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1 GENERAL INFORMATION

1.1 SYNOPSIS

Purpose

Therapy guidance for risk adapted treatment of soft tissue sarcoma (STS)
ans soft tissue tumours in children, adolescents, and young adults:

treatment of localised rhabdomyosarcoma (RMS) based on a consensus of
the European paediatric Soft Tissue Sarcoma Study Group (EpSSG) and
treatment of other “RMS-like” tumours (synovial sarcoma, EES/pPNET,
undifferentiated sarcoma), the “Non-RMS-like” tumour group and metastatic
STS following the CWS experience.

Chairs of the CWS Study

Group

Prof. Dr. E. Koscielniak
Prof. Dr. T. Klingebiel

Rationale

The prognosis of children and adolesents with STS has improved over the
last 30 years as a result of large multicentre studies. More effective and risk
adapted treatment strategies have been identified. Based on the results of
the CWS-96 and ICG-96 studies a new risk grouping system has been
developed for the CWS-2002-P study and adapted for the European-wide
treatment strategy for localised RMS. The Overall Survival (OS) in RMS Low
and Standard Risk Group is 95% for both, respectively, and 68% for the
RMS High Risk Group. Therapy recommendations for these risk groups in
the CWS-guidance will follow the European consesus developed in the
framework of EpSSG and has in part been already used in the CWS-2002-P
protocol.

Patients with localised Very High Risk RMS tumours, “RMS-like” STS (i.e.
Synovial Sarcoma (SySa), extraosseous Ewing family tumours
(EES/pPNET), Undifferentiated sarcoma (UDS)), “Non-RMS-like”’-tumours as
well as metastatic STS will be treated based on the CWS-experiences
gained in 5 consecutive trials over 30 years.

Risk stratification

RMS patients: according to histology, post surgical stage (IRS grouping),
tumour site and size, patients’ age, node status and metastases stratified
into RMS Low, Standard, High and Very High Risk Group or stage IV
patients. Other “RMS-like”- and “Non-RMS-like” patients: stratified according
to histology, IRS stage, lymph node status and tumour size in Low, Standard
and High Risk Group.

Eligibility criteria
target population

/

Pathologically proven diagnosis of a soft tissue tumour (centrally reviewed),
age less than 21 years (20 years and 364 days)*.

* exception: in case of rhabdomyosarcoma, patients older than 21 years of
age can be included as well.

Objectives

To improve the quality of care for children, adolescents, and young adults
with STS and soft tissue tumours by providing standard recommendations for
treatment including diagnostic procedures, pathological and biological
investigations, chemotherapy, surgery, and radiotherapy, and for follow-up
procedures (disease free survival and late effects).

Version

1.1. from 01.07.2009
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1.2 IMPORTANT ADRESSES
1.21 CWS Study Centre for Germany, Austria, Sweden and Poland
Adress: < CWS STubY GROUP CENTRE 2 Fax

Olgahospital — CWS Studienzentrale +49-711-278-73870 +49-711-278-72749
Zentrum fir Kinder- und Jugendmedizin

Postfach 10 36 52, 70031 Stuttgart, Germany

Bismarckstr. 8, 70176 Stuttgart, Germany

cws@olgahospital-stuttgart.de

Homepage: cws.olgahospital-stuttgart.de

CWS chair: PROF. DR. MED. EwA KOSCIELNIAK +49-711-278-73870 +49-711-278-72749
Olgahospital — Zentrum fur Kinder- und Jugendmedizin
Postfach 10 36 52, 70031 Stuttgart, Germany
Bismarckstr. 8, 70176 Stuttgart, Germany
e.koscielniak@klinkum-stuttgart.de

PROF. DR. MED. THOMAS KLINGEBIEL +49-69-6301-5094 +49-69-6301-6700
Klinikum der Johann Wolfgang Goethe-Universitat

Klinik fir Kinderheilkunde lll, Padiatrische Hamatologie,

Onkologie und Hamostaseologie

Theodor-Stern-Kai 7,

60590 Frankfurt am Main, Germany

thomas.klingebiel@kgu.de

Coordinator: DR. MED. TOBIAS DANTONELLO +49-711-278-73870 +49-711-278-72749
DR. MED. SYLVIA KIRSCH
Olgahospital - CWS Studie
Zentrum flr Kinder- und Jugendmedizin
Postfach 10 36 52, 70031 Stuttgart, Germany
Bismarckstr. 8, 70176 Stuttgart, Germany
cws@olgahospital-stuttgart.de
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1.2.2 Reference Centres

Pathology

Prof. Dr. |. Leuschner (Coordinator) Prof. Dr. D. Katenkamp
Universitatsklinikum Schleswig-Holstein Universitatsklinikum Jena, Institut fir Pathologie

; ; ; PSS Ziegelmihlenweg 1, D-07740 Jena
Kindertumorregister bei der GPOH, Institut fir
Paidopathologi, i Tel: +49-3641-933-120,Fax: +49-3641-933-111

Michaelisstrale 11, D-24105 Kiel katenkamp@med.un-jena.de
Tel: +49-431-597-3450, Fax: +49-431-597-3486
ileuschner@path.uni-kiel.de

Prof. Dr. C. Poremba,
Dr. K.L. Schifer (Molecular pathology)

Institut far Pathologie, Universitatsklinikum
Dusseldorf, Moorenstr. 5, D-40225 Dusseldorf

Tel: +49-211-81-18339, Fax: +49-211-81-18353
poremba@med.uni-duesseldorf.de

Molecular genetics
Prof. Dr. E. Koscielniak, Dr. rer. nat. S. Stegmaier Prof. Dr. B. Schéfer (Switzerland)

Molekularbiologisches Labor, Olgahospital Universitats-Kinderklinik, Abteilung Onkologie,
Stuttgart, Bismarckstr. 8, D-70176 Stuttgart Steinwiesstr. 75, CH-8032 Ziirich,

Tel: +49-711-278-73734, -73504, Tel: +41-44-266-7553, Fax: +41-44-266-7171
Fax: +49-711-278-73739 beat.schafer@kispi.unizh.ch

s.stegmaier@olgahospital.de

Prof. Dr. T. Lion, Prof. Dr. H. Kovar (Austria)

Children’s Cancer Research Institute, St. Anna
Kinderspital, Kinderspitalgasse 6, A-1090 Wien

Tel +43-1-40470-0 Fax: +43-1-40470-70
kovar@ccri.univie.ac.at, lion@ccri.univie.ac.at

Cytogenetics

Dr. H. Heilbronner, Dr. S. Adolph (Cytogenetics)
Institut fur Klinische Genetik

Olgahospital, Bismarckstr. 8, D-70176 Stuttgart,
Tel: +49-711-278-74003, Fax: +49-711-278-74000
h.heilbronner@klinikum-stuttgart.de

Radiation Oncoloqy

Prof. Dr. B.F. Schmidt Prof. Dr. N. Willich, Dr. T. Bélling
Katharinenhospital, Radiologische Kilinik, Universitatsklinikum, Klinik und Poliklinik fr
KriegsbergstraRe 60, D-70174 Stuttgart Strahlentherapie und Radioonkologie,

Tel: +49-711-278-34201, Fax: +49-711-278-34209  Albert-Schweizer Str. 33, D-48149 Mlnster
b.schmidt@klinikum-stuttgart.de Tel: +49-251-834-7831, Fax: +49-251-834-7355

boelling@uni-muenster.de
tobias.boelling@ukmuenster.de
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Prof. Dr. A. Schuck

Praxis fur Strahlentherapie

Bismarckstr 23, 87700 Memmingen

Tel: +49-8331-990-440, Fax: +49-8331-990-4443
schuck@uni-muenster.de

Radiology

Prof. Dr. P. Winkler

Olgahospital Stuttgart, Radiologisches Institut,
Bismarckstr. 8, D-70176 Stuttgart

Tel: +49-711-278-73300, Fax: +49-711-278-73409
p.winkler@klinikum-stuttgart.de

Surgery

Prof. Dr. M. Greulich (Coordinator)

Zentrum fur Plastische Chirurgie, Klinik fur
Handchirurgie, Mikrochirurgie und rekonstruktive
Brustchirurgie, Marienhospital Stuttgart,
Bdheimstralle 37, D-70199 Stuttgart

Tel: 0711-6489-8221, Fax: 0711-6489-8222

hmb@yvinzenz.de

Prof. Dr. C. Hintschich

Augenklinik der Universitat Minchen

Mathildenstr. 8, D-80336 Minchen

Tel.: +49-89-5160-3811, -3001,

Fax.: +49-89-5160-3002

Email: christoph.hintschich@med.uni-muenchen.de

Prof. Dr. R. Hagen

Universitat Wirzburg,

Hals-, Nasen-, Ohren- Klinik

Josef Schneider Str. 11, D-97080 Wirzburg

Tel: +49-931-201-21701, Fax: +49-931-201-21248
(hagen_r) hagen_r@klinik.uni-wuerzburg.de

PD Dr. B. Timmermann
Universitatsklinikum Essen

WPE (Westdeutsches Protonentherapiezentrum)
Am Mduhlenbach 1, D-45147 Essen

Tel: +49-201-722550, Fax: +49-201-723-5806
beate.timmermann@uk-essen.de

Prof. Dr. J. Fuchs

Universitatsklinikum TUbingen, Kinderchirurgische
Abteilung der Klinik fur Kinderheilkunde und
Jugendmedizin,

Hoppe-Seyler Str. 3, D-72076 Tubingen

Tel: +49-7071-29-80361, Fax: +49-7071-29-4046,
joerg.fuchs@med.uni-tuebingen.de

Prof. Dr. Dr. D. Weingart

Katharinenhospital Stuttgart, Klinik fiir Kiefer- und
Gesichtschirurgie,

Kriegsbergstr. 60, D-70174 Stuttgart
Tel +49-711-278-33301, Fax: +49-711-278-33309
d.weingart@klinikum-stuttgart.de

PD Dr. G. Friedel

Klinik Schillerhdhe, Abteilung Thoraxchirurgie,
Solitudestr. 18, D-70839 Gerlingen

Tel: +49-7156-203-2241, Fax: +49-7156-203-2003
friedel@klinik-schillerhoehe.de
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1.3 CWS STUDY GROUP IN AUSTRIA, POLAND, SWEDEN, SWITZERLAND

CWS AUSTRIA

Univ. Doz. Dr. med. R. Ladenstein
(Coordinator, paediatric oncologist)

St. Anna Kinderspital,

Kinderspitalgasse 6, A-1090 Wien

Tel: +43-1-40170-250; Fax: +43-1-40170-430
ruth.ladenstein@stanna.at

Ass. Prof. Dr. G. Amann (pathologist)

Medizinische Universitat Wien,
Klinisches Institut fir Pathologie,

Waehringer Guertel 18-20, A-1090 Wien
Tel: +43-1-405-3402; +43-1-405-34092
gabriele.amann@meduniwien.ac.at

CWS POLAND

Dr. hab. med. B. Kazanowska
(Coordinator, paediatric oncologist)

Department of Paediatric Bone Marrow
Transplantation, Oncology and Hematology,
Bujwida 44, PL-50-345 Wroclaw

Tel: +48-71-733-1900; Fax: +48-71-773-1909
kazanowska@wp.pl

Dr. hab. med. J. Godzinski (paediatric surgeon)

Marciniak Hospital,
Department of Paediatric Surgery,

Traugutta 116, PL-50-420 Wroclaw
Tel: +48-71-78-90-231, Fax: +48-71-343-6747

Dr. med. T. Klepacka (pathologist)

Department of Pathomorphology, Institute of
Mother and Child, Kasprzaka 17a,
PL- 01-211 Warszawa

Tel: +48-22-3277-206; Fax: +48-22-3277-259
tklepacka@imid.med.pl

Dr. med. A. Maciejczyk (radiation oncologist)

Lower Silesian Oncology Center, Department of
Radiology, Hirszfelda 12,
PL - 50-072 Wroclaw

Tel: +48-71-368-9502; Fax: +48-71-368-9502
maciejczyk.a@dco.com.pl

CWS SWEDEN

Doc. Dr. G. Ljungman
(Coordinator, paediatric oncologist)

Children’s University Hospital, Department of
Pediatric Hemotology and Oncology,

SE-751 85 Uppsala
Tel: +46-18-611- 5586, Fax: +46-18-50 09 49
qustaf.ljungman@akademiska.se

Dr. C.-M. Kullendorf (paediatric surgeon)

Lund University Hospital,
Department of Paediatric Surgery,
SE-221 85 Lund

Tel: +46-46-17-82-98, Fax: +46-46-17-81-20
carl-magnus.kullendorff@skane.se

Dr. T. Bjork-Eriksson (radiation oncologist)

Sahlgrenska University Hospital,
Department of Oncology,
SE-413 45 Goteborg

Tel: +46-31-342-1000, Fax: +46-31-82-01-14
thomas.bjork-eriksson@oncology.gu.se

Dr. A. Glaessgen (pathologist)

Karolinska University Hospital,
Department Clinical Pathology, Danderyd,
SE-182 88 Stockholm

Tel: +46-8-655-5993, Fax: +46-8-753-6639
axel.glaessgen@karolinska.se

Dr. A. Orrego (pathologist)

Karolinska University Hospital,
Department of Clinical Pathology,
SE- 171 76 Stockholm

Tel: +46-8-5177-5147, Fax: +46-8-5177-4524
abiel.orrego@karolinska.se

Prof. Dr. F. Mertens (molecular biologist)

Lund University Hospital,
Department of Clincal Genetics,
SE - 221 85 Lund

Tel: +46-46-17-33-87, Fax: +46-46-13-1061
fredrik.mertens@med.lu.se
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CWS SWITZERLAND

Prof. Dr. F. Niggli (paediatric oncologist)
University Children’s Hospital,
Paediatric Oncology

Steinwiesstralle 75,

CH-8032 Zirich
Tel +41-44-266-7823, Fax +41-44-266-7171
felix.niggli@kispi.unizh.ch

Dr. J. Greiner (paediatric oncologist)
Ostschweizerisches Kinderspital,
Claudiusstrafie 6,

CH-9006 St. Gallen

Tel +41-71-243-7111, Fax +41-71-243-7152
jeanette.greiner@kispisg.ch

COOPERATING INSTITUTIONS AND STUDY-GROUPS IN GERMANY

RISK-Studie

Prof. Dr. Norman Willich, Dr. Tobias Bélling,
Register fur radiogene Spatwirkungen (RISK;
evaluation of radiation-associated late effects),
RiSK-Studienzentrale, Klinik fir Strahlentherapie
Universitatsklinikum Minster
Albert-Schweitzer-Str. 33

D-48129 Minster

Tel. +49-251-83-47384, Fax: +49-251-83-47355
radtox@uni-muenster.de

Kinderkrebsregister Mainz

Dr. Peter Kaatsch

Deutsches Kinderkrebsregister am IMBEI,
Obere Zahlbacher Strasse 69

D-55101 Mainz

Tel: +49-6131-17-3252, Fax: +49-6131-17-2968
kinderkrebsregister@imbei.uni-mainz.de
Homepage: www.kinderkregsregister.de

LESS-Studie

PD Dr. Thorsten Langer

(Spatfolgen; Late Effects Surveillance Study)
Universitatsklinik fur Kinder und Jugendliche,
Abteilung fiir Immunologie und Onkologie
Loschgestr. 15,

D-91054 Erlangen

Tel:+49-9131-85-33118, Fax:+49-9131-85-36227,
ki-less@uk-erlangen.de

Lebensqualitit und Spatfolgenstudie PEDQOL
Dr. Gabriele Calaminus

(Quality of life study)

Univ-Kinderklinik, Abteilung fir Pad. Onkologie
Domagkstr.24

D-48149 Munster

Tel: +49-251-83-58060, Fax: +49-251-57874
padleben@uni-muenster.de
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CWS study committee

Prof. Dr. E. Koscielniak (Chair)
Prof. Dr. T. Klingebiel (Chair)
Prof. Dr. S. Bielack

Prof. Dr. J.F. Beck

Prof. Dr. S. Burdach

Prof. Dr. H. Jiirgens

PD Dr. P. Lang

Prof. Dr. M. Paulussen

Dr. B. Selle

Prof. Dr. J. Treuner

Prof. Dr. H. Gadner (Austria)

Univ.Doz. Dr. R. Ladenstein (Austria)
Dr. hab. B. Kazanowska (Poland)
Doc. Dr. G. Ljungman, PhD (Sweden)

Dr. J. Greiner (Switzerland)
Prof. Dr. F. Niggli (Switzerland)

Prof. Dr. M. Greulich

Prof. Dr. H. Lochbidihler

Prof. Dr. D. Weingart

PD Dr. G. Friedel

Prof. Dr. R. Hagen

Prof. Dr. J. Fuchs

Prof. Dr. C. Hintschich

Dr. hab. J. Godzinski (Poland)
Dr. C.-M. Kullendorf (Sweden)

Prof. Dr. A. Schuck

Prof. Dr. N. Willich / Dr. T. Boélling

Prof. Dr. B.F. Schmidt

PD Dr. B. Timmermann

Dr. T. Bjork-Eriksson (Sweden)
Dr. A. Maciejczyk (Poland)

Prof. Dr. |. Leuschner
Prof. Dr. D. Katenkamp
Prof. Dr. Amann (Austria)
Dr. T. Klepacka (Poland)

Stuttgart
Frankfurt
Stuttgart
Jena
Minchen
Munster
Tlbingen
Basel
Ludwigshafen
Stuttgart
Wien
Wien
Wroclaw
Uppsala
St. Gallen

Zurich

Stuttgart
Stuttgart
Stuttgart
Gerlingen
Wirzburg
Tabingen
Minchen
Wroclaw
Lund

Memmingen
Munster
Stuttgart
Essen
Goteborg
Wroclaw

Kiel
Jena
Wien

Warszawa
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1.3.2 Signatures

= L <

Chair persons:

Prof. Dr. med. E. KOSCIELNIAK

e

Prof. Dr. med. T. KLINGEBIEL

Study coordinators: S' k)«\'@!

Dr. med. S. KIRSCH

NDW '/,

Dr. med. T. DANTONELLO

Statistician: {ho/ /% )

Dipl.-Inform. Med. C. INT-VEEN

CWS-Studie

Olgahospital,

Zentrum fur Kinder- und Jugendmedizin
Bismarckstr. 8, D-70176 Stuttgart, Germany
Postfach 10 36 52, D-70031 Stuttgart, Germany
Tel.: +49-711-278-73870

Fax: +49-711-2787-72749

Email: cws@olgahospital-stuttgart.de
Homepage: cws.olgahospital-stuttgart.de
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1.4 IMPORTANT NOTE

This a guidance for risk adapted standardised treatment of soft tissue tumours in children and adolescents.
It was developed according to the recommendations for guidelines of the German Cancer Society. For the
most common group of pediatric soft tissue sarcoma (i.e. localized rhabdomyosarcoma), it is based on a
European consensus evolved from 30 years of experience and increasing cooperation of the following
paediatric soft tissue sarcoma study groups:

= the Cooperative Weichteilsarkom Study Group (CWS)

= the AIEOP Soft Tissue Sarcoma Committee (AIEOP STSC)
(former ICG: Italian Cooperative Group for paediatric soft tissue sarcoma) and

= the SIOP Malignant Mesenchymal Tumour Committee (SIOP MMT).

These three of the world’s leading multi-institutional soft tissue sarcoma groups decided to formally forces in
an intergroup project to improve prognosis in children and adolescents with STS. The main task of this
newly founded structure (i.e. European paediatric Soft Tissue Sarcoma Study Group (EpSSG)) is to
establish common and European-wide recommendations for standard therapy of paediatric soft tissue
sarcoma.

Each physician is responsible for the treatment of the patient

and the application of the drugs recommended in the CWS-guidance.

Every recommendation given in this guidance, particularly drug doses, must be compared with accepted
standards and the manufacturers recommendations. It is emphasized that no legal responsibility regarding
possible consequences which might result from the use of this guidance will be taken by the members of the
CWS Study group or EpSSG. Diagnosis, treatment, and follow-up of patients with soft tissue sarcoma and
soft tissue tumours requires a high degree of medical competence. A state of emergency due to
complications from the underlying disease or from its treatment can develop in any patient at any time.

For questions regarding the treatment of eligible patients a consulting service is provided by the CWS Study
Group Centre for those patients, who are registered in the CWS Soft Tissue Tumour Registry (“CWS-
SoTiSaR").

The guidance was worked out carefully, but from time to time corrections and amendments may be
necessary.

The contents of this guidance may not be reproduced or circulated by not authorized persons.
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1.6 ABBREVIATIONS

ADR
AE

AF
AFH
AFP
AIEOP

AlO

AMD
ANC
APRO

AR
AS
ASCO
ASCT
ASPS
BfArM

BM
BSPHO

CARBO
CAV

CCR
CCSs

CE
CEVAIE

cFS
CHORD
Cl

CNS
COG
CPL
CR

CRF
CSF
CT
CTC
CTV
CWs

CcYcC
DFS
DFSP
DSA
DSRCT

ECG
Echo
ECS
EEG
EES

Adriamycin (Doxorubicin)

Adverse event

Adult-type fibromatosis
Angiomatoid fibrous histiocytoma
Alpha Feto-protein

Associazione ltaliana di Ematologia e
Oncologia Pediatrica
Arbeitsgemeinschaft fir Internistische
Onkologie

Actinomycin-D (Dactinomycin)
Absolute Neutrophile Count
Arbeitsgemeinschaft flr Padiatrische
Radioonkologie

Adverse reaction

Angiosarcoma

American Society of Clinical Oncology
Autologous stem cell transplantation
Alveolar soft part sarcoma
Bundesinstitut fur Arzneimittel und
Medizinprodukte

Bone Marrow

Belgian Society of Paediatric
Hamatology Oncology

Carboplatine

Chemotherapy regimen: CYC, ADR,
VCR

Continous complete remission
Clear cell sarcoma

CARBO, ETO

Chemotherapy regimen: CARBO,
EPI, VCR, AMD, IFO, ETO
Congenital fibrosarcoma

Chordoma

CARBO/IFO

Central nerve system

Children’s Oncology Group
Cisplatine

Complete remission or response (no
macroscopic tumour visible by
imaging)

Case report form

Cerebral spinal fluid
Computertomography

Common Toxicity Criteria

Clinical target volume

Cooperative Soft Tissue Sarcoma
(“Weichteilsarkom”) Group
Cyclophosphamide

Disease Free Survival
Dermatofibrosarcoma protuberans
Digital subtraction angiography
Desmoplastic small and round cell
tumour

Electrocardiogram
Echocardiography

Extraskeletal chondrosarcoma
Electroencephalogram
Extraosseous Ewing’s Sarcoma
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IRS
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I*VA
LESS
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Event free survival

Epirubicin

European paediatric Soft Tissue
Sarcoma Study Group

Epithelioid sarcoma

Embryonal Sarcoma of the Liver
Endometrial stromal sarcoma
Etoposide (VP-16)

Chemotherapy regimen: ETO, VCR,
AMD, IFO, ADR

Tumour site: extremities

Fraction

Familial adenomatous polyposis
Fibromatosis

Fédération Nationale des Centres de
Lutte Contre le Cancer
Fibrosarcoma
Granulocyte-Colony-Stimulating-
Factor

Giant Cell Tumour, extraosseous
Gastrointestinal Stroma Tumour
Gesellschaft fir padiatrische
Onkologie und Hamatologie (Society
of paediatric oncology and
hematology)

Good response

Gross tumour volume

Gray

Hemangioendothelioma

Tumour site: head and neck, non-
parameningeal

Tumour site: head and neck:
parameningeal
Hemangiopericytoma

High Risk

Italiano Cooperativo Groupo
International Commission on
Radiation Units and Measurements
Idarubicine

Chemotherapy regimen: IFO, ETO
Ifosfamide

Inflammatory myofibroblastic sarcoma
Inflammatory myofibroblastic tumour
Intergroup Rhabdomyosarcoma Study
Group (USA), now STS Committee of
the Children’s Oncology Group (COG)
intrathecal

intravenous

Chemotherapy regimen: IFO, VCR,
AMD

Late effects surveillance study
Juvenile type fibromatosis

Juvenile nasopharyngeal fibroma
Low grade fibromyxoid sarcoma
Leiomyosarcoma

Lymph node

Liposarcoma

Low Risk
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MRI
MRT
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OTH
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PEC
PET
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PPB
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Mesenchymal chondrosarcoma,
extraskeletal

Megavolt

Malignant fibrous histiocytoma
Minimal metastatic disease
Malignant mesenchymoma
Malignant Mesenchymal Tumour
Committee (SIOP)

Malignant peripheral nerve sheath
tumour

Minimal residual disease

Magnet resonance imaging (NMR)
Malignant rhabdoid tumour
Methotrexate

myxoid chondrosarcoma,
extraskeletal

Myxofibrosarcoma
Neurofibrosarcoma
Non-rhabdomyosarcoma

Non-response

Non-steriodal anti-inflammatory drugs
Objective response

Tumour site: orbit

Overall survival

Tumour site ,,others®: tumours in sites
other than EXT, ORB, HN-PM, HN-
non PM, UG-BP, UG-non BP
Chemotherapy regimen: oral
maintenance therapy with
trofosfamide, idarubicin, etoposide
per os

Peripheral blood-stem-cell-
transplantation

Pneumocystis carinii pneumonia
Progressive disease

PEComa

Positron emission tomography
Progression Free Survival

Plexiform fibrohistiocytic tumour
Pleuropulmonary Blastoma
Paediatric Oncology Group
Peripheral primitive neuroectodermal
tumour

Partial response

Minor Partial response

Planning target volume
Retina-Anlage tumour

Remote Data Entry

Register fiir radiogene Spatwirkungen
(register for radiogenic late effects)
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RTOG/
EORTC

RTX
SAE
SAR
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SEOP

SFCE
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SR
STS
SUR
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SySa
TRO
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uDS
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VA
VAC
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vOD
VS
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Alveolar rhabdomyosarcoma
Embryonal rhabdomyosarcoma
Rhabdomyosarcoma
Rhabdomyosarcoma not otherwise
specified

Radiation Therapy Oncolgy Group/
European Oganisation for Research
and Treatment Cancer
Radiotherapy

Severe adverse event

Serious adverse reaction

Stable disease

Sociedad Espanola de Oncologia
Pediatrica

Société Francaise de lutte contre les
Cancers de I'Enfant et de I’Adolescent
Société internationale d’oncologie
pédiatrique

Secondary Malignant Neoplasms
(i.e. secondary cancers)

Standard Risk

Soft tissue sarcoma

Survival

Serious unexpected severe adverse
reaction

Synovial sarcoma

Trofosfamide

Unexpected adverse reaction
Undifferentiated sarcoma

Tumour site: urogenital,
bladder/prostate

Tumour site: urogenital, non
bladder/prostate

United Kingdom Children’s Cancer
Study Group

Chemotherapy regimen: VCR, AMD
Chemotherapy regimen: VCR, AMD,
CyC

Chemotherapy regimen: VCR, AMD,
CYC, ADR

Chemotherapy regimen: VCR, AMD,
IFO, ADR

Vinblastine

Vincristine

Very good partial response
Veno-occlusive disease

Vascular sarcoma

White blood count
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1.7 SUMMARY

The members of the European paediatric Soft Tissue Sarcoma Group (EpSSG) intergroup project, i.e. CWS,
AIEOP-STSC, and SIOP-MMT agreed on a European-wide therapy standard for the treatment of localized
rhabdmoyosarcoma (RMS) in children, adolescents, and young adults.

The CWS-guidance contains recommendations for the treatment of patients with rhabdomyosarcoma below
21 years of age categorised in Low Risk, Standard Risk and High Risk Group according to this European
consensus. Older patients may with soft tissue sarcoma typical for pediatric patients (e.g. alveolar
rhabdomyosarcoma) may also be treated according to this guidance after consultation with the CWS Study
Group Centre’.

Patients with localised Very High Risk RMS tumours, “RMS-like” STS (i.e. Synovial Sarcoma (SySa),
extraosseous Ewing family tumours (EES/pPNET), Undifferentiated sarcoma (UDS)), “Non-RMS-like’-
tumours, metastatic STS as well as rare soft tissue tumours (e.g. fibromatoses) will be treated based on the
CWS-experiences gained in 5 consecutive trials over 30 years.

Objectives:

The main objectives are: to improve the care of children and adolescents with STS by providing standard
recommendations for treatment including diagnostic procedures, pathological and biological investigations,
chemotherapy, surgery, and radiotherapy, and for follow-up procedures (disease free survival & late effects).

Eligibility / target population:
= Patients with pathologically confirmed localized or metastasized soft tissue tumour.
= Diagnostic material available for pathology review.
= Age less than 21 years (20 years and 364 days)*.
* exception: in case of rhabdomyosarcoma, patients older than 21 years of age can be included as well.
Stratification:

Localized rhabdomyosarcoma: Based on the results of the CWS-96 and ICG-96 studies a new risk grouping
system has been developed as a Pan European consenus and introduced for the European-wide treatment
strategy for localised RMS. It takes into account following prognostic factors: histology (alveolar vs. non
alveolar RMS), post surgical stage (according to IRS grouping I-1ll), tumour site, node involvement and for
the first time also initial tumour size and patients’ age. Four groups have been identified: RMS Low Risk,
Standard Risk, High Risk and Very High Risk Group (see Table 1). A similar risk stratification has already
been used in the CWS-2002-P study.

Synovial sarcoma: SySa belong to the so called “RMS-like” STS according to the CWS-definition. Treatment
is stratified accoring to postsurgical IRS-Group, and the pediatric TNM classification.

EES/pPNET & UDS: Extraosseous Ewing tumours (EES and pPNET) and Undifferentiated sarcoma belong
to the so called “RMS-like” STS according to the CWS-definition. These tumours are regarded as
unfavourable histologies and will be treated independent of any other risk factors.

“Non-RMS-like™-tumours and other rare soft tissue tumours: This heterogenous group of tumours is stratified
according to histology, lymph node status, initial tumour size and post surgical group (IRS Group I-Ill) in Low,
Standard, and High Risk patients. It is recommended to contact the CWS Study Group Centre conc. therapy.

Metastatic patients: Any STS tumour with primary metastatic presentation regardless of any other risk factor.

Pathology and Biology

Depending on histological appearance, cytogenetic markers, growth characteristics, immuno-histochemical
markers and specific translocations, soft tissue tumours are subdivided into different histologies, e.g. alveolar
RMS (RMA) and embryonal RMS (RME). A reference pathology including molecular/cytogenetic
characterisation is a standard of care for STS to certify the diagnosis of a soft tissue tumour. The analysis of
molecular genetic changes and the monitoring of minimal residual and metastatic diseases may help to
evaluate new prognostic factors and risk adapted therapies in the future.
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1.8 INFORMATION ABOUT CLINICAL TRIALS AND REGISTRIES FOR SOFT TISSUE
SARCOMA / TUMOURS

Patients with a soft tissue tumour and their parents/guardians may decide to participate in other ongoing
clinical trials, clinical registries, and accompanying biological studies for different groups of STS.

A closer cooperation between the GPOH and the Arbeitsgemeinschaft fiir Internistische Onkologie (AlO) of
the Deutsche Gesellschaft fur Hamatologie und Onkologie (DGHO) has been initiated with the aim to design
common registries and trials for adolescents and young adults (AYA) with STS. The IAWS (Interdiziplinare
Arbeitsgruppe Weichteilsarkome (i.e. Interdisciplinary Working Group Soft Tissue Sarcoma)) was therefore
launched under the auspices of the DKG (i.e. Deutsche Krebsgesellschaft (German Cancer Society).

Information about these trials, registries, and biological studies can be obtained from the CWS
homepage or the CWS Study Centre. The CWS Study Group runs, participates and/or supports these
projects.

l. Registries:

1. CWS-SoTiSaR

(Soft Tissue Sarcoma Registry of the CWS Study Group)

under the auspices of the GPOH and DKG

Chairs: Prof. E. Koscielniak, Prof. T. Klingebiel

a clincal registry for all children, adolescents and young adults with soft tissue sarcoma or soft tissue
tumours for patients younger than 21 years of age.

I.2. SAREZ

(Sarkom REZidivregister; Sarcoma Relapse Registry in the framework of the Translational Sarcoma
Research Network TranSaRNet (http://transarnet.uni-muenster.de))

Coordinating Investigator: Prof. T.H. Hartmann

a clinical registry for patients with relapses sarcoma of bone and soft tissues older than 15 years at
the time of relapse diagnosis as a cooperative project of CWS, COSS (Cooperative Osteosarcoma
Study Group), CESS (Cooperative Ewing’s Sarcoma Study Group), and IAWS.

1.3. European Rhabdoid Registry:

Coordinator: M. Frihwald; Pediatric Oncology Panel Germany: N. Graf, M. Frihwald,

E. Koscielniak, T. Klingebiel, S. Rutkowski, R. Schneppenheim

A multinational registry of the GPOH and SIOP for rhabdoid tumors of any anatomical site including
recommendations for consensus treatment

Il. Clinical trials:

I.1. CWS-2007-HR

Principle Investigator: Prof. E. Koscielniak, deputy: Prof. T. Klingebiel

Sponsor: Universitatsklinikum Tubingen

A randomised prospective multicentric and multinational clinical trial for patients with localized
rhabdomyosarcoma in the High Risk and Very High Risk groups and other “RMS-like”
tumours for patients younger than 21 years of age.
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11.2. Protocol for haploidentical stem cell transplantation with CD3/CD19 depleted stem cells in
paediatric patients with malignant systemic disease

Principle Investigator: Prof. P. Bader, Frankfurt a.M., Germany

11.3. Haploidentical stem cell transplantation with CD3/CD19 depleted stem cells in paediatric
patients with solid tumors.
Principle Investigator: PD Dr. P. Lang, Tubingen, Germany

I.4. ITCC trial investigating bevacizumab in children and adolescents with metastatic STS
Sponsor: Hoffmann-La Roche

lll. Biological studies:

lll.1. Tumour repository for soft tissue tumours
Principle Investigator: Prof. E. Koscielniak, Prof. I. Leuschner, Prof. T. Klingebiel
as a part of the Tumour Repository network for embryonic tumours of the GPOH (Prof. F. Berhold)

lll.2. Minimal residual disease (MRD/MMT) study
Principle Investigator: Prof. E. Koscielniak, Prof. T. Klingebiel, Dr. S. Stegmaier
prospective evaluation of the prognostic value of MRD and MMD (minimal metastatic disease)

IV. Late effects:

IV.1. Register fiir radiogene Spatwirkungen (RISK)
Principle Investigator: Prof. Dr. Norman Willich, Dr. Tobias Bélling
Registry for evaluation of radiation-associated late effects

IV.2. Spatfolgen Studie LESS
Principle Investigator: PD Dr. Thorsten Langer
Late Effects Surveillance Study

IV.3. Lebensqualitidt und Spatfolgenstudie PEDQOL
Principle Investigator: Dr. Gabriele Calaminus
Quality of life study

V. Epidemiology:

V.1. Deutsches Kinderkrebsregister
Principle Investigator: Dr. Peter Kaatsch
German Childhood Cancer Registry

More information about the progress and opening of new ftrials is provided by the CWS Study Group Centre
and the CWS, GPOH or AIO websites (e.g. cws.olgahospital-stuttgart.de, http://www.gpoh.de,
http://www.kinderkrebsinfo.de, http://www.aio-portal.de, http://www.iaws-weichteilsarkome-dkg.de, and
http://www.krebsgesellschaft.de) or during regulary meetings of the participants. Further information about
second line and experimental therapies are also available.
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1.9 FLOW CHARTS

1.9.1 Local control decision pathway

(For details see chapter 1 and 1. Please consider MRD/MMD accompanying study, chapter 16.4).

BIOPSY AND STAGING:
DIAGNOSIS OF SOFT TISSUE TUMOUR, CENTRALLY REVIEWED

PRIMARY LOCAL THERAPY

Initial surgery only recommended if not mutilating and if macroscopic and microscopic complete resection is
possible (RO resection, IRS group I; except “Non-RMS-like” tumours: R1 resection plus RTX might be
accepted — please contact the CWS Centre). Debulking measures are generally not recommended!

START OF CHEMOTHERAPY
(According to risk group)

RESPONSE EVALUATION AT WEEK 9
AND PLANNING OF FURTHER LOCAL THERAPY:
(In the meantime application of the 4™ course. Local therapy must be carried out after the 4" course.)

SECONDARY LOCAL THERAPY in IRS Group lll patients

Non-mutilating, appropriate oncological resection
with negative margins (R0) possible?

YES: NO:
> RESECTION SHOULD BE PERFORMED > PLANNING OF RTX (starting at week 13)
> POSTOPERATIVE RTX ACCORDING TO possibly followed by resection of
THE MARGIN STATUS *** (start of RTX persistent tumor
at week 13 if feasible) (please refer to chapter 1 ,1 for details)

*** preoperative RTX in selected patients who will receive reconstructive surgery.
= Tumour reassessment at week 18 (or at the end of RTX)

= Decision concerning tumour resection in preoperative irradiated patients

RESTAGING AT THE END OF THERAPY (week 26)
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1.9.2 Risk stratification for rhabdomyosarcoma

Table 1: Risk stratification for rhabdomyosarcoma

Risk group z:obl;ps Pathology Post surgieal stage Site Node Size & Age
(IRS group) stage
Low A Favourable I Any NO Favourable
B Favourable I Any NO Unfavourable
Standard C Favourable I, I Favourable NO Any
D Favourable I, 1l Unfavourable |NO Favourable
E Favourable I, 1 Unfavourable | NO Unfavourable
High F Favourable I, I Any N1 Any
G Unfavourable I, 1, 1l Any NO Any
Very High |H Unfavourable I, 1 Any N1 Any

For sarcoma not otherwise specified (nos) see paragraph 7.1 and 15.3.6.
Pathology: Favourable = All embryonal, spindle cells, botryoid RMS;
Unfavourable = All alveolar RMS (including the solid-alveolar variant).
Post surgical stage (according to the IRS grouping system, see 24.2):
Group | = Primary complete resection (R0);
Group Il = Microscopic residuals (R1) or primary complete resection but N1;
Group Il = Macroscopic residuals (R2).

Site: Favourable = Orbit, genito-urinary non bladder/prostate (i.e. paratesticular or vagina/uterus),
non parameningeal head & neck;

Unfavourable = All other sites (parameningeal, extremities, genito-urinary bladder/prostate
and “other site”).

Node stage (according to the TNM classification, see 24.1):
NO = No clinical or pathological node involvement;
N1 = Clinical or pathological nodal involvement.
Size & Age:  Favourable = Tumour size (maximum dimension) <5 cm and age < 10 years;

Unfavourable = all others (i.e. size > 5 cm and / or age = 10 years).

Please note:
- Children with ascites/pleural effusion or CSF positive for malignant cells should be treated as stage IV
patients (see chapter 10 and below).
- For patients with synovial sarcoma, extraosseus Ewing’s sarcoma, peripheral primitive neuroectodermal
tumours or undifferentiated sarcoma, see chapter 8 and below.
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1.9.3 Risk stratification “Non-RMS-like”-tumours

Table 2: Risk stratification for “Non-RMS-like”-tumours

Risk Group Histology Node stage IRS group Initial tumour size
Low (except Mé% DSRCT)* NO ! =5cm
NO | >5cm’
Any
Standard (eXBeSpItQ CI\{II_I;T & NO 1 Any
NO I <5cm?
MRT / DSRCT NO / N1 [, 11, 1 Any
High Any NO 1l > 5 cm
Any N1 I, 1 Any
Very High Any NO / N1 IV Any?

* MRT (malignant rhabdoid tumour), DSRCT (desmoplastic small and round cell tumour): treatment in High
Risk Group.

! Exception: Typical low grade tumours (grade 1) might be treated in the Low Risk Group.

2 Exception: High grade tumours (grade 2 or 3) might be treated in the High Risk Group.

® Please refer to chapter 1.9.12 for treatment of stage IV soft tissue sarcoma.

o Post surgical stage (according to the IRS grouping system, 24.2)
Group | = Primary complete resection (R0), no microscopic tumour residuals;
Group Il = Microscopic tumour residuals (R1) or primary complete resection but N1;
Group Il = Macroscopic tumour residuals (R2).
o Node stage (according to the TNM classification, 24.1)
NO = No clinical or pathological node involvement;
N1 = Clinical or pathological nodal involvement.
¢ Initial tumour size (according to the TNM classification, 24.1):
Favourable = Tumour size (maximum dimension) <5 cm (Ta);
Unfavourable = Tumour size > 5 cm (Tb).

e Pathology
Angiomatoid fibrous histiocytoma (AFH)
Alveolar soft part sarcoma (ASPS)
Chordoma (CHORD)
Clear cell sarcoma (CCS)
Dermatofibrosarcoma protuberans (DFSP)
Desmoplastic small and round cell tumour (DSRCT)
Extraskeletal chondrosarcoma (ECS; including mesenchymal and myxoid CS)**
Epithelioid sarcoma (ES)
Embryonal sarcoma of the liver (ESL) (should be treated as RMS)
Endometrial stromal sarcoma (ESS)
Fibrosarcoma (FS; see also below: infantile fibrosarcoma)**
Gastrointestinal stromal tumour (GIST)
Giant cell tumour, extraosseous (GCT)
Inflammatory myofibroblastic tumour (IMFT) and sarcoma (IMFS)
Juvenile nasopharyngeal angiofibroma (JNF; see fibromatosis 12)
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Low grade fibromyxoid sarcoma (LGFMS)

Leiomyosarcoma (LMS)

Liposarcoma (LPS)

Myofibroblastic sarcoma (MFS)

Malignant fibrous histiocytoma (MFH)

Malignant mesenchymal tumour (MMM)

Malignant peripheral nerve sheath tumour ((MPNST),

also neurofibrosarcoma (NFS) or malignant schwannoma)**

Malignant rhabdoid tumour (MRT)

Myxofibrosarcoma (MYX)

PEComa (PEC)

Pleuropulmonary blastoma (PPB)

Plexiform fibrohistiocytic tumour (PFT)

Pigmented neuroectodermal tumour of childhood (Retina Anlage Tumor, RAT)
Vascular tumours (VS), such as hemangioendothelioma (HE), hemangio-pericytoma (HP),
angiosarcoma (AS)

-> Infantile fibrosarcoma (cFS, please refer to 9.5)

-> Myo-/Fibromatoses (see chapter 12)

For other histotypes please refer to 9.1

(**former CWS group C regarded as non-chemosensitive)
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1.9.4 Treatment Summary: RMS Low Risk Group - Subgroup A

Localised embryonal RMS (favourable pathology), microscopically completely resected (IRS Group I), at all sites, nodes negative (NO), tumour size <5
cm and age < 10 years (favourable size and age).

A Radiological evaluation of
primary tumour site (for detailed
> VVVYV vV V.V V vV V VYV V.V V.V information refer to chapter 6.3).
w A A A A A A A A
8 ¢ BMA = Bone marrow
7 aspiration.
Please consider the MMD/ MRD
accompanying study - chapter
Weeks 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 | 16.4.
Course 1 2 3 4
Date
Radiolog.
evaluation A
BMA °
Vv Vincristine 1.5 mg/m?® (maximum single dose 2 mg) as a single i.v. injection on day 1, 8, 15 and 22 of each course (weekly interval).
A Actinomycin-D 1.5 mg/m? (maximum single dose 2 mg) as a single i.v. injection on day 1 and 22 of each course.

For Low Risk Group treatment details see chapter 7.2. For chemotherapy guidance and dose modification see chapter 17.
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1.9.5 Treatment Summary: RMS Standard Risk Group - Subgroup B

Localised embryonal RMS (favourable pathology), microscopically completely resected (IRS Group I), at all sites, nodes negative (N0), tumour size > 5
cm and / or age 2 10 years (unfavourable size or age).

1 I % I A Radiological evaluation of
E V V. V V V V vV \Vi vV vV v vV v primary tumour site (for
'{B A A A A A A A A A detailed information refer to
x chapter 6.3).
)
n
e BMA = Bone marrow

Weeks 1 2 3 4 5 6 7 |9 10 13 16 17 18 19 22 25 26 aspiration.
Please consider the MMD/

MRD accompanying study -

Course 1 2 3 4 5 6 7 8 9 chapter 16.4.
Date

Radiolog.

evaluation A A A A

BMA ®

| Ifosfamide 3000 mg/mZ/d is given as a 3 hour i.v. infusion on days 1 & 2 for each course of treatment, with Mesna (3 g/mz) and hydration. Total IFO
dose/course = 6 g/m”°.

\' Vindcristine 1.5 mg/m® on day 1 of each course as a single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1*' course) and week 5 & 6
(2" course).
A Actinomycin-D 1.5 mg/m2 on day 1 of each course as a single i.v. injection (maximum single dose 2 mg).

For Standard Risk Group treatment details see chapter 7.3. For chemotherapy guidance and dose modification see chapter 17.
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Localised embryonal RMS (favourable pathology), microscopic or macroscopic residuals (IRS Group Il or Ill), tumour localised in orbit (without bone
involvement), genitourinary non-bladder / non-prostate or non-parameningeal site (favourable site), nodes negative (N0), any tumour size and any

age.
Pl R Aot .
Actinomycin-D may be
Cc1 \Y, Vv \Y \Y, \Y given 2-3 weeks prior to
A A A A A RTX but should be
- omitted during RTX.
> > = > pd Only patients with favourable size and E Caution is needed
I I I CR I g age and secondary RO-resection: L regarding the
E VVV|IVVYV|V or \Y K No Radiotherapy ?}) concomitant
0] PR . e 2 | administration in week
& A A >33% A F I a 19. For more details see
» - e < chapter 19.5.
M NI EE
- A A A A A P_: A Radiological evaluation
C2 Any other patient: % of primary tumour site
Radiotherapy o (for detailed information
SD d z refer to chapter 6.3).
2" line treatment O
PD o
Weeks 1723 456 7 |9 10 11 12 13 16 171819 22 25 26| > BMWA = Bone marrow
aspiration.
Please consider the
Course 1 2 3 4 5 6 7 8 9 MMD/ MRD
Date Response accompanying study -
evaluation | chapter 16.4.
Radiolog.
evaluatign A A A A
BMA °
I Ifosfamide 3000 mg/m?%d is given as a 3 hour i.v. infusion on days 1 & 2 for each course of treatment, with Mesna (3 g/m?) and hydration. Total IFO
dose/course = 6 g/m”.
\") Vincristine 1.5 mg/m2 on day 1 of each course given as a single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5
& 6 (2™ course).
A Actinomycin-D 1.5 mg/m2 on day 1 of each course as a single i.v. injection (maximum single dose 2 mg).

For Standard Risk Group treatment details see chapter 7.3. For chemotherapy guidance and dose modification see chapter 17.
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1.9.7 Treatment Summary: RMS Standard Risk Group — Subgroup D'
' Subgroup D: same treatment plan as for High Risk patients (subgroup E, F, G)

Localised embryonal RMS (favourable pathology), microscopic or macroscopic residuals (IRS Group Il or lll), localised parameningeal, genito-urinary
bladder or prostate tumour, in extremities or “other sites” (unfavourable site), nodes negative (N0), tumour size <5 cm and age < 10 years (favourable
size and age).

= " Actinomycin-D may be given
pd
1 1 ° ||CR I’ i I’ I° I° I ° 2-3 weeks prior to RTX but
> VV V[V VV|V|lor \Y = \ \ V \Y \Y = should be omitted during
% PR = m RTX. Caution is needed
) A A A >33% A* x A*[ [ A A A A P regarding the concomitant
x = 0 1 %] administration in week 19.
8 S (“,)J For more details see chapter
(@] 2 19.5.
— .|
8 A Radiological evaluation of
SD | 2" |ine treatment = primary tumour site (for
PD o detailed information refer to
© U chapter 6.3).
Weeks 1723 456 7 9 10 11 12 13 16 17 19 22 25 26| Z
18 Q
O BMA = Bone marrow
Course 1 2 3 4 S 6 7 8 9 - ;spiration.
Date SRS Please consider the MMD/
evaluation MRD accompanying study -
Radiolog. A chapter 16.4.
evaluation A A A
BMA )

| Ifosfamide 3000 mg/mZ/d is given as a 3 hour i.v. infusion on days 1 & 2 for each course of treatment, with Mesna (3 g/mz) and hydration. Total IFO
dose/course = 6 g/m”.

\' Vincr('jistine 1.5 mg/m? on day 1 of each course given as single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5 &
6 (2" course).
A Actinomycin-D 1.5 mg/m2 on day 1 of each course IVA as a single i.v. injection (maximum single dose 2 mg).

For Standard Risk Group treatment details see chapter 7.3. For chemotherapy guidance and dose modification see chapter 17.
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1.9.8 Treatment Summary: RMS High Risk Group?_Subgroup E, F, G
2 High Risk Group (subgroup E, F, G): Same treatment plan as Standard Risk Group, subgroup D

Version 1.5. from 01.07.2009

LOCAL CONTROL ASSESSMENT

A

*Actinomycin—D may be
given 2-3 weeks prior to
RTX but should be
omitted during RTX.
Caution is needed
regarding the
concomitant
administration in week
19. For more details see
chapter 19.5.

A Radiological evaluation
of primary tumour site
(for detailed information
refer to chapter 6.3).

¢ BMA = Bone marrow
aspiration.

Please consider the
MMD/ MRD

Subgroup E: Localised embryonal RMS or RMS not otherwise specified (favourable pathology), microscopic or macroscopic residuals (IRS Group Il or IlI),
unfavourable site (parameningeal, genito-urinary bladder/prostate tumour, tumour in extremities or other sites), nodes negative (NO), tumour size
> 5 cm and/or age = 10 years (unfavourable size or age).

Subgroup F: Localised embryonal RMS or RMS not otherwise specified (favourable pathology), microscopic or macroscopic residuals (IRS Group Il or IlI),
nodes positive (N1), any site, any tumour size or patient’s age.

Subgroup G: Localised alveolar RMS (unfavourable pathology), independent of resection status (IRS Group LIl or Ill), nodes negative (NO), any site, any
tumour size or patient’s age.

=
I’ I° > ||CR Pllal|r]|r Pl{rP] [P
. VV VvV V||V]|er VIIE ||V ]|V VI |v]]|v
<
i A A AllPR 21 A B |a] A Al Al A
< 33% E
? 3
@)
-
SD 2" line treatment
PD
Weeks 1723 456 7 |9 10 11 12 13 16 17 19 22 25 26
18
Course 1 2 3 4 5 6 7 8 9
Date Response
Evaluation
Radiolog.
evaluation A A A
BMA °

accompanying study -
chapter 16.4.

I Ifosfamide 3000 mg/m?/d is given as a 3 hour i.v. infusion on days 1 & 2 for each course IVA, with Mesna (3 g/m?) and hydration. Total IFO dose/course =

6 g/m?.

\") Vincristine 1.5 mg/m2 on day 1 of each course given as single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5 &

6 (2" course).

A Actinomycin-D 1.5 mg/m2 on day 1 of each course IVA as a single i.v. injection (maximum single dose 2 mg).

For High Risk Group treatment details see chapter 7.4. For chemotherapy guidance and dose modification see chapter 17.
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1.9.9 Treatment Summary: RMS Very High Risk Group- Subgroup H

Version 1.5. from 01.07.2009

Localised alveolar RMS (unfavourable pathology), nodes positive (N1), independent of other risk factors such as resection status, site (any), tumour
size or patients age (any).

7 7 7 7 = 7 2 2 7 2
| | | CR | E | | | | |
> V VVI|IVVV|V or \Y E \ \Y V \ V
% Ad A Ad PR 2 Ad E A*| |Ad A A A
< 33% x
? <
(@)
@]
—
SD 2" line treatment
PD
Weeks 1 23 4 5 6 7 9 10 11 12 13 16 17 19 22 25 26
18
Course 1 2 3 4 5 6 7 8 9
Date Response
evaluation
Radiolog.
evaluation A A A
BMA ®

LOCAL CONTROL ASSESSMENT

For Very High Risk Group treatment details see chapter 7.5. For chemotherapy guidance and dose modification see chapter 17.
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*Actinomycin—D and
Adriamycin may be given
2-3 weeks prior to RTX
but should be omitted
during RTX. Caution is
needed regarding the
concomitant
administration in week
19. For more details see
chapter 19.5.

A Radiological evaluation
of primary tumour site
(for detailed information
refer to chapter 6.3).

e BMA = Bone marrow
aspiration.

Please consider the
MMD/ MRD
accompanying study -
chapter 16.4.

lfosfamide 3000 mg/m?®d is given as a 3 hour i.v. infusion on days 1 & 2 for each course of treatment, with Mesna (3 g/m?) and hydration. Total IFO
dose/course = 6 g/m°.
Vinczistine 1.5 mg/m? on day 1 of each course given as single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5 &
6 (2" course).

Actinomycin-D 1.5 mg/m2 on day 1 of each course IVA as a single i.v. injection (maximum single dose 2 mg).
Adriamycin 2 x 20 mg/mzld on days 1 and 2 of each course IVAd as 3 hours i.v. infusions in a 6-12 h interval.
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1.9.10 Treatment Summary: Other “RMS-like” tumours (SySa, EES, pPNET, UDS)

Localised synovial sarcoma, extraosseus Ewing’s sarcoma, primitive peripheral neuroectodermal tumour and undifferentiated sarcoma.

Please note exceptions: SySa IRS group | and I, not T2b, will only receive 6 VAIA courses (i.e. 2 cycles)

Version 1.5. from 01.07.2009

LOCAL TREATMENT

Weeks

Course
Date

Radiolog.
valuation
BMA

A

|_
I’ I *| |CR L&l (P[P # |[F]|F°]|PF
V V V||V VV|V or \% E Vv \% # \% \Y% \%
Ad A Ad PR 2 Ad E A*| |Ad° A A A
33% o
-
<
&)
@)
-
SD 2" line treatment
PD
1723 45 6 7 9 10 11 12 13 16 17 1819 22 25 26
1 2 3 4 5 6 7 8 9
Response
evaluation
A A

LOCAL CONTROL ASSESSMENT

*Actinomycin-D and
Adriamycin may be given
2-3 weeks prior to RTX
but should be omitted
during RTX. Caution is
needed regarding the
concomitant
administration in week
19. For more details see
chapter 19.5.

A Radiological evaluation
of primary tumour site
(for detailed information
refer to chapter 6.3).

o BMA = Bone marrow
aspiration.

Please consider the
MMD/ MRD
accompanying study -
chapter 16.4.

Ifosfamide 3000 mg/m?/d is given as a 3 hour i.v. infusion on days 1 & 2 for each course of treatment, with Mesna (3 g/m®) and hydration. Total IFO

dose/course = 6 g/m°.

Vincristine 1.5 mg/m? on day 1 of each course given as single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5 &

6 (2" course).

Actinomycin-D 1.5 mg/m2 on day 1 of each course IVA as a single i.v. injection (maximum single dose 2 mg).

Adriamycin 2 x 20 mg/mz/d on days 1 and 2 of each course IVAd as 3 hours infusions in a 6-12 h interval.

For treatment details see chapter 7.4. For chemotherapy guidance and dose modification see chapter 17.
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1.9.11 Treatment Summary: “Non-RMS-like”-tumours (NRSTS) in the High Risk Group®
3 High risk “Non-RMS-like”’-tumours: same chemotherapy plan as for “RMS-like”-tumours

Only localised “Non-RMS-like”-tumours with High Risk criteria: all malignant rhabdoid tumours (MRT) or desmoplastic small and round cell tumours
(DSRCT) regardless of other risk factors; “Non-RMS-like”-tumours incompletely resected (IRS group lll), tumour size > 5 cm, and any “Non-RMS-like”-
tumour with positive lymph nodes (N1).
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chapter 16.4.

| Ifosfamide 3000 mg/mZ/d is given as a 3 hour i.v. infusion on days 1 & 2 for each course of treatment, with Mesna (3 g/mz) and hydration. Total IFO
dose/course = 6 g/m”.

\' Vincr('jistine 1.5 mg/m? on day 1 of each course given as single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5 &
6 (2" course).
A Actinomycin-D 1.5 mg/m2 on day 1 of each course IVA as a single i.v. injection (maximum single dose 2 mg).

Ad Adriamycin 2 x 20 mg/mz/d on days 1 and 2 of each course IVAd as 3 hours infusions in a 6-12 h interval.

For treatment details see chapter 7.4. For chemotherapy guidance and dose modification see chapter 17.
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1.9.12 Treatment Summary: Primary metastatic soft tissue tumours
Metastatic soft tissue tumour (M1) independent of other risk factors such as pathology, resection status, site, tumour size or patients age.

Version 1.5. from 01.07.2009

B P C Fllcr ?1| z |[c][F Fllcl[P]]| o 8 x
W V V V| |E V|| or \Y S ||E||V VI|E| |V & O-TIE
= — =
> A V VvV PR 2lpl| © ||v]|E Allv ?
n 33% o @
(7]
— — %))
- < <
< Q —
3 ° d
= =
o)
SD 2" line treatment o
-
PD Z’:)
Weeks 17 2 3 456 7 |9 10 11 12 13 16 17 19 22 25 9 28-52
18
Course 1 2 3 4 5 6 7 8 9
Date Response
evaluation
Radiolog.
evaluation A A A A
BMA ) o o

*Actinomycin-D may be
given 2-3 weeks prior to
RTX but should be
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concomitant
administration in week
19. For more details see
chapter 19.5.

A Radiological evaluation
of primary tumour site
(for detailed information
refer to chapter 6.3).

e BMA = Bone marrow
aspiration.

o Compulsory for
patients with cytological
involvement of BM.
Please consider the
MMD/ MRD
accompanying study -
chapter 16.4.

| Ifosfamide 3000 mg/m ’Id on days 1, 2 & 3 of each course I°VA and I°*VE given as a 3 hour i.v. infusion with Mesna (3 g/m ) and hydration. Total IFO

dose/course =9 000 mg/m

\' Vlncr('jlstme 1.5 mg/m? on day 1 of each course given as single i.v. injection (max. single dose 2 mg). Additionally in week 2 & 3 (1% course) and week 5 &
6 (2" course).

A Actinomycin-D 1.5 mg/m on day 1 of each course IVA as a single i.v. injection (maximum single dose 2 mg).

C Carboplatine 500 mg/m in 200 ml/m? 5% dextrose solution on day 1 of course 2, 5 and 8 as a 1 hour i.v. infusion.

Ecevy Epirubicine 150 mg/m in 5% dextrose solution on day 1 of course 2,5 & 8 of CEV as a 6 hour i.v. infusion after application of Carboplatine.

E(iave)

Etoposide 150 mg/m onday 1,2 & 3 of course 3,6 and 9in | *VE course given as a 2-4 hour i.v. infusion.

Concerning intrathecal chemotherapy in case of parameningeal tumours with dissemination of tumour cells in the Cerebrospinal Fluid (CSF), please refer to
chapter 17.1.5 and 20.2. For treatment details see chapter 10. For chemotherapy guidance and dose modification see chapter 17.
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2 BACKGROUND

This chapter focuses on background information of rhabdomyosarcoma and gives an overview of
European results and recent data.

The prognosis for children with localised rhabdomyosarcoma has improved dramatically since the
introduction of coordinated multimodal treatment. Cure rates have improved from 25% in the early
seventies, when combination chemotherapy was first implemented, to approximately 70% in more
recent years. A major role in developing new strategies has been carried out by cooperative clinical
trial groups in Europe and North America. They have optimised the therapy for children with RMS
matching the complexity of treatment against known prognostic factors such as site, stage and
pathological subtype. In fact the role of radiotherapy, surgery and chemotherapy in different risk
groups has been explored in a series of multicentre clinical trials on both sides of the Atlantic.

The CWS study group, including not only Germany but centres in Austria, Sweden, Poland and
Switzerland, traditionally cooperated with the AIEOP Soft Tissue Sarcoma Committee (AIEOP STSC,
former ICG: ltalian Cooperative Group for paediatric soft tissue sarcoma) and the SIOP Malignant
Mesenchymal Tumours (MMT) Committee. Having achieved an agreement in risk group definition in
RMS tumours a joint study started in 1996, randomising chemotherapy regimen in the high risk group
(VAIA vs. CEVAIE in the CWS/ICG group and IVA vs. CEVAIE in the MMT SIOP group). The EpSSG
protocol for treatment of rhabdomyosarcoma in children and adolescents (EpSSG RMS 2005) has
been derived from the evolving cooperation of those European groups. This cooperation will improve
the quality of treatment of patients from all over Europe and will enable the study groups to improve
their ability to respond to the still unanswered questions regarding therapy and prognosis of children
with rhabdomyosarcoma and other soft tissue tumours.

2.1 EPIDEMIOLOGY

The incidence of soft tissue sarcomas in children in Germany is 1.0/100.000° (please refer to
http://www.kinderkrebsregister.de). The same incidence is seen world-wide. Soft tissue sarcoma
represents the fifth most common tumour group in children and adolescents after leukemias, CNS
tumours, lymphomas and sympathetic nervous system tumours. Soft tissue sarcoma represent an
extremely heterogeneous group of tumours and the subtype with the highest incidence per year
(0.5/100.000 in patients < 15 years) are rhabdomyosarcoma. Boys are nearly equally affected by RMS
tumours as girls (1.1:1 boys vs. girls). The peak incidence is seen early in childhood with a median
age at diagnosis of about 5 years.

The soft tissue sarcoma trials of the CWS, ICG and SIOP have been the only studies for the treatment
of localised soft tissue sarcomas in childhood and adolescents within their participating countries. The
CWS study has registered about 64 German RMS patients < 21 years per year in the last 15 years,
which means that about 95% of all RMS patients registered in the German Childhood Cancer Registry
(Deutsches Kinderkrebsregister, KKR) are documentated in and treated according to the CWS
recommendations.
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2.2 GENERAL REMARKS

Rhabdomyosarcoma (RMS) is thought to arise from primitive mesenchymal cells committed to
develop into striated muscles. It can be found virtually anywhere in the body, including those sites
where striated muscles are not normally found. The aetiology is not yet known. Genetic factors may
play an important role as demonstrated by an association between RMS and familial cancer syndrome
(Li Fraumeni), congenital anomalies (involving the genitourinary and central nervous system) and
other genetic conditions, including neurofibromatosis type 1.

Depending on histological appearance two main forms of RMS have been distinguished:

The embryonal (which accounts for approximately 80% of all RMS) and the alveolar subtype (15 - 20%
of RMS). It has been shown that RMS subtypes have an impact on survival. In 1995 pathologists from
the different cooperative groups agreed on a new classification, which identified prognostically
significant and reproducible subtypesa. Three main classes have been identified:

1. Superior prognosis: including botryoid RMS and spindle cell or leiomyomatous RMS.

2. Intermediate prognosis: represented by embryonal RMS.

3. Poor prognosis: including alveolar RMS and its variant solid alveolar RMS.

This classification system does not include the pleomorphic category, as this is very rarely observed in
children.

Molecular biology studies have identified two characteristic chromosomal alterations in RMS:
reciprocal chromosomal translocations t(2;13)(q 35; q14) or t(1;13)(p36;q14) in alveolar RMS*, whilst
genetic loss on chromosome 11p15.5 has been shown in embryonal RMS® (see chapter 16.1).

Different staging systems have been developed to classify RMS. The most widely used are the pre-
treatment TNM staging and the post operative IRS Grouping system (see 24.1, 24.2). However, with
the evolution of treatment and trial results, a new and more complex categorization has been used to
better tailor the treatment to the risk of relapse.

Based on the results of cooperative studies different patient and tumour related factors with relevance
for prognosis have been defined. The most important are histology, tumour site and size as well as
postsurgical stage6'9. More recently the patient’s age at diagnosis has been recognised as a predictor
of survival, showing that older children (= 10 years) have a worse outcome®°

2.3 TREATMENT STRATEGIES

A multimodality approach involving surgery, chemotherapy and radiotherapy is necessary in the
treatment of children and adolescents with RMS. The optimal timing and intensity of these three
treatment modalities must be planned with regard to the prognostic factors and considering possible
late effects of treatment.

Local control is necessary to cure children with RMS and this may be achieved with surgery and/or
radiotherapy. A conservative approach is recommended and tumour resection or irradiation is usually
performed taking into account the activity of chemotherapy in reducing the tumour volume.

Different drug combinations proved to be effective against RMS. The most widely used regimen are:
VAC (Vincristine, Actinomycin-D, Cyclophosphamide), VACA (Vincristine and Cyclophosphamide plus
Adriamycin alternating with Actinomycin-D), IVA (Ifosfamide, Vincristine, Actinomycin-D) and VAIA
(Ifosfamide and Vincristine with Adriamycin alternating with Actinomycin-D). The multimodality
approach according to different strategies and different chemotherapy regimens has been tested in
several clinical trials run by the Cooperative Groups already named. Their results constitute the
evidence for this protocol.
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2.3.1 CWS Studies

The first multicentre German STS study (CWS-81) was conducted between 1981 and 1986, the
second study CWS-86 between 1986-1990. The results of these studies have already been reported
®1 The CWS-91"2 study was performed between 1991-1996 and CWS-96 between 1996-2002. The
CWS-2002-P study is currently ongoing (prospected end of recruitment in Germany: 30.6.2009). Each
study was carried out under the auspices of the German Society of Paediatric Oncology (GPOH).

