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PEDIATRIC SOFT TISSUE SARCOMAS

very heterogeneus group of different mesenchymal malignancies
(over 50 distinct histologic subtypes, classified on a histogenic basis
according to the adult tissue they resemble), that account for
approximately 4-5% of childhood cancers, with a different biology and
clinical behaviour varying from relatively benign to highly malignant
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RHABDOMYOSARCOMA (RMS)

>

typical embryonal tumor of
childhood

high grade of malignancy, local
invasiveness and a marked
propensity to metastasize...

...all RMS patients should be assumed to have
micrometastatic disease at diagnosis, so
systemic therapy is definitely recommended for
all patients

(generally) good response to
chemotherapy (90% response
rate) and radiotherapy

NON-RHABDOMYOSARCOMA

SOFT TISSUE SARCOMA (NRSTS)

>

>

rare tumors

most are tumor entities typically
found in adults

extremely heterogeneus tumors

scarcely sensitive to
chemotherapy



PEDIATRIC SOFT TISSUE SARCOMAS

»  Adult medical oncologists and pediatric oncologists do mean different things when they talk about STSs
»  Patient outcomes vary according to age, and survival rate drops are observed as age increases
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Soft Tissue Sarcoma Across the Age Spectrum: A Population-Based Study From the

The challenge of the management of adolescents and young Surveillance Epidemiology and End Results Database

adults with soft tissue sarcomas
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RHABDOMYOSARCOMA (RMS)

NATURE REVIEWS | DISEASE PRIMERS | Article citation ID: (2019) 5:1

(Rhabdomyosarcoma

Stephen X. Skapek'’*, Andrea Ferrari®, Abha A. Gupta®, Philip J. Lupo®, Erin Butler',
Janet Shipley®, Frederic G. Barr” and Douglas S. Hawkins®

PRIMEVIEW

RHABDOMYOSARCOMA
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- ithabdomyosarcoma (RMS) is the

like) differentiation. Two majo r subt ypes.
exist: fusion-positive RMS (FP RMS) and
fusion-negative RMS (FNRPAS),

EPIDEMIOLOGY

RMSis considered arare disease. In the United
States =350 individuaks are diagnosed with RMS
per year This figure equates o anincidence of
~45 patients per million individuels <20 years

of age. Children with specific genetic disorders,
including Li-Fraumen, newrofibromatosis type 1.
DICER1and Costello and Moonansyndromes, have
anincreased risk_Interestinghy, ehildren of Hispanic
ethnicity havea decreasedrisk of RMS. Finally
environmental factors may ingrease the risk of RMS,
including prenatal X-ray exposures and parental
recreational druguse.

Special consideration must be given tolang-
term quality of Uife in children with RMS, as the
majority will be sucessfully treated. If possible,
surgieal interventions that negatively affect
form or functionshould be avoided. The use of
Ionizing mdiationshould be carefuily considered
in patients who are classified as low risk, owing

the long-torm quality of
life In survivors
of RMS_

o

Chance of cure in children with
high-risk, metastatic RMS is
particularly poor. and all survivors
o RMS can have long-term

el efiects, owing
1o intensive therapy Several
research avenues are seeking

o address these mayallow the identification
problems. First, robust and of new therapies and targets.
b Blamarkers shouldbe Third ol o
assessed, which could enable patient-reported outcomes will
ik engble long follow-upofthe
Second. dhigh- and quality

throughput laboratory approaches  of [fe of people with RMS.

Forthe Primas viak dok3(11038/s41572-028-0051.2

Decades of study in large, cooperative-group
clinical trialshave improved the S-year oversll

survival of children with RMS to >70%. Currently,
intahigh-, and
low-risk besedon dinical and
fincreasinglyl molecular parameters for talored
treatment. The primary tumour i removed by
surgical resection and. insome patients. the tumour
siteis subjected to onizing radiation. Disseminsted
Imetastatic) disease istreated with multi-agent
chematherapy, the intensity and duration ofwhich
depends on the patient’s risk group.

patients

-
- r
= -

RMS can arise at almost any anatomical site,
but FNRMS is more likely to arise in the head
and/or neck and genitourinary sites. Signs and
symptoms are associated with a soft tssue
mass, with potentisl mass effect on adjacent
organs. Although histopathological assessment
Is required for disgnesks, molecular features
areincreasingly being used Inthe diagnosis and
classification of RMS. Approximately 20% of
children have radiographic or clinical evide nce
of distant metastases at diagnosls.
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Improvement in survival achieved in the past decades has been related to a
treatment strategy based on the following aspects:

Centralization of care in specialized centers and wide collaboration ona
national and international level

1)

High rate of inclusion in cooperative multi-institutional clinical trials, in
order to collect a large number of patients

2)
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2 for rhabdomyosarcoma
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Figure 2. Major clinical trials on rhabdomyosarcoma conducted by international cooperative groups over the years.
"Metastatic patients.

