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Background 

• Dermatofibrosarcoma protuberans (DFSP) - rare soft 
tissue tumor (comprising approximately 1% of sarcomas) 
with typically indolent growth over years and probability 
of regional/distant metastases less than 5% (especially in 
DFSP with fibrosarcoma transformation DFSP-FS) 

• Typically DFSP is characterized by a specific 
rearrangement of chromosomes 17 and 22 in the form of 
translocation t(17;22)(q22;q13) and often supernumerary 
ring chromosome that leads to the fusion of collagen type 
I A1-chain gene (COL1A1) to the platelet-derived growth 
factor -chain gene (PDGFB).  
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• The result of this rearrangement is upregulation 
of the COL1A1/PDGFB fusion protein, processing 
to a mature homodimer PDGF-BB, and 
consequently continuous autocrine activation of 
the PDGFB receptor (PDGFRB), a protein tyrosine 
kinase acting as a potent growth factor. 

• These mechanisms contribute directly to 
development and growth of DFSP, but also of 
giant cell fibroblastoma (GCF), which from a  
pathogenetic point of view can be called the 
juvenile form of DFSP. 
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    Localized DFSP – Surgery (no clear 

margins and pseudocapsule; wider margins 

of surgery required or Mohs’ technique) 
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+RTH? 
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PDGFB split-apart FISH in interphase cells from DFSP, showing PDGFB 
rearrangement, evidenced by one copy (red probe) of the telomeric PDGFB 
signal in tumor cells (by courtesy of Prof. M. Debiec-Rychter) 



18-19 February 2014, Milan, Italy 

PDGF 

PDGFR-TK Imatinib 

PDGFR  P 

PI3k/Akt, STAT3 

Ras/raf/MAPK etc. 

Signal transduction pathways 

↑ Interstitial fluid 

pressure 
↑ Cell proliferation ↓ Apoptosis 

↑Angiogenesis 

TK 
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Imatinib effect in vivo 



PROTOCOL 62027: Phase II study of Glivec (Imatinib) in locally advanced and/or 
metastatic soft tissue sarcoma expressing the t(17;22)(q22;q13) translocation 
resulting in a COL1A1/PDGF-beta fusion protein i.e DermatoFibroSarcoma 
Protuberans (DFSP) and Giant Cell Fibroblastoma (GCF). 

IMATINIB 400 mg bid for at least 14 weeks 

1*/17: ineligible/evaluated 

* seqid 17: no DFSP 

    

 

Study Coordinator: A.T. Van Oosterom, Leuven; Piotr Rutkowski, Warsaw 

 

Eligibility:  

•Histologically proven locally advanced or metastatic DFSP or GCF 

•Progressive disease documented in the last 3 months 

•Disease not amenable to surgery, radiation or combined modality treatment with curative 

intent 

•Frozen tumor or paraffin embedded tissue available for immunohistochemical, molecular 

analysis and central path. review 

•No prior chemotherapy or no more than 1 line combination chemo with Ifosfamide and 

Doxorubicin or 2 lines of single agent therapy or relapsing within 6 months after end of 

adjuvant chemo. 

•WHO PS 0-2, age 18 years or more 

 



EORTC 62027 SWOG S0345 

Selection criteria 

DFSP or GCF 

Advanced or metastatic, not amenable to surgery 

and/or XRT with a curative intent 

DFSP or transformed fibrosarcomatous DFSP 

Recurrent, metatastic, or R0 resection not feasible 

with acceptable cosmetic/functional results 

External confirmation of COL1A1/PDGF-beta expression 

Prospective, by FISH Retrospective, by RT-PCR, DNA seq. and FISH 

Protocol treatment 

Initial dose: 800 mg (400 mg bid) 

Duration: 14 weeks 

Surgery allowed after 14 weeks, if all lesions can be 

radically resected 

Initial dose: 400 mg; escalation to 800 mg after PD 

Duration: 48 weeks 

Surgery/radiotherapy allowed after 48 weeks, 

according to local standards 

End-point 

Primary: 
Progression free (RECIST) at 14 weeks 

Secondary: 

Objective response rate 

Overall PFS and OS 

Safety profile (CTCAE 3.0) 

Primary: 

Confirmed CR or PR (RECIST) within 48 weeks 

Secondary: 

PFS at 1 year 

Frequency and severity of toxicities (CTCAE 3.0) 

Statistical design 

Fleming one step design 

P0=20%, P1=40%, alpha=0.1, beta=0.05 

44 patients 

Two steps design 

P0=5%, P1=20%, alpha=0.05, beta=0.08  

20 + 20 patients 

Recruitment 

16 patients recruited  from 2/12/2004 to 15/3/2007 8 patients recruited from 9/2/2005 to 9/10/2006 
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 FS-DFSP Multiple metastases to subcutaneous 

tissue and thorax – PR – PR; PD after 1.5 years 
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Multifocal recurrent tumor on the scalp,                

clinically CR after 5 years of imatinib therapy 



18-19 February 2014, Milan, Italy 

3 major series of locally 
advanced/metastatic DFSP 

  
No. of 

patients 

Best overall responses 

n (%) 
  

Partial/complete 

responses 
Stable disease 

Progressive 

disease 

Not 

evaluable 
PFS/TTP 

McArthur et al., 

2005 
10 9 (90%) 1 (10%) 0 0 

Not 

reported 

Rutkowski et al., 

2010 
24 11 (46%) 6 (25) 4 (17) 3 (12) 

Median TTP 

1.7 years 

Rutkowski et al., 

2011 
15 11 (73%) 1 (7) 3 (20) 0 

Median PFS 

– not 

reached; 3-

year PFS 

68% 
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Progression-free survival 
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Overall survival 
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Pathological images before and after removal of residual 

disease after partial response to therapy with imatinib 
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  0 weeks     + 5 weeks  
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CASE 
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Progression after imatinib 
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Neoadjuvant imatinib 
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CONCLUSIONS 

• Targeted therapy with imatinib has profound antitumor effects 

in advanced DFSP harboring t(17;22), with an objective 

response rate exceeding 50%, and that imatinib is also active 

in fibrosarcomatous DFSP. The activity of imatinib is limited in 

time and no effective options after progression exist. 

Mechanisms of imatinib resistance are not well understood. 

• Although rarely DFSP is present as inoperable or metastatic, 

imatinib mesylate has become a gold standard treatment in 

such cases.  

• In some cases imatinib therapy leads to resectability of 

tumors and to diminishing possible disfiguring.  

• Responses did not appear to differ between patients taking 

400 mg daily versus 400 mg bid. 
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CONCLUSIONS 

 Current therapy of DFSP with t(17;22) 

translocation should be definitively conducted by 

multidisciplinary team, including oncological 

surgeon,  to consider the use of imatinib mesylate 

as initial therapy to decrease possible extent of 

surgery and related morbidity. 
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Cancer Center – Institute, Warsaw, Poland 

Thank you  for your attention! 