Chemotherapy

In the CWS-81 and -86 studies, all patients received a four drug chemotherapy cycle comprising VCR,
AMD, ADR, and an alkylating agent: CYC in the CWS-81 Study (VACA course) or IFO in the CWS-86
Study (VAIA course). This decision was based on data showing that IFO appeared to be a more
effective agent in the treatment of some paediatric tumours. The replacement of CYC by IFO improved
the response in patients with macroscopic residual tumour by increasing the proportion of patients with
2/3 or more tumour volume reduction. However, no clear benefit for the event-free and overall survival
was seen.

Due to the lack of improvement in results and a relatively high incidence of nephrotoxicity, it was
decided to reintroduce CYC instead of IFO in the CWS-91 study for some groups of patients with a
better prognosis. In the CWS-91 study chemotherapy was also intensified in patients with a poor
prognosis by adding Etoposide to VAIA combination (EVAIA cycle). The results did not show a
definitive survival advantage; in particular there was no change in the local relapse rate. The
intensification of chemotherapy did not reduce the number of patients who required radiotherapy: the
proportion of irradiated patients was similar in the three studies (CWS-81 77%, CWS-86 79% and
CWS-91 85%).

Local treatment

In the CWS-81 study irradiation was stratified according to the results of second look surgery at week
16-20, given only to patients who still had microscopic (40 Gy) or macroscopic (50 Gy) residual
disease. In the CWS-86 study radiotherapy was given prior to second look surgery after one cycle of
chemotherapy (week 7-10). The cumulative dose was stratified according to the degree of tumour
volume reduction (32 Gy and 54.4 Gy) and given simultaneous to chemotherapy. In the CWS-91 study
irradiation was stratified by tumour (T) invasiveness characteristics, the degree of tumour volume
reduction and the results of second look surgery at week 10-13. Since 1986 the CWS recommends an
accelerated hyperfractionated irradiation (2 x 1.6 Gy daily). The prognosis improved dramatically
throughout the CWS-86, -91 and —96 studies in the group of patients who responded to chemotherapy
and had been irradiated mainly prior to secondary surgery in comparison to the CWS-81 study (EFS-
rate 69% vs. 67% vs. 41%)>"It is noteworthy that in 130 patients in the CWS-86 and -91 study
irradiated with 32 Gy with a hyperfractionated technique, the local control rate was 73% and 77% in
this group respectively'®. The comparable dose of 40 Gy conventionally fractionated was given to 25
children in the CWS 81 study (local tumour control rate 48%)"".

Concerning radiotherapy, it has been concluded that:

1. Tumour volume reduction after preoperative chemotherapy and primary tumour size in
patients with residual tumour can be used as a basis for risk adapted radiation.

2. Early (10-13 weeks) hyperfractionated, accelerated radiation given simultaneously to
chemotherapy improved local tumour control in patients with a good response after
preoperative chemotherapy.
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3. The dose of 32 Gy when given accelerated and hyperfractionated, simultaneously to
chemotherapy is adequate for local tumour control in patients showing a good response to
preoperative chemotherapy. Whether the same principle can be applied to other histological
entities cannot be answered on the basis of the CWS studies.

2.3.2 AIEOP STSC Studies

The ltalian studies tried to identify patients with low risk characteristics for whom treatment could be
reduced and those patients who needed a more intensive treatment.

Despite the variation in chemotherapy regimen between protocols, the treatment philosophy which
dictated the therapeutic decisions was quite similar in the first (RMS-79) and second (RMS-88) Italian
protocol. It was based on a) conservative surgery or biopsy at diagnosis; b) initial chemotherapy
according to different regimen adopted; c) disease evaluation after initial 3 to 4 courses of
chemotherapy; d) second look surgery in case of residual disease; €) adjuvant chemotherapy following
initial or delayed radical surgery and f) radiotherapy in patients with persistent disease.

In RMS-79 protocol, patients classified in group | received 12 courses of alternating CAV (CYC, ADR,
VCR) and VAC (VCR, AMD, CYC) over 11 courses. Group Il and Il patients received alternating CAV
and VAC for a total of 12 courses. Patients with alveolar histology or primary tumour located in the
extremities received 18 alternating courses of CAV/VAC. RTX was avoided in Group | but delivered at
a total dose of 40-45 Gy to group Il and Il patients.

In the RMS-88 protocol chemotherapy was reduced to 22 weeks Vincristine and Actinomycin-D in
patients with embryonal histology in IRS group I. In patients staged in IRS group Il or Il
chemotherapy, intensity was increased in the RMS-88 protocol compared to RMS-79 replacing CYC
with IFO, increasing the AMD dose and using the VCR more intensively in the first part of treatment.
The regimens used were VAIA and IVA. Radiotherapy doses did not vary substantially but radiation
was administered according to the hyperfractionated and accelerated techniques in RMS-88 Study.

In the RMS-88 study the 5 years progression-free survival (PFS) resulted 82%, 72%, and 59% in
patients in Group |, I, and lll respectively. The overall 5 year PFS and OS were 65.6% and 74%
respectively. This represents an improvement from RMS-79 (5 yrs PFS 53.5% and OS 64%). The
patients with the following characteristics showed a greater benefit: embryonal histology,
parameningeal or other primary site, large and invasive tumours (size > 5 cm and T2), nodes
negative'.

More detailed analyses for subsets of patients were carried out. A joint Italian/German analysis on
paratesticular RMS confirmed the good outcome of patients with localized disease (5 years survival
94,6%). Major prognostic factors were tumour invasiveness, tumour size, resectability as well as nodal
involvement and patients’ age. This enabled the identification of a subset of patients at low risk that
could be treated with VA. Alveolar histology in paratesticular RMS tumours did not have an adverse
impact on the patients outcome (5 year survival 93,3% vs. 88,1% in non alveolar RMS)15.

In conclusion, the ltalian experience showed that it is possible to avoid the administration of
anthracyclines and alkylating agents in patients with favourable characteristics. Chemotherapy
intensification improved the results in some subsets of High Risk patients. Due to the improved results
in RMS-88 an Ifosfamide based regimen became the reference regimen in the ltalian studies.
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2.3.3 SIOP MMT Studies

The philosophy behind the SIOP studies was to explore the use of more intensive primary
chemotherapy in an attempt to reduce, where possible, the systematic use of definitive local therapy
(surgery or radiotherapy). The objective has been to reduce the risk of important late functional or
cosmetic sequelae, whilst maintaining satisfactory overall survival.

SIOP-75 and MMT-84

SIOP-75 was carried out between 1975 and 1984 and compared treatment with a VAC based regimen
given before or after definitive local therapy. Although there was no difference between the 2 groups
(overall survival = 52%), patients who received initial chemotherapy followed by local therapy achieved
a similar survival with less aggressive local treatment and, predictably less important sequelae16 .

MMT-84 followed this by using the strategy of intensified initial chemotherapy (IVA with IFO 6
g/m?/course, VCR and AMD) to try and reduce or avoid local therapy for patients who achieved
complete remission (CR) with chemotherapy with or without conservative surgery. Patients achieving
CR with chemotherapy +/- surgery did not receive radiotherapy or further extensive surgery. Those
remaining in partial remission (PR) required definitive local therapy, or if not feasible, a trial of second
line chemotherapy. Only patients older than 5 years with parameningeal tumours, and those aged >
12 years with tumours at any site, received systematic radiotherapy.

The overall results of MMT-84 demonstrated a high CR rate (91%) in patients with localised disease.
CR was achieved with chemotherapy alone in 48% patients. Overall survival at 5 years was 68% with
an event free survival of 53%"". Only 34% patients received intensive local therapy.

MMT-89

The overall objectives of MMT-89 were to improve treatment outcome for children with non-metastatic
RMS and to continue the reduction of systematic use of local therapy to minimize, where possible, the
consequences of local therapy18.

For Standard and High Risk patients, specific aims were a) to improve outcome by evaluating early
tumour response and modifying chemotherapy in poor responders and b) to explore the value of an
increased dose intensity of IFO (9 g/mz/course compared to 6 g/mz/course in MMT-84). Intensified
chemotherapy using the multiagent (6 drug) combination was used for patients with High Risk (stage
lll) disease and for young patients with parameningeal disease. Systematic radiotherapy again was
avoided in patients who achieved CR with chemotherapy with or without surgery, except in children 2
3 years with parameningeal tumours.

In patients with a very good prognosis (completely resected disease at favourable sites) an attempt
was made to further reduce the sequelae of treatment by avoiding the use of alkylating agents.

Complete remission was achieved in 93% of patients. Five year overall and event free survival were
71% and 57%, respectively. Overall survival was not significantly better than that achieved in the
previous MMT-84 study but 49 % of survivors (33% of all patients) were cured with limited local
therapy.

Other key findings were:

= In low stage disease (pT1) it was confirmed that duration and intensity of therapy can be
reduced as there was no reduction in overall survival in patients treated with two drugs (VCR
and AMD) for two cycles compared to historical controls treated in MMT-84 with three drugs
(additional IFO) over six cycles. However EFS was less satisfactory (67% vs. 85%).

= There was an improvement in survival for patients with regional lymph node disease (SIOP
stage Ill) treated with six drugs (including anthracyclines) in MMT-89, compared to those
treated with IVA in MMT-84 (5 year OS 60% compared to 42%).
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For younger patients (< 3 years) with parameningeal disease, the results of MMT-89 demonstrate that
in patients in whom radiotherapy was deferred, the survival was not significantly worse than in others
receiving systematic radiotherapy. However, almost all those who survived ultimately received
radiotherapy (only 3/27 patients were cured without radiotherapy). The question of whether a delay in
the administration of radiotherapy is of long term benefit remains unanswered.

Local control

It could have been the case that the strategy of determining local therapy based on initial
chemotherapy response (as in MMT-84 and MMT-89) would result in higher local relapse rates
compared to other treatment strategies. However, a secondary objective of the SIOP studies was to
determine whether patients initially treated with chemotherapy without local definitive therapy could be
salvaged by local treatment and further chemotherapy at the time of relapse. Although certain subsets
of patients appear to benefit from this strategy (e.g. those with orbital'® or bladder prostate tumours?®)
this has not been true for the whole group. It had become clear that - following the analysis of mature
data from MMT-89 when compared to equivalent data from the IRS Group Ill and IV studies - the
modification of local treatment strategy for some groups of patients was necessary. Systematic
radiotherapy is now recommended for all patients = 3 years with alveolar tumours (excluding
paratesticular) and, regardless of pathology, those with parameningeal head and neck tumours or
those with limb primaries older than 10 years.

In summary, IVA remains the therapy for Standard and High Risk patients within the MMT studies
(pending results of randomised comparison). The strategy of withholding systematic local therapy has
been of benefit to certain subsets of patients, possibly minimising the late effects of therapy whilst
others clearly require more aggressive local treatment.

2.3.4 IRS Studies

The former Intergroup Rhabdomyosarcoma Study Group (now Soft Tissues Sarcoma Committee of
the Children’s Oncology Group) has concluded four consecutive studies (from IRS-I to 1V) from 1972
to 1997. The IRS-V Study is currently ongoing. The 5 year survival improved significantly from 55% on
the IRS Group | protocol, to 63% on the IRS-Il and to more than 70% on the IRS-Ill and IV protocols®.

The initial studies used the IRS grouping system to stratify patients and treatment. Early IRS trials
showed that for patients in group |, Vincristine and Actinomycin-D are sufficient and radiotherapy is not
necessarym. More recent analysis revealed the role of radiotherapy for patients with alveolar
histologyzz.

In group |l patients the VA regimen (VCR, AMD) with radiotherapy has been considered as standard
treatment for non-alveolar non-extremity RMS. The benefit of the addition of other drugs such as
doxorubicine and cyclophosphamide is not clear due to the contradictory results noted in the IRS-III
trial®. In group lll patients the intensification of treatment increasing the cumulative drug dose and
moving from standard VAC to pulsed VAC has improved the survival from 52% in IRS-I to 74% in IRS-
I1”". No clear benefit was evident with the addition of doxorubicine.

In more recent IRS trials other prognostic factors have been recognised and used to decide treatment,
in particular histology, tumour site and size. In IRS-IV the 3 years survival was 86%. In this study
patients were randomized to receive chemotherapy with VAC or VAI or VIE. No significant difference
in outcome was noted and the VAC scheme was elected as gold standard by the American
investigators due to the lower costs and nephrotoxicity of cyclophosphamidem.
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2.3.5 Results of CWS/RMS-96 and MMT-95 Studies

The CWS/RMS-96 and MMT-95 Studies represent the basis for the ongoing European collaboration.
In fact a common stratification has been used and a similar randomized study has been run by the
three cooperative groups CWS, ICG and SIOP MMT. With the aim of exploring the value of more
intensive chemotherapy for RMS-like tumours, the regimen used in the European Intergroup Stage IV
Protocol CEVAIE was randomized against the standard treatment, i.e. VAIA in the German/Italian
CWS/RMS-96 or IVA in the MMT-95 study. Differences in local treatment philosophy at that time
precluded the possibility of planning a common study.

Table 1 - CWS/RMS 96 & MMT 95 Common Stratification

. . pT- .
N-Status |Histology Group | Site Status Risk Group
I Any pT1 Low
I Any pT2
RMERMS nos |4 |ORB, HN-non PM, UG- | | STANDARD
NO non BP
HN-PM, UG-BP, EXT,
[+ OTH pT3albl/c
RMA, EES/PPNET |Any | Any Any HicH
N1 All

In the CWS/ICG experience, the Low, Standard and High Risk Group RMS-like patients showed good
results: EFS 88%, 77% and 62% respectively and OS 97%, 95% and 78% respectively.

CWS/ICG96 RMS-like by RISK GROUP CWS/ICG96 RMS-like by RISK GROUP

O event + censored n=771 O deceased + censored n=771
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Figure 1: EFS according to risk group Figure 2: OS according to risk group
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Low Risk:

Patients were treated both in the SIOP MMT-95 and the CWS/ICG-96 study with Vincristine and
Actinomycin-D only. This treatment approach followed the Italian experience of the RMS-88 study in
which 4 blocks of VA were used for the first time. The good results achieved with this low toxic
regimen has led to its adoption in this protocol*®.

Standard Risk:

These patients have been treated with IVA (9 courses over 25 weeks) both in
MMT-95 and CWS/RMS-96. This represented a treatment reduction for the CWS group that used
anthracyclines in the previous protocol. The total length of therapy has also been reduced from 35
(CWS-81 and ICG) to 25 weeks.

In the CWS/ICG experience, events in this group were mainly local. The main reason for the greater
number of relapses has been attributed to the cautious administration of radiotherapy. Within the
Standard Risk Group only 7% of the irradiated patients relapsed vs. 15% in the non-irradiated group
even though the irradiated group had been negatively selected (prognostic risk factors poorer than in
non-irradiated group).

High Risk:
In the CWS/RMS-96 protocol these patients were enrolled in a randomized trial with the aim of
comparing the 6-drug regimen CEVAIE with the “standard” 4-drug regimen VAIA. In the MMT-95 study

CEVAIE was randomized against IVA. Both studies failed to show a superior outcome for patients
treated with CEVAIE'.

Background information for Very High Risk Group, other “RMS-like”-tumours (SySa, EES/pPNET,
UDS), “Non-RMS-like” tumours, metastatic disease and myo-/fibromatoses can be found in the
chapters 7.5, 8, 10 and 12.

2.4 CONCLUSIONS

The treatment of patients with rhabdomyosarcoma is continually evolving and should be constantly
adapted as new evidence emerges from clinical trials. This evolving process has led to the improved
survival seen over the last decades and should continue in the future.

» Histology, staging (IRS grouping), nodal involvement, tumour site, tumour size and patients’ age
have been identified as major prognostic factors.

= A group of patients with localized RMS, who can be treated with less intensive treatment (VA
alone + radiotherapy), has been selected. The acute and late sequelae of alkylating agents and
anthracyclines can be avoided in this group without compromising survival.

» Chemotherapy regimens based on the VAC or IVA combinations appear equally effective and may
be considered the “reference regimen” for most children and adolescents with RMS. However a
substantial proportion of children and adolescents are not cured with such regimens and the
search for new combinations must continue. The value of the addition of other drugs should be
investigated in randomised clinical trials.
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= Local treatment is a fundamental part of RMS but the advantages and disadvantages of
aggressive surgery and/or radiotherapy should be balanced against the late effects for young
children and adolescents.

= Conservative surgery is recommended, and experience should be gathered to select those
children and adolescents for whom surgery may be the only necessary local treatment.

= Although it is possible to cure about 30% of patients without radiotherapy, only a subgroup of them
(i.e. embryonal tumour completely resected at diagnosis) can confidently be identified at
diagnosis. Further efforts should be made to better define a favourable population for whom
irradiation and its late effects can be avoided.

Increasing international collaboration should improve the treatment stratification and explore through
well designed,randomised studies better treatment strategies for children and adolescents with RMS
and other soft tissue sarcoma .
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3 RATIONALE

This therapy guidance for risk adapted treatment of soft tissue sarcoma (STS) and soft tissue tumours
in children, adolescents, and young adults is based:

e localised rhabdomyosarcoma (RMS): on a European consensus of all clinical trial groups
investigating RMS in Europe

o treatment of other “RMS-like” tumours (synovial sarcoma, EES/pPNET, undifferentiated
sarcoma), the “Non-RMS-like” tumour group, and metastatic STS: on the experience and the
results of the CWS Study Group®.

3.1 OBJECTIVES

To improve the quality of care for children, adolescents, and young adults with STS and soft tissue
tumours by providing standard recommendations for treatment including diagnostic procedures,
pathological and biological investigations, chemotherapy, surgery, and radiotherapy, and for follow-up
procedures (disease free survival and late effects).

3.1.1 Rationale for the CWS (and Epssg) stratification for rhabdomyosarcoma

An analysis carried by the CWS group using the CWS/RMS-96 preliminary data and validated data of
studies with longer follow up (the German CWS-81, -86 and -91, the SIOP MMT-84 and -89, and the
Italian RMS-79 and RMS-88 studies) identified significant prognostic factors for localized RMS as
follows:

= Histology (RMA or RME)

= post surgical status (as defined by IRS grouping system),
= tumour site,

= node involvement (NO absent, N1 present),

= tumour size (<5 cm or >5 cm) and

= patients’ age (favourable if < 10 years, unfavourable if = 10 years).

Combining these factors, 8 subgroups of patients have been identified (see Table 3).

Table 3: Patient subgroups in rhabdomyosarcoma

Subgroup | Pathology | IRS group Site Node stage Size & Age
A RME I Any NO <5cmand <10 yrs
B RME I Any NO >5cmor=210yrs
ORB, HN-non PM,

(o RME I, 1l UG-non BP NO Any

D RME I, 1 EXT, HN-PM, UG-BP, OTH NO <5cmand <10 yrs
E RME I, 1 EXT, HN-PM, UG-BP, OTH NO >5cmor=10yrs

F RME [, 10, 11 Any N1 Any

G RMA [, 10, 11 Any NO Any

H RMA [, 10, 11 Any N1 Any
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C;’:glgg MMT-84 & -89 CWS'8; ] 86&- RMS-79 & -88

Subgroups % of 3yrs % of 5yrs % of 5yrs % of 5yrs
patients EFS patients EFS patients EFS patients EFS

A 7 93% 93% 8 88% 6 94%
B 6 73% 69% 78%
c 18 81% 21 61% 27 72% 18 72%
D 11 77% 10 61% 9 83%
E 27 59% 29 52% 27 55%
F 10 43% 10 55% 57 59% 8 51%
G 15 64% 12 28% 20 52%
H 6 25% 4 31% 7 36% 6 39%

Taking into consideration these results and their implications for treatment, four RMS risk groups have

been identified (Table 5).

Table 5: RMS risk group and predicted EFS and OS according to the CWS/RMS 96 analysis

: Estimated % of Estimated
Risk Group Subgroup patients 3 yrs EFS
Low Risk A 6-8% 90%
B
Standard Risk (03 25-35% 70-80%
D
E
High Risk F 55-60% 50-55%
G
Very High Risk H 4-7% 30-40%
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3.2 RATIONALE FOR RMS LOW RISK GROUP

This represents a very select group of patients, accounting for 6 to 8% of the whole population of
localized RMS, with an excellent outcome. Most of these patients are represented by children with
paratesticular RMS.

Reducing the toxicity without jeopardizing the results is therefore the goal for this group of patients.
The VA chemotherapy adopted in the previous protocols RMS-88, CWS/RMS-96 and SIOP MMT-95
showed good results with event-free and overall survival above 80% and 90%, respectively15. The
results achieved in MMT-89 with 12 of 41 stage | patients relapsing after only 2 courses of VA suggest
caution in further reducing the treatment in this subset of patientszs.

In conclusion, VA for 22 weeks (4 VA courses) represents a low-toxic, effective regimen for this group
of patients and will be used in this protocol.

3.3 RATIONALE FOR RMS STANDARD RISK GROUP

This group includes patients with a satisfactory prognosis for whom the goal is to reduce the treatment
without compromising survival.

Results of the CWS-96 study show mainly local recurrences in the Standard Risk Group (15% local
relapse, 3% combined and 1% metastatic relapses, 81% of the patients without failure) with a good
EFS of 75 % and an OS of 95 %’

Three subgroups of Standard Risk patients have been identified with a similar outcome. However,
their characteristics are quite different and it has not been possible to design an identical treatment.
Three treatment groups have been proposed, maintaining IVA as the regimen of reference.

Standard Risk, subgroup B

These patients are similar to the ones included in the Low Risk Group, but tumour size and / or age
are unfavourable. Most of these patients are represented by children with paratesticular RMS older
than 10 years and/or with a large tumour (> 5 cm).

There is increasing evidence from the European and USA experience that older children (= 10 years)
with low risk characteristics fare worse than their younger counterparts'>®. In the IRS studies an
increased risk of nodal relapse has been seen in Group | patients with paratesticular tumour and
age = 10 years. This prompted the IRSG colleagues to return to a surgical staging for older patientsm.
The European experience reported a lower rate of nodal involvement. Here laparotomy with nodal
exploration is avoided, but caution has been recommended in reducing the treatment in such patients.

Subgroup B has been created to upgrade these patients and treat them with a limited dose of
alkylating agents with the aim of reducing the risk of relapse and avoiding important toxicity.

Standard Risk, subgroup C

This group is mainly represented by orbital and head / neck non-parameningeal RMS (favourable site).
The German, Italian, and North American experience is in favour of the use of systematic irradiation in
these patients. However, the MMT studies have demonstrated that some children can successfully be
treated with chemotherapy alone and eventually salvaged after relapse with irradiation'®. In the more
recent IRS-IV study patients with orbital RMS in IRS Group | or Il have been treated with VA and
irradiation with an excellent outcome'®. The same strategy is currently used for all orbital RMS in the
ongoing IRS-V study.
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Therefore it seems possible in this subgroup:

= to reduce the cumulative dose of alkylating agents compared with previous European
protocols using radiotherapy and

= t{o try to prospectively select patients with favourable features in whom irradiation can be
avoided. These patients will be selected according to chemotherapy response (CR after the
initial 3 courses of IVA) and favourable tumour size and age of the patients.

Standard Risk, subgroup D

Patients with embryonal RMS, NO, favourable age and favourable tumour size but unfavourable
tumour site are included in this category. They are mainly represented by young children with small
tumours (< 5 cm) arising in the extremities, parameningeal, bladder-prostate or other sites.

An analysis of patients included in the High Risk category according to CWS/ICG RMS-96 and MMT-
95 stratification showed that children with embryonal RMS, NO, favourable age and favourable tumour
size (see Table 4) have a prognosis comparable to patients treated in the Standard Risk group of
CWS/ICG RMS. Consequently, these patients have been included in the subgroup D in this protocol
and downstaged to receive the treatment planned for the Standard Risk Group. These patients will
continue to receive the IVA regimen as in the MMT-95 study but this represents a treatment reduction
in comparison with the CWS/ICG MS-96 protocol where the VAIA regimen was used.

3.4 RATIONALE FOR RMS HIGH RISK GROUP

Patients with large embryonal RMS (> 5 cm) localized in unfavourable sites, alveolar NO RMS, and
embryonal N1 tumours are included in this group. The different subgroups included in this category
share the same unsatisfactory prognosis and therefore the need for a more effective strategy.

The CWS Study Group, the SIOP Malignant Mesenchymal Tumours Committee (MMT) and the
AIEOP Soft Tissue Sarcoma Committee agreed in 1996 to randomize chemotherapy in the identical
defined High Risk Group: The final analysis performed in 2004 did not show differences in EFS
between VAIA vs. CEVAIE (3 years EFS 59% vs. 59%, 3 years OS 78% vs. 74%, CWS group,
unpublished data) or IVA vs. CEVAIE (3 years EFS 65% vs. 63%, 3 years OS 81% vs. 79%, MMT
study group, unpublished data). This analysis was the basis for the European consensus declaring the
IVA regimen as the standard therapy (as this treatment turned out to be the less toxic one).

Alveolar paratesticular tumours

Despite unfavourable pathology this very small group of patients showed a good outcome in previous
European studies. In the CWS/AIEOP-STSC experience they represented 8% of all paratesticular
RMS and the 5 year survival rate was 93% after IVA + Doxorubicin chemotherapy?®?’. However 4
relapses occurred. An evaluation of the SIOP data showed similar results.

According to these data patients with paratesticular alveolar RMS will be kept in the High Risk Group
and treated with IVA x 9 (avoiding anthracyclines).

3.5 RATIONALE FOR RMS VERY HIGH RISK GROUP

An analysis of the High Risk group of the CWS/RMS-96 has been made in an attempt to better define
patients in the High Risk Group according to their risk of relapse. The group of patients with alveolar
RMS and nodal involvement showed the poorest outcome, compared to that of IRS group IV patients.
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In CWS/RMS-96 the 3 years EFS was 28% and OS 29%. Results in the SIOP studies showed only
partially better results with a 5 year EFS of 39%.

Until more effective treatment regimens are found, this patient group should therefore be treated with
the VAIA regimen.

3.6 RATIONALE FOR TREATMENT OF PATIENTS WITH SYNOVIAL SARCOMA
(SySa)

Chemosensitivity of synovial sarcoma (SySa), especially to Ifosfamide and Anthracyclines is well
known?®, but well designed, randomised studies adressing the value of adjuvant chemotherapy in
children and adolescents are lacking. Existing studies in adult patients mostly summarize a variety of
different subtypes of soft tissue sarcoma without coherent and transferable results. Since 1981 the
CWS Study Group together with the Italian ICG study group (since 1988) have recommended
systemic chemotherapy in combination with local therapy for paediatric synovial sarcoma patients. The
results of these CWS/ICG studies are the only reports throughout the literature providing information
about consistently documented SySa patients who were treated according to an uniform treatment
scheme®. The results revealed were superior to those previously published, so the therapy will be
continued with 2 cycles of VAIA IlI for IRS Group | and Il tumours (6 courses) and 3 cycles VAIA Il for
patients with IRS Group Il and all T2b tumours independent on IRS Group (9 courses) in combination
with local therapy. Nevertheless, a randomised study adressing the question of the role of
chemotherapy for patients with primary resected tumours is urgently needed. This question should be
answered in a future study in a cooperation between the CWS Group of the GPOH and the IAWS.

3.7 RATIONALE FOR TREATMENT OF PATIENTS WITH OTHER “RMS-LIKE”-
TUMOURS (EES / pPNET, UDS)

Patients with localised Ewing’s Sarcoma family tumours (ESFT, consisting of extraosseus Ewing’s
tumour EES and peripheral primitive neuroectodermal tumours pPNET) and the undifferentiated
sarcoma (UDS) showed a 5 years EFS of 57%, 53% and 55% and a 5 years OS of 81%, 69% and
72% in the CWS-96 study. The 3 years EFS rate of patients with bony counterpart of the ESFT treated
according to the EICESS 92 study (European Cooperative Ewing’s Sarcoma Study) is 66%>>>". Since
the primary localisation of the extraskeletal ESFT is quite different in comparison with classical bony
tumours (i.e. parameningeal site, abdomen, genitourinary) the treatment of these patients according to
the recommendation of the protocol for soft tissue sarcoma, especially concerning the local therapy
seems be of major benefit for the patients. VAIA 1l cycles with increased dose intensity of ADR in
combination with local control modalities are recommended following the treatment of EES, pPNET
and UDS until new and better therapies are found for this tumour group %33,

3.8 RATIONALE FOR TREATMENT OF PATIENTS WITH METASTATIC
DISEASE (STAGE IV)

In the German Cooperative Soft Tissue Sarcoma Studies CWS-81, -86, -91, and -96, patients with
primary metastatic tumours represent about 20% of all registered patients with RMS-like soft tissue
sarcoma. The 5 year survival rate among these patients is low, about 20-30% despite the use of
intensive chemotherapy with or without haematopoetic stem cell rescue’ " The European
Intergroup Studies (MMT-89 and MMT-91) comprising SIOP-MMT, CWS and ICG study groups
investigated the effectiveness of a very intensive six-drug multiagent regimen, including most of the
drugs thought to be active against STS: Ifosfamide, Epirubicine, Vincristine, Carboplatin, Dactinomycin
and Etoposide (CEVAIE). They were used in a concentration close to the maximum-tolerated doses
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when given in combination. As a result, 73% of the patients received complete remission, 46% of
these with chemotherapy alone. Response to chemotherapy (CR + PR) at week 9 and 18 were 83%
and 92%, respectively®®. The overall CR rate achieved in this trial revealed superior results compared
to CR rates reported by other studies of metastatic rhabdomyosarcoma36’37. Myelosuppression was
the most frequent adverse effect. 5 years OS and EFS for the whole group were 24% and 20%,
respectively. Thus the good response as measured by reduction of tumour mass was not translated
into improved survival.

A recent study from the Intergroup Rhabdomyosarcoma Study Group based on 128 patients
investigated two novel drug pairs in a phase Il window therapy for 12 weeks (Vincristine and
Melphalan vs. Ifosfamide and Etoposide) followed by Vincristine, Dactinomycin, and
Cyclophosphamide (VAC) as well as local therapy (surgery, radiotherapy) with a continuation of either
VM or |IE combination in patients with initial response. Failure free (FFS) and overall survival at 3 years
was significantly better with the IE-containing regimen (FFS 33% vs. 19%; p = 0.043; OS 55% vs.
27%; p = 0.012). Similar to the MMT-92 study results, these data emphasize the need of integration of
IE in treatment strategies for metastatic rhabdomyosarcoma.

The MMT-89 and -91 also evaluated the potential benefit of high-dose melphalan for consolidation of
the first complete remission in children with stage IV rhabdomyosarcoma. 52 patients in complete
remision after six courses of chemotherapy received “megatherapy”: 42 patients had melphalan alone,
whereas 10 children received melphalan in combination with etoposide, carboplatin/etoposide, or
thiotepa/busulfan and etoposide. The outcome of this group of patients was compared with that
observed in 44 patients who were also in CR after 6 courses of identical chemotherapy (plus surgery
or radiotherapy) but went on to receive a total of up to 12 courses of conventional chemotherapy (four
cycles). Groups were comparable regarding clinical characteristics and presentation of disease,
chemotherapy received before complete remission, or response to chemotherapy. The 3 years EFS
and OS rates were 29.7% and 40%, respectively for those receiving high-dose melphalan or other
multi-agent high-dose regimens and 19.2% and 27.7% for those receiving standard chemotherapy.
The difference was not statistically significant (p = 0.3 and p = 0.2 for EFS and OS). However, a
significant prolongation of the time from the last day of high-dose chemotherapy or the end of
chemotherapy cycle 4 to the time of relapse in those receiving megatherapy was observed.

Based on this data the German CWS-96 study recommended the CEVAIE regimen for stage IV soft
tissue sarcoma patients as the best drug combination available for the induction chemotherapy in
patients with metastatic disease. As a primary aim, this study compared the efficacy of double high
dose chemotherapy (HDC) versus an oral maintenance therapy as a consolidation therapy in patients
with primary metastatic rhabdomyosarcoma-like STS. HDC consisted of a tandem cycle of thiotepa
(600 mg/m2) plus cyclophosphamide (4.500 mg/m2) and melphalan (120 mg/m2) plus etoposide
(1.800 mg/m2). The maintenance therapy O-TIE consisted of trofosfamide (10 days, 150 mg/m2/d)
plus etoposide (10 days, 50 mg/m2/d) and trofosfamid (10 days, 150 mg/m2/d) plus idarubicin (4 x 5
mg/m2/d). The major cause of treatment failure was recurrence in one of the previously known tumour
sites. Although patients’ assignment to treatment was not randomized but according to the physicians’
decision, there were no significant differences in patient and tumour characteristics in the O-TIE and
HDC arm. There was however a difference in outcome: at the time of analysis, 26/51 O-TIE patients
were alive, but only 11/45 HDC patients. The superiority of O-TIE could also be shown for the 74
patients with metastatic RMS (5-yrs OS for O-TIE 52+16% vs. 15£12% for HDC). While 5-yrs overall
survival in the O-TIE arm was also better in patients with metastatic STS without bone/bone marrow
involvement (73+16% for O-TIE vs. 40+20% for HDC), there was no difference in survival when
comparing patients with bone/bone-marrow involvement®,

The prognostic relevant factors in 201 patients with primary metastatic tumours treated according to
the CWS-studies from 1981 to 1996 were: age (= 10 years, P < 0.03) and B/BM metastases (p <
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0.014). Patients with stage IV disease, = 10 years with B/BM metastases had a dismal 5 years survival
rate of 6 + 4%. In contrast, the outcome of metastatic patients < 10 years of age without B/BM
metastases was much better with a cure rate of 41 + 7%. Histology, single vs. multi-organ metastases
and consolidation with HDC were not related to prognosis.

The multivariate analysis of the 269 patients with metastatic RMS registered in the EBMT data base or
in the German/Austrian/Swiss Paediatric Stem Cell Transplantation Registry and treated with HDC
revealed similar prognostic factors: age (= 10 years, p < 0.0001) and B/BM involvement (p < 0.019)
were the most important predictors for bad outcome. The 3 years EFS rate for 78 patients with RMS or
EES/pPNET tumours and B/BM metastases registered in the German CWS-81 to CWS-91 studies
and/or the EBMT registry was 9%. The survival rate in patients with HDC compared to patients without
HDC was 16% vs. 6%, p < 0.01. These data show that taking into account factors predicting a poor
prognosis the high dose chemotherapy (HDC) cannot be regarded as an established therapy for
patients with stage IV rhabdomyosarcoma improving prognosis. This high dose chemotherapy should
therefore be used in prospective controlled trials only.

Based on the above mentioned data the standard therapy recommendation for patients with
metastatic STS will be CEVAIE as an induction therapy and O-TI/E maintenance as consolidation for
patients < 10 years without B/BM metastases. Patients > 10 years and/or patients with B/BM
metastases who achieved complete or very good partial remission after CEVAIE regimen might be
included in ongoing experimental trials investigating the role of auto- and alloimmunomodulation as a
consolidation therapy in patients with very high risk sarcoma*® (for information please contact the CWS
Study Centre or the CWS homepage, see chapter 1.8).
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4 STRATIFICATION

4.1

RISK GROUPS

The main factor for risk stratification of a soft tissue tumour remains the histopathological confirmed
diagnosis. The CWS Study Group used a stratification according to the chemosensitivity of the tumour
and classified the tumours in “RMS-like” and “Non-RMS-like” Group.

Table 6: CWS-classification of soft tissue tumours

RMS and other “RMS-like”-tumours

Favourable histology:

RME

Embryonal rhabdomyosarcoma

Unfavourable histology:

RMA Alveolar rhabdomyosarcoma

EES Extraosseous Ewing’s Sarcoma

pPNET Peripheral primitive neuroectodermal tumour
SySa Synovial sarcoma

ubsS Undifferentiated sarcoma

“Non-RMS-like”-tumours:

AFH Angiomatoid fibrous histiocytoma

ASPS Alveolar soft part sarcoma

CCS Clear cell sarcoma

CHORD Chordoma

DFSP Dermatofibrosarcoma protuberans (see below)

DSRCT Desmoplastic small and round cell tumour

ECS Extraskeletal chondrosarcoma including mesenchymal chondrosarcoma (MesCS) and myxoid
chondrosarcoma (MyxCS)

ES Epitheloid sarcoma

ESL Embryonal sarcoma of the liver (should be treated as RME, refer to study centre for guidance)

ESS Endometrial stromal sarcoma

cFS Congenital (infantile) fibrosarcoma (see paragraph 9.5)

FBM Myo-/ Fibromatoses (see chapter below)

FS (non infantile)

Fibrosarcoma

GCT Giant cell tumour, extraosseous

IMFT / IMFS Inflammatory myofibroblastic tumour or inflammatory myofibroblastic sarcoma
GIST Gastrointestinal stromal tumours (see below)

JNF Juvenile nasopharyngeal angiofibroma (see also fibromatoses 12)

LGFMS Low grade fibromyxoid sarcoma

LMS Leiomyosarcoma
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LPS Liposarcoma
MFH Malignant fibrous histiocytoma
MFS Myofibroblastic sarcoma
MMM Malignant mesenchymoma
MPNST Malignant peripheral nerve sheath tumour, also neurofibrosarcoma (NS) or malignant schwannoma
MRT Malignant rhabdoid tumour
MYX Myxofibrosarcoma
PEC PEComa
PFT Plexiform fibrohistiocytic tumour
PPB Pleuropulmonary blastoma (see below)
RAT Pigmented neuroectodermal tumour of childhood (Retina Anlage Tumor, RAT)
VS (HE, HP, AS) | Vascular sarcoma, such as:
hemangioendothelioma (HE), hemangiopericytoma (HP), angiosarcoma (AS)

Histiotypes included in separate chapters or special projects:

DFSP Dermatofibrosarcoma protuberans (see chapter 14)
FBM Myo-/ Fibromatoses (see chapter 12)

GIST Gastrointestinal stromal tumours (see chapter 14)
PPB Pleuropulmonary blastoma (see chapter 13)

For patients with Sarcoma nos (sarcoma not otherwise specified) see paragraph 15.3.6.

Rhabdomyosarcoma

The evaluation of new risk factors in soft tissue sarcoma has led to a more precise risk stratification as
follows. Patients with rhabdomyosarcoma have been stratified in 8 subgroups (A - H), that are
subsequently grouped in 4 Risk Groups: Low, Standard, High and Very High Risk Group shown in
Table 9.

Risk groups are depending on prognostic factors shown in below. Patients with metastatic lesions (M1
in TMN classification) will be classified as stage IV patients independent of other risk factors (see
chapter 10.

Table 7: Prognostic factors in rhabdomyosarcoma (RMS)

Prognostic factors in RMS

Favourable All embryonal, spindle cells, botryoid RMS
Pathology

Unfavourable All alveolar tumours, including the solid-alveolar variant

IRS Group | Primary complete resection (R0): equivalent to SIOP pT1
Post surgical stage IRS Group |l Microscopic residuals (R1) or primary complete resection
(IRS group) P but node involvement (N1)

IRS Group Il Macroscopic residuals (R2)
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Favourable

Orbit (ORB), genito-urinary non bladder/prostate, i.e.
paratesticular or vagina/uterus (UG-non BP) and non-
parameningeal head and neck tumours (HN-nonPM)

Unfavourable

Site Orbit with bone arrosion and parameningeal tumours (HN-
Unfavourable PM), extremities (EXT), genito-urinary bladder/prostate
tumours (UG-BP) or tumours at other sites not mentioned
above (OTH)
Favourable NO = no clinical or pathological nodal involvement
Node stage
(TNM)

N1 = clinical or pathological nodal involvement

Size and age

Favourable

Tumour size (maximum dimension) <5 cm and age <10
years

Unfavourable

All others (i.e. tumour size > 5 cm and / or age = 10 years

Please note: Patients with malignant effusion (e.g. tumour cell in peritoneal or pleural fluid) or cells in
the spinal fluid should be treated according to the recommendations for metastatic STS (chapter 10).

Table 8: Risk stratification for rhabdomyosarcoma (RMS)

Risk stratification for RMS tumours

Risk Sub- Post surgical . .
Group groups Pathology stage Site Node stage | Size & Age
(IRS group)
Low A Favourable | Any NO Favourable
B Favourable I Any NO Unfavourable
Standard C Favourable I, m Favourable NO Any
D Favourable I, 1 Unfavourable NO Favourable
E Favourable I, 1l Unfavourable NO Unfavourable
High F Favourable I, 1 Any N1 Any
G Unfavourable I, 1, 11 Any NO Any
Very High H Unfavourable [, 1 Any N1 Any

The following represents a short summary for stratification

RMS treatment details please refer to chapter 7.
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Risk Group Subgroup Pathology IRS group Site Node stage | Size & Age
Low A Favourable I Any NO Favourable
Stratification: Favourable histology (non alveolar), IRS Group I, any site, NO, MO, favourable
age (< 10 years) and favorable tumour size (£ 5 cm) - SUBGROUP A.
Surgery: No further surgery after initial complete resection.
Chemotherapy: Vincristine + Actinomycin-D (VA) over 4 courses (22 weeks).
Radiotherapy: Not indicated in these patients.

2) RMS Standard Risk Group

Risk Group | Subgroups Pathology | IRS group Site Node stage Size & Age
B Favourable I Any NO Unfavourable
Standard C Favourable I, 1l Favourable NO Any
D Favourable I, 1 Unfavourable NO Favourable

Stratification: This risk group comprises 3 different subgroups of patients. All patients must
have favourable histology and no evidence of nodal involvement or metastatic
disease.

SUBGROUP B: IRS Group |, any site, unfavourable tumour size (> 5 cm) and /
or age (= 10 yrs.).

SUBGROUP C: IRS Il or I, favourable site, any tumour size, any age.
SUBGROUP D: IRS Group Il or lll, unfavourable site but favourable size (< 5
cm) and favourable age (< 10 yrs.).

Surgery: No further surgery after initial resection in IRS group | and Il (but a primary re-
excision should be considered in group Il patients). In IRS group lll patients
delayed surgery should be considered after initial chemotherapy, if feasible.

Chemotherapy: Ifosfamide + Vincristine + Actinomycin-D (IVA) over 9 courses (25 weeks).
However, Ifosfamide will be withheld in SUBGROUP B after the initial 4 courses.
Also in SUBGROUP C after 5 courses, if RTX is administered.

Radiotherapy: Irradiation will be avoided when the tumour has been completely removed

(RO) at diagnosis (SUBGROUP B) and in patients in subgroup C with secondary
complete (RO) resection and favourable size and age. All other patients have
to receive radiotherapy according to the radiotherapy recommendations with
doses ranging between 36 Gy and 50.4 Gy depending on resection margins
and response. Exceptions can be made in very young patients (< 3 years) or
in patients with tumours in particularily sensitive sites.
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Risk Group | Subgroups Pathology IRS group Site Node stage Size & Age
E Favourable I, 1l Unfavourable NO Unfavourable

High F Favourable [, 1 Any N1 Any

G Unfavourable I, 10, I Any NO Any

Stratification: SUBGROUP E: Patients in IRS group Il or lll, with favourable pathology but
unfavourable site, unfavourable size and/or age.

SUBGROUP F: Patients in IRS Group Il or lll with favourable pathology, any
site, any tumour size and any patients’ age but with nodal involvement.
SuBGROUP G: All patients with unfavourable histology except alveolar N1.

Surgery: No further surgery after initial resection in IRS group | and Il (but a primary re-
excision should be considered in group Il patients). In IRS group lll patients
delayed surgery should be considered after initial chemotherapy or
radiotherapy, if feasible.

Chemotherapy: Chemotherapy with Ifosfamide, Vincristine and Actinomycin-D (IVA) for 9
courses.

Radiotherapy: All patients have to receive radiotherapy according to the radiotherapy
recommendations with doses ranging between 36 Gy and 50.4 Gy depending
on histology, resection margins and response.

4) RMS Very High Risk Group

Risk Group Subgroup Pathology IRS group Site Node stage | Size & Age
Very High H Unfavourable I, 1 Any N1 Any
Stratification:  Unfavourable histology (alveolar RMS) and node involvement (N1) but no metastatic
disease (MO0), regardless of the other risk factors (SUBGROUP H).
Surgery: No further surgery after initial resection in IRS group | and Il (but a primary re-excision

should be considered in IRS group Il patients). In IRS group Il patients delayed
surgery should be considered after initial chemotherapy, if feasible.

Chemotherapy: VAIA 1l regimen as continuation of the CWS-2002-P protocol. The first two cycles
consist of 1 course IVAd, alternating with IVA and IVAd in each cycle. The last cycle
contains 3 courses of IVA (total of 25 weeks).

Radiotherapy: Patients receive radiotherapy according to the radiotherapy guidance with doses
ranging between 41.4 Gy and 50.4 Gy depending on resection margins and response.
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411 “RMS-like”-tumours: SySa, EES / pPNET and UDS

Stratification:

Surgery:

Chemotherapy:

Radiotherapy:

Synovial sarcoma, extraosseous Ewing’s sarcoma, peripheral primitive
neuroectodermal tumour or undifferentiated sarcoma (former CWS “RMS-like”
group) are considered as unfavourable histology. IRS group important for
stratification.

No further surgery after initial resection in IRS group | and Il (but a primary re-
excision should be considered in group Il patients). In group lll patients
delayed surgery should be considered after initial chemotherapy.

VAIA [l regimen: the first two cycles consist of 1 course IVAd, alternating with
IVA and IVAd for each cycle. The last cycle contains 3 courses of IVA (total of
25 weeks). SySa patients with IRS group | or Il (except T2b) tumours will
receive only 6 courses (2 cycles).

IRS group | patients do not receive radiotherapy. Patients with IRS group Il or
Il receive radiotherapy according to the radiotherapy recommendations with
conventional fractionated 50.4 Gy (or 44.8 Gy hyperfractionated accelerated).

4.1.2 “Non-RMS-like”-tumours

Stratification:

Surgery:

Chemotherapy:

Radiotherapy:

In Low, Standard and High Risk Group according to histology, tumour size,
IRS grouping and lymph node stage. DSRCT and MRT are considered as
high risk tumours.

No further surgery after initial resection in IRS group | and Il (but a primary re-
excision must be considered in IRS group Il patients). In IRS group Il patients
delayed and more aggressive surgery has to be considered after initial
chemotherapy.

Low and standard risk patients do not receive chemotherapy (please consider
exceptions). Patients in High Risk Group should receive chemotherapy (VAIA
[Il regimen). The first two cycles consist of 1 course IVAd, alternating with IVA
and IVAd for each cycle. The last cycle contains 3 courses of IVA (total of 25
weeks).

Low risk patients do not receive radiotherapy. Patients Standard or High Risk
Group receive radiotherapy according to the radiotherapy recommendations
with conventional fractionated 50.4 Gy (or 44.8 Gy hyperfractionated
accelerated).

4.1.3 Metastatic soft tissue tumour (stage IV)
Patients will be treated with CEVAIE plus O-TIE. Please refer to chapter 10.

Stratification:

Surgery:

Any soft tissue tumour with primary metastatic disease (M1) regardless of any
other risk factor.

Surgical measures should follow the guidance for localised soft tissue
tumours. Metastases may not need primary surgery except in case of life
threatening situations, but questionable lesions have to be clarified by biopsy.
Surgical interventions regarding the primary tumour and metastasic lesions
may be necessary after initial systemic therapy according to response and
clinical situation.
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One cycle consists of 1 course I*VA, followed by CEV and I*VE. 3 cycles (9
courses) have to be applicated (25 weeks). Subsequently an oral
maintenance therapy with Trofosfamide and Idarubicin alternating with
Trofosfamid and Etoposide follows (total therapy time 51 weeks). For patients
>10yrs and/or B/BM metastases please regard experimental therapy options.

Patients receive radiotherapy according to the radiotherapy guidance with
doses ranging between 41.4 Gy and 50.4 Gy depending on histology,
resection margins and response.
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5 ELIGIBILITY CRITERIA

Patients with the following criteria are eligible and can be treated according to this guidance:
= A pathologically proven diagnosis of a soft tissue tumour.
= Diagnostic material available for pathology review.

= Age less than 21 years (20 years and 364 days)*.

* exception: in case of rhabdomyosarcoma, patients older than 21 years of age can be
included as well.

Paediatric oncologic centres in Germany, Poland, Austria, Sweden, and Switzerland are expected to
register all patients with rhabdomyosarcoma and other soft tissue tumours in the registry CWS-
SoTiSaR in the CWS Study Centre in Stuttgart or their respective responsible national centres.
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5.1 SUMMARY FOR ALLOCATION TO A TREATMENT GROUP

Version 1.5. from 01.07.2009

Diagnosis of a SOFT TISSUE TUMOUR

YES

1y

e Pathologically proven diagnosis of RMS or other STS

e Pathology available for central review

e Age < 21 years (20 years and 364 days)*.
*exception: in case of rhabdomyosarcoma, patients older than 21 years of age can also be included.

Evidence of distant metastasis?

1y

NO

Rhabdomyosarcoma (RME or RMA)?

1y

a

1y

YES

see chapter 10 for
stage IV patients.

Check eligibility for
YES NO experimental
] clinical trials a nd
e SySa, EES, pPNET, UDS? accompanying
VAIA I, see chapter 8. studies (see 1.8)
e “Non-RMS-like”-tumour?
See chapter 1 and refer to CWS Study Centre.
For congential Fibrosarcoma see 9.5.
e GIST/DFSP or PPB?
See chapter 13 and 14 and refer to CWS Centre.
e Myo-/Fibromatosis?
See chapter 12 and refer to CWS Study Centre.
Very High Risk
Low Risk Group Standard Risk Group High Risk Group Group
(according to CWS)

Subgroup A: Subgroup B: Subgroup E, F, G: Subgroup H:

4 VA 4IVA+5VA2 Participation in VAIA Il (IVAd
Subgroup C: randomized study? alternating with IVA for
5IVA+4VA?2 If YES — randomised 6 courses followed by
Subgroup D: study (in preparation) 3 IVA courses)

9 IVA If NO — 9 IVA

Local treatment:
Only surgery.

Local treatment:
Surgery + RTX.
Mind the timing!

Local treatment:
Surgery £ RTX.
Mind the timing!

Local treatment:
Surgery = RTX.
Mind the timing!
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6 DIAGNOSTIC AND FOLLOW UP INVESTIGATIONS

It is recommended that the pre-treatment investigations, which are important for staging and
stratification, should be carried out no more than 4 weeks before the beginning of chemotherapy. A
check list for basic assessment can be found in the appendix. The definitive diagnosis must be
established pathologically and certified by a reference pathologist (see chapter 1 and 15).

Initial diagnosis should take into consideration the following factors, which are important for risk
stratification of soft tissue tumours:

Patient’s age (< 10 years or = 10 years),
tumour size (£ 5 or > 5 cm),

precise site of the tumour (localisation),
invasiveness of the tumour (T-status),
histology (histological subtype and grading),
molecular classification,

postsurgical stage (IRS group I-Ill),

lymph node status (N-status),

metastases (M-status).

6.1 CLINICAL ASSESSMENT

Complete physical examination including weight, height and body surface area, blood pressure and
pulse, site (for site definition see 24.3) and clinical extent of the tumour (swelling, adhesion), functional
impairment.

Regional lymph node involvement should be clinico-radiologically assessed and recorded in all cases.
Lymph node biopsy is required when nodal involvement is suspected.

6.2 LABORATORY INVESTIGATIONS

The following parameters are recommended for baseline laboratory investigations, which should be
extended depending on tumour site and clinical symptoms:

Full blood count, differential white blood cell and platelet count,
blood gas analysis with HCO; or total CO,,
electrolytes (Na, K, Ca, Cl, Mg, PO,),

LDH,

liver function enzymes including ALT, AST, y-GT, Bilirubin and Alkaline phosphatase,
albumine, total protein,

creatinine (and formal GFR measurement if possible), urea, uric acid,

ferritine,

baseline endokrinologic investigations (extended if indicated)

immunglobulines and lg-subclasses,

coagulation parameters with protein C and S, APC-resistance,

blood group,

virus serology,

urine: Na, Ca, glucose, POy, creatinine, pH, total protein; 24h urine: calculate GFR, 24h Ca,
PO, and glucose loss, max. PO, reabsorption/GFR.
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Periodic Ifosfamide nephrotoxicity monitoring is important (please refer to 24.10). It should include:

Blood for Na, K, Ca, Mg, PQO,, CI, total CO,/HCO3; and AP, early morning urine sample for POy,
creatinine and osmolarity, GFR, renal tubular threshold for phosphate (Tm,/GFR).

6.3 IMAGING OF PRIMARY TUMOR

Preoperative imaging is very important to assess size, volume and precise extention of the tumour,
relation to the vessels (including vessel supply of the tumour), nerves, the neighbouring structures and
organs, changes at the skeletal system and vascularisation (images with contrast medium). Imaging of
the primary site should include examination of regional lymph nodes. It is important to note that
radiological primary tumour and regional lymph nodes assessment should precede biopsy (this can
significantly change initial tumour and regional node size).

Guidance for imaging by means of MRI

First locoregional evaluation should be made with MRI. Detection and determination of the extent of
soft tissue tumours depends on a high contrast resolution, high physical resolution and adequate
imaging of adjacent structures. Since MRI imaging is performed at many institutions, the following
minimum requirements are defined.

Fat suppression should be used for detailed evaluation of soft tissue tumours. Special care should be
applied to surrounding structures, including the musculo-skeletal system, blood vessels, nerves and
lymph nodes. Imaging of these structures might necessitate additional sequences, for example MR
angiography for vascular structures or proton weighted high resolution imaging for detection of nerves.
Additional contrast application, preferably with dynamic sequential scanning before, during and after
bolus injection provides valuable additional information by using serial subtraction and time/intensity
curves. Tumour necrosis can be detected in detail (important for planning of biopsy), and edema can
be better separated from tumour mass. To enable high resolution imaging, coils should be brought as
close as possible to the region examined. Resolution should be below 1 mm of pixel size in each
direction and below slice thickness of 4 mm

Recommended MRI-sequences:

Before contrast: T2 weighted sequences with fat suppression (fat suppression is mandatory),
which should be performed at least in two planes of sectioning including axial
section. Fat suppressed T2 rated images (i.e. STIR) will supply necessary
information about lymph nodes. Inversion recovery sequences are preferred
as they are not subject to inhomogenity or artefacts.

Following contrast: Dynamic scanning is recommended. Post-contrast T1 weighted images with
fat suppression (mandatory).
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Table 9: MR-Imaging in special sites

Site Orientation Slice Sequences

width

(mm) Pre contrast Post contrast
Orbit Coronal (and axial) 2-4 STIR or T2 fat sat T1 fat sat
Head and Neck Axial (and coronal) 3-4 STIR (T2 fat sat) T1 fat sat
Abdomen/Pelvis Axial (and coronal) 4-5 STIR (T2 fat sat) T1 fat sat
Limbs Axial (and coronal or sagittal) 2-4 STIR (T2 fat sat) T1 fat sat

Paraspinal tumour Contrast enhanced spinal MRI at initial diagnosis

Measuring of tumour volume

Changes in the tumour volume are important criteria to calculate therapy response in the course of
treatment. Therefore, tumour measurement and volume calculation should be carried out at diagnosis
and at the time points of response evaluation (please refer to chapter 6.5.3). Tumour dimensions
should be recorded in three diameters, choosing (as far as possible) the three maximum diameters.

Tumour volume (V) calculation for ellipsoid or round shaped tumours

a = length (in cm)

b = width (in cm) V=nl6xaxbxc=052xaxbxcincm’

¢ = thickness (in cm)

In case of complex shaped tumours a direct volume measurement is necessary. The cross-sectional
areas have to be added and multiplied with the slice thickness (please mind the section gaps) for
correct tumour volume calculation.

When MRI is performed under anaesthesia, parents should be informed about the possibility of
carrying out an MRI-guided Tru-cut biopsy at the same time (using a 14 or 16 Gauge needle).
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After confirmation of malignancy the following staging examinations are recommended (see check list

in appendix):

Table 10: Mandatory staging examinations

EXAMINATION Of note

Chest X-ray In one plane.

Chest CT scan Paediatric low dose scanning, fast (spiral) CT’s are recommended
for evaluation of lung metastases. 4 mm reconstruction slice width
in apnea if possible should be used instructions below).

Cranial or Before and after contrast application for evaluation of cerebral

cranio-spinal MRI

metastases or intraspinal extension (paraspinal tumours) and
meningeal involvement.

Ultrasound or MRI of the
abdomen

Ultrasound alone is only sufficient if the lymph nodes of interest are
fully visible. Lymph node areas which are not seen by ultrasound
should be reported and the examination repeated or evaluated by
MRI.

Radionuclide bone scan

Mandatory in all patients for evaluation of bone metastases.

Bone marrow biopsies and/or
bone marrow aspiration (from
two different sites) and EDTA-
blood

Bone marrow metastases (please refer to chapter 15.4 for further
instructions)

Semen storage should be considered in post-pubertal boys before commencing chemotherapy.

Table 11: Recommended baseline assessement of organ function

Ocular fundus examination

ECG Important prior to course containing anthracyclines.
Echo Important prior to course containing anthracyclines.
Paediatric audiometry Important prior to course containing Carboplatin.
EEG Prior to therapy

IFO toxicity monitoring

Important for patients treated with IFO

Optional staging investigation:

= Cerebral spinal fluid examination for cytospin and cell count for tumours topographically
closely located and possibly connected to the liquor system (tumours of head, neck and

paravertebral site).

» Pulmonary function test.

Additional imaging modalities might be necessary and helpful in special cases.

= CT scans - Occasionally useful for assessing subtle bone destruction, e.g. in chest or head
and neck tumour with possible skull base invasion.

= CT/PET - Positron emission computer assisted tomography using radioactively labelled
glucose is not yet a standard method of evaluation. In cases where such examinations are
considered, correlation with standard methods and/or histology is at present necessary,

although the experience in some adult tumours is promising

39,40
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=  Whole body MRI - As there is limited overall experience, and specifically limited experience in
malignant paediatric soft tissue tumours, the same restrictions as for PET are valid for whole
body MRI.

=  MR-Angiography- Proton weighted high resolution 2-3 mm sections.

6.4.1 Evaluation of lung lesions

Chest CT scan at diagnosis is mandatory in all patients. The same lung window settings have to be
used when pulmonary nodules are being measured at diagnosis and follow-up. The imaging should be
evaluated by an expert radiologist in discussion with the responsible oncologist, because pulmonary
spread of tumour is critical to staging. Several criteria are commonly used to diagnose metastatic
lesions: number, size, morphology (non-calcified, round and well-defined) and location, but no
radological criterion has a 100% specificity.

= Similarly to what is currently recommended for other solid tumours (i.e. Ewing’s sarcoma), one
or more pulmonary/pleural nodules of 10 mm, two or more lesions of 5-10 mm or five or more
well-defined nodules of less than 5 mm are considered as evidence of pulmonary metastasis
(as long as there is no other clear medical explanation for these lesions).

= Smaller solitary nodules (four or less small nodules < 5 mm) are questionable evidence of
metastatic disease unless the radiologist is reasonably sure that they are metastatic lesions.
In such cases a biopsy may be performed, but it is not generally recommended. In fact, these
lesions may be considered as “evident micrometastasis”, visible due to improved imaging
techniques.

= Special consideration in children below 10 years of age should be given to “atypical lung
metastases” as these lesions might be caused by an infection. A short interval follow up might
be helpful.

Because micrometastasis are probably present in every case of localised soft tissue sarcoma, patients
with evidence of micrometastasis will be treated according to the guidance for localised STS. Patients
with clear evidence of pulmonary metastasis should be treated according to the guidance for
metastatic STS.

6.4.2 Evaluation of lymph nodes

Defining lymph nodal spread of tumour is critical for staging, although accurate evaluation of
pathological lymph node extension may be a problem. For examination of palpable lymph nodes,
palpation and ultrasound diagnostics should be combined. Ultrasound alone can be performed in the
pelvis and abdomen if the region of interest is fully accessible. Otherwise additional imaging by CT or
MRI (fat suppressed T2 weighted images, STIR sequences) must be carried out to gain further
information regarding the primary and secondary lymph node stations.

» Oval shaped nodes with a preserved hilum at sonography and a short axis diameter of less than
1 cm especially when bilateral are considered normal nodes.

» Locoregional nodes which show only peripheral enhancement on CT or MRI (necrotic centres
probably) are likely to be involved by tumour, even if less than 1 cm.

= Mildly enlarged locoregional nodes pose a diagnostic challenge when round in shape, below
1.5-2 cm and/or with a heterogenous appearance.

All suspicious lymph nodes merit biopsy or sampling. Sampling of locoregional nodes is
recommended for all limb primaries (regardless of imaging findings).
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For definition of regional lymph nodes please refer to chapter 24.4. Evidence of nodal involvement
beyond the regional lymph nodes must be interpreted as distant metastasis.

Special notes:

» Paratesticular tumours should have evaluation of regional lymph nodes (paraaortic) by
CT/MRI and ultrasound.

= Lower limb tumours should have evaluation of pelvic lymph nodes by CT or MRI even if
femoral nodes are clinically/radiologically (including ultrasound) normal.

= Upper limb tumours should have evaluation of axillary lymph nodes even if nodes are clinically
and radiologically (including ultrasound) normal.

6.5 EXAMINATIONS DURING TREATMENT

6.5.1 Physical and laboratory investigations

A thorough physical examination should be performed prior to every block of chemotherapy and
regulary during therapy (please see above):

= Full blood count (including differential white cell count and platelets).
= Serum creatinine, electrolytes and liver function tests.

= Echo before every chemotherapy course containing anthracylines.

= Regulary Ifosfamide nephrotoxicity monitoring (see above).

= Bone marrow aspiration and/or bone marrow biopsy plus EDTA-blood sample at week 9
and 27 in case of initial bone marrow involvement. (please consider MMD/MRD
accompanying study 16.4).

6.5.2 Tumour reassessment

Evaluation during treatment should be performed when possible with the same techniques as initially
used. If no signs of progression are present a formal tumour revaluation is advised:

=  RMS low risk patients: at the end of treatment

» RMS standard risk patients IRS group | and II: after the initial 3 blocks of chemotherapy and at
the end of treatment.

All other patients IRS Group Ill and IV: after the initial 3 courses (1 reassessment — week 9) of
chemotherapy (with tumour response evaluation, see paragraph 6.5.3), after 6 courses of
chemotherapy (2™ reassessment — week 18), and at the end of treatment after 9 courses of
chemotherapy (3rd reassessment — week 25).

6.5.3 Tumour response evaluation

This protocol will rely on volume measurements for tumour response assessment. The presence or
absence of a post-therapeutic residue should be stated in the radiology report. Tumour dimensions
should be recorded in three diameters and can be compared choosing, as far as possible, the
diameters selected at diagnosis.

Tumour volume (V) calculation for ellipsoid or round shaped tumours

A = length (in cm)
B = width (in cm) V=nl6xaxbxc=0.52xaxbxcincm’

C = thickness (in cm)
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In case of complex shaped tumours a direct volume measurement is necessary. The cross-sectional
areas have to be added and multiplied with the slice thickness (please mind the section gaps) for
correct tumour volume calculation.

Response evaluation criteria

Response must last at least 4 weeks without evidence of tumour progression or relapse during this
time period. Response in patients with macroscopic residual disease after initial surgery (IRS group III)
will be evaluated as followed. Very good partial response and minor partial response criteria are not
recognised international criteria but have been added for this protocol (Table 12).

Table 12: Response evaluation

Complete Response (CR) Complete disappearance of all visible disease

> 90 % reduction of tumour volume or persistence of

Very Good Partial Response (VGPR) unclear residuals upon imaging

Partial Response (PR>2/3) > 66 % reduction of tumour volume
Minor Partial Response (PR<2/3) < 66 % but > 33 % reduction of tumour volume
Stable Disease (SD) < 33 % reduction of tumour volume

> 33 % increase of tumour volume or appearance of new
lesions (CWS-definition)

Progressive Disease (PD) (According to the irrelevant EpSSG-definition: Any increase of
more than 40 % in the sum of volumes of all measurable

lesions, or appearance of new lesions)

Residual disease should be defined as macroscopic measurable residue. Residual ill-defined areas of
high density on CT-scan, or residual signal abnormalities on MR such as low intensity on T1WI, high
intensity of T2WI and ill-defined margins of enhancement areas are commonly observed after
chemotherapy and might be clarified by biopsy. If no measurable mass, these may be regarded as
post-therapeutic residue, and should not exclude the classification as CR.