AIEQP-STSC: Associazione ltaliana Ematologia Oncologia Pediatrica — Soft Tissue Sarcoma Committee; ARST: A Studies-
Rhabdomyosarcoma Soft Tissue Sarcoma; COG: Children’s Oncology Group; CWS: Co-operative Weichteilsarkomen Studie; EpSSG:
European Pediatric Soft Tissue Sarcoma Study Group; IRS: Intergroup Rhabdomyosarcoma Study; MMT: Malignant mesenchymal tumor;
RMS: Rhabdomyosarcoma; SIOP-MMT: International Society of Pediatric Oncology — Malignant Mesenchymal Tumor Committee.

No. Randomised Patients ~ 10,000 patients

Receved: 19uy 2016 | Revise: 28 Stember 2016 | Accpte 12 October 2016
DOk 101002bc2639
Pediatric

RESEARCH ARTICLE WILEY Blood &
LS Cancer

Access to clinical trials for adolescents with soft tissue
sarcomas: Enrollment in European pediatric Soft tissue
sarcoma Study Group (EpSSG) protocols

Andrea Ferrari' | Annalisa Trama? Angela De Paoli® Christophe Bergeron® |

Johannes H. M. Merks®
S:,::::;"egoy e( sHeidi TABLE 2 Observed and expected cases with O/E ratio and 95% Cl

Gemma Gatta? | Giannil

Observed Expected O/E ratio 95% Cl

0-14 years old

RMS 1,139 1,488 072 0.81

NRSTS 615 1,234 0.50 0.46 0.54

AlISTS 1,754 2,722 0.64 0.61 0.68
15-1% yearsold

RMS 201 315 0.64 0.55 0.73

NRSTS 163 202 0.18 0.15 0.21

AlISTS 364 1,217 0.30 0.27 0.33
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1) A risk-adapted treatment strategy, i.e. different prognostic factors are
used to stratify treatment intensity in order to improve cure rates in
patients with-less favorable disease by using more intensive therapy,

while avoiding over-treatment and containing side effects without
. . . . . D fav II-1I0 NO | unfav fav 9% 80% - 85%
jeopardizing the results for patients with more favorable disease
E fav II-IT NO | unfav unfav 27% | 55%-60%
o e . . . . . F fav II-111 N1 an’ an’ 8% 50% - 60%
2) -~ A multidisciplinary treatment approach, including surgery, radiotherapy i
and particularly multi-agent chemotherapy G | wefav | FIFID | NO | any | any | 20% | 50%-GO%
H unfav | LI-IIT | NO any any 6% 40% - 50%
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RHABDOMYOSARCOMA (RMS)

RMS 2005 - a protocol for localised RMS é | 0

Association
RISK HIST IRS N SITE SIZE % EFS-08
GROUP & AGE
A fav I NO any fav 6% 90-95% VA
B fav I NO any unfav 6% 78% - 90%
C fav II-10 NO fav any 18% | 72%-88% > IVA+VA orIVA
| = RXT
D fav II-10 NO | unfav fav 9% 80% - 85%
E fav II-TTT NO | unfav unfav 27% | 55%-60%
/ IVA+ RXT stop-therapy
E fav II-TT N1 any any 8% 50% - 60% . \
[ »= 1" random 2" random
i G unfav | IO | NO | any any 20% | 50% - 60% . | IVADo + RXT / maintenance
VANR-oral CTX
H unfav | [-I-OT | NO any any 6% | 40%-50% IVADo + RXT
% + VNR-oral CTX
{'\R
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for over 3 decades, the same standard

ANk AN
i &8 RHABDOMYOSARCOMA (RMS) _
ims chemotherapy, i.e. IVA for 6 months
4En AER OH
YEAH B C Ifosfamide 3 g/sqm x 2 days,
wrwy <V oy, & T W |

Actinomycin-D 1.5 mg/sqm, day 1

I I 1 I I I I I I \ € J
vilviliv |lv I K I X K stop therapy
/‘1 A A ||A A \ / N\
\ 1 I 1 1 E’n radiotherapy
v v vV |V ” \ | 6-months maintenance therapy
I I I I I
A A A A viviw ! viv / ¥ | VNR+oral CYC
Do | Do | Do | Do AllANA|A]la \ \

The maintenance treatment question
after completing the conventional chemotherapy, give regular
and frequent low doses of drugs (metronomic” therapy), with

The anthracycline question
a view to obtaining an anti-angiogenic effect

Might RMS patients benefit from a greater doxorubicin |

dose intensity in the initial period of their treatment? |
Michela Casanova, wo.
Vinorelbine in Previously Treated Advanced Childhood msT.,m:’Tl
Sarcomas Houra Massinin,wo
F@mﬁiu, T!]e 'VA_D" Regi_men_A Pilot Study With_"PSf_amide’ Evidence of Activity in Rhadbomyosarcoma EZﬁ’:&EﬁE
it = incristine, Actinomycin D, and Doxorubicin in = e
. pusmew . Children with Metastatic Soft Tissue Sarcoma P e W i
ﬁ‘fﬁu A Pilot Study on behalf of the European pediatric Soft tissue sarcoma Study Group -
Vinorelbine and Low-Dose Cyclophosphamide in the ey
F A WA Y Treatment of Pediatric Sarcomas e 1 s, o
Pilot Study for the Upcoming European Rhabdomyosarcoma Protocol L ﬁm"r: mlff;;n‘

