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SOFT TISSUE TUMORS
IN CHILDHOOD… in 30 minutes?



rhabdomyosarcoma

age 0              10             20             30             40             50              60       70  years

leukemia

CNS tumors

solid tumors extra-CNS

synovial sarcoma

fibrosarcoma

MPNST

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

RMS
NRSTS

liposarcoma

leiomyosarcoma ➢ rare tumors

➢ most are tumor entities typically 
found in adults

➢ extremely heterogeneus tumors

➢ scarcely sensitive to 
chemotherapy

NON-RHABDOMYOSARCOMA 
SOFT TISSUE SARCOMA (NRSTS)

➢ 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 

RHABDOMYOSARCOMA (RMS)
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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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RHABDOMYOSARCOMA (RMS)
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Improvement in survival achieved in the past decades has been related to a
treatment strategy based on the following aspects:

1) Centralization of care in specialized centers and wide collaboration on a
national and international level

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

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
jeopardizing the results for patients with more favorable disease

2) A multidisciplinary treatment approach, including surgery, radiotherapy
and particularly multi-agent chemotherapy



RHABDOMYOSARCOMA (RMS)
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related to the TUMOR
• histology /fusion status
• tumor size
• tumor site
• stage

related to 
the PATIENT
• age
• (host biology?)

related to the TREATMENT 
• modalities used
• response to therapy
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RHABDOMYOSARCOMA (RMS)
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RHABDOMYOSARCOMA (RMS)

The anthracycline question 
Might RMS patients benefit from a greater doxorubicin 
dose intensity in the initial period of their treatment?

The maintenance treatment question 
after completing the conventional chemotherapy, give regular 
and frequent low doses of drugs (metronomic” therapy), with 
a view to obtaining an anti-angiogenic effect
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RHABDOMYOSARCOMA (RMS)

The anthracycline question 

The maintenance treatment question 

IVA

IVADo

stop therapy
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RHABDOMYOSARCOMA (RMS)

The maintenance treatment question 

IVA

IVADo

stop therapy

Doxorubin does not add any significant “anti RMS 
activity” to a standard multidrug regimen

242 patients

242 patients
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RHABDOMYOSARCOMA (RMS)

The anthracycline question 

IVA

IVADo

stop therapy 186 patients

185 patients

P-value = 0.0613
“per-protocol analysis” p=0.05

5-year OS 
86.5% vs 73.7%

p=0.009

this study demonstrated that adding maintenance
treatment with vinorelbine and low-dose oral
cyclophosphamide for patients with high-risk RMS in
complete remission after standard treatment improves
survival and is safe and well tolerated
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RHABDOMYOSARCOMA (RMS)

first randomised study to demonstrate a survival benefit
related to an experimental chemotherapy regimen in RMS
over the past three decades
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RHABDOMYOSARCOMA (RMS)

first randomised study to demonstrate a survival benefit
related to an experimental chemotherapy regimen in RMS
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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..
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The outcome for patients with metastatic disease or relapsing tumor remains poor
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“dose-compression”, i.e. full-dose chemotherapy administered
with a shorter interval between doses, e.g. 1-2 weeks instead of
the usual 3 weeks, thereby increasing the “dose density”

RHABDOMYOSARCOMA (RMS)
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mTOR inhibitors

RHABDOMYOSARCOMA (RMS)

temozolamide anti-VEGF
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Biological insights

• Diagnosis (→ diagnostic biomarkers)

• Identify high and low risk patients (→ prognostic
biomarkers)

• Identify targets and clinically relevant novel 
agents and rational combinations for pre-clinical 
and clinical testing



rhabdomyosarcoma

age 0              10             20             30             40             50              60       70  years

synovial sarcoma

fibrosarcoma

MPNST

liposarcoma

leiomyosarcoma

➢ rare tumors

➢ most are tumor entities typically found in adults

➢ extremely heterogeneus tumors

➢ scarcely sensitive to chemotherapy

NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)



NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

Different histology Different biology Different clinical aspects Different outcome



2005

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

Turning points in the 
management of pediatric NRSTS

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

2015
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NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)
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NRSTS 2005 whole series
The ultimate analysis
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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.
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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.

➢ The study demonstrated that adjuvant chemotherapy
and radiotherapy can be safely omitted in the low-risk
NRSTS

➢ The chances of investigating the role of adjuvant
chemotherapy in preventing distant recurrences in
patients with high-risk, initially-resected NRSTS were
hindered by the limited sample size. Our study
nonetheless confirmed that, despite the globally good
prognosis for grossly-resected NRSTS, patients with
high-grade and large tumors are at high risk of
metastatic spread.

➢ For unresected cases, our study achieved better results
than in historical series, possibly due to a more
standardized approach. Neo-adjuvant ifosfamide-
doxorubicin chemotherapy improved the resectability
rate compared with previous studies.



NON-RHABDOMYOSARCOMA SOFT TISSUE SARCOMA (NRSTS)

challenges

improve the outcome for intermediate/high risk cases

better use of standard therapy

study all the NRSTSs together,  or by single histotype?

AYA patients

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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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
authorities…)
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Thank You 

for Your Attention

Short and clear take-home message

• cooperative multi-institutional clinical trials

• need for “dedicated” experts


	Slide 1 
	SOFT TISSUE TUMORS  IN CHILDHOOD
	Slide 3 
	Slide 4 
	Slide 5 
	RHABDOMYOSARCOMA (RMS) 
	RHABDOMYOSARCOMA (RMS) 
	RHABDOMYOSARCOMA (RMS) 
	RHABDOMYOSARCOMA (RMS) 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 
	Slide 30 
	Slide 31 
	Slide 32 
	Slide 33 
	Slide 34 
	Slide 35 
	Slide 36 
	Slide 37 