6.6 INVESTIGATIONS AT THE END OF TREATMENT

Investigations required at this point are:
= Thorough physical and neurological examination (weight, height, pubertal status).
=  MRI/CT/ultrasound of primary tumour site including regional lymph nodes.
= Cerebral MRI.
= CT of the lung.
= Chest X-ray.
= Abdominal ultrasound.
= Evaluation of metastatic lesions in stage IV patients.

= Blood: Full blood cell count, differential blood cell count, liver enzymes, K, Na, Ca, POy, Cl,
Mg, glucose, AP, H,COj,, creatinine, immunglobulines, viral serum analysis.

= |fosfamide nephrotoxicity monitoring (see above).

= Urine: Na, Ca, glucose, POy, creatinine, pH, total protein; 24h urine: Calculate GFR, 24h Ca,
PO, and glucose loss, max. PO, reabsorption/GFR.

= Echo and ECG, EEG, paediatric audiometry and ocular fundus examination.
= Other investigations if indicated (e.g. PET, CSF, hormonal status).
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= Bone marrow aspiration and/or bone marrow biopsy plus EDTA-blood sample at week 27 in
case of initial bone marrow involvement.
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6.7 DISEASE RELATED
CHEMOTHERAPY

Tumour status should thouroughly be monitored depending on tumour localisation and adapted to the
patients’ risk group. Recommended routine controls for all patients after end of treatment are shown in
Table 13. These recommendations however only refer to patients, who have been treated according
to this guidance. In case of alternative therapies or inadequate local treatment, the prognosis and
relapse pattern can be different (in the experiences of the CWS Study Group gained during more than
25 years, relapses are more common and patients have a poorer prognosis if they were treated
individaualized and not according to a guidance or protocol).

FOLLOW-UP AFTER COMPLETION OF

Tumour-directed follow-up should correspond with the estimated risk of relapse. The value of more
intense disease-related follow-up is currently unclear in pediatric soft tissue sarcoma®'. The risk of
relapse and thus frequency of tumour-directed follow-up in pediatric STS depends on histiotype,

primary stage and — in localized rhabomyosarcoma (see Table 14a and 14b) on tumour size.

6.7.1 Disease-related follow-up for soft tissue sarcoma apart from localized RMS:
Table 13: Recommended routine controls after treatment for all soft tissue sarcoma
apart from localized RMS (see Table 14a and Table 14b below)
Date Investlgua:r:g:: :ittgrlmary Staging Additional investigations
Chest-X-Ray or CT Thorax
Ult d (intervals risk adapted,
(tumour siteral?;l‘lignal imoh at least every 6 months) Liver and kidney-function
1% year nodes abéorr?en peI)\//isg) Ultrasound abdomen/pelvis (glomerular und tubular)
after ’ . ' (at least every 6 months)
MRI/CT with contrast
treatment (every 4 months: Bone scan Echocardiogram/24h-ECG
alternating, if applicable) (risk-adapted, once a year)
for stage IV: MRI/CT- Hormone status
evaluation of metastases (growth und puberty)
See above,
ond See above, Chest-X-Ray every 6 months Functional impairment
year but 6 month intervals Ultrasound abdomen/pelvis (continence, visual and
(at least every 6 months) hearing faculty;
musculoskeletal system)
3rd _ gth year See above, See above,
but 6-12 months intervals yearly Additional investigations
Ultrasound (see above) See above (according to clinical
th MRI/CT with contrast o symptoms)
>5" year (frequency at the discretion of
(frequency at the discretion of the responsible physician)
the responsible physician)

6.7.2 Disease-related follow-up for localized RMS:

Localized RMS account for the largest group of patients with localized STS. Disease recurrence must
be expected in every third patient with localized RMS, mainly as locoregional relapse. More than 90%
of recurrences occur within four years after diagnosis***. According to the CWS experience tumour
size and histologic subtype e can dicriminate two groups with consistent risk of relapse and distinctive
post-relapse prognosis42:

-70 -



CONFIDENTIAL INFORMATION
ONLY FOR INTERNAL USE

CWS-guidance Version 1.5. from 01.07.2009

1. RME <5cm: this group accounts for approximately 40% of all localized RMS. The overall

relapse

risk is lower

compared to RME >5cm & RMA and the proportion of

systemic/metastastic recurrences is also relatively low. Recurrences involving bone/bone-
marrow occur rarely. In case of relapse, these patients have a rather good salvage option as
well, especially if a possibility for radiation therapy remains.

2. RME >5cm and RMA: the overall relapse risk and proportion of systemic/metastatic relapses

are much higher in this group and the post-relapse prognosis is much poorer in these patients
compared to RME <5cm.

Tables 14a and 14b: Recommended routine controls after treatment for localized RMS

Table 14a: For localized embryonal rhabdomyosarcoma (RME) < 5cm:

Investigations at primary

but 6 month intervals

Ultrasound abdomen/pelvis
(at least every 6 months)

3" - 5" year

See above,
but 6-12 month intervals

See above,
yearly

> 5" year

Ultrasound or
MRI with contrast

(frequency at the discretion of
the responsible physician)

frequency at the discretion of
the responsible physician or
only in case of clincial
symptoms

Date tumour site Staging Additional investigations
Ultrasound Chest-X-Ray or CT Thorax . . .
. (tumour site, regional lymph |~ (intervals risk adapted, | e &7 £CROYLPEON
1 f:/ear nodes, abdomen, pelvis) at least every 6 months) g
after . .
MRI/CT with contrast Ultrasound abdomen/pelvis .
treatment (every 4 months: (at least every 6 months) Echocardiogram/24h-ECG
alternating, if applicable)
Hormone status
See above, (growth und puberty)
ond year See above, Chest-X-Ray every 6 months

Functional impairment
(continence, visual and
hearing faculty;
musculoskeletal system)

Additional investigations
(according to clinical
symptoms)

Table 14b: For localized embryonal rhabdomyosarcoma >5cm and localized alveolar rhabdomyosarcoma:

Investigations at primary

but 6 month intervals

Ultrasound abdomen/pelvis
(at least every 6 months)

> 5" year

MRI/CT with contrast

(frequency at the discretion of
the responsible physician)

(frequency at the discretion of
the responsible physician)

Date tumour site Staging Additional investigations
ul q Chest-X-Ray or CT Thorax
) .ttrasou'n | vmoh (intervals risk adapted, Liver and kidney-function
1% year (tumour site, regional lymp at least every 6 months) (glomerular und tubular)
f¥ nodes, abdomen, pelvis) Ultrasound abdomen/pelvis
arter MRI/CT with contrast ,
treatment (every 4 months: (at least every 6 months) Echocardiogram/24h-ECG
alternating, if applicable)
Hormone status
See above, (growth und puberty)
2™ year See above, Chest-X-Ray every 6 months
y

Functional impairment
(continence, visual and
hearing faculty;

3 _ 5 year See abovg, See above, musculoskeletal system)
but 6-12 month intervals yearly
Ultrasound (see above) See above Additional investigations

(according to clinical
symptoms)
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6.8 LATE EFFECTS RELATED FOLLOW UP

The following regular examinations are recommended for patients to evaluate late effects. Pain in the
primary site 5-10 years after therapy warrants investigation for the development of secondary bone
tumours. This is applicable to all radiation treated sites. The risk of development of a second
malignant neoplasm (e.g. leukemia, lymphoma or solid tumours) should be considered.

Post therapy all patients should be tracked for possible tumour relapse and to monitor treatment side
effects (Table 13, Tables 14 and Table 15). By improving the multimodal therapies for malignant
diseases in children and adolescents carried out in multicentre trials, the overall 5-year survival rate
increased up to 75%. In the evaluation of an antineoplastic therapy, not only survival should be taken
into account but also the state of health after cessation of therapy. A significant group of survivors has
to deal with severe impairments decreasing their quality of life*.

Up to now, most published data on late effects resulted from retrospective investigations (limitation:
selected patient groups) or investigations performed in a single centre (limitation: small sample sizes).
Large prospective investigations in a well established nationwide network of therapy trials and a
follow-up system for the detection of major late sequelae are rare. In 1988, the Society of Paediatric
Oncology and Haematology (GPOH) established a late effects working group consisting of oncologists
as well as experts in organ toxicities, initially performing retrospective studies of major late sequelae.
In 1998, the prospective and multicentre Late Effects Surveillance System (LESS) was started to
investigate the late effects of patients suffering from Ewing’s sarcoma, osteosarcoma or soft tissue
sarcoma in Germany, Austria and Switzerland. The main aims are the analyses of incidence, risk
factors and prognosis of late effects. Patients registered in CWS SoTiSaR will be included in these
projects. A comparable group for the evaluation of radiation-associated late effects (RiSK-Study) was
founded under the auspices of the GPOH as well as a research group investigating the Quality of Life
(QoL Study; please refer to chapter 1.8 or to kinderkrebsinfo.de for further details).

LESS, RiSK and QoL closely cooperate with the CWS Study Group Centre by means of regular
transfers of basic patient data. LESS has also developed recommendations for the surveillance of late
effects. The data forms should be filled out about 4 weeks after cessation of therapy and in yearly
intervals afterwards. In case of a late effect an enhanced data form should be filled out.

Table 15: Recommended examinations by the Late Effects studies

General examinations

At 6 months and 1 year intervals. Any child showing a growth deceleration of
Height and weight 20-25 percentile units on standard growth charts from the pretreatment height,
should be evaluated for thyroid and pituitary function.

Blood pressure Measurements annually.

Annually for girls and boys til maturity. If there is delayed appearance of

. secondary sexual maturation, the patient warrants evaluation of gonadal
Tanner staging

boys (FSH, LH and testosterone).

hormone values, i.e., at 12-14 years of life for girls (FSH, LH and estradiol) and

Testicular size if possible. The vast majority of patients on this study will receive alkylating
agents and may accrue damage to the germinal epithelium of the testis.

Annual measurements in boys using volume measured by Prader orchidometer

Onset of menstruation in girls and regularity of periods. Because of local

Menstruation radiotherapy or alkylating agents therapy, ovarian failure may occur in some
patients.

School performance, History should include school performance and behavioral disturbances so that

behavioral pattern early intervention is possible.
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The following specific primary tumour sites may require special monitoring and late effects

examinations.

Table 16: Recommended examinations by the Late Effects studies — by specific primary site

Examinations in specific primary site

HEAD/NECK

Growth measurements

Annually, plotted on standard growth curves.

Eyes Annual ophtalmologic examination if eye was in radiotherapy field.
Annual dental examination if maxillary/mandibular sites were in radiotherapy
Teeth field
Ears Annual auditory examination if the ears were in the irradiated field.
Bone X-Rays of the primary site every 1-2 years til maturity if radiotherapy was
Bones given to the primary site. Include opposing normal side for comparison of
degree of bone hypoplasia.
Thyreoid Thyroid function (TSH, T3, T4) every 2 years in case of irradiation on the neck.
TRUNK
Lun Special notation on exercise intolerance or shortness of breath, if radiotherapy
9 was given to primary tumours of the chest or to pulmonary metastases.
Cardiac toxicity examinations, if part of heart was in radiotherapy field as well as
Heart " o o
additionally application of Doxorubicine.
Bone X-Rays of the bone in the primary site with the opposite normal side for

evaluation of bone hypoplasia every 2 years.

Abdomen / pelvis

Monitoring of problems following abdominal/pelvic irradiation, e.g. bowel
obstruction, chronic diarrhea, inadequate absorption, rectal stenosis, and
sphincter problems.

Kidney

Annual measurements of kidney function in patients receiving paraaortic node
irradiation or other abdominal irradiation including the kidney/urogenital area.

Femur / hip joints

Monitoring of limp or pain as symptoms for slipped capital femoral epiphyses,
which may occur several years after therapy.

GENITO/URINARY

Bladder

Regularly tested kidney function in children without a bladder and with various
types of urinary diversion,

imaging studies every 1-2 years for hydronephrosis, evidence of pyelonephritis
and renal function,

kinking of ileal loops, stenosis or reflux of the ureters detected by contrast
studies,

bladder volume and function tests (cysto-urethrograms or other imaging
studies), if radiotherapy was given to the bladder.

Genital organs

Girls with uterine or vaginal tumours should be followed for sexual maturation
and ovarian failure (see above). Vaginal examination under anesthesia until 5
years follow-up and after depending on the treatment received.

Boys treated for bladder, prostate or paratesticular primaries should be followed
(see above). History in teenage boys should include questions of normal
ejaculatory function, particulary in patients with bladder/prostate or
paratesticular primaries. Semen analysis as described above.

EXTREMITIES

Growth measurements

Annual bilateral limb length measurements, if radiotherapy was given.

Bones

X-rays of primary sites for bone growth abnormalities if indicated in comparison
with normal site.

Function

History should address limp, evidence of pain and other dysfunction of the
involved extremity.
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7 TREATMENT PLAN FOR RHABDOMYOSARCOMA (RMS)

7.1 GENERAL REMARKS

The following pathway (Table 17) may help in classifying the RMS tumour in the correct risk group. For
further information please consider chapter 1.

Table 17: Pathway for stratification of rhabdomyosarcoma

M-status| N- Pathology IRS Site Size and Age Sub- | pisk Group
status group group
<5cmand
<10 yrs. A Low
I Any
>5cmor B
=10 yrs.
RME ORB, UG-non
NO BP, HN-non Any C Standard
PM,
MO I, 1l <5cm and D
EXT, UG-BP, <10yrs
HN‘PM, OTH > 5 cm or
=10 yrs. E Hiah
N1 RME I, i Any F ‘9
NO RMA Any G
N1 RMA Any H Very High
Metastatic
M1 disease
(chapter 10)

RME = embryonal rhabdomyosarcoma, RMA = alveolar rhabdomyosarcoma, ORB = Orbit, UG-
non BP = genito-urinary non-bladder or prostate tumour, HN-non PM = non-parameningeal
head and neck tumour, HN-PM = parameningeal, UG-BP = genito-urinary bladder or prostate

tumour, EXT = extremities, OTH = other sites.

For RMS nos (not otherwise specified = subtype cannot be determined): NOS indicates that a
diagnosis of RMS can be made but no further subtyping is possible (also on central review). A local
decision has to be made with regard to patient management taking into consideration clinical
informations. The risk group will be decided according to favourable or unfavourable characteristics:
patients’ age, tumour size and site, and nodal involvement.
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7.2 RMS LOW RISK GROUP

All patients with the following characteristics:
Localised non alveolar RMS,

microscopically completely resected (IRS group I),
at any site,

and

nodes negative,

and

tumour size £5cm,

and

patient’s age < 10 years (favourable size and age).

Risk Sub- IRS group . Node .
Group group Ptz (Post surgical stage) Site Stage Size & Age
|
) ) Favourable
Low A Favourable (microscopically Any NO (size < 5 cm and
(non-alveolar RMS) completely resected <10yrs.)
tumour) age yrs.

Please note: The RMS group of patients with low risk must be selected with great accuracy as they
receive limited chemotherapy. It is therefore necessary to be very careful about the adequacy of
resection margins and to ensure, that the case is discussed in detail with the surgeon and pathologist
before agreeing on allocation to Low Risk Group treatment.

Local treatment:

No further local treatment procedures are needed after the initial complete resection. If a primary re-
excision is performed at least 4 weeks after histological diagnosis, the patient will be classified in the
Low Risk Group and treated accordingly only if the resected specimen confirms clear margins,
whether or not there is residual tumour in the specimen. Primary re-excision is justified if this can be
done without important functional or cosmetic sequelae and if there is a realistic prospect of achieving
complete microscopic resection. If there is any doubt whatsoever about the completeness of resection,
the patient should be allocated and treated in the Standard Risk Group.

Chemotherapy:

After initial surgery (complete RO resection with microscopically free margins, IRS Group 1) the
treatment consists of 4 courses of Vincristine and Actinomycin-D (VA) separated by a 3 weeks rest
period. Vincristine will be administered on day 1, 8, 15 and 22 of each course, Actinomycin-D on day 1
and 22. The total duration of chemotherapy is 22 weeks.

Tumour reassessment:

A full clinical and radiological reassessment is recommended at the end of chemotherapy (week 23).

Please note:

Patients with paratesticular disease, in whom the initial surgical approach was performed transscrotal,
should receive a hemiscrotectomy. Otherwise they will be upstaged to Standard Risk — Subgroup B
(see surgical recommendations chapter 18 and 20.6.
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Table 18: Treatment plan for RMS Low Risk Group

E VVYVYV V V. V V V V. V V vV V V V
8 A A A A A A A A
-]
(7p]
Weeks 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Course 1 2 3 4
Date
Radiolog.
evaluation A A
BMA °

A Tumour reassessment by radiological evaluation.
e BMA = Bone marrow aspiration.

Course VA

Vincristine (VCR): 1.5 mg/m? Vincristine is given as a single i.v. bolus injection (maximum single dose
2 mg) on day 1, 8, 15 and 22 of each course VA (weekly intervals).

Actinomycin-D (AMD): 1.5 mg/m2 Actinomycin-D is given as a single i.v. bolus injection (maximum
single dose 2 mg) on day 1 and 22 of each course VA (week 1 and 4).

Table 19: Therapy course “VA”

Day | Vincristine Actinomycin-D Date
1 1.5 mg/m? i.v. bolus 1.5 mg/m? i.v. bolus
8 1.5 mg/m? i.v. bolus

15 1.5 mg/m? i.v. bolus

22 1.5 mg/m? i.v. bolus 1.5 mg/m? i.v. bolus

Sum |6 mg/m® 3 mg/m?
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7.3 RMS STANDARD RISK GROUP

Patients included in the subgroups B, C and D are part of the RMS Standard Risk Group. Treatment
varies in the different subgroups. Urgent pathology review is required in any patient in whom a
diagnosis of embryonal RMS was made by the local pathologist for eligibility to Standard Risk Group
treatment.

. Sub- . Node .
Risk Group Pathology IRS group Site Size & Age
group (Post surgical stage) Stage
Favourable | Unfavourable
B (non alveolar (microscopically Any NO (size > 5 cm and / or
RMS) completely resected) age 210 yrs.)
Favourable i, 1 Favourable
Standard Cc (non alveolar (microscopic or (ORB, UG-non BP, NO Any
RMS) macroscopic residuals) HN-non PM)
Favourable I, Unfavourable Favourable
D (non alveolar (microscopic or (HN-PM, UG-BP, NO (size <5 cm and
RMS) macroscopic residuals) EXT, OTH) age <10 yrs.)

RMS = rhabdomyosarcoma, ORB = Orbit, UG-non BP = genito-urinary non-bladder or prostate tumour,
HN-non PM = non-parameningeal head and neck tumour, HN-PM = Head/Neck-parameningeal, UG-BP =
genito-urinary bladder or prostate tumour, EXT = extremities, OTH = other sites.

Local treatment:

Please refer to chapter 18, 19 and 20 for detailed recommendations. Only subgroup C and D do need
further local therapy.

Surgery: Particular care must be taken to ascertain completeness of resection (RO) initially. Surgical
options have to be carefully reconsidered in case of IRS Group Ill tumours after tumour response
evaluation in week 9. Please consider special recommendations for specific anatomical sites, such as
parameningeal or orbit tumours.

At the end of treatment surgery may be appropriate in order to assess or to achieve local control after
chemotherapy + radiotherapy. At this timepoint mutilating surgery (“salvage surgery”) has to be
considered in certain cases.

Radiotherapy: The majority of patients in the Standard Risk Group will be irradiated. Different doses
will be delivered according to chemotherapy response and delayed surgery results (see chapter 19).
Radiotherapy should be performed concomitantly with the 5™ course (week 13). Recommendations for
patients less than 3 years of age are given in chapter 19.6. Adjustments to the chemotherapy
schedule are necessary during radiotherapy in particular concerning the administration of Actinomycin-
D.

Chemotherapy:

All patients will receive 9 courses chemotherapy. Depending on subgroup either 9 courses I*VA or a
combination of I°VA and VA 2.

-78 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009

ONLY FOR INTERNAL USE
Course I’'VA

Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hours i.v. infusion daily on days 1 and 2 of
each course I°VA. Parallel application of Mesna 3.000 mg/mz/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dose should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?d 3 hours before until 24-48 hours after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m2 Vincristine is given as a single i.v. bolus injection on day 1 of each
course VA (maximum single dose 2 mg). Course 1 and 2: Intensification with additional application of
1.5 mg/m2 VCR on day 8 and 15 of course 1 and 2.

Actinomycin-D (AMD): 1.5 mg/m? Actinomycin-D is given as a single i.v. bolus injection on day 1 of
each course I°VA (maximum single dose 2 mg).

Table 20: Therapy course “IPVA”

Day |Ilfosfamide Vincristine Actinomycin-D Mesna Date
1 3000 mg/m? 1.5 mg/m” i.v. bolus 1.5 mg/m? i.v. bolus | 3000 mg/m?
2 3000 mg/m? 3000 mg/m”
3 3000 mg/m?

1.5 mg/m? iv. bolus

8
Only 1% and 2™ course!

1.5 mg/m® iv. bolus

15
Only 1% and 2™ course!

4.5 mg/m2 (course 1 & 2)

Sum | 6000 mg/m? 1.5 mg/m?

1.5 mg/m2 (course 3 & 4)

Course VA 2

Vincristine (VCR): 1.5 mg/m2 Vincristine is given as a single i.v. bolus injection (maximum single dose
2 mg) on day 1 of each course VA 2.

Actinomycin-D (AMD): 1.5 mg/m?® Actinomycin-D is given as a single i.v. bolus injection (maximum
single dose 2 mg) on day 1 of each course VA 2. Please consider to omit AMD in case of simultanous
radiotherapy.

Table 21: Therapy course “VA 2”

Day |Vincristine Actinomycin-D Date
1 1.5 mg/m? i.v. bolus 1.5 mg/m? i.v. bolus
Sum | 1.5 mg/m? 1.5 mg/m?
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7.3.1 RMS Standard Risk Group — subgroup B

All patients with the following characteristics:

Localised non alveolar RMS,

microscopically completely resected (IRS Group I),
at any site,

and

nodes negative,

and

tumour size > 5 cm,

and/or

patient’s age 2 10 years (unfavourable size and age).

Please note:

Patients with paratesticular RMS, in whom the initial surgical approach was carried out transscrotal,
should be treated in this group if primary re-excision with hemiscrotectomy has not been performed,
even if they have favourable characteristics (refer to chapter 20.6).

These patients are in complete remission after initial surgery (IRS Group 1) therefore they will not
receive further local treatment (no radiotherapy or second look surgery).

The treatment comprises 4 courses of I*VA with Ifosfamide, Vincristine and Actinomycin-D followed by
5 courses of VA 2 (Vincristine and Actinomycin-D alone). The interval between the courses is 3 weeks
and total duration of chemotherapy is 25 weeks.

Table 22: Treatment plan for RMS Standard Risk Group - subgroup B

> 1* 1° 1° I°

% V V V V V V \Y V \Y V \Y V \Y

n:): A A A A A A A A A

7%

Weeks 17 2 3 4 5 6 7 9 10 13 16 17- 19 22 25 26-
18

Course 1 2 3 4 5 6 7 8 9

Date

Radiolog.

evaluation A A A A

BMA )

A Tumour reassessment by radiological evaluation.
e BMA = Bone marrow aspiration.
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7.3.2 RMS Standard Risk - subgroup C

All patients with the following characteristics:

Localized non alveolar RMS,

microscopic or macroscopic residuals (IRS Group Il or ll),

localised in orbit, head and neck non-parameningeal or genito-urinary non-bladder/prostate
(favourable site),

and

nodes negative,

and any tumour size or patients’ age.

Depending on response patients will receive 9 courses IPVA (subgroup C1) or 5 courses I?VA followed
by 4 courses of VA 2 (subgroup C2). The interval between the courses is 3 weeks and duration of
therapy is 25 weeks.

Table 23: Treatment plan for RMS Standard Risk Group — subgroup C

NG Pl ]|P
|_
C1 V \ \ \% \ E
= | LA LA Allalla §
> % Only patients with favourable size and %
% I2 I2 |2 | 2 :Z age and secondary RO-resection: 2
o Re- W | No Radiotherapy 3
o VVV|VVV]|V]||sponse||V = T
%) S o, . - > =
A A Al 233% ||A é | §
| V \ \Y \% \Y <_:'
C2 A* A* A A A 8
Any other patient: -
Radiotherapy
SD | 2" line treatment
PD
Weeks 1723 456 7 9 10 11-12 13 16 17- 19 22 25 26
18
Course 1 2 3 4 5 6 7 8 9
Date Response
Evaluation |
Radiolog.
eval- A A A
uation
BMA [ )

*Actinomycin-D may be given 2-3 weeks prior to radiotherapy, but should be omitted during
radiotherapy (week 16). Be careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.

o BMA = Bone marrow aspiration.
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After the initial 3 courses of chemotherapy (week 9) a full clinical and radiological assessment of
tumour response should be carried out. At this time local control modality must be decided and
planned:

Only patients with favourable tumour size < 5 cm and favourable age (< 10 years) at diagnosis,
in whom a reliable secondary RO-resection (microscopically complete resection with tumour
free margins) was carried out after initial 3-4 chemotherapy courses will receive a total of 9 courses of
I*VA without radiotherapy (C1).

Every other patient will receive radiotherapy, either preoperative or postoperative according to
individual conditions described in detail in chapter 19.2. 5 courses of I?VA are followed by 4 courses
VA 2 alone (C2).

In patients with stable (tumour volume reduction < 1/3) or progressive disease 2" line treatment has to
be considered — the study centre provides a consultation service for study patients.

Please note: Radical surgery may be difficult in this subgroup without mutilation due to the anatomical
sites. Espacially in orbital RMS a delayed surgery is discouraged.In these cases radiotherapy should
be the preferred local treatment. However, mutilating surgery may be appropriate under certain
circumstances. Particular care must be taken to ascertain completeness of resection since the
decision concerning the administration of radiotherapy mainly relies on the histological assessment of
the tumour margins.

7.3.3 RMS Standard Risk - subgroup D

All patients with the following characteristics:

Localised non alveolar RMS,

microscopic or macroscopic residuals (IRS Group II or lil),

tumours localised parameningeal, in extremities, genito-urinary bladder/prostate or “other
sites” (unfavourable site),

and

nodes negative,

and

tumour size £ 5 cm,

and patients age < 10 years (favourable size and age).

The treatment comprises 9 courses of Ifosfamide, Vincristine and Actinomycin (I2VA). Interval between
the courses is 3 weeks and total duration of chemotherapy is 25 weeks. Local treatment (radiotherapy
+ surgery) will be carried out at week 13 (at least after 4™ course).

Patients with stable (tumour volume reduction < 1/3) or progressive disease will be eligible for 2" line
treatment — see chapter 12. The CWS Study Centre provides a consultation service for patients
registered in CWS-SoTiSaR.
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Table 24: Treatment plan for RMS Standard Risk Group — subgroup D
(same scheme as RMS High Risk Group)

Version 1.5. from 01.07.2009

2 2 2 Re- 2 % 2 2 2 2 2
E VVV||VVV|YV]|| sponse \ E \Y V \% \% \ E
W A A All>233% | |A| | & | [A]|A Al|A]||A i
4 o o
8 | &
g %)
%)
= 5
SD | 5 |ine treatment o
PD Z |
Weeks 1723 456 7 9 10 11-12 13 16 17- 19 22 25 26| O
18 § |
Course 1 2 3 4 5 6 7 8 9 o]
Date Response
evaluation
Radiolog.
eval- A A A A
uation
BMA [}

*Actinomycin-D or Adriamycin may be given 2-3 weeks prior to radiotherapy, but should be omitted
during radiotherapy (week 16). Be careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.
e BMA = Bone marrow aspiration.

7.4 RMS HIGH RISK GROUP

Please consider:

Patients with pathologically proven diagnosis of RMS allocated to the High Risk Group and their
parents/guardians may decide to participate in the multinational randomised trial CWS-2007-HR.
Information can be obtained from the CWS Study Centre or the CWS homepage, see chapter 1.8.

The High Risk Group includes patients with different characteristics. However treatment will be the

same for the different subgroups (Standard Risk subgroup D, High Risk subgroup E, F, G).

Risk Sub- IRS group . Node .
Group |group L (Post surgical stage) Site Stage Size & Age
E Favourable . i, 1 ' Unfavourable NO Unfavourable
Iveolar RMS) (microscopic or (HN-PM, EXT, UG-BP, (size >5cmand / or
(non a macroscopic residuals) OTH) age =210 yrs.)
High Favourable
F (non alveolar RMS) I, Any N1 Any
Unfavourable
G (alveolar RMS) 1,11, 1t Any NoO Any

RMS = rhabdoymosarcoma, HN-PM = parameningeal, EXT = extremities, UG-BP = genito-urinary bladder
or prostate tumour, OTH = other sites
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Local treatment:
Please refer to chapter 18, 19 and 20 for detailed recommendations.

Surgery: Debulking surgery is not recommended. Surgery should be conservative avoiding mutilating
surgery or surgical measures with functional impairment. Particular care must be taken to ascertain
completeness of resection (R0). Radical lymph node dissections are not routinely indicated (please
refer to paragraph 18.3.4, 18.7, and 18.8 and 19.2.5 for further instructions). At the end of treatment
surgery may be appropriate in order to assess or to achieve local control after chemotherapy +
radiotherapy, when radiologically residual masses are demonstrated or in cases of doubt. At this
timepoint mutilating surgery (“salvage surgery”) has to be considered in some cases.

Radiotherapy: All Patients should be irradiated. Different doses will be delivered according to
chemotherapy response and delayed surgery results. For irradiation of involved lymph nodes please
refer to 19.2.5. Radiotherapy should be performed concomitantly with the 5" course (week 13).
Recommendations for patients less than 3 years of age are given in chapter 19.6.

Chemotherapy:

The treatment comprises 9 courses VA with Ifosfamide, Vincristine and Actinomycin-D. Interval
between the courses is 3 weeks and total duration of therapy 25 weeks. After the initial 3 courses of
chemotherapy (week 9) further therapy should be decided:

Patients with stable (tumour volume reduction < 1/3) or progressive disease will be eligible for 2" line
treatment — see chapter 12 -the CWS Study Centre provides a consultation service for study patients.

After tumour response evaluation one more chemotherapy course will be administered. In the
meantime appropriate local control modality will be planned and implemented in week 13 at least after
the 4™ course. Please consider special recommendations for specific anatomical sites, such as
parameningeal or orbit tumours (chapter 1).

Table 25: Treatment plan for RMS High Risk Group — subgroup E, F and G
(same scheme as RMS Standard Risk Group)

'_
z
2 2 2 Re- 2 ,_,EJ 2 2 2 2 2
E V.V V||V V V||V ||sponse| |V |l % \Y% \ \ \% \ =
A A A All233% | A 2 | |A] A AllA] A i
i - o
-] < ﬂ
N O )
¢ 4
-
SD | 2™ line treatment Q
'_
PD g
Weeks 1723 456 7 9 10 11-12 13 16 17- 19 22 25 26| ©
18 §
Course 1 2 3 4 5 6 7 8 9 9
Date Response
Evaluation
Radiolog
eval- A A A A
uation
BMA °

*Actinomycin-D may be given 2-3 weeks prior to radiotherapy, but should be omitted during
radiotherapy (week 16). Be careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.

e BMA = Bone marrow aspiration .
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Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each course I°VA. Parallel application of Mesna 3.000 mg/mz/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m2 Vincristine is given as a single i.v. bolus injection on day 1 of each
course (maximum single dose 2 mg). Course 1 and 2: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 2 & 3and 5 & 6.

Actinomycin-D (AMD):1.5 mg/m? Actinomycin-D is given as a single i.v. bolus injection on day 1 of
each course I°VA (maximum single dose 2 mg).

Table 26: Therapy course “IPVA”

Day Ifosfamide Vincristine Actinomycin-D Mesna Date

1 3000 mg/m? i.v. 1.5 mg/m? i.v. bolus 1.5 mg/m? i.v. bolus | 3000 mg/m?

2 | 3000 mg/m?i.v. 3000 mg/m?

3000 mg/m?

8 1.5 mg/m? i.v. bolus
Only 1* and 2" course!

1.5 mg/m? i.v. bolus

15 Only 1% and 2™ course!

4.5 mg/m? (course 1 & 2)

2
Sum | 6000 mg/m 1.5 mg/m” (course 3 & 4)

1.5 mg/m2

7.5 RMS VERY HIGH RISK GROUP

Please consider:

Patients with pathologically proven diagnosis of RMA allocated to the Very High Risk Group and their
parents/guardians may decide to participate in the multinational randomised trial CWS-2007-HR.
Information can be obtained from the CWS Study Centre or the CWS homepage, see chapter 1.8.

All patients with the following characteristics:

Localised alveolar RMS,

and

regional nodes positive (radiologically and/or histologically),

independent of any other variable such as primary tumour site, tumour size or patients’ age.

. Sub- IRS group . Node Size &
Risk Group group Pathology (Post surgical stage) Site Stage Age
. Unfavourable I, m pN1 or
Very High H (alveolar RMS) Any N1pNX Any
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Local treatment:

Surgery: Debulking surgery is not recommended. Surgery should be conservative avoiding mutilating
surgery or surgical measures with functional impairment. Radical lymph node dissections are not
routinely indicated (see paragraph 18.3.4, 18.7, 18.8 and 19.2.5 for further details). At the end of
treatment surgery may be appropriate in order to assess or to achieve local control after
chemotherapy + radiotherapy. At this timepoint mutilating surgery (“salvage surgery”) has to be
considered in certain cases.

Radiotherapy: All patients in this risk group must be irradiated. Different doses will be delivered
according to chemotherapy response and delayed surgery results. For irradiation of involved lymph
nodes please refer to paragraph 19.2.5. Radiotherapy should be performed concomitantly with the 50
course (week 13). Recommendations for patients less than 3 years of age are given in 19.6.
Adjustments to the chemotherapy regimen during radiotherapy are necessary in particular concerning
the administration of Actinomycin-D or Adriamycin (see paragraph 19.5.1).

Chemotherapy:

The treatment consists of Ifosfamide, Vincristine, Adriamycin (I2VAd), Ifosfamide, Vincristine and
Actinomycin-D (I?VA) and I°VAd again for 6 courses, followed by 3 courses of 12VA alone (VAIA Ill).
Interval between the courses is 3 weeks and duration of chemotherapy is 25 weeks. After the initial 3
courses of chemotherapy (week 9) further therapy should be decided:

Patients with stable (tumour volume reduction < 1/3) or progressive disease will be eligible for 2" line
treatment (see chapter 12) the CWS Study Centre provides a consultation service for study patients.

After tumour response evaluation one more chemotherapy course will be administered. In the
meantime appropriate local control modality will be planned and implemented in week 13 at least after
the 4™ course. Please consider special recommendations for specific anatomical sites, such as
parameningeal or orbit tumours (chapter 1).

Table 27: Treatment plan for RMS Very High Risk Group - subgroup H (VAIA lll)

|_
|2 |2 |2 Re' |2 E |2 |2 |2 |2 |2
E V VV|IVVV]||V sponse \ é V V V \ V %
L Ad A Ad| | >33% | |Ad] | W | [A] |Ad Al|A]|A =
1 - n
2 z Radiotherapy ugJ
1) <
(@] _
— (@]
x
SD 2" line treatment z
PD ©
Weeks 1 23 456 7 9 10 11-12 13 16 17- 19 22 25 26| &
18 9
Course 1 2 3 4 5 6 7 8 9
Date Response
evaluation
Radiolog.
evaluation A A A A
BMA °

*Actinomycin-D or Adriamycin may be given 2-3 weeks prior to radiotherapy, but should be omitted
during radiotherapy (week 16). Be careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.

e BMA = Bone marrow aspiration .
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Course I’VAd

Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each course [VAd. Parallel application of Mesna 3.000 mg/m2/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?d 3 hours before until 24-48 h after application.

Vincristine (VCR): 1.5 mg/m2 Vincristine is given as a single i.v. bolus injection on day 1 of each
course I°VAd (maximum single dose 2 mg). Course 1: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 2 & 3.

Adriamycin (ADR): 40 mg/m2 Adriamycin in two single i.v. infusions (2 x 20mg/ m?/d in 3 hour
infusions at 8-12 hours intervals) on day 1 & 2 of each course I°VAd.
Table 28: Therapy course “’VAd”

Day Ifosfamide Vincristine Adriamycin Mesna Date
1 3000 mg/m? 1.5 mg/m? i.v. bolus 2 x 20 mg/m? 3000 mg/m?
2 3000 mg/m? 2 x 20 mg/m? 3000 mg/m?
3 3000 mg/m?
8 1.5 mg/m” i.v. bolus
Only 1% course!
15 1.5 mg/m? i.v. bolus
Only 1% course!
Sum | 6000 mg/m? 4.5 mg/m” (1" course) 80 mg/m?
1.5 mg/m2 (course 3, 4 and 6)

Course I’'VA

Ifosfamide (IFO): 3.000 mg/m? Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each course I°VA. Parallel application of Mesna 3.000 mg/m2/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 mli/m%d 3 hours before until 24-48 h after application.

Vincristine (VCR): 1.5 mg/m? Vincristine is given as a single i.v. bolus injection on day 1 of each
course I°VA (maximum single dose 2 mg). Course 2: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 5 & 6.

Actinomycin-D (AMD): 1.5 mg/m2 Actinomycin-D is given as a single i.v. bolus injection on day 1 of
each course I°VA (maximum single dose 2 mg).
Table 29: Therapy course “VA"

Day Ifosfamide Vincristine Actinomycin-D Mesna Date
1 3000 mg/m” 1.5 mg/m” i.v. bolus 1.5 mg/m”i.v. bolus | 3000 mg/m?
2 3000 mg/m” 3000 mg/m?
3 3000 mg/m?
g 1.5 mg/m? i.v. bolus

Only 2" course!
15 1.5 mg/m? i.v. bolus
Only 2™ course!
) 4.5 mg/m2 (2™ course) )
Sum 6000 mg/m 5 1.5 mg/m
1.5 mg/m” (course 5, 7, 8, 9)
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8 OTHER "RMS-LIKE”-TUMOURS (SySa,EES/pPNET,UDS)

8.1 GENERAL RECOMMENDATIONS

Synovial sarcoma (SySa), extraosseus Ewing’s Sarcoma (EES), extraosseous peripheral primitive
neuroectodermal tumour (pPNET) and undifferentiated sarcoma used to belong to the so called "RMS-
like”-group of soft tissue sarcoma according to the CWS definition. Chemotherapy, surgery, and
radiotherapy for patients with localised disease follow the recommendations derived from the CWS
experience gained in more than 25 years treatment of thes STS. Treatment of patients with SySa,
EES/pPNET or UDS with distant metastasis (stage V) is described in chapter 10.

8.2 TREATMENT
Local treatment:

Local treatment decisions will follow general recommendations for localised tumours. Please refer to
chapter 18, 19 and 20 for detailed recommendations according to different anatomical sites. Local
treatment (radiotherapy + surgery) should be carried out after first reassessment (week 13, at least
after 4™ course).

Surgery: Debulking surgery is not recommended. Primary or secondary surgery should, as a rule, be
conservative. Mutilating surgery or surgical measures with functional impairment should be avoided,
but mutilating measures may be appropriate under certain circumstances. Particular care must be
taken to ascertain completeness of resection (R0). Radical lymph node dissections are not routinely
indicated - for further details see paragraph 18.3.4, 18.7, 18.8 and 19.2.5. At the end of treatment
surgery may be appropriate in order to assess or to achieve local control after chemotherapy +
radiotherapy.

Radiotherapy: Radiotherapy can only be avoided in patients with primary RO resection. Patients in IRS
group Il and Il (R1 or R2 resection) must be irradiated (see 19.2.2). Doses and target volumes and
irradiation of involved lymph nodes are described in the chapter on radiotherapy (19.2.5).
Radiotherapy should be performed concomitantly with the 5™ course (week 13). Recommendations for
patients less than 3 years of age are given in paragraph 19.6. Adjustments to the chemotherapy
regimen during radiotherapy might be necessary in particular concerning the administration of
Actinomycin-D or Adriamycin (see 19.5).

Chemotherapy:

The treatment consists of alternating courses of Ifosfamide, Vincristine, Adriamycin (I°VAd),
Ifosfamide, Vincristine and Actinomycin-D (I°VA) and I?VAd again for 6 courses, followed by 3 courses
of I?VA alone (treatment scheme VAIA 1l corresponding with the RMS Very High Risk Group
treatment). The interval between the courses is 3 weeks and the duration of chemotherapy is 25
weeks.
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Please note:
Patients with Synovial Sarcoma IRS group | and I, not T2b,
will only receive 6 VAIA courses (2 cycles)

Table 30: Treatment plan for SySa, EES/pPNET and UDS

LOCAL CONTROL ASSESSMENT
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*Actinomycin-D or Adriamycin may be given 2-3 weeks prior to radiotherapy, but should be omitted
during radiotherapy (week 16). Be careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.

e BMA = Bone marrow aspiration .

# Therapy end for patients with SySa IRS group | and Il, not T2b.

Course I’VAd

Ifosfamide (IFO): 3.000 mg/m? Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each I°VAd course. Parallel application of Mesna 3.000 mg/m2/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m%d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m? Vincristine is given as a single i.v. bolus injection on day 1 of each
course 1°VAd (maximum single dose 2 mg). Course 1: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 2 & 3.

Adriamycin (ADR): 40 mg/m?® Adriamycin in two single i.v. infusions (2 x 20 mg/m?/d in 3 hour infusion
at 8-12 h interval) on day 1 & 2 of each course I°VAd.
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Table 31: Therapy course “’VAd”

Version 1.5. from 01.07.2009

Day Ifosfamide Vincristine Adriamycin Mesna Date
1 3000 mg/m? i.v. 1.5 mg/m? i.v. bolus 2 x 20 mg/m? 3000 mg/m?
2 | 3000 mg/m?i.v. 2 x 20 mg/m? 3000 mg/m?
3 3000 mg/m?
8 1.5 mg/m? i.v. bolus

Only 1% course!
15 1.5 mg/m? i.v. bolus
Only 1% course!
2 st
Sum | 6000 mg/m? 4.5 mg/m” (17 course) 80 mg/m?
1.5 mg/m® (course 3, 4 and 6)
Course I*VA

Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each 12VA course. Parallel application of Mesna 3.000 mg/mz/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?/d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m? Vincristine is given as a single i.v. bolus injection on day 1 of each
course I°VA (maximum single dose 2 mg). Course 2: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 5 & 6.

Actinomycin-D (AMD): 1.5 mg/m?® Actinomycin-D is given as a single i.v. bolus injection on day 1 of
each course I°VA (maximum single dose 2 mg).

Table 32: Therapy course “lPVA"

Day Ifosfamide Vincristine Actinomycin-D Mesna Date
1 | 3000 mg/m?i.v. 1.5 mg/m? i.v. bolus 1.5 mg/m? i.v. bolus | 3000 mg/m?
2 | 3000 mg/m?i.v. 3000 mg/m?
3 3000 mg/m?
8 1.5 mg/m? i.v. bolus
Only 2™ course!
15 1.5 mg/m® i.v. bolus
Only 2™ course!
sum | 6000 mgme | 4 mem @ oouse 1.5 mg/m’

1.5 mg/m2 (course 5, 7, 8, 9)
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8.3 TUMOUR REASSESSMENT AND THERAPY DECISION

After the initial 3 courses of chemotherapy (week 9) a full clinical and radiological assessment of the
tumour response will be evaluated. At this time further therapy should be decided and planned (see
chapter 1.9.1)

Patients with stable disease (SD, tumour volume reduction < 1/3) or progressive disease (PD) may be
eligible for 2" line treatment (see chapter 11.2). A consultation service for patients registered in CWS-
SoTiSaR is available at the CWS centre (see chapter 1.2.1).

A 2" assessment of tumour response will be undertaken after 6-7 courses of chemotherapy (week
18). After 9 courses of chemotherapy (end of standard treatment) a 3" assessment should be carried
out.
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9 “NON-RMS-LIKE” TUMOURS (NRSTS)

9.1 BACKGROUND

The so called "Non-RMS-like” tumours display a heterogenous group of rare soft tissue tumours in
children and adolescents with different histotypes and biological behaviour. Some of these STS are
more common in adults. Consequently the rarity of each single histotype prevents the performance of
clinical trials on a single tumour type. In the past the different non-rhabdomyosarcoma-like soft tissue
tumours (NRSTS) have therefore been treated and studied as one group.

With the aim of improving not only the quality of treatment but also the prognosis in children with
NRSTS in Europe and to gain understanding in the biology of the different histotypes, the CWS group
(in cooperation with the AIEOP STSC) introduced a risk adapted therapy recommendation for patients
with NRSTS in the CWS-96 and the CWS-2002-P studies. To understand more about the different
histotypes, CWS and AIEOP STSC cooperated in performing selective retrospective analysis for any
single histotype in the past ***°. Overall, these retrospective studies showed:

= Better results when compared with adult counterparts.

» Tumour size and surgery (postsurgical stage = IRS grouping) are the most significant prognostic
factors.

= In terms of treatment: Next to the unquestionable role of surgery and the effectiveness of
radiotherapy in improving local control in patients with microscopical residual disease, the
analyses suggest some unexpected responses to chemotherapy in several histotypes® ™.

Reference pathology is essential for risk stratification of NRSTS and the evaluation of prognosis. The
grading of NRSTS represents one of the most debated and complex subjects concerning the
information that the pathologist must give to the clinician. Different grading systems (generally three-
grade systems) have been defined by paediatric and adult oncologists for predicting clinical course
and prognosis of disease and to be able to define a risk-adapted treatment®*°.

Unfortunately, a universally accepted grading system does not exist. The most commonly used
grading systems (POG system for paediatric sarcoma and FNCLCC system for adult sarcoma, see
Appendix 24.7 and 24.8) suffer from many limitations due to their low reproducibility and the high rate
of errors.

Both systems — the POG and the FNCLCC grading — will be evaluated prospectivelly by pathological
reference centres for their prognostic relevance. Although the tumour grading will not influence the
therapy stratification in this guidance, their evaluation is important for further improvement of risk
adapted therapy in paediatric NRSTS, which is one of the aims of the present study.

NRSTS are generally considered moderate or poorly chemosensitive tumours. Surgery
(xradiotherapy) is therefore the mainstay of treatment and an important stratification factor. The quality
of surgery is critical, and it is recommended that soft tissue sarcoma patients should be referred to
specialized centres for local treatment, preferably prior to the biopsy.

The CWS Study Centre (see chapter 1.2.1) provides an advisory service for paediatric patients with
NRSTS registered in CWS SoTiSaR. Due to the rarity of these tumours in childhood and due the
heterogeneity in their biological behaviour a consultation with the CWS Study Centre before start of
treatment in each case of Non-RMS-like tumour is stronly recommended.
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Tumours belonging to the NRSTS group are:

Angiomatoid fibrous histiocytoma (AFH)

Alveolar soft part sarcoma (ASPS)

Chordoma (CHORD)

Clear cell sarcoma (CCS)

Dermatofibrosarcoma protuberans (DFSP, see chapter 14)
Desmoplastic small and round cell tumour (DSRCT)

Extraskeletal chondrosarcoma (ECS;

including mesenchymal (MesCS) and myxoid chondrosarcoma (MyxCS))**
Epithelioid sarcoma (ES)

Embryonal sarcoma of the liver (ESL) (should be treated as RMS)
Endometrial stromal sarcoma (ESS)

Fibrosarcoma (FS; see also below: infantile Fibrosarcoma)**
Gastrointestinal stromal tumour (GIST, see chapter 14)

Giant cell tumour, extraosseous (GCT)

Inflammatory myofibroblastic tumour (IMFT) and sarcoma (IMFS)
Juvenile nasopharyngeal fibroma (JNF; see fibromatoses chapter 12)
Low grade fibromyxoid sarcoma (LGFMS)

Leiomyosarcoma (LMS)

Liposarcoma (LPS)

Myofibroblastic sarcoma (MFS)

Malignant fibrous histiocytoma (MFH)

Malignant mesenchymal tumour (MMM)

Malignant peripheral nerve sheath tumour (MPNST;

also neurofibrosarcoma (NFS) or malignant schwannoma)**
Malignant rhabdoid tumour (MRT)

Myxofibrosarcoma (MY X)

PEComa (PEC)

Pleuropulmonary blastoma (PPB, see chapter 13)

Plexiform fibrohistiocytic tumour (PFT)

Pigmented neuroectodermal tumour of childhood (Retina Anlage Tumor, RAT)
Vascular tumours (VS),

such as hemangioendothelioma (HE), hemangiopericytoma (HP), angiosarcoma (AS)
-> Infantile fibrosarcoma (cFS, please refer to 9.5)

-> Myo-/Fibromatoses (see chapter 12)

For details please refer to 15.4:
(**former CWS group C regarded as non-chemosensitive)

Special histotype projects

1)

2)

Pleuropulmonary blastoma (PPB) should be treated in the High Risk Group. The CWS Study
Group cooperates within the International PPB Registry with the aim of developing an
international guidance for diagnostic and therapy of these rare and prognostic unfavourable
tumours (Coordinator Dr. Sylvia Kirsch, Stuttgart, see chapter 13)

GIST and Dermatofibrosarcoma protuberans may also be registered in CWS SoTiSaR. A
project (in cooperation with the AIO of the DGOH — Prof. Dr. Peter Reichard, Berlin) has been
started to investigate the biology and to develop therapeutic strategies for these tumours in
childhood (Coordinator Univ.-Dozent Dr. Martin Benesch, Graz; see chapter 14).
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9.2 RISK STRATIFICATION OF “NON-RMS-LIKE” TUMOURS (NRSTS)

The following table describes the risk stratification for NRSTS according to histology, lymph node
stage, postsurgical stage (IRS group) and tumour size.

Table 33: Risk stratification for NRSTS (according to the CWS-2002-P protocol)

Risk Group Histology Lymph node status | IRS group | Initial tumour size
Any
Low (except MRT and NO I <5cm
DSRCT)*
NO I >5cm !
Any
Standard (except MRT and NO I Any
DSRCT)*
NO 0 <5cm 2
MRT / DSRCT* NO / N1 I, 11, 1l Any
High Any NO I >5cm
Any N1 I, Any
Very High Any NO / N1 IV Any 3

* MRT (malignant rhabdoid tumour), DSRCT (desmoplastic small and round cell tumour): treatment in
High Risk Group.

' Exception: typical low grade tumours (grade 1), > 5cm, IRS Group | might be treated in the Low Risk
Group.

% Exception: high grade tumours (grade 2 or 3), < 5cm, IRS Group Ill, might be treated in the High
Risk Group.

® Please refer to chapter 10 for treatment of stage IV soft tissue sarcoma.

According to the risk group NRSTS will be treated with surgery alone (Low Risk) or in combination with
radiotherapy (Standard Risk) and additional chemotherapy with VAIA Il (High Risk). Details below.

Table 34: Therapy of NRSTS

Chemo “Non-RMS-like” RTX
NONE — Low Risk I NONE
. 448 Gy'
NONE . Standard Risk 50.4 Gy 2
1
VAIA Il — High Risk : ggi g: 2

' Dose for hyperfractionated, accelerated irradiation.

2 Dose for conventional fractionated irradiation.

For patients with metastases (NRSTS Very High Risk Group): see guidance for stage IV disease
chapter 10.
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9.2.1 NRSTS Low Risk Group

Low Risk patients do not require further local or systemic treatment, but careful follow up examinations
at short, regular intervals are strongly recommended.

9.2.2 NRSTS Standard Risk Group

All patients in Standard Risk Group should be irradiated. Exception: in patients with typical low grade
tumours (grade 1), > 5cm, IRS Group | irradiation might be avoided. For radiotherapy details please
refer to paragraph 19.2.3. The role of adjuvant chemotherapy in this risk group remains unclear and
has to be evaluated in a randomised way. Application of chemotherapy is therefore not routinely
recommended in this guidance. Exception: patients with high grading (grade 2-3) NRSTS and
IRS Group Ill might be treated in the High Risk Group.

9.2.3 NRSTS High Risk Group

In this group adjuvant or neoadjuvant VAIA Ill chemotherapy should be administered. For details see
below. Radiotherapy for local tumour control is clearly indicated with doses described in detail in
chapter 19.2.3.

9.2.4 NRSTS Very High Risk Group

Patients with primary metastasized “Non-RMS-like” tumours (stage |V) independent of other risk
factors should be allocated to stage-IV therapy (see chapter 1).

9.3 TREATMENT

Local treatment:

Local treatment decisions will follow general recommendations for localised soft tissue sarcoma.
Please refer to chapter 1.9.1, 1, 1, and 1 for detailed recommendations.

Surgery: Surgery is the mainstay of treatment for local tumour control in NRSTS tumours. The
possibility of a wide tumour resection in combination with an early reconstruction has to be considered
and planned carefully. Particular care must be taken to ascertain completeness of resection (R0). A
primary R1 resection in combination with subsequent radiotherapy may be the only feasible treatment
concept in ,Non-RMS-like* tumours depending on tumour size and localisation. Tumours, which
initially presented as non-resectable tumours and did not show response to chemotherapy usually
require radical resection even with functional impairment or mutilating surgery (“salvage surgery”).
Careful consideration of risk and benefit of such an extensive surgical measure in interaction with the
patient and its parents/guardian is strongly recommended. Radical lymph node dissections are not
routinely indicated (see paragraph 18.3.4, 18.7, 18.8 and 19.2.5 for further instructions).

Radiotherapy: Irradiation of NRSTS tumours mainly depends on postsurgical stage (IRS group),
patient’s age and initial tumour size. Patients in Low Risk Group (tumour size <5 cm and completely
resected tumour, IRS group 1) should not be irradiated. Patients with a maximal tumour diameter > 5
cm should be irradiated regardless of their primary resection status (RO or R1) — exception: in RO
resected low grade tumours (grade 1) greater than 5 cm radiotherapy might be avoided. In patients
with initial IRS group Ill, radiotherapy is indicated prior to or after delayed surgery (see chapter 1.9.1.
for local control decision pathway)
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Chemotherapy:

Only patients in the “Non-RMS-like” High Risk Group receive chemotherapy with VAIA Il

The treatment consists of alternating courses of Ifosfamide, Vincristine, Adriamycin (I2VAd),
Ifosfamide, Vincristine and Actinomycin-D (I2VA) and I°VAd again for 6 courses, followed by 3 courses
of I°VA alone (treatment scheme VAIA Ill). The interval between the courses is 3 weeks and duration
of chemotherapy is 25 weeks. Local treatment (radiotherapy + surgery) will be administered at week
13 (at least after 4™ course).

Table 35: Treatment plan for NRSTS High Risk Group
(same scheme as for RMS Very High Risk patients)
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*Actinomycin-D or Adriamycin may be given 2-3 weeks prior to radiotherapy, but should be omitted
during radiotherapy (week 16). Be careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.

o BMA = Bone marrow aspiration .

Course I*VAd

Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each I°VAd course. Parallel application of Mesna 3.000 mg/m2/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?/d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m? Vincristine is given as a single i.v. bolus injection on day 1 of each
course 1°VAd (maximum single dose 2 mg). Course 1: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 2 & 3.

Adriamycin (ADR): 40 mg/m?® Adriamycin in two single i.v. infusions (2 x 20 mg/m?/d in 3 hour infusion
at 8-12 h interval) on day 1 & 2 of each course I°VAd.
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Table 36: Therapy course “’VAd”

Version 1.5. from 01.07.2009

Day Ifosfamide Vincristine Adriamycin* Mesna Date
1 3000 mg/m? i.v. 1.5 mg/m? i.v. bolus 2 x 20 mg/m? 3000 mg/m?
2 | 3000 mg/m?i.v. 2 x 20 mg/m? 3000 mg/m?
3 3000 mg/m?
8 1.5 mg/m2 i.v. bolus

Only 1 course!
15 1.5 mg/m2 i.v. bolus
Only 1 course!
2 st
Sum | 6000 mg/m? 4.5 mg/m? (1" course) 80 mg/m?
1.5 mg/m*® (course 3, 4 and 6)
Course VA

Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hour i.v. infusion daily on days 1 and 2 of
each 12VA course. Parallel application of Mesna 3.000 mg/mzld until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 mli/m%d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m® Vincristine is given as a single i.v. bolus injection on day 1 of each
course I°VA (maximum single dose 2 mg). Course 2: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 5 & 6.

Actinomycin-D (AMD): 1.5 mg/m?® Actinomycin-D is given as a single i.v. bolus injection on day 1 of
each course I°VA (maximum single dose 2 mg).

Table 37: Therapy course “I’VA”

Day Ifosfamide Vincristine Actinomycin-D* Mesna Date
1 | 3000 mg/m?i.v. 1.5 mg/m? i.v. bolus 1.5 mg/m? i.v. bolus | 3000 mg/m?
2 | 3000 mg/m®i.v. 3000 mg/m?
3 3000 mg/m?
g 1.5 mg/m? i.v. bolus
Only 2™ course!
1.5 mg/m? i.v. bolus
15 Only 2™ course!
2 nd
Sum 6000 mg/m® 4.5 mg/m" (2" course) 1.5 mg/m?

1.5 mg/m? (course 5, 7, 8, 9)
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9.4 TUMOUR REASSESSMENT AND THERAPY DECISION

After the initial 3 courses of chemotherapy (week 9) a radiological assessment of the tumour response
will be evaluated. At this time further therapy should be decided and planned (see chapter 1.9.1 for
local control decision pathway). Tumours, which initially presented as non-resectable tumours and did
not show response to chemotherapy usually require radical resection even with functional impairment
or mutilating surgery (“salvage surgery”). Please consider that earlier tumour reassessment may be
necessary in case of “Non-RMS-like” tumours with questionable chemosensitivity.

A 2™ reassessment should be undertaken after 6-7 courses of chemotherapy (week 18). After 9
courses of chemotherapy (end of standard treatment) a 3" reassessment should be carried out.

9.5 LOCALISED INFANTILE AND CONGENITAL FIBROSARCOMA

The so called “infantile fibrosarcoma” is the most common “Non-RMS-like” tumour in children under 1
year of age and shows varying clinical characteristics: it can present with initial rapid growth, but also
indolent evolution. Metastatic spread is uncommon (1-13%), but local recurrence after surgery alone is
possible (17-43%). The name “infantile fibrosarcoma” is a misnomer, because the improved prognosis
it implies and the chromosomal changes associated with infantile fibrosarcoma also are seen in older
children up to about the age of 5 yrs. Spontaneous regression especially in congenital fibrosarcoma
(defined as fibrosarcoma in patients aged less than 3 months) has been described. The overall
prognosis is good with survival rates between 80-100% *°. A distinct translocation t(12;15)(p13;q26), is
associated with infantile fibrosarcoma and cellular mesoblastic nephroma, which is morphologically
similar. Please refer to paragraph 15.4 for further pathological characteristics.

9.5.1 Local treatment

Surgery: Surgery is the mainstay of treatment, and wide resection represents the adequate treatment
strategy in most patients. However, infantile fibrosarcoma is generally regarded as a chemosensitive
tumour (complete remission could be achieved with chemotherapy alone). As a consequence, primary
surgery should only be carried out if it aims complete resection (R0) avoiding mutilation or functional
impairment. Primary re-excision is required in case of initial incomplete surgery (R1 or even R2) or in
case if initial wrong diagnosis.

Because the salvage rate after local relapse has been reported as more than 80% surgery alone could
be considered the appropriate treatment approach not only for patients who underwent complete
resection (histological free margins), but also for IRS group Il patients.

Radiotherapy: Considering the typical age of the patients, radiotherapy is usually not recommended.

9.5.2 Chemotherapy

Neoadjuvant chemotherapy is recommended in cases of primary irresectable tumours to permit
tumour shrinkage and subsequent conservative surgery. Adjuvant chemotherapy following gross-
resection, however, is not commonly accepted®*®.

The most common chemotherapy regimens used worldwide are VA or VAC (see paragraph 7.2 and
12.1.3), while IVA (see chapter 7.3) is additionally used in Europe. Treatment has to be adapted to
the individual clinical condition and organ function on an individual basis. Risks and benefit of therapy
and side effects have to be considered and discussed with the patient/parents/guardian.

= Because of the possibility of spontaneous regression in congenital fibrosarcoma, a “wait and
see” strategy with careful monitoring of disease can be considered. The baby’s growth may
facilitate subsequent surgery. In case of progression, chemotherapy needs to be started (for
dose modifications see chapter 0).
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= Older patients (> 3 months of age) with primary irresectable infantile fibrosarcoma should be
treated with chemotherapy with the aim to further reduce the tumour and facilitate surgery
(preferably RO resection).

If the response is not sufficient to permit conservative surgery (but an initial tumour shrinkage appears
evident), treatment extension (e.g. addition of anthracyclines) may be considered. Conditions for
chemotherapy follow the general recommendations (see chapter 1).The following flow chart can help
in treatment decision of congenital and infantile fibrosarcoma.

Table 38: Treatment recommendation for congenital and infantile fibrosarcoma

Localised
infantile/congenital
FIBROSARCOMA

\

Biopsy with reference
pathology

{

NON mutilating
RO-resection possible?

3 3
Resection
RO resection impossible or only
achieved R1/R2 resection
achieved
\ \
NO further Monitoring, if :
: Extension of
therapy, careful tumour regression h th o | <
monitoring or progression chemotherapy:
3 )
2 \’
REGRESSION PROGRESSION T
\ \
NO further therapy, Chemotherapy T
careful monitoring (VA /VAC/ IVA)
3 )
Subsequent surgery YES < NO -
possible?
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10 METASTATIC DISEASE - STAGE IV PATIENTS

Please consider:

Patients with RMS-like tumours (RME, RMA, RMS, SySa, EES/pPNET, UDS) and metastatic disease
may also participate in clinical or experimental trials. Please refer to chapter 1.8, the CWS homepage,
or the CWS Study Centre for further information.

Patients with metastasized soft tissue tumours, independent of any other variable such as tumour
histology, primary tumour site, tumour size or patients’ age should be treated according to the
following guidance based on the HD-CWS 96 and the European MMT-89/91protocol with CEVAIE and
O-TIE maintenance**°.

For patients with metastasized soft tissue tumour and age > 10 years and/or B/BM metastases who
are known to have a very poor prognosis (please refer to 3.5), experimental therapeutic approaches
currently under investigation should be considered. Please refer to chapter 1.8, the CWS homepage,
or the CWS Study Centre for further information.

10.1 TREATMENT PLAN

Table 39: Treatment plan for Stage IV patients with metastatic disease (CEVAIE)

'_
2 ° c Pl Re- |[P]| & ||C||P Plic||P 8 x
< V VV| |E V||sponse(|V|| 2 ||[E||V V||E| |V O-TIE
E A VVV||E|l >233% A* é \% E A \% E
x
; ’ -
< O Q
O ) <
s S 7
2" line treatment *
SD
PD
Weeks 17 23 456 7 |9 10 11-12 13 16 17- 19 22 25 28-52
18
Course 1 2 3 4 5 6 7 8 9
Date Response
evaluation
Radiolog.
evaluation A A A A
BMA ° o) o)

*Actinomycin-D or Epirubicin may be given 2-3 weeks prior to the radiotherapy, but should be omitted
during radiotherapy (week 16). During radiotherapy Actinomycin-D may be replaced by Etoposid. Be
careful in case of administration of Actinomycin-D in week 19.

A Tumour reassessment by radiological evaluation.

e BMA = Bone marrow aspiration .

o Compulsory for patients with cytological involvement of BM; Optional for patients participating in the
MMD/MRD study - see chapter 16.4.
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10.2 CHEMOTHERAPY

10.2.1 CEVAIE

The intensive chemotherapy (CEVAIE) consists of 9 alternating courses of Ifosfamide, Vincristine,
Actinomycin-D (I3VA), Carboplatine, Epirubicin, Vincristine (CEV) and Ifosfamide, Vincristine, Etoposid
(IP'VE). The interval between the courses is 3 weeks, the duration of intensive chemotherapy is 25
weeks.

Chemotherapy starting rules and dose modifications see chapter 16.

Course I’'VA

Ifosfamide (IFO): 3.000 mg/m? Ifosfamide is given as a 3 hour i.v. infusion daily on days 1, 2 and 3 for
each course of I°VA. Parallel application of Mesna 3.000 mg/m2/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m® Vincristine is given as a single i.v. bolus injection on day 1 of each
course I*'VA (maximum single dose 2 mg). Course 1: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 2 & 3.

Actinomycin-D (AMD): 1.5 mg/m?® Actinomycin-D is given as a single i.v. bolus injection on day 1 of
each course I°VA (maximum single dose 2 mg).

