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Current landscape of systemic 
chemotherapy in soft tissue sarcoma 



Sarcoma is a Rare Cancer 

• <1% of all cancers 

 

• Heterogeneous disease > 40 subtypes 

 

• Incidence USA / year 

– 11,280 new cases of soft tissue sarcomas1 

– Incidence :  3 per 100,000  population 

 

• In National Cancer Centre Singapore  

– 160 to 180 new cases per year 

1 Jemal A et al. CA Cancer J Clin. 2010;60(5):277-300 



Translating the  
           Academic Medicine Vision 

Adjuvant Chemotherapy in  
Soft Tissue Sarcoma 

 
Remains Controversial 



• 1977 – 1988 

• 468 pts 

• CYVADIC 
– Cyclophosphamide 

– Vincristine 

– Doxorubicin 

– Dacabazine 

 

J Clin Oncol. 1994;12:1137-49 

PFS 

LRFS 

Met FS OS 

Bramwell. J Clin Oncol. 1994;12:1137-49 



• Intermediate/ High Grade STS with complete/ marginal excision 

 

• Randomized to adjuvant chemotherapy vs no chemotherapy 

 

• 5 cycles Doxorubicin-ifosfamide q3weeks 
– Doxorubicin (75 mg/m2)  

– Ifosfamide (5 g/m2) with mesna intravenously for 24 h at day 1 

– Lenograstim (3 μg/kg) x 14 days 

 

• Adjuvant radiotherapy to be delayed until the end of chemotherapy 

Lancet Oncol 2012; 13: 1045–54 



Results EORTC 62931 

Overall Survival Relapse Free Survival 

Locoregional Relapse Rate Cumulative Metastatic Rate 

At 5yr LRR: 23% 

At 5yr LRR: 18% 

No benefit in OS and RFS 



Meta-Analysis on Adjuvant Chemo 

• 1568 pts; 14 trials 

• Individual patient data 

• Doxorubicin-based chemo (50-90mg/m2) 

• 46% single agent 

• 2% doxo-ifos 

Sarcoma Meta-analysis Collaboration. Lancet.1997;350:1647-54 

Local Recurrence 
Free Interval 

Distant 
Recurrence Free 

Interval 

Overall 
Recurrence Free 

Interval 

Overall Survival 

Absolute benefit 
of Adjuvant 
chemo 

6% 
(p=0·016) 

10% 
(p=0·0003) 

10% 
(p=0·0001) 

4% 
(p=0·12) 

Sarcoma Meta-analysis Collaboration. Lancet.1997;350:1647–54 
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Systemic Chemotherapy in 
Advanced Soft Tissue Sarcoma 



General treatment paradigm in Metastatic STS 

• Anthracycline with or without Ifosfamide 1st line 

• Gemcitabine-Docetaxel 

• Pazopanib 

• Trabectedin 

• Dacarbazine 

2nd line 

• Off labels 

• Clinical Trials 

Post 2nd 
line 



Lancet Oncol. 2014 Apr;15(4):415-23 

Doxorubicin 75mg/m2 

Doxorubicin 75mg/m2 +  

Ifosfamide 10grams/m2 

46% went on to 

ifosfamide at time 

of progression 



EORTC 62012 

12.8mths 

14.3mths 

7.4mths 

4.6mths 

P=0.003 

Response Rate 

Doxorubicin 14% 

Doxo-Ifosfamide 26%   (p<0.0006) 



Met LMS s/p 1st Line #5 AI 



• DOXORUBICIN  75mg/m2 q3wk 

• LIPOSOMAL DOXORUBICIN 50mg/m2 q4wks 

• N=94 

 

• ORR     10% vs 9% 

 

• Median Time to Progression  2.3mths vs 2.9mths
  

• Median Overall Survival 11.4mths vs 8.8mths 

European Journal of Cancer. 2001;37:870-877 



Met Undiff Pleomorphic Sarcoma s/p 1st 
line #6 Liposomal Doxorubicin 



• High dose ifosfamide 12grams/m2 q4wks 

• N=40pts 

• 28 pretreated with standard dose ifosfamide 

 

• Significant toxicities 

• Response rate 33% 

• All but one responding pt had prior standard dose ifosfamide 

• High dose ifosfamide  may circumvent ifosfamide resistance 

 

J Clin Oncol. 1995;13:1600-1608 



2nd line therapy Gemcitabine-based chemotherapy 

• Gemcitabine-Docetaxel 1 

– Single center MSKCC 
study ORR 53% 
 

• SARC 002 Gemcitabine +/- 
Docetaxel 2 

– Met STS; n=122 

– Randomized phase II  

– 0-3 prior regimens 

– Improved PFS (6 vs 3mth)  

– Improved OS (18 vs 11 mth) 

