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Pediatric Bone Sarcoma – Highlights

EWING SARCOMA
TEMIRI + VDC + IE in prima linea Meyers et al (USA)
Lurbinectedin Subbiah et al (intern)
Ewing pediatric vs adult  Schwarts et al (USA)

OSTEOSARCOMA
Regobone Duffaud et al (Fra)
Lenvatinib in combinazione Gaspar et al (inter.)
Apatinib Xie et al (China)
Pazopanib + topotecan Agulnik et al (USA)
PAZIT Kiehoua et al (USA)
Drug repurposing Bouche et al (Belgium)
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Ewing Sarcoma Presentato anche CTOS2018
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-Conferma efficacia 
della combinazione 
temozolamide e 
irinotecan
-utilizzo in prima linea
irinotecan orale 5 +5 gg 
+ tmz primi 5 gg
-risultati notevoli: OS 
metastatici a 3 aa 70%

Localizzato: 4 cicli VDC e 3 di IE seguiti da 6 cicli IT
Metastatico: 10 cicli di IT intercalati ai 4 VDC e 3 IE
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front-line

Very high risk Ewing sarcoma
ISG/AIEOP EW2 v.1.02 Study

TEMIRI:

TMZ 100mg/sqm/dx5+IRINO 50mg/sqm/dx5
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Celecoxib 400mgx2/d
250mg/sqmx2/d in pt <14yrs

+
oral CTX 50mg/d

35mg/sqm in pts pz<14yrs

for 6 months

Maintenance phase



euroewing





#11519<br />Efficacy and safety of lurbinectedin (PM1183) in Ewing Sarcoma: Final results from a phase 2 Study Vivek Subbiah et al<br />



#11519<br />Efficacy and safety of lurbinectedin (PM1183) in Ewing Sarcoma: Final results from a phase 2 Study Vivek Subbiah et al<br />



Background: Lurbinectedin (PM1183, Zepsyre®)



Results: Baseline Characteristics



Response and Disease Control



Response and Disease Control



Swimmer Plot of Outcome in Ewing’s Sarcoma Patients

Median PFS 2.7 mo (1.4-4.2)

4mo PFS 42.9% (24-61 CI%)

6mo PFS 21.4% (5-37 CI%)



Safety<br />



Ewings Sarcoma: What is the Correct Target?

PEWbi-shRNA™ EWS/FLI1 Type 1 
LPX
TK216
Lurbinectedin

IGF-1R + BRD4i1, niraparib + IRI2, PARPi+ NPTransferase3, LSD14,5

1Mancarella C et al, Cli Can Res 2018
2Chugh R et al, CTOS 2017
3Iniguez AB et al, Cancer Cell 2018 
4Bennani-Baiti IM. Hum Pathol. 2012
5clinicaltrials.gov/ct2/show/NCT03514407

LSD1=lysine-specific demethylase

Cortesia E Palmerini



» Fase 1
» Dose corretta NIR 100 mg qd 1-7 gg e IRN 20 

mg/mq 2-6 gg cicli ogni 28 gg
» Su 10 pz 1 RP e 4 SD; mPFS 4.9 mesi
» Aggiunta TMZ?



» SLFN11 biomarker di sensibilità a PARPi
» Transfezione, xenografts
» Testati TAL talazoparib PARPi + IRN + TMZ
» cell esprimenti SLFN11 
sensibili a TAL 90%



Cortesia E Palmerini



Baruchel S et al, 2E J of Cance 2012
Grignani G et al, ASCO 2016
Hernando-Cubero J et al, Onc Lett 2016

Conclusion: Trabectedin in EW  • Trabectedin COG:0 PR/16 EWS

• Tabectedin + Olaparib ph I
0 PR/4 EWS

• Trabectedin case report

ONCOLOGY LETTERS  12:  2936-2941,  20162938

confinement to bed due to her lower back pain. In September 
2013, the patient was admitted to hospital, contracted 
hospital-acquired pneumonia and succumbed to the disease. 
Imaging tests performed during this admission revealed no 
signs of tumor progression. Therefore, the patient had stable 
disease, both clinically and radiographically, for 18 months 
from the commencement of treatment with trabectedin.

