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BONE METASTASES

MYELOMA

BONE SARCOMA

ESMO GUIbELINES

bESTRUCTIVE BONE LESION /
bIFFERENTIAL bIAGNOSIS

• All patients with a bone lesion that is likely to be a
primary malignant bone tumour on a radiological basis
should be referred to a reference centre...

• The biopsy and the pathological diagnosis require
expertise in the field and should be discussed in a
multidisciplinary team (with the radiologist. the
pathologist, the surgeon, the radiation oncologist and
the medical oncologist).

• The biopsy should be carried out at the reference
centre, with a primary biopsy under the supervision of
a surgical team who will carry out the definitive
tumour resection or by a dedicated interventional
radiologist...



TREATMENTS (HIGH-GRAbE)

AbULT P.4TIENTS

RAbICAL SURGERY ALONE
— Ifl OflI

tJI .J —

CHEMOTHERAPY
CONSERVATIVE SURGERY

CHEMOTHERAPY
bFS > 60%

Given the peak incidence of bone sarcoma
in children and adolescents and young aduits,

from pediatric studies
Much of the data for the treatment comes

Many studies excluded patients older than 50 years



. LOCATION
• (Jsually orises in the metaphysis of a long bone, most

commonly around the knee in children and adolescents.

• Involvement of the axial skeleton and craniofacial
bones is primarily observed in older patients.

• Frequently metastasises (15-20% at diagnosis) (high
grade), the lung being the most frequent metastatic
site, followed by distant bones.

• Adverse prognostic factors for conventional OS =
primary metastases, axial or proximal extremity site,
large size, elevated serum ALP or LbH and older age.



1 Grader % of 1-tistologicalfindings
necro

sis

0-49 LttIe or no apparent effect
1

II 50-89 Some areas of histologically viabie
tumor, but also areas of acellular
tumor osteoid, necrotic and/or fibrotic
material

III 90-99 Predominant areas of change
attnbutable to chernotherapy, with only
scattered foci of histologically viable
tumor

IV 100 No histological evicience of viable
tumor

90% (Grade 111-1V)

por 90% (Grade -II)

LOCALISEb
bISEASE

1

• Histological responses correlated to EFS/OS
GR=EFS/OS=68%/51°h
PREFS/OS=78%/63%



NEO-ADJUVANT CHfMOTJJJ

DRUGS WITH PROVEN EFFICACY

MAP HIGH-bOSE METHOTREXATE +

bOXORUBICIN + CISPLATIN

1

HD MTX

Agent Réponse objective (%)

Cisplatine

Ifosfamide

42

b.

Doxo ru bic i ne

33

Actinomycine D

33

Cyclophosphamide

26

Meiphalan

15

DTIC

15

Mitomycine C

15

14

13

• >25 years toxicity with Hb-METHO
4 bOXORUBICIN + CISPLATIN + IFOSFAMIbE



Hb-MTX 12g/m2

» APt-j J6 IRTJJ
Resuits of API-AT based regimen in osteosarcoma adult
inciuded in the French OS2006ISarcome-09 study

Sophie Piperno-Neumann , Isabelle Ray.Coquard - 2 Bob-Valésy Occean’, Valérie Laurente’, Didier Cupissol4,
Christophe Perrin’. Nicolas Panel’, Emmanuelle Bonipas’, Maria Rios’. Axel Le Cesise’, Antoine Italiano .1°,

Philippe Anract’’, Gonzague de Pinieux’2, Olivier Collard”. François Bertucci”, Florence Duffaud’’,
Marie-Cécile Le Deley”, Jessy Delaye’’, Laurence Brugieres’5 and jean-Wes BIay

patients

Int). Lasten: 146, 413—423 (2020))

respecified subgroup analysis of API-AIgrouJ

Ferrari et al. Journal of Chemotherapy 2009

Etude du Rizzoli

NEIJRO -TOXICITY

an_ans.

