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Background and objectives  

The European Medicines Agency (EMA) and the European Organisation of Research and Treatment of 

Cancer (EORTC) organised a workshop on soft tissue and bone sarcoma on 12th January 2024 specifically 

addressing the question on how to develop new treatments in ultra-rare sarcomas, as a model for ultra-

rare tumours. This workshop brought together academia, learned societies, patients, non-profit 

organisations, and medicines regulators to explore clinical and scientific aspects related to the 

development of medicines for ultra-rare cancers focusing on methodological aspects of clinical studies, 

repurposing medicines, and the use of real-world data.  

This second workshop is organised to discuss more in depth certain aspects as a follow-up discussion. 

Specifically, the workshop will cover topics such as how to support an ecosystem for ultra-rare cancers 

and discuss lessons learned on specific examples.    

 
EMA And EORTC Soft Tissue And Bone Sarcoma Workshop 

Follow-up workshop: How to develop 
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COIs last 2 years
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The aim

Improve response assessment in rare tumors in which

RECIST 1.1 criteria do not mirror clinical treatment effect

and RCT are unfeasible



baseline +4 weeks baseline +3 weeks

GIST patient «zero» treated with imatinib EHE patient treated with off-label sirolimus

Is this drug active?

"It is the obvious that is so difficult to prove." George Bernard Shaw



Sirolimus in EHE
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BACKGROUND: The object ive of this study was to report  on a ret rospect ive series of pat ients w ith epithelioid hemangioendothelioma 

(EHE) who received t reatment  w ith sirolimus w ithin the Italian Rare Cancer Network. METHODS: From January 20 0 5, 38 adult  pat ients 

w ith advanced EHE received cont inuous-dosing sirolimus, 5 mg daily, unt il they developed either toxicity or disease progression. Disease 

progression in the 6 months before the start  of t reatment  was required. Each pathologic diagnosis was reviewed. The daily dose of 

sirolimus was adjusted based on plasma levels. Response was ret rospect ively assessed by local invest igators using Response Evaluat ion 

Crit eria in Solid Tumors, version 1.1 (RECIST). Survival was est imated using the Kaplan-Meier method. RESULTS: All 38 pat ients (W W  

Domain Containing Transcript ion Regulator 1 [ W W TR1] -posit ive, n = 37; t ranscript ion factor E3 [ TFE3] -posit ive, n = 1) had disease pro-

gression before start ing sirolimus (at  baseline, 13 of 38 pat ients had the presence of serosal effusions and systemic symptoms). Thirty-

seven pat ients were evaluable for response (there was 1 early interrupt ion). The best  RECIST responses were a part ial response in 4  

pat ients (10 .8%), stable disease in 28 pat ients (75.7%), and disease progression in 5 pat ients (13.5%). At  a 41.5-month median follow-up 

( interquart ile range [ IQR] , 23.9-56.8 months), the median PFS was 13 months (95% CI, 3.7 months to not  est imated [ NE] ), and the me-

dian OS was 18.8 months (95% CI, 10 .6 months to NE). In pat ients who had serosal effusions at  baseline, the median PFS was 4.8 months 

(IQR, 3.5-11.7 months), and the median OS was 10 .6 months (IQR, 5.1-13.0  months), compared w ith 47.8 months (IQR, 11.4 months to NE) 

and 47.8 months (IQR, 15.7 months to NE), respect ively, in pat ients w ithout  serosal effusions. Overall, sirolimus was fairly well tolerated, 

w ith 10  pat ients report ing irregular menst ruat ion/ ovary disfunct ion. CONCLUSIONS: The current  results confirm that  sirolimus is act ive 

in EHE, leading to prolonged stabilizat ion in most  pat ients who present  w ithout  serosal effusions. Serosal effusions are confirmed as an 

unfavorable prognost ic sign associated w ith short  survival, and sirolimus displays limit ed act ivity in this subgroup. Cancer 20 21;127:569-

576 . © 20 20  American Canc er Society . 

KEYW ORDS: chemotherapy, epithelioid hemangioendothelioma, metas tasis, prognosis, sarcoma, serosal effusion, sir olimus.

INTRODUCTION

With a incidence of <1 individual per million, epithelioid hemangioendothelioma (EHE) is an ultrarare vascular sar-

coma, usually affecting adult patients in the third or fourth decade of life, with a female predominance, and it is often 

metastatic at presentation.1,2 Its clinical course varies, with a 5-year survival rate ranging from 20% to 70%.2,3 Pleural 

disease, lymph node metastases, nuclear pleomorphism, mitotic figures, and necrosis are unfavorable prognostic signs in 

patients with EHE.4

The molecular hallmark of EHE is a fusion of transcriptional coactivator with a PDZ-motif (TAZ [also known as 

WW Domain Containing Transcription Regulator 1 – WWTR1]) with calmodulin-binding transcription activator 1 

(CAMTA1) and is detected in almost 90% of patients.5,6 The alternative fusion of the yes-associated protein (YAP) and 

transcription factor E3 (TFE3) genes (YAP-TFE3) can be identified in 10% of patients.1,4 A minority of patients harbor 

unusual fusions such as WWTR1-mastermind-like protein 2 (MAML2).7 YAP and TAZ are well defined downstream 
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ORR (RECIST 1.1) 4/37 (10.8%)