Discussion

Ewing's sarcoma belongs to a diverse group of small-round-cell 
tumors characterized by the same chromosomal translocation, 

t(11;22) (1). ESFT most commonly affects children, adolescents 
and young adults (1). There are no treatment guidelines for 
older patients with Ewing's sarcoma. Based in our own experi-
ence with older patients, it may be very difficult to maintain 
the full dosages of the drugs that the most aggressive chemo-
therapy regimens recommend in this population, as elderly 
patients may be at higher risk of toxicity than the young ones 
due to factors unrelated to treatment.

Following a poor response to the traditional first-line 
treatment regimen of alternating VAC/IE, the present patient 
was administered combination therapy with gemcitabine and 
dacarbazine every 2 weeks. Studies in paediatric populations 

  B

  A

Figure 3. (A and B) Sequential thorax computed tomography scans from March 2012 to August 2013 revealing prolonged disease stabilization in the (A) bilat-
eral lung metastases and (B) chest wall mass. 
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Figure 3. (A and B) Sequential thorax computed tomography scans from March 2012 to August 2013 revealing prolonged disease stabilization in the (A) bilat-
eral lung metastases and (B) chest wall mass. 

D� Incalci M et al, Mol Cancer 2010

Baseline 21 months

Cortesia E Palmerini



Conclusion:  Lurbinectedin in EW 

• Inactivates the Ewing Sarcoma Oncoprotein EWS-FLI1

• Promising for selected patients with EWS

• Monotherapy: 5/28 (18%) PR 

• Combo + irinotecan?

Harlow ML, Can Res 2018

Cortesia E Palmerini



A Phase 1/2 single-arm study evaluating the safety and 
efficacy of eribulin mesilate in combination with irinotecan in 
children with refractory or recurrent solid tumors

Study 213: Rationale 
Anti-microtubule agents have shown moderate single-agent activity against RMS in the 
clinic and the laboratory – this is significantly enhanced in combination with alkylating 
agents or camptothecins.
Substituting the anti-microtubule agent, eribulin, which has been found to be more 
potent in preclinical models than vincristine, as a combination partner with irinotecan will 
result in substantial efficacy against RMS, NRSTS and EWS. 
It should be possible to use a regimen of eribulin and irinotecan (ie, replace vincristine) 
considering that the primary toxicity profiles of each individual agent do not overlap, the 
synergy observed when irinotecan is combined with a microtubule inhibitor, and the 
activity observed for eribulin in the solid tumor panels (seen in preclinical testing) is 
comparable or superior to that observed previously for vincristine.

Cortesia C Favre



Pediatric versus adult patients with 
Ewing sarcoma

Eric B Schwartz, Lili Zhao, Brittany Siontis, Laurence H. Baker, Rama Rao, Elizabeth R. Lawlor, 
Scott Schuetze, Rashmi Chugh

» University of Michigan 

» From 2007-15 

» 78  patients: 26 ped, 56 adu

27 met, 55 loc



Pediatric versus adult patients with 

Ewing sarcoma



Pediatric versus adult patients with 

Ewing sarcoma

Kids:

» More chemo

» Less doxorubicin

» Bone > STS



Loc

+ 

Met



#11504

OsteoSarcoma



REGOBONE:  study design <br /> Regorafenib for Advanced/Metastatic Bone Sarcomas 



Osteosarcoma in REGOBONE: Study Design / Statistics



Slide 5



Slide 6

Presented By Florence Duffaud at 2018 ASCO Annual Meeting



Osteosarcoma in REGOBONE: <br />Baseline Patient characteristics (1)