NEPHRO-TOXtCiY

Ml Maximum 8g/m2 for_patients

N cycles

> 25 years oigJ

Dl

200

Enfants Adolescents Adultes P value
4-14 ans 15-19 ans 2O-4Oans

Retard élimination

312

0,84

Mfl(%)
0

0,86

244

Toxicité rénale (%)

4

0,84

Neutropénie G4 (%)

5,2

NS

11

3,5

Neutropénie fébrile(%)

65

0,005

49

Thrombopénie G4(%)

14

37,5

6

0,001

41

54

27

0,004

4 0,0004

35 0,008

18 years MTX Hb

> 25 years
18-25 years MTX Hb or API-At

= API-Al

Surgery

API Al API Al

Vveeks 1 2 3 4 5 6 7 8 91011 121314

Al Pl Al Pl

API 2 3 4 5 6 7 8 91011

EI El El El El
__J___t______i _L_i_-J-_

PR/M4-/U 1 2345618910 11121314API: doxorubicin 60 mgfm’ Day 1
cisplatin 100 mg/iu2 Day 1
ifasfamide 3 g/m’ Day 2-3

Al: doxorubicin 60 mg/m Day)
ifosfanide 3 gfm’ Day 1-2

Pl: cisplatin 100 mgfm’ Day 1
i’osfamide 3 g/m’ Day 1-2

El: etoposide 75 rng/m’ Day 1-4
ifosfamide 3 g/m1 Day 1-4
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LLOCAL TREATM

S Median age : 30 years
62% > 25 years

• 92% conventional
• 74% localised disease
• 38%GR

NS difference in severe
acute toxicity between
> or 25 years

Sy-EFS — .1tOl
— sy-oS :57%

• API-At: avoids MDC toxicity:
feasible: no excess toxicity:
favourable activity

Au grades 1 All gradea
4 Serwie toxrcity • Senere Ioaicrly

1
Previously discussed by my colleagues
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ADJUVANT CHEMJQ
THE NEW ENGIANDJOLRNAL OF MEDICINE

THE EFFECT OF ADJUVANT CHEMOTHERAPY ON RELAPSE-FREE SURVI VAL IN
PATIENTS WITH OSTEOSARCOMA OF THE EXTREMITY

MICHAEL P. LINK, MD., ALLEN M. GooRIN, MD., Asons W. MISER, MD., ALEXANDER A. GREEN, MD.,
CHARLES B. PRA1-r, MD,, JEAN 8. BELASCO, MD., Jos PRITCHARD, F.R.C.P. JAMES S. MALPAS, F.R.C.P.,

ALAN R, BAKER, MD., JoRN A. KIRKPATRICK, MD., ALBERTO G. AVALA, MD.,
J ONATHANJ. SHUSTER, Pii.D., HERBERT 1’. ABEIsON. MD..

JOSEPH V. SIMONE, MD., AND ‘I’ERESAJ. VIErII, MD.

LEILBER ET AL.!COIL98U

Jutic 19, 1986

Adjuvant er (BLEO + Hb-MTX + CISPLATIN + DOXO)
VS

SURVEILLANCE

80

00 CHEMOTHERAPY

•0 CONTROL

60

40

4

0 20

0

56 pts: 2y-EFS: 17 / 66%
113 pts 6y-EFS 11 / 61%

250 500 150 1000 1250
ORYS

Neo-adjuvant er (bOXO)
and Adjuvant CT (BLEO +

VS

SURVEILLANCE___

__

Hb-MTX + bOXO)

59 pts 2y-EFS: 20/ 55%

Very few patients but very significant differences



AbJUVANT Ck
FC)btJ6&i: TRIAL / GOORIN JCO 20031

N Taux cl’amputation S-y EFS 5-yOS

NO DIFFERENCE in EPS, 05 and CON5ERVATIVE 5URGERV 1

Comparison of MAPIE versus MAP in patients with a poor
responseto preoperative chemotlierapy for newly
diagnosed high-grade osteosarcoma (EURAMOS-1): c,tc.J2o1€

anopen-label, international, randomised controlled trial
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CT-CHlR 45 50% 65% 78%