Massimo Provenzi, mo®
Ida Mazzarino, mo.
Modesto Carli, mo?
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RHABDOMYOSARCOMA (RMS)
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stop therapy
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The maintenance treatment question

The anthracycline question
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.55 RHABDOMYOSARCOMA (RMS)

Lancet Oncol 2018

am
pO @ |

Addition of dose-intensified doxorubicin to standard > ()

chemotherapy for rhabdomyosarcoma (EpSSG RMS 2005): \
242 patients a multicentre, open-label, randomised controlled, phase 3 trial

Gianni Bisogno, Merie Jenney, Christophe Bergéfon, Soledad Gallego Melcdh, Andrea Ferrari, Ocile Oberlin, Modesto G Michael Stevens

Anna Kelsey, Angela De Paoli Mark N Gazé, Helene Muartelll Christine Devalck, Johannes H Merks, Myriam Ben-Arugh. HedGlosli, Julia Chighalmy
Daniel Orbach, Veronigue Minard-Colin, Gian Luca Deé Salvo, for the Ewropean paediatric Soft tissue sarcoma Study Group
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RHABDOMYOSARCOMA (RMS)

Lancet Oncol 2019; 20: 1566-75

3 * ® Vinorelbine and continuous low-dose cyclophosphamide as stop therapy 186 PAtlents
""" maintenance chemotherapy in patients with high-risk
rhabdomyosarcoma (RMS 2005): a multicentre, open-label,
randomised, phase 3 trial

Gianni Bisegno, Gian Luca De Salvo, Christophe Bergeron, Saledad Gallego Melcdn, Johannes H Merks, Anna Kelsey, Helene Martelli,
Veronique Minard-Colin, Daniel Orbach, Heidi Glosli, Julia Chisholm, Michela Casanova, llaria Zanetti, Christine Devalck, Myriam Ben-Arush,
Peter Mudry, Sima Ferman, Meriel Jenney*, Andrea Ferrari*, for the European paediatric Soft tissue sarcoma Study Group

185 patients

100~ B
754 ! % |
a |
e’ = : : :
, § Jear OS this study demonstrated that adding maintenance
b P-value = 0.0613 i i i i -
i oer-prota®eNsis” 05 : 86.5% vs 73.7% treatment Wlt.h vmorel?me a.nd .Iow fjose or.al
. p=0.009 cyclophosphamide for patients with high-risk RMS in
. el ' | ] complete remission after standard treatment improves
HR 0-68 (05% C1 0-45-1.02), p=0-061 ! | feo ‘52 95%‘('032’? SG’PTU m97| . . . ' ; . . .
I e S e S A s g T survival and is safe and well tolerated
(numb;r;::!::ar:: 185 153 124 105 90 78 58 44 30 18 3 0 (“umb;::;:;::g 185 170 144 118 100 87 & 50 34 2 4
chemotherapy (1)  (7) (25) (42) (56) {6B) (&7) (101) (115) (127) (142) (145) chemotherapy (1) (8) (27) (46) (63) (6) (95) (111) [(127) (140) (157) (161)
Stoptreatment 186 139 113 100 - 84 67 51 7 28 7 4 0 Stoptreatment 186 162 134 107 83 70 54 39 29 7 4 0
(@ (10 (25 @7) (52) (67) (BN (95) (104) (115} (128) (132) © (1) @27 (42 (59 @5 (91 (106) (15) (127) (140) (144)
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RHABDOMYOSARCOMA (RMS)

Children’s Oncology Group |

IRS-III study
> ® Vinorelbine and continuous low-dose cyclophosphamide as A i
""" maintenance chemotherapy in patients with high-risk R | s> VAC+DOXO-CDDP
rhabdomyosarcoma (RMS 2005): a multicentre, open-label, \ MAG + DOXO-CDDP-ETO
randomised, phase 3 trial IRS-IV study
Gianni Bisogno, Gian Luca De Salvo, Christophe Bergeron, Soledad Gallego Melccn, Johannes HMerks, Anna Kelscy, Helene Martel / VAC
P iy S e, Mo Ao onat e Eropeanpenian S oo R ) > Vac+ha
VAC + VIE
first randomised study to demonstrate a survival benefit D9803 study

related to an experimental chemotherapy regimen in RMS —
over the past three decades ®<