Table 40: Therapy course “I’'VA”

Day Ifosfamide Vincristine Actinomycin-D Mesna Date

1 | 3000 mg/m?i.v. 1.5 mg/m? i.v. bolus 1.5 mg/m®i.v. bolus | 3000 mg/m®

2 | 3000 mg/m?i.v. 3000 mg/m?
3000 mg/m? i.v. 3000 mg/m?
8 1.5 mg/m? i.v. bolus
Only 1% course!
15 1.5 mg/m? i.v. bolus

Only 1 course!

4.5 mg/m2 (1* course)

2
1.5 mg/m2 (course 4 & 7) 1.5 mg/m

Sum | 9000 mg/m?

Course CEV

Carboplatin (CARBO): 500 mg/m2 Carboplatin is given in 200 ml/m? 5% dextrose solution as 1 hour i.v.
infusion on day 1 of each course CEV.

Epirubicin (EPI): 150 mg/m? Epirubicin is given in a 5% dextrose solution as a 6 hour i.v. infusion on
days 1 of each course CEV - after application of Carboplatin.

Vincristine (VCR): 1.5 mg/m? Vincristine is given as a single i.v. bolus injection on day 1 of each
course CEV (maximum single dose 2 mg). Course 2: Intensification with additional application of 1.5
mg/m? VCR on day 1 in week 5 & 6.
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Table 41: Therapy course “CEV”

Day Carboplatin Epirubicin Vincristine Date

1 500 mg/m? i.v. 150 mg/m? 1.5 mg/m? i.v. bolus

1.5 mg/m? i.v. bolus

8 Only 2™ course!
1.5 mg/m? i.v. bolus
15 Only 2™ course!
2 nd
Sum | 500 mg/m? 150 mg/m? 4.5 mg/m” (2 course)

1.5 mglmz (course 5 & 8)

Course I’'VE

Ifosfamide (IFO): 3.000 mg/m2 Ifosfamide is given as a 3 hour i.v. infusion daily on days 1, 2 and 3 for
each course I°VE. Parallel application of Mesna 3.000 mg/mz/d until 12-48 h after the end of IFO
infusion, 20% of the whole Mesna dosis should be given as i.v. start bolus. Hydration with at least
3.000 ml/m?d 3 hours before until 24-48 h after application of IFO is recommended.

Vincristine (VCR): 1.5 mg/m2 Vincristine is given as a single i.v. bolus injection on day 1 of each
course I’VE (maximum single dose 2 mg).

Etoposid (ETO): 150 mg/m? Etoposid is given as a 2-4 hour i.v. injection on days 1, 2 & 3 of each
course I°VE.

Table 42: Therapy course “PVE”

Day Ifosfamide Vincristin Etoposid Mesna Date
1 | 3000 mg/m?iv. | 1.5 mg/m?i.v. bolus 150 mg/m? 3000 mg/m?
2 | 3000 mg/m®i.v. 150 mg/m? 3000 mg/m?
3 | 3000 mg/m?i.v. 150 mg/m? 3000 mg/m?

Sum | 9000 mg/m? 1.5 mg/m? 450 mg/m®

Concerning intrathecal chemotherapy in case of parameningeal tumours with dissemination of tumour
cells in the Cerebrospinal Fluid (CSF), please refer to chapter 17.1.5.

10.2.2 Oral maintenance therapy O-TI/E (Trofosfamide / Idarubicine / Etoposid)

Oral maintenance therapy for another half year may be given subsequent to 3 cycles of CEVAIE and
local therapy to patients in CR. This consists of intermittent application of Trofosfamide and Idarubicin
with Trofosfamide and Etoposid. A maximum of 8 courses (each lasting 3 weeks) can be applied with
a total therapy time of 24 weeks.

Physical and laboratory investigations prior to start of maintenance
« thorough physical examination
* Full blood count (including differential white cell count and platelets).
» Serum creatinine, electrolytes and liver function tests.
* Urinanalysis.
* Nephrotoxicity monitoring (see Appendix).

* Restaging at the end of CEVAIE treatment to confirm CR achievement
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Maintenance therapy starting and stopping rules:
Chemotherapy courses according to the present protocol should not start unless the following

conditions are present:

* no pregnancy, no lactation

» good general clinical condition of the patient

* N0 mucositis

* absence of infectious signs and absence of fever at least for 3 days after the last infection
« absence of any relevant organ dysfunction (especially kidney, liver, heart and CNS)

* Haematological criteria:
WBC > 2.000/ul (and/or ANC >1000/ul) and platelets >100.000/pl.

The therapy has to be adjusted to the clinical status, organ function and blood results of the
patient (e.g. heart function, neutropenia) to reduce the need of inpatient treatment. In case of
WBC< 1.500/ul (and/or ANC <500/ul) or platelets < 50.000/ul: discontinue treatment!

Controls during maintenance therapy:
» Regular urine dipstick by the patient/parents/guardian (twice/week).
* Blood count: at least once weekly.
* Regular clinical examination and documentation.
+ Consider additional investigations, if clinically indicated

Table 43: Treatment plan for oral maintenance therapy O-TIE

TRO TRO TRO TRO TRO TRO TRO TRO
IDA ETO IDA ETO IDA ETO IDA ETO

Week 1 4 7 10 13 16 19 22
Course 1. 0O-TI 1.0-TE 2.0-TI 2.0-TE  3.0-Tl 3.0-TE  4.0-Tl 4. O-TE
Date

Course O-TI

Trofosfamide (TRO): 150 mg/m? Trofosfamide per day per os, divided into 2 doses/d from day 1 to 10.

Idarubicine (IDA): 5 mg/m? Idarubicine per day per os, once in the morning on days 1, 4, 7 and 10.

TROPp.o. || 0 10 w0 W oW W W W W Break
2 x 75 mg/m?
IDA p.o. ! ! \ " Break
1 x5 mg/m?
| | | | | | | | | | | |
| | | | | | | | | | | |
Day 1 2 3 4 5 6 7 8 9 10 11...20
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Course O-TE

Trofosfamide (TRQO): 150 mg/m2 Trofosfamide per day per os, divided into 2 doses/d from day 1 to 10.

Etoposid (ETO): 50 mg/m2 Etoposid per day per os, divided into 2 doses/d from day 1 to10.

TROp.o. | ) 4 W W W W W W W Brea

2 x 75 mg/m?
ETOp.o. || 0y 10 W W W W oWl W Break
2 x 25 mg/m?
— |
Day 1 2 3 4 5 6 7 8 9 10 11...20

10.3 LOCAL THERAPY

Response to chemotherapy has to be monitored carefully. A full clinical and radiological assessment
of the primary tumour site and the metastatic lesions at least after 3 courses of chemotherapy (week
9) is strongly recommended. Local control modality must be decided individually taking into
consideration response to chemotherapy, clinical status and treatment aims (curative chance).

Local therapy of the primary tumour and every other lesion in stage IV patients should follow the
guidance for local treatment of localised soft tissue tumours. Metastatic lesions, which may be feasible
for local treatment, have to be treated with the same accuracy and sufficiency as the primary tumour
respecting the curative or palliative purpose of treatment. Please refer to chapter 18, 19, and 20 for
detailed recommendations concerning surgery, radiotherapy and recommendations for special
anatomical sites. Local treatment (radiotherapy + surgery) will be administered at week 13 (at least
after the 4" course).

Surgery: Debulking surgery is not recommended except for vital indication. Surgery of the primary
tumour should be conservative avoiding mutilating surgery or surgical measures with functional
impairment initially. At the end of treatment surgery may be appropriate in order to assess or to
achieve local control after chemotherapy * radiotherapy. At this timepoint mutilating surgery (“salvage
surgery”) has to be considered in certain cases.

Suspicious metastatic lesions have to be clarified by biopsy. Metastatic lesions do not need primary
surgery, except for vital reasons. They may be resected after response to neoadjuvant chemotherapy
without major impairment, if feasible. Radical lymph node dissection is not routinely indicated. Please
refer to paragraph 18.3.4, 18.7, 18.8 and 19.2.5 for further instructions.

Radiotherapy: Radiotherapy may be administered pre- or postoperative at the primary and metastatic
site. Different doses will be delivered according to chemotherapy response and delayed surgery
results. For irradiation of lymph nodes please see chapter 19.2.5. Radiotherapy may play an important
role in tumour localisations which are not accessible by surgical measures, e.g. bone metastases or
pulmonary metastases in EES/pPNET tumours or synovial sarcoma. Radiotherapy should be
performed concomitantly with the 5" course (week 13). Recommendations for patients less than 3
years of age are given in paragraph 19.6. Adjustments to the chemotherapy regimen are necessary
during radiotherapy in particular concerning the administration of Actinomycin-D (see paragraph 19.5).
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11 SECOND LINE AND RELAPSE TREATMENT

11.1 GENERAL REMARKS

In RMS patients a poor response to initial chemotherapy (3 courses) is correlated with poor prognosis,
which was already seen in the CWS-81 and —86 trials. The same experience has been gathered for
other “RMS-like” and “Non-RMS-like” patients. In general it is recommended to contact the CWS Study
Centre in case of poor response or relapse for individualized treatment recommendations.

Second line treatment has to be considered for patients with evidence of
= stable disease (SD: < 33% tumour reduction), or

= progressive disease (PD: increase of > 40% in volume or > 25% in area of any measurable
lesion or appearance of new lesions)

visible in the first response reassessment. In certain cases patients with minor partial response
(tumour volume reduction > 33% but < 66%) might be candidates for second line therapy (e.g. tumour
volume reduction < 50%). The current management of patients with evidence of poor response after
the intial chemotherapy includes:

» Administration of drugs not previously used. Cumulative doses of the already administered
substances and drug tolerance of the patient have to monitored.

= Earlier and more aggressive local treatment (surgery and radiotherapy). Especially more
radical or even mutilating surgery has to be considered carefully weighing up risks versus
benefit.

Similar rules might be applied to patients with relapse.

Table 44: Treatment proposal in case of unsatisfying response to initial chemotherapy and relapse

CTX Second line
Response applicated | chemotherapy Local therapy Remarks
» Radical, if necessary
Progressive An Stop of mutilating resection Eligible for ongoing
disease y chemotherapy » In case of R1 Phase I/l studies?
subsequent RTX
VA VAIA Il » Radical surgery/RTX | %3
Stable disease IVA CEVAIE,VAIA Il | » Radical surgery/RTX |"?3
(SD),
progressive Second line or
disease (PD), VAIA CEVAIE when » Radical surgery/RTX |"??
tumour volume o
reduction <50%, response < 50%
or relapse Er?rtcl)ti:;]patlﬁgslg » Radical surgery/RTX
CEVAIE going phase 1\ yith palliative aim 123
[I/11l studies might .
: should be discussed
be considered

Please consider cumulative toxicities of previous therapy!

' New substances and therapeutic methods currently under clinical evaluation in phase I-Il trials
should be considered for relapsed patients with unfavourable prognosis.

% Second line therapy according to the CWS-2002-P study can be considered on an individual basis.
More information is provided by the study centre.

3 Hyperthermia, which showed good results for a certain group of patients can be an alternative 8,
Information can be obtained from: Dr. R. Wessalowski, Dusseldorf, Germany, (address see 12.1.4).
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Progressive disease:

Stop of chemotherapy and immediate local treatment should be considered. A radical resection should
be aimed for if possible. Mutilating surgery may be unavoidable. Patients, in whom radical local
therapy measures are not accessible, might be eligible for currently ongoing phase II-lll studies in
Europe. More information will be provided by the CWS Study Centre.

Stable disease:

The extent of surgery and the need for mutilating procedures have to be considered individually.
Second line chemotherapy may be appropriate prior to local control measures if the resection would
only result in a R2 situation or if the resection cannot be performed due to unjustifiable risks for vital
structures. Moreover young patients, for whom local treatment is thought to be excessively toxic or not
possible might be eligible for second line treatment.

Tumour response evaluation after at least 2 courses of second line therapy is necessary to decide if
the tumour is resectable at this time point or not.

In case of response to the second line treatment with tumour volume reduction > 50%, resection
should be carried out if possible. The combination with radiotherapy is important, chemotherapy
should be continued.

If the tumour shows a decrease of < 50% and there still is a chance for curative treatment, radical
surgical measures are indicated. The combination with radiotherapy and especially the continuation of
chemotherapy has to be decided individually taking into account tumour residuals, localisation, age of
the patient and cumulative toxicities.

Please note:

Early and careful response evaluation to second line therapy is important!

Relapse:

The long term prognosis for most patients with recurrent disease is guarded. The prognosis is most
favourable for children who initially presented with localized disease, small tumours, with favourable
histologies (e.g. RME), and in case of locoregional recurrence®. A longer time to relapse also seems
to have a favourable prognostic role®’. These patients show survival rates of about 40%, but most of
the other children with relapse have an extremely poor prognosis**®?. Therefore the selection of
further treatment depends on many factors, including site of recurrence and previous treatment, as
well as individual decision of the patient. The CWS Study Centre offers advice in case of registration in
CWS SoTiSaR.
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11.2 SECOND LINE CHEMOTHERAPY

The second line chemotherapy recommended in this protocol is based on the CWS/CESS Rez 91
trial®>. Two courses Carboplatin/Etoposid are followed by one course of Ifosfamide/Etoposid.
Subsequently a third Carboplatin/Etoposid course is applicated. Treatment is completed by 2 courses
Carboplatin/Ifosfamide. On an individual basis, second line chemotherapy according to CWS-2002-P
can be considered as well.

The conditions for start of chemotherapy follow general recommendations (see chapter 1).

Table 45: Treatment plan for second line therapy

Resp. CARBO| [CARBO IFO CARBO CARBO| [CARBO
First line <50%, PR
<2/3 or
treatment PD, ETO | | ETO ETO | | ETO IFo | | IFO
Relapse
Week 1 4 7 10 13 16
Course A A B A C C
Date
Radiolog
: A A A A
evaluatio
n
BMA °

A Tumour reassessment by radiological evaluation.
e BMA = Bone marrow aspiration

Course A

Carboplatin (CARBO): 150 mg/m®d Carboplatin i.v. as 1 hour infusion on day 1, 2, 3, and 4.
Hydration with 3.000 ml/m?/d and substitution of electrolytes.

Etoposid (ETO): 150 mg/m?/d Etoposid i.v. as 1 hour infusion on day 1, 2, 3, and 4. Hydration with
3.000 ml/m?/d and substitution of electrolytes.

CARBOiv. | | | |

150 mg/m?
150 mg/m?
| | | | | | | | | | | |
| | | | | | | | | | | |
Day 1 2 3 4 5 6 7 8
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Course B

Ifosfamide (IFO): 2.000 mg/m2/d Ifosfamide i.v. as 3 hour infusion on day 1, 2, 3, and 4. Parallel
application of Mesna 3.000 mg/m2/d until 48 h after the end of IFO infusion, 20% of the whole Mesna
dosis should be given as i.v. start bolus. Hydration with at least 3.000 ml/m?/d 3 hours before until 48 h
after application of IFO is recommended.

Etoposid (ETQO): 150 mg/m2/d Etoposid i.v. as 1 hour infusion on day 1, 2, 3, and 4. Hydration with
3.000 ml/m?d and substitution of electrolytes.

ETO i.v.
150 mg/m? ‘ ‘ ‘ ‘

IFO i.v.
2.000 mg/m? ‘ ‘ ‘ ‘

Mesnaiv. . . . . | * IFO start bolus
3.000 mg/m?

Day 1 2 3 4 5 6 7 8

Course C

Carboplatin (CARBO): 150 mg/m2/d Carboplatin i.v. as 1 hour infusion on day 1, 2, 3, and 4. Hydration
with 3.000 ml/m?/d and substitution with electrolytes.

Ifosfamide (IFO): 2.000 mg/m®/d Ifosfamide i.v. as 3 hour infusion on day 1, 2, 3, and 4. Parallel
application of Mesna 3.000 mg/mz/d until 48 h after the end of IFO infusion, 20% of the whole Mesna
dosis should be given as i.v. start bolus. Hydration with at least 3.000 ml/m?/d 3 hours before until 48 h
after application of IFO is recommended.

CARBOiv. | | | |

150 mg/m?

IFO i.v. oLl

2.000 mg/m?

Mesnaiv. . . . . | * IFO start bolus
3.000 mg/m?

Day 1 2 3 4 5 6 7 8
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11.3 DOSE AND TREATMENT MODIFICATION

In case of severe sepsis with neutrophils < 500/ul please consider in the following courses:
=  Course A: 25% reduction of Etoposid,
= Course B: 25% reduction of Ifosfamide,
= Course C: 25% reduction of Ifosfamide.

In case of severe side effects:

1. Ifosfamide:

Nephrotoxicity (severe tubulopathy) or severe CNS toxicity: Substitute CYC, 4 x 250 — 300 mg/m2/d as
1 hours infusion for IFO.
2. Etoposid:

Severe allergic reaction: Subsitute Topotecan 4 x 1 mg/mZ/day as 4 hour or 23 hour infusion
(dependent on preference of outpatient or inpatient treatment) for Etoposid in the Course A, in the
Course B only if CYC has been substituted for IFO.
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12 FIBROMATOSIS AND MYOFIBROMATOSIS

In cooperation with the Polish Solid Tumor Working Group,

coordinator: Dr. hab. Jan Godzinski, Wroclaw, Poland.

The fibromatoses are a unique group of neoplasms with diverse pathologic features and prognostic
implications. In general they can be subclassified into two major groups:

1. Aggressive or Adult-type fibromatoses (AF; see 12.1)

2. Juvenile-type fibromatoses (JF; see 12.2).

There is a huge gap between the number of cases registered in the Kiel Paediatric Tumour Registry
and registered patients in the CWS studies. In order to learn more about the natural course of this
disease and potential treatment options, we would appreciate it if all cases would be registered in the
study, even if the patients receive no therapy at all.

12.1 AGGRESSIVE OR ADULT-TYPE FIBROMATOSIS (AF)

12.1.1 General remarks

Aggressive or Adult-type fibromatoses (AF) comprise a group of benign fibrous tissue proliferations
with intermediate biological behaviour. The pathogenesis is thought to be multifactorial, comprising
genetic predisposition®®, endocrine factors®, and trauma®®. Patients typically present with a
painless, slow-growing, deep-seated mass.

AF is characterized by infiltrative growth of the adjacent structures, usually along fascia, aponeuroses
and neuro-vascular fascicles and shows a very heterogeneous biologic behaviour. Spontaneous
regression has been reported, warranting “watchful-waiting” strategies after resection without tumour-
free margins (i.e. not certain RO resection) and individualized therapies®®"°. Still, local relapse occurs
frequently and is one of the therapeutic difficulties, especially in children with a reported relapse rate of
about 50%. The growth pattern of AF (diffuse growth with lack of a pseudocapsule) and thus the
difficulties in evaluation of the tumour margins might contribute to this high relapse rate’"™. AF can
rarely be fatal, if it infiltrates vital structures, but overall survival exceeds 90% at 10 years™’®.
However, in contrast to more aggressive entities (e.g. fibrosarcoma), AF never metastasize.

AF occur with an overall incidence of 2-4/1.000.000 and a peak incidence in young adults, but less
frequently in children””"®. A literature review showed that AF of the head and neck occur in younger
children (median age 4 years) compared to the trunk and extremities (median age 8 years). An
association with familial adenomatous polyposis and mutations of the APC gene on chromosome 5921
is reported (FAP, Gardner's syndrome). Patients with FAP have a 1000-fold increased risk of
developing AF compared to the general population and AF is the second most common cause of
death after colorectal carcinoma®?®'. A higher incidence is reported in affected families (familial AF) as
well®?®. Paediatric studies however, reported only few patients with Gardner’s syndrome and not a
single case with a familial history of FAP™.

These data are derived from a low number of patients in the CWS/ICG-studies and the literature with
considerable selection bias reflecting the rarity of the disease. Therefore we would appreciate it if all
patients with AF would be registered, even if surgery remains the only treatment. Only by these means
can a clear and evidence-base scheme for management of AF be further developed % In cooperation
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with the Polish Paediatric Solid Tumours Study Group (PPSTSG), patients in Poland will be treated in
a similar fashion®. An extension of this guidance to other members of the European paediatric Soft
Tissue Sarcoma Study Group (EpSSG) is being discussed.

12.1.2 Histology

Various subgroups of AF exist. The most important subtype is the “desmoid” (derived from the greek
word desmos for “band of tendons” according to the first report from MacFarlane in 1832). Reference
pathology is crucial to confirm the diagnosis and distinguish AF from other spindle cell proliferations
with different, even more aggressive biology such as fibrosarcoma. Molecular biology, e.g. the
detection of ETV6-NTRKS3 gene fusion which can be found in infantile fibrosarcoma, may be helpful in
the differential diagnosis in difficult cases, too.

If AF are subclassified, desmoid fibromatosis constituted the vast majority in an relatively unselected
study”. Some studies claim, that subtypes of AF show a characteristic biological behaviour and
warrant further subclassification’'. However, the selection bias, low patient number and the
heterogeneous biology of AF, leave doubts as to whether this subgrouping is justified. AF of the
~desmoid-type“ are reported to be more a aggressive form with higher relapse rates. They originate
from fascia and — in contrast to adults — are mainly located in extra-abdominal sites in children.
Despite this confusing terminology and classification, there should be no doubt, that desmoids don't
show distinctive features differentiating them from AF histologically.

12.1.3 Therapy

Currently there is a lack of general recommendations for the clinical management of paediatric
patients with AF. To improve this situation, all fibromatoses should be registered in the CWS-studies
regardless of applied treatment. Regqistration is essential for development of evidence-based therapies
for these rare tumours.

Guidance for therapy within this protocol depends on histologic subtype, localisation, tumour size, and
functional impairment. Reference pathology is strongly recommended in all patients due to the
sometimes difficult distinction from fibrosarcoma. This also accounts for evaluation of resection
margins in difficult cases. Relapse rates are higher in patients with “positive margins”, but about 20%
of patients with RO-resections experience recurrences as well. This may be a consequence of the
difficult classification of surgical margins”. Careful history taking is recommended due to the
association with FAP.

Principally, complete resection is the therapy of choice if it can be performed without “mutilation” or
functional impairment. But especially in children, non-mutilating complete resection cannot be
achieved in many cases. Therefore, consultation with the study centre and CWS reference surgeons is
recommended. In cases of “non-resectability” (either primary or if “non-resectable” relapses occur after
primary resection without further therapy) this chapter can be regarded as guidance for multimodal
therapy of AF. This guidance can only be meaningful if it can be evaluated. Hence all patients with AF
should be registered in the same fashion as other soft tissue tumours in CWS-2006.

Decision making for therapy of non-resectable aggressive fibromatosis

The primary step should be the biopsy in order to confirm the diagnosis by reference pathology (see
Figure 3). The second step is careful evaluation, as to whether the tumour can be completely resected
or not. If possible, resection is the therapy of choice. No adjuvant therapy is recommended after gross
resection. If non-mutilating, complete resection is not possible, systemic therapy and/or radiotherapy is
a possibility to achieve a complete resection after regression of the tumour. It should be kept in mind
however, that AF may respond very slowly to any therapy and that prolonged application may be
necessary before evaluation in contrast to other soft tissue tumours.
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Figure 3: Flow-sheet for therapy of aggressive fibromatosis (AF)
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Surgery

Surgery is generally the primary treatment modality in AF, although spontaneous regression has been
observed. Surgical margin status has been identified as the only significant prognostic factor for
relapse in paediatric AF%.

After confirmation of the diagnosis “aggressive fibromatosis” by reference pathology, the second and
crucial step is the evaluation, if complete resection is possible without mutilation. Consultation with
CWS reference surgeons is recommended if doubts concerning either degree of resectability or
functional impairment remain. Primary amputation or resection of major neurovascular structures are
not recommended. “Debulking” surgery should primarily not be attempted either. It may only be
justified for vital reasons. If complete resection (RO resection) without mutilation appears to be
achievable, it should be attempted even in very young children. The rationale for this proposal is that
RO-resection justifies the omittance of further therapy®.

Primary surgery: The goals of primary surgery should thus be either

= complete, ,non-mutilating“ resection (R0O) with a large margin of healthy tissue or

= achievement of “steady state” (i.e. inhibition of further growth without functional or cosmetic
impairment).

Secondary surgery should also meet the above stated criteria. However, if response to systemic
therapies (see below) is not sufficient, mutilating surgery might be unavoidable in exceptional cases.
Radiotherapy and alternative therapies should be considered before mutilating surgery in all cases
(see below).

Chemotherapy

In the CWS-96 study, non-resectable AF were mainly treated with Vincristin, Actinomycin-D and
Cyclophosphamide (VAC) and showed good response to this therapy. Various combination
chemotherapies have been studied mainly in adult patients. Although at least 16 single-arm studies
have been conducted, the limited number of patients (range: 5-27), selection bias, retrospective
nature, and different modalities and timepoints of response evaluation hamper comparability of results.
The median response rate to combination chemotherapy is about 50% (range: 17-100%). Most
chemotherapy combinations included Doxorubicin, Actinomycin-D, Cyclophosphamide, Methotrexate
or Vinca alkaloids. With respect to response, none of these combinations can currently be considered
as superior®®®?®_ Single agent studies with Doxorubicin or liposomal Doxorubicin have also been
performed®®®°. It can be concluded, however, that chemotherapy is effective against AF. However, the
potential side- and late effects, such as sterility, cardiotoxicity, and secondary malignancies are
considerable, especially in children.

The combination chemotherapy of low-dose Methotrexate and Vinblastin (MTX/VBL see Table 47) has
been reported to be effective both in adult as well as in paediatric patients with minimal side effects
allowing a high quality of life even during prolonged therapygo'gz. As long as there is no evidence that
the possibly more harmful chemotherapy combinations VAC and I?VA as well as combinations
containing Doxorubicin are superior to MTX/VBL with respect to response, MTX/VBL should be the
chemotherapy of choice for paediatric patients with AF (see below). The substitution of Vinorelbine for
Vinblastin showed less neurotoxicity without comprised response rates in a small study and may be an
alternative .

Response to chemotherapy can be slow in AF, probably due to its unique pathological features with
rare mitoses, scanty malignant cells, and abundant collagen tissue®**% Thus, prolonged application
is frequently required and chemotherapy should not be discontinued before the 20" week of treatment.
This is especially true for the combination MTX/VBL; treatment for 3-4 months was sometimes
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necessary until the tumour responded85’9°. Hence, MTX/VBL should not be used primarily for very
large tumours potentially endangering vital structures (e.g. infiltration of major organs or in the
head/neck). In these cases chemotherapy with VAC (see Table 46) should be administered because
faster response to therapy can be expected. If the tumour responds to VAC or if stable disease can be
achieved, therapy can be switched after 6 courses VAC to the less toxic combination MTX/VBL in
order to avoid cumulative toxicities. This therapy should be continued as long as one year or even
longer, if further tumour regression can be observed.

Smaller tumours not endangering vital structures should initially be treated with MTX/VBL (see Table
47). Response should be evaluated at least after 6 months on the basis of a MRI, conducted in a
similar fashion as the initial one. If the tumour shows signs of response, MTX/VBL should be continued
until either a complete resection is possible or until no further signs of regression can be observed. If
no response can be detected, therapy should be switched to VAC.

Adjuvant chemotherapy can improve outcome of patients with tumour infiltrated margins after primary
resection with respect to lower relapse rates, but the low patient number, heterogeneous sample, and
the difficult evaluation of margins does — in our opinion — not justify a recommendation for adjuvant
chemotherapy”. We believe that without the possibility of response evaluation after a “marginal
resection”, adjuvant chemotherapy should not be applied, because effectiveness and duration of
chemotherapy cannot be evaluated without a macroscopic tumour residue. Because the presence of
microscopic residual disease has not been shown to impact on event-free or overall survival, watchful
waiting seems to be justified and the better option for RO or only R1 resected tumours considering that
no metastases can occur in AF*.

As mentioned above, the subtype of AF can possibly be used as an indicator for the potential biologic
behaviour and may be helpful for decision making. Subtypes should therefore be considered before
systemic therapy is applied as well. Consultation with reference pathologists and the study centre is
recommended’ .

Table 46: Treatment plan VAC for non-resectable aggressive fibromatosis (AF)

Initial MRI, ViV V vV V.V VvV VvV V MRI control for response evaluation:
Reference A LA | A -> Resection possible?
Pathology C C C -> Repetition? Or switch to other therapy?
Date
| | I
Week 17 2 3 4 5 6 7 8 9
Course “VAC”

Vincristin (VCR): 1.5 mg/m? i.v. as single injection on day 1 of week 1, 2, and 3 of each VAC course.
Single dose should not exceed 2 mg VCR.

Actinomycin-D (AMD): 1.5 mg/m? i.v. als single injection on day 1 of week 1. Single dose should not
exceed 2 mg AMD.

Cyclophosphamide (CYC): 20 mg/kg body weight i.v. as single injection on day 1 of week 1. Parallel
application of Mesna 3.000 mg/mz/d until 12-48 h after the end of CYC infusion, 20% of the whole
Mesna dosis should be given as i.v. start bolus. Hydration with at least 3.000 ml/m?/d 3 hours before
until 24-48 h after application of CYC is recommended.
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VCR
1,6 mg/m? ‘L ‘L ‘L

AMD
1,6 mg/m? ‘L

cYc \L
20 mg/kg body weight

Week 1 2 3

Table 47: Treatment plan MTX/VBL for non-resectable aggressive fibromatosis (AF)

Initial MR, MTX |MTX [MTX v |MTX MRI lcoptrol for response
evaluation:
VBL (VBL |VBL ... |VBL -> Resection possible?
Reference o .
Pathology -> Repetition? Or switch to other
therapy?
Date
| | | I
Week 1 2 3 ... 10

Course MTX / VBL
Methotrexat (MTX): 20 mg/m? oral or i.v. as single injection on day 1 of each week (continued).

Vinblastin (VBL): 3 mg/m? i.v. as single injection on day 1 of each week (continued). VBL can be
increased up to a maximum of 6 mg/m?2.

gl(;l' ﬁﬂlg/m2 ‘L ‘L ‘L
\S(Br;l-g/mz ‘L ‘L ‘L

Week 1 2 3
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Minimal requirements and surveillance during therapy with VAC or MTX / VBL

Minimal requirements for therapy: Surveillance:

e Start: WBC >2000/ul, neutrophils >500/pl
and platelets >100.000/ul:

During therapy with CYC:
weekly urine dipstick

e Weekly blood count
e Discontinue: if WBC <1.000/ul (and/or
neutrophils <500/ul) and platelets <50.000/pl)

e Once a month: parameters to test liver- and
renal function & total protein

e Clinical examination and documentation

See also chapter 17 (chemotherapy guidance).

Radiotherapy

Radiotherapy (RTX) can be regarded as an effective method despite the lack of large, prospective,
randomised studies® . High local control rates can be achieved, especially in combination with
surgery. In adults, the applied dosage is usually 50 Gy with 2 Gy as a single dose with reported local
control rates about 70% by these means. In the growing child, however, RTX should be used very
carefully, considering late effects (e.g. growth delay, fibrosis, secondary malignancies), the
intermediate sensibility for irradiation and the principally semi-malignant condition of AF. It should be
kept in mind: the smaller the child, the more serious the side effects are’®. Similar to chemotherapy,
response to irradiation may be delayed®'®. RTX should be avoided it in patients < 3 years of age.

Radiotherapy should not be used after complete resection (R0). We suggest to reserve it for cases
where complete non-mutilating surgery is not possible and chemotherapy has failed to shrink the
tumour to complete resectability. It may be considered for relapsed non-resectable AF as well as for
older children after microscopical incomplete resection (R1) if the tumour site does not suggest a
chance of resectability after relapse and the side effects of radiotherapy appear acceptable. We would
recommend to apply RTX in paediatric patients only after consultation with CWS reference
radiotherapist.

12.1.4 Alternative therapies

The potential morbidity of surgery, radiotherapy, and chemotherapy led to assessment of other non-
cytotoxic therapies. Only very small studies have been conducted mainly in adults evaluating a broad
range of alternative therapies. Application of those can thus not be recommended, but some of them
might be useful on the basis of individualised therapies considered as experimental. As with
chemotherapy, the goal of therapy should be to achieve resectability or at least prevent further tumour
growth.

Hormonal agents

Clinical and in-vitro observations suggest that AF might be hormonally responsive: desmoids are more
frequent in women, they grow faster during pregnancy, in fertile compared to non-fertile patients, and
they commonly occur after delivery’”'®". Tumours similar to AF can be induced by administration of
estrogens in guinea pigs'® and estrogen receptors/antiestrogen binding sites are present in AF'% "%,
Small single-arm studies have been performed to test effectiveness of various hormonal agents (e.g.
Tamoxifen, Raloxifen, Toremifene, Progesterone, Testolactone, Goserelineeo). However, evaluation of
response to hormone therapy in these ftrials is hampered further by additional application of other
drugs, e.g. Corticosteroids or anti-inflammatory drugs. None of these agents was studied in a larger
series and from the CWS experience, no evidence-based recommendation can be given promoting an
application, especially in children. In general, hormonal therapy appears to be more successful in
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adolescents or young adults. It is unclear if response to hormonal therapy can be correlated to the
quantity of estrogen receptors or antiestrogen binding sites in the tumour or not. The most commonly
used antiestrogen is Tamoxifen, which has been studied in young children, too'®. The applied dosage
of Tamoxifen in studies varies between 1 mg/kg two times a day in children'® and 120 mg daily* in
older patients. The latter are much higher doses compared to adjuvant treatment of breast cancer
patients (20-40 mg/daily). The impact of the application of hormonal agents on growth and
development in children is unknown, promoting restrictive use.

If Tamoxifen is administered in adolescent girls, we would recommend consultation with a
gynaecologist prior to start of therapy. Most studies used doses between 20 to 40 mg daily (1-2 x 20
mg/d). To ensure comparability, we would suggest a dosage of 2 x 5 mg/daily in children younger than
10 years and 2 x 10 mg/daily in children older than 10 years of age. Response should be evaluated
not later than 10 weeks after initiation of therapy. Therapy should be continued if signs of tumour
regression are obvious.

Anti-inflammatory agents

It is well known that endogenous prostaglandin synthesis plays a role in neoplastic tumour growth. The
usefulness of NSAID against AF has initially been observed after regression of a desmoid in a patient
taking Indomethacin for radiation-induced pericarditis'®. A variety of NSAID, mainly Indomethacin,
Sulindac (a long-acting analogon) or Colchicin have been tested as single agents or in combination in
small studies including 3-14 adult patients'®"'%. Response rates up to 57% have been reported with a
delayed response after a mean time of 24 months. No experience could be gained with the use of
these agents in children and they should be considered only on the basis of individualised therapy.

Corticosteroids have been used in AF as well. This therapy does not seem to be reasonable to us and
should only be tried on an individual basis, if no response can be achieved in non-resectable AF by
other means. The side and late-effects should also be considered.

Regional chemotherapy and hyperthermia

Regional chemotherapy with isolated limb perfusion can be an alternative to systemic chemotherapy in
patients with AF of the limbs. However, only small studies with few patients have been published and
no general recommendation can be given, especially for children''®"". The same accounts for
hyperthermia, which showed good results in some patients. Information can be obtained from:

PD Dr. R. Wessalowski,

Zentrum fur Kinderheilkunde, Universitatsklinikum Dusseldorf,
40255 Disseldorf, Germany,

Tel:+49-211-811-7815, Fax: +49-211-811-6206

Biological agents and other therapies

Various agents have been tested in AF. Due to the low number of patients, all these therapies should
be considered as experimental. No general recommendation can be given supporting their use.
Agents, that have shown to be useful include interferons’'>""®, retinioic acid'"?, and imatinib mesylate
(Glivec)"™.
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12.2 JUVENILE-TYPE FIBROMATOSIS (JF)

Juvenile-type fibromatoses comprise a broad spectrum of fibroblastic/myofibroblastic lesions with
generally more benign biology compared to AF:

= Infantile (myo-)fibromatosis and (myo-)fibroma
= Fibromatosis colli

= Infantile digital fibromatosis

= Fibrous hamartoma of infancy

= Calcifying aponeurotic fibromatosis

= Juveline nasopharyngeal fibroma

= Juvenile hyaline fibromatosis

= Hereditary gingival fibromatosis

= Lipofibromatosis

12.2.1 Myofibroma and myofibromatosis

Myofibromatosis is sometimes classified as a subtype of fibromatosis, others regard it as a separate
entity ""*""7 It is regarded as one of the most common fibrous tumours of infancy and childhood,
although the reported incidences are variable'"®"®_ It can occur in adolescents and adults, too, but the
majority of patients are already diagnosed at birth or during their first year of life. There are conflicting
data as to whether the majority of cases are solitary (“myofibroma”) or multicentric
(“myofibromatosis”)'"""'*'?° The aetiology of myofibroma/-tosis is unclear and thus a matter of
speculation'?"'?®, There are familial occurrences and cytogenetic anomalies have been shown in a
single case'*'%.

Myofibroma occur mainly as a swelling or nodule in the cutaneous/subcutaneous tissues of the
head/neck, trunk or extremities, but can also be found in the bones, especially of the skull17128:129,
The multiple lesions of myofibromatosis can involve the dermis, muscle, viscera, bone, lungs, heart,
pancreas, even CNS, explaining the wide spectrum of presentations'?*'*®"* The nodules grow
principally during the perinatal period, but continuous enlargement or formation of new lesions can
occur later in life, too.

Myofibroma and myofibromatosis are principally benign, self-limiting cell proliferations. They tend to
regress spontaneously and frequently require no further therapy apart from biopsy, evaluation of
involved sites, history taking, and watchful waiting/follow-up or complete resection. The typical natural
course is initial growth, stabilisation, and frequently spontaneous regression'' %1% - Apoptosis
seems to be a major factor involved in the mechanism of regressionm. However, myofibroma, and
especially myofibromatosis with involvement of vital organs and multiple sites (especially the viscera)
can be fatal. The overall fatality rate is reported to be <15%, but is as high as 75%, if multiple sites and
the abdomen are affected?*".

Histology

Infantile myofibroma/-tosis usually shows a biphasic structure or “zoning” phenomenon with areas of
mature and immature spindle cell proliferations. In addition, a hemangiopericytoma-like vascular
pattern is typical, suggesting a relationship with hemangiopericytoma''”'¥". Differential diagnoses
include nodular fasciitis, neurofibroma, adult-type fibromatosis, and infantile hemangiopericytoma.
Reference pathology is strongly recommended.
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Diagnosis and treatment

If myofibroma or myofibromatosis is diagnosed, the whole body should be screened to evaluate the
extension of disease and the involved sites. This accounts especially for vital organs and the
abdomen. Careful history taking is recommended (familial occurrence?). Spontaneous regression is
frequent and can be expected in a site that does or potentially does (after further growth) not endanger
vital structures. Otherwise, complete resection is the therapy of choice, with a low rate of
recurrence''?°. A number of treatments have been used for non-resectable myofibroma/-tosis, if no
spontaneous regression occurs, vital organs are endangered or if progressive disease is present.
These include low-dose chemotherapy, 2-chlorodeoxydenosine, steroids, radiation, and Interferon-
a'""1141 No general advice for adjuvant therapy can be given on the basis of these reports or CWS
data due to the low number of patients, but consultation with the study centre is recommended before

application of any of these therapies.

12.2.2 Fibromatosis colli

Is an ill-confined proliferation of fibroblasts, typically located in the distal M. sternocleidomastoideus of
male infants. It occurs in 0,4% of live births and the majority of patients are diagnosed before 6 months
of age'?'. It is associated with abnormal intrauterine positioning and other developmental
musculoskeletal abnormalities. In contrast to AF, it is treated non-surgically with physiotherapy in the
majority of patients and rarely relapses144. All patients should be registered in the CWS SoTiSaR
registry regardless of treatment.

12.2.3 Fibrous hamartoma of infancy

Occurs during the first 2 years of life with a predilection for boys and is typically located above the
waist (i.e. 75% in the shoulder girdle). 20% of cases present at birth. It consists of a mixture of
immature cellular areas, mature fibrous trabeculae and islets of mature, univacuolar adipose tissue.
Growth can be rapid and spontaneous regression has not been reported yet71’”9'145'147. Registration in
CWS SoTiSaR is appreciated.

12.2.4 Infantile digital fibromatosis

Infantile digital fibromatosis is sometimes called “inclusion body fibromatosis”. It occurs only in fingers
and toes of very young children. The lesions are ill-defined and recurrence is very common. A high
rate of spontaneous regression is reported justifying “watchful waiting” strategies'**'®°. Characteristic
eosinophilic intracytoplasmatic inclusion bodies are present in the tumours'®"'*2 All patients should be
registered in the CWS registry regardless of applied treatment.

12.2.5 Calcifying aponeurotic fibromatosis

Is — in typical cases — a small tumour of the palms, wrists, ankles and soles of children with a
propensity for local recurrence. It is very rare and patients present with a solitary, slow growing non-
tender mass. Histopathological examination reveals two typical components with nodular deposits of
calcification and a less cellular, spindled component between these calcified nodules. Excision is the
therapy of choice, but frequent relapse is common, especially during the first 3 years. All patients
should be registered with CWS studies regardless of applied therapy.

12.2.6 Juvenile nasopharyngeal fibroma

Is a rare tumour of the nasopharynx. It occurs mainly in adolescent boys. Symptoms at presentation
include nasal obstruction, facial deformity and epistaxis. In rare cases it is associated with FAP.
Surgical resection is the therapy of choice'®. Consultation for treatment with the CWS Study Centre is
offered for patients registered in CWS-SoTiSaR. All patients should be registered regardless of
applied therapy.
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12.2.7 Juvenile hyaline fibromatosis

Is a non-neoplastic disorder typically presenting during infancy. It is extremely rare as less than 50
cases have been reported to date. It appears to be transmitted in an autosomal recessive manner and
affected infants are often the progeny of consanguineous parents. Sites of involvement are skin, gums
and periarticular soft tissues. Patients present with skin papules affecting mainly face and neck.
Surgery is the therapy of choice, but local relapse is frequent. All patients should be registered with
CWS.

12.2.8 Hereditary gingival fibromatosis

Is a clinically distinct entity chiefly affecting young persons with a tendency towards recurrence. The
clinical finding is a slowly growing, ill-defined swelling of the gingivae. Registration is appreciated.

12.2.9 Lipofibromatosis

Is regarded as a separate entity within the group of JF due to its distinctive tendency to contain fat as
an integral component. Microscopic examination reveals adipose tissue with spindled fibroblastic
elements. In a recent study by Fetsch et al., the median age of affected patient was 1 year (range:
congenital — 11 years) and the tumours frequently entrapped vessels and nerves. Recurrence is
common (ca. 70%). All patients should be registered in CWS SoTiSaR.

12.3 FOLLOW-UP RECOMMENDATIONS

In the light of the high frequency of relapses (about 50%), even after RO-resection in AF, careful
follow-up for early detection of recurrence is essential’®. The vast majority (89%) of recurrences occur
within 3 years after diagnosis, but relapses after 10 years have been observed as well®®74%0:1541%5
Occasionally, in myofiboroma and myofibromatosis new lesions are reported to develop years after
regression'?”*®. Close follow-up and documentation (ideally in the setting of the CWS-study) is thus
recommended.
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13 PLEUROPULMONARY BLASTOMA (PPB):

coordinator: Dr. Sylvia Kirsch, Stuttgart, Germany.

In cooperation with the International Pleuropulmonary Blastoma Registry, USA (www.ppbregistry.org)

13.1 GENERAL REMARKS

Pleuropulmonary Blastoma (PPB) represents a very rare, but aggressive primary intrathoracic tumor in
early childhood. It was first described from Barnard in 1952 as “embryona of the lung” due to its
microscopic resemblance to embryonic lung. In 1961 Spencer thought the tumor cells to be a
dysontogenetic pulmonary analogue to more common childhood developmental neoplasms such as
nephroblastoma, hepatoblastoma or embryonal rhabdomyosarcoma arising from mesodermal
blastema and called it “Pulmonary Blastoma”. Manivel et al. defined “Pleuropulmonary Blastoma” of
childhood as distinct entity in contrast to the adult “Pulmonary Blastoma” — the adult form
characterized as a tumor with mesenchymal and epithelial cells but with absence of
carcinosarcomatous elements. Dehner classified the tumor into three histological subtypes. Prior to
the description of the Pleuropulmonary Blastoma as a separate histopathological entity these tumors

have often been diagnosed as pulmonary rhabdomyosarcoma or pulmonary hamartoma.

PPB almost exclusively presents in children beyond 5 years of age as a large intrathoracic mass.
Subtle malignant changes in case of PPB type | and common symptoms of a trivial respiratory
infection (such as cough, fever, respiratory distress or spontaneous pneumothorax) are responsible for

diagnostic difficulties.

The tumor may originate from the lung parenchyma itself or from extrapulmonary structures often
invading surrounding tissues in an aggressive and unpredictable manner. PPB type Il and Ill show a

tendency to recur and/or to metastasize most frequently into the brain.

13.2 OUTCOME AND PROGNOSIS

Due to the rarity of the disease treatment of children with PPB in the past has mostly been based on
an empiric and therefore individual decision. Information about clinical outcome is rare — to date less
than 400 cases of PPB are published, mainly in form of case reports, within literature reviews or as
retrospective series. There are only a few prospective studies with more than 10 patients, sufficient
clinical data and follow up information (Priest 1995, Indolfi 2000, Kirsch 2005).

Outcome is described to be very poor with a 5 years overall survival rate of 45%, and a 10 years
overall survival rate of only 8% (Priest 1995), depending on the histological subtype according to
Dehner (type | 80-85%, type Il and type lll with a 5 years overall survival rate of 45-50%). Early and
aggressive multimodal first-line treatment combining surgery with intensive multidrug chemotherapy
seems crucial for survival. Within the first 2 years of disease children are at a high risk to experience
early progression, local recurrences or fulminant CNS metastasis (Priest 2006). The only identified risk

factors to date are histopathological classification in combination with the age of the children (Indolfi).

CWS patients (only type Il and Ill PPB) who were prospectively treated according to their respective

CWS study protocol show a much better prognosis of about 70% overall survival with a mean follow
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up of 7 years including a lot of long term survivors up to 20 years. These good results may be due to

the consistent multimodal treatment according to the various prospective CWS protocols.

13.3 PATHOLOGY

PPBs are classified into three pathologic subtypes according to Dehner:
e Type lis an entirely cystic tumor.
o Type Il encloses cystic and solid areas.

e Type lllis an entirely solid tumor.

Histopathologically the Pleuropulmonary Blastoma (PPB) is composed of immature mesenchymal
cells. Cystic structures are often multilocular with lines of normal appearing respiratory epithelium but
small primitive mesenchymal cells beneath the benign lining. They look quite similar to congenital
pulmonary airway malformations (CPAM) and malignancy is rarely suspected preoperatively (Priest
2009). The solid parts present with different amounts of sarcomatous components such as
undifferentiated blastema, focal chondrosarcomatous, rhabdomyoblastic and/or fibroblastic
differentiation and non-neoplastic epithelial elements. Anaplasia and necrosis is common (please refer
to chapter 15.4.28). Lymph node involvement is rare. Pleural effusion is frequently found but cytology

is rarely diagnostic.

A strong evidence for age relation of the PPB types was found in the American series of PPB patients
(PPB type | in younger patients with a median age of 10 months at diagnosis and PPB type Il and Il in
33 and 44 months old children Priest). Several so called “PPB families” with a high incidence of
Pleuropulmonary Blastomas and an unusual set of other dysontogenetic changes (e.g. lung cysts,
cystic nephroma, thyroid dysplasia or other neoplasms) are described (Bal, Boman, Holland-Moritz,
Priest 1996 und 2009). Although there is a strong evidence for a “PPB Family Tumor Susceptibility
Syndrome” with an underlying genetic defect the complete genetic basis is not known. Further biologic

and genetic studies have been initiated in the framework of the International PPB registry.

13.4 THERAPY

Surgery and Chemotherapy are the cornerstones of PPB treatment. Surgical principles for all types of
PPB are identical to general recommendations for soft tissue sarcoma:

= Primary resection is preferred. Complete surgical removal (RO-resection) is highly
recommended. If primary resection is not possible, adequate biopsy followed by neo-adjuvant
chemotherapy and delayed complete resection should be performed.

= Local disease control if necessary via 2" and/or 3" look surgery is recommended.

= Lymph node involvement is unusual - extended lymph node dissection should be avoided.

13.4.1 PPB type |
Cystic structures of a PPB type | may be found incidental on chest X-ray and present as a

spontaneous pneumothorax. Cystic PPB is not easily distinguished from non-malignant cysts such like
congenital pulmonary airway malformations (CPAM) due to their overlapping features in clinical
presentation and imaging (Hill 2005). The management of asymptomatic cysts in young children is still
a subject of ongoing controverse discussions (Priest 2009). Malignancy is rarely considered and in

some cases the cysts may have been monitored for a while. The presence of multilocal or bilateral
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cysts or the coexistence of other dysontogenetic changes is highly suspicious for a PPB type I.

Metastases of PPB type | have never been observed but a development in a type || PPB may occur.

Surgery: Thoracotomy with complete excision (R0O) of the cysts is recommended (cystectomy
for exophytic tumors, segmentectomy or lobectomy depending of the extent of lung
replacement by the cysts). In case of multilocular or bilateral extended cysts when a complete
excision is impossible the largest cyst(s) should be removed for diagnostic procedures. If in
addition to a large multilocular cyst multifocal small cysts (1-2 cm in diameter) are present,
resection of all minor cysts is not recommended unless they are obvious. A re-operation has
to be carried out (a) when the tumor is determined to be PPB type Il and the thorascopic
resection margin is positive and/or (b) when post-operative imaging reveals that portions of a
major cystic structure remain.

Chemotherapy: The advantage of chemotherapy in PPB Type | patients is not proved.
Discussions with international experts resulted in a consensus to avoid chemotherapy in PPB
type | patients. Individual cases might need exceptional decisions. Please don’t hesitate to
contact the CWS Study Group centre in difficult cases.

Radiotherapy: Irradiation in PPB type | is not recommended.

13.4.2 PPB type Il and Il
PPB type Il and Il usually present as a large intrathoracic mass with partial or total opacification of the

hemithorax. Mediastinal deviation in imaging is typical. Even intra-operatively the tumor origin may be

difficult to define and the aggressive invasion of surrounding tissues such as the pleura, the

diaphragm, the thoracic wall, pericardium or mediastinal structures like the thymus within a short time

may be overwhelming. The risk of intraoperative tumor rupture and spillage which may occur due to

necrotic areas of the tumor require special surgical expertise. Pleural effusion is often found but

cytologically not positive. PPB type Il and Ill show a tendency to recur and/or to metastasize most

frequently into the brain. Local tumor control is most important.

Surgery: Primary complete resection (RO-resection) is strongly recommended if feasible.
Depending on the extent of the tumor lobectomy, bilobectomy or even a pneumectomy for
very large lesions might be necessary. Resection of pleural structures, diaphragm or thoracic
wall structures might be needed. If complete resection is not feasible, adequate biopsy is
recommended. As described above PPBs are characterized by diverse histologic
morphologies which must be sampled. Open biopsy should be used. If tru-cut biopsy is
employed, multiple biopsies of different tumor regions must be obtained. Fine needle biopsy is
not adequate. In these cases local tumor control has to be achieved after neoadjuvant
chemotherapy in a 2™ (e.g. week 10) or 3" look (e.g. week 19) surgery. Please remember to
mark unresectable margins for further radiographic studies.

Chemotherapy: PPB’s as tumors with mesenchymal origin have shown to be sensitive to the
same chemotherapeutic agents as soft tissue sarcoma. The CWS Study Group has treated
children with PPB’s similar to other RMS-like tumors with since 1981
VACA/VAIA/EVAIA/CEVAIA in four consecutive studies and has experienced good results.
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Therefore patients with PPB type Il and 1ll should be treated with VAIA according to the non-

RMS High Risk Group (please refer to chapter 9.3).

o Radiotherapy: The effectiveness of radiotherapy in PPB is not proved. Radiotherapy is
generally not recommended. It may be considered in individual cases (e.g. known residual
disease after chemotherapy and thorough attempts of surgical resection) carefully taken into

account risk versus benefit of irradiating thoracic structures in very young children.

13.5 FOLLOW UP RECOMMENDATIONS

Children with a PPB type Il or lll are at a high risk to experience early progression, local recurrences
or CNS metastasis within the first 24-36 months after diagnosis. Metastasis has not been observed in
type | PPB. Bilateral disease even in case of pre-existing cysts is uncommon, but should be taken into
account. Remaining cysts have to be observed carefully. Relapses after 3 years are rare, but the vast

majority of relapses show a fulminant outcome and no salvage therapy is available to date.

Close follow-up examinations according to the GPOH recommendations with a focus on thoracic
structures (e.g. chest scan via MRI or CT every 3 months in the first and second year and every 6

months until the fifth year after diagnosis) and the central nervous system is strongly recommended.
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14 GASTROINTESTINAL STROMAL TUMORS AND
DERMATOFIBROSARCOMA PROTUBERANS

coordinator: PD Dr. Martin Benesch, Graz, Austria

In cooperation with the European Working Group on Pediatric GISTs

14.1 GASTROINTESTINAL STROMAL TUMOURS

14.1.1 EPIDEMIOLOGY

Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of the
gastrointestinal tract and affect predominantly middle-aged or older adults. Among them the overall
incidence rates are reported to range between 6.5 and 14.5 per million per year [1-3]. In contrast
GISTs are very uncommon in children and adolescents. Due to their rarity and the lack of a
prospective standardized registration, population-based figures on the incidence of GISTs in this
population are not available. In young adults (20-29 years of age) the incidence rate was recently
reported to be 0.06/100.000 [2]. In the largest series presented to date the percentage of patients with
GISTs below the age of 21 years ranged from 0.5%-2.7% [4-6]. The UK National Registry of
Childhood Tumours reported an annual incidence of 0.02 per million children below the age of 14
years [7]. Gastrointestinal stromal tumors occur either sporadically or rarely in association with other
tumor syndromes such as neurofibromatosis type 1 [8-10]. As with familial GISTs (see below)
neurofibromatosis-associated GISTs are often multiple and involve predominantly the small intestine
[8-10]. The characteristic oncogenic mutations of the receptor tyrosine kinases [RTK] genes KIT and
PDGFRA [platelet-derived growth factor receptor alpha]) are rarely found in neurofibromatosis-
associated GISTs. The association of gastric leiomyosarcoma, extra-adrenal paraganglioma and
pulmonary chondroma, a syndrome affecting mostly young females was first described in 1977 by J.
Aidan Carney and subsequently termed Carney triad [11,12]. In 2002 Carney and Stratakis suggested
to distinguish another inherited tumor syndrome comprising GISTs and paragangliomas (“Carney-
Stratakis syndrome” or “Carney-Stratakis dyad”) from the "classic" Carney triad [13]. Since its first
description in 1998 [14], a total of twenty-one cases with familial GISTs have been reported so far [15-
17]. The inheritance of this rare tumor syndrome is autosomal dominant. The term familial GIST was
originally used to refer to germline KIT mutations. Recently germline mutations encoding the succinate
dehydrogenase (SDH) subunits B, C, D (SDHB, SDHC, SDHD) have been identified in patients with
Carney-Stratakis syndrome [18,19]. In contrast neither KIT, PDGFRA nor SDH mutations were found
in patients with the Carney triad [20]. Since GIST are heritable in the case of either germline KIT or
germline SDH mutations, these two unique forms of heritable GISTs have to be distinguished.

Familial GISTs differ from sporadic cases by the lack of female predominance [21]. Occurrence of
multiple tumors is observed both in syndromic and sporadic (see below) GISTs [21]. In contrast to
sporadic GISTs the majority of familial GISTs is located in the small intestine. Other phenotypic
characteristics associated with familial GISTs include mastocytosis, dysphagia, cutaneous
hyperpigmentation or urticaria pigmentosa and (in one kindred) recurrent small intestinal diverticular

perforation [21]. However, early manifestation of familial GISTs during childhood and adolescence has
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not been described to date. The youngest patient in a GIST family who later developed (multiple)

GISTs over a period of 32 years was 18 years when he underwent surgery for a jejunal tumor.

14.1.2 HISTOLOGY AND MOLECULAR GENETICS

Until the late eighties these tumors were classified as gastrointestinal leiomyomas, leiomyosarcomas,
leiomyoblastomas, or schwannomas. At that time diagnosis was primarily based on histopathological
features. In 1983 Mazur and Clark proposed to more accurately term these neoplasms stromal tumors
[22]. Three morphological variants (epithelioid, spindle cell and mixed cell) are distinguished [23].
Although it has been suggested that the epithelioid subtype is predominantly found in children and
adolescents, analysis of 99 of 113 cases in which data on the GIST subtype were available disclosed
that 35 were of epithelioid cell, 43 of spindle cell and 21 of mixed cell morphology [21]. In the late
nineties major advances further elucidated the origin and pathobiology of GISTs. First ultrastructural
and immunophenotypic studies showed that GISTs share many morphological features with the
interstitial cell of Cajal (ICC), a gastrointestinal pacemaker cell [24]. Second ICC and the majority of
GISTs stain positive for both CD34 and CD117 (KIT), a type Ill receptor tyrosine kinase [24]. Among
adult cases 95% and 70% of GISTs are immunohistochemically positive for CD117 and CD34,
respectively. Third 60-80% of GISTs carry gain-of-function mutations of the KIT gene leading to its
oncogenic activation [23,25].

In contrast only about 0-10% of pediatric GISTs have an oncogenic KIT mutation [26-28]. Only two
patients were reported with a PDGFRA mutation to date [28,29]. Interestingly most KIT—wild-type (WT)
GISTs were found to have expression of phosphorylated KIT comparable to that of KIT-mutant-type
GISTs suggesting a nonmutational activation of KIT in these patients. In addition activation of KIT and
downstream signalling molecules (AKT, mTOR, PDK1, MAPK) were found to be expressed in the
majority of pediatric GISTs [27,28]. In vitro testing of the sensitivity of murine cells transfected with
either WT or mutant (KIT"***®) KIT showed that proliferation in WT-transfected cells is most effectively
inhibited by second generation RTK inhibitors such as nilotinib, sunitinib, dasatinib, and sorafenib. In
contrast, when imatinib was used considerably higher drug concentrations were required to obtain a
similar effect of proliferation inhibition. From the limited data available it is concluded that gene
expression profile of pediatric GISTs may be distinct from that observed in adult WT GISTs. Among
others FGF 4 (fibroblast growth factor 4), BAALC (brain and acute leukemia, cytoplasmic), IGFR1
(insulin-like growth factor 1 receptor) were shown to be upregulated in pediatric GIST [27,30]. Recently
insulin-like growth factor 1 receptor (IGF1R) was found to be significantly expressed in a series of 17
GISTs including one pediatric GIST both by Western blot analysis and immunhistochemistry [31]. Of
note, in two tumors that lacked a common GIST mutation IGF1R was overexpressed 10- to 30-fold.
Inhibition of IGF1R by small molecules might become an attractive therapeutic option in WT GISTs

known to be relatively resistant to imatinib therapy.

14.1.3 CLINICAL PRESENTATION

Although sporadic GISTs have been observed even in newborns, the majority of patients become
symptomatic at the end of the first or during the second decade of life [21]. The most common clinical

sign of GISTs in childhood and adolescence is upper gastrointestinal bleeding often leading to severe
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(hypochromic, microcytic) anemia and anemia-related symptoms such as pallor, fatigue, collapse or

vertigo. Other non-specific symptoms include loss of appetite/poor feeding, abdominal pain, abdominal
distension, nausea, vomiting, constipation and diarrhea. In very young children these symptoms result
primarily from obstruction of the small intestine or colon, the most common sites of GISTs in this age
group. A palpable abdominal mass is not uncommon suggesting a more advanced stage of the
disease. Duration of symptoms ranges from a few hours to 2 years. The majority of pediatric GISTs
are located in the stomach. GISTs are occasionally found also in other parts of the gut such as the
duodenum, small intestine, colon or rectum. The size of GISTs in the pediatric and adolescent
population ranges widely from 1.5 to 35 cm. Some patients are found to have multiple tumors or
tumors with numerous satellite lesions even without an associated tumor syndrome. GIST generally
have a nodular growth pattern with the surface often ulcerated, but submucosal spreading may be
observed [21]. Ulceration may result in acute or chronic bleeding. The liver is the most common site of
metastatic spread, but liver metastases are rarely seen at diagnosis [21]. Similarly lymph node,

peritoneal or mesenteric metastases are infrequent at presentation, but are typical sites of recurrence.

14.1.4 DIAGNOSIS
Although the initial diagnostic work-up in children with (suspected) GISTs is comparable to that used in

adult patients, no standardized algorithm exists to date for the follow-up of these patients. Magnetic
resonance imaging (or computed tomography) is mandatory both in the diagnostic work-up and follow-
up of patients with GISTs. F-fluorodeoxyglucose-positron emission tomography (FDG-PET) seems to
be a useful additional diagnostic tool, particularly to monitor treatment response. Endoscopy is done in
some patients, particularly in case of upper gastrointestinal bleeding. The final diagnosis is based on
histology and immunohistochemistry. Tissue samples can be obtained either by (endoscopic or
percutaneous) biopsy or resection of the tumor. Whereas endoscopic biopsies are often non
diagnostic, percutaneous biopsies may increase the risk of intra-peritoneal tumor dissemination. Thus

tumor biopsy is unnecessary, if the tumor is localized and resectable [32].

14.1.5 TREATMENT
The standard practice and management guidelines for adult patients with GISTs have been

comprehensively reviewed by different groups (e.g. the GIST Task Force of the National
Comprehensive Cancer Network (NCCN) and the European Society of Medical Oncology [ESMOQ]).
Surgery is the most important aspect of treatment. As in adults the major goal is to achieve local
excision with microscopic free margins [21,23,33-35]. Resection of localized GISTs of the stomach is
generally done by antrectomy, partial (distal) gastrectomy or less commonly by wedge resection,
which are curative in the majority of patients [21]. Incomplete resection with both microscopic and
macroscopic residual disease, however, has been reported after primary surgery. More radical
surgical procedures such as subtotal or total gastrectomy are reported in patients with large tumors or
in case of local recurrence. Wide local excision, segmental resection or hemicolectomy are performed
when GIST are located in the small intestine or colon. Although lymph node involvement seems to be
more common than in adult patients, lymph node dissection was described in only 3 cases/series.
Removal of liver metastases is accomplished either by wedge resection, partial hepatectomy,

hemihepatectomy or atypical hepatic resection.
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Despite the fact that GISTs generally do not respond to chemotherapy, its use is documented in four

patients (preoperative, n=1, postoperative, n=1; relapse, n=1, postoperative and relapse, n=1) [21].
The use of conventional cytotoxic chemotherapy, however, is not recommended for the treatment of
pediatric GISTs. Although imatinib and sunitinib is increasingly being used for the treatment of children
and adolescents with GISTs [21], the total number of reports on patients receiving imatinib and/or
sunitinib is still low. In the study by Agaram et al. 7 patients (6 for metastatic disease, one adjuvantly)
received imatinib for 3 to 18 months. For those with metastatic disease four did not respond, one
achieved stable disease, and one had a mixed response [27]. Four patients were treated with
sunitinib, in two patients treatment had to be interrupted due to drug intolerance, one patient had
stable disease and one showed a partial remission, but progressed following discontinuation of
sunitinib after 8 months. A single case report described the use of both imatinib and sunitinib in a girl
with a large, localized GIST who did not undergo tumor resection [36]. Mutation analysis was negative.
She developed metastatic disease while treated with 400 mg/day of imatinib, then the disease
stabilized for 4 years with a dose increase to 800 mg. Following progression she was changed to
sunitinib and a further stabilization could be achieved. Another patient with gastric GIST (as part of a
Carney triad) and multiple liver metastases was treated with imatinib at a starting dose of 340 mg/m?
and achieved a complete remission following dose escalation to 570 mg/m2 with a follow-up of 27+
months [37]. This patient had no detectable KIT or PDGFR mutation. A series of seven patients
treated with sunitinib for recurrent or progressive GISTs was just recently reported [38]. Partial
response was observed in one patient and stable disease for 7-21+ months in five patients. One
patient progressed on sunitinib [38]. Children or adolescents with GISTs who are considered for
treatment with RTK inhibitors should be included into prospective clinical trials. However, as of May
2009 there is no active and recruiting study evaluating either imatinib or sunitinib in children with
GISTs. If possible the decision to start treatment with RTK inhibitors should be based on the risk
profile of the patient. In agreement with the guidelines for adults with GISTs [32-34] treatment with
RTK inhibitors is currently only recommended in children/adolescents with extensive GISTs (i.e.
metastatic or in case initial RO resection is not feasible) despite the fact that both imatinib and sunitinib
are not approved for the treatment of GISTs in this age group. There is no consensus on imatinib
dosage, but a starting dose of 400 mg/m2 once daily might be suggested with a maximum dose of 400
mg bid. Although recent evidence suggests that imatinib might decrease the relapse incidence in adult
patients with completely resected GISTs of >5 cm, there are currently insufficient data to recommend
adjuvant RTK treatment in RO resected pediatric GISTs.