( MTX-AP-BCD p = 0.8 p = 0.6

HIR-CT 55 45% 69% 79%

SoC NEO—AbJUVANT because
• surgery planning
• personalization of conservative surgery
• histological response evaluation
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Methotrexate. Doxorubicin, and Cisplatin (MAP) Plus
Maintcnanst Pegylated lnterfecon Alfa-2b Versus MAP
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— MAP
MAP + IFN-a-Zb

EFS=77vs80%
HR 0.83
a, 0.59-1.17
P: 0.284

. 2
.2

t., 0
—

w a

0 — MAP
MAP, IFN-a-2b

• Considerable proportion of patients allocated to IFN
never started or did not complete treatment with
the drug. which complicates interpretation of the
efficacy data

• Reported toxicity in patients who started IFN did
not seem excessive

L ZOLÉbRONATE / OS 2006 TRIAL
Zoledronate in combination witli chemotherapy and surgery
to treat osteosarcoma (052006): a randomised, multicentre,

Lancet Oncology 2016

ZOLEbRONATE: 10 monthly (4 PRE-OP / 6 POST-OP)

WO,

80’

60’

40

20’

A

c0

= 0
“ ‘t
G, 0
w 0.

LE

c —

w
5.

tij

B
,,•1.0 FS

0.4’

0.2’

0.8

0.6

0.4

0.2

-

os]
12 24 36 48 60 72

Time Since Random Allocation (months)

0 12 24 36 48 60 72

Time Since Random Allocation (n,onths)

IbrrÈPe
O5=81vs84%
HR = 0.77
CI, 0.50-1.19
P

Do

— Cöntr&

1EFS

Zokd,onzte

War, from r,ndomisation

t

S

0

0
— Control
— Zoledronate

0
0 1 4 S

Vears from rardomsation



::tvL TRIPEPTII3E (MT
INTO133 TRIP

ORGINAL NPOflT

Osteosarcoma: The Addition of Muramyl Tripeptide to
Chemotherapy Improves Overall Survival—A Report From
the Childrens Oncology Group
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PRIMARY
METASTATIC

bISEASE

• Prognosis factors = number of M+ at
diagnosis: complete surgical resection of all
clinically detected tumour sites

• Treated following the same principles of non
metastatic disease

• Long-term survival rates were higher for
patients whose M+ were excised following cr
and surgery of the primary tumor compared to
those patients whose M+ could not removed
(48 / 5%)...



RECURRENT
bISEASE

TREATMENT bECISION TAKING INTO ACCOUNT

• The timirig of recurrences/metastases
• The number of metastases
• The metastatic sites

hS1.Jr I4 Ll!L js*

• Complete removal of all metastases must be
attempted; >30% of patients with a complete
second surgical remission survive for 5 years

• For lung metastases, stereotactic RT,
radiofrequency ablation or cryotherapy might be
used as alternative options in patients unfIt for
surgery



CHEMOTHERAPV bRUGS

IFOSFAMIbE (HIGH-bOSE) OR CYCLOPHOSPHAMIbE
+1- ETOPOSIbE +/- CARBOPLATIN

CVCLOPHOSPHAMIbE + TOPOTECAN OR ETOPOSIbE

GEMCrrABINE

bOCETAXEL + &EMCITABINE

HI&H-bOSE MTX

• bespite second-line treatment, the
prognosis of recurrent disease has
remained poor, with a long-term post
relapse survival rate of < 20%...