1.0 g Treatment Censor Fail Total
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VOLUME 36 - NUMBER 27 - SERTEMBER 20. 2018 “ VAConly 136 8 222
_ 08+
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JouRNaL or CuNica, ONcotocy N ARSTO531 study
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s
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Dactinomycin, and Cyclophosphamide Does Not Improve ) AC
Outcome for Intermediate-Risk Rhabdomyosarcoma: Adjustod 2= 51
s logy Group o 2 4 s s .
Carola A.S. Arnd, Lisa Time Since Study Enrollment (years) VAC ‘;' \ (‘R_IRINO I E (‘_._'LN
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Fig 3. Event-free sunvival by trestment arm. VAC, vincristine, dactinomycin, and
cydlophosphamide; VI, vincristine and irinotecan.
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RHABDOMYOSARCOMA (RMS)

Comment I

> ® Vinorelbine and continuous low-dose cyclophosphamide as Maintenance chemotherapy in rhabdomyosarcoma: the new
""" maintenance chemotherapy in patients with high-risk standard of care
rhabdomyosarcoma (RMS 2005): a multicentre, open-label,
randomised, phase 3 trial
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> ® Vinorelbine and continuous low-dose cyclophosphamide as
""" maintenance chemotherapy in patients with high-risk
rhabdomyosarcoma (RMS 2005): a multicentre, open-label,
randomised, phase 3 trial
Gianni Bisogno, Gian Luca De Salva, Christophe Bergeron, Seledad Gallego Melcdn, Johannes H Merks, Anna Kelsey, Helene Martell;,

Veronique Minard-Colin, Daniel Orbach, Heidi Glosli, Julia Chisholm, Michela Casanova, llaria Zanetti, Christine Devalck, Myriam Ben-Arush,
Peter Mudry, Sima Ferman, Meriel Jenney*, Andrea Ferrari*, for the European paediatric Soft tissue sarcoma Study Group
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ONCOLOGY: BRIEF REPORT

VIVA (vinorelbine, ifosfamide, vincristine, actinomycin-D): A
new regimen in the armamentarium of systemic therapy for

RHABDOMYOSARCOMA (RMS)

to be clarified if this is the results of the effectiveness of the
drugs involved (and in particular vinorelbine)
or
it could be that simply prolonging chemotherapy cured a
group of children with the persistence of a limited amount
of residual disease at the end of standard treatment...
or
both..

high-risk rhabdomyosarcoma |

AndreaFerrari’® | StefanoChiaravalli* | MarcoZecca?® | Santina Recupero? |

SilviaPascale® | LucaBergamaschi® | MichelaCasanova®

I I I I I I I I
B v i v v W v W W v v W v v W v v W v v b v v b
Al [u||w Al |x||w Al |x||w Al |w||w Al |w||w Al ju||w Alflu||lw Alfllu|lw
r||R r||R E||R E||R E||R R||[R R||[R El|®
| | | | | | | |
| [ | | | | | |

E-Sessions via e-ESO.net | ©2021 The European School of Oncology



RHABDOMYOSARCOMA (RMS)

nE1
)0l I

to be clarified if this is the results of the effectiveness of the
drugs involved (and in particular vinorelbine)

> @ Vinorelbine and continuous low-dose cyclophosphamide as or
"}:a::;e"a"ce Chemot:i;pzyo'g pf‘t'e"trtf""ﬂlh'gh'mkl el it could be that simply prolonging chemotherapy cured a
rhabdomyosarcoma ( 5):a multicentre, open-label, group of children with the persistence of a limited amount

randomised, phase 3 trial : )
- _ , | of residual disease at the end of standard treatment...
Gianni Bisegno, Gian Luca De Salvo, Christophe Bergeron, Saledad Gallego Melcdn, Johannes H Merks, Anna Kelsey, Helene Martelli,

Veronique Minard-Colin, Daniel Orbach, Heidi Glosli, Julia Chisholm, Michela Casanova, llaria Zanetti, Christine Devalck, Myriam Ben-Arush, O r
Peter Mudry, Sima Ferman, Meriel Jenney*, Andrea Ferrari*, for the European paediatric Soft tissue sarcoma Study Group
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RHABDOMYOSARCOMA (RMS)

The outcome for patients with metastatic disease or relapsing tumor remains poor

100 - === Qverall Survival 100
Event Free Survival
80 - = 80
E
— 604 2 604 52 %
e c
= = %
(5} 37% 36%
40 — 40 [
34% 1] || ]
' 26% @
v = |
20 1 27% 24% S
T T T T T 1
0 1 2 3 4 5 6 7 .8 9 10 0 2 4 6 8 10 12
Time (years) No. at risk Time (years)
No. at risk 474 193 156 117 71 39 12
m— 788 581 350 237 191 165 141 118 96 77 64
78 482 45 JA & R € oz o= Fig 1. Kaplan-Meier curve of overall survival after last event for all 474

patients included in the study. Note that few deaths occurred = 3 years from
Fig 1. Overall survival and event-free survival of all 788 patients. the last event
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Prognostic Factors in Metastatic Rhabdomyosarcomas:
Results of a Pooled Analysis From United States and
European Cooperative Groups

Odile Oberlin, Annie Rey, Elizabeth Lyden, Gianni Bisogno, Michael C.G. Stevens, William H. Meyer,