Presented By Florence Duffaud at 2018 ASCO Annual Meeting



Osteosarcoma in REGOBONE: <br />Baseline Patient characteristics (2)



Osteosarcoma in REGOBONE: Results



Osteosarcoma in REGOBONE: Progression-Free Survival <br />  Primary end-point per blinded central review



Osteosarcoma in REGOBONE: Overall survival (OS)<br /> following cross-over in 83% of pts initially on placebo 



Osteosarcoma in REGOBONE: <br />Progression-Free Survival from randomisation (central review) and following cross over  (per investigator assessment)



Most frequent drug-related treatment-emergent  adverse events<br />in patients during double-blind treatment 



Osteosarcoma in REGOBONE: Conclusions (1)



Osteosarcoma in REGOBONE: Conclusions (2)



» regorafenib 160 mg/die x 21gg ogni 28 vs placebo 
(cross-over alla PD)

» mPFS 5.3 mesi vs 1.7
» mOS 26.7 mesi
» 69% tossicità grado 3-4
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Lenvatinib
» Chemical name:  4-[3-Chloro-4-(N’-cyclopropylureido)phenoxy]-7-

methoxyquinoline-6- carboxamide methanesulfonate

» An oral ATP-binding/competitive small-molecule tyrosine kinase inhibitor 
and prevents ligand induced receptor auto-phosphorylation

» Targets: VEGFR1-3, FGFR1-4, PDGFR, RET and c-KIT

NO

O Cl
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H3C

H2N
CH3SO3H.

O

Okamoto K et al, ACS Med. Chem. Lett, 2014

Cortesia C. Meazza



Study Design
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RP2D of LEN
14mg/m2

Phase 2: Single Agent Expansion cohort

Differentiated thyroid cancer
• 12 subjects

Osteosarcoma single agent
•15 - 30 subjects Simon�s Optimal 2-stage
•Primary endpoint - PFS at 4 mo

Osteosarcoma combination expansion 
cohort

• 18 subjects
• LEN + IFM + ETP
• Primary endpoint - PFS at 4 mo

RPD2 of LEN + ETO + IFO

Osteosarcoma dose finding combination
• 12-24 subjects
• LEN + IFM + ETP
• Starting Dose (Len dose 20% lower than 

RD from Ph1) 
• Primary endpoint - recommended phase 

2 dose 

Single-agent dose-finding cohort:
all solid tumor  

<18 yr
•12 to 24 subjects
Dose level Lenvatinib
–1 9 mg/m2

1 (starting)     11 mg/m2

2 14 mg/m2

3 17 mg/m2

2 to <6 yr
• Run-in period for 3 weeks 

at 5 mg/m2 lenvatinib (LEN)

Assess 
DLT

CRM= Continuous Reassessment Method
DLT= dose-limiting toxicity 
RPD2= recommended phase 2 dose 
ETO=etoposide 100 mg/mq iv x 3 d; 
IFO= ifosfamide 3 g/mq iv x 3 d, 
LEN=lenvatinib

After 6 
patients

Completed Ongoing Not started







Results of randomized, Placebo (PL) - controlled Phase II study evaluating efficacy and safety of Regorafenib (REG) in patients (pts) with metastatic Osteosarcoma (metOS), on 
behalf of the French Sarcoma Group (FSG) and Unicancer <br />

#11504



#11520<br />Apatinib for advanced osteogenic sarcoma after failure of standard multimodal therapy: An open label phase 2 clinical trial

> 16 years



About Apatinib



Outcome Measures



Procedures



Outcomes 



PFS



OS



Adverse Event That Occurred in At Least One Patient



Apatinib adverse event

Grade 3-4 adverse events (%):

● Pneumothorax 6 (16.2) 

● Wound dehiscence  4 (10.8)

● Proteinuria 3 (8.1)

● Diarrhea 3 (8.1)