In summary surgical resection of the intact primary tumor with negative margins (RO) is the
prerequisite for cure in children and adolescents with GISTs. Although the number of patients treated
with RTK inhibitors is limited in this population, current evidence suggests that disease stabilization or

partial remissions can be achieved with administration of RTK inhibitors.

14.1.6 PROGNOSIS
Risk stratification in adult patients with GISTs is based on tumor size, mitotic index and location of the

primary tumor [23,32-35]. The risk stratification system used in adult GISTs has been evaluated

(though not systematically) in pediatric GISTs and does not seem to be predictive in children with
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GISTs [27]. In this study 83% of 12 patients with >6 months follow-up developed metastases, but only

one patient died indicating that the clinical course in pediatric GISTs may be different from those in
adults. Until a risk stratification system for childhood GISTs has been proposed, the current risk
classification for adult GIST patients seems to be an appropriate basis for the risk assessment in
children and adolescents with GISTs. Although the maijority of patients with GISTs can be cured with
complete surgical resection alone, prognosis is dismal, if the tumor and/or metastatic lesions are not
amenable to complete resection [21]. Recurrences may occur many years following diagnosis (e.g. 2
patients with Carney triad died after disease duration of 22 and 29 years). Overall follow-up time is
short in most series and rarely exceeds two years [21]. The final outcome of patients who have
developed tumor recurrence is reported only in few cases. Of note pediatric GISTs are often found to
have a relatively benign clinical course despite tumor recurrence and development of metastases [27].
Overall in 78 of 113 patients the follow-up (median time: 5.7 years) is reported with disease status in

97 [21]. Sixty-eight percent are alive without disease, 21% are alive with disease and 11% have died.

14.1.7 FOLLOW-UP
The initial diagnostic work-up in children with (suspected) GIST is comparable to that used in adult

patients, but no standardized algorithm exists to date for the monitoring of these patients. Although
follow-up strategies vary widely among treatment centers, long-term follow-up seems to be mandatory
in all children and adolescents with GIST. The time of relapse depends on the individual risk profile of
the patient (i.e. size and location of the tumour and mitotic index). According to the ESMO guidelines
adult intermediate to high-risk patients with GIST are generally monitored by CT-scan every 3-4
months for 3 years, then every 6 months until 5 years and yearly afterwards. Low risk patients are
monitored by CT scan every 6 months for five years. In children, however, the exposure to irradiation
has to be considered following repeated CT. Thus MRI might be preferable instead of CT, if MRI is
available. Alternatively one might use alternating MRI and ultrasound. PET scan is very effective in
diagnosing GIST and for the assessment of response, but is also associated with exposure to
irradiation and its value for the follow-up has not been assessed in these patients. Endoscopy for the

follow-up is neither discussed in the ESMO nor NCCN guidelines.

14.1.8 FUTURE PERSPECTIVES
Current evidence suggests that GISTs in the pediatric and adolescent population are to a certain extent

different from those in adults. Although the number of children and adolescents with GISTs reported in
the medical literature steadily increases, data on the pathogenesis, clinical course and prognosis of
these tumors in this particular population are currently insufficient. In addition pediatric standards for the
management of these tumors do presently not exist. Thus clinical, histopathological and molecular
genetic data from children and adolescents with GISTs should be prospectively collected within the
CWS database. A European Working Group on Pediatric GISTs was recently established. The analysis
and exchange of non-personal data within an international cooperation is a major prerequisite for the
development of diagnostic standards and risk-adapted therapeutic strategies in accordance with
guidelines for adult patients with GISTs. Reference pathology and standardized molecular biological
analysis of tissue samples will be done in all children and adolescents with GISTs upon registration (see
chapter 16.5).
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14.2 DERMATOFIBROSARCOMA PROTUBERANS

Dermatofibrosarcoma protuberans (DFSP) is a fibrohistiocytic tumor of the dermis and subcutis
characterized by aggressive local growth and a low propensity to metastazise [39]. The trunk is the
most common site of the tumor, followed by the extremities [39,40]. Dermatofibrosarcoma protuberans
occurs predominantly in the third and fourth decade of life with a slight male predominance [39,40]. As
with GISTs DFSP is very rare in children [41]. Incidence rates are 0.2, 0.3, 0.5 per million population for
patients aged 0-14, 15-19, 20-24 years, respectively [41]. Congenital DFSP has also been reported in a
small number of patients [42]. In general DFSP present as superficial, red-bluish (erythematous,
angiomatous) flattened or atrophic plaques or firm nodules [42-44]. Due to its slow growth, diagnosis of
DFSP is often delayed for several years [42,44]. Immunohistochemically DFSP stains positive for CD34
[42,45]. The majority of DFSP shows a reciprocal translocation t(17;22)(q22;913) or a supernumerary
ring chromosome containing material from t(17;22) [45]. The t(17;22) results in a novel fusion gene
transcript COL1A1-PDGFB. The COL1A1 gene encodes a major component of type | collagen, whereas
PDGFB encodes the platelet-derived growth factor beta chain, a ligand for the receptor tyrosine kinase
PDGFR [45]. It has been shown that the COL1A7-PDGFB fusion protein induces tumor growth by

production of mature PDGFB and/or increased expression of the corresponding PDGFR [45,46].

Local excision with microscopically free margins is the cornerstone of treatment for patients with DFSP
[39,42-44]. External beam irradiation is reported in a limited number of adult patients with DFSP [39,45].
Among adult patients the cumulative incidence of local recurrence is 4% at 10 years [39], but due to its
low incidence recurrences are rarely reported among children [43]. The molecular characteristics make
DFSP a candidate for molecularly targeted therapy with imatinib [45,47,48. Response rates range from
57%-100% in adults with advanced DFSP [45,47]. Only one child treated with imatinib for large DFSP of
the extremity has been reported so far [48]. Due to its immunohistochemical and cytogenetic similarities
with GISTs DFSP will be registered within the GIST network.
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15 PATHOLOGY OF SOFT TISSUE SARCOMA

Soft tissue tumours comprise a large number of tumours and tumour-like lesions with different
biological behaviour (see http://www.iarc.fr/en/publications/pdfs-online/pat-gen/index.php for the WHO
classification153). A correct histopathological and molecular classification is crucial for an adequate
treatment of soft tissue sarcoma patients, and in particular, a reference pathology is mandatory to
avoid inappropriate treatment.

The CWS Study Group has chosen a grouping of soft tissue sarcomas based on the chemosensitivity
of tumours. The terms ‘rhabdomyosarcoma-like” and “non-rhabdomyosarcoma-like” tumours do not
reflect the histogenesis of these tumours, but were chosen for therapeutical purposes (Table 6)

Rhabdomyosarcoma-like tumours — good chemosensitivity (former CWS Group A)

Soft tissue sarcoma such as embryonal rhabdomyosarcoma (RME), alveolar rhabdomyosarcoma
(RMA), the extraosseous Ewing’s family tumour group including extraosseus Ewing’s Sarcoma (EES),
peripheral primitive neuroectodermal tumour (pPPNET/MPNT) as well as synovial sarcoma (SySa) and
undifferentiated sarcoma (UDS) are sensitive to chemotherapy and are termed rhabdomyosarcoma-
like tumours in the CWS protocols. A distinction is made in this group between embryonal
rhabdomyosarcoma (RME) with a favourable histology and other tumours with unfavourable histology,
comprising alveolar rhabdomyosarcoma (RMA), the extraosseous Ewing’s tumour group including
Ewing’'s Sarcoma (ES), peripheral primitive neuroectodermal tumour (pPNET/MPNT), synovial
sarcoma (SySa) and undifferentiated sarcoma (UDS).

Non-rhabdomyosarcoma-like tumours - (former CWS Groups B and C)

This group includes soft tissue sarcoma like: angiomatoid fibrous histiocytoma (AFH), alveolar soft part
sarcoma (ASPS), clear cell sarcoma (CCS), chordoma (CHORD), desmoplastic small round cell
tumour (DSRCT), dermatofibrosarcoma protuberanx (DFSP), extraskeletal chondrosarcoma (ECS;
including mesenchymal (MesCS) and myxoid chondrosarcoma (MyxCS)), epithelioid sarcoma (ES),
embryonal sarcoma of the liver (ESL), endometrial stromal sarcoma (ESS), fibrosarcoma (FS) and
congenital (infantile) fibrosarcoma (cFS), extraosseous giant cell tumour (GCT), gastrointestinal
stromal tumours (GIST), inflammatory myofibroblastic tumour (IMFT) and sarcoma (IMFS), juvenile
nasopharyngeal fibroma (JNF), low grade fibromyxoid sarcoma (LGFMS), leiomyosarcoma (LMS),
liposarcoma (LPS), malignant fibrous histiocytoma (MFH), myofibroblastic sarcoma (MFS), malignant
mesenchymal tumour (MMM), malignant peripheral nerve sheath tumour (MPNST, also
neurofibrosarcoma (NFS) or malignant schwannoma), malignant rhabdoid tumour (MRT),
myxofibrosarcoma (MYX), PEComa (PEC), plexiform fibrohistiocytic tumour (PFT), pleuropulmonary
blastoma (PPB), pigmented neuroectodermal tumour of childhood or Retina-Anlage tumour (RAT),
vascular sarcoma (VS; including hemangioendothelioma (HE), hemangiopericytoma (HP) and
angiosarcoma (AS)).

Please note, that there is a separate chapter for fibromatoses and myofibromatoses (chapter 12),
pleuropulmonary blastoma (chapter 13) and dermatofibrosaroma protuberans and gastrointestinal
stromal tumours (chapter 14).
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15.1 RHABDOMYOSARCOMA (RMS)

Rhabdomyosarcoma are classified according to the International Rhabdomyosarcoma Classification,
which is based on the Horn and Enterlin classification. The subtypes of this classification are related to
the prognosis of patients, treated according to current therapy schemes.

The morphological diagnosis of rhabdomyosarcoma is based on a combination of cytologic aspects,
growth pattern and immunohistologic staining patterns, as pointed out in the following chapters. A
myogenic differentiation should always be confirmed by immunohistochemistry. Myogenin and MyoD1
are the most reliable proteins for a skeletal muscle differentiation. Both proteins are expressed within
the nucleus. Poorly differentiated rhabdomyosarcoma usually express a higher level of myogenin as
well differentiated tumours. Both proteins can also be identified in regenerating muscle fibres and
other tumours with skeletal components like Wilms-tumours or ectomesenchymoma. Therefore they
are not specific for rhabdomyosarcoma. An expression of myogenin or MyoD1 has also been
described in single cases of myofibromatosis.

Other specific proteins of skeletal muscle development are myoglobin and myosin, but they appear
later in myogenesis and can only be identified in differentiated tumour cells. Desmin and actin are
expressed in various tumours with a myogenic differentiation and are not specific for muscle
differentiation.

15.1.1 Rhabdomyosarcoma with favourable diagnosis
Botryoid embryonal rhabdomyosarcoma

This type of embryonal rhabdomyosarcoma, comprising about 7% of all rhabdomyosarcomas, can
only arise in hollow organs like the bladder, the vagina, the bile duct, the ear, the nose, and
occasionally in the anus. The tumour forms a characteristic “grape-like” tumour protruding the lumen.
Typical for botryoid embryonal RMS is the cambium layer of tumour cells arranged in parallel fasciles
below the covering epithelium. The basis of the tumour is usually hypocellular. It has been shown that
a polypoid growth pattern is more important for prognosis than the demonstration of the cambium
layer, which is sometimes difficult to identify. The degree of differentiation of rhabdomyoblasts may
vary from poorly to well differentiated with myotubes and even cross striation.

No typical genetic markers have been identified so far. Single cases were reported to have a trisomy
of various chromosomes and some deletions were found. Nevertheless this type of embryonal
rhabdomyosarcoma is regarded as a specific entity distinguishable from other types of RMS.

Spindle-cell rhabdomyosarcoma

This type of embryonal rhabdomyosarcoma, comprising about 3-8% of all rhabdomyosarcoma,
predominantly arises in the paratesticular region. It has been postulated that at least 75% of the
tumour has to be of spindle-cell rhabdomyosarcoma cells. The growth pattern resembles that of
smooth muscle, but immunohistochemical staining usually shows a strong expression of skeletal
muscle proteins and a high degree of differentiation. A strong expression of desmin and actin is
typical, myosin, myoglobin, troponin T and titin can also be found. Because of the high degree of
differentiation myogenin and MyoD1 are only weakly expressed.

No typical genetic markers and no common genetic aberrations have been identified for the spindle-
cell type of embryonal rhabdomyosarcoma so far. Single case reports have described structural
differences in chromosomes 1, 8, 12, 21 and 22.
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15.2 RHABDOMYOSARCOMA WITH INTERMEDIATE PROGNOSIS

Classical embryonal rhabdomyosarcoma

This group comprises all sarcomas showing a skeletal muscle differentiation but which are not
belonging to the alveolar rhabdomyosarcoma or the two subtypes of embryonal rhabdomyosarcoma
described above. According to the International Classification of Rhabdomyosarcoma the so called
pleomorphic rhabdomyosarcoma of childhood and adolescence also belongs to the group of classical
embryonal RMS. Therefore this group of rhabdomyosarcoma is very heterogenous and various
histological patterns can be seen in these tumours.

In general, embryonal rhabdomyosarcoma can arise in almost every region of the body. Nevertheless
a higher incidence is found in the head- and neck-region (about 46 % of all embryonal
rhabdomyosarcoma) and the genitourinary tract (28%). In contrast only about 8% of cases are seen in
the extremities. In the pelvic region (urinary bladder and prostate) almost only embryonal
rhabdomyosarcoma occur. Some other sites, in which almost exclusively embryonal
rhabdomyosarcoma arise (e.g. the orbita), are associated with a more favourable prognosis.

In histologic examinations the tumour is composed of spindle-like or ovoid cells of variable cellularity.
Different growth patterns ranging from strongly myxoid areals to boundle-like or fibric growth can be
distinguished. A variable degree of cellularity with dense areas, usually around vessels, alternates with
loose hypocellular myxoid areas. The content of fibrous fibres can vary strongly. Typically a marked
eosinophilic cytoplasm can be seen in at least a part of the cells, demonstrating a myogenesis in these
tumour cells. Especially in so-called tandem-cells with multiple nuclei and in large, rounded myoblasts
a strongly eosininophilic cytoplasm is seen. In specimens after irradiation or chemotherapy the number
of myoblasts may be found enlarged. Nevertheless the biological relevance of this induced
differentiation is not yet known. In some cases, this induced differentiation was associated to
progressive disease. Therefore a resistancy of tumour-cells to cytotoxic drugs might be associated to
this differentiation pattern. The occurence of so-called anaplastic cells has been recognised as an
unfavourable marker. Anaplastic cells are, according to Wilms tumours, defined as cells with strongly
enlarged, pleomorphic nuclei (three times larger than nuclei of surrounding tumour cells) and enlarged
atypical mitotic figures. Nevertheless larger studies need to prove anaplasia as an important marker
for prognosis.

No typical genetic marker for all embryonal RMS has yet been found. Detection of mutations in the
p53 tumour suppressor gene might be of prognostic relevance, because it has been demonstrated in
metastatic embryonal RMS™’.

15.2.1 Rhabdomyosarcoma with unfavourable prognosis
Alveolar rhabdomyosarcoma, including the solid variant

Alveolar rhabdomyosarcomas (RMA) comprise of a specific group of myogenic sarcomas, differing in
biology from all types of embryonal RMS. In the 50’s Riopelle and Theriault described the typical
histologic pattern. It is called alveolar rhabdomyosarcoma, because the tumour forms ‘alveoli-like’
regression cavities. A single focus of alveolar differentiation in an otherwise embryonal
rhabdomyosarcoma demands the diagnosis of alveolar rhabdomyosarcoma. Patients with an alveolar
RMS show a different age distribution than those with embryonal RMS. Children below one year of
age rarely develop an alveolar RMS (only 4.7 % of all alveolar RMS). Until the age of five years the
incidence increases and shows an equal distribution until early adulthood. RMA occur slightly more
often in males (ratio 1.2:1). A distinct site distribution is seen compared to embryonal RMS. Alveolar
RMS are found predominantly in the extremities (about 45% of cases), followed by head- and neck-
tumours (about 22 %) and tumours of the trunk (12%).
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Metastatic disease at time of diagnosis is found in alveolar RMS in a much higher incidence as
compared to embryonal RMS. Therefore stage IV RMA patients are more often found.

The alveolar RMS is composed of round-shaped tumour cells with ample nuclei and a narrow
cytoplasm. The cytology differs from that seen in embryonal RMS: The nuclei are darker with
condensed chromatin. The tumour cells are arranged in large solid complexes, often forming small
cavities due to regression. Giant tumour cells can be found inside these cavities. Typically a single
layer of tumour-cells lines the fibrous septa surrounding the tumour nests. If formation of cavities has
not, or has not yet taken place, the tumour is referred to as the ‘solid variant” of alveolar
rhabdomyosarcoma. The identification of these solid variants and distinction from embryonal RMS is
very important, as they prognostically behave like a classical alveolar rhabdomyosarcoma and
therefore need an appropriate therapy. They can be identified in regard to the typical alveolar cytology
and to the reticulin fibre pattern. In silver-stainings according to Bielschowski, embryonal
rhabdomyosarcoma display a subtle network of reticulin-fibres, while alveolar rhabdomyosarcoma
tumour cell nests are usually reticulin fibre-free (only the surrounding fibrous septa contain reticulin
fibres).

Some cases of alveolar rhabdomyosarcoma are reported showing only focal alveolar histology. In prior
IRS-studies they were called mixed embryonal/alveolar rhabdomyosarcoma. At the beginning of the
80’s it was shown that these mixed tumours had a similar unfavourable prognosis as typical alveolar
rhabdomyosarcoma.

Common genetic abnormalities seen in alveolar RMS include translocations involving FKHR and either
the PAX3 or PAX7 genes. The specific translocations t(2;13)(q35;q14) and its variant t(1;13)(p36;914)
are most frequent in alveolar rhabdomyosarcoma, resulting in PAX3-FKHR and PAX7-FKHR fusion
genes, respectively.

15.3 OTHER “RMS-LIKE”-TUMOURS

These tumours are allocated to unfavourable histology:

The Ewing tumour group (bone and extraskeletal) share a translocation involving the ews-gene on
chromosome 22. In most cases a t(11;22) translocation results in a fusion transcript of the genes ews
and fli1 with different subtypes, depending on different exon combinations. Less often a
1(21;22)(q22;912) translocation fuses the ews gene to erg or a t(7;22)(p22;912) translocation resulting
in a ewsl/etv1 fusion.

Three subtypes can be distinguished based on morphology and antigen expression: classical Ewing’s
sarcoma (EES), atypical Ewing’s sarcoma and peripheral primitive neuroectodermal tumour (pPNET)
(also termed malignant peripheral neuroectodermal tumour (MPNT)). All three types show an CD99
expression at the cell membrane. The expression of CD99 is not specific for Ewing’s family tumours,
but is also to be found in various tumours including other small round cell tumours, mainly in childhood
lymphomas.

15.3.1 Classical Ewing’s sarcoma (EES)

The classical Ewing’s sarcoma is composed of monomorphic round cells forming solid sheets. The
nuclei are round and have a slightly hyperchromatic fine granular chromatin. The cytoplasma is barely
visible. Often a second cell type with strongly hyperchromatic nuclei can be found. They might
correspond to pre-apoptotic tumour cells. Approximately 50% of cases are positive in a PAS-staining.
Staining of the reticulin-fibres reveals that the tumour cells are almost free of fibres. In addition to
CD99 antigen a low level expression of vimentin can be seen. Neuronal differentiation cannot be
detected (NSE, S-100, synaptophysin, etc.). Single cell positivity for cytokeratin is possible.
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15.3.2 Atypical Ewing’s sarcoma

The term atypical Ewing’s sarcoma is used in two instances: Some cases show a classical Ewing’s
sarcoma cytology of tumour cells and express one single neural antigene, mostly NSE or
synaptophysin. The second group of tumours is positive for CD99, but shows a cytology very unusual
for Ewing’s sarcoma. The cells are larger and more polymorphic. The nuclei tend to be ovoid and are
hyperchromatic. The expression of a neural antigene might be seen, but tumours with atypical
cytology and missing neural antigene-expression are also classified into this group.

15.3.3 Malignant peripheral neuroectodermal tumour (MPNT) or peripheral primitive
neuroectodermal tumour (pPNET)

The malignant peripheral neuroectodermal tumour (MPNT) is identical with the peripheral primitive
neuroectodermal tumour (pPNET) of the angloamerican scientific literature. In order to avoid confusion
with the central primitive neuroectodermal tumour (cPNET), which is histogenetically different from the
group of Ewing's tumours, the term MPNT was introduced. The terms peripheral neuroblastoma or
peripheral neuroepithelioma should not be used any more.

The morphology of these tumour-cells is identical with that of classical or atypical Ewings tumours, but
they express at least two neural antigenes, e.g. NSE, S-100, synaptophysin, PGP 9.5 or others. The
formation of so-called Homer-Wright or Flexner-rosettes are as well assessed as neural differentiation
of a MPNT, even if no or only a single neural antigen is expressed.

The Askin tumour is the term for a MPNT of the thoracic wall. In this anatomic site many tumours of
the Ewing'’s family occur, displaying strong neural differentiation.

15.3.4 Synovial sarcoma (SySa)

Most cases of synovial sarcoma occur in the extremities, but they can also be found in nearly every
other location like the thoracic wall or in the neck-and head region. In children and adolescents the
highest incidence is seen between 13 and 15 years of age. The origin of the tumour cells is still
unclear. The formerly suspected descendence from the synovia has proved to be wrong by
histochemical and electronmicroscopical studies. Nevertheless, the term synovial sarcoma has been
retained to avoid confusion by changing names.

Synovial sarcomas are so-called biphasic tumours with an epithelial and mesenchymal component.
The mesenchymal cells have a spindel cell-like appearance and form bundels. The epithelial
compound can either be seen already in conventional stained slides or must be visualized using
immunohistochemical stainings for cytokeratins. If a tumour only shows a mesenchymal differentiation
in conventionally stained slides it is called a monophasic fibroblastic synovial sarcoma. In these cases
along with cases where the epithelial differentiation cannot been demonstrated even using
immunohistochemistry, a genetic characterisation is important. It has not been proven yet that a
monophasic epithelial synovial sarcoma really exists. Having been widely discussed in the literature, it
still lacks genetic characterisation.

Immunhistochemistry shows that synovial sarcoma express vimentin in the mesenchymal component.
Sometimes smooth muscle actin can be identified as well. The epithelial cells are positive for
cytokeratin and the epithelial membrane antigene (EMA). The cytoplasm of the spindle-like cells is
positive for CD99 and bcl-2.

Almost all synovial sarcoma carry the typical translocation t(X;18), involving the ssx7, ssx2 or ssx4
gene on Xp11 and the syt-gene on 18q11. Various splicing-variants occur. A prognostic relevance of
the different genetic changes is still being debated.
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15.3.5 Undifferentiated sarcoma (UDS)

All poorly differentiated sarcoma, which cannot be categorized into one of the well known groups of
sarcomas belong to this group. The differentiation of cells is often so poor that a histogenetically
typical expression pattern of antigens cannot be demonstrated. The group is very heterogeneous, but
all tumours share a vimentin expression. Other antigens are missing or cannot be sorted into known
expression patterns. The diagnosis is often made by ruling out identifiable sarcoma types.

15.3.6 Sarcoma, not otherwise specified (NOS)

Tumours belonging to this group have to be separated from the UDS group, because a further
specification could not be performed due to poor biopsy material, low percentage of tumour cells,
insufficient fixation or other artefacts. Only a mesenchymal differentiation can be identified. It has to be
stressed that the terminus sarcoma, not otherwise specified, is not used uniformly throughout the
literature and therefore these tumours are sometimes named undifferentiated sarcoma.

15.4 “NON-RMS-LIKE”-TUMOURS (NRSTS) AND SPECIAL HISTIOTYPES

This category comprises different sarcomas and special histiotypes with variable histogenesis and
prognosis. For detailed descriptions of these often vary rare tumours in paediatric age please refer to
specialised text books like Coffin CM, Dehner LP, O'Shea PA: Pediatric Soft Tissue Tumours. A
clinical, pathological and therapeutic approach (Williams & Wilkins, Baltimore, 1997) and Weiss SW,
Goldblum JR: Enzinger’s Soft Tissue Tumours (4™ ed., Mosby, St. Louis, USA, 2001).

15.4.1 Angiomatoid fibrous histiocytoma (AFH)

In the past this tumour entity was regarded as variant of MFH. As the prognosis for patients with such
a tumour has proved favourable, these lesions were regarded as fibrohistiocytic tumours of
‘intermediate malignancy’. The prefix “malignant” was deleted. About 80% of these tumours occur in
infants or adolescents. Congenital cases have been described. The main localisations are the
extremities, especially the femur, the forearm and the elbow, less often the tumour is found in the
trunk. Frequently the tumours are located below the skin. Systemic symptoms like anemia, weight
loss, fever, thrombocytopenia and sweating at night occur in 25% of the patients. In most cases the
tumour is well defined. A capsule-like band of connecting tissue with dense lymphatic tissue is often
found in the periphery mimiking a lymph node. The tumour cells are ovoid or spindle-shaped and often
develop blood-filled cavities. Immunhistochemically these tumours are always positive for vimentin.
Actin, desmin, CD68 and lysozyme can be identified, but epithelial and endothelial antigens are never
expressed.

15.4.2 Alveolar soft part sarcoma (ASPS)

The alveolar soft part sarcoma is a rare sarcoma of uncertain histogenesis. The tumour is composed
of roundly shaped, clustered cells arranged in nests. Alveolar-like cavities are found in the centre of
the tumour cell nests. Typical intracytoplasmic crystals can be identified using a PAS diastase stain or
by electron microscopy. Vimentin expression as well as the expression of myogenic antigens have
been described, even though a myogenic descent seems to be unlikely. The alveolar soft part
sarcoma has to be classified as high grade sarcoma. Brain metastases in the course of disease are
common.The detection of a t(X;17) (p11;925) translocation verifies the diagnosis.

15.4.3 Chordoma (CHORD)

Chordoma is a low to intermediate grade malignant tumour that recapitulates notochord. It most
commonly presents after age 30 and typically involves the axial spine. Chordomas are lobulated
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tumours and the tumour cells are arranged in sheets, cords or float singly within an abundant myxoid
stroma.

15.4.4 Clear cell sarcoma (CCS)

The clear cell sarcoma of soft tissue represents a neuroectodermal tumour also called malignant
melanoma of soft tissue. About 20-40% of cases occur during the first two decades of life, but rarely
before the age of 10 years. The tumours are often localised in association with tendons and
aponeuroses of the foot or the ankles, but other locations have been described as well. The tumour
cells are roundly shaped, have a clear cytoplasm and are usually arranged in clusters. They show a
strong positivity for PAS staining. In about 10% of cases a melanin pigment is found. The tumour cells
can be labeled with the antibodies HMB45 and Leu7 by immunhistochemistry. In addition S-100
protein expression is seen. CCS is characterized by the fusion between ews (22912) and atf1(12q13).

15.4.5 Dermatofibrosarcoma protuberans (DFSP)

Most of these tumours are found in patients during the fourth decade of life, but DFSP also occurs
during childhood or adolescence. About 10 — 30% of cases arise up to the age of 20 years. The
tumour is mainly localised in the trunk, especially the chest or abdominal wall. Less commonly, it
occurs in the proximal part of the extremities and very rarely in distal extremities. Occurence in the
head and neck is not uncommon. Usually the tumour grows as tightly, well circumscribed and often
multifocal skin knots. Microscopically spindle cells in whirls can be seen infiltrating the surrounding
tissue. In most cases an involvement of subcutaneus fat is found. In the center of the tumour nodules
often a higher degree of differentiation is seen compared to the periphery. Some of the tumours have
pigment deposits (so-called Bednar tumours). A transition into highly malignant fibrosarcoma has been
described. DFSP are immunhistochemically positive for actin and CD34. A p53 overexpression can be
seen and the translocation t(17;22)(q22;q13) verifies the diagnosis (see chapter 14.2).

15.4.6 Desmoplastic small round cell tumour (DSRCT)

Desmoplastic small round cell tumours belong to the so called “small round and blue cell tumours” with
a characteristic growth-pattern. The vast majority of cases occur in male adolescents. The peritoneum
and pleura are the typical sites, but other localisations have been described. The tumour is composed
of nests of small tumour cells embedded in desmoplastic stroma. Typically a co-expression of
epithelial and mesenchymal antigenes exists. A translocation t(11,22), merging the ews and the wt-
gene, could be identified. The prognosis of patients with a DSRCT is usually poor.

15.4.7 Extraskeletal chondrosarcoma (ECS)

Chondrosarcomas are typical bone-malignancies in elderly patients. They rarely occur in children and
adolescents. Extraskeletal chondrosarcomas of the young are a rarity. Morphologically there are two
types: the more common myxoid chondrosarcoma and the mesenchymal chondrosarcoma.

»  Myxoid chondrosarcoma (MyxCS)

Myxoid chondrosarcoma appears in the extremities, most often in the femoral and the popliteal
fossa. Localisation in the thoracic wall and the head has also been described. The tumour is
composed of round cells, embedded in a myxoid matrix. The cells are positive for vimentin and S-
100-protein in immunhistochemical stainings.

» Mesenchymal chondrosarcoma (MesCS)

This variant of chondrosarcoma shows a biphasic pattern with clearly outlined areas of hyaline
cartilage of high degree of differentiation. The cartilage islets are surrounded by a small cell
tumour component composed of spindle- to round-shaped cells. A hemangiopericytoma-like
growth-pattern can be identified in the small cell component. Osteoid formation, calcification and a

reactive bone formation can occur'®.
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15.4.8 Epithelioid sarcoma (ES)

The epithelioid sarcoma is typically localised in the distal part of the extremities. It mainly occurs
during adolescence. A preceding trauma is described in up to 75% of cases. The main localisation is
the skin or the subcutaneous tissue of the inside of hands or on the sole of foot, fingers or distal
extremities. But other sites like head or neck are known, especially in children. Morphologically ovoid
cells arranged in nests predominate, showing a central necrosis. Calcification, bone and osteoid
formation can be seen. Immunhistochemistry shows a coexpression of epithelial (cytokeratins) and
mesenchymal (vimentin) antigens. Local relapses are frequent (in up to 85% of patients). Lymph node
metastases can be detected in about 45% of cases, e.g. in the axilla if the tumour is located in the
hand or the forearm.

15.4.9 Embryonal sarcoma of the liver (ESL)

Undifferentiated embryonal sarcoma of the liver known in the past as malignant mesenchymoma,
embryonal sarcoma and fibromyxosarcoma is a rare malignant hepatic tumor. ESL is the fourth most
common pediatric malignant hepatic  tumor  following hepatoblastoma, infantile
haemangioendothelioma and hepatocellular carcinoma. Microscopic features include spindle, oval, or
stellate cells with poorly defined cell borders, nuclear pleomorphism and multinucleation, and variable
immunoreactivity to cytokeratin, vimentin, desmin, and alpha-1-antitrypsin. Intracellular and
extracellular PAS-positive, diastase-resistant hyaline globules are commonly present. ESL should be
treated as RME (please refer to the CWS Study Centre for treatment guidance).

15.4.10 Endometrial stromal sarcoma (ESS)

Uterine sarcoma rarely occur before the third decade of life. In adults, uterine sarcoma represent <5%
of all uterine malignancies. Endometrial stromal sarcoma is the least common of uterine sarcoma
(following the mixed mullerian tumour and leiomyosarcoma). ESS cells resemble those of normal
proliferative-phase endometrial stromal cells. They are typically positive for CD-10, but negative for
desmin and caldesmon, which may be helpful in the differential diagnosis to leimoyoma and
leiomyosarcoma 199,

15.4.11 Infantile (congenital) fibrosarcoma (cFS)

The below described fibrosaroma can also occur during an early stage of life. During this period
patients with a fibrosarcoma have a very favourable prognosis (see paragraph 9.5). This favourable
prognosis has also been described for neurofibrosarcoma, today named malignant peripheral nerve
sheath tumours (MPNST). Therefore a histogenetical relation between these two tumour entities is
possible, at least in young children. It has been discussed that infantile/congenital fibrosarcoma is a
low-malignant counterpart of infantile fibromatosis, but the identification of a {(12;15) translocation in
many of congenital fibrosarcoma counterdicts this hypothesis. The cellular variant of the mesoblastic
nephroma has recently been shown to bear the same t(12;15)(p13;925) and ETV6-NTRK3 gene

fusion as infantile fibrosarcoma, a tumour with which it shares morphologic and clinical features 100

15.4.12 Fibrosarcoma (FS)

Fibrosarcoma is a spindle cell-sarcoma of high cellularity. The cells are arranged in bundles
resembling a herring swarm-like pattern. Many mitoses occur. According to its definition no
differentiation antigen should be expressed apart from vimentin. This definition originated in the time
before establishment of highly sensitive immunhistochemistry. Today a slight myogenic or neural
expression is accepted in fibrosarcomas if the typical morphologic pattern is present. The prognosis is
identical for adults and for children of more than 10 years of age.
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15.4.13 Gastrointestinal stromal tumours (GIST)

Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasm of the
gastrointestinal tract in adults and represent the great majority of tumours formerly diagnosed as
leiomyomas, leiomyosarcomas and leiomyoblastomas. GISTs are thought to originate from intestinal
cells of Cajal or their precursor. In >80% of cases, GISTs have activating mutations in KIT or
PDGFRA, which encode class Ill receptor tyrosine kinase. GIST mutations are clustered in four exons
with exon 9 and 11 mutations being the most frequent. The presence of these mutations is important
because targeted therapy (e.g. with imatinib or sunitinib) has become available. GISTs typically occur
in adults over the age of 40 and there are only sparse data on GISTs in children and young adults, in
whom GIST occur rarely. GIST in children and adolescents, however, seem to differ from adult GIST:
they mainly occur in females, most of them show epithelioid morphology and “wild-type” mutations (i.e.
the typicall exon 9 and 11 mutations of adult GIST are uncommon) and most of the tumours are
located in the stomach. The minority of GISTs in pediatric patients are associated with Carney’s triad
or neurofibromatosis type 1 '®' (see chapter 14).

15.4.14 Giant cell tumour, extraosseous

Extraosseous giant cell tumours encompass a family of lesions most often arising from the synovium
of bursae, joints and tendon sheaths. They predominantly occur in the hand and may infiltrate the
bone, too.

15.4.15 Inflammatory myofibroblastic tumours (IMFT)

These lesions are composed of fibroblastic and myofibroblastic proliferations with dense inflammatory
cell infiltrates, mainly plasma cells. The proliferation rate can be very high. The IMFT can occur almost
everywhere in the body. When occuring in the lung these lesions are named plasma cell granuloma
according to an older nomenclature. In the bladder myofibrobastic proliferations can also occur, mainly
after preceding surgery, as spindle-cell nodules. Most of the inflammatory myofibroblastic tumours are
to be regarded as reactive alterations with a good prognosis. Nevertheless some patients have local
relapses. In addition metastasis have been described. Therefore these tumours are termed as lesions
of uncertain malignant potential or borderline-lesions.

15.4.16 Inflammatory myofibroblastic sarcoma (IMFS)

Despite many similarities to the inflammatoric myofibroblastic tumour, these sarcomas show a
morphologically unequivocal cellular atypia. The relapse rate is much higher than in IMFT. Metastases
are also described. In some cases it is difficult to distinguish between the inflammatory myofibroblastic
tumour and inflammatory myofibroblastic sarcoma. An overexpression of the alk-1 protein is often
seen.

15.4.17 Juvenile nasopharyngeal fibroma (JNF)

Juvenile nasopharyngeal fibroma (sometimes also called juvenile nasopharyngeal angiofiboroma) is a
rare, highly vasular tumour that primarily affects adolescent males. Although formally considered
benign, the disease may exhibit locally aggressive behaviour. Significant morbidity and even death

has been reported especially in case of intracranial extension or hemorrhage'®.

15.4.18 Low grade fibromyxoid sarcoma (LGFMS)

Low grade fibomyxoid sarcoma is a distinctive variant of fibrosarcoma and very rare. LGFMS typically
occur in the proximal extremities or trunk in subfascial localisation. These tumours — in contrast to
myxofibrosarcoma — affect mainly young adults. Although the original retrospective series of Evans
and Goodland suggested paradoxically a highly aggressive behaviour with frequent local recurrence
and metastases, prospective reports showed recurrences, metastases and death from disease in only
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9, 6 and 2%, respectively 183 However, metatates may occur after many years and long-term follow-up
is indicated in these patients.

15.4.19 Leiomyosarcoma (LMS)

During childhood, leiomyosarcoma is rare and comprise about 4% of all soft tissue sarcomas. In most
cases they are associated to visceral organs, to the gastrointestinal tract, to the bile duct, the bladder,
the prostate, the bronchial tree and the lung. Microscopically leiomyosarcoma is a typical spindle-cell
sarcoma with clearly visible smooth muscle differentiation. Necroses are frequently seen. A strong
expression of smooth muscle actin is found. The desmin expression is usually much lower. An
epithelioid variant exists, showing large epithelioid cells with smooth muscle differentiation.
Immunhistochemically the expression pattern is similar to classical leiomyosarcoma.

Leiomyosarcomas can occur in immunosuppressed children. An association to an EBV infection has
been shown. In some cases a dose reduction of the immunosuppressive drugs caused a reduction of
tumour size.

15.4.20 Liposarcoma (LPS)

Liposarcomas are very rare during childhood and adolescence. The main localisation is in the soft
tissue of the upper limb, but it can occur also in other sites like the head or neck, in the axilla or the
mediastinum. The well differentiated myxoid liposarcoma is most frequent. This subtype of
liposarcoma belongs to the group of myxoid, round cell liposarcomas sharing a t(12;16) translocation.
Microscopically the tumour is composed of spindle cells embedded in a loose myxoid matrix.
Lipoblasts with vacuoles are characteristic. The well differentiated myxoid liposarcoma belongs to the
grade 1 sarcomas. The round-cell liposarcoma, being the poorly differentiated variant of this tumour
group, infrequently occurs in children and adolescents. The so-called group of highly differentiated or
dedifferentiated liposarcomas, which are genetically different from the group of myxoid, round cell
liposarcomas, do usually nor usually occur in infants or adolescents.

15.4.21 Malignant fibrous histiocytoma (MFH)

This soft tissue sarcoma, typically occuring in adults, only comprises about 5% of all soft tissue
sarcomas in children and adolescents. The histogenesis is still uncertain. Despite its name no
histogenetical relation to histiocytes exists, even if histiocytic antigens can be identified. A possible
origin from myofibroblasts as well as a dedifferentiation from leiomyosarcoma and MPNST, especially
in adults, has often been discussed. In contrast to typical predominant localisation in the extremities in
adults, this tumour is often found in the head- and neck-region in children and adolescents.
Microscopically four subtypes can be distinguished: a storiform-pleomorphic type, a myxoid type, a
type containing giant cells and an inflammatory type. The storiform-pleomorphic type is the most
common in children. The myxoid type may occur after irradiation. Immunohistochemically the spindle
or ovoid cells are positive for vimentin and the histiocytic marker CD68, but myogenic or neural
antigens might be expressed as well.

15.4.22 Malignant mesenchymoma (MMM)

The existence of malignant mesenchymoma has been questioned. A small number of cases are
known in adults, even though this diagnosis is not used any more. These tumours typically show a
divergent mesenchymal differentiation. As a biphasic differentiation pattern is often found in childhood
tumours, the question arises whether this entity really exists in children. Typical mesenchymal
childhood tumours with a divergent differentiation are the malignant Triton tumour (nerve sheath
tumours MPNST with rhabdomyosarcomatous differentiation), ectomesenchymoma and DSRCT.
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15.4.23 Malignant peripheral nerve sheath tumour (MPNST)

The group of malignant peripheral nerve sheath tumours (also called malignant schwannoma or
neurofibrosarcoma (NFS)) displays a heterogenous group, comprising malignant tumours of
schwannian and neurofibromatous origin. Especially in poorly differentiated sarcomas the distinction
between a malignant schwannoma and a neurofibrosarcoma is often impossible. Therefore these
tumours were grouped together. Most cases are composed of spindle cells of varying cellularity.
Perivascular cell condensations are often found. Immunohistochemically positivity for neural
antigenes, especially S-100, CD 56, and NSE, can be detected in most cases. An epithelioidal variant
of MPNST exists. MPNST occuring in small children, in former times also called neurofibrosarcoma
(NFS), might have a better prognosis. Therefore a relation to infantile or juvenile fibrosarcoma might
exist.

15.4.24 Malignant rhabdoid tumour (MRT) of soft tissues (extrarenal)

This tumour was first described in the kidney. Morphologically identical tumours were found later in
other sites of the body. These tumours are composed of round-shaped cells containing
intracytoplasmic intermediate filament inclusions. In addition the cells have a large nucleus with a
distinct, sharply demarkated membrane and a large excentric nucleolus. The majority of the tumour
should be composed of cells with such cytology. Immunohistochemically the cells express vimentin
and most of them cytokeratins or EMA. Desmin, S-100, and NSE can only be identified in a lower
percentage of tumours. Genetically a mutation of the INI-gene is known, being found both in extrarenal
and renal malignant rhabdoid tumours. The so-called atypical teratoid/rhabdoid tumour of the brain
also shows this mutation.

It is important to know that many tumours, e.g. rhabdomyosarcoma, can show a focal rhabdoid cell
differentiation. This differentiation is called ‘rhabdoid feature” and it might be of importance because
prognosis for sarcomas with ‘rhabdoid’ features has been reported to be worse than for sarcomas
without these features. This needs to be confirmed by larger studies.

15.4.25 Myxofibrosarcoma (MYX)

Myxofibrosarcoma is one of the most common sarcomas in elderly patients with a slight male
predominance. These tumours are exceptionally rare under the age of 20. The maijority arise in the
limbs and (mainly local) recurrences are very frequent. Most metastases occur in intermediate to high-
grade Myxofibrosarcoma in about 30% of cases. It is important to note, that low grade lesions may
become higher grade in subsequent recurrences and thus acquire metastatic potential.

15.4.26 PEComa (PEC)

PEComa are neoplasms with perivascular epithelioid cell differentiation. The are considered to be of
“intermediate malignancy” and are extremely rare in children. 104

15.4.27 Pigmented neuroectodermal tumour of childhood (Retina Anlage Tumor, RAT)

The pigmented neuroectodemal tumour is a rare tumour entity, almost only arising during the first year
of life. More than 90% of these tumours are found in the head- and neck-region, especially at the
orofacial bones like maxilla and mandibula. Microscopically a biphasic pattern with large cubical cells
can be identified, lying in the centre of cell-nests surrounded by smaller cells. In the larger cells
pigmentation is frequent. Immunohistochemically an expression of GFAP, NSE, S-100, HMB-45, and
synaptophysin can be found. The large cells also express vimentin, cytokeratin and EMA.

In general the pigmented neuroectodermal tumour of childhood is regarded a benign lesion, but in
about 14-45% of cases local relapses occur. Metastases are found in about 5% of cases. A distinction
from the Ewing’s tumour family is important.
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15.4.28 Pleuropulmonary blastoma (PPB)

PPB is a malignant lung tumour of children <5 years of age that appears to arise during lung
development. It was first described as a distinct entity in 1988 by Manivel. In about 25% of cases,
close family members have other dysplastic or neoplastic diseases, such as lung cysts, familial PPB,
cystic nephroma and other neoplasms suggesting a tumour predisposition syndrome. Based on
morphologic criteria, three subtypes are recognised: Type | being purely cystic, Type lll being entirely
solid and Type Il with both cystic and solid elements. In Types Il and lll, disease recurrence and
haematogeneous metastases (frequently cerebral and osseous) contribute to mortality. Although the
overall prognosis is reported to be poor, outcome of patients treated according to CWS-trials reveals
encouraging long-term results (see chapter 13) '®°.

15.4.29 Plexiform fibrohistiocytic tumour (PFT)

PFT is a mesenchymal neoplasm of children, adolescents and young adults, characterised by
fibrohistiocytic cytomorphology and multinodular growth pattern. The upper extremities, especially
hands and wrists, are involved in the majority of cases. Clinically, typical features are slow growing,
painless dermal or subcutaneous masses, frequent local recurrence and rare lymphatic and metastatic
spread.

15.4.30 Vascular tumours

Vascular tumours occur during childhood and adolescence mainly as hemangioma or vascular
malformations. They can grow locally in an aggressive manner, but a spontaneous regression is
common. Malignant vascular tumours are rarely found in this age group.

» Hemangioendothelioma (HE)

Hemangioendothelioma may arise in various types. Morphologically it is characterised by spindle-
like cells forming vascular spaces. The so-called kaposiforme infantile hemangioendothelioma is
often associated with the Kasabach-Merrit syndrome and is found in the retroperitoneum.
Spontaneous regression of hemangioendothelioma can occur in young children.

The epithelioid hemangioendothelioma comprises a group of tumours with intermediate
malignancy. Local relapses occur, but the potential for metastasis is low. The tumour is
characterised by irregular vascular spaces with a prominent endothelial lining. Intracytoplasmatic
lumen is often found filled with erythrocytes.

» Hemangiopericytoma (HP)

The existency of this tumour-group has been discussed over and over again. Typically well
defined vascular spaces, surrounded by small round cells, are encoutered in these tumours. The
typical fence-like pattern in which single cells are wrapped is found in many better defined tumours
at diverging ranges, therefore the diagnosis hemangiopericytoma is only made when tumours with
an hemangiopericytoma-like pattern can be disclosed. They are graded in between benign and
malignant tumours. The infantile hemangiopericytoma shows a very good prognosis.

» Angiosarcoma (AS)

Angiosarcomas are very rare in children or adolescents. Single cases during childhood are
associated with an angiomatosis, an hereditary fibromatosis or following irradiation. They have a
poor prognosis. The tumours show very irregular vascular spaces lined by polymorphic
endothelial-like cells with pleomorphic nuclei. In well differentiated areas atypias may lack.
Immunohistochemically the expression of CD31, factor VllI-related antigene and thrombomodulin
can be seen. Sometimes vimentin and cytokeratin can be found.
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15.5 DEFINITION OF ANAPLASIA

The presence of anaplasia which also can occur in alveolar RMS, needs to be documented. Anaplasia
is diagnosed, if the tumour contains cells with large, lobated hyperchromatic nuclei (at least 3 times
the size of neighbouring nuclei) and atypical (multipolar) mitoses. Furthermore, it is important to
document whether these cells are focal or diffuse.

15.6 GRADING OF NON-RMS SOFT TISSUE SARCOMA (NRSTS)

The grading of NRSTS represents one of the most debated and compex subjects.The grade of
malignancy usually describes the aggressiveness of the tumour and its natural history. It is determined
by a combined assessment of histological features

= degree of cellularity,

= cellular pleomorphism or anaplasia,
=  mitotic activity,

= degree of necrosis.

Generally, low grade tumours usually have local aggressiveness but low tendency to metastatic
spread. High grade tumours are more frequent and have a more invasive behaviour with high
propensity to metastastasize. Some histotypes (i.e. synovial sarcoma, alveolar soft part sarcoma,
angiosarcoma) should be considered as high grade independently from mitotic index, necrosis and
cellularity.

Different grading systems (generally three-grade systems) have been defined over the years by
paediatric and adult oncologists for predicting clinical course and prognosis and defining a risk-
adapted treatment. Unfortunately, a universally accepted grading system does not exist. The most
used grading systems (POG system for paediatric tumours and FNCLCC — Fédération Nationale des
Centres de Lutte Contre le Cancer - for adult sarcomas) suffer from many limitations due to their low
reproducibility and the high rate of errors'®.

The application of any grading system must take into account the following considerations:
= Grading should be used only in tumours not previously treated.

= Samples must be well preserved and representative of the whole lesion. Tru-cut biopsies
represent a limitation.

» Grading must be applied only after a precise diagnosis of histotype. The grading cannot be
used instead of a correct diagnosis of histotype. In fact for some histotypes the diagnosis per
se identifies an high grade neoplasia and does not need further grading. Other sarcomas
(such as epitheloid sarcoma, alveolar soft part sarcoma, clear cell sarcoma, angiosarcoma,
extraskeletal myxoid chondrosarcoma) have a biological behaviour not predictable by any
morphological parameter evaluated by the classical grading systems.

The POG and the FNCLCC grading should be evaluated by both the local and the reference
pathologist. The prospective evaluation of both grading systems for their relevance for prognosis in
children with NRSTS is an important aim of this study. Grading will, however, not be used for therapy
stratification in this protocol. The POG and FNCLCC grading systems can be found in the appendix
(24.7, 24.8).
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16 BIOLOGY OF SOFT TISSUE SARCOMA

16.1 GENERAL REMARKS

Molecular genetic studies have significantly advanced our understanding of paediatric solid tumours.
An exact diagnosis and correct staging procedures are essential criteria for tumour specific therapy
and prognosis. Besides classical histopathological and immunohistochemical markers many sarcoma
carry tumour specific chromosomal translocations (Table 48). The translocational breakpoints are
mostly positioned in the coding regions of transcription regulating genes. The expression of these
gene fusions leads to chimeric transcriptional regulators with modified regulatory characteristics
compared to the wildtype proteins. The consistent association of the gene fusions with a specific
tumour type provides a valuable tool for differential diagnosis. Therefore, the CWS Study Group

recommends to include molecular investigations in the initial diagnostic evaluation of tumour samples
167-169

16.1.1 “RMS-like”-tumours

Alveolar rhabdomyosarcoma (RMA) can be distinguished from embryonal rhabdomyosarcoma
(RME) by their characteristic chromosomal translocations(Table 48). About 85% of RMA either have a
fusion of pax3 (2q35; 75%) or pax7 (1p36; 10%) with the fork-head-region transcription factor gene
fkhr (13q14)17°'172. No translocational marker has been identified for RME so far. An elevated
expression of the fetal acetylcholine-receptor (yAchR) has been described for all
rhabdomyosarcoma173 but also for other sarcoma. The mRNA coding for yAchR can therefore not
function as a target for the RT-PCR based diagnosis of rhabdomyosarcoma. Expression of Myogenin
and MyoD1 mRNA has also been used as a marker for the RT-PCR based diagnosis of RMS and for
minimal residual disease analysis'*. Amplification of MYCN, MDM2 and CDK4 genes occurs in some
rhabdomyosarcoma. Other genes implicated in rhabdomyosarcoma include IGF2, ATR, PTCH,
CDKN2A (P16 INK4A), CDKN2B, and TP53. A wide range of other chromosomal abnormalities have
also been reported, in particular the gain of material in chromosomes 2, 8, 12, and 13, which are
associated with the embryonal subtype”s’m.

Tumours belonging to the Ewing family (bone and soft tissue Ewing’s sarcoma and peripheral
neuroectodermal tumours [pPNET]) show rearrangements of the ews-gene (21g22) in 85% of the
cases. The corresponding chromosomal translocation fuses the ews-gene to genes of the ets-family:
fli1 (11q24), erg (21g22) or, less often, e1af (17q22), etv1 (7q22) or fev (2g33)'"""7"1%,

The genetic aberration, which characterises synovial sarcoma is the translocation of the syt-gene
(18911) with the highly homologous genes ssx1, ssx2 or infrequently ssx4 (all located on Xp11). They

appear in about 95% of the tumours'®".

16.1.2 “Non-RMS-like”-tumours
Tumour specific translocations have been identified in many other rare sarcomas (Table 48).

These gene fusions can serve as markers with applications to tumour diagnosis and patient
management. Within several sarcoma entities (Ewing tumours, alveolar rhabdomyosarcoma and
synovial sarcoma) the limited variability among the alternative gene fusions often permits the definition
of subsets with distinct clinical behaviors'®'®®, These results still have to be proven in a larger series
of uniformly treated patients. Therefore, the prognostic impact of different gene fusions will be
prospectively investigated in patients treated according to this guidance.
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Table 48: Tumour-specific translocations and other gentic aberrations in soft tissue sarcomas

Version 1.5. from 01.07.2009

Tumour-type

Translocation

Fusion genes

Alveolar soft part sarcoma (ASPS) t(X;17)(p11;925) asps-tfe3
t(12;22)(q13;912) fus-atf1
Angiomatoid fibrous histiocytoma (AFH)
t(12;16)(q13;p11) fus-atf1
t(11;22)(924;912) ews-fli1
1(21;22)(922;q12) ews-erg
1(7;22)(p22;q12) ews-etv1
Ewing’s sarcoma / pPNET t(17;22)(912;912) ews-elaf
fus-erg
1(2;22)(q33;q12)
ews-fev
inv (22) ews-zsg
Clear cell sarcoma (CCS) 1(12;22)(p13;912) ews-atf1
congenital (infantile) fibrosarcoma (cFS) t(12;15)(p13;925-26) etv6-ntrk3
Dermatofibrosarcoma protuberans (DFSP) 1(17;22)(922;q13) col1a1-pdgfb

Desmoplastic small round cell tumour (DSRCT)

£(11;22)(p13:912)

ews-wt1

Endometrial stromal sarcoma (ESS)

t(7;17)(p15;921)

jazf1-jjaz1

fus-creb3I1
Low-grade fiboromyxoid sarcoma (LGFMS) t(7;16)(q32-34;p11)
fus-creb3I2
Malignant rhabdoid tumour (MRT) t(1;22)(p36;911.2) hSNF5/INI1
1(9;22)(922;q12) ews-chn
Extraskeletal myxoid chondrosarcoma (MyxCS) |1(9;17)(922;q12) rbp56-chn
t(9;15)(922;921) chn-tcf12
1(12;22)(p12;913) ews-chop
Myxoid liposarcoma (LPS)
t(12;16)(p11;913) fus-chop
t(2;13)(935;914) pax3-fkhr
Alveolar rhabdomyosarcoma (RMA)
t(1;13)(p36;q14) pax7-fkhr
syt-ssx1
Synovial sarcoma (SySa) t(X;18)(p11;q11) syt-ssx2
syt-ssy4
) (3;12)(q27-28;914-15) | hmgic-lpp
Lipoma
der(12)(q13-15) hmgic rearrangement
t(1;2)(921;p23) tpm3-alk
t(2;19)(p23;p13) tpm4-alk
Inflammatory myofibroblastic tumours t(2;17)(p23;911) cltc-alk
t(2 ;11)(p23;p15) cars-alk
1(2;2)(q12;p23) ranbp2-alk
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Besides their diagnostic and prognostic relevance, the tumour specific gene fusions encode novel
proteins, which can be processed intracellularly and are associated with the MHC class | molecules on
the surface of tumour cells presenting T-cell antigens being a potential target for an
immunotherapeutic approach'®*'%.

Several strategies also exist for modulating the function of an expressed fusion protein in tumour cells,
depending on fusion genes responsible for the maintenance of cell viability. Those strategies include
interference with post-translational modification, which is required for gene function, inhibition of
associated function co-factors, as well as generation of competitors to interfere with function at a
downstream target site.

16.2 MICRO- AND TISSUE-ARRAYS IN STS

Gene expression profiling has been shown to reliably classify a variety of tumours and will further
help to improve the molecular characterization and (sub)classification of the heterogeneous group of
paediatric soft tissue sarcoma. Thereby, diagnostic and prognostic classification will be facilitated'®,
pathways in tumour genesis can be elucidated, new therapeutic targets identified and treatment
strategies developed. In cooperation with CWS Study Group, it was recently shown'®, that the
transcriptional expression pattern identified by hybridization of RNA from in vivo biopsies to Affymetrix
oligonucleotide microarrays and confirmed by quantitative RT-PCR for a subset of genes allows the
discrimination between PAX translocation positive and negative rhabdomyosarcoma. The robust gene
signature pattern, made up of several hundred genes, suggests several target genes to be regulated
direct or indirect by the fusion products [PAX3(7)/FKHR] in transcription positive tumours. The gene
expression data allowed to define a panel of subgroup specific marker proteins suitable for
immunohistochemical RMS subgroup classification (alveolar vs. embryonal). This approach has been
successfully investigated on tissue microarrays in a further cooperative project between the CWS
Study Group and the University of Zirich'#*'%.

191-195

16.3 MOLECULAR GENETIC DIAGNOSIS

The molecular characterisation of tumours has become a standard diagnostic tool in addition to histo-
and immunopathological methods. In many cases it allows a very precise diagnosis. For an optimal
pathological characterisation and correct stratification of sarcoma, a molecular diagnosis is necessary
and has to be performed in all patients. Analyses of molecular genetic changes, their correlation with
histotypes and clinical outcomes may allow the development of new potent prognostic factors and
therapeutic targets.

Please note:

To perform molecular genetic analysis, tumour tissue at initial diagnosis is required,
preferably fresh /frozen tissue (for handling of specimen see Figure 4).

In case of participation in the biological MMD/MRD study, asservation of initial EDTA bone marrow
and blood samples is necessary (see chapter 16.5).

The basis of the molecular pathological characterisation is an adequate asservation of the material to
be examined. Since 1992, a CWS “Tumorbank” has been established at the Olgahospital Stuttgart,
being part of the Tissue Bank “Embryonal tumours” of the Competence Network of the German
Society of Paediatric Oncology and Haematology (GPOH) under the authority of Prof. Dr. F. Berthold
in Cologne'’. The aim of the central collection of tumour material and other tissues is to facilitate and
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optimise the performance of biological studies. Therefore, molecular diagnostics and further
investigations on patients’ tumour tissues will be conducted and coordinated via the central CWS-
tumour bank in Stuttgart, Germany.

Reference centers for the pathological and molecular diagnosis for Germany, Sweden, Poland, Austria
and Switzerland are listed in chapter 1.2.2 and 1.3.

16.4 SUMMARY OF THE MMD/MRD STUDY

This is a biological study of the CWS study group. The summary below informs about its design and
background. For further information, please refer to the CWS homepage or the CWS Study Group
Centre.

While cyto- and histological screening of bone marrow samples is still accepted as the gold standard
for initial staging of patients with solid tumours, these examination has only a limited value because it
is not possible to detect tumour cell infiltration below the level of 1% by morphology alone. For
monitoring of minimal residual disease (MRD), techniques offering a considerably higher sensitivity
have been developed. Immunocytology, RT-PCR and flow cytometry are most frequently used, but
differ with regard to targets (single cells, RNA transcripts), measured parameters (tumour cell number,
antigen expression, cytomorphology, cytogenetic aberrations, level/number of RNA transcripts),
specificity (uni-/multi-parameter analysis) and sensitivity (number of investigated cells). Among solid
tumours, the clinical relevance of MRD has been most extensively studied in breast cancer patients,
but it is little known about its relevance in STS. Recently, patients with localised Ewing tumour and
micrometastases detected by RT-PCR have been shown to have a comparable prognosis to patients
with macrometastases in terms of outcome and relapse pattern'®®'®®. Unfortunately, these studies
have been performed without quantification of the residual tumour cells. Precise quantification of
residual tumour cells in bone marrow and blood may reveal a future impact on risk grouping and
therapeutic strategies for patients with disseminated disease, but the potential clinical application of
these techniques has to be preceded by thorough standardisation and validation in multi-centre
studies. Moreover, the benefit of a therapeutic intervention determined by MRD status is still unclear
and must be demonstrated in clinical trials. Unless clinically relevant data regarding successful therapy
of MRD are available, treatment interventions on the basis of MRD are not recommended.
Persisting haematogenous dissemination even after the initiation of chemotherapy might be one of the
major obstacles complicating the use of autologous progenitor cell products, which can be
contaminated with tumour cells. The molecular monitoring of apherese products may help to assess
the grade of contamination with tumour cells, as well as the quality of the used purging techniques.
Moreover it might assess the prognostic role of contamination of the autologous grafts. The need for
purging procedures in practice remains a controversial issue, as the clonogenic potential of reinfused
tumour cells is difficult to demonstrate. Clinical observations show, that relapses emerge from residual
tumour sites rather than from reinfused malignant cells. It has been recently postulated that the
presence of a critical number of graft-contaminating tumour cells can elicit a protective antitumour

immune response after autologous transplantation®®.

We therefore initiated a prospective evaluation of the MRD and MMD (minimal metastatic disease)
using real-time quantitative PCR as an accompanying project to the CWS-2002-P study and will
continue to offer these analyses to patients registerd in CWS-SoTiSaR and treated according to the
present guidance as long as the primary tumour carries a translocational marker (RMA, Ewing’s
sarcoma and synovial sarcoma, about 20 % of STS patients).

Because of the high sensitivity of RT-PCR (up to 10'6) it is possible to detect a minimal number of
metastatic tumour cells at primary diagnosis or minimal residual diseases (MRD) during follow-up in
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bone marrow or blood. It may be possible to detect these even in different body solutions, aphereses
products or unclear tissues in the region of the primary tumour being, which was excised during
second look surgery.

Please note:
Monitoring of minimal metastatic and minimal residual disease (MMD/MRD) is only feasible if a tumour
specific fusion transcript marker could be identified in the tumour sample at diagnosis. These patients
may participate in the accompanying MMD/MRD study. For further details please refer to the Table 49.

Table 49: MMD/MRD investigations
Schedule on sample collection in patients with known translocation markers.

MMD-/MRD Diagnosis During End of Follow-up
i (optional for 2" look thezapy ) therapy (every 6 months Relapse
diagnostics surgery) (after 3" course, | (in general week for at least 2
usually week 9) 27) years)
Tumour
X X

(see Figure 4)

Bone marrow
(EDTA, 2 aspiration X X* X* X* X
sites, each 5 ml)

X X
Peripheral blood presurgical X X X presurgical
(EDTA, 10 ml) (optional after (optional after
surgery) surgery)

* Compulsory for patients with cytological involvement of BM;
optional if at primary diagnosis no bone marrow involvement was detected, but an anaesthesia or
bone marrow aspiration is performed anyway

Bone marrow aspiration (BMA) at primary diagnosis and relapse is performed routinely in all patients,
patients with cytological evidence of bone marrow involvement at diagnosis also undergo BMA
routinely in the follow up reassessments. These samples may be also used for MMD/MRD
investigations.

For patients with a localised disease who are willing to participate in the MMD/MRD study, additional
bone marrow aspiration should only be performed after the 3" chemotherapy course (usually week 9)
and at the end of therapy (in general week 27). In order to avoid the detection of tumour cells
disseminated during the resection or biopsy of the primary tumour, bone marrow and blood samples
should be aspirated before any surgery.

Please consider: Molecular diagnostics as well as the MMD/MRD investigations might also be
performed in patients with stage IV disease. If peripheral blood stem cells (PBSC) are harvested,
tumour cell contamination in unmanipulated apheresis products or after stem cell selection (CD34
positive and negative fractions) might be assessed. Please contact the molecularbiological laboratory
of the CWS Study Centre for more information.

16.5 ASSERVATION OF TISSUE SAMPLES

Whenever possible, please do not send material on Fridays or prior to festive days.
If the specimen are already taken and must be sent on a Friday please notify the laboratory via
telephone (not by fax or mail).
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Specimens should be prepared and sent to the Tumorbank in Stuttgart according to the instructions
found in the “Tumorbox” provided by the Tissue Network. If a “Tumorbox” is not available, send tissues
according to the following recommendations and priorities (depending on the amount of tissue

available). See also Figure 4.
1. Tumor, snap-frozen in liquid nitrogen in plastic tubes.
Ideally, tissue should be cut in 0.3 — 1 cm? pieces. Tru-Cut cylinder should be frozen as a
whole in plastic tubes. Make sure that the freezing takes place no later than 30 minutes after
resection.
2. Fresh tumour tissue in RPMI-media or sterile isotonic sodium chloride:
Express-shipping at room temperature for cytogenetics and culture.
3. Normal tissue from the patient, if available (e.g. skin, skeletal muscle, soft tissue) snap-frozen
in liquid nitrogen.
For all patients at diagnosis and patients with an identified tumour marker participating in the MRD
examinations during follow-up the following samples have to be sent (please consider the forms in the

appendix):

* 5 ml bone marrow of two different aspiration sites in EDTA tubes and corresponding
smears

= 10 ml peripheral blood in EDTA tubes

Samples of aphereses products might be send without any further manipulation.