Prognostic Factors After Relapse in Nonmetastatic
Rhabdomyosarcoma: A Nomogram to Better Define
Patients Who Can Be Salvaged With Further Therapy

Julia C. Chisholm, Julien Marandet, Annie Rey, Marcelo Scopinare, Jose Sanchez de Toledo,
Johannes H.M. Merks, Anne O°Meara, Michael C.G. Stevens, and Odile Oberlin
Modesto Carli, and James R. Anderson
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NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

> rare tumors

» most are tumor entities typically found in adults
» extremely heterogeneus tumors

» scarcely sensitive to chemotherapy

liposarcoma -

e RS

SR
s SEpErL Sio s R

et

£ ~isse o rhabdomyosarcoma

- a2
3 2 A
. e
_ W26 TR ey ¢ SRR &
B 2 s
LT SRS R S

age 0 10 20 30 40 50 60 70 years




NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

Different biology

Histotypes

Pick of incidence

Molecular finding

Synovial sarcoma

2°-3°decade

t(X;18)(p11;q11)
SYT-SSX1, SYT-S5X2, SYT-S5X4

Malignant peripheral nerve 3-4° decade loss or rearrangement of 10p, 11q, 17q
sheath tumor (MPNST) and 22q
Infantile fibrosarcoma 1° year t(12;15;)(p13;925) ETVG(TEL)-NTRK3

(as mesoblastic nephroma)

Adult-type fibrosarcoma

4°-5° decade

t(2,5) and t{7,22)

Epithelioid sarcoma

3° decade

SMARCB/INI1 lost expression in 85-93%
P13 K — AKT — MTOR signaling pathway

Liposarcoma

6°-7° decade

myxoid liposarcoma: t(12;16)(gq13;p11)
t(12;22)(q13;g12) FUS-CHOP

Leiomyosarcoma 6° decade -
Alveolar soft part sarcoma 3° decade t(X;17)(p11.2;g25)
TFE3-ASPL
Clear cell sarcoma 3-4% decade t(12;22)(g13;912)  £(9;22)(q22:q912)

ATF1-EWS

Angiosarcoma

4°-6° decade

Dermatofibrosarcoma
protuberans

3°-5° decade

t(17;22)  t(2;17)(p23;923)
ALK-CLTC  PDGFB-COL1A1

Extraskeletal myxoid
chondrosarcoma

5°-6° decade

t(9;22)(g22;q12) t(9;17)(q22;q11.2)
EWS-CHN

Extraskeletal mesenchymal

2°-3°% decade

complex cytogenetic alteration

chondrosarcoma 1(11;22) (g24:;912) (as Ewing family
tumors)

Desmoplastic small round cell |2°-3° decade t(11;22) (p13;912)

tumor EWS-WT1

Different clinical aspects

peritoneal seeding, metastases, poor outcomg

Extracranial extrarenal
rhabdoid tumor

infants and young
children

mutated hSNF5/INI 1 gene

poor prognosis

Different outcome

100 -,
“1_'&‘ | 89
80| ea | l
81
] 72
= 60
=
=
“ a0
20
— Overall Survival
Event-Frea Survival
0 2 4 [ 8 10 12 14
Time (years)
No. of patients at risk
a3 29 23 1 8 7 5
53 40 28 20 B 7 ] 5
Fig 1. Overall survival and eventfree survival of patients with localized
infantile fibrosarcoma. Vertical bars indicate standard deviation
1.00
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0.50
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0.00 8 .
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Years after diagnosis

Figure 1 Overall and progression-free (dotted line) survival




==l T Turning points in the 2005 2015
<y O bl management of pediatric NRSTS | |
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In the past, NRSTS = orphan diseases

Very few trials

»  Pratt, JCO1999 - only NRSTS randomised study in pediatric age
(most pts refused randomization, i.e. 51/81)

»  Pappo, JCO 2005 - phase 2 trial with IFO-DOXO-VCR in advance
disease -39 cases

The two largest reported series of pediatric NRSTS were
single-institution experiences

» St Jude — Spunt, JCO 1999 — 121 cases

»  INT Milan - Ferrari, JCO 2005 — 182 cases

NRSTS were often treated, in Europe at least, with RMS
protocols

The different NRSTS entities were often treated all
together, including in the same approach (and in the same
analysis) very different entities as adult-type STS and
extraosseous Ewing or DSRCT; or truly malignant tumors
and soft tissue tumors with intermediate malignancies

Pediatric cooperative groups started to develop
clinical trials specifically tailored to NRSTS, i.e.
COG ARST0332 study (conducted from 2007 to
2012), EpSSG NRSTS 2005 study (2005-2016).