#11520 Apatinib (TKI) for OGS



Pazopanib and oral topotecan
Mark Agulnik, Nisha Anjali Mohindra, Mohammed M. Milhem, Steven Attia, Steven Ian Robinson, 
Alfred Rademaker, Susan E. Abbinanti, Rasima Cehic, Catherine Humphreys, Bethany Prudner, Scott 
H. Okuno, Brian Andrew Van Tine

»3 cohorts STS non-Lipo,  osteosarcoma, liposarcoma
»≥ 18 years

»pazopanib 800mg oral daily
»topotecan 8mg orally day 1, 8, 15 on a 28-day cycle



Pazopanib and oral topotecan



Pazopanib and oral topotecan

median PFS of 4.4 (2.7-8.3)  



Pazopanib and oral topotecan



Pazopanib and oral topotecan

Grade 3-4 adverse events (%):

neutropenia (42)

thrombocytopenia (29)

hypertension (16) 

anemia (12)



Pazopanib and oral topotecan

Conclusions

STS: same as pazopanib monotherapy, more toxic

Osteosarcoma: extremely promising and cohort 2 will be 
expanded. 

Liposarcoma: ineffective



Pazopanib ctos 2018

» Japan, preclinico
» Combinazione PZB con crizotinib notevole 

effetto antiproliferativo
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Conclusions

What PFS is an appropriate endpoint for 

ostesarcoma trial?

• 50% 6moPFS OS (Grignani G, Lancet Oncol 2015)
• 40% 6mo PFS STS (van Glabbeckè, Eur J Cnacer 2002) 

Cortesia E Palmerini



Response to TKI in osteosarcoma

Regorafenib
+ BSC

Lenvatinib/LE
N+IFO+ETO

Apatinib Pazopanib + 
Topotecan

Sorafenib Sorafenib + 
Everolimus

11504
ASCO 2018 Oral

11527 
ASCO 2018

11520 
ASCO 2018 Oral

162173
ASCO 2018 Oral

Ann. Oncology
2012

Lancet Oncology
2015

26 27/17 37 21 Pt 35 38

8%RR 8%/13% RR 43%RR 5% RR 14%RR 10%RR

16 w mPFS 3.4/13.1 mo mPFS 4.5 mo mPFS 4.4 mo mPFS 4 mo mPFS 5 mo mPFS

35% PFS at 24w 33%/59 at 4 mo 37% PFS 6 mo 59% PFS at 12 
w

46% PFS at 4 
mo

45% PFS at
6mo

OS 50% at 12mo OS 28% at 12mo mOS 11 mo OS 25% at
12mo

OS 40% at 12 
mo







Drug repurposing in osteosarcoma 

Gauthier Bouche, Pan Pantziarka; The Anticancer Fund, Strombeek-Bever, Belgium

» An alternative development pathway that seeks to 

reuse existing drugs as the source of new treatment 

options

» Pubmed search: 

list of 240 approved non-cancer drugs AND osteosarcoma



Drug repurposing in osteosarcoma 



Drug repurposing in osteosarcoma 

immunomodulator



FANS in OS ctos 2018

» USA, preclinico
» Ketorolac e indometacina inducono apoptosi 

in cell OS nel topo



Conclusions
Drug repurposing: COFFE + ASPIRIN 

miglior risposta dopo una sbronza…

..e anche 
per l’osteosarcoma?



…grazie
Luca Coccoli
UO Oncoematologia Pediatrica 
AOUP Pisa Dir. G Casazza
CROP Toscana Dir. C. Favre
lucacoccoli@ao-pisa.toscana.it

..e..

mailto:lucacoccoli@ao-pisa.toscana.it


..arrivederci a Pisa e..



PROGRAMME

MAIN TOPICS

New Technologies in Orthopaedic Oncology

New drugs in Sarcoma Therapy: new agents, target therapies, immunotherapy

New drugs in Tumor Like disease

New strategies in Radiationtherapy
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