16.6 SAMPLE SHIPPING

1. Frozen tissue samples: on dry ice.

2. Fresh tissues, EDTA blood and bone marrow samples: at room temperature by express mail
(delivery within 24 hours).

3. If possible mononuclear cells from EDTA bone marrow and blood samples should be isolated in the
local laboratory. The cell pellets should then be snap-frozen (without supernatant and DMSO) and
sent on dry ice.

Central delivery address in Germany:

CWS-Studie, Olgahospital, Zentrum fur Kinder- und Jugendmedizin

Frau Prof. Dr. E. Koscielniak

z.Hd. Frau K. Simon-Klingenstein

Onkologisches Labor

Bismarckstr. 8,

D-70176 Stuttgart

Tel: +49-711-278-73504 (Onkologisches Labor)
+49-711-278-73734 (Molekularbiologisches Labor)

Fax:  +49-711-278-73739

k.simon-klingenstein@klinikum-stuttgart.de

16.7 GUIDELINES FOR THE HANDLING OF MATERIAL

At initial diagnosis, the primary tumour tissue, bone marrow and peripheral blood samples are
needed for basic histopathological and molecular genetic investigations. Tissue samples of patients
registered in CWS-SoTiSaR, which are left after basic diagnostic investigations can be collected in the
Tumour Bank of the CWS-Study at the Olgahospital Stuttgart for molecular genetic analysis. If
available, the “Tumourbox” system of the German competence net of the GPOH (Kompetenznetzwerk
der GPOH) should be used. Depending on the amount of material available, send samples according
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to the following recommendations (bone marrow and peripheral blood have to be collected prior to

surgery):

Figure 4: Handling of tumour, blood and bone marrow samples

tumour tissue
dissected by local pathologist*

bone marrow
(2 aspiration sites, smears and

peripheral blood
(EDTA, 10 ml)

EDTA samples 5 ml each)

LOCAL
PATHOLOGIST:
fixation in 4%
buffered formalin
evaluation of the
pathological
diagnosis and the
resection margins;
see 15.6.

J

reference pathologist

Prof Dr. I. Leuschner
Kindertumorregister
Universitatsklinikum
Schleswig-Holstein
Michaelisstr. 11
D-24105 Kiel

Dissection into pieces ~ 0.5 cm
side length

1. priority:

sImmediate snap freezing in
liquid nitrogen and storage at —
80° C

*Shipping on dry ice.

and

2. priority:

*Storage in isotonic NaCl solution
or cell culture media.

*Express shipping at room
temperature within 24 h after
resection.

Express shipping of
EDTA-

samples (with
corresponding smears)
within 24 h after sample
collection at room
temperature.

or alternatively_if feasible:
*|solation of mononuclear
cells
sImmediate snap freezing
of the
dry cell pellet (without
supernatant and DMSO)
in liquid nitrogen
» Shipping on dry ice

I

I

*in some hospitals
the sample
dissecting may be
organized differently.

CWS-Studie, Olgahospital, Zentrum fir Kinder- und Jugendmedizin

Frau Prof. Dr. E. Koscielniak
z.Hd. Frau K. Simon-Klingenstein
Onkologisches Labor
Bismarckstr. 8, D-70176 Stuttgart

Tel: +49-711-278-73504 (Onkologisches Labor)
+49-711-278-73734 (Molekularbiologisches Labor)

Fax:  +49-711-278-73739

k.simon-klingenstein@klinikum-stuttgart.de

Whenever possible, please do not send material on Friday or prior to
festive days. If the specimens are obtained and must be sent on a Friday
please notify the laboratory via telephone (not by fax or mail)

Further blood and bone marrow samples during therapy and follow-up can be collected and sent to
Stuttgart only from patients whose tumour presents a specific fusion marker and who agreed to

participate in the MMD / MRD biological study (see paragraph 16.4).
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17 CHEMOTHERAPY GUIDANCE

All the drugs used are licensed in Europe and have passed clinical phase Il trials. The following
guidance does not exempt the responsible physician from his/her obligation to inform himself/herself
about the latest experiences with the respective drugs by use of the most recent publications and the
information material provided by the drug companies. The intensity of the regimen requires careful
monitoring to avoid side effects. Injudicious dose reduction and unnecessary delay of treatment should
be avoided.

17.1 GENERAL GUIDANCE

17.1.1 Chemotherapy starting/stopping rules

Chemotherapy courses according to the present protocol should not start unless the following
conditions are present:

*  no pregnancy
= good general clinical condition of the patient
*  no mucositis
» absence of infectious signs and absence of fever at least for 3 days after the last infection
» absence of any relevant organ dysfunction (especially kidney, liver, heart and CNS)
Haematological criteria for intensive treatment:
WBC = 2.000/ul (and/or ANC = 500/ul) and platelets = 100.000/ul.
Haematological criteria for maintenance therapy (O-TI/E or MTX/VBL):

WBC = 2.000/ul (and/or ANC = 1000/ul) and platelets = 100.000/ul. The therapy has to be adjusted to
the clinical status, organ function and blood results of the patient (e.g. heart function, neutropenia) to
reduce the need of inpatient treatment. In case of WBC < 1.500/ul (and/or neutrophils < 500/pul)or
platelets < 50.000/ul: discontinue treatment!

Controls during chemotherapy
During intensive treatment:
» Close monitoring of vital signs, fluid balancing
» Regular controls of blood count, electrolytes, liver-, kidney- and heart function

» In case of Ifosfamide and Cyclophosphamide - regular urine dipstick and blood gas analysis
(bicarbonate). Regular nephrotoxicity monitoring

= Regular Echo and ECG controls in case of administration of anthracyclines
= Regular paedaudiometric examinations in case of Carboplatin application
= Regular clinical examination and documentation
During maintenance therapy:
= Regular urine dipstick by the patient/guardian
= Blood count: at least every 4 days, also in therapy-free intervalls
= Liver-/kidney-parameters and total protein once a week
= ECG/Echo-controls (eventually 24 h-ECG) before every course containing Idarubicine

= Regular clinical examination and documentation
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17.1.2 Drug modulation in the maintenance phase (O-TI/E)

In case of any hint of cardiotoxicity before or during oral maintenance therapy with O-TI/E Idarubicine
should be omitted. Cumulative dose of ETO should not exceed 3.000 mg/m? because of the risk of
secondary malignancies. If IDA and ETO are not available Trofosfamide may be administered as
monotherapy. If there is any hint for cardial affection in echocardiography: no application of Idarubicin
or Trofosfamide monotherapy.

17.1.3 Chemotherapy and surgery

After extended primary surgery chemotherapy should not start before the 7" postoperative day.
Chemotherapy should be started despite small wound infections or little dehiscent wounds to avoid a
long break of therapy which is an important unfavourable factor for treatment success. Start of
chemotherapy after primary surgery must not exceed four weeks!

17.1.4 Chemotherapy and radiation

To benefit from a synergistic effect of chemotherapy and radiation both should be applied close to
each other. Synchronous application of radiotherapy and chemotherapy with Adriamycin or
Actinomycin-D should in general be avoided because of the high risk of severe toxicity. However,
irradiation will last 5-6 weeks and it is important not to excessively reduce the cumulative doses of the
drugs.

When conventional fractionation is used and the chemotherapy break due to irradiation exceeds more
than 4 weeks Ifosfamide/Vincristine tEtoposide may be given if not otherwise contraindicated (general
conditions, local toxicities). Caution is needed in case of administration of Actinomycin-D and
anthracyclines after irradiation due to the radiation recall effect. Actinomycin-D and anthracyclines may
therefore be given at least 2 weeks prior to and after radiotherapy. The omitted dose of dactinomycin
will not be administered later. In case anthracyclines had to be omitted, they should be substituted for
Actinomycin D in the last course IVA.

Parallel application of radiation and anthracyclines may be considered in case
e limb tumours are treated
¢ mucosae are not included in the radiation field.

It has to be noted, however, that parallel radiation with anthracyclines carries a considerable risk of
severe skin reactions!

When the liver is included in the irradiation field, parallel administration of chemotherapy, especially
Actinomycin D should be omitted.

17.1.5 Intrathecal chemotherapy

The role of intrathecal chemotherapy is not evaluable with the available data of the CWS Study Group
and the literature. The currently used drugs for i.th. treatment are not proven as effective for soft tissue
sarcoma with CNS and CSF involvement. However, a reduction of tumour cells in the CSF has been
observed in case of parameningeal tumours with tumour-cell positive CSF (see chapter 20.2).

An indication for i.th. therapy is thus not evident, but in any event restricted to patients with tumour-cell
positive CSF. If i.th. treatment is applied, the recommendations of CWS-2002-P can be used:

drug: thiotepa i.th
dosage: 5mg/m?
timepoint of administration: at Day 1 of the first courses i.v. chemotherapy. Duration

depending on toxicity and response of i.th. tumour load

Be aware of cumulative toxicity in case of concomitant radiation!!!

- 160 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009

ONLY FOR INTERNAL USE
17.2 DOSE MODIFICATIONS FOR CHILDREN <1 YEAR OF AGE

Randomized trials regarding dose adaption for infants are lacking. The following examples describe
possible modifications according to certain ages or toxicities (see Table 50). They can only serve as a
guidance.

Age < 3 months

These patients should initially be treated with VA or VAC at doses calculated by body weight,
additionally 1/3 dose reduction (see 12.1.3). Anthracyclines and Ifosfamide should be avoided in the
initial courses.

Age > 3 months and < 6 months

Drug doses should be calculated by body weight, additionally 1/3 dose reduction.
Age > 6 months and < 12 months (or < 10 kg body weight)

Drug dose should be calculated by body weight without further reduction.

In general:

If tolerated, drug dose should be increased in the next course up to the full dose.

Ifosfamide should not be given in children less than 3 months in the initial course(s), however it should
be administered in the subsequent courses as the child grows up, providing the chemotherapy is well
tolerated.

Anthracyclines should not be administered in children aged less than 3 months at diagnosis. Therefore
they should be treated initially with VA (VAC) and subsequently with [2VA.

Table 50: Dose modifications for children < 1 years

Age Drugs and dose calculation Regimen

Drug dose calculated by body weight *.
Additionally 1/3 dose reduction.

0 — 3 months CYC calculated by body weight (20 mg/kg). VA or VAC
No administration of Ifosfamide.

No administration of anthracyclines.

Drug dose calculated by body weight *.

Additionally 1/3 dose reduction. VA, I’VA or VAIA

> 3 - £ 6 months , .
If tolerated increase in the next course to full (depending on Risk Group)
dose.

> 6 — <12 months | Drug dose calculated by body weight *. VA, I?VA or VAIA

(or<10 kg) No further reduction. (depending on Risk Group)

Full m? dose, no further reduction. )
> 12 months VA, I'VA or VAIA

and > 10 kg If>12 monf[hs, but < 10 kg further calculation (depending on Risk Group)
by body weight.

* Body weight dosage: 1 m? = 30 kg (mg/m® = x/30 mg/kg)
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Obese patients:

The problem of adjustment of drug dosages in obese patients remains controversial. Data about the
necessity of drug adjustments for patients with paediatric STS are missing. In the most common
malignancy of childhood, i.e. ALL, some publications indicate that obesity does not affect toxicity or
outcome in paediatric & adolescent ALL patientszm. Other reports showed an inferior outcome of these
patients independent from changes in chemotherapy dosage or treatment-related toxicitym. In
summary, the need or benefit of drug dose adjustments in obese patients is thus currently ambiguous

and a clear recommendation cannot be provided.
The following recommendations are derived from the ALL-BFM Study Group.

These possibilities are recommended (the current definition of obesity by the WHO is a Body Mass
Index (BMI) 230 (calculated BMI= body weight (kg) / body height (m)>?):

dose adjustments of drugs:

- administered by body surface area:

It is acceptable to use the average between dosages calculated by Body Surface (BS) and Adjusted
Body Surface (ABS):

e BS=[V(BW * height)] / 60
e ABS = [V(ABW * height)] / 60

(example: for a male pt. (weight 50kg, height 125cm) the BS would be 1.32, the ABS 1.1; a hypothetic
dose of 1000mg/m? of a drug would be 1320mg when calculated by ABS and 1100mg when
calculated by BS, with an “average” dose of 1215mg).

- administered by body weight:

it is acceptable to use the average between dosages calculated by actual body weight and Adjusted
Body weight (ABW), calculated as follows:

ABW = (Body Weight (BW) — in Ideal Body Weight (IBW) * 0.4 + IBW; this equation infers that 40% of
weight exceeding ideal weight is constituted by lean mass instead of fat.

IBW values can be derived from tables dependent on frame size and height or according to equations
proposed by Devine in 1974 as a widely used empirical estimation:

o  IBWpae =45.3 +0.89 x (height (cm) — 152.4) + 4.5
o IBWiemae = 45.3 + 0.89 x (height (cm) — 152.4)
(example: for a male pt. (weight 50kg, height 125cm) the IBW would be 25kg, the ABW 35kg).

In any event, the chemotherapy doses must be recalculated for each course of chemotherapy
according to the actual weight and surface area.

17.3 DRUG INFORMATION

The most common side effects of the agents which are used as part of the recommended therapy are
specified below. The responsible physicians are requested to refer to the package inserts and drug
descriptions provided by the companies for additional information. Actinomycin-D, Adriamycin,
Carboplatin, Cyclophosphamide, Epirubicin, Etoposid, Idarubicin, Ifosfamide, Methotrexate,
Trofosfamid, Vincristine and Vinblastine from various manufacturers are commercially available and
most of the preparations include soft tissue sarcoma among the indications for which they were
licensed. The agents will be obtained from the pharmacies of the respective hospital according to local
practice. The choice of the specific preparation which is to be given to a particular patient is left at the
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discretion of the responsible physician. The chosen supplier's recommendations regarding storage,
stability, dilution, incompatibilities, and measures of caution should be followed.

Please consider: Adriamycin, Epirubicin, and Idarubicin as anthracyclines display a similar
mechanism of action and toxicity spectrum. For risk assessment of late tocixities cumulative
dose of all types of anthracyclines must be calculated.

Actinomycin-D (AMD)
Mechanism of action: Inhibition of DNA synthesis.

Side effects: Toxic side effects except for nausea and vomiting usually occur 2-4 days after end of
chemotherapy. Gastrointestinal irritation (loss of appetite, nausea, vomiting, gastroenteritis, diarrhoea,
abdominal cramps, ulcerative stomatitis, mouth sores, anorexia, black/bloody stools), hepatotoxicity
(veno-occlusive disease particularly in young children, ascites, hepatomegalia, hepatitis, changes in
liver enzymes, haematopoetic alterations), bone marrow depression, immunosuppression, alopecia,
exanthema and dermatitis (skin rash, acne, hyperpigmentation, radiation recall reaction) are common
side effects. Tiredness, weakness, depression, fever/chills, myalgia, proktitis, impairment of kidney
function, hypocalcaemia, intimal irritation (if intravenously applicated) may occur. It is a radiosensitizer
and may enhance radiotherapy damage when given concomitantly. Higher incidence of delayed
secondary malignancies. Loss of fertility may occur. Extravasation may cause severe local and
regional ulceration.

Administration: Only parenteral use. Single doses should not exceed a maximum of 2.0 mg. The drug
can be given by peripheral i.v. cannula or central line with appropriate precautions against
extravasation.

Doxorubicine (ADR)

Mechanism of action: Inhibition of DNA synthesis (intercalation of DNA and inhibition of DNA
topoisomerase ).

Side effects: Myelosupression, acute and late cardiotoxicity (transient arrhythmia, congestive heart
failure, dose-dependent cardiomyopathy), gastrointestinal irritation (nausea, vomiting, loss of appetite,
diarrhoea, stomatitis, ulceration), allergic reactions with skin rash, fever and chills, alopecia, dermatitis
(facial flushing, hyperpigmentation and changes in nails) radiation recall reaction, red colouration of
urine for 1-2 days, infertility. ADR has been shown to have mutagenic and carcinogenic properties.
Extravasation may cause severe local necrosis.

Administration: Only parenteral administration. Longer infusion (>12 hrs) does not seem
cardioprotective and may increase the risk of mucositis, especially if ADR is administered together
with Actinomycin-D (see drug information). The drug can be given by peripheral i.v. cannula or central
line with appropriate precautions against extravasation. Careful cardiac monitoring is important.
Caution in case of parallel administration of other cardiotoxic drugs or thoracic irradiation.

Carboplatin (CARBO)
Mechanism of action: Alkylating agent, cytotoxic.

Side effects: Myelosuppression (thrombocytopenia, less commonly leukopenia, neutropenia and
anemia). Hypersensitivity: Anaphylaxis and anaphylactoid reaction with bronchospasm and
hypotension, pruritus, skin rash, fever, chills, swelling. Nausea and vomiting, painful gastrointestinal
irritation, stomach pain, cramps, loss of appetite and weight, diarrhea, constipation, anorexia, infection
and/or bleeding, shivering, gustatory disorders, mucositis. Neurotoxicity: Peripheral sensory
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neuropathy, asthenia. Known cases with inflammation of the optic nerve and impaired vision,
blindness. Nephrotoxicity. Second malignancy in case of application of carboplatin-containing
multidrug combinations and isolated cases with haemolytic uraemic syndrome, cardiovascular side
effects (heart insuffiency, embolism) and apoplexia without secure causal connection to carboplatin
application. Hypertonia.

Administration: For intravenous use only. Adjust dose in renal insufficiency: percent (%) of the needed
dose = (0.82 * glomerular filtration rate) + 18. Caution: radiation-sensitizing agent.

Cyclophosphamide (CYC)
Mechanism of action: Alkylating agent.

Side effects: Haemorrhagic cystitis (micro- and macrohaematuria in 10% receiving low dose and 40%
receiving high dose CYC), water retention with hyponatremia, hyperuricemia (during periods of active
cell lysis), SIADH. Myelosuppression, Immunosuppression. Cardiac toxicity (hemorrhagic necrosis)
especially in high-dose CYC. Rare anaphylactic reaction. Chemical phlebitis at injection site, possible
radiation recall reactions. Rare acute interstitial pneumonitis or chronic pulmonary fibrosis.
Amenorrhoea and ovarian failure, azoospermia, sterility, infertility. Sensation of nasal stuffiness or
facial discomfort during administration. Secondary malignancies.

Administration: Oral or parenteral administration. Exclusion of kidney dysfunction, urinary obstruction,
infections or electrolyte disturbancies before administration.

Epirubicine (EPI)
Mechanism of action: Antitumour antibiotic, intercalation of DNA, stereoisomer of ADR.

Side effects: Cardiovascular: Transient arrhythmias, congestive heart failure, dose-related
cardiomyopathy. Myelosuppression (primarily leukocytes). Gastrointestinal: Nausea and vomiting,
stomatitis, diarrhea, alopecia, urticaria, chemical phlebitis at injection site. Radiation recall reaction. In
case of concomitant treatment of Epirubicin and cytostatics interfering with DNA secondary
malignancies in isolated cases, even after short latency. Sometimes fever, shivering, hepatotoxicity.
Red colouration of urine for 1-2 days.

Administration: For intravenous use only. Please consider cumulative risk of cardiac toxicity in
administration of anthracyclines. Adjust dose in cardiavascular disease and hepatic toxicity.

Etoposid (ETO)
Mechanism of action: Inhibition of topoisomerase Il. Synonym: VP-16.

Side effects: Dose-dependent myelosuppression with leukopenia, neutropenia, thrombocytopenia,
anemia, infections (pneumonia, sepsis). Nausea and vomiting, mucositis, stomatitis, abdominal pain,
loss of appetite, constipation, gustatory changes. Weakness, fatigue, headache, chills and shivering,
fever, reversible alopecia. Chemical phlebitis in injection site. Bleeding and petechial bleeding,
haemoptysis, chest pain, transient dyspnoea. Pulmonary embolism. Neurotoxicity (rare): myalgia,
central nervous system disorders (irritation, somnolence, hyperkinesia, akinesia), peripheral
neuropathy, reversible central loss of sight. Severe hypersensitivity reactions: shivering, fever,
tachycardia, bronchospasm, dyspnoea, hypotension, pruritus, skin rash. Anaphylactoid reaction in
case of i.v. injection and transient hypotension in case of fast i.v. application, apnoea with
spontaneous start of breathing after stop of infusion, hypertension, flushing, skin reactions (eczema,
urticaria, pigmentation, pruritus). In isolated cases severe increase of liver enzymes and liver function
tests, acute leukaemia, myocardial infarction and arrhythmia, Stevens-Johnson syndrome (without
evidence of causal connection to ETO application).
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Administration: Oral or parenteral administration. Please consider loss of efficiacy in case of parallel
application of Etoposid phosphate with phosphatase inhibiting drugs. Cross resistancy with
anthracyclines. Adjust dose in hepatic failure and neurotoxicity.

Idarubicin (IDA)

Mechanism of action: Intercalation of DNA and inhibition of DNA topoisomerase Il, antitumour
antibiotic.

Side effects: Cardiac toxicity, arrhythmias (rare, transient), congestive heart failure (dose limiting).
Myelosuppression (dose-limiting), gastrointestinal symptoms: nausea and vomiting, stomatitis,
diarrhea, neutropenic enterocolitis with perforation. Chemical phlebitis at injection site, transient
elevation of liver function tests, hypersensitivity (rash, fever, chills), alopecia, facial flushing due to
rapid injection, radiaton recall reaction (rare). Hyperuricemia, vesicant, red colouration of urine for 1-2
days.

Administration: Oral application in maintenance therapy. The drug is given on an outpatient basis.
Careful monitoring of cardiotoxicity is necessary. Omit Idarubicin in case of cardiac dysfunction.

Ifosfamide (IFO)
Mechanism of action: Alkylating agent.

Side effects: Haemorrhagic cystitis (micro- and macrohaematuria), nephrotoxicity (tubulopathy with
glucosuria, aminoaciduria, loss of phosphate and calcium, full range of tubulopathies from subclinical
changes to a full Fanconi syndrome). Neurotoxicity with transient somnolence, desorientation,
depressive psychosis, halluzination, mental disturbance and rarely seizures in 10-20% of the cases.
Bone marrow depression, immunosuppression, gastrointestinal irritation (nausea, vomiting, diarrhoea,
stomatitis), fever and chills, alopecia, infertility and disturbances in ovulation, allergic reaction. Rarely
liver dysfunction, fibrosis of the lung, pneumonitis and cardiotoxicity. IFO has potential mutagenic,
teratogenic and carcinogenic properties, especially higher incidence of bladder carcinomas and
myelodysplastic changes.

Administration: Only parenteral administration. Exclusion of kidney dysfunction, urinary obstruction,
infections or electrolyte disturbancies before administration.

Methotrexate (MTX)

Mechanism of action: Antimetabolite. Competetive inhibition of dihydrofolate reductase leads to
blockage of tetrahydrofolate synthesis.

Side effects: Gastrointenstinal symptoms: nausea, vomiting, stomatitis, hemorrhagic enteritis,
intestinal perforation, diarrhea, anorexia. Myelosuppression, immunosuppression, megaloblastosis.
Elevated liver function tests (transient), liver fibrosis, cirrhosis. Anaphylactic reaction (rare), fever and
chills (rare). Conjunctivitis. Radiation recall reaction, alopecia, depigmentation, hyperpigmentation,
photosensitivity, erythematous rash. Chemical meningitis (rare), acute encephalopathy (with high
doses), leukoencephalopathy (rare). Pulmonary edema, pleuritic chest pain, interstitial pneumonitis,
toxic nephropathy (in high doses). Abortifacient, fetal defects.

Administration: Oral or parenteral administration. Be careful in case of disturbances of liver function.

Thiotepa

Mechanism of action: Alkylating agent.
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Side effects: nausea, vomiting, anorexia, myelosuppression, mucositis, esophagitis, gonadal
dysfunction, pain at injection site, dizziness, headache, hives, skin rashes, and febrile reactions (rare).
Anaphylactic reaction (rare).

Administration: i.v. or intrathecal. Be aware of cumulative toxicities and avoid concomittant radiation.

Trofosfamide (TRO)
Mechanism of action: Alkylating agent.

Side effects: Gastrointestinal symptoms, nausea, vomiting, diarrhoea. Immunosuppression,
disturbances in haematopoetic function. Alopecia, skin and mucosal irritation. Hyperuricaemia,
hepatotoxic side effects, neurotoxicity. Nephrotoxicity and damages of the urinary tract system.

Administration: Oral application in maintenance therapy. The drug is given on an outpatient basis.
Omit Trofosfamid in case of neutropenia and kidney dysfunction.

Vinblastine (VBL)
Mechanism of action: Mitotic inhibitor; blocks microtubule polymerization.

Side effects: Autonomic (constipation, abdominal pain, urinary retention and paralytic ileus) and cranial
nerve neuropathy (vocal cord paresis or paralysis, oculomotor nerve dysfunction and bilateral facial
nerve palsies, jaw pain), neurotoxicity (numbness, paresthesia, mental depression, loss of deep
tendon reflex, headache, malaise, dizziness, seizures or psychosis). Tissue necrosis in case of
extravasation, pain on injection, chemical phlebitis. Hyperuricemia in periods of acute cell lysis, in rare
cases SIADH. Myelosuppression, immunosuppression. Anaphylactic reactions (rare). Gastrointestinal:
mild nausea and vomiting, stomatitis, constipation, abdominal pain, paralytic ileus. Muscle and tumour
pain. Infertility. Raynaud’s syndrome. Alopecia (common), photosensitivity (rare). Extravasation may
cause severe local and regional ulceration.

Administration: For intravenous use only. Fatal if given intrathecally. Adjust dose in case of neurologic
side effects. The drug should be given by peripheral i.v. cannula or central line with appropriate
precautions against extravasation.

Vincristine (VCR)
Mechanism of action: Mitotic inhibitor; blocks microtubule polymerization.

Side effects: Peripheral and cranial nerve neuropathy including constipation and/or paralytic ileus,
ptosis, vocal cord paralysis, jaw pain, areflexia, paresthesia, muscular weakness, ataxia (normally
reversible), central neurotoxicity (including hallucinations, convulsions, SIADH, optic atrophy, double
vision, transient blindness), arthralgia, myalgia, minimal bone marrow depression, fatigue, headache,
dizziness, mental depression, alopecia, gastrointestinal irritation (mild nausea and vomiting, loss of
appetite, cramps, diarrhoea, stomatitis), bladder atony, vesicant. Potentially mutagenic and
carcinogenic. Extravasation may cause severe local and regional ulceration.

Administration: For intravenous use only. Fatal if given intrathecally. Single doses should not exceed a
maximum of 2.0 mg. Adjust dose in case of hepatic failure or neurologic side effects. The drug should
be given by peripheral i.v. cannula or central line with appropriate precautions against extravasation.
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17.4 TOXICITY AND TOXICITY MONITORING

The NCI Common Toxicity Criteria should be used for purposes of toxicity grading (see appendix)
describing the maximum value of each toxicity quality. Any suspected unexpected serious adverse
reaction (SUSAR) has to be reported to the “Bundesinstitut fir Arzneimittel und Medizinprodukte —
BfArM” according to the current regulations (“Berufsordnung fiir Arzte” in Germany). Moreover the
study centre should be informed in case of SAE or SUSAR and provides advisory service for patients
registered in CWS-SoTiSaR (see 22.2.3). Yet recommendations within this guidance do not substitute
the responsibility of each physician to decide for each individual patient on site. For patients registered
in CWS-SoTiSaR, any action taken and follow-up results should be recorded on the appropriate Case
Report Forms, as well as in the subject’s source documentation.

17.4.1 Haematological toxicity

If the haematopoietic recovery is delayed more than 5 days after the planned start of the next course
of chemotherapy (> CTC grade lll, e.g. life threatening neutropenic infection), doses of all drugs in the
subsequent course may be reduced to 75% of previous dose (except VCR). The use of growth factors
can be considered (see chapter 21.1). If the haematopoietic recovery does not improve, further
chemotherapy modification must be considered (AMD reduction of 50% or even avoidance).

17.4.2 Bladder toxicity

Haemorrhagic cystitis induced by Ifosfamide or Cyclophosphamide is rare if hydration and mesna are
utilised appropriately. Microhaematuria can usually be tolerated. In case of macrohaematuria it is
important to continue (or re-implement) hydration. In case of cystic bleeding under or within 24 hours
of completion of IFO/CYC-infusion mesna protection should be continued or started again. Recurrent
macroscopic haematuria is an indication for discontinuing IFO/CYC.

17.4.3 Renal toxicity

Serious renal toxicity, especially tubular dysfunction may occur with exposure to IFO and is more likely
to occur with an increasing cumulative dose. A prospective monitoring is therefore necessary (see
Appendix 24.10). This dysfunction is usually transient and does not require dose modification.
Increased excretions of tubular enzymes, amino acids or proteins may be evident shortly after IFO
infusion.

However, if severe tubular damage occurs (Fanconi syndrome), substitution of Cyclophosphamide at a
dose of 1.200 mg/m? per course for IFO (6 g/m2) in the remaining courses should be considered. In
case of glomerular dysfunction (irrespective of the causal relationship) dose modification or avoidance
of drugs has to be decided individually taking into account creatinine clearance tests.

17.4.4 Cardiotoxicity

The cumulative dose of Adriamycin is 320 mg/m2 in patients treated with VAIA Ill and Epirubucin 450
mg/m? for intensive treatment with CEVAIE (and additional 80 mg/m? Idarubicine in case of oral
maintenance therapy). A careful monitoring for possible acute or late cardiotoxicity is recommended.
Significant deterioration of cardiac function is indicated if shortening fraction (SF) is < 28%. In this
case anthracyclines should be withdrawn. Only if subsequent therapy with anthracyclines is regarded
to be absolutely necessary (risk/benefit ratio), further application may be considered when cardiac
function has improved.

Shortening fraction by an absolute value of > 10 % from previous tests but with an actual SF value >
28% (i.e. from SF 42% to SF 31%) may also represent a significant deterioration of function. In this
case omit anthracyclines in the next course. If the decrease is not persistently proven, e.g. if repeated
investigations cannot reproduce the dysfunction, anthracycline application might be considered. If
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persistent deterioration of myocardial function occurs, e.g. persistent decrease in fractional shortening
by an absolute value of > 10% from previous tests or a persistent shortening fraction < 28% it is
recommended to further avoid anthracyclines! Cardiological examinations at regular intervals and
especially before each course containing anthracyclines are necessary.

17.4.5 Liver toxicity and VOD

Liver dysfunction related to chemotherapy or abdomen irradiation may occur. Veno-occlusive disease
(VOD) as a particular type of hepatic toxicity appears related to the administration of different drugs
and Actinomycin-D in particular. No specific predisposing factor has been found to identify the patients
at risk. A priori refractoriness to platelet transfusion may be an indicator of VOD. Criteria for diagnosis
and grading of VOD are reported in appendix 24.9.

In case of mild veno-occlusive disease (VOD) half the dose of AMD might be given for the next course
and then resume full dose per course if tolerated. If the symptoms reappear during AMD treatment,
this drug should be withdrawn permanently. In case of moderate or severe VOD discontinue AMD.
Etoposid may be substituted for AMD in the next courses (VIE course — see chapter1).

17.4.6 Neurological toxicity
Central neurotoxicity

Serious neurological toxicity due to IFO is rare but more likely to occur in patients with impaired renal
excretion of the drug. The mechanism for IFO induced encephalopathy is not known, various
metabolic pathways have been suggested. Severe encephalopathy is recognized by somnolence
>30% of the time, disorientation, hallucination, echolalia, perseveration, coma or seizure on which
consciousness is altered or which are prolonged, repetitive and difficult to control. The symptoms
usually start insidiously and increase slowly. Methylene blue should be considered for all patients with
Grade 2 neurocortical toxicity and is indicated for patients with Grade 3 and 4 toxicity.

Methylene blue dose:
»  Adults 50 mg i.v.infusion every 4-8 hours
= Children:1mg/kg/dose every 4-8 hours

The symptoms generally disappear quickly and 2-3 Methylene blue infusions usually suffice. In
subsequent IFO courses prophylactic treatment with oral Methylene blue may be considered (1St dose
24 hours prior to IFO, during IFO infusion every 6-8 hours)?*>?**.

Methylene blue is contraindicated in patients with:
= Glucose-6-phosphate dehydrogenase deficiency
= Known sensitivity to the drug
= Severe renal impairment

If grade 3 or 4 central neurotoxicity occurs consider to avoid further IFO and replace with CYC
1.200 mg/m2 (3 x 400mg/m?) per course. Alternatively a distribution of the IFO dose over a period of
72 hours as continuous infusion instead of application of two 3 hours infusions might be considered.

Peripheral neurotoxicity from VCR is a common but usually mild and reversible side effect. If grade 3
or 4 peripheral neurotoxicity occurs (intolerable paresthesia, marked motor loss, paralysis or paralytic
ileus) one or two injections of VCR should be omitted and restarted at a 50% dose. Laxatives should
be prescribed when weekly VCR is given and thereafter if needed to prevent constipation.
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18 SURGICAL GUIDELINES

18.1 GENERAL REMARKS

Local treatment is an essential part of the multimodal therapy of soft tissue tumours. It is achieved by
surgery, radiotherapy or both. The choice of local treatment in order to cure the patient with minimal
long-term sequelae depends on site, size, invasiveness of the primary tumour, age of the patient, and
response to neoadjuvant chemotherapy.

Biopsy should be the initial surgical procedure (after imaging of primary tumour and regional lymph
node nodes) in all patients except when primary excision with adequate margins is possible (rare
except for paratesticular tumours). Radiotherapy as an integral part of local control will be needed in
most cases. This should be considered from the very beginning of therapy, because timing of
radiotherapy has to be coordinated with surgery.

Cooperation betweeen the surgeon and the pathologist in the assessment of postsurgical
stage

Close cooperation between the surgeon and the pathologist is essential, even at the time of biopsy in
order to ensure correct evaluation of resection status (RO, R1, R2 resection). The resection status is a
determining factor for risk stratification and therefore important for further local treatment. The surgeon
should perform an exact drawing of the tumour in two planes, including resection margins which are
important for the evaluation of the safety distance — critical points have to be marked by stitches on the
specimen. Ink staining is strongly recommended.

The agreement concerning pTNM-staging must be signed by the surgeon and the pathologist. In
difficult cases the pathologist and the surgeon should examine the specimen together. The surgeon
must help the pathologist to identify the most critical resection margins and must also ensure that
spots where the tumour emerges due to muscle retraction following surgical removal are not identified
as critical margins.

18.2 DEFINITION OF RESECTION STATUS

The quality of the resection is defined by its worst margin found in the histological examination.
Preoperative assessment about the type of resection which can be performed (RO, R1 or R2-
resection) has to be as precise as possible. Close cooperation between the surgeon and the
radiologist is therefore necessary, especially in evaluating preoperative imaging (MRI).

RO resection (microscopically complete resection = radical resection)

RO resection is defined as complete (or radical) resection of the tumour with adequate safety distance
showing histologically tumour free margins without evidence of microscopic residues.

Wide resection: Wide resection means en-bloc resection of the tumour with its pseudocapsule, the
reactive inflammatory zone and with a margin of normal tissue. The resection can be defined as “wide”
when the tumour is covered at every point by sufficient healthy tissue (muscle, subcutaneous tissue,
thick fascia, periosteum or intermuscular septum) according to the growth pattern, which can be
delimitable, invasive in continuity or invasive in discontinuity (skip lesions). If the tumour involves more
than one anatomical compartment the “wide resection” may include several adjacent muscle
compartments, bone, blood vessels and/or nerves. Reconstruction should preferably be done after
definitive histological analysis of the specimen or even postponed to the end of chemotherapy, but for
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some reconstructive procedures — especially vascular and microvascular surgery - this is not possible.
In these cases reconstructive surgery has to be performed immediately after tumour resection.

Compartmental resection: This term mainly applies to surgery of the extremities mostly in soft tissue
sarcomas limited to one anatomical muscular compartment which can be completely resected from
origin to insertion including surrounding fascial layers.

R1 resection (microscopically incomplete = marginal resection)

R1 resection is defined by microscopic extension of the tumour to the resection margin (or surgical
plane through the reactive zone or pseudo-capsule) without evidence of macroscopic residues.
Contamination may also be considered as R1-resection (see below).

Contamination: Contamination means accidental rupture of the pseudocapsule of the tumour with
spillage of tumour material into the operating field. Microscopic tumour contamination is then
unavoidable. This spillage of tumour material must be controlled by all means and, if possible, by
resection of the whole contaminated area. Microscopic tumour contamination has also to be suspected
if the pseudocapsule has emerged to the margin of resection. In this case the margins have to be
extended and the contaminated area has to be resected. Tumour contamination must be described in
the surgical report. It is up to the judgement of the surgeon to decide if the additional excision of the
contaminated area was or was not sufficient. In case of doubt, the resection after tumour
contamination has to be classified as R1 resection and will necessitate adjuvant radiotherapy.

R2 resection (macroscopically incomplete resection = intralesional resection)

R2 resection is defined by macroscopic extension of the tumour to the resection margin with evidence
of macroscopic residues. The fact that macroscopic tumour residuals are left in situ is an important
clinical information which should be clearly mentioned by the surgeon (surgical report, information for
the pathologist, etc.).

It is strongly recommended to avoid R2 resections and “debulking” as initial surgical measures.

18.3 PRIMARY LOCAL TREATMENT

The interval between initial surgical intervention and chemotherapy including primary re-excision
should not exceed four weeks.

18.3.1 Biopsy

Aim:  To provide enough material for histology, reference pathology, immunochemistry, cytogenetics
and biological studies or frozen storage.

Biopsy should be the initial surgical procedure (after imaging of primary tumour and lymph nodes) in
all patients except when a primary excision with adequate tumour-free margins is possible (rare except
for paratesticular tumours). Open biopsy is recommended and should be incisional. Fine needle
aspiration biopsy is not recommended. Endoscopic biopsies are appropriate for bladder, prostate and
vaginal tumours, as well as for tumours arising from the upper airway, the lung or the digestive tract.
Tissue should always be sent fresh to the laboratory if possible. For processing of tumour material
please refer to chapter 16.7.

Incisional biopsy: The scar and the biopsy track must be included en bloc in the subsequent definitive
surgical procedure (this also applies to Tru-cut biopsy). In case of a soft tissue tumour of the
extremities, the incision must always be longitudinal to the limb (transverse and inappropriately placed
incisions that cross multiple tissue compartments must be avoided, because they interfere with further
delayed surgery). To avoid post-surgical hematoma very careful hemostasis must be ensured. If
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drains are used (not recommended), the tract of the drain must be in line with the skin incision and as
close as possible to the incision.

Tru-cut biopsy: In difficult and inaccessible sites tru-cut biopsies are allowed in centres with adequate
expertise especially for small persisting or recurring tumours which can only be localised by
ultrasound, CT or MRI. MRI- or ultrasound guided Tru-cut biopsies using a 14 (or 16) Gauge needle
provide enough material for diagnostic procedures. It must contaminate only the anatomical
compartment in which the tumour is situated, avoiding major neurovascular structures.

18.3.2 Primary resection

Aim:  To achieve complete resection (RO = microscopically complete resection) without mutilation or
functional impairment.

Primary resection is indicated:
= f there is no clear clinical evidence of lymph node involvement or metastatic disease,

» if the tumour can be excised with adequate tumour-free margins (R0) and without functional
impairment or mutilation.

In general this is the case in localised and well circumscribed tumours. The possibilities of
reconstructive surgery have to be considered.

18.3.3 Primary re-operation

Aim:  To achieve complete resection (R0O) in patients with macroscopic or microscopic - certain or
doubtful — tumour residue after primary biopsy or primary inadequate operation, before any other
therapy, if this can be done without mutilation or functional impairment.

If a primary marginal excision or excisional biopsy (not recommended but often encountered as an
initial situation) has already been done or if histological evaluation is inadequate, primary re-operation
should be considered?*>?®. This applies particularly to trunk, limb and paratesticular tumours.

The tumour can only be classified as IRS group | (despite adequate margins or no tumour in the
specimen of the primary re-operation), if the primary surgical report excludes tumour spill or tumour
contamination of the operative field. The interval between initial surgical intervention and
chemotherapy including primary re-excision should not exceed four weeks.

18.3.4 Diagnostic lymph node evaluation
Aim:  To confirm nodal involvement.

Lymph node surgery in soft tissue tumours follows similar principles as local surgery. For correct
imaging of the regional lymph nodes all diagnostic procedures (ultrasound, CT-scan or MRI) have to
be carried out before any local surgical measures because surgery may lead to distortion of the
regional lymph node imaging. New techniques of sentinel node mapping (with blue dye and/or

radioactive tracer) should be considered whenever feasible®”’.

Clinical or radiological suspicious lymph nodes have to be verified before the onset of chemotherapy
by:

= removal of solitary lymph nodes

= lymph node sampling in the case of multiple suspicious lymph nodes or

= by ultrasound- or MRI-guided Tru-cut biopsy (in difficult sites i.e. retroperitoneal or
mediastinal)

In soft tissue tumours of the extremities systematic sampling of regional lymph nodes even in the
absence of clinical or radiological suspicion is recommended.
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18.4 DELAYED SURGERY

18.4.1 Secondary resection

Aim:  To achieve local tumour control by resection (RO, R1) of any residual mass after neoadjuvant
chemotherapy in combination with preoperative or postoperative radiotherapy.

Response to chemotherapy is an essential element for stratification of therapy. The preconditions for
resection can considerably be improved by good response. The 1% reassessment after three courses
of chemotherapy (week 9) is the essential time to decide about the definitive local treatment in soft
tissue tumours. If a RO resection is possible at this timepoint, it has to be carried out. Otherwise
preoperative radiotherapy is recommended. The sequences of local therapy modalities should be
discussed depending on the patient’s age, response to preoperative chemotherapy, primary site and
the type of surgery. To avoid a long lasting chemotherapy break due to the time needed for planning
of local therapy the application of the fourth course before surgery or radiotherapy is recommended.

In case of insufficient response resulting in stable or progressive disease (see chapter 11.2) definitive
mutilating surgery has to be taken into account at least before the third course of second-line
chemotherapy, carefully considering risk and benefit for the patient.

Secondary operations and even multiple biopsies — second-look biopsies — for verification of local
control are not indicated if there is no clinically, endoscopically or by means of MRI- or CT-scanning
evidence of residual tumour. In case of an unclear residual mass on imaging, surgical resection should
be carried out, if feasible. It should however be kept in mind that negative second-look biopsies of a
residual mass, even if multiple, may not be representative.

18.4.2 Mutilating surgery

In localised non-metastastatic soft tissue tumours with insufficient response to chemo- and
radiotherapy or with a persisting R2 situation after primary or secondary resection, mutilating surgery
may be the safest solution if it results in a RO resection or at least a R1 situation (completed with
radiotherapy). It may be considerd as treatment for patients under 3 years of age for whom external
beam radiotherapy is usually not indicated. This decision should be discussed with the reference
centre. Thorough staging with MRI, re-assessment and second-look biopsy of any residual mass
should be performed. The decision for or against mutilating surgery has to be taken carefully and in
sufficient time to have the chance to cure the patient.

The following operations are considered as mutilating surgery:
=  Orbital exenteration,
= major resection of the face,
= pneumectomy,
= pelvic exenteration with definitive intestinal or urinary diversion,
= total cystectomy,
= total prostatectomy,
= hysterectomy,
= amputation of an extremity.

Every possibility of modern reconstructive surgery has to be considered, weighing up “resectability”
against “mutilation”. Surgical planning has to include all necessary reconstructive measures from the
onset of therapy on. Measures of reconstructive surgery are: Microvascular tissue transfer for soft
tissue and bone replacement, microsurgical nerve repair, vascular surgery, joint replacement.

The children should be transferred to centres of excellence providing appropriate reconstructive
surgery for each individual case.

-172 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009
ONLY FOR INTERNAL USE

18.5 SURGERY IN CHILDREN YOUNGER THAN 3 YEARS

As radiotherapy can only be used as an exception in children under age of 3 years (see 19.6), local
control has to rely mainly on surgery in this age group. It is recommended that the individual decisions
should be taken in consultation with the reference centre.

18.6 RECONSTRUCTIVE SURGERY AND LOCAL CONTROL / TIMING OF
RADIATION

Reconstructive procedures have to be included early in the planning of the resection. It is desirable to
have the histological evaluation before reconstructive surgery. Sometimes reconstructive surgery may
even be postponed to the end of chemotherapy which allows immediate continuation of
chemotherapy. This should be discussed with the reference surgeon. However, in cases where
reconstructive vascular surgery or microvascular surgery is involved, this is usually not possible. In
these cases resection and reconstructive surgery have to be performed at the same time without
histological confirmation of the status of the resection.The timing of radiation (pre- or postoperative)
has to be considered depending on the necessary reconstructive procedures.

In the following situations the postoperative irradiation is contraindicated:
= Bone reconstruction (microvascular transfers, e.g. fibula or iliac bone)

= Local and free flaps for soft tissue replacement (radiotherapy may disturb the lymphatic
drainage support in proximal extremity tumours)

= Metal implants for joint replacement (their integration may be disturbed by irradiation)

18.7 SURGERY OF LYMPH NODES

In case of clinically, radiologically or histologically clear evidence of regional lymph node involvement
definitive treatment has to be decided after the 1% reassessment (week 9, after 3 courses of
chemotherapy). In most cases treatment is carried out together with local therapy of the primary
tumour after the 4™ course. However, initial involved lymph nodes showing complete response after
chemotherapy do need local radiation (please refer to 19.2.5).

In case of persisting regional lymph node involvement after initial chemotherapy one has to choose
between radical lymph node dissection or radiation of the regional lymph nodes. Both modalities are
considered to be equally effective. It is strongly recommended to avoid the combination of radical
lymph node dissection and irradiation because of the risk of severe lymph oedema. Irradiation
after non-extensive sampling of single lymph nodes is possible. If there is no contraindication (e.g. age
< 3 years) radiotherapy is the preferred method of local treatment in the majority of tumour sites. In
children < 3 years lymph node dissection may be considered as definitive local treatment.

Sentinel lymph node surgery can be introduced on the basis of a preliminary study. Systematic biopsy
of regional lymph nodes should be discussed in extremity sites even if nodes are not palpable or
enlarged on imaging. New techniques of sentinel node mapping (with blue dye and/or radioactive
tracer) can be considered whenever feasible®®” The safety distances for lymph node removal have to
fulfil the requirements at least of a RO resection especially in children below 3 years of age.

-173 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009
ONLY FOR INTERNAL USE

18.8 SURGERY OF METASTASES

Cases showing clear radiologically evidence of metastases do not need to be clarified by biopsy.
Unclear lesions have to be clarified by biopsy. If the metastases are initially not feasible for RO-
resection, no further surgical measures, especially no debulking or mutilating surgery should be
carried out. Surgery of metastases follows the guidance for surgery of localized disease, if the lesions
do not have life-threatening character. Response to chemotherapy has to be evaluated and
requirement for surgical measures should be decided thereafter.

Resection of lung metastases: The value of resection of lung metastases compared to non surgical
therapy is difficult to establish. Recent investigations have shown that more favourable survival rates
may be expected following resection of lung metastases. In adults, numerous publications including a
report from the International Registry of Lung Metastases on 5206 operated patients supports the
value of resection of lung metastases. In children with sarcoma or hepatoblastoma some favourable
reports have been published. Following general rules apply to the indication for resection:

= the primary tumour must be under control,
= extrathoracic metastases should be excluded,

» resection (usually wedge resection) should not extend lobectomy (pneumonectomy mostly not
indicated),

= no involvement of mediastinal or cervical lymph nodes.

Solitary metastases of the lung have a better prognosis than multiple metastases. Multiple metastases
do not exclude resection. In adults about 14-20% of solitary nodules in patients with known malignant
disease are benign. In case of multiple small lung metastases control CT-scan should be performed in
a 6-8 weeks interval to exclude an ongoing episode of metastatic spread. Surgery for metastases is
more favourable after completed chemotherapy. The viability of metastatic tissue can be evaluated
histologically.

Bilateral metastases are resected via sternotomy. Solitary nodules and peripherally located
metastases can often be resected by videoassisted thoracoscopy (VATS, minimally invasive surgery).
Precondition is a high resolution CT-scan to determine location and number of lesions. During
thoracoscopy palpation of the lung is only rarely possible.
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19 RADIOTHERAPY GUIDELINES

19.1 ROLE OF RADIOTHERAPY

Radiotherapy is an essential treatment for selected patients with soft tissue sarcoma. This chapter
serves as a guidance providing informations about indications for radiotherapy, doses and target
volume definitions according to an European consensus in the EpSSG framework. Some of the
underlying data and the rationale for given recommendations are shown here.

This chapter mainly focuses on rhabdomyosarcoma. For recommendations concerning “RMS-like’-
tumours (SySa, pPNET, EES, UDS) or “Non-RMS”-tumours please refer to 19.2.2 and 19.2.3.

19.1.1 IRS group |

Patients with initial complete resection, no microscopic or macroscopic residual tumour, no lymph
node involvement:

Data from the IRS ftrials I, 1l and Il have been published regarding the use of radiotherapy in patients
with IRS group | tumours®. In the IRS-I trial, the use of radiotherapy was randomised, in IRS-II, no
radiotherapy was recommended and in IRS-III, radiotherapy was indicated for patients with alveolar
histology only. The analysis of all three trials showed a trend towards increased failure free survival
(not statistically significant) for patients with favourable histology who received radiotherapy, but the
overall survival with or without radiotherapy was identical (about 95% after 10 years). Failure free
survival in the IRS ftrials I-1ll was significantly improved for patients with alveolar RMS, who received
radiotherapy. In IRS Group | and Il, the overall survival for patients with alveolar RMS was also
significantly improved with radiotherapy (82% vs. 52% after 5 years). Moreover a trend for improved
overall survival in IRS-IIl (95% vs. 86%; p=0.23) could be found.

-> The conclusion is that patients with RMA and IRS group | benefit from radiotherapy, but patients
with favourable histology do not. This recommendation is similar to those in the current EpSSG
radiotherapy guidelines.

19.1.2 IRS group Il
Patients with grossly resected tumour but microscopic residual disease:

An analysis of radiotherapy in patients with IRS group Il RMS and RMS-like tumours has been
performed on patients treated in the CWS trials -81, -86, -91 and -96°%. Indications for radiotherapy
differed amongst the trials, but there were favourable subgroups of patients who did not receive
radiotherapy. Radiation doses ranged between 32 Gy and 54 Gy. There was a statistically significant
difference in local control and event free survival in favour of patients treated with radiotherapy despite
selection bias. Local control after 5 years was 83% with and 65% without radiotherapy (p<0.004),
event free survival was 76% with and 58% without radiotherapy (p<0.005). There was a trend for
improved survival in the radiation group (84% vs. 77%, n.s.). Improvement in local control and event
free survival was independent of histology (favourable vs. unfavourable), tumour size, tumour site and
age of the patient. Even patients with favourable histology and small primary tumours (£ 5 cm) showed
a benefit from the use of radiotherapy. When the patients of each single trial (CWS-81, -86, -91 or -96)
were analysed separately, the difference in local control and event free survival was no longer
statistically significant. The difference in overall survival for the whole study population, although better
in all analysed subgroups who received radiotherapy, was statistically significant only for patients with
unfavourable histology (80% vs. 56% after 10 years).

-> In order to avoid a high local failure rate, the use of radiotherapy in patients of RMS IRS group Il is
therefore recommended. This is compulsary for patients treated in the RMS High Risk Group.
Because there is no statistically significant difference in overall survival for patients in the RMS
Standard Risk Group with favourable histology, radiotherapy can be omitted if according to the tumour
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site and patient’'s age radiotherapy is considered as too toxic. The risk of a higher local relapse rate
must be discussed, though.

19.1.3 IRS group il
Patients with initial incomplete resection with macroscopic residual disease:

Radiotherapy is the only available local therapy in patients who are not viable for a secondary
complete resection. Patients with vaginal RMS tumours and favourable histology are usually very
young and local control is acceptable without radiotherapy if they show complete remission after
chemotherapy?”?'°. In IRS group Il patients with favourable histology at other sites with clinical
complete remission but without the option of a complete secondary resection (R0), radiation doses of
32 Gy using accelerated hyperfractionation have resulted in satisfactory local control in the CWS
trials'>'*?"". Conventional fractionated doses of 40 Gy or more have been reported to be sufficient to
obtain local control*'. For patients with RMA a higher radiation dose has usually been given.

In the IRS-IV trial, radiotherapy doses of 50.4 Gy in conventional fractionation were randomized
against 59.4 Gy using hyperfractionation in patients with group llI tumours®'®. Results were not
improved with higher radiation doses. Therefore 50 Gy (conventional fractionated) is considered as
sufficient for RMA independent of remission status as well as for RME with residual disease following
induction chemotherapy without an option for secondary resection.

If delayed secondary resection is possible and complete resection (R0) is achieved, patients still
benefit from additional radiotherapy. In an analysis of the trials CWS-81, -86, -91 and -96, patients with
RMS and RMS-like tumours who had IRS group Il tumours with secondary complete resection
(n=132) were evaluated. Indications for radiotherapy differed between the trials but radiotherapy was
usually omitted in low risk patients. The calculated local control was 85% for patients who did and 67%
for those who did not receive radiotherapy (p<0.01). EFS after 5 years was 77% with and 58% without
radiotherapy (p<0.02). OS after 5 years with and without radiotherapy was 84% and 79% (n.s.). There
was no difference in the incidence of systemic failures between the two groups. Patients with small as
well as large initial tumours profited from radiotherapy. The advantage for irradiated patients was seen
in patients with favourable and unfavourable RMS histology. The 5 year local control rate in patients
without tumour cells in the resected specimen and no radiotherapy was 50% compared with 89% in
those who did receive radiotherapy (p<0.01).

Concerning patients with favourable histology and favourable site, overall survival is good following
complete secondary resection (R0) even when postoperative radiotherapy is omitted, particularly in
genito-urinary non-bladder-prostate RMS tumours®®?'°. Radiotherapy following complete secondary
resection (RO) is therefore not recommended in this guidance for patients with all of the following
characteristics: favourable histology, favourable site, favourable tumour size and age (RMS Standard
Risk, subgroup C). In patients with unfavourable histology and/or unfavourable tumour site
radiotherapy following secondary complete resection with moderate radiation doses is recommended
(36 Gy or 41.4 Gy depending on histology). This is compulsary for the patients treated in the RMS
High Risk Group. Because there is no statistically significant difference in overall survival for Standard
Risk patients with favourable histology and unfavourable site (RMS Standard Risk, subgroup D),
radiotherapy can be omitted in certain cases with good response to chemotherapy and secondary
complete resection (R0) if radiotherapy is too toxic considering the tumour site and age of the patient.
The risk of a higher local relapse rate must then be discussed.
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19.2 RADIATION DOSES

This section relates to children aged 3 years and older. The radiation dose is prescribed according
to tumour histology, tumour response and IRS group (extent of initial resection).

19.2.1 Rhabdomyosarcoma
RMS, IRS group |

Patients with initial complete resection, no microscopic or macroscopic residual tumour, no lymph
node involvement:

Radiotherapy is only performed in patients with alveolar RMS. The dose is 41.4 Gy in 23 fractions.
RMS, IRS group Il

IRS Group lla (grossly resected tumour with microscopic residual disease, no evidence of regional
lymph node involvement), IIb and lic (with regional lymph node involvement):

All patients receive radiotherapy independent of histology. The dose is 41.4 Gy in 23 fractions.
RMS, IRS group Il

For local control decision pathway please refer to chapter 1.9.1

In all patients with macroscopic residual disease and residual disease following initial chemotherapy, a
secondary complete resection (RO, with tumour free margins) prior to radiotherapy is recommended if
assessed as feasible based on imaging. Radiotherapy usually follows secondary resection. When
following induction chemotherapy, a complete secondary resection is unlikely but might be possible
with further tumor shrinkage, radiotherapy preceeding secondary resection should be performed. Also,
in patients with reconstructive secondary resection (even if RO feasible), radiotherapy before this
procedure may be recommended (see chapter 18.6).

The following doses and fractions have to be applied (see also Table 51):
-> Favourable histology (embryonal RMS (RME))

= Patients in Standard Risk, subgroup C with secondary complete (RO) resection and favourable
size and age may not receive postoperative radiotherapy.

= All other patients with complete secondary resection (R0) and good clinical response (= 66%
reduction of tumour volume) at restaging following initial chemotherapy: 36 Gy in 20
fractions.

= Complete secondary resection (R0) and poor clinical response (< 66% reduction of tumour
volume) at restaging following initial chemotherapy: 41.4 Gy in 23 fractions.

In patients who receive radiotherapy before (expected) complete secondary resection (RO),
the same doses are applied. When no RO resection is to be expected, the dose of 50.4 Gy
in 28 fraction is recommended.

» Complete clinical remission following initial chemotherapy and if no secondary resection is
performed: 41.4 Gy in 23 fractions.

= Incomplete secondary resection (R1 or R2 resection achieved): 50.4 Gy in 28 fractions.

= Residual tumour following initial chemotherapy (partial remission, progressive disease) when
no secondary resection is performed: 50.4 Gy in 28 fractions.

Exception: orbit (please see below).

= Large tumours with poor response to chemotherapy: Additional boost of 5.4 Gy in 3
fractions possible.
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-> Unfavourable histology (alveolar RMS (RMA))

Complete secondary resection (RO): 41.4 Gy in 23 fractions.

In patients who receive radiotherapy before (expected) complete secondary resection (RO),
the same doses are applied. When no RO resection is to be expected the dose of 50.4 Gy in
28 fraction is recommended.

Incomplete secondary resection (R1 or R2 resection achieved): 50.4 Gy in 28 fractions.

Complete clinical remission following initial chemotherapy (no secondary resection) and in
patients with residual tumour following initial chemotherapy (partial remission, progressive
disease) when no secondary resection is performed: 50.4 Gy in 28 fractions.

Large tumours with poor response to chemotherapy: Additional boost of 5.4 Gy in 3
fractions possible.

-> Exceptions:

Vaginal tumour site and embryonal histology (RME): No radiotherapy is administered if a
complete remission is achieved after the completion of chemotherapy. In patients without
complete remission brachytherapy can be considered.

Orbital tumour site: The decision for or against radiotherapy in patients with IRS group Il and
Il embryonal RMS has to be taken individually following full informed consent (see 20.1).
Patients with partial remission (more than 66% tumour shrinkage) receive 45 Gy instead of
50.4 Gy.

Patients < 3 years of age: see paragraph 19.6.

-> Radiotherapy of lymph nodes: please refer to paragraph 19.2.5.

Table 51: Radiotherapy for rhabdomyosarcoma
Radiation doses for the primary tumour according to histology and IRS - group for children aged 3
years or older. RTX: radiotherapy; F: fractions. Please refer to chapter 189 for special sites.

g:'ﬁﬁp Resection and response Embryonal RMS (RME) Alveolar RMS (RMA)
| no RTX 414 Gy; 23 F
1l 414 Gy; 23 F 414 Gy; 23 F

36 Gy; 20 F (good response)
Secondary complete resection | 41.4 Gy; 23 F (poor response)

]} . 414 Gy; 23 F
(RO) prior to or after RTX Subgroup C: no RTX, only if y
favourable size and age.
Incomplete secondary ) .
]| resection (R1 or R2) 50.4 Gy; 28 F 50.4 Gy; 28 F
i Clinical complete remission, 414 Gy; 23 F 50.4 Gy; 28 F
no secondary resection
Partial remission, no 50.4 Gy; 28 F 50.4 Gy; 28 F
1]} secondary resection or Orbit and PR (>2/3): 45 Gv: 25 E
no RO expected roitan ( ) Y
Poor response, progressive 50.4 Gy; 28 F
1]} disease, no secondary 50.4 Gy; 28 F (+ optional boost of
resection 54 Gy;3F)
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19.2.2 Other “RMS-like”-tumours

Patients with RMS-like tumours (SySa, pPNET, EES, UDS) will follow the recommendations for
equipment, radiation technique and planning target volume definitions for rhabdomyosarcoma, but
preoperative radiotherapy is strongly recommended (smaller irradiation field, better oxygenation,
smaller risk for tumour cell spillage, see also chapter 18.6).

Patients with primary RO resection (IRS group I) do not need to be irradiated. Patients with IRS group
Il or Il tumours and patients with lymph node involvement should be irradiated with doses of 50.4 Gy
or 564 Gy in 28 or 30 F, respectively (conventional fractionation). An optional boost of 5.4 Gy
(conventional fractionation) is allowed in case of progressive disease or poor response if considered
as feasible in terms of organs at risk, age, etc. Alternatively hyperfractionated, accelerated
radiotherapy with 44.8 Gy, 2 x 1.6 Gy / day may be used according to the former CWS
recommendations (Table 52).

Table 52: Radiotherapy for other "RMS-like"-tumours (SySa, EES, pPNET, UDS)
Radiation doses for the primary tumour according to histology and IRS group for children aged 3
years or older (RTX: radiotherapy; F: fractions).

SySa, pPNET/EES, UDS: preoperative irradiation if possible

IRS . . . . Accelerated,
Resection and response Conventional fractionation .
group hyperfractionated
| no RTX no RTX
| 50.4 Gy; 28 F 44.8 Gy; 2 x 1.6 Gy

Secondary complete resection

. (RO) prior to or after RTX 504 Gy, 28 F 44.8 Gy; 2 x 1.6 Gy
Incomplete secondary _ _

i resection (R1 or R2) 504 Gy; 28 F 44.8 Gy; 2x 1.6 Gy

m Clinical complete remission, 50.4 Gy: 28 F 44.8 Gy: 2x 1.6 Gy

no secondary resection

Partial remission,
]l no secondary resection or 50.4 Gy; 28 F 44.8 Gy; 2x 1.6 Gy
no RO expected

48 Gy; 2x 1.6 Gy

+ optional boost of 4.8 Gy;
3F

Progressive disease, poor
1l response, nho secondary
resection

54 Gy; 28 F + optional boost
of 54 Gy; 3F

Please note exceptions for children < 3 years of age (see 19.6).

19.2.3 “Non-RMS-like”-tumours

Patients with “Non-RMS-like”-tumours (NRSTS) should follow the general radiation guidelines for other
“‘RMS-like”-tumours. Only patients with tumour < 5 cm and primary RO resection (Low risk group) do
not need to be irradiated. All patients in the Standard and High risk group should be irradiated.
Preoperative radiotherapy is recommended for patients with good/complete response to
chemotherapy (> 66% tumour volume reduction in week 9) to further decrease the tumour
preoperatively.
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Dose for all patients is 50.4-54 Gy in 28-30 F (conventional fractionation). Alternatively
hyperfractionated, accelerated radiotherapy with 44.8 Gy, 2 x 1.6 Gy /day according to the former
CWS recommendations.

19.2.4 Stage IV patients

Irradiation is an important therapy element in the treatment of metastatic soft tissue tumours. Basically
there are two different options for the use of radiotherapy:

1. Radiotherapy in combination with surgery, either postsurgical after only marginal resection (R1
or R2) or presurgical to induce remission and to ensure resectability of the tumour.

2. Radiotherapy for tumour localisations or manifestations, in which surgical resection is difficult
to carry out (e.g. in skeleton and soft tissue metastases or disseminated affection of the
central nervous system).

Primary tumour should be irradiated according to the guidelines for localized tumours.
Radiotherapeutic approaches should only be used after careful risk-benefit analyses with an expected
benefit for the patients (e.g. concerning resectability, induction of remission, only available local
treatment) bearing in mind certain risk factors for radiotoxicity and radiation late effects (e.g. age,
morbidity, etc.). In palliative situations surgery may result more rapidly in stabilisation of the patient
(e.g. in case of osteolysis, solitary and easily accessable brain metastases, peripheral lung
metastases). A consolidating radiotherapy is often indicated after surgery.

Metastases seem to have a similar response to radiotherapy as the primary tumour. The decision for
radiotherapy of metastases has to be taken according to an interdisciplinary concept for treatment and
should follow the rules for irradiation of the primary tumour. Radiation doses should be adapted to the
tumour histology and the individual situation of the patient. Metastases in groups have to be included
in integrated target volumina.

In case of metastases in the brain the whole cranium has to be irradiated with laterally opposing fields.

Cumulative bone marrow toxicity because of the radiation volume has to be borne in mind.

For lung metastases in EES/pPNET tumours bilateral lung irradiation with 15-18 Gy in 1.5 Gy daily
fractions may be of benefit for the patient due to promising results in a series of patients with osseous
Ewing’s sarcoma®*?'®. In RMS, there is no clear evidence concerning the benefit of whole lung
irradiation'. Therefore its use is not recommended as a rule.

19.2.5 Involved regional lymph nodes

Radiotherapy of regional lymph nodes is only performed if there is clinical, radiological or pathological
clear evidence of lymph node involvement.