These multimodal risk-adapted studies were very
similar in terms of their rationale, patient
stratification and treatment programs

The two publications represent the benchmark
for this tumor group, and defines the risk-
adapted standard of care

» _.Spunt, Lancet Oncol 2020 — 529 cases

> Ferrari, Lancet Child Adolesc Health 2021 — 569
cases

ARST1321 study.

first study with a target therapy
in front-line in NRSTS

first study with adults
(cooperation embracing nearly
the whole age spectrum are
feasible... maybe)

»  Weiss Lancet Oncol 2020
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Soft Tissue Sarcomas

NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

® Synovial sarcoma
* “Adult-type” STS

" Other histotypes
“first objective of the study isit@ make

uniform the treatmentwfNRSTS
patients iIn\Eugope’

PaediatricSoftTissueSarcoma

prospectivehon-randomized historically-
controlled triafs

guidelines

Other histotypes
I, Infantile fibrosarocoma
2. Desmoplastic small round cell tumour
3. Undifferentiated sarcoma of the liver
4. Malignant ectomesencymoma
5. Mesenchymal chondrosarocma
6. Epithelioid hemangioendothelioma
7. Myofibroblastic lesions and aggressive fibromatosis
8. Extracranial rhabdoid tumour

Second-line therapies

E-Sessions via e-ESO.net | ©2021 The European School of Oncology
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NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

\d

AR 4 B\ A
138 pts - 3-year EFS 81.9%, 05 97.2% - response rate to [FO-DOXO:
55.2%

50 pts-3-year EFS 84%, OS 94% - responserate to VA: 70%

43 pts- 3-year EFS 32.3%, QS 38.4% - poor outcome regardless of
response to chemo

EpSSG + COG: 60 low-risk cases (surgery alone) - 3-year EFS 90%, OS
100%

173 pts (35% wait-and-see strategy ) - 5-year PFS 36.5% - 172/173
alive - response tochemo 35% CR/PR (57% to VBL-MTX), 45% SD

22 pts— for the 20 cases with localised disease, 5-year EFS 94.7%, OS
100% - response to chemotherapy in unresected/M1 cases = 0%

Genomicindexin 61 cases —5-year EFS for G1 93.8% vs G2 64.9%

EpSSG + COG: 63 cases - 5-year EFS 60.7%, OS5 63.6% - response to
chemotherapy: 50%

51 pts- 5-year EFS 52.9%, OS 62.1% - response rate to IFO-DOXO: 46%

60 pts— 5-year EFS 82.9%, 0S 98.1% - response to chemotherapy:
55% (80% to VBL-MTX)

49 pts - 2-year EFS 27.3%, 3-year OS 35.2% - responseto
chemotherapy: 28%

46 pts— most had small <5 cm and IRS [ tumors - 5-EFS 92.6%, 0S
100%

PaediatricSoftTissueSarcoma
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EB EpSSG NRSTS 2005 protocol enrolled patients= 1321
ocalise
C Localised NRSTS
30 cases excluded due to review
different from NRSTS
evaluable patients = 1291
671 cases excluded due to histological
subtype included in “other categories”
Infantile fibrosarcoma 85
DSRCT 12 :
Paediatric non-rhabdomyosarcoma soft tissue sarcomas: Undifferentiated sarcoma 36 synovial sareoma and
. . . Undifferentiated sarcoma liver 40 “adult-type” NRSTS= 620
the prospective NRSTS 2005 study by the European Pediatric Makignant ecaptiage Rhiymoma ; - I E——
. cases excluded for missing data
Soft Tissue Sarcoma Study Group (EpSSG) Chondrosaoma 10 g
Epithelioid Hemangioendothelioma 13 -
Andrea Ferrari, Max M van Noesel, Bernadette Brennan, llaria Zanetti, Nadege Corradini, Michela Casanova, Pablo Berlanga, Johannes HM Merks, Myofibroblastic lesions 293 44 cases excluded because treated in a
Rita Alaggio, Stefan Schifflers, Gema Ramirez-Villar, Chiara Giraudo, Gabriela Guillen Burrieza, Akmal Safwat, Gianni Bisogno, Gian Luca DeSalva, T 73 group different from the assigned
Danief Orbach Desmoid-typefibromatesis 201
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L Child Adolesc Health i .
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NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

Surgery alone group

Synovial sarcoma IRS group |, tumour size <5 cm

IRS group |, tumour size <5 cm, any tumour grade

Initial resection only, no adjuvant treatment
Adult-type non-rhabdomyosarcoma

. IRS group |, tumour size =5 cm, tumour grade 1
soft tissue sarcomas

IRS group II, any size tumour, tumour grade 1

Adjuvant radiotherapy group

Paediatric non-rhabdomyosarcoma soft tissue sarcomas: IRS graup . tumour size =5 m, tumour grade 3. | Radiotherapy 50.4 Gy
the prospective NRSTS 2005 study by the European Pediatric Adult-type non-rhabdomyosarcoma

. fi ti IRS group |I, tumour size =5 cm, tumour grade 2-3
Soft Tissue Sarcoma Study Group (EpSSG) =R Radiotherapy 54.0 Gy