EMERGING
bRUGS
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Review

Molecular Biology of Osteosarcoma

Anna M. Cramecka 1,2 , Kamil Synoradrki 1
• Wiktoria Firlej 23, Ewa Baitnik 4,S:

Pawel Sobrzuk26 , Michal Fiedarowicz 78* Fawel Grieb ‘ and Piotr Rutkowski 2,t

• MDPI

Cqipori!h of aIterflJ!he’9n
‘Pl

pdolescent vsindult OtICfi

Cancers 2020

Process I’ediatric Adolescent/Adult

, TPS3, RB1, CDKN2A, CDK4, MDM2, MYC,Control of cel) cycle and apoptosis
CARDII, BLM, CCNEI, C0P53, PRJ<CA

PI3K-mTOR and EGFR, GNI4Q, ONAS, ALK, PDGFRA, PDGFRB,
PIK3CARAS-signaling pathways PIK3CA, AKT2, PIK3RI, PTEN, TSC2, VHL, CBL

Notch-signaling pathway NOTCHI-4, MAML2, FBX W7, PDPKI, AKI’I, EIF4B AKTI,

DNA damage repair BRCA1, BRCA2, MLHI, RAP!, ATM, WRN SETD2, FBXW7

Chromatin modification ATRX, FANCE, RECQL4, ARIDJA, EP300 I-13F3A

Regulation of transcription Runil, GAS7, MLLT3

Angiogenesis TIE! and KOR

List of protein targets and potential drugs in targeted
— therapies oâQ&

I’rotein Potential Dnig

DNMT1 (DNA (cytosine-5)-methyltransferase 1) azacytidine (Vidaza), decitabine (IJacogen)

trastuzumab (Herceptin), lapatinib (Tycerb), afatinibERBB2 (receptor tyrosine—protein kinase erbb-2)
(GIOTRIF/GILOTRIF), pertuzumab (PERJETA)

GSR (mitochondrial glutathione reductase carmustine (GLIADEL® WAFER)

HDAC1 (histone deacetylase 1) vorinostat (Zolinza)

HDAC2 (histone deacetylase 2) rornidepsin (Istodax)

imatinib (G]eevec), sorafenib (Nexavar), sunitinib
KiT (mast/stem cel] growth factor receptor kit) (Sutent), pazopanib (Votrient), dasatinib (Sprycel),

axitinib (Inlyta), nilotinib (Tasigna)

FGFR1 (fibroblast growth factor receptor 1) lenvatinib (Lenvima)

MET (hepatocyte growth factor receptor) cabozantinib (COMETRIQ), crizotinib (XALKORI)

MTOR (serine/threonine protein kinase mTOR) temsirolimus (Torisel), everolimus (Afinitor)

PARP1 (poly (ADP—ribose) polymerase 1) o]aparib (AZD2281)

imatinib (Gleevec), sorafenib (Nexavar), sunitinibPDGFR a (platelet-derived growth factor
(Sutent), pazopanib (Votrient), nilotinib (Tasigna),receptor alpha)

axitinib (Inlyta) and dasatinib (Sprycel)

PSMC2 (265 protease regulators subunit 7) bortezomib (Velcade)



LOR4NTBI LLancet Oncology 2018
Efficacy and safety of regorafenib in adultpatientsïIW1
metastatic osteosarcoma: a non-comparative, randomised,
double-blind, placebo-controlled, phase 2 study
RçcrueStffouô, O!o, M.; °c!:cpe dv-osqiett Nco!,s Pe’e’. Çnc.-r.er .pos, Cohq,,eüekonib,t,
Eso Kc.5her M’ooe t. OveeCocd Chsrnc Ceva,, Es.—. Scdu Nxoas:sarnhen,rosy Deroyo, (n..& SchiftJe’, Ccrr,ne
V,nrenl ‘/xdul, SyIoe(hnbnodJeon-Yveu BIoy, for tkre F,enoh Suroornc Group

• Progressed after 1-2 previous lines of CT for Mi- disease
• REGO ARM 17/26 pts non-progressive at 8 weeks
• PLACEBO ARM = 0/10 pts