The risk of lymph node involvement in patients with RME is very low. It is higher in patients with RMA
or certain Non-RMS tumours. In the CWS trials 81-96 there were 184 patients with RMA without
clinically involved lymph nodes at diagnosis. The incidence of loco-regional lymph node failure was 9%
overall. Analysed according to tumour site, extremity tumours showed the highest incidence of lymph
node failure (14%; 11 of 78 patients). There was no difference in the incidence according to IRS group
or according to age. Out of 17 lymph node relapses, only 7 cases showed isolated relapses.

Radiotherapy to involved lymph node sites is performed independent of histology and response to
chemotherapy. In patients with initial clear radiological and/or pathological evidence of lymph node
involvement, a radiation dose of 41.4 Gy for RMS and 50.4 Gy for “RMS-like” and “Non-RMS-like”
tumours is given. Only in patients with rhabdomyosarcoma and still enlarged lymph nodes after
chemotherapy at the onset of radiotherapy an additional boost of 9 Gy is applied. No lymph node
radiation should be carried out when a radical lymph node dissection was performed!

Table 53: Radiation dose for regional lymph node areas
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CTX: chemotherapy, F: fractions, RTX : radiotherapy.

other RMS-like,
Lymph nodes - clinical situation RME, RMA Non-RMS-like

Patients after radical lymph node dissection No RTX No RTX

Radiologically and/or pathologically involved lymph nodes at

diagnosis; in complete remission after CTX and before RTX 414 Gy, 23F 50.4 Gy; 28 F

Macroscopical residual disease after chemotherapy and | 41.4 Gy; 23 F

before RTX +9 Gy boost: 5 F 50.4 Gy; 28 F

19.3 EQUIPMENT AND TECHNIQUES

19.3.1 Megavoltage equipment

All patients will be treated with megavoltage equipment (4-20 MV linear accelerator preferably). For
extremity tumours photons of 4 to 6 MV are recommended. Care must be taken to ensure an
adequate skin dose in high risk areas when high energy photons are used. For tumours of the trunk,
photons of 6 to 20 MV energy are recommended.

19.3.2 Electrons

Electrons are allowed for superficial and moderately infiltrating tumours (to a maximum depth of 5 cm)
either as an electron field matching on or as boost to linear accelerator planned fields. The use of
electron fields alone should be avoided because of the late effects.

19.3.3 Brachytherapy

Brachytherapy may be used in cases of incompletely resected tumours of vagina, perineum, bladder,
prostate and orbit. It may be used as boost technique before or after external beam irradiation or may
in some cases replace external beam irradiation. This should be discussed with the CWS Study
Centre for each individual patient. The dose for brachytherapy and external beam radiotherapy must
take into account radiation tolerance of adjacent tissue and should be calculated individually in each
case.

19.3.4 Treatment planning

3-D-conformal radiotherapy planning is recommended when critical structures lie in or nearby the
target volume. The dose is prescribed according to ICRU 50. Treatment planning is based on initial
imaging of the tumour.

19.3.5 Fractionation

Treatment is applied in conventional fractionation with 1.8 Gy per day. In patients with large abdominal
or cranio-spinal fields smaller fractions are used (see paragraph 0). In patients < 3 years of age,
smaller fractions may be used as well (1.6 Gy). The radiation dose is prescribed according to ICRU
50.
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Please note:

The CWS Study Group has used hyperfractionated, accelerated technique for radiation of STS in the
past with promising results. No agreement was found within the Paneuropean consensus meetings in
the EpSSG framework to further follow this concept and it was decided on conventional fractionation
as the standard radiotherapy for rhabdomyosarcoma. For SySa, pPNET, EES, UDS and “Non-RMS-

like”-tumours hyperfractioned, accelerated radiation (2 x 1.6 Gy/d) may be used optionally® .

19.3.6 Compensation for treatment breaks

In conventional fractionation, 1 fraction per day, 5 fractions per week are given. If there is a treatment
interruption, 2 fractions with an interval of at least 6 hours between fractions should be given to enable
completion of treatment within the same overall time if feasible from the irradiated volume. For patients
with hyperfractionated accelerated treatment, no such compensation is applied.

Duration and reason for treatment breaks, which should last as short as possible, should be
documented.

19.3.7 Innovative radiation techniques

Recently, several new developments in radiotherapy have become more widely available and may
also be used more frequently in the treatment of children with soft tissue sarcoma. Still, very little data
is available regarding the clinical use of any of these techniques and should therefore be used with
caution. In the following paragraph, these techniques are shortly characterized and the potential use is
defined.

Intensity modulated radiotherapy (IMRT): This is a highly conformal radiation technique that allows
to focus the high dose area to the target and to produce a steep dose gradient towards critical
structures. This is achieved by a modulation of every single radiation field in contrast to the
homogenous dose delivery of conventional conformal 3D radiotherapy. A disadvantage of the method
is the use of multiple fields associated with a large irradiated volume and a high scatter dose to the
whole body which might be associated with a higher risk of secondary malignant neoplasms (SMN).

Tomotherapy: This is a highly conformal radiation technique that allows to focus the high dose area
to the target and to produce a steep dose gradient towards critical structures. The patient is positioned
in a CT-scanner like machine and the treatment is performed with a small linear accelerator rotating
around the patient. Before each treatment the position of the patient, of the target and the critical
structures can be verified by CT. A disadvantage of the method is a higher scatter dose to the whole
body which might be associated with a higher risk of secondary malignant neoplasms (SMN).
Additionally again, multiple fields induce a large irradiated volume at risk for secondary cancer.

Cyberknife treatment: This is a highly conformal radiation technique that allows to focus the high
dose area to the target and to produce a steep dose gradient towards critical structures. Usually, the
technique is reserved for small targets and 1-5 single fractions are given with higher single doses. The
treatment is performed by a linear accelerator positioned on a robotic arm that moves around the
patient. Corrections for patient movements can be performed in real time. Because of long treatment
time, hypofractionation regimen and the use of multiple fields, it carries several drawbacks for
paediatric patients (large irradiated volume, increased risk of SMN, increased risk for late effects due
to high single dose).

Stereotactic radiotherapy: This is a highly focused treatment usually given to small and well defined
targets. The classic indication are solitary brain metastases, treatment is performed in a single
session. With repositioning equipment it is possible to perform fractionated treatment either in the
brain or in the body, if indicated. Because of the accuracy of the positioning of the patient, the planning
target volume has to consider only a smaller margin for patient movement.
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Proton Therapy: This is a highly conformal radiation technique that allows to focus the high dose area
to the target and to produce a steep dose gradient towards critical structures®'"?'®. Due to the physical
qualities of a proton beam and with the use of the pencil beam technique, this is also associated with
less scatter dose to the body and therefore the risk of SMN might be reduced. However, the
availability of treatment slots within Europe is still very limited and technical restrictions are still limiting
the use for several tumour sites (moving targets near lung, i.e. chest wall, mediastinum, upper
abdomen). Regarding passive scattering techniques of proton therapy some reports suggest an
increased risk of secondary cancer induction as compared to active scanning techniques. However, no
clinical data are so far provided to support this issue. In general we would prefer the use of active
scanning modalities in children as compared to passive scattering techniques.

Image guided radiotherapy (IGRT): IGRT consists of a regular control of the correct localization of
the patient, the target and the organs at risk at the treatment sessions. This can be performed with
ultrasound, KV-imaging with orthogonal planes or by a cone-beam-CT. IGRT allows for the correction
of the patient positioning (adaptive treatment) and may be used in patients receiving conformal 3D-
radiotherapy, IMRT, tomotherapy, cyberknife treatment and proton therapy. IGRT helps to position the
patient correctly during treatment. The use of ultrasound, of KV-imaging with orthogonal planes or of
cone-beam CT as setup controls is furthermore associated with a dose reduction compared to MV-
setup controls. Therefore their use should not be restricted in general, but as any other ionizing
radiation used with caution.

Indications: In most patients, the use of conformal 3D radiotherapy is a suitable treatment modality. In
special sites in the proximity of critical structures techniques that allow a steep dose gradient can be
useful. The benefit of the steep fall off of dose, although helpful to reduce toxicity, can be critical when
the target volume definitions are not very carefully applied to each single case. The risk of failures at
the field margins is a well recognized problem which can easily be accentuated with highly conformal
treatment methods. Therefore their use must be restricted to radiation oncologists experienced in the
treatment of children and adolescents.

Bearing this in mind, highly conformal radiation techniques and proton therapy in particular may be
useful in radiation particularly of young children with the following tumor sites:

= tumors in the proximity of the skull base or the developing brain
» in tumors of the trunk close to the kidneys or intestine (i.e. spinal/paraspinal)

= pelvic tumors

For any information regarding proton therapy, please contact the CWS Study Centre (chapter 1.2.1) or
the CWS reference radiotherapist for proton therapy, PD Dr. Beate Timmermann (see chapter 1.2.2).

19.4 TARGET VOLUME DEFINITIONS

19.4.1 Target volume definitions for primary tumour

= The target volume is chosen according to the initial tumour volume (gross tumour volume;
GTV). The pretherapeutic T1 MR image with contrast is usually the optimal imaging study.
Exceptions: Intrathoracic or pelvic tumour bulk (see paragraph 0).

= The clinical target volume (CTV) is defined as the GTV + 1 cm (exception limbs: 2 cm in
longitudinal direction).

= Additionally, scars (of biopsy, initial surgery, secondary resection or of drain sites) have to be
included in the CTV unless this will result in an intolerable enlargement of the treatment field
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(please contact the reference radiotherapists in this case). Furthermore all potentially tumour-
contaminated tissues during surgery need to be included in the CTV.

= The planning target volume (PTV) is defined as the CTV + 5-10 mm (according to your
institutional safety margins). Exceptions: Chest wall: 2 cm.

= |n patients receiving 50.4 Gy, the CTV and hence the PTV is reduced to the GTV (initial
tumor) plus 5-10 mm after 41.4 Gy (according to your institutional safety margins). In patients
with orbital tumours, the reduction of the target volume is performed after 36 Gy.

= |n patients receiving a boost after 50.4 Gy, the PTV for the boost is the GTV of the residual
tumour at the start of radiotherapy plus a margin of 5-10 mm (according to your institutional
safety margins).

= In growing patients, a radiation dose gradient through the epiphyseal growth plates should be
avoided because of the risk of asymmetric growth. The growth plates should either be
included until 30 Gy (considered as the dose sufficient to stop growth) or, if feasible due to
tumour extension, be excluded from the radiation fields. The same should be observed for
vertebral bodies in order to avoid scoliosis.

Summary:

The PTV consists of the initial tumour volume + 10 mm (modified for CTV) + additional 5-10 mm
(institutional margins for PTV) except for limb and chest wall tumours (+ 2 cm) for 41.4 Gy and except
for orbit (until 36 Gy). Areas contaminated during surgery as well as scars and drainage sites must be
included in the PTV whenever feasible. If 50.4 Gy need to be applied, the PTV is reduced to the GTV
+ 5-10mm after 41.4 Gy (orbit: after 36 Gy).

19.4.2 Target volume definition for lymph nodes

The dose of 41.4 Gy in rhabdomyosarcoma (RMS) and 50.4 Gy in other “RMS-like” and “Non-RMS-
like”-tumours is applied to the entire lymph node site (axilla, groin, paraaortic lymph nodes, etc.).
When this approach results in very large radiation fields, the radiation extent can be reduced to the
involved lymph nodes plus a PTV margin of 1 cm + institutional set-up margins (5-10mm) at the
discretion of the responsible radiation oncologist. In RMS a boost is used for enlarged lymph node(s)
as it is defined in the CT or ultrasound examination before the onset of radiotherapy. An additional
margin of 5-10 mm (institutional safety margin) has to be used for the PTV of the boost.

If possible the draining lymphatic vessels between the primary tumour and the involved lymph node
site should be irradiated. However, in some cases this would result in unacceptable large radiation
fields. In these patients, two separate radiation fields have to be used to treat the primary tumour and
the lymph node site excluding draining lymphatic vessels.

19.4.3 Normal Tissue Tolerance Guidelines
The following Table Table 54 shows normal tissue tolerance doses for different organs.

As most of the dose plans contain some inhomogenities, minor deviations of +5% may be acceptable
also for the tolerance of the organs at risk after careful consideration. However, any responsibility is
with the local radiation oncologist.

For parallel organs (i.e. eye, inner ear, parotic gland) it should be considered (and extensively
discussed with the parents) if the affected side (homolateral organ) can be sacrificed in order to avoid
any compromise in total dose or target volume which might increase the risk for recurrence.
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Table 54: Tissue tolerance guidelines

V: volume, Gy: Gray, F: fractions, RTX : radiotherapy.

Conventional fractionation

20Gy; 17 F
Heart (whole heart) V30 < 20%
Whole liver .
(NO chemotherapy if liver lies within the irradiated field to avoid VOD) 19.8CGy; 11F
Whole kidney 144 Gy; 8 F
Spinal cord 41.4 Gy; 23 F
Spinal cord in patients with residual spinal tumour (on MRI) 50 Gy; 28 F
Brain stem 54 Gy; 30 F
Optic nerve/optic chiasm 50 Gy; 28 F
Parotic gland (mean dose) 26 Gy; 14 F
Lacrimal gland (mean dose) 36 Gy; 20 F
Inner ear (mean/max) 39.6/50 Gy; 23/28 F

40 Gy; 28 F
Small bowel V50 < 30%
Lung (mean dose/VV20) 12.6 Gy/20%; 7 F

19.5 TIMING OF RADIOTHERAPY

In patients with IRS group Il tumours, the option for secondary resection if RO feasible must be
considered before the onset of radiotherapy. After secondary resection, postoperative radiotherapy
should be started within 21 days except in case of severe postoperative complications.

Preoperative or definitive radiotherapy should be started at week 13.

In patients who receive reconstructive surgery, preoperative radiotherapy before secondary resection
may be beneficial (see18.6). This must be discussed with the CWS Study Group Centre and the
responsible surgeon. The interval between the end of radiotherapy and secondary resection should
not exceed 5 weeks.

19.5.1 Synchronous chemotherapy and radiotherapy

Synchronous application of radiotherapy and chemotherapy with Adriamycin and Actinomycin-D
should in general be avoided (see chapter 17.1.4). However, irradiation (conventional fractionation)
will take from 5 to 6 weeks and it is important not to reduce excessively the cumulative dose of the
drugs administered.

In general ACT-D or ADR may be given two weeks prior to and after irradiation (i.e., the shortest
interval at which administration of ACT-D or ADR is acceptable prior or after radiation is 2 weeks). This
general recommendation however must be adapted e.g. depending on the tumour site (see chapter
17.1.4.). In case of a shorter interval post-RTX, ACT-D or ADR may be administered if no toxicity is
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anticipated. The omitted dose of ACT-D will not be administered later. In case ADR had to be omitted,
ADR should be substituted for ACT-D in the last IVA course.

Parallel application of radiotherapy and Adriamycin may be considered:
=  When extremity tumours are treated,
= when mucosae are not included in the irradiation field,

Chemotherapy has to be omitted if the liver lies in the irradiated field because of the risk of VOD.

19.6 AGE ADAPTATION
Age <1 year

An individual decision for or against radiotherapy must be made depending on tumour histology,
tumour site and size, response to chemotherapy, extent of previous resections and options for
secondary resection. This should be discussed with the CWS Study Centre and the CWS reference
radiotherapists.

Age > 1 and < 3 years at the time of radiotherapy

RME (embryonal rhabdomyosarcoma):

Radiotherapy will only be performed if there is residual disease at the end of chemotherapy. The use
of special techniques should be considered to minimize any dose to normal tissue (see chapter
19.3.7).

Exception: Parameningeal tumours will always receive radiotherapy even when in complete clinical
remission after chemotherapy'??'. If possible, radiotherapy should be postponed until chemotherapy
has been completed. The radiation dose should be given according to older patients. Depending on
tumour size and site, this can result in unacceptable toxicity. In these special cases, a dose reduction
can be performed. This should be discussed with the CWS Study Group Centre and the CWS
reference radiotherapy board.

RMA (alveolar rhabdomyosarcoma):

= [RS group | No radiotherapy.

. IRS group Il and Il Radiotherapy as recommended for older patients (dose reduction
should be discussed with reference radiotherapists). Smaller fraction
sizes can be used, particularly when larger volumes (i.e. whole
abdominal RTX, craniospinal RTX) are treated (1.5 or 1.6 Gy).

other “RMS-like” and “Non-RMS-like”-tumours:

= [RS group | No radiotherapy.

= IRS group Il Radiotherapy as recommended for older patients (dose reduction
should be discussed with the reference panel). Smaller fraction sizes
can be used, particularly when larger volumes are treated (1.5 or 1.6
Gy).

= [RS group lll Secondary complete resection: No additional radiotherapy.

Secondary resection not possible or incomplete: Radiotherapy
according to older patients (dose reduction should be discussed with
the reference center). Smaller fraction sizes can be used, particularly
when larger volumes are treated (1.5 or 1.6 Gy).
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19.7 QUALITY ASSURANCE OF RADIOTHERAPY

Radiotherapy documentation forms will be completed and submitted for review by the Radiotherapy
Committee. Simulator films, plans and diagnostic films which determined treatment volume may be
requested in all cases who fail locally after radiotherapy and in randomly selected cases of those who
do not fail as part of a quality assurance assessment. Severe radiation associated side effects (grade
4) should be reported to the reference radiation oncologists.

19.8 RADIATION LATE EFFECTS ANALYSIS

Radiotherapy is an essential local therapy modality in STS treatment. As with any other therapeutic
approaches, the use of radiotherapy is depending on the expected benefit and the induced side
effects. Therefore treatment outcome and the documentation of radiation associated late effects are
essential. In the “Arbeitsgemeinschaft fur Padiatrische Radioonkologie” (APRO) the following concept
(see below) for the documentation of radiogenic side effects was developed. It is not only used for
STS but for any paediatric tumour entity treated in Germany. The central documentation takes place in
the “Register fir radiogene Spatnebenwirkungen bei Kindern und Jugendlichen® (RISK) in Munster
(see address below and chapter 1.8).

Documentation of late effects

During radiotherapy planning and treatment, the radiation oncologist documents the radiation
technique and the radiation doses of organs at risk.

A follow up examination only focused on side effects is performed by the radiation oncologist who
classifies acute and chronic toxicity according to the RTOG/EORTC criteria, two months after
radiotherapy and once per year afterwards. This prospective evaluation will allow for correlating
specific radiation doses at risk structures with the incidence of late effects at the organ. The tumour
orientated follow up examinations will be performed by the responsible paediatrician. For
documentation forms please refer to the website http://medweb.uni-
muenster.de/institute/radonk/radtox.htm.

-187 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009

ONLY FOR INTERNAL USE
Table 55: Time schedule for documentation and evaluation of radiogenic late effects

Time Documentation Of note

Basic data (Basisdaten):

Radiological . ]
treatment Documentation of radiotherapy
technique
1. Dose volume histogram for lung, heart,
liver, kidney if irradiated. CT-planning is
mandatory for thoracic or abdominal
Organ doses (Organdosen): irradiation.
Documentation of doses at 2. Dosimetry of thyroid in case of head,
organs at risk neck or mediastinal irradiation.

3. Dosimetry of testes in case of irradiation
of abdomen or thigh.

Documentation of maximal acute
toxicity during or after
radiotherapy according to the

First follow up

(2 months after Clinical examination only

radiotherapy) RTOG/EORTC criteria

Clinical inati ly, furth
Annual follow up Chronic side effects according to algc:e:;:nrzza :enrznli/irel:j a:c:ordin o
afterwards the RTOG/EORTC criteria P y d g

the pediatrician.

Please send documentation forms to:

.Register fir radiogene Spatnebenwirkungen bei Kindern und Jugendlichen* (RISK)
Klinik fur Strahlentherapie - Radioonkologie - des Universitatsklinikums Munster
Albert-Schweitzer-Strasse 33, D-48129 Minster

Phone: +49-251-834-7384, Fax: +49-251-83-47355

E-mail: radtox@uni-muenster.de

-188 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009
ONLY FOR INTERNAL USE

20 TREATMENT GUIDELINES FOR SPECIAL SITES

For correct site assignation of the soft tissue tumour see definition of sites, IRS grouping, TNM
classification and definition of regional lymph nodes (appendix 24.1, 24.2, 24.3, 24 .4).

This chapter focuses on recommendations for rhabdomyosarcomas located at special sites, but they
may also be used for other “RMS-like” and “Non-RMS-like” tumours.

20.1 ORBIT (ORB)

40% of childhood rhabdomyosarcomas originate from the head and neck region, 10% from the orbit'?.
Although these orbital tumours are located within the head and neck region they are discussed
separate due to their clear anatomical margins and different therapy planning, especially concerning
radiation and surgery. Most STS are RME and lymph node involvement is rare.

Surgery

Local control with surgery alone can be achieved in many cases by radical tumour resection. This
however means the loss of an eye with orbital enucleation or exenteration. Such radical procedures do
not find general acceptance, especially as alternative therapy options exist. Orbital RMS tumours
without bone involvement are considered as a favourable site: the 5-year survival rate of orbital
rhabdomyosarcomas exceeds 85%*?29??" RME of the orbit are usually treated within the RMS
Standard Risk Group.

Please note:

Soft tissue sarcomas of the orbit with bone involvement are assigned to parameningeal tumours.
Pressure arrosion alone does not justify classification into the parameningeal group. Initial surgery
should consist of a biopsy only.

It is strongly recommended to avoid orbital exenteration as initial surgical measure!

Biopsy / Primary resection: Microsurgical technologies should be available. Usually only a biopsy is
required. A primary RO resection of the tumour without functional loss of the eye and the adjacent
muscles is not possible in most cases.

Secondary resection: A second-look-biopsy may be necessary in cases of unclear residuals after
chemotherapy and radiotherapy. Aggressive surgery has to be discussed in the case of stable disease
(SD), progressive disease (PD) or residual tumour mass after chemotherapy and radiotherapy. There
are two options with very different perspectives for reconstructive surgery:

= Orbital exenteration: A well fitting epithesis eventually fixed by bone implants. This is a
possibility which is not easy to accept, especially in children and adolescents.
Microsurgical reconstruction with a free flap is possible but the aesthetic result of the
reconstruction of the eyelids and the socket of the eye prosthesis is uncertain.

»  Enucleation with preservation of the eyelids: A near normal appearance is possible if enough
tissue can be left to build up a socket for an eye prosthesis. Mutilation in these cases is rather
limited. Especially in young children this possibility has to be thoroughly weighed up against

the late effects of orbital irradiation®®.

Radiotherapy

The decision for or against radiotherapy in patients with IRS group Il and group Il RME and clinical
complete remission (CR) after chemotherapy has to be taken individually. Patients in this situation who
do receive radiotherapy have a lower risk of local relapse, and improved event free survival but may
experience radiation associated side effects, such as cataracts, impaired vision, and bony hypoplasia.
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Patients who do not receive radiotherapy have a higher risk of local relapse, and worse event free
survival. They may not suffer from associated side effects. Overall survival in both approaches is equal
due to the relapse pattern (nearly exclusively locoregional) and effective salvage treatment'®.
However, in case of a relapse the risk of cumulative toxicity due to salvage treatment should be taken
into consideration. The decision for or against radiotherapy is therefore left to the discretion of the
doctor in charge in discussion with the patient and his parents.

Irradiation of the initial tumour an additional CTV margin of 10 mm (plus institutional PTV margin of 5-
10 mm) is performed up to 36 Gy, then the PTV is reduced to the initial tumour size plus PTV margin,
if possible sparing the lacrimal gland. Patients with favourable histology (RME) and clinical complete
remission (CR) following induction chemotherapy receive 41.4 Gy. Patients with partial response
(more than 66% tumour shrinkage) receive 45 Gy instead of 50.4 Gy. Patients with minor partial
response, SD or PD receive 50.4 Gy.

20.2 HEAD AND NECK / PARAMENINGEAL TUMOURS (HN-PM)

The classification of a tumour as “parameningeal’ is determined by its neighbourhood to the
meninges, or their penetration (for definition see also 24.3). Patients with intracranial or intraspinal
extension (the dura as defined border between extra- and intracranial space has been infiltrated or
penetrated) are classified within the group of parameningeal tumours. The following symptoms are
defined as a “parameningeal involvement” within the group of parameningeal tumours and are
regarded as additional risk factor:

= Bony arrosion of the skull base,

= cranial nerve palsy,

= evidence of tumour cells in cerebrospinal fluid.
Surgery

Complete surgical resection is difficult and in general not possible. Only a biopsy should be taken
initially. Initial resection or debulking with permanent severe functional or mutilating sequelae should
not be carried out. Also neck dissections should not be performed initially. Radiotherapy of
parameningeal tumours is a mainstay of treatment in patients older than 1 year of age.

Biopsy / Primary resection: In order to avoid unnecessary tumour spillage or injury of vital structures
even the first biopsy of the tumour has to be performed in centres with good experience in skull base
surgery, including navigation systems and microsurgery. Tru-cut biopsy may be advantageous.
Surgery plays only a limited role in the treatment of parameningeal tumours as sufficient safety
margins often cannot be obtained without considerable sacrificing of parts of the brain or cranial
nerves. Therapy of parameningeal tumours mainly relies on chemotherapy and radiotherapy.

Secondary resection: After adequate chemotherapy and radiotherapy and good (but incomplete)
response, some residual tumours may be cured by surgery. A second-look biopsy may be necessary
to prove residual tumour histologically after chemotherapy and radiotherapy. This has to be decided in
time.

Radiotherapy

Because surgical measures in parameningeal tumours are usually incomplete or not feasible,
radiotherapy is always indicated in patients greater than 1 year of age (cure is extremely unlikely
without the use of RTX?". Radiotherapy should be applied at week 13 regardless of response to initial
chemotherapy.

»  No skull base arrosion/no cranial nerve palsy:
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The brain/meninges are not routinely irradiated. The CNS volume irradiated will be that
included within the fields required to cover the primary volume (e.g. nasopharynx/paraspinal
situations) according to the general recommendations.

Skull base arrosion/cranial nerve palsy/no intracerebral component:

The PTV will be the one which is required to treat the primary tumour (initial tumour volume +
10 mm modified for CTV plus additional institutional PTV margin of 5-10 mm). Radiation fields
must adequately cover the initial skull base arrosion but there is no routine whole brain
irradiation.

Skull base arrosion/cranial nerve palsy with intracranial component:

The PTV for the intracranial extent of the tumour is defined according to the residual
intracranial component at restaging before the onset of radiotherapy with an additional safety
margin of 10 mm for CTV plus additional institutional PTV margin of 5-10 mm. It is not
necessary to consider the full initial intracranial tumour extent. The amount of skull base
included in the PTV is defined above.

Disseminated meningeal disease or CSF positive cytology:

This is the only indication for whole craniospinal axis irradiation. The radiation field has to
contain all cerebrospinal fluid and meningeal tissue. The lower border of the spinal radiation
field should be verified by MR imaging. It is usually between sacral segments 2/3 or sacral
segments 3/4. It is suggested that a total dose of 36 Gy is given for patients > 3 years of age
(1.6 Gy/d) and 23.4 Gy for patients 1 - 3 years of age (1.6 Gy/d). A localised boost with 1.8
Gy/d should be given to the primary tumour up to the radiation dose as defined above.
Additionally, spinal metastases visible in MR imaging receive a boost up to 45 Gy cumulative
doses. The dose of the spinal cord must not exceed 50 Gy. The boost is given to the initial
tumour volume on MRI + 10 mm for CTV plus additional 5-10 mm for institutional PTV margin.

Target volume definition in parameningeal RMS with positive lymph nodes:

PTV according to the treatment recommendations for the parameningeal site (see above) and
the recommendations for nodal involvement (see 19.2.5).

Intrathecal chemotherapy:

The role of intrathecal chemotherapy is not evaluable with regard to the available treatment data of the
CWS Study Group and the literature. The currently used drugs for i.th. treatment have not been
proven as effective for soft tissue sarcoma with CNS and CSF involvement. However, a reduction of
tumour cells in the CSF has been observed in case of parameningeal tumours with tumour-cell
positive CSF (see also see chapter 17.1.5.).

An indication for i.th. therapy is thus not evident, but in any event restricted to patients with tumour-cell
positive CSF. If i.th. treatment is applied, the recommendations of CWS-2002-P cam be used
(reference: B. Thiel et. al., Deutsches Arzteblatt Jg. 103, Heft 39, 2006 and®*?) :

drug: thiotepa i.th
dosage: 5mg/m?
timepoint of administration: at Day 1 of the first courses i.v. chemotherapy. Duration

Be aware of cumulative toxicity in case of concomitant radiation!!!

depending on toxicity and response of i.th. tumour load
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20.3 HEAD AND NECK / NON-PARAMENINGEAL (HN-NON PM)

Tumours of the head and neck region with non-parameningeal localisation form a very heterogeneous
group which includes soft tissue sarcomas of cervical muscles, soft tissues and muscles of the face,
the parotid gland, tongue, larynx and pharynx. For the definition and especially for the distinction
between parameningeal and non-parameningeal tumours please refer to chapter 24.3.

Surgery

Surgery has a definitive place in this group since in contrast to the parameningeal group radical
excision (RO) with adequate reconstruction is feasible in a considerable number of cases. The
potential functional and aesthetic outcome may greatly vary according to the structures which are
involved. Therefore these patients should be treated in centres of excellence where close cooperation
between plastic surgery, neurosurgery, ear-nose-throat specialists and maxillofacial surgery is
available.

Biopsy / Primary resection: Unnecessary tumour spillage or lesion of an important vital structure
should be avoided. If a primary RO-resection with tumour free margins is possible, it should be carried
out as early as possible. A R1 resection should be followed by adequate radiation if an RO resection
cannot be achieved by immediate re-resection. Reconstructive measures have to be included in the
initial planning of the treatment.

Secondary resection: In some circumstances a major tumour resection with reconstruction may be
considered after neoadjuvant chemotherapy. In Non-Responders a mutilating approach may be
indicated.

Radiotherapy

Radiotherapy is given according to the general radiation recommendations described in the respective
chapter. Patients in RMS Standard Risk, subgroup C (favourable histology, with favourable age < 10
years and tumours size < 5 cm) do not receive radiotherapy when a secondary complete resection (RO
with tumour free margins) has been carried out. The spinal cord should be shielded after a dose of 36
Gy. For treatment of lymph nodes please refer to paragraph 18.7 and 19.2.5.

20.4 EXTREMITIES (EXT)

Sarcomas of the shoulder and pelvic girdle together with the connecting muscles to the trunk are
assigned to the localisation extremity (see 24.3).

Surgery

Limb sparing surgery is only possible with multi-modal therapy and in some cases with the use of
extensive reconstructive surgery.The basic rule “life before limb” has to be borne in mind especially in
cases of stable or progressive disease or tumour relapse.

Biopsy / Primary resection: Whenever possible, the biopsy should be done by the surgeon who will
also perform definitive tumour resection in order to avoid frequently occurring mistakes (false
localisation of the incision of the biopsy, distant Redon drainage, insufficient biopsy, unnecessary
tumour cell spread) Tru-cut biopsy may be advantageous. RO resection with tumour free margins as
the 1% step of treatment is preferable if it can be performed safely. Wide resections and extensive
reconstructions are necessary in children up to 3 years of age, as the indication of radiotherapy is very
limited in this age group.

Reconstructive measures such as replacement of soft tissue, vessel or nerve defects, reconstruction
after marginal or segmental bone resection, reconstruction of muscle function by tendon transfers or
tendon interpositions have to be included in the planning early. Possible sequelae after adjuvant

-192 -



CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009

ONLY FOR INTERNAL USE
radiotherapy like disturbance of growth due to the radiation of growth plates, pathological fractures
after marginal bone resection, or lymph oedema after regional lymph node dissection have to be
considered.

Secondary resection: Primarily non resectable tumours may become completely resectable after
chemotherapy and/or radiotherapy especially in extremity sites. If secondary surgery is needed it
should be carried out after the 1% reassessment. Formal “compartmental”’ resections may be
appropriate in exceptional cases, but less anatomical “wide” resections are appropriate in the majority
of cases. R1 resections (microscopic residuals) should be combined with adequate radiotherapy. The
incision scar of the biopsy has to be included in the skin paddle of the resection as well as the areas of
Redon drains.

It is recommended to carry out lymph node sampling in every soft tissue tumour of the extremities,
even without clinical or radiological evidence of lymph node involvement (upper and lower limb
tumours with axillary or inguinal lymph nodes, see 18.3.4, 18.7, and 19.2.5).

Radiotherapy

Tumours of the extremities should be treated according to the general recommendations described in
the respective radiotherapy chapter 19. Tissue which was contaminated during surgery must be
included in the CTV. After surgical procedures, all scars and drainage sites should be included in the
planning target volume.

Circumferential radiotherapy must be avoided because of the danger of constrictive fibrosis and
lymphoedema. In growing patients, a radiation dose gradient through the epiphyseal growth plates
should be avoided because of the risk of asymmetric growth. The growth plates should either be
included up to at least 30 Gy in or (if feasible due to tumour extension) be excluded from the radiation
fields.

Table 56: Special aspects of surgery for tumours of the extremities

Localisation Special aspects

= Close relation to brachial plexus and large vessels,

» replacement of the accessory nerve, the suprascapular nerve, the

Shoulder axillary nerve, partial resection of the scapula can be necessary,

= good availability of latissimus dorsi for functional muscle
reconstruction.

»  Great muscle mass,
Upper arm = only two muscle functions have to be replaced: extension and flexion,
= function of the radial nerve relatively well replaceable.

= Poor soft tissue cover,
Elbow = safety distance is hardly accessible,
= good prognosis of nerve replacement particularly in childhood.

= Tight neighbourhood of important structures,
=  multiple muscle functions,

Forearm = two vascular axes, one of both is dispensable,
= prognosis of nerve reconstructions are age-dependent.
= Tight neighbourhood of multiple structures, however good
Wrist joint reconstructive possibilities, arthrodesis of the wrist joint may be
necessary.
Hand * Not the number of fingers, but the preserved gripping function

determines whether preservation of the hand is reasonable or not.

= Enough muscle mass with a good capability for functional

Gluteal region .
compensation,
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Localisation Special aspects

= only one important structure at risk: sciatic nerve.

= Close neighbourhood to femoral vessels, vascular replacement
Groin mostly required,

= femoral nerve may partially be preserved or replaced by grafts.

= Voluminous muscle mass,

Thigh = early tendon transplantation possibly necessary (even the complete
loss of flexors and extensors can be functionally compensated and is

better than a prosthetic supply).

=  Poor soft tissue cover,
= close relation to vessels and nerves,

= preservation of the peroneal nerve (extension of the foot) more
important than of the tibial nerve (sensibility of the sole of the foot).

Knee

= In the proximal 2/3 relatively great muscle mass, distal to the
Lower leg trifurcation of three vessels (1-2 dispensable), in the distal lower leg
poor soft tissue cover and narrow neighbourhood to all structures.

= Amputations in the region of toes and forefoot can functionally be
compensated for relatively well, not however in the heel region. The
preserved walking function determines whether preservation of the
foot is reasonable or not.

Foot

20.5 GENITO-URINARY BLADDER / PROSTATE SITE (UG-BP)

Cytoscopy should be done at diagnosis and during follow up. Initial resection should be done only in
the case of very small tumours arising in the dome of the bladder, far from the trigone. In all other
cases a biopsy has to be performed and secondary surgery will be planned after chemotherapy and
radiotherapy.

Suspicious clinical signs for genito-urinary bladder/prostate tumours are:
= Urinary obstruction and dysuria,
= elevated position of the trigonal area,

= palpable tumour upon rectal examination.

Surgery

Biopsy / Primary resection: Tumours protruding into the bladder are easily reached by cystoscopy, but
tumours or small tumour residuals in the prostate area are not. Even open biopsies have a
considerable risk of false-negative findings. MRI-directed Tru-cut biopsy is therefore recommended.
Primary resection is only feasible for tumours far from the trigonum.

Secondary resection / Biopsy: If no residual tumour is seen on MRI after chemotherapy and/or
radiotherapy, a second-look biopsy is not necessary. Small residual tumours can sometimes be
adequately resected with preservation of function after chemo- and radiotherapy. A conservative
surgery may also be considered (partial cystectomy and/or partial prostatectomy) in conjunction with
brachytherapy223’224. Partial prostatectomy without radiotherapy carries a high risk of local relapse®®’.
If conservative RO surgery is not expected to be feasible even after radiotherapy, total cystectomy

and/or total prostatectomy may be unavoidable.

Radiotherapy

The doses and target volume definitions will follow the general guidelines. Gonads should be
positioned out of the treatment volume if possible (in girls oophoropexy and in boys orchidopexy must
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be discussed, even if no relevant data evaluating this procedure have been published yet). Depending
on the extent and infiltration of the disease, patients with bladder/prostate tumours may be treated with
afterloading techniques/brachytherapy. Individual planning and discussion with the respective CWS
reference centre is advised.

20.6 GENITO-URINARY NON-BLADDER / PROSTATE SITE (UG-NON BP)

The definition genito-urinary non-bladder/prostate includes different tumour sites such as:
= paratesticular tumours
= soft tissue tumours of the uterus, vagina and vulva (see 24.3)

These localisations will be discussed separately. It is important to distinguish these tumours from other
tumours in the small pelvis which also can infiltrate the vagina or the uterus, but are defined as
“Others”. Tumours in the small pelvis are generally not located in the mid-line and may cause
displacement of the mid-line organs (e.g. uterus, vagina) to the unaffected side.

Cystoscopy, vaginoscopy (if applicable) and rectoscopy should be done at diagnosis and during
follow-up.

Surgery

Paratesticular Tumours

The tumours should be excised via an inguinal incision, first ligating the cord at the internal inguinal
ring. Orchidectomy of the affected side is essential. In case of infiltration of the scrotum,
hemiscrotectomy must be carried out. Both operations are not classified as mutilating.

If the initial operation before referral was scrotal, a primary reoperation should be performed to excise
the cord at the internal ring. Complementary hemiscrotectomy is not necessary if the patient is
upgraded, receiving more intensive chemotherapy®>?*®. When there is doubt about a scrotal
dissemination, hemiscrotectomy should be performed. Only in cases of not suspicious lymph nodes in
the imaging, complete resection of the tumour, and histologically not involved proximal margin of the
spermatic cord, can the patient be classified as IRS Group |.

Lymph nodes in paratesticular tumours

Regional lymph nodes are localised up to the junction of spermatic and renal vessels of the affected
side. Lymph nodes in the groin are considered not to be regional lymph nodes but distant metastases.
This region has to be checked very carefully by ultrasound, CT-scan or MRI. Even though lymph
nodes are relatively frequently involved, resection of the regional lymph nodes by retroperitoneal
lymphadenectomy or nodal sampling is not recommended at the time of therapy onset'>*’, even
when a lymph node fulfills the radiological criteria of tumour manifestation (size > 2 cm, enhancement

of contrast medium, no signs of regional infection).

In case of clinically or radiologically still suspicious lymph nodes after chemotherapy at the time of 1%
reassessment, radical lymphadenectomy or radiation should be planned. Since irradiation is
considered to be as effective as lymphadenectomy for the control of lymph node spread in this area,
radiation is preferred when there are no contraindications (e.g. age < 3 years). Lymphadenectomy for
tumours localised on the left side includes the area above the left renal hilus to the right side, and the
right border of the V. cava, and distally following the iliac vessels down to the left groin. For lymph
nodes on the right side the resection is even more extended, including the lymph nodes around both
renal veins on both sides of the aorta and V. cava and on the right side following the iliac vessels
down to the right groin.

Sarcoma of the vagina
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Typically sarcomas of the vagina are botryoid rhabdomyosarcoma growing into the vaginal lumen
without infiltration of the small pelvis. They usually show a good response to chemotherapy. An initial
biopsy should therefore be performed endoscopically from the lumen of the vagina. A primary
mutilating operation with resection of the vagina is not recommended. A very precise description of the
site of this biopsy is important to ensure further local control and that, e.g. a secondary resection or
biopsy is performed at the right place.

After good response to chemotherapy there are two possibilities for avoiding or reducing radiotherapy
after 1% reassessment:

= A local resection aided by vaginoscopy respecting the urethra and the rectal wall may be
performed. If this specimen shows free margins, additional external beam radiation may be
omitted.

» In selected cases brachytherapy is a well proven alternative to partial vaginectomym.

Only in rare cases of non-response to chemotherapy and major residual tumour mass after chemo-
and radiotherapy radical resection of the vagina is necessary. This should be discussed with the
reference centre. Options for vagina-reconstruction should be offered as an integral part of the
treatment.

Sarcoma of the uterus

These tumours, typically rhabdomyosarcomas, almost exclusively occur in older girls in or after
puberty. According to the results of the IRS studies, a fair survival chance is only seen in girls with
complete resection including hysterectomy, as these tumours hardly respond to chemotherapyzz&zzg.
On the other hand, according to the data of the CWS studies, patients with RME of the uterus treated
without mutilation seem to have a similar good chance of survival. SIOP data using chemotherapy and
radiotherapy in terms of brachytherapy?'® support this finding. Since sufficient data are not yet
available, an individual decision has to be taken. Two options are available:

= Primary complete resection. Lymph node involvement should be evaluated preoperatively by
MRI and ultrasound and intraoperatively by frozen sections. Therapy of involved lymph nodes
should follow general recommendations.

» Preservation of the uterus after neoadjuvant chemotherapy and radiotherapy.

Radiotherapy

Paratesticular tumours

Please note:

In order to avoid irradiation and more intensive chemotherapy, non mutilating primary surgical
measures should be exhausted. If there is a doubt on resection margins, primary re-resection
(hemiscrotectomy) should be performed.

Patients with paratesticular rhabdomyosarcoma in RMS Standard Risk, subgroup C (favourable
histology, primary R1 resection only) with complete secondary resection (RO, e.g. achieved by
hemiscotectomy) and favourable age and tumour size do not receive postoperative radiotherapy.

Only in case of contralateral infiltration of the scrotum without the possibility of RO resection,
radiotherapy is necessary for local tumour control. The doses according to the general
recommendations should be given to the initial tumour volume + 10 mm for CTV plus additional 5-10
mm for institutional PTV margin. The infiltrated scrotal area must be treated + 10 mm for CTV plus
additional 5-10 mm institutional PTV margin. Orchidopexy of the contralateral testis must be
considered. Radiotherapy to Iymph node sites is performed according to the general
recommendations.

Vagina / Uterus
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Rhabdomyosarcoma of the vagina with favourable histology (RME) do not receive radiotherapy if in
clinical complete remission after chemotherapy. It is strongly recommended to irradiate patients with
unfavourable histology (RMA) and patients who are not in complete clinical remission after
chemotherapy. Depending on the extent and infiltration of the disease these patients may be treated
with afterloading techniques/brachytherapy. Individual planning and discussion with the respective
reference centre is advised. Oophoropexy has to be considered in all girls treated for pelvic tumours.

20.7 OTHER SITES (OTH)

The location group "other sites" includes several localisations of the trunk, abdomen and thorax.
These tumours are rare. Please refer to definition of sites (24.3).

Please note:

Tumours of the gluteal muscles and tumours of the shoulder girdle, as well as the connecting
musculature to the trunk are assigned to the extremity site.

Thorax

Thoracoscopy has a wide application for all tumours reaching into the pleural space, especially in case
of residual tumours, scar formation in the chest wall, pleura, diaphragm, and mediastinum. Pleural
adhesions can make a thorascopy impossible, in which case diagnostic thoracotomy may be
necessary.

Biopsy / Primary resection: The chest wall is a region with a good chance for primary RO resection,
particularly in case of small tumours with involvement of only one or two intercostal spaces and/or ribs.
Resection and reconstruction are possible without greater functional loss. The paravertebral region in
contrast is only rarely accessible for primary RO resection because of the close neighborhood to the
spinal cord. As a general rule pleural or pericardial invasion by sarcoma and especially malignant cells
in the pleural or pericardial effusion correspond to IRS group IV (pT3c or even sometimes stage V),
and exclude primary surgery, except for palliative measures.

Secondary resection: In cases of an initially extensive tumour and tumour residuals after
chemotherapy and/or radiotherapy, a secondary resection has to be performed. A RO resection should
be aimed for. In case of R1 resection a combination with adequate radiotherapy is necessary. Tumour
manifestation in the vertebral column and/or expansion of the tumour into the intervertebral foramina
requires an interdisciplinary approach in cooperation with a spinal surgeon. In case of a persisting
tumour mass after chemo- and/or radiotherapy pneumonectomy or resection of oesophagus may be
indicated if a RO or R1 situation can be achieved.

Chest wall

Surgery: If possible, en-bloc resection of tumour with adjacent soft tissues and non-infiltrated
intercostal spaces (cranially and caudally, in general dorsally from the costal head up to the rib
cartilage) should be performed. In case of tumour invasion of the chest wall, muscles adjacent to the
intercostal muscles, subcutaneous tissue or skin, all layers of the chest wall have to be included in the
resection. Complete chest wall reconstruction with mostly musculocutaneous flaps will be necessary.

Radiotherapy of thorax and chest wall: The doses and target volume definitions follow the general
recommendations. Tumours with non-infiltrating extension into the preformed thoracic cavity often
show a large intrathoracic mass which shrinks dramatically during chemotherapy. Irradiating the pre-
treatment volume would involve large volumes of lung tissue within the radiation field. /n these cases,
the target volume in the area of non-infiltrating tumour encompasses only the residual mass after
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chemotherapy at the beginning of radiotherapy + 10 mm for CTV plus additional 5-10 mm for
institutional PTV margin. For all other parts of the tumour (infiltrated muscle or bone) the general
safety margins according to the initial tumour extension should be applied.

In patients with pleural effusion and positive cytology, hemithorax radiotherapy may be performed.
This should be discussed individually for each patient with the CWS Study Centre. Hemithorax
radiation is performed with lateral opposing fields covering the whole ipsilateral lung down to the
recessus including the entire neighboring vertebrae. 15 Gy are used in patients < 14 years of age and
19.5 Gy in older patients with 1.5 Gy daily fractions. Treatment planning should be CT-based in order
to avoid overdosage in the lung. Usually, hemithorax irradiation is followed by a boost to the primary
tumor site. Parallel use of Actinomycin-D or Adriamycin with hemithorax irradiation is not permitted
due to the risk of pneumonitis. Also, because of the risk of recall pneumonitis, Actinomycin-D following
hemithorax radiotherapy must not be given. The timing of hemithorax radiotherapy is therefore a
critical issue and should be discussed with the CWS Study Group Centre for each individual case.

Diaphragm

Tumour involved diaphragm should be completely resected and replaced by synthetic material or
muscle. T2 tumours have only a small chance of primary RO resection. In exceptional cases a RO
resection can be achieved in case of invasion of the lung, which can be treated by combined resection
of lung tissue (e.g. lobectomy) and diaphragm.

Mediastinum

Primary RO resection is rarely possible and should be avoided.

Lung

Complete resection requires lobectomy because of lymph drainage throughout the pulmonary surface
directed to the hilus. In case of lobe-exceeding tumours a bilobectomy or pneumonectomy may be
necessary. Adequate lymphadenectomy has to be performed. Cardial function may be complicated not
only by surgical affection of the cardial site but also by potential cardiotoxic effects of adjuvant
chemotherapy. Especially in young children the pneumonectomy might lead to atrophy of the thorax
and scoliosis (fully grown children are less frequently affected). Resection of T2 tumours infiltrating the
chest wall, pericardium or diaphragm very much depends on individual findings. Combined partial
resection of these structures may even achieve a RO- or R1-resection. Timing of surgery and/or
radiotherapy should be considered early. In case of infiltration of the bifurcation RO resection mostly is
not possible.

Oesophagus

In rare cases the sacrifice of the oesophagus may enable RO or R1 resection, which will need
oesophageal reconstructive surgery. In R1 situations irradiation is necessary.

Trunk
This includes two localisations:
= the anterior abdominal wall,
= the lumbar region between the thorax and the gluteal region.

As far as the peritoneum is respected, even extensive resections of all layers of the abdominal wall
have a good chance of primary RO resection. All layers can be reconstructed in a cosmetically and
functionally sufficient way by means of modern reconstructive surgery. Paravertebral localisation may
complicate the situation due to the neighbourhood of the tumour to the spinal cord and requires close
cooperation with specialists in spinal surgery.

Retro- and intraperitoneal tumours

Retroperitoneal soft tissue sarcomas are usually located in the paravertebral musculature (psoas
muscles, quadratus lumborum muscle). In about 1/3 of the cases they extend up to the intervertebral
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foramina. A precise allocation to the organ of origin is often impossible due to the size of the tumour
mass. Even distinction between intra- and retroperitoneal tumours may be difficult. The choice of
surgical access for the biopsy — retroperitoneal or transperitoneal also determines the later access for
the resection of the tumour. It is therefore desirable that open biopsy and resection are performed by
the same surgeon. Unnecessary tumour contamination of the peritoneal cavity has to be avoided.

Surgery: Due to close neighbourhood to vital structures — porta hepatis, head of pancreas, duodenum,
mesenteric vessels — the chance of primary RO resection is very limited, but might be possible after
preoperative chemo-/radiotherapy. The type of local therapy should be discussed at the time of 1%
reassessment. Close cooperation between the abdominal surgeon and the spine surgeon is
necessary in case of paravertebral involvement.

Radiotherapy: Intraperitoneal soft tissue tumours of small and large bowels should be resected. Due to
their localisation they can only rarely be irradiated. High radiation doses are most often not feasible for
abdominal structures. If radiotherapy to the abdomen is performed, the kidney and liver tolerance
doses have to be respected (see paragraph 19.4.3). In growing patients, a radiation dose gradient
through vertebral bodies should be avoided because of the risk of scoliosis. Vertebral bodies and
pedicles should either be included up to 30 Gy in or, if feasible from the tumour extension, be
excluded from the radiation fields. Whole abdominal radiotherapy is performed only when there is
malignant ascites or gross tumour spillage during surgery.

Tumours of the retroperitoneum should be irradiated as outlined in the general radiotherapy
recommendations with a CT-based treatment planning. Tolerance doses of organs in this region need
to be respected (i.e. kidneys, bowel, spinal cord). Dose volume histograms for these organs are
strongly recommended. In order to avoid scoliosis in growing patients, the vertebral bodies should
either be irradiated symmetrically or shielded. Small bowel/iliocoecal bowel may be displaced from the
pelvis by treating the patient in prone position and by using a belly board. In some cases, the bowel
can be spared with special surgical techniques using a spacer. Tumours with non-infiltrating extension
into the preformed pelvic cavity often show a large intrapelvic mass which shrinks dramatically during
chemotherapy. Irradiating the pre-treatment volume would involve large volumes of normal tissue
(bowel and bladder) within the radiation field. /n these cases, the target volume in the areas of non-
infiltrating tumour encompasses only the residual mass after chemotherapy at the beginning of
radiotherapy + 10 mm for CTV plus additional 5-10 mm for institutional PTV margin. For all other parts
of the tumour (infiltrated muscle or bone), the general safety margins according to the initial tumour
extension are to be applied.

Treatment volume and technique

In patients with large intraabdominal tumor or intraperitoneal abdominal dissemination, radiotherapy of
the whole abdomen is performed. The target volume includes cranially the diaphragm and caudally the
obturator foramina. Laterally, the radiation portals include the lateral extension of the peritoneum. The
right liver lobe is blocked right from the start, the kidneys are included and are shielded after the
tolerance dose has been achieved. The kidneys have to be located via i.v. contrast or in the CT-scan.

Fractionation: Radiotherapy of the whole abdomen is performed with 1.5 Gy daily fractions.

Radiation dose according to age: Children up to 3 years: 18 Gy

Children 4-14 years: 24 Gy
Children > 14 years:  28.5 Gy
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21 SUPPORTIVE CARE AND EMERGENCY SITUATIONS

The treatment of patients with soft tissue tumours requires a multidisciplinary approach with a high
degree of medical competence. Hence treatment according to the present protocol should be
restricted to institutions with experience in administration of intensive chemotherapy (including the
availability of intensive care and dialysis units), which are familiar with supportive care (e.g.
substitution of platelets, CMV-negative and irradiated blood products). This chapter can only serve as
guidance. Nausea and vomiting, mucositis and hematological toxicity are expected side effects of the
drug combinations used and episodes of neutropenic infections are likely to occur. Management of
neutropenic fever, antiemesis and application of blood products should be performed according to
international standards. Please refer to the GPOH homepage (www.gpoh.de) for further information.

21.1 EXPECTED SYMPTOMS
Neutropenia

Primary prophylaxis with granulocyte stimulating factors, e.g. G-CSF or GM-CSF is usually not
required for the chemotherapeutical regimen outlined in the protocol. The application of G-CSF as
supportive drug can shorten the therapy intervals without influence on prognosis or outcome. The use
of hematopoetic growth factors can be considered in case of prolonged neutropenia which causes a
delay of one or more additional weeks in meeting the hematologic criteria for starting therapy, if
previous chemotherapy was badly tolerated or if therapy is complicated by fever, sepsis or severe
infections. G-CSF (5 pg/kg s.c.) or GM-CSF (250 ug/m® s.c.) can be given. The duration of therapy
depends on indication.

Mucositis

To detect fungi and bacteria examination of mucosa smears and isolation of viruses from pharynx
lavage is recommended. In case of mucositis:

= Do not use hexitidin in open lesions (fibroblast growth inhibition).
= No mouth rinsing with leucovorine. Cover lesions with adstringents.

= Mouth rinsing can be performed with a combination of antacid suspension / xylocaine 2% /
panthenole solution 5% in 1:1:1 mixture.

» In cases of severe mouth candidiasis which does not improve under intensive local therapy
with Amphotericin-B suspension p.o. 6 times a day give:
Fluconazole 4-6 mg/kg/day as single dose or Amphotericin-B 0.1-0.5 mg/kg/d i.v. (4 h
infusion) for 5-7 days

» Voriconazole: dosage for children 2-12 years: 7mg/kg i.v. bid (twice daily) or 200mg p.o. bid.
CAVE: interaction with other drugs (e.g. vincristine)!

= In proven severe herpes simplex infections: acyclovir 3 x 250 mg/m? i.v. or 5 x 500mg/m?/day
p.o. (dose adaption to creatinine clearance necessary!)

= In case of severe inflammation or gingiva necrosis treat systemic with antibiotics effective
against anaerobic pathogens (e.g. metronidazole).

Constipation

Laxatives should be prescribed when weekly Vincristine is given and thereafter to prevent
constipation.
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Neutropenic Fever

Definition: Temperature (oral/rectal) > 38.5° C or 4 episodes of > 38.0° C within 24 hours and more
than 4 hours between each period and neutrophils < 500/pl.

Diagnostic procedures (according to clinical appearance):

= Blood cultures (each catheter lumen and peripheral), stool culture (including clostridium
difficile toxin), urine culture,

» smears of pharynx, skin, mucosal lesions and anus,

= vijrus isolation from lesions, stool and urine,

» chest X-ray, ultrasound of the abdomen,

» candida - and/or aspergillus antigen and DNA in blood.

Besides this intensive diagnostics an immediate wide spread antibiosis which is adapted to the
institutional standards for management of neutropenic fever is recommended. It may include:

ceftriaxon or ceftazidim plus aminoglycoside at first, then
= f fever persists after 48 h add teicoplanin,

= if fever persists after another 48 h change regimen (e.g. meropenem instead of
cephalosporine),

= if fever persists after another 48 h and in case of longer therapy (> 5 days) add i.v.
antimycotica (e.g. amphotericin, voriconazole, caspofungin).

21.2 INFECTIONS

Responsibility for infection prophylaxis is yielded to the treating doctor. The following remarks can only
serve as guidance. The most important prophylaxis against infections are general hygienic
procedures, e.g. hand washing and desinfection before and after contact with the patient and a
detailed information of the patient and his parents about the high risk of infections during therapy due
to neutropenia.

Pneumocystis-carinii prophylaxis

Pneumocystis carinii prophylaxis is mandatory and should be performed according to centre standards
for all patients except those in the Low Risk Group. Usually trimethoprim/sulfamethoxazol is applicated
during chemotherapy until 3 months after stop of treatment (trimethoprim fraction 5 mg/kg/d per os in 2
single doses on 3 consecutive days a week).

Pneumocystis-carinii pneumonia

Pneumocystis carinii pneumonia should be treated intravenously with trimethoprim 20 mg /
sulfamethoxazol 100 mg/kg/d in 4 daily doses.

Varicella exposure prophylaxis and treatment

Parents and patients have to be informed about the need to avoid contact with persons having
varicella or herpes zoster. Patients with manifest varicella or herpes zoster infection have to be treated
with acyclovir 3 x 250 mg/m? i.v. or 5 x 500mg/m?/day p.o. (dose adaption to creatinine clearance
necessary!).

Severe systemic CMV-infection (CMV-pneumonitis)

For therapy of CMV-infection we would recommend intravenous application of ganciclovir (10 mg/kg/d
in 2 single doses) in combination with standard 7S-immunoglobulin with high anti-CMV-activity (500
mg/kg/d) for several days.
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Systemic (invasive) mycotic infection

In case of reasonable suspected or strong evidence of a systemic mycotic infection:

= amphotericin B: initial 0.1 — 0.25 mg/kg/d, then increase to a maximum of 1 — 1.5 mg/kg/d i.v.
(4 h infusion). Caution: hypokaliaemia, hyponatriaemia; avoid contact with NaCl.
» liposomal amphotericin B: 3-(6) mg/kg/d i.v. (4 h infusion).

= voriconazole: dosage for children 2-12 years: 7mg/kg i.v. bid (twice daily) or 200mg p.o. bid.

21.3 EMERGENCY SITUATIONS

21.3.1 Acute cell-lysis syndrome

The acute cell lysis syndrome is a complex metabolic disorder with inadequate kidney function. When
tumour cells die, purine metabolites (xanthine, hypoxanthine), uric acid, potassium and phosphate are
released. These metabolites are eliminated by the kidneys only. If the product exceeds its solubility
then xanthine, hypoxanthine and uric acid can crystallize in the kidney tubules and in the collecting
tubules. Phosphate can precipitate with calcium in form of calcium-phosphate in kidney tubules and in
the tissue. The solubility of xanthine and uric acid is higher in an alkaline milieu, the solubility of
calcium phosphate is higher in an acid milieu.

This results in the following metabolic problems:
* hyperuricemia,
= hyperkaliaemia,
» hyperphosphatemia,
= secondary kidney failure and hypocalcemia might follow.

The acute cell-lysis syndrome occurs mainly with large and fast growing tumours and is therefore a
rare complication in soft tissue sarcoma (exception: disseminated alveolar rhabdomyosarcoma,
rhabdoid tumours). It can occur within the first days of treatment. Before the start of cytoreductive
therapy, metabolic stability should be ensured (monitoring: Na, K, Ca, phosphate, blood gases, urea,
uric acid, creatinine, analysis of the urine, fluid balancing). A high urine output (100-250 mI/m2/h)
initiated and maintained by sufficient hydration and diuretics is most important for prevention of kidney
failure. The urine should be alkalised and allopurinol (or rasburicase) should be given.
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Stabilisation schemes used in leukemia studies for cell lysis syndrome:

1)

2)
3)

4)
5)

6)

Allopurinol 10 mg/kg/d p.o. in 2-3 single doses and alkalisation of urine: NaHCO3 40-80 mmol/I
added to the infusion solution (or 100-200 mmol/m?/d parallel infusion), control of NaHCO;-
supply according to urine-pH (optimal 7.0 — 7.5), specific weight of the urine < 1010 g/dl. Or
rasburicase: 0.2 mg/kg/d i.v. over 30 min, for a minimum of 3-5 days.

Hydration: 3.000 — 5.000 ml/m?3/d (5% glucose in 0.45% NaCl-solution).

Fluid balancing every 6 hours: relation of output to input minus insensible losses; in case of
insufficient output give furosemide. Dialysis or hemoperfusion may be indicated.

Potassium: Avoid supplementation, no intervention in slight hypokaliaemia.

Lab controls: Blood count, Na, K, Cl, Ca, phosphate, uric acid, creatinine adapted to the actual
metabolic situation.

Indication for hemodialysis or hemoperfusion:
» serum potassium > 7 mmol/l, or 6 mmol/l with tendency to increase,
» serum phosphate > 5 mmol/l (10 mg/dl) with tendency to increase,

= urine excretion < 50 ml/m°/h despite the use of furosemide and hydration.

21.3.2 Paravasation

Intravenous injection or infusion should not be administered near big joints because of the danger of
serious irreversible functional impairment in case of para- or extravasation. The procedures in case of
para- or extravasation (please refer to www.kinderkrebsinfo.de for further information):

Stop infusion/injection. Leave the application needle initially.

Put on sterile gloves.

Disconnect infusion line with cytostatics from the needle.

Try to aspirate the drug with a sterile disposable syringe from the needle (mostly ineffective).

In case of paravasation of vincristin, vinblasitine or vinorelbine (Vinca-alcaloids) leave the
needle for treatment with the antidot hyaluronidase (applicate 1-6 ml of 1.500 |.E./ml
hyaluronidase soluted in 10 ml NaCl 0.9% through the needle and subcutaneous in the
adjacent tissue). Remove needle in case of other drugs.

Elevation of the extremity for 24-48 h. Leave injured site open, no bandage, no steroid
treatment. In case of extravasation with alcaloids application of mild warmth. In other cases
keep the paravasation site cool for 24 hours. In case of anthracyclines, high dose cisplatin,
carboplatin, ifosfamide and cyclophosphamide a topic application of dimethylsulfoxide may
ease the reaction (DMSO 99%, e.g. 4 drops per 10 cm? skin surface, treat the double size of
paravasated skin. Dry in the air. Repeat treatment every 8 hours for 7 days).

Thorough diagnostics (e.g. ultrasound) and observation of the affected site and if necessary
early information of the surgeon if necrosis occurs.

Documentation in patients record and information of the study centre, if possible by
photography.

Don’t forget to inform the patient.
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22 DETERMINATION OF SAFETY

22.1 REPORTING OF TOXICITIES

This guidance does not require reporting of adverse events according to the EU-Directive for
clinical trials (EU Directives 2001/20/EC and 2005/28/EC and its national implementation in Germany
as “12. Novelle des Arzneimittelgesetzes”).

SUSAR’s (Suspected Unexpected Serious Adverse Reactions) have to be reported in Germany
according to the “Berufsordnung fiir Arzte” to the Bundesinstitut fiir Arzneimittel und
Medizinprodukte (BfArM).

22.2 GENERAL INFORMATION ABOUT DEFINITION OF ADVERSE EVENTS
AND ADVERSE REACTIONS

22.2.1 Adverse Event

An adverse event (AE, “unerwlnschtes Ereignis”) is any untoward medical occurrence in a patient
administered a medicinal product, which does not necessarily have a causal relationship with this
treatment. An AE can therefore be any unfavourable and unintended sign (including an abnormal
laboratory finding), symptom, or disease temporally associated with the use of a medicinal product,
whether or not related to the medicinal product. An assessment has to be made of the seriousness,
intensity, causality and relationship to the administration of the drugs used in the protocol.

Expected adverse events

In general, all known side effects of the applied drugs listed in the drug/product information are per
definition expected adverse events. During the infusion of chemotherapeutic drugs, emesis, vomiting,
and allergic reaction may occur and are considered as expected. Haematological toxicity grade 3-4 is
expected and leukopenia may lead to infectious complications. Grade 4 infections are regarded as
expected adverse events, too. Thrombopenia may lead to bleeding or haematuria and severe
treatment induced anaemia may cause circulation problems. Platelet or packed red cell transfusions
can be given according to local recommendations. Severe mucositis can be expected as well as
constipation, abdominal pain and severe diarrhoea.

Adverse reaction

An adverse reaction (AR, “Nebenwirkung”) is an AE which is judged by the responsible physician as
having a reasonable suspected causal relationship to an investigational medicinal product (IMP).

Unexpected adverse reaction

An unexpected adverse reaction (UAR, “unerwartete Nebenwirkung”) is an AR the nature or severity
of which is not consistent with the applicable product information. Examples of UAR’s:

= Unexpected outcome (e.g. fatal) of an expected AR.

= Increase in the rate of occurrence of an expected AR, which is judged to be clinically
important.

» New report of more specific disease (e.g. interstitial nephritis) instead of a labelled, more
general AR (such as acute renal failure).
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22.2.2 Serious adverse event (SAE) or serious adverse reaction (SAR)

A serious adverse event (SAE) or serious adverse reaction (SAR) is any untoward medical occurrence
or effect that at any dose:

= Results in death regardless of its cause,
= s life threatening,

= requires hospitalisation or prolongation of existing hospitalisation, but not every hospitalisation
constitutes a reportable serious adverse event,

= results in persistent or significant disability or incapacity,
* is a congenital anomaly or birth defect,

= is a second malignancy or any other medically important condition such as abnormal
biological or vital signs.