IRS growp II, tumaur size =5 cm, tumour grade 2

Andrea Ferrari, Max M van Noesel, Bernadette Brennan, llaria Zanetti, Nadege Corradini, Michela Casanova, Pablo Berlanga, Johannes HM Merks,
Rita Alaggio, Stefan Schifflers, Gema L Ramirez-Villar, Chiara Giraudo, Gabriela Guillen Burrieza, Akmal Safwat, Gianni Bisogno, Gian Luca DeSalvo,
Daniel Orbach Adjuvant chemotherapy group (with orwithout radiotherapy)

Lancet Child Adolesc Health 2021 IRS group |, tumour size =5 cm | I+D ‘ I+D ‘ +D | 1+D ‘

Published Online

June 29, 2021 IRS group II, tumour size =5 cm | +D I+D ‘ 1+D ‘ Radiotherapy 50-4 Gy
https://doi.org/10.1016/ Synovial sarcoma
$2352-4642(21)00159-0 IRS group II, tumour size =5 cm
Axial site or resected N1 ‘ 1+D ‘ 1+D ‘ I+D | 1+D
Radiotherapy
0G
Adult-type non-rhabdomyosarcoma IRS group I-11, tumour size >5 cm, tumour 240Gy
soft tissue sarcomas grade 3 or resected N1

Neoadjuvant chemotherapy group (with orwithout radiotherapy)

Synovial sarcoma IRS group Il {unresected disease) or unresected N1 @El IIl

| I+D ‘ |+D‘ |+D‘

Radiotherapy

Adult- -rhabd,
ult-type non-rhabdomyosarcoma 50-4-59.4 Gy

soft tissue sarcomas




Together with the COG ARST0332 trial,
the EpSSG NRSTS 2005 study represents
a benchmark for this tumor group, and
defines the risk-adapted standard of
care.

Patients Events S-year event-free pvalue Deaths 5-year overall p value
survival (95% CI) survival (95% Cl)
All patients 569 157 737% (697-77-2) 102 83-8% (80-3-867)
Treatment category <0-0001 <0-0001
Surgery alone 250 26 91-4% (87-0-94-4) 7 98-1% (95-0-99-3)
Adjuvant radiotherapy 17 4 75-5% (46-9-90-1) 3 882% (60-6-96-9)
Adjuvant chemotherapy 93 35 65-6% (54-8-74-5) 25 75-8% (65-3-83.5)
Neoadjuvant chemotherapy 209 92 56-4% (49:3-63-0) 67 704% (63-3-76-4)
Age at diagnosis, years 00122 031
<1 19 1 94-7% (68-1-99-2) 1 947% (681-99-2)
1-9 174 44 76-6% (69:3-82.3) 29 84.2% (77-5-89-1)
10-17 343 96 73-0% (67-8-77°5) 63 83-2% (78-6-86-9)
=18 33 16 54-3% (353-70-0) 9 817% (60:9-921)
Sex - 037 - 0-67
Female 253 64 74:3% (68-2-794) 46 81.8% (76-1-86-2)
Male 316 93 73:2% (67-8-77-9) 56 85-4% (80-8-89-0)
Histological subtype <0-0001 <0:0001
Malignant peripheral nerve sheath 74 1 42-8% (311-53-9) 31 58-0% (45-4-68-6)
tumour
Neurofibromatosis type 1 36 23 311% (163-47-2) 19 42-0% (24:9-58-2)
Non-neurofibromatosis type 1 38 18 52-6% (35-8-67-0) 12 72:3% (54-7-84-1)
Other adult-type NRSTS 289 63 79-6% (74.3-83-9) 41 863% (81.5-89.9)
Synovial sarcoma 206 53 76-5% (69-9-81-8) 30 89-4% (83-8-93-1)
Primary tumour site . 00014 - <0-0001
Head or neck 95 35 64-2% (53:5-731) 23 76-9% (66.5-84-5)
Extremities 328 74 79:8% (74-9-83-9) 41 89-8% (85:8-92.8)
Trunk (thoracic and abdominal wall) 100 29 712% (611-79-2) 21 79-8% (70-0-86-6)
Intra-abdominal 46 19 56-0% (39-3-69-3) 17 64-9% (48-6-77-2)
FNCLCC tumour grade* - <0-0001 B <0-0001
1 148 15 88-9% (82:3-931) 3 97-8% (93-4-99-3)
2 115 29 78-6% (697-851) 16 89-3% (81-5-94-0)
3 165 71 58-5% (50-3-657) 58 66-0% (57-9-73-0)
Primary tumour sizet, cm - <0.0001 -
=5 301 53 84-3% (79:5-88-0) 25 94-0% (90-4-96-3) <0-0001
>5 258 101 61.7% (553-67-5) 75 72:3% (66:0-77°5)
Locoregional lymph node involvement - 0042 B 0-022
NO 551 149 74:-4% (70-4-77-9) 96 84.5% (81-0-87-4)
N1 18 8 52.5% (26-5-73-2) 6 62:0% (33-5-811)
Intergroup Rhabdomyosarcoma Study <0-0001 <0-:0001
group
I 252 28 90-6% (86:1-93.7) 15 945% (90-6-96-9)
1 108 37 67-6% (57-6-75-8) 20 847% (75-8-90°5)
il 209 92 56-4% (49:3-63-0) 67 70:4% (63-3-76-4)

FNCLCC=Fédération Nationale des Centres de Lutte Contre le Cancer. NRSTS=non-rhabdomygosarcoma soft tissue sarcomas. *141 patients with grading missing were
excluded. tTen patients with missing tumour size were excluded.