Çf45ZANflNIBJ

Cabozantinib in patientswith advanced Ewingsaf
orosteosarcoma (CABONE): a multicentre, single-arm,
phase 2 trial
Açto-.’er&&ro, JtvorM’, GwnvoeMathvvGn. PeGoo:rr. N:uSu S ?pru-Nenoun. Ertmceveo S ,p,ørrstçre (heoeeGLk
Flwcrr’e Duffoud. Natochu Er,tz-Weelé, E,moSoodR sobeije Roy-Couurd, [yrr eroot. Nortrohe Gopo;, Per,gre Morec-eeror4
HélénePocquemerrtjohn Wright, MovdloulmondeAJban Bessede,Amondioe C,orrrbe, Mirhèe kind, (onno BeIero,)eon-Yyes W,

• 5/42pts:12%ORR
• 33% 6 months non-progressive

RARE SUB-TYPES



INTRA-MEbULLARY / SURFACE (PAROSTEAL)

SURGERY ALONE

PERIOSTEAL

SURGERY ? er FOLLOWEb BY SURGERY?
RETROSPECTIVE ANALYSES
NO STRONG bATA



LOCATION

• vary with age
• most common primary site = extremity bones (50%),

followed by pelvis, ribs and vertebra

older AYA patients (20-24 years of age) had more
pelvic and axial primary tumours, larger tumours and
worse outcomes than children (0-9 years of age)

• in older patients tend to occur more frequently in
soft tissues

2013 WHO CLASSIFICATION1
• defines these tumours as ES, characterized by

pathognomonic PET-ETS gene fusions.

• also inciudes the term « Ewing-like sarcomas
(ELS) » small round celI sarcomas with
morphologically similar appearances to ES but
characterized by different fusion genes and clinical
and pathological features: ...biologically distinct
from PET-ETS ES.

EWSRI—non-ETS fusions EWSR1-NFATc2’ CIC-fusedsarcomas
EWSRI—POUSFI Thi5grotpofELSsncludes sarcomaswitti CIC-0ijX4, CJCJOXO4 and CIC-NIJTMI
EWSRI—$MARCAS fusions’”.
EWSRI—PATZ

BCOR-rearranged sarcomas
This group of ELSs inriudes sarcomaswith BCOR—CCNB3, BCOR-M4L3 andNon-TEr—non-ETS fusion BCOR—tCN83 ZC3HTB—BCORfusions and sarcomas with BCOR intemal dupIications’.

NFATC2 sarcomas
Thisgroup of ELSs nc(udes sarcomas with EWSR 1—NFATC1 fusiDns, which commonly
showan EWSRI amplification pattemon fluorescence in tito hybridization”’.



• Genetically well characterized: its main driver
mutations specific chromosomal translocations fusing

-a member of the FET family of proteins (encoded by
PL/S, EWSIQJ and TAPJS), RNA-binding proteins involved
in transcription and spllcing,

Fusion gene

FUS-FEV

L
rEWSR 1—ERG

EWSRI—ETVI
EWSRI-ETV4
EWSRI—FEV

EWSR1—EW5

?fl

STAGING ANb RISK CLASSIFICATION

-different members of the ETS fanilly of transcription
factors, involved in celI proliferation, cell
differentiation, cell-cycle control, angiogenesis and
apoptosis — most commonly PLT! (85% of cases)

Chromosoma( translocationFET part

[FUS__j

E
ETS part

FEV

L ERG

FL11
ERG

I
ET/4
FEV

(7)

t(2;l6)(q35;pll)

L t(1 6;2 fl(pll ;q2 2)

t(ll;22)(q24;qlZ)
t(2l;22)(q22;ql?)
t(7:22)(p22:qlZ)
t(17:22)(q21 :ql 2)
t(2:22)(q33;q12)
7

“-

r
\.-

• The clinical stage at diagnosis is one of the major predictors of survival.
The accurate determination of tumour burden at diagnosis is a critical
factor in planning treatment and predicting outcome.

• Tumour volume (Tk) a b )< c )< F. where a, b and c represent the
maximum tumour dimensions in three planes. with F = 0.52 for spherical
tumours or F = 0.785 for cylindrical tumours. Large tumours >200 ml
associated with worse outcome.