The most common SAE’s during chemotherapy are:
= Septic shock.
» Hemorrhagic cystitis (grade 4).
= Severe nephrotoxicity.
= Veno-occlusive disease (any grade, see 24.9).
= Acute or late cardiotoxicity (shortening fraction <28 %).
=  Seizures.

= Central neurotoxicity, such as somnolence >30% of the time, disorientation, hallucination,
echolalia, perseveration, coma.

= Second malignant neoplasm.

» Death derived from any kind of toxicity (despite tumour progression).

SUSAR’s are suspected unexpected serious adverse reactions (see definitions for “unexpected
adverse reaction” and “serious” above).

22.2.3 Serious adverse event and reaction

The responsible physician should try to assess the relationship of any adverse event to the
application of drugs.

= None = this includes the existence of a clear alternative explanation or non-plausibility.

= Unlikely (remote) = clinical event and/or lab abnormality, with an improbable time sequence to
drug administration and in which other drugs, chemicals or underlying disease provide
plausible explanation.

= Possible = clinical event and/or lab abnormality, with a reasonable time sequence to
administration of the drug, which could also be explained by concurrent disease or other drugs
or chemicals. Information on drug withdrawal may lacking or be unclear.

= Probable = clinical event and/or lab abnormality, with a reasonable time sequence to
administration of the drug, unlikely to be attributed to concurrent disease or other drugs or
chemicals, and which follows a clinically reasonable response on withdrawal (dechallenge).

= Not assessable = Report of an AE which cannot be judged because information is insufficient
or contradictory, and which cannot be supplemented or verified.
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22.3 EXPERT PANEL OF THE INTERGROUP CONSENSUS CONFERENCES

These persons (Study Group chairs and persons listed in chapter 22.4 and chapter 22.5) were
involved in the consensus confererences of three European Study Groups investigating paediatric soft
tissue sarcoma with the aim to define standard treatment in the EpSSG Intergroup structure.

CWS Study Group (GPOH)

Prof. Dr. Ewa Koscielniak,

Prof. Dr. Thomas Klingebiel

(CWS study chair)

Abt. fir Onkologie, Hamatologie, Immunologie
Olgahospital — Padiatrisches Zentrum
Bismarckstrasse 8, 70176 Stuttgart, Germany

Tel.: +49-711-278-73870, Fax:+49-711-278-72749
Email: e.koscielniak@olgahospital.de

Email: t.klingebiel@kgu.de

AIEOP STSC

Prof. Modesto Carli

(AIEOP-STSC study chair)
Hematology/Oncology Division

Department of Paediatric, Padova

Via Giustiniani, 3, 35128 Padova, ltaly
Tel:+39-049-821-3565, Fax:+39-049-821-1462
Email: modesto.carli@unipd.it

SIOP MMT SFCE
Dr. Odile Oberlin

(MMT study chair)
Paediatric Oncology

Institut Gustave Roussy, Rue Camille Desmoulins
94805 Villejuif Cedex, France
Tel.: +33-1-4559-4142, Fax: +33-1-4559 7019

Email: Oberlin@igr.fr

SIOP MMT UKCCSG

Prof. Michael Stevens

(MMT study chair)

Royal Hospital for Children

Bristol BS2 8BJ, United Kingdom
Tel:+44-117-342-8260, Fax: +44-117-342-8628
Email: M.Stevens@bristol.ac.uk
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22.4 ADRESSES OF THE EPSSG COMMITTEE

Paediatric Oncology

Dr. Gianni Bisogno (Protocol Coordinator)
Hematology/Oncology Division

Department of Paediatric, Padova

Via Giustiniani, 3, 35128 Padova, Italy

Tel: +39-049-821-1481, Fax:+39-049-821-1462
gianni.bisogno@unipd.it

Dr. Christophe Bergeron

Centre Léon Bérard,

28, rue Laennec, 69800 Lyon, France

Tel: +33-478-78-2606, Fax : +33-478-78-2703
bergeron@lyon.fnclcc.fr

Dr. Soledad Gallego

Paediatric Oncology

Hospital Universitari Vall d"Hebron

P° Vall d"Hebron 119-129, 08035 Barcelona, Spain
Tel:+34-93-4893090
sgallego@hg.vhebron.es

Dr. Catherine Rechnitzer

Department of Pediatrics,

4064 Rikshospitalet, Blegdamsvej 9,
2100 Copenhagen, Denmark

Tel: +45-3545-1368, Fax: +45-3545-4673
rechnitzer@mail.dk

Prof. Dr. Ewa Koscielniak

Onkologie, Hamatologie, Immunologie
Padiatrisches Zentrum - Olgahospital
Bismarckstrasse 8, 70176 Stuttgart, Germany
Tel: +49-711-992-3870, Fax: +49 711-992-2749
e.koscielniak@olgahospital.de

Dr. Meriel Jenney

Llandough Hospital,

Penlan Road, Penarth South Glamorgan

CF 64 2XX, Cardiff, United Kingdom

Tel: +44-29-2071-5229, Fax:+44-29-2070-8064
meriel.jenney@CadrdiffandVale.wales.nhs.uk
Dr. hab. Bernarda Kazanowska
Department of Paediatric Bone
Transplantation, Oncology and Hematology,
Bujwida Str. 44, 50345 Wroclaw, Poland

Tel: +48-71-773-1900

kazanowska@wp.pl

Marrow

Surgery

Prof. Dr. Helene Martelli

Service de Chirurgie Pédiatrique

Hopital de Bicetre, 78, rue du Général Leclerc,
94275 Le Kremlin-Bicetre Cedex , Paris

Tel: +33-1-4521-2092, Fax: +33-1-4521-3189
helene.martelli@bct.ap-hop-paris.fr

Prof. Dr. Giovanni Cecchetto

Division of Paediatric Surgery,

Department of Paediatrics, Via Giustiniani 3,
35128 Padova, Italy

Tel: +39-049-821-8040
cecchetto@child.pedi.unipd.it

Prof. Dr. Helmut Lochbiihler
Kinderchirurgische Klinik, Olgahospital,
Bismarckstr. 8, 70176 Stuttgart, Germany

Tel: +49-711-992-3020, Fax: +49-711-992-2749
h.lochbuehler@olgahospital.de

Dr. Richard Spicer

Bristol Royal Hospital for Sick Children,
Department of Paediatric Surgery, Upper Maudlin
Street, Bristol BS2 8BJ, United Kingdom
helen.gile@ubht.swest.uk
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Prof. Dr. Michael Greulich

Zentrum fur Plastische Chirurgie,

Marienhospital Stuttgart, Béheimstrasse 37,

70199 Stuttgart, Germany

Tel : +49-711-6489 8220, Fax : +49-711-6489 8222
hmb@yvinzenz.de

Dr. hab. Jan Godzinski

Marciniak hospital, Department of Paediatric surgery,
Traugutta 116, Wroclaw 50420
j.godzin@dihnet.wroc.pl

Dr. Eric Mascard

Service d’Orthopédie Pédiatrique,

Hépital Saint Vincent de Paul,

74 avenue Denfoert-Rochereau, 75014 Paris, France
eric.mascard@wanadoo.fr
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Radiotherapy

Prof. Dr. Andreas Schuck

Praxis fur Strahlentherapie

Bismarckstr 23, 87700 Memmingen

Tel: +49-8331-990-440, Fax: +49-8331-990-4443
schuck@uni-muenster.de

Dr. Mark Gaze

University College London Hospitals NHS,
Foundation Trust, Mortimer Street,
London W1T 3AA, United Kingdom

Tel: +44-20-7380-9301
mark.gaze@uclh.org

Dr. David Spooner

Queen Elisabeth Medical Center, University Hospital
“Queen Elisabeth”, Edgbaston,

B15 2TT Birmingham, United Kingdom

Tel: +44-1-21-472-1311

Prof. Dr. Jean-Louis Habrand

Department Radiation Oncology, Institut Gustave
Roussy, 39, rue Camille Desmoulins, 94805 Villejuif,
France

Tel : +33-1-4211-4995, Fax : +33-1-4211-5253
habrand@igr.fr

Dr. Guido Sotti

Division of Radiotherapy, Hospital of Padova
Via Giustiniani, 3, 35128 Padova, Italy

Tel: +39-049-8212940

guido.sotti@unipd.it

Prof. Dr. Norman Willich, Dr. Tobias Bélling
Radiotherapy Department, University Hospital,
Albert-Schweitzer Strasse 33, 48149 Muenster,
Germany

Tel: +49-251-834-7831, Fax: +49-251-834-7355
boelling@uni-muenster.de

Pathology

Dr. Anna Kelsey

Royal Manchester Children's Hospital

Hospital Road, Pendlebury

Manchester, M27 4HA, United Kingdom

Tel: +44-161-727-2247, Fax:+44-161-727-2249
crepfcrg@man.ac.uk

Prof. Dr. Vito Ninfo

Istituto di Anatomia Patologica

Via Gabelli, 61 — 35100 Padova

Tel: +39-049-8272262, Fax : +39-049-8272265
vito.ninfo@unipd.it

Dr. Dominique Ranchere-Vince

Département de pathologie, Centre Léon Bérard,
28, rue Laénnec, 69373 Lyon, cedex 08, France
rancherd@lyon.fnclcc.fr

Prof. Dr. Ivo Leuschner

Institut fir Paidopathologie,

Klinikum der Christian-Albrechts-Universitat zu Kiel
Michaelstrasse 11, 24105 Kiel, Germany

Tel: +49 431 597 3450, Fax: +49 431 597 3486
ileuschner@path.uni-kiel.de

Dr. Rita Alaggio

Istituto di Anatomia Patologica

Via Gabelli, 61 — 35100 Padova, ltaly

Tel: +39-049-8272262, Fax: +39-049-8272265
e-mail: ral@unipd.it

Dr. Nuria Toran

Hospital Universitari Vall d’'Hebron,

Passeig Vall d’'Hebron 119-129,

08035 Barcelona, Spain
ntoran@cs.vhebron.es

Biology

Prof. Dr. Ewa Koscielniak

Onkologie, Hamatologie, Immunologie
Padiatrisches Zentrum - Olgahospital
Bismarckstrasse 8, 70176 Stuttgart, Germany
Tel: +49-711-992-2461, Fax: +49-711-992-2462
e.koscielniak@olgahospital.de
Dr. Angelo Rosolen
Hematology/Oncology  Division,
Paediatric,

Via Giustiniani, 3, 35128 Padova, Italy

Tel: +39-049-8215678, Fax:+39-049-8211462
angelo.rosolen@unipd.it

Department  of
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Dr. Sabine Stegmaier

Molekularbiologisches Labor

Padiatrisches Zentrum - Olgahospital
Bismarckstrasse 8, 70176 Stuttgart, Germany
Tel: +49-711-992-3734, Fax: +49-711-992-3739
s.stegmaier@olgahospital.de

Prof. Dr. Beat Schéafer
Universitats-Kinderklinik, Abteilung Onkologie
Steinwiesstrasse 75, CH-8032 Zurich

Tel: +41-44-266-7553, Fax: +41-44-266-7171
beat.schaefer@kispi.unizh.ch
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22.5 CWS STUDY GROUP IN AUSTRIA, POLAND, SWEDEN, SWITZERLAND

CWS AUSTRIA

Univ. Doz. Dr. med. R. Ladenstein
(Coordinator, paediatric oncologist)

St. Anna Kinderspital,

Kinderspitalgasse 6, A-1090 Wien

Tel: +43-1-40170-250; Fax: +43-1-40170-430
ruth.ladenstein@stanna.at

Ass. Prof. Dr. G. Amann (pathologist)

Medizinische Universitat Wien,
Klinisches Institut fur Pathologie,

Waehringer Guertel 18-20, A-1090 Wien
Tel: +43-1-405-3402; +43-1-405-34092
gabriele.amann@meduniwien.ac.at

CWS POLAND

Dr. hab. med. B. Kazanowska
(Coordinator, paediatric oncologist)

Department of Paediatric Bone Marrow
Transplantation, Oncology and Hematology,
Bujwida 44, PL-50-345 Wroclaw

Tel: +48-71-733-1900; Fax: +48-71-773-1909
kazanowska@wp.pl

Dr. hab. med. J. Godzinski (paediatric surgeon)

Marciniak Hospital,
Department of Paediatric Surgery,

Traugutta 116, PL-50-420 Wroclaw
Tel: +48-71-78-90-231, Fax: +48-71-343-6747
jgodzin@wp.pl

Dr. med. T. Klepacka (pathologist)

Department of Pathomorphology, Institute of
Mother and Child, Kasprzaka 17a,
PL- 01-211 Warszawa

Tel: +48-22-3277-206; Fax: +48-22-3277-259
tklepacka@imid.med.pl

Dr. med. A. Maciejczyk (radiation oncologist)

Lower Silesian Oncology Center, Department of
Radiology, Hirszfelda 12,
PL - 50-072 Wroclaw

Tel: +48-71-368-9502; Fax: +48-71-368-9502
maciejczyk.a@dco.com.pl

CWS SWEDEN

Doc. Dr. G. Ljungman
(Coordinator, paediatric oncologist)

Children’s University Hospital, Department of
Pediatric Hemotology and Oncology,

SE-751 85 Uppsala
Tel: +46-18-611- 5586, Fax: +46-18-50 09 49
gustaf.ljungman@akademiska.se

Dr. C.-M. Kullendorf (paediatric surgeon)

Lund University Hospital,
Department of Paediatric Surgery,
SE-221 85 Lund

Tel: +46-46-17-82-98, Fax: +46-46-17-81-20
carl-magnus.kullendorff@skane.se

Dr. T. Bjork-Eriksson (radiation oncologist)

Sahlgrenska University Hospital,
Department of Oncology,
SE-413 45 Goteborg

Tel: +46-31-342-1000, Fax: +46-31-82-01-14
thomas.bjork-eriksson@oncology.gu.se

Dr. A. Glaessgen (pathologist)

Karolinska University Hospital,
Department Clinical Pathology, Danderyd,
SE-182 88 Stockholm

Tel: +46-8-655-5993, Fax: +46-8-753-6639
axel.glaessgen@karolinska.se

Dr. A. Orrego (pathologist)

Karolinska University Hospital,
Department of Clinical Pathology,
SE- 171 76 Stockholm

Tel: +46-8-5177-5147, Fax: +46-8-5177-4524
abiel.orrego@karolinska.se

Prof. Dr. F. Mertens (molecular biologist)

Lund University Hospital,
Department of Clincal Genetics,
SE - 221 85 Lund

Tel: +46-46-17-33-87, Fax: +46-46-13-1061
fredrik.mertens@med.lu.se
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CWS SWITZERLAND

Prof. Dr. F. Niggli (paediatric oncologist)
University Children’s Hospital,

Paediatric Oncology

Steinwiesstralle 75,

CH-8032 Ziirich
Tel +41-44-266-7823, Fax +41-44-266-7171
felix.niggli@kispi.unizh.ch

Dr. J. Greiner (paediatric oncologist)
Ostschweizerisches Kinderspital,
Claudiusstrale 6,

CH-9006 St. Gallen

Tel +41-71-243-7111, Fax +41-71-243-7152
jeanette.greiner@kispisg.ch

22.6 COOPERATING INSTITUTIONS AND STUDY GROUPS IN GERMANY

COOPERATING INSTITUTIONS AND STUDY GROUPS IN GERMANY

RISK-Studie

Prof. Dr. Norman Willich, Dr. Tobias Bélling,
Register fur radiogene Spéatwirkungen (RISK;
evaluation of radiation-associated late effects),
RiSK-Studienzentrale, Klinik flir Strahlentherapie
Universitatsklinikum Mdnster
Albert-Schweitzer-Str. 33

D-48149 Munster

Tel. +49-251-83-47384, Fax: +49-251-83-47355
Email: radtox@uni-muenster.de

Kinderkrebsregister Mainz

Dr. Peter Kaatsch

Deutsches Kinderkrebsregister am IMBEI,
Obere Zahlbacher Strasse 69

D-55131 Mainz

Tel: +49-6131-17-3252, Fax: +49-6131-17-2968
Email: kaatsch@imbei.uni-mainz.de
Homepage: www.kinderkregsregister.de

LESS-Studie

PD Dr. Thorsten Langer

(Spatfolgen; Late Effects Surveillance Study)
Universitatsklinik fur Kinder und Jugendliche,
Abteilung fir Immunologie und Onkologie
Loschgestr. 15,

D-91054 Erlangen

Tel:+49-9131-853-3118, Fax:+49-9131-853-6227
Email: ki-less@uk-erlangen.de

Lebensqualitit und Spatfolgenstudie PEDQOL
Dr. Gabriele Calaminus

(Quality of life study)

Univ-Kinderklinik, Abteilung fur Pad. Onkologie
Domagkstr.24

D-48149 Munster

Tel: +49-251-83-58060, Fax: +49-251-57874
Email: padleben@uni-muenster.de
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24.1 TNM CLASSIFICATION

The TNM classification differentiates pre-treatment TNM and postsurgical TNM stage323°.

Table 57: Pre-treatment TNM Classification

Tumour

TO No evidence of tumour

™ Tumour confined to organ or tissue of origin
T1a: Tumour <5 cm in greatest dimension
T1b: Tumour > 5 cm in greatest dimension

T2 Tumour not confined to organ or tissue of origin
T2a: Tumour < 5 cm in greatest dimension
T2b: Tumour > 5 cm in greatest dimension

X No information on size and tumour invasiveness

Lymph nodes

NO No evidence of lymph node involvement
N1 Evidence of regional lymph node involvement
NX No information on lymph node involvement
Metastasis
MO No evidence of metastases or non-regional lymph nodes
M1 Evidence of distant metastasis or involvement of non-regional lymph nodes
MX No information about metastasis
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Table 58: Postsurgical TNM classification (pTNM)

pT
pTO No evidence of tumour found on histological examination of specimen
Tumour limited to organ or tissue of origin.
pT1 . . . .
Excision complete and margins histologically free
Tumour with invasion beyond the organ or tissue of origin
pT2 . . . .
Excision complete and margins histologically free
Tumour with or without invasion beyond the organ or tissue of origin
Excision incomplete
pT3 pT3a: Evidence of microscopic residual tumour
pT3b: Evidence of macroscopic residual tumour
pT3c: Adjacent malignant effusion regardless of size
pTX Tumour status may not be assessed
pN
NO No evidence of tumour found on histological examination of regional lymph
P nodes
Evidence of invasion of regional lymph nodes
pN1a: Evidence of invasion of regional lymph nodes. Involved nodes
pN1 considered to be completely resected.
pN1b: Evidence of invasion of regional lymph nodes. Involved nodes
considered not to be completely resected.
N-status may not be assessed due to lack of pathological examination or
pNX . . . . -
inadequate information on pathological findings
pM
MO No evidence of metastasis found on histological examination of regional
P lymph nodes
pM1 Evidence of metastasis on histological examination
M-status may not be assessed due to lack of pathlogical examination or
pMX . . : . o
inadequate information on pathological findings
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24.2 IRS CLINICAL GROUPING CLASSIFICATION

IRS group I:  Localized disease, completely resected (tumour free margins)

Regional nodes not involved — lymph node biopsy or dissection is required except for head and neck
lesions.

la Confined to muscle or organ of origin.
Ib Contiguous involvement — infiltration outside the muscle or organ of origin, as through facial
planes.

Notation: This includes both gross inspection and microscopic confirmation of complete resection.
Any lymph nodes that may be inadvertently taken with the specimen must be negative. If the nodes
are involved microscopically, then the patient is placed in group Ilb or llc (see below).

IRS group ll:  Grossly resected tumour with evidence of microscopic residuals

lla Grossly resected tumour with microscopic residual disease.

Surgeon believes that he has removed the tumour as a whole, but the pathologist finds tumour cells in
the resection margins and additional resection to achieve tumour-free margin is not feasible. No
evidence of gross residual tumour. No evidence of regional node involvement. Once radiotherapy
and/or chemotherapy have been started, re-exploration and removal of the involved area does not
change the patient’s group.

1lib Grossly resected tumour with microscopic residual disease and completely resected (no
microscopic residual) involved nodes.

Notation: Complete resection with microscopic confirmation of no residual disease makes this different
from groups lla and llc. Additionally, in contrast to group lla, regional nodes (which are completely
resected, however) are involved, but the most distal node is histologically negative.

lic Grossly resected tumour with microscopic residual disease and grossly resected involved
nodes, but with evidence of microscopic residual and/or histologic involvement of the most distal
regional node (from the primary site) in the dissection.

IRS group lll: Incomplete resection with gross (macroscopic) residual disease

llla After biopsy only.

llib After gross or major resection of the primary (> 50%).

IRS Group IV: Distant metastatic disease present at onset

Metastasis present in e.g. lung, liver, bones, bone marrow, brain, distant muscle and/or distant nodes.
The presence of positive cytology in CSF, pleural or abdominal fluids or implants on pleural or
peritoneal surfaces are regarded as indications for placing the patient in group IV.
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24.3 DEFINITION OF SITES

To define the site of origin may be difficult in some cases of soft tissue tumours. A correct site
assignation is of importance for the choice of treatment especially in rhabdomyosarcoma. The
following definitions are given to facilitate the clinician in the appropriate site classification. We
acknowledge the permission given by the IRSG to modify and use their original document on site
definitions.

Orbit (ORB)

Eyelid

This site is sometimes erroneously designated as “eye”. Although there may occasionally be a case
arising from the conjunctiva of the eye, the globe itself is not a primary site. The involvement of the
eyelid is much less frequent than the orbit itself.

Orbit

This refers to the bony cavity, which contains the globe, nerve, vessels and the extra-ocular muscles.
RMS tumours at this site will only rarely invade the bony walls and extend into the adjacent sinuses.
For this reason an orbital tumour which is clearly adjacent to the skull base and its meninges is by its
natural history not included in the parameningeal site unless there is invasion of bone at the base of
the skull or evidence for intracranial extension.

Parameningeal (HN-PM)
Middle ear

This refers to a primary that begins medial to the tympanic membrane. This tumour is often advanced
at presentation. Because of its common extension to lateral structures it may present with a mass in
front of or under the ear suggesting a parotid origin. It may also extend through the tympanic
membrane and appear to be arising in the ear canal. When there is doubt about the site of origin, the
“middle ear” designation should be picked as it implies the more aggressive therapy required for
parameningeal sites.

Nasal cavity and paranasal sinuses

The three paranasal sinuses are the maxillary sinuses, the ethmoid sinuses, and the sphenoid sinus.
These surround the nasal cavity and a primary in one of them will frequently extend to another cavity.
It can be difficult to determine the exact site of origin, but the designation is only of academic interest
as the treatment strategy remains the same. The site designation will have a bearing on the design of
radiotherapy portals. Tumours arising in the maxillary or the ethmoid sinuses may invade the orbit.
This is much more likely than a primary in the orbit invading one of the sinuses. When the distinction
between orbit and paranasal sinus is unclear, the site selected should be paranasal sinus as it is the
more likely primary site and requires appropriately more aggressive therapy. A primary arising in the
sphenoid sinus (rare) may extend inferiorly to involve the nasopharynx.

Nasopharynx

This refers to the superior portion of the pharynx which is bounded anteriorly by the back of the nasal
septum, superiorly by the sphenoid sinus, inferiorly by a level corresponding to the soft palate, and
laterally and posteriorly by the pharyngeal walls.

Infratemporal fossa/pterygopalative and parapharyngeal area
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This refers to the tissues bounded laterally by the medial lobe of the parotid gland and medially by the
pharynx. Large tumours in this region may extend through the parotid gland and present as a mass of
the lateral face, sometimes extending even to the cheek. Where there is doubt as to the primary, the
parameningeal designation should be chosen as it results in appropriately more aggressive treatment.
The superior boundary of this tissue volume is the base of skull just under the temporal lobe, hence
the term “infratemporal”. The distinction between this and the “parapharyngeal” area is academic.

Orbital tumours with bone arrosion

Tumours arising in the orbit but with intracranial extension or bone arrosion/infiltration are included in
the parameningeal group. An undoubtful pressure arrosion does not justify classification into the
parameningeal site.

In addition the following are classified as parameningeal tumours:

= Tumours involving vessels or nerves with direct intracranial connection (A. carotis interna, A.
vertebralis, N. opticus, N. trigeminus, N. facialis, etc).

= All intracranial and intraspinal tumours (but tumours arising from the paraspinal muscles with
intraspinal extension should be designated as paraspinal, see “Other site” definition).

= All tumours with cranial nerve paresis (excluding parotid tumours with facial nerve palsy).

= CSF tumour cell positive patients.

Head and Neck (HN-non PM)

Scalp

This site includes primaries arising apparently in or just below the skin of all the face or head tissues
that are not otherwise specified below. This usually means the scalp, external ear and pinna, the nose
and the forehead, but not the eyelids or cheek.

Parotid

The parotid gland lies just in front of and under the ear and may surround both sides of the posterior
aspect of the ascending ramus of the mandible. As noted above, large primaries in the infratemporal
fossa may erode through the parotid. A true parotid primary should not reveal a mass in the
infratemporal fossa in adequate imaging.

Oral Cavity

This includes the floor of the mouth, the buccal mucosa, the upper and lower gum, the hard palate, the
oral tongue (that portion of the tongue anterior to the circumvallate papillae). A primary arising in the
buccal mucosa may not be distinguished from one arising in the cheek, but the distinction is academic.
This would also include those lesions arising in or near the lips.

Larynx

This site refers to primaries arising in the subglottic, glottic, or supraglottic tissues. Tumours of the
aryepiglottic folds may hardly be distinguished from those in the hypopharynx, but the distinction is
academic.

Oropharynx

This includes tumours arising from the anterior tonsillar pillars, the soft palate, the base of the tongue,
the tonsillar fossa, and oropharyngeal walls. Tumours arising in the parapharyngeal space may indent
the oropharyngeal wall. In this circumstance, the primary should be considered parameningeal. If the
mucosa of the oropharynx actually contains visible tumour as opposed to being bulged by it, the
primary would be oropharynx. Primaries arising in the tongue base, soft palate, or tonsillar region may
extend into the oral cavity. The oropharynx designation is preferred.
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Cheek

This refers to the soft tissues of the face that surround the oral cavity. Tumours arising in the parotid
may invade the cheek. As noted above, the distinction between this and the buccal mucosa is
academic.

Hypopharynx

This refers to the pyriform sinus and may be difficult to distinguish from larynx although the
designation is academic.

Thyroid and Parathyroid

Primaries arising in these two sites are exceedingly rare, if they exist at all. It is more likely that the
primary arises in an adjacent structure such as the neck or rarely the trachea.

Neck

This site refers to the soft tissues of the lateral neck between the mastoid tip and the clavicle. It does
not include those medial structures such as hypopharynx and larynx noted above. Unfortunately this
site overlaps with the designation “paraspinal”’ included under the site group “trunk”. Primaries arising
in the neck can and frequently do behave as a paraspinal primary with direct invasion into the spinal
extra dural space, especially if posteriorly placed.

Genito urinary bladder / prostate (UG-BP)
Bladder

Our criteria for identifying the bladder as a primary site has included the appearance of tumour within
the bladder cavity, which can be biopsied by means of cystoscopy or occasionally laparotomy. We do
not recognize as primary bladder tumours those that simply displace the bladder or distort its shape.
The latter are ordinarily primary pelvic tumours, unless otherwise specified.

Prostate
It is important to differentiate true prostatic tumours from pelvic tumours.

Bladder/prostate

In approximately 20% of males with bladder or prostate tumours, the precise site cannot be
determined even at autopsy. The histologic features are similar. A correct distinction of the sites may
be impossible, although it is desirable to have an indication of the “most probable” site of origin, and
one should be eager to get this.

Genito-urinary non-bladder / prostate (UG-non BP)
Paratesticular

The tumours arise from mesenchymal elements of the spermatic cord, epididymis, and testicular
envelopes, producing a painless scrotal mass.

Testis

This designation is wrong because the tumours arise from paratesticular structures and may invade
the testis.

Uterus

A tumour at this primary site may be difficult to differentiate from a primary vaginal site, because a
tumour originating in the uterus (corpus or cervix) may fill the vagina. After a therapeutic response, the
distinction is usually clear. In general there is a wide separation of age range between these two
groups, with the vaginal cases occurring in infancy or early childhood and uterine primaries in
adolescents or young adults.
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Vagina

A patient with a primary vaginal lesion must have evidence of a visible tumour on the vaginal surfaces
which can be biopsied through the vagina. Displacement or distortion of the vagina is not sufficient.

Vulva

Primary lesions in this site arise in the labia minora or majora.

Extremities (EXT)

Hand

Refers to the area from the top of the fingers to the wrist.
Forearm

Refers to the area from the wrist to the elbow joint.

Arm

Refers to the area from the elbow joint to the shoulder joint. Tumours arising in the axilla are
considered as extremity lesions.

Shoulder

The posterior aspect of the shoulder, i.e. the scapular area, is an extremity site.
Foot

Refers to the area from the toes to the ankle.

Leg

Refers to the area from the ankle to the knee.

Thigh

Refers to the area from the knee to the hip joint.

Buttocks

These are extremity lesions.

Other sites (OTH)

This term conventionally groups tumours originating from the sites not mentioned above. Prognosis is
similar and usually not satisfying. The following specific sites have been defined:

Thorax
Includes tumours arising in the following sites:
= Thoracic wall: Includes tumours arising from the thoracic muscles and the parietal pleura.

= Mediastinum: Occasionally a primary rhabdomyosarcoma may arise from trachea, heart or
nearby areas.

» Lung: Includes tumours arising form the lung parenchyma, bronchus, and visceral pleura.

= PBreast
= Diaphragm
Abdomen

= Abdominal Wall (including lumbar or lumbo-sacral wall): This refers to the anterior abdominal
wall from the inferior costal margins superiorly to the inguinal ligaments and symphysis pubis
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inferiorly, and extends laterally between the costal margin and posterior iliac crests to the
paraspinal region.

= Liver: True liver rhabdomyosarcoma are less frequent than bile duct tumours.

= Bile duct: Bile duct is a specific site and can be recognised at surgery. It might also be called
“choledochus” or “biliary tract’. There is probably no way one can distinguish an intrahepatic
bile duct site from a primary liver site except by examining the excised specimen.

= Pancreas

= Bowel

= Abdomen: The term abdominal refers to tumours arising in the intraperitoneal cavity, when a
specific organ of origin such as liver, bile duct, pancreas or intestine cannot be determined.

» Retroperitoneum: The term retroperitoneal is reserved for those posteriorly situated abdominal
tumours in which there does not seem to be a more specific site. Tumours in a retroperitoneal
site are in the posterior aspect of the abdominal and/or pelvis. The term “psoas” as a site is
not very specific, as the muscle extends through the posterior lower abdomen, pelvis and into
the leg.

Paraspinal

When tumours are described as adjacent to the vertebral column, arising from the paraspinal muscles.
This designation is preferable to “abdominal wall” or “trunk” or “neck”. They often show an intraspinal
component and this should be specified.

Pelvis

It is difficult to define the site of origin when there is a large tumour in the abdomen. The pelvis
designation is reserved for lesions involving the lower part of the abdomen when no more specific site
is appropriate.

Perianal

These sites are ordinarily “perirectal” or “perianal”’. They are distinguished with difficulty from perineal
and vulval sites, but the latter distinction is important.

Perineum

This should include the sites which appear between the anus and the scrotum in males and the labia
in females. It extends anteriorly to the base of the scrotum in males and to the introitus in females. It
must be distinguished from labial and perianal sites.
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24.4 REGIONAL LYMPH NODES DEFINITION

Regional lymph node involvement is defined N1 according to the TNM system. Regional lymph nodes
are defined as those appropriate to the site of the primary tumour, for example:

Head & Neck:

Ipsilateral cervical and supraclavicular lymph nodes; bilateral adenopathy may be present with
centrally situated tumours.

Orbit:

Ipsilateral jugular, pre-auricular, cervical lymph nodes.
Intrathoracic:

Internal mammary, mediastinal lymph nodes.

Thoracic wall:

Axillary, internal mammary, infraclavicular lymph nodes.
Intraabdominal & Pelvic:

Subdiaphragmatic, intraabdominal and iliac lymph nodes according to the site of tumour origin.
Abdominal wall:

Inguinal and femoral lymph nodes.

Genito-urinary:

Bladder/prostate - iliac lymph nodes (external, internal, and common chains; note that paraaortic
nodes are second level nodes).

Cervix and uterus - iliac lymph nodes (external, internal, and common chains)

Paratesticular - external iliac and paraaortic (retroperitoneal) lymph nodes at renal artery or below
(inguinal if the scrotum is of interest)

Vagina - iliac lymph nodes (external, internal, and common chains; note that paraaortic nodes are
second level nodes).

Vulva - inguinal lymph nodes.

Perineum:

Inguinal and iliac lymph nodes (may be bilateral).

Limbs:

Upper limbs - axillary lymph nodes (epitrochlear rarely involved).

Lower limbs - inguinal lymph nodes (popliteal rarely involved).

Evidence of nodal involvement different than those regional lymph nodes listed above must be
interpreted as distant metastases and the patient must be treated according to the protocol for patients
with metastases at diagnosis (see chapter 1).

Examples: Perineal tumour with nodes above the pelvis, thigh tumour with iliac or periaortic nodes,
intrathoracic tumour with subdiaphragmatic nodes, unilateral tumour with contralateral involved lymph
nodes (except in the head and neck region).
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24.5 IMMUNHISTOCHEMISTRY IN SOFT TISSUE SARCOMA

MARKERS
CD34
Fli-1
CD99

Smooth Muscle Actin

Common Muscle Actin

HHF35
Sarcomerin
Desmin
Calponin
MyoD1

Myf 4
Synaptophysin
Chromogranin
NF protein
S100 protein
CD56 (NCAM)
CD57

HMB45
Tyrosinase
Melan A
CD63
Lysozyme
AAT

AACT

CD68

Keratins

EMA

HBME-1

WT protein
ALK

CD10

CD117 (C-Kit)

GFAP

Useful in diagnosis of

Angiosarcoma, Kaposi sarcoma

Ewing’s Sarcoma, angiosarcoma

Ewing’s Sarcoma, synovial sarcoma, lymphoma

Smooth muscle and myofibroblastic tumours

Smooth and skeletal muscle tumours and myofibroblastic tumours
Smooth and skeletal muscle tumours and some others

Skeletal muscle and RMS

Smooth and skeletal muscle tumours and some others

Smooth muscle, myofibroblasts, myoepithelial, synovial sarcoma (often)
Rhabdomyosarcoma

Rhabdomyosarcoma

Neuroblastoma, paraganglioma, neuroendocrine carcinoma
Paraganglioma, neuroendocrine carcinoma

Neuroblastoma, paraganglioma, Merkel cell carcinoma

Melanocytic, MPNST, chondroid, Langerhans cell tumours
Neuroendocrine carcinoma, RMS, many other sarcoma

MPNST, synovial- and leiomyosarcoma, relatively non-specific marker
Melanoma, clear cell sarcoma, angiomyolipoma

Naevi, melanoma

Naevi, melanoma, angiomyolipoma

Melanoma, alveolar soft part sarcoma

Histiocytes, myelomonocytic cells

Histiocytes, many tumours of any lineage

Histiocytes, many tumours of any lineage

Histiocytes, melanoma, paraganglioma, MPNST, granular cell tumour

Synovial and epithelioid sarcomas, carcinomas, chordoma, metastatic
melanoma

Synovial and epithelioid sarcoma, perineural and epithelial tumours in
general

Synovial sarcoma, chordoma, chondrosarcoma

DSRCT, mesothelioma, ovarian serous carcinoma and other tumours
Anaplastic lymphoma, inflammatory myofibroblastic tumours
Endometrial stromal sarcoma

Gl stromal tumours, mast cell neoplasms, Ewing’'s Sarcoma,
neuroblastoma, seminoma/dysgerminoma, clear cell sarcoma, adenoid
cystic carcinoma and some other carcinomas

Glial tumours, schwannomas, myoepithelial tumours
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24.6 COMMON TRANSLOCATIONS IN SOFT TISSUE SARCOMA

Table 59: Tumour-specific translocations in soft tissue sarcoma

Tumour-type

Translocation

Fusion genes

Alveolar soft part sarcoma (ASPS) t(X;17)(p11;925) asps-tfe3
t(12;22)(913;912) fus-atf1
Angiomatoid fibrous histiocytoma (AFH)
t(12;16)(q13;p11) fus-atf1
£(11;22)(924;912) ews-fli1
1(21;22)(922;912) ews-erg
1(7;22)(p22;912) ews-etv1
Ewing’s sarcoma / pPNET
t(17;22)(912;912) ews-elaf
t(2;22)(933;912) fus-erg / ews-fev
inv (22) ews-zsg
Clear cell sarcoma (CCS) 1(12;22)(p13;q12) ews-atf1
congenital (infantile) fibrosarcoma (cFS) t(12;15)(p13;925-26) etv6-ntrk3
Dermatofibrosarcoma protuberans (DFSP) 1(17;22)(q22;q13) col1a1-pdgfb

Desmoplastic small round cell tumour (DSRCT)

t(11;22)(p13;912)

ews-wi1

Endometrial stromal sarcoma (ESS)

t(7;17)(p15;921)

jazf1-jjaz1

fus-creb3I1
Low-grade fibromyxoid sarcoma (LGFMS) t(7;16)(q32-34;p11)
fus-creb3I2
Malignant rhabdoid tumour (MRT) t(1;22)(p36;911.2) hSNF5/INI1
1(9;22)(922;q12) ews-chn
Extraskeletal myxoid chondrosarcoma (MyxCS) | (9;17)(922;q12) rbp56-chn
t(9;15)(922;921) chn-tcf12
1(12;22)(p12;913 ews-chop
Myxoid liposarcoma (LPS) ( A )
£(12;16)(p11;913) fus-chop
t(2;13)(935;914) pax3-fkhr
Alveolar rhabdomyosarcoma (RMA)
t(1;13)(p36;q14) pax7-fkhr
syt-ssx1
Synovial sarcoma (SySa) t(X;18)(p11;911) syt-ssx2
syt-ssy4
) (3;12)(q27-28;914-15) | hmgic-lpp
Lipoma
der(12)(g13-15) hmgic rearrangement
t(1;2)(921;p23) tpm3-alk
t(2;19)(p23;p13) tpm4-alk
Inflammatory myofibroblastic tumours t(2;17)(p23;911) cltc-alk
t(2 ;11)(p23;p15) cars-alk
1(2;2)(q12;p23) ranbp2-alk
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24.7 GRADING OF NRSTS ACCORDING TO POG

Description of 3 grades based on histopathologic subtype, amount of necrosis, number of mitoses,

and cellular pleomorphism'®.

Table 60: POG Grading (Paediatric Oncology Group)

Grade 1 Myxoid and well differentiated liposarcoma

Well-differentiated or infantile (age < 4 yrs) fibrosarcoma
Well-differentiated or infantile (age < 4 yrs) hemangiopericytoma
Well-differentiated malignant peripheral nerve sheath tumour
Angiomatoid malignant fibrous histiocytoma

Deep seated dermatofibrosarcoma protuberans

Myxoid chondrosarcoma

Grade 2 Soft tissue sarcomas in which:

- <15 % of the surface area shows necrosis

- mitotic count < 5/10 high power fields (HPF) using a 40 x objective
- nuclear atypia not marked

- tumour not markedly cellular

Grade 3 Pleomorphic or round cell liposarcoma
Mesenchymal chondrosarcoma
Extraskeletal osteogenic sarcoma
Malignant triton tumour

Alveolar soft part sarcoma

Any other sarcoma not in grade 1, with > 15 % necrosis or > 5 mitoses/10 HPF
using a 40 x objective
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24.8 GRADING OF NRSTS ACCORDING TO FNCLCC

Description of 3 grades based on histopathologic subtype, amount of necrosis, number of mitoses,

and cellular pleomorphism. Grade 1: score 2-3, Grade 2: score 4-5, Grade 3: score 6-8%%".

Table 61: FNCLCC Grading (French Federation of Cancer Centres Sarcoma Group)

Differentiation

Well differentiated liposarcoma
Well-differentiated fibrosarcoma

1 Well-differentiated malignant schwannoma
Well-differentiated leiomyosarcoma
Well-differentiated chondrosarcoma

Myxoid liposarcoma

Conventional fibrosarcoma

Conventional malignant schwannoma
Well-differentiated malignant hemangiopericytoma
2 Myxoid malignant fibrous histiocytoma
Pleomorphic malignant fibrous histiocytoma
Conventional leiomyosarcoma

Myxoid chondrosarcoma

Conventional angiosarcoma

Round-cell liposarcoma

Pleomorphic liposarcoma

Dedifferentiated liposarcoma

Poorly differentiated fibrosarcoma

Poorly differentiated malignant schwannoma
Epithelioid malignant schwannoma

Malignant triton tumour

Conventional malignant hemangiopericytoma
Giant cell and inflammatory malignant fibrous histiocytoma
Poorly differentiated/pleomorphic/epithelioid leiomyosarcoma
3 Synovial sarcoma

Rhabdomyosarcoma

Mesenchymal chondrosarcoma

Poorly differentiated/epithelioid angiosarcoma
Extraskeletal osteosarcoma

Ewing’s Sarcoma/pPNET

Alveolar soft tissue sarcoma

Epithelioid sarcoma

Malignant rhabdoid tumour

Clear cell sarcoma

Undifferentiated sarcoma

Mitotic index

1 1 (0-9 mitoses per 10 HPF)
2 2 (10-19 mitoses per 10 HPF)
3 3 (> 19 mitoses per 10 HPF)
Tumour necrosis
0 No necrosis on any examined slides
1 < 50 % necrosis
2 > 50 % of necrosis
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24.9 VENO-OCCLUSIVE DISEASE OF THE LIVER (VOD)

VOD appears related to the administration of Actinomycin-D among different drugs. No specific
predisposing factor has been found to identify the patient at risk. Increased levels of VWF multimers
and refractoriness to platelet transusion may be an indicator of VOD.

Criteria for diagnosis of VOD of the liver:

= Hyperbilirubinemia (> 1.4 mg/dL) and hepatomegaly and/or right upper quadrant pain and
ascites or sudden unexpected weight gain of 10% or more baseline weight.

= Doppler study of the liver documenting retrograde portal venous flow.

Grading Criteria for VOD
Mild VOD:
= Total bilirubin < 6 mg/dL
= weight gain of < 5% of baseline of noncardiac origin

= reversible hepatic dysfunction

Moderate VOD:
= Total bilirubin > 6 mg/dL and < 20 mg/dL
= weight gain > 5% of baseline of noncardiac origin
= clinical or image documented ascites

= reversible hepatic dysfunction

Severe VOD:
= Total bilirubin > 20 mg/dL and/or
= ascites compromising respiratory function and/or
= renal deterioration and/or

= hepatic encephalopathy which may not be reversible.

Therapy modifications — see chapter 22.2.3

Severe VOD is considered a serious adverse event (SAE) which requires reporting to the study centre.
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24.10 NEPHROTOXICITY GRADING

Table 62: Nephrotoxicity grading

Version 1.5. from 01.07.2009

ici Tm,/GFR HCO
I:x;c'ty GFR P ’ EMUO
rade Age <1 yr Age 21 yr Age <1yr |Age 21yr
=600
0 =290 (=1.10 21.00 218 220 or normal response to DDAVP
if tested
1 60-89 |{0.90-1.09 |0.80-0.99 15.0-179 |17.0-19.9 |500-599
2 40-59 |0.70-0.89 |0.60-0.79 12.0-14.9 |14.0-16.9 |400—499
No symptoms but No symptoms but No symptoms
3 0-39 300 - 399
0.60-0.69 |0.50-0.59 10.0-11.9 [12.0-13.9 | with no response to DDAVP if
tested
HR or myopathy or HCMA or NDI or
4 <19 <300
<0.60 <0.50 <10 <12 with no response to DDAVP if
tested

Tmy/GFR = Renal threshold for Phosphate (mmol/l) which is calculated as:

P04(Urm) X Creatinine(mm>

Tmp/GFR = PO4(Plavma)_ —
Creatinine rusm

EMUO: Early Morning Urine Osmolarity (mOsm/kg)

HR (Hypophosphatemic Rickets): Defined by biochemistry (moderate or severe hypophosphatemia:
< 0.90 mmol/l at < 1 year of age, < 0.80 at = 1 year) with either clinical signs (genu valgus, bow legs,
rickets rosary, cranial tabes, swollen wrists and ankles, abnormal gait, painful limb) or radiological
features (wide epiphysal plate, expanded metaphysis, reduced bone density, secondary
hyperparathyreoidism with subperiostal arrosion) or with both.

HCMA (Hyperchloremic Metabolic Acidosis): Defined by biochemistry (moderate or severe
metabloc acidosis: HCO; < 15.0 at < 1 year of age, < 17.0 at = 1 year; usually with moderate or severe
hyperchloremia = 112 mmol/l) with or without clinical symptoms (e.g. Kussmaul respiration).

NDI (Nephrogenic Diabetes Insipidus): Defined by clinical symptoms/signs (polyuria, polydipsia,
dehydration) with or without biochemistry (moderate or severe hypernatremia < 150 mmol/l) with lack
of response to DDAVP (a normal response is defined as a urine osmolality = 800 mOsm/kg).

Table 63: Nephrotoxicity grading; total score.

Sum scores Total Score Extent of nephrotoxicity
0 No nephrotoxicity
1-3 Mild nephrotoxicity
GFR + Tmy/GFR + HCO; + EMUO
4-7 Moderate nephrotoxicity
=8 Severe nephrotoxicity
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24.11 TOXICITY GRADING

This is a short version (in german and in english) of the NCI CTC. The full version of NCI CTCAE 3.0
can be downloaded from: http://ctep.cancer.gov/reporting/ctcnew.html.

Toxizitatsskala: CTC AE v.3 (modifiziert) (en detail: siehe: http://ctep.info.nih.gov/reporting/index.html)
Grad 0 1 2 3 4 5 N. Unters
Allgemeinzustand Normale Geringe Altersentspr. Bettlagerig, Intensive | Tod Il
Aktivitat, keine Beeintrachtigun Aktivitat stark pflegebediirftig Behandlung
Beeintrachtigung 9, keine | eingeschrankt notwendig,
zusatzliche Hilfe schwerst krank,
erforderlich moribund

Toxizitat Himatologie

Hémoglobin (g/dl) Altersnorm (N) 10.0-<N 8.0-<10.0 6.5-<8.0 <65 Tod I
Leukozyten (10%/1) 24.0oderN 3.0-<4.0 2.0-<3.0 1.0-<2.0 <1.0 Tod I
Granulozyten (G/l) 22.0 oder N 1.5-<2.0 1.0-<15 0.5-<1.0 <05 Tod |
Thrombozyten (G/l) > 100 oder N 75 - <100 (N) 50-<75 25-<50 <25 Tod |
Toxizitat Infektion

Infektion Keine leicht maRig;  ohne schwer;  mit lebensbedrohlich, | Tod Il

mikrobiol.Erregernac Erregernachweis; (z. B. mit

hweis; i.v.-Antibiotika i.v.-Antibiotika Hypotonie)

Fieber (°C)* <38 38 -39 >39-40 >40fir<24h >40fir224h Tod I

Toxizitat Gastrointestinaltrakt

Ubelkeit Keine ausreichende kann essen, ver- praktisch  keine TPN erforderlich Tod Il
Nahrungsaufn. minderte Nahrungsa. Nahrungsaufnahme
Erbrechen (Episoden in 24h) 0 1 2.5 >6 TPN, lebensbedr. Tod |
Mucositis / Stomatitis Keine schmerzlose schmerzendes schmerzendes TPN erforderlich, | Tod Il
Ulzera, Erythem Erythem oder Erythem/Ulzeration, lebensbedrohlich
Ulzerationen, kann kann nichts essen
essen
Diarrhoe Keine <4 mehr als 4 - 6 mehr als >7 liber lebensbedrochlich | Tod Il
Normalfrequenz Normalfrequenz Normalfrequenz (z.B. Kollaps, etc.)

(Stuhlfrequenz/Tag)

Toxizitat Nieren

Kreatinin Altersnorm (N) >N-15xN >1.5.-3.0xN >3.0-6.0xN >6.0xN Tod !

Proteinurie (g/24 Stunden) Keine <1 1-35 >35 Nephrotisches | Tod Il
Syndrom

Hamaturie/Hamoglobinurie Keine vorhanden Tod I

Kreatinin-Clearance >90 60 - 89 40-59 20 -39 <19 Tod I

(ml/Min./1,73m?)

Toxizitat Neurologie

Zentrale Neurotoxizitét Keine voriibergeh. Somnolenz < 50% Somnolenz >50% | Koma, Krampfe Tod Il
Lethargie der Zeit; maBige der Zeit, erhebliche
Desorientierung Desorientierung,
Halluzination
Periphere Neurotoxizitat Keine Parasthesien schwere unertragliche | Paralyse Tod Il
Parasthesie Parasthesien, deutl.
und/oder milde motorische Verluste
Schwéche

Toxizitat Leber

Bilirubin Altersnorm (N) >N-1.5xN >1.5-3.0xN >3.0-10.0xN >10.0xN Tod [
S-GOT/S-GPT Altersnorm (N) >N-25xN >25-50xN >5.0-20.0xN >20.0xN Tod [
Toxizitat Herz
Arrhythmie Keine Asymptomat., rekurr./persistierend Therapie Hypotension, Tod Il
keine Therapie keine Therapie erforderlich ventr.  Arrhythmie,
Defibrillation
Herzfunktion Normal asymptomat. asymptomat. EF symptomatisch, Schwere  CHF, Tod Il
EF <50-60% <40-50%, therapeutisch Intubation
SF <24-30% kompensiert, EF
SF 15-24% <20-40%, SF>15%
Andere:
Abkiirzungen:
N Alternormbereich (Grad 0) bzw. oberer altersentsprechender Normwert (Grad 1 - 4)
EF ejection fraction; Auswurffraktion
LV-SF  left ventricular shortening fraction; linksventrikulare Verkurzungsfraktion
CHF congestive heart failure; Herzinsuffizienz
TPN total parenteral nutritution; parenterale Erndhrung

-243 -




CWS-guidance

CONFIDENTIAL INFORMATION

ONLY FOR INTERNAL USE
CTC AE V.3 (MODIFIED) (the detailed list can be found at: http://ctep.info.nih.gov/reporting/index.html)

Version 1.5. from 01.07.2009

Not
Category Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 assess
ed
» normal activiy minor major impairment of bedridden critically ill, Death Il
General condition impairment normal activity (e.g. no intensive care
school attendance) required
H \{ .Ingir
Hemoglobin (g/dL) normal (N) 10.0<NI 8.0-<10.0 6.5-<8.0 <65 Death I_l
9
Leukocytes (10°/L) >4.0 (orz N) 3.0 - < normal 2.0-<3.0 1.0-<2.0 <1.0 Death I_!
Granulocytes (10°/L) >2.0 (or2 N) 1.5 - < normal 1.0-<15 0.5-<1.0 <05 Death I_I
9
Platelets (10°/L) 2100 (z N) 75 - < normal 50-<75 25- <50 <25 Death I_!
Infection
Infection none mild moderate; negative serious; positive Life-threatening, | Death Il
icrobiologi icrobiologi (e.g. hypotension,
microbiologic exam., microbiologic septic shock)
) . exam.,
i.v.-antibiosis
i.v.-antibiosis
Fever (°C)* <38 38-39 >39-40 >40 <24h >40 224h Death I
Gastrointestinal / Visceral
Nausea none sufficient food can eat, but food intake nearly no food TPN, life- Death Il
intake reduced intake threatening
Vomiting (episodes/24h) 0 1 2-5 >6 TPN, life-threat. Death I
Stomatitis / none painless ulcer, painful ulcer/ painful TPN required due Death Il
Mucous membranes / no change erythema, erythgrma, ~can eat ulcer/erytherma, to stomatitis,
inimal modified diet, patchy can not eat, symptoms  assoc.
g?mlmaf t mucositis, may require | confluent fibrous | with life-threatening
iscomio analgesic mucositis requires | consegences
analgesia
Diarrhea (stools/day) no change <4 stools over | Increase of 4-6 stools Increase of >7 life-threatening | Death Il
baseline over baseline. I.V. fluids stools over | consequences (e.g.
<24h baseline. L.V. fluids haemodynamic
>24h, collapse)
hospitalisation
Renal
Creatinine normal (N) >N-15xN >15.-3.0xN >3.0-6.0xN >6.0xN Death I_|
Proteinuria (g/24h) none (N) <1 1-35 >35 Nephrotic syndr. Death I_!
Hemoglobinuria none (N) present Death I_!
Creatinine-Clearance >90 60 - 89 40 -59 20-39 <19 Death I
(ml/Min./[1,73m")
Neurology
Central Neurotoxicity none transient not interfering with interfering  with life-threatening, | D eath I_!
confusion ADL ADL disabling (coma,
fits)
Peripheral Neurotox. none Paresthesia, mild severe paresthesia | unbearable, severe life-threatening, | Death I_!
subjective /mild weakness, not | weakness, disabling (e.g.
weakness interfering with ADL interfering with ADL paralysis)
Hepatobiliary
Bilirubin normal (N) >N-15xN >1.5-3.0xN >3.0-10.0xN >10.0xN Death Il
S-GOT/ S-GPT(AST) normal (N) >N-25xN >25-50xN >5.0-20.0xN >20.0xN Death Il
Cardiac
Arrhythmia none mild moderate severe life-threatening, Death Il
(asymptomatic) (no therapy) (therapy required) disabling
Cardiac function normal asymptomatic, asymptomatic, symptomatic, resp. severe / refractory Death Il

resting EF< 50-

EF<40-50%, SF 15-
24%

to intervention, EF
<20-40%, SF<15%

CHF or intubation
required,

60%,  SF<24-
30%
Other (specify):
Abbreviations: N:Normal range (age adapted) resp. Upper Limit of Normal Range
EF Ejection Fraction
SF left ventricular shortening fraction
CHF Congestive Heart Failure
TPN total parenteral nutritution ; parenterale Ernahrung
ADL Activities of Daily Living

"Fever with grade 3 or 4 neutrophils in the absence of documented infection is graded as Febrile Neutropenia (FUO without

clinically or microbiologically documented infection)
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24.12 CWS GUIDANCE CHECKLISTE - INITIALE DIAGNOSTIK

Name:

Stationare Aufnahme:

Vorname:

Diagnose-Datum:

Geb.-Datum:

Abteilung:

Labor- und klinische Diagnostik

geplant

durchgefiihrt

Befund
gesehen

CAVE

1) Anamnese, klinische und neurologische
Untersuchung

2) Blutentnahmen

3) Aufklarungsgesprach

4) Einverstandniserklarung
(A5, AB, A7)

Bildgebende + apparative Diagnostik

geplant

durchgefiihrt

Befund
gesehen

CAVE

N

Tumorregion MRT mit KM

N

LK-Stationen Sonographie oder MRT

w

Abdomen-Sonographie (bzw. MRT)

N

Thorax-Roéntgen

a

)]

Cerebrales MRT

~

Skelettszintigraphie

)
)
)
)
) Thorax-CT, Spiral-CT (falls verfiigbar)
)
)
)

]

PET (falls indiziert)

9) EKG

10) Echokardiographie (vor Anthrazyklinen)
11) EEG

)
)
12) Padaudiometrie (obligat vor Carbo)
13)

Augenhintergrund

Invasive Diagnostik

geplant

durchgefiihrt

Befund
gesehen

CAVE

1) Knochenmarkspunktion

2) Liquorpunktion

3) Initiale OP / Biopsie Primartumor

4) Initiale Evaluation Lymphknoten

Materialversand (s. Kapitel 14.5.-14.7.)

geplant

durchgefiihrt

Befund
gesehen

CAVE

1) Intern:
-> Tumorgewebe: Pathologie
-> KM-Ausstriche: Pathologie, Labor

2) Extern:

-> Tumorgewebe: Referenzpathologie Kiel
-> Natives und/oder schockgefrorenes
Tumorgewebe (od. Paraffin), 5 ml EDTA-KM,
2 KM-Ausstriche (je 2 Stellen), 10 ml EDTA-
Blut: Olgahospital Stuttgart (see 16.4)*

Dokumentation

geplant

durchgefiihrt

Befund
gesehen

CAVE

Fax-Meldung Studienzentrale:

Vor Beginn Chemotherapie

incl. Histologie, Referenzhistologie, OP-
Bericht, MRT-/CT-Befunde

Meldung Deutsches Kinderkrebsregister
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24.13 CWS GUIDANCE CHECKLISTE - VERLAUFSDIAGNOSTIK (siehe auch Kapitel 6)

Name: Vorname: Geb.-Datum:
Zeitpunkt Untersuchungen (s. Kapitel 6) geplant durchgefiihrt | Befund CAVE
gesehen

Primartumorsitz-Sono?

Beachten vor jedem

Echo/EKG vor Anthrazyklinen?

Block

Audiometrie vor Carboplatin?

Chemotherapie!

Laboruntersuchungen?
Nephrotoxizitat-Monitoring (IFO)?

Woche 9 Primirtumorsitz: MRT mit KM (obligat!)

(Response) -

Datum CT / Réntgen-Thorax
Abdomen-/Becken-Sono
EKG/Echo (bei Anthrazyklingabe)
Laboruntersuchungen (BB, etc.)

*5 ml EDTA-KM, 2 KM-Ausstriche (je 2
Stellen), 10 ml EDTA-Blut

Woche 18 Primartumorsitz: MRT mit KM

(CR?)

Datum CT / Rtg.-Thorax, Abdomen-/Becken-Sono
EKG / Echo
Audiometrie/Nephrotoxizitat-Monitoring

Woche 27

(Therapieabschluss)

Primartumorsitz: MRT mit KM (obligat)

Primartumor-Sono

Datum

Cerebrales MRT

Thorax-CT

Thorax-Rdéntgen

Abdomen-/Becken-Sono/regionare LK

Skelettszintigraphie

Echo / EKG

EEG

Augenhintergrund

Audiometrie/Nephrotoxizitat-Monitoring

*5 ml EDTA-KM, 2 KM-Ausstriche (je 2
Stellen), 10 ml EDTA-Blut

Liquor bei initialem Befall

Klinische inkl. neurologische
Untersuchung

Dokumentation

Ersterhebung

Therapiebegleitbégen

Therapieabschlussdokumentation

Weiteres follow-up siehe Kapitel 6.7.ff.

*bei Teilnahme in der MRD-Studie (siehe Kapitel 16.4)
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24.14 CWS GUIDANCE CHECK LIST - INITIAL DIAGNOSIS

surname: first name(s): date of birth:
date of admission: date of diagnosis: ward/institution:
Lab- and clinical diagnostics planned performed reviewed CAUTION / remarks

1) Clinical examination and history taking

2) Blood sampling/tests

3) Patient information

4) Informed consent (A5, A6, A7)

Imaging and staging procedures planned performed reviewed CAUTION / remarks

1) MRI (incl. contrast media) of primary tumour
area

2) Ultrasound / MRI of regional lymph-nodes

3) Ultrasound / MRI of abdomen

4) Chest X-Ray

5) CT-Chest

6) Cerebral MRI

7) Bone scan

8) PET (if indicated)

9) ECG

10) Echocardiography (Echo, obligatory prior to
ADR)

11) EEG

12) Audiometry (obligatory prior to CARBO)

13) Fundoscopy

Invasive diagnostic procedures planned performed reviewed CAUTION / remarks

1) Bone Marrow Aspiration (BMA)

2) Lumbar puncture *

3) Initial sugery/biopsy of primary tumour

4) Initial lymph node staging (e.g.
sampling/biopsy)

Shipping of tumour samples (see chapter

16.5-14.7) planned performed reviewed CAUTION / remarks

1) within institution:
-> tumour tissue: pathology department
-> Bone marrow smear: pathology department

2) outside of own institution:

-> tumour tissue: reference pathology, Kiel

-> fresh/shock-frozen (paraffin-embedded)
tumour tissue, 5 ml EDTA-BMA , 2 BM-smears
(bilateral), 10 ml EDTA-blood: Olgahospital
Stuttgart (see chapter 16.4)*

Documentation planned performed reviewed CAUTION / remarks

Registration by Fax in CWS Study Centre: prior
to start of therapy, incl. reports: pathology,
surgery, imaging
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24.15 CWS GUIDANCE CHECK LIST - INVESTIGATIONS DURING THERAPY

surname:

first name(s):

date of birth:

point of time

examinations (refer to chapter 6)

planned

performed

reviewed

remarks

Consider prior to
each course

chemotherapy

Ultrasound primary tumour site?

Echocardiography/ECG prior to
anthracyclines?

Audiometry prior to Carboplatin?

Lab? Nephrotoxicity-Monitoring (IFO)?

Week 9
(Response
evaluation)

Date:

MRI with CM primary tumour (obligatory)

CT / X-Ray chest

ultrasound abdomen

ECG / Echo (obligatory for anthracyclines)

Standard blood tests

*2x5 ml EDTA-BMA, 2 BM-smears
(bilateral), 10 ml EDTA-blood

Week 18
(CR?)

Date:

MRI with contrast media tumour site

CT / X-Ray chest/ ultrasound abdomen

ECG/ Echo

Audiometry/ nephrotoxicity monitoring

Woche 27
(End of therapy)

Date:

MRI with CM tumour site (obligatory)

ultrasound of primary tumour site

Cerebral MRI

CT chest

X—Ray chest

ultrasound abdomen and regional lypmph
nodes

bone scan

Echocardiography / ECG

EEG

Funduscopy

Audiometry

*2x5 ml EDTA-BMA, 2 BM-smears
(bilateral), 10 ml EDTA-blood

lumbar puncture (if initially positive)

clinical examination (incl. Neurological
exemination)

Documentation

Primary data documentation

Therapy documentation

End of therapy documentation

refer to chapter 6.7. for follow-up guidance

* in case of particicpation in the MRD-study (please refer to chapter 16.4)

- 248 -




CWS-guidance CONFIDENTIAL INFORMATION Version 1.5. from 01.07.2009
FOR INTERNAL USE ONLY

24.16 ANFORDERUNG MOLEKULARBIOLOGISCHER NACHWEIS

Olgahospital — Zentrum flr Kinder- und Jugendmedizin
Padiatrie 5 (Onkologie, Hdmatologie, Immunologie)
Molekularbiologisches Labor (Referenzlabor der CWS) — Bismarckstr. 8 — 70176 Stuttgart
Tel.: 0711-2787 3734 — Fax: 0711-2787-3739

ANFORDERUNG MOLEKULARGENETISCHER NACHWEIS VON FUSIONSTRANSKRIPT-MARKERN

Olgahospital Stuttgart Yersanq von Fris_ch - und Gefriermaterial:

. . immer mit Expressdienst - Zustellung vor 12 Uhr
Frau Prof. Dr. E. Koscielniak Frischmaterial muss spatestens 24 Std. nach Entnahme im Labor
z. Hd. Frau Katja Simon-Klingenstein eintreffen.
Onkologisches Labor Versand Freitags und vor Feiertagen:
Bismarckstr. 8 nur in dringenden Fallen —

dann unbedingt telefonische Riicksprache:

70176 Stuttgart 0711-2787-0 Zentrale, 0711-2787-3504 Onkolog. Labor

Patientendaten: stationar || ambulant| |
Name Diagnose
Lokalisation
Vorname Primartumor
Geburtsdatum Stadium
Status: Erstdiagnose | | Verlaufskontrolle [ | Rezidiv| |
Material:
Tumor-Gewebe EDTA-Knochenmark EDTA-Blut Sonstiges Material
(je 5 ml) (10 ml)
Entnahmedatum O — - Entnahmedatum — Entnahmedatum — Entnahmedatum —
Primartumor nativ nativ
Metastase mononukl. Zellen mononukl. Zellen

Lokalisation dieser Metastase

rechts vorne

gefroren links vorne
nativ rechts hinten
Paraffin links hinten

Ausstriche |:|

Gewiinschte Untersuchungen fiir (bitte unbedingt ankreuzen):

alveolires Rhabdomyosarkom | | Synovialsarkom | | Ewingsarkom / PNET | |
Klarzellsarkom |:| Desmoplastischer, klein-, rundzelliger Tumor |:|
Einsender: Adresse: (Stempel)
Datum :
Tel.
Fax
Name Unterschrift
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: Subgroup
RL'\SVSV A VA VA VA VA
no RTX
Subgroup
B I2VA I2VA I2VA I2VA VA VA VA VA VA
no RTX
RMS- Subgroup
C I12VA I12VA I12VA I12VA (I>)VA | (I?)VA | (I>)VA | (I?)VA | (I?)VA
Standard
+/- RTX
Subgroup
D I12VA I12VA I12VA I12V(A) I12VA I12VA I12VA I12VA I2VA
RTX
RMS- Subgroup 2 2 2 2 2 2 2 2 2
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VAIA III A
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