Table 2: Univariable analyses
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A
100
7571
=
T 504
z
S
A
25+
— Event-free survival
— Overall survival
o T T T T 1
3 6 9 12 15
Number at risk
Event-free survival 569 391 246 117 30 2
Overall survival 569 454 278 131 3 2
B
100
757
g
=
=
£
Z 501
£
2
5
&
= Surgery alone group
254 = Adjuvant radiotherapy group
= Adjuvant chemotherapy group
—— Neoadjuvant chemotherapy group
+ Censored patients
Log-rank p=0-0001
0 T T T T 1
0 3 6 g9 12 15
Number at risk Time from diagnosis (years)
Surgery alone group 250 203 120 58 14 1
Adjuvant radiotherapy 17 14 8 3 1 0
group
Adjuvant chemotherapy 93 61 41 18 5 0
group
Neoadjuvant chemotherapy 209 113 77 38 10 1
group

Figure 3: Event-free survival and overall survival for the whole cohort (A) and event-free survival by
treatment group (B)
Shaded areas show the 95% (.
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Together with the COG ARST0332 trial, The study demonstrated that adjuvant chemotherapy £
the EpSSG NRSTS 2005 study represents and radiotherapy can be safely omitted in the low-risk 5
a benchmark for this tumor group, and NRSTS
defines the risk-adapted standard of T
care. The chances of investigating the .role of adjuvant Tt e
chemotherapy in preventing distant recurrences in LT 3 5 5 0 5
patients with high-risk, initially-resected NRSTS were v oo 265 po e - H :
hindered by the limited sample size. @ Our study B
nonetheless confirmed that, despite the globally good
prognosis for grossly-resected NRSTS, patients with N
high-grade and large tumors are at high risk of e
metastatic spread. £ N
For unresected cases, our study achieved better results : — Surgeydone group
than "in historical series, possibly due to a more N Eaﬂiﬂmﬁm:"tﬂ:pﬁgipp
standardized approach. Neo-adjuvant ifosfamide- " Lok 0001
doxorubicin chemotherapy improved the resectability _GD 3 ﬁmeéfmmdiagmimj 2 15
rate compared with previous studies. Adfng?Tth;,,E = an 29 s 1 :
AdjwantchemocheE\:pE 93 61 41 18 5 0
Neoadjuvant chemoth;;,j; 209 113 77 38 10 1

Figure 3: Event-free survival and overall survival for the whole cohort (A) and event-free survival by
treatment group (B)
Shaded areas show the 95% (.
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improve the outcome for intermediate/high risk cases
better use of standard therapy
study all the NRSTSs together, or by single histotype?
AYA patients
challenges

pool resources and’increase international collaborative research...
...especially with the adult sarcoma community

develop biological studies (identify new biomarkers to improve risk stratification, identification
of new targets for novel therapies)

access to new drugs

how to use target therapy
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E:> improve the outcome for intermediate/high risk cases

I::> better use of standard therapy

—>

how to betteruse standard therapy?

challenges patient selection based on

1. proghosticvariables
in order to identify patients who are at high risk of metastatic failure and consequently in

much need of systemictreatment
2. histology

in order to identify those whose histological characteristics make them more likely to
respond to chemotherapy

3. tumor biology D
|
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Access to new drugs for children and adolescents with NRSTS
The impact of targeted agents on the pediatric population has not paralleled the progress seen in
adult patients.
Major barriers are the small numbers of pediatric patients with NRSTS — even in large international
projects - and the law regulations that offer only limited opportunities for the development of new
drugs in children and orphan diseases.
Multi-level action is warranted (implement tumor-sample collection and biological studies, better
cooperation with adult experts, new partnerships with pharmaceutical companies and regulatory
challenges authorities...)

pool resources and’increase international collaborative research...
...especially with the adult sarcoma community

develop biological studies (identify new biomarkers to improve risk stratification, identification
of new targets for novel therapies)

E:> access to new drugs

how to use target therapy
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Current Perspective

Spotlight on the treatment of infantile fibrosarcoma in the Lg*
era of neurotrophic tropomyosin receptor kinase -
inhibitors: International consensus and remaining
controversies
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access to new drugs

how to use target therapy
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Inflammatory myofibroblastic tumor:
molecular landscape, targeted therapeutics,
and remaining challenges

Priya Mahajan?, Michela Casanova® Andrea Ferrari®
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PERSPECTIVE
Rationale for the use of tyrosine kinase inhibitors
in the treatment of paediatric desmoid-type fibromatosis
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Short and clear take-home message
Thank You

for Your Attention

* cooperative multi-institutional clinical trials

* need for “dedicated” experts
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