Standard risk

• Patients with [ocatized disease, smaLL tumours and good histoiogicaL response
(<1O%vita[tumour ceiLs)

• Patientswith smaLl tumours <200 mijn whom histotogicat response cannot
Lie assessed

• In European triats, histotogical response to jnduction chernotherapy has been reported
as a significant biomarker in the group of patientswith locatized diseaseli

High-risk Localized

• Unfavourabte histologicaL response

• More than 10%vitaLtumourceLis

• ratients with targe turnours (200 mi) in whom histologicat response cannot be
assessed are also stratified in the high-risk group jn European trials’21’

• The North Amerjcan study groups do not substratify patientswith Locatized disease’4’

/ery high-risk metastatic

• Disseminated djsease

• Patjentswjth [ung metastases have been reported to have a better outcome than
patients wjth other metastases42



LOCALISEb
bISEASE

NEO - A bJUVANT CHEMOTHEISC

LI’1flt]

VINCA ALKALOIbS + ALKYLATtNG
+ ANTHRACYCLINES AGENTS

VbC/IE
VINCRISTIN + bOXORLJBICIN +

CYCLOPHOSPHAMIbE alternating with
IFOSFAMIbE and ETOPOSIbE

VIbE
VINCRISTIN + IFOSFAM]tE +

bOXORUBICIN +

ETOPOSIbE

tLJtOPE»NI



CqMPRESSEb
ORIGINAL REPORT

Randomized Controlled Tria] of lnten’al-Compressed
Chemotherapy for the Treatment of Localized Swing
Sarcoma: A Report From the Children’s Oncology Group
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Alternating Vincristine, Doxorubicin, Cyclophosphamide, and
Ifosfamide, Etoposide (VDC/IE)-Based Multimodality Therapy
JENNIFER t. PREnt CONSTANCE M. BARVSAUSIEAS° SUZANNE GOORGE,4 JASON 1. FIORNICK,b CHANDRAJIT. R RAUTt-4 YENLINE. c.it,’
KAREN J. MAECUSO4 EDWEN CHos FRANCIS HORNICEK,’ JoHr4 E. RFADY,4 THOMAS F. DELANEV”0 EUOA8ET9I H. BAwINIOd

DopartmEnts of 1Aadiation Oncology, 6PaRhoIogy and °Surgical Oncolagy. 4gnter for Sarcoma and Bona Oncology, Dana-Farber Cancor
Institute and Brighan & Wonen’s Hospilal, Boston, Massachusetts, USA; of Biostatistics and Computational Biology,
Dana-Farber Cancar Institute, Boston, Massachusatts, USA; ‘Center for Sarcoma and Connective flssue Oncology, Massachusetts Goneral
Hospital, Boston, Massachusetto, USA
Oisclosuresofporenrialconflkti of interest may te fowid aF the end of EM, aeckle.

Median age 28 years
19% = > 40 years

OThe
ncologisr

The Oncalogist 2020:25:150—1551

Feasibility of Treating Aduits with Ewing or Ewing-Like Sarcoma
with Interval-Compressed Vincristine, Doxorubicin, and
Cyclophosphamide Alternating with Ifosfamide and Etoposide
ERIc LuC,’ CHRISTOPHER W. RVAH,a SOSANGI BASSAS,b 1509,0 VOUN LIM,6 11,6* E. DavisO”

-

___________

• Early discontinuation 17%

_______________

• boses reduction minimal with mean cumulative dose
comporable tooriginal planned dose

Localized Adult Ewing Sarcoma: Favorable Outcomes with

5-y LRFS non-pelvic / pelvic 96% / 64%
5-y PFS: 66%
5-y OS = 79%

Survival for adults with localized ES appaers to be
befter than historical data
and similar to excellent outcomes in children