PR+SD RECIST 1.1 32/37 (86.5%)

mPFS (months) 13 (95%CI 3.7-NE)

Clinical progression w/o 

RECIST progression
3 (11%)



RECIST 1.1 – still the standard



RECIST 1.1

+20%

-30%



RECIST 1.1 & Sons

imRECIST

Lancet Oncol 2017; 18: e143–52, J Clin Oncol 2007 May 1;25(13):1753-9; J Nucl Med. 2009 May;50 Suppl 1(Suppl 1):122S-50S 

Choi criteria

PERCIST



And now choose 5 target lesions…



The challenge of response assessment in STS

▪ Sarcomas may not shrink 

▪ Sarcomas can become fibrotic, cystic, or myxoid without substantial changes 

in overall size

▪ Inaccurate response definitions may partially explain why prognostic factors 

for response and survival are still different and to be improved



The challenge of response assessment in EHE



To shrink or not to shrink? Lessons from GISTs



The need

We have no 
drug for 

advanced EHE

Clinical experience
showed sirolimus is
active leading to off-

label prescription

We need to 
confirm it

prospectively

The disease is too
rare to randomize

(and vs what?)

We can consider
single-arm trials

Single-arm trials 
preferred endpoints:  
ORR + biomarker(s)

ORR per RECIST 1.1 
is not so high in 

EHE…

…but the drug
remains active

We need new 

EHE-specific 

response
 criteria



Challenges in introducing new response criteria



How to measure this disease?



Serosal effusion in EHE

Overall 

(38 pts)

No serosal

effusion

Serosal

effusion

ORR (RECIST 1.1) 10.8 16% 0%

mPFS (months) 13 47.8 4.8

Stacchiotti S, et al. Cancer. 2021 Feb 15;127(4):569–76. 



Quantification of pleural effusion

Courtesy of A. Vanzulli, C. Morosi



RESCORe CRITERIA

RECIST 1.1 for CR are satisfied and no pleural/peritoneal involvement (defined as either 
focal/diffuse serosal layers thickening, effusion or both) is observed (or has completely resolved if 
previously present).

RESCORe 
Complete 
response 

(CR)

RECIST 1.1 for PR are satisfied and no new pleural/peritoneal involvement (defined as either 
focal/diffuse serosal layers thickening or effusion) has appeared and existing effusion (if present) 
has not increased ≥ 40% at volumetric assessment and serosal localizations - if detectable - did not 
show unequivocal numerical and/or dimensional increase. 
PR category is also assigned in case of a decrease in the SLD of target lesions per RECIST 1.1 
10% < x < 30% and serosal effusion has reduced ≥ 66% at volumetric assessment and serosal 
localizations - if detectable - did not show unequivocal numerical and/or dimensional increase.

RESCORe 
Partial 

response (PR) 



RESCORe CRITERIA

assigned if RECIST 1.1 for SD are satisfied and no new pleural/peritoneal involvement (defined as 
either focal/diffuse serosal layers thickening or effusion) has appeared and serosal effusion has not 
modified beyond thresholds specified for PR and PD and serosal layers localizations did not show 
unequivocal numerical and/or dimensional increase.

RESCORe 
Stable disease 

(SD)

assigned if RECIST 1.1 for PD are satisfied or new pleural/peritoneal involvement (defined as either 
focal/diffuse serosal layers thickening or effusion) appears or existing effusion (if present) has 
increased ≥ 40% at volumetric assessment or serosal layers localizations - if detectable - showed 
unequivocal numerical and/or dimensional increase.

RESCORe 
Progressive 

Disease 

(PD)



RECIST SD vs RESCORe PD

baseline +4 months

symptoms

worsening



RECIST SD vs RESCORe PR

baseline +3 weeks

Symptoms

improvement



RECIST SD vs RESCORe PR

baseline +3 weeks

Symptoms

improvement



RECIST SD vs RESCORe PR

baseline +3 weeks

Symptoms

improvement



RESCORe PAIN CRITERIA
WPI = Worst Pain Intensity 

WPI=0 with no more than a 10% increase in opioid/NSAID daily dose
Complete 

response (CR)

At least a 30% decrease in WPI with no more than a 10% increase in opioid/NSAID daily dose, 
and/or at least a 30% reduction in opioid/NSAID daily dose with no more than a 1-point increase in 
WPI

Partial response 
(PR) 

WPI and/or opioid/NSAID daily dose variations that do not meet PR or PD criteria
Stable Disease

(SD)

At least a 30% increase in WPI with no more than a 10% reduction in opioid/NSAID daily dose, 
and/or at least a 30% increase in opioid/NSAID daily dose with no more than a 1-point reduction in 
WPI and/or the development of new disease related pain with a WPI more than 4

Progressive 
Disease (PD)



RESCORe QoL

New EHE-specific QoL

EORTC QLQ-C30 ESAS-r



RESCORe



Are RESCORe criteria acceptable for EMA/FDA to evaluate drug activity in EHE?

Can we schedule regular meetings / scientific advice to discuss new response 

assessment criteria in ultra-rare tumors whenever RECIST 1.1 are not adequate?

Question to EMA



Thanks!

Questions?
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