Sarcomas
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Comparison of two chemotherapy regimens in
Ewing sarcoma (ES): Overall and subgroup
resuits of the Euro Ewing 2012 randomized trial
(EE2012).
Bernadette Brennan, Laura Kirton, Perrine Marec-Berard, Javier Martin -Broto, Hans
Gelderblom, Nathalie Gaspar, Sandra J Strauss, Ana Sastre Urgelles, Jennifer Anderton,
Valerie Laurence, Jeremy Whelan, Keith Wheatley

On behalf of the EE2012 collaborative group
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91Inductian: My event

Specific AEs (occurring in ‘10% of patients):

HaematotogicaL
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Infections

Febrïle neutropenia

Any event
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Prevlously discussed by my colleagues



AbJUVANT or MAINTENANCE CHEMOTHERAPY

ANbbRI5K 1
CYCLOPHOSPHAMIbE OR IFOSFAMIbE??

EURO-EWING 99-Ri PROTOCOL

JoURNAL OF OnmoAt ONCOLOGY ORIGINAL REPORT

Cyclophosphamide Compared With Jfosfamide in
Consolidation Treatment of Standard-Risk Ewing
Sarcoma: Resuits of the Randomized Noninferiority
Euro-EWING99-R1 Trial
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CLASSIC CT versus HIGH-bOSE CT ?fl

EURO-EWING 99 and 2008 PROTOCOLS
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High-Dose Chemooherapy and Blood Autologous Stem-Cel
Rescue Compared With Standard Chemotherapy m Localized
High-Risk Ewing Sarcoma: Resuits of Euro-E.WtNG.99
and Ewing-2008
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20°4-25% of patients diagnosed with metastatic disease
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CLASSIC CT versus HIGH-bOSE CT

EIJRO-ÉWING 99 and 2008 PROTOCOLS
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Hïgh-Dose Cheniotherapy Compared With
Standard Chemotherapy and Lung Radiation in
Ewing Sarcoma With Pulmonary Metastases:
Resuits of the European Ewing Tumour Working
Initiative of National Groups, 99 Trial and
EWING 2008
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• Treated with the same treatment as patients with
localised disease but

• Worse prognosis
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• associated with very poor outcomes
• patients who relapse within 24 months after diagnosis 5-year

survival of <10%

• Favourable prognostic factors at relapse are local relapse. younger
age. isolated pulmonary recurrence and low LbH levels

• Few clinical trials completed
• The vast majority of the value of different therapeutic approaches

is drawn from retrospective analyses

TOPOTECI4N + CYCLOPHOSPHAMIbE

TEMOZOLOMIbE + £RINOTECAN

GEMCITABINE + bOCETAXEL

RECURRENT
bISEASE

1

IFOSFAMIbE HIGH-bOSE
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Resuits of the first interim assessment of rEECur,
an international randomised cantrolled trial of chemotherapy for
the treatment of recurrent and primary refractory Ewing sarcoma

MC McCabe, V Moro,, M Khan, t) Dirksen, A Evaas, N Fonw’rk N Gaspar, J Kanerva,
T Kijhne, A onghi, R Luksch, C Mata, M Phillips, K Sundby Hall, CM Valverde Morales,

Ai Westwood, M Winstanley, 2 Whelan, K Wheatley

ASCO 2019

A5CO 2020
Resuits of the second interim assessment of rEECur,

an international randomized controlled trial of
chemotherapy for the treatment of recurrent and

primary refractory Ewing sarcoma (1W-ES)

MC McCabe, 1 Kirton, M Khan, N Fenwick, U Dirksen, N Gaspar, i Kanerva, T Kuebne, 4
Longbi, R Luksch, C Mata, M Phillips, 4 Safwat, S) Strauss, K Sundby Hall, CM Valerde

Morales, AJ Westwocd, M Winstanley, J Whelan, K V,’heatley
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Complete response

OBJECTIVE RESPONSE
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Progressive disease
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57% (39, 71%)

37% (21%, 52%)

16(43%)

13 (35%)

EMERGING
bRUGS

MUL4JfrARGETEb KINASE fl1HIBiiORs

N 35 30 26 22 42

PR 9% 7.7% 7.7% 14% 11.9%

4 month PFS 46% 33% 62% 44% NA
95% CI (28-63%) (17-54%) (40-77%) NA

• Median PFS 4 3.4 4 3.6 6.2
(mos) 95% CI (2-5) (1.8-6.5) (2-6.5) (2-7.6) (5.4-8.2)

MedianOS 7 NA 11.3 11 10.6
(mos) 95% CI (7-5) (5.9-23.9) (4.7-26.7) (7.2-13.2)

37

43%

57%
(39-71%)

4.5
(3.5-6.3)

9.9
(8-18.9)

‘GrgnanietaI 2012; 2Gasparetal 2018; 3Duffaud etal. 2019,4Davis etal. 2019. 5ltaliano, CTOS 2018 5XeetaI. Oncologist, 2018;
NANotAvaijabIe

rCo 2019
PFS at4 mos

PES at 6 mos

ORR (CR+PR)

CBR (CR+PR+SD x 6 mos)

62% (46%, 76%)

44% (28%, 59%)

9 (22%)

18 (44%)

First Imaging Timepoint

Apatinib Dose

Lung only disease
Grade }i AEs

8 weeks

500 mg
42%

4 weeks

750 mg
73%



Antitumor immunity

VEGFR

Bevacizumab
Phase 2

Neoangiogenesis

Zoledronic acid
Phase 3
Ewing 2008; EE 2012

Bone microenvironment

CAR anti-GD2
Phase 1

YK-4-279
Peptide ESAP1 (RAC)

RHA

E;S ETS

t
PKCB

Target gene expression
Downstream effectors

mTOR

IGE1R

t

Active octeoclast

Bone resorptiori

RARE SUB—TYPES



EWING-LIKE SARCOMA ?

KEEP
CALM,

IT’S TIME

TO
CONCLUDE

• For some of them (CIC- ØNFATC2,..), higher rate in
adult patients

• Currently, patients presenting with these variants are
treated with Ewing-like regimens, although their best
treatment and even their natural history are poorly
known

Inciusion in prospective registries is worthwhile...



AANAGEMENT

requires a multidisciplinary team including R

oncologists- Paediatric and Medical
- Radiation oncologists
- Orthopaedic surgeons
- General surgeons
- Anatomopathologists
- Geneticists
- Nurses

Lrign -. 1 NAGEMENT

T
4

1Osteosatoma

Low ade

4

1
High rade

Ewlng sarcoma

Local ised

Localised

_____‘Ir_____

Metaslatic

Metastatic

_____.Ir_____

‘4;;’

NeoadjuimChT

II.

Neoaijwam a’T

Reseclionol
nflsa ci
destructn

____,Ir____

Surgety

_____Ir_____

1

_____1.

SiirgeryMT

_____‘Ir_____

‘4;,

AdJua rit CIII

AØivait CIIT

_____1_____

caisider
oonsolcallon wiffi

hlgh-de diT
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volume t IIed



OSTEOSARCOMA

API X 3 + Al X2

MAP X 2

OSTEOSARCOMA

API X 2 + Al X2

MAP X 4

MAP X 4

EI X 5



CURRENT SETTING1

IFOSFAMIbE (HIGH-bOSE) OR CYCLOPHOSPHAMIbE
+1- ETOPOSIbE +1- CARBOPLATIN

CYCLOPHOSPHAMIbE + TOPOTECAN OR ETOPOSIbE

GEMCITABINE

bOCETAXEL + GEMCrrABINE

HIGH- bOSE MTX

EWING SARCOMA
NEOAbJLJVANT CTj

VbCX5IEX4 every2weeksj

VCX2+IEX3every2weeics

RT in case of lung

VAl x 1 + BU-MELPHALAN

VCX 2 + TEX 3 every 2 weeks

1



[tOPOTECAN + CYCLOPHOSPHAMIbE

[IFOSFAMIbE HI&H-bOSE

IRINOTECAN + TEMOZOLOMIDE

GEMCITABINE + Î3OCETAXELJ