– RR 16% vs 8% 

 1 Hensley. J Clin Oncol. 2002;20:2824-31 
2 Maki. Clin Oncol. 2007;25:2755-63 



Trabectedin 

• Originally derived from the Carribean marine tunicate  
Ecteinascidia turbinata 

 

  

Trabectedin: 

Structure and origin 

• Trabectedin binds to guanine-rich regions 
on minor groove of DNA 

• Affects binding of transcriptional factors 

• Cycle cell arrest in G2/M phase 

 



• Inclusion 
– Leiomyosarcoma and liposarcoma 

– Previous treatment with doxorubicin and ifosfamide 

• Study arms 
– Arm A: Trabectedin infusion over 24hr q3wks 

– Arm B: Trabectedin infusion over 3hr qwkly 3 out of 4 wks 

• Primary end point: Time to progression 

 



Final Results: Time to Progression 

 

Demetri et al. J Clin Oncol. 2009;27(25):4188-96. 

Median TTP (mths) 

Arm A: 3.7 

Arm B: 2.3 (p=0.0302) 

 

Response Rate 

Arm A: 5.6% 

Arm B: 1.6% 

 

Progression free 3mths 

Arm A: 52% 

Arm B: 45% 

 

Median OS (mths) 

Arm A: 13.9 

Arm B: 11.8 (p=not sig) 

 



Copyright © American Society of Clinical Oncology

Theman, T. A. et al. J Clin Oncol; 27:e198-200e 2009 

Toxicities: Vesicant 



PALETTE: 

Pazopanib Phase III Study Design 

  

 

 

 

 

 

   * Until disease progression, unacceptable toxicity,   

 withdrawal of consent for any reason, or death 

Matching Placebo 
 
(N = 123) 
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Pazopanib*(800mg QD) 
 
(N = 246) 

N= 369 PFS  
(RECIST v1.0) 

OS  
ORR  
QoL  
Safety 
  

10  
Endpoint 

20  
Endpoints 

Followed for 
survival 

Stratification factors 

Performance status  

 (0 vs 1) 

 

Number of prior lines of 

systemic therapy for 

advanced disease  

 (0/1 vs 2+) 

 

 

Disease assessment  

at week 4-8-12-20 and  

at 8 week intervals 

thereafter 

 

 



Results 

PFS (mths) 

Pazopanib 4.6 p<0.0001 

Placebo 1.6 

OS (mths) 

Pazopanib 12.5 P=0.2514 

Placebo 10.7 

Response Rate 

Pazopanib 6% 

Placebo 0% 
Lancet. 2012 May 19;379(9829):1879-86 



• Largest STS trial conducted 

• N=711 pts 

• Tested role of mTOR maintenance in STS after chemo 

J Clin Oncol. 2013 Jul 1;31(19):2485-92 Nat Rev Cancer. 2004 May;4(5):335-48 

P<0.001 

 

Benefit 3 

week delay in 

progression 

of disease 





Summary of Developments in last 12 months 

1. Role of adjuvant chemotherapy in resected soft 
tissue sarcoma (STS) remains controversial 

 

2. HSA approval of Pazopanib for use in advanced STS 

 

3. Limited benefit of maintenance mTOR in STS 

 

4. Failure of palifosfamide trials in STS 
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LOOKING AHEAD INTO THE NEXT  
12 MONTHS 









Molecular Classification of STS 

Molecular biology 
 

Genes/chromosomes STS sub-type 

1 Kinase mutation 
 

KIT, PDGFRA GIST 

2 Recurrent translocation 
 
 
 

t(11,22) 
t(X,18) 
t(2,13); t(1,13) 

Ewing’s sarcoma 
Synovial sarcoma 
Alveolar 
rhabdomyosarcoma 

3 Gene inactivation 
 

Loss of INI1 Epitheloid sarcoma 

4 Simple genetic alterations 
 

MDM2 amplification Liposarcoma 

5 Complex cytogenetics 
 
 

Leiomyosarcoma 
Angiosarcoma 



• CDK4 amplified in well/de-differentiated 
liposarcoma 

• Phase II study of PD0332991 in WD/DD LPS 

• Failure of 1st line therapy and prior progression 

• N=48 

• 66% were progression free at 12 weeks 

• 1 objective response 

J Clin Oncol. 2013 Jun 1;31(16):2024-8. 



aus:  De Alava et al.: Molecular biology of the Ewing's sarcoma/primitive neuroectodermal tumor family. J Clin Oncol 18:204-213, 2000 

Tumour  Translocation Gene fusion Incidence (%) 

ES/PNET t(11;22)(q24;q12) EWS-Fli1 85 

ES/PNET t(21;22)(q22;q12) EWS-ERG 10 

ES/PNET  t(7;22)(p22;q12) EWS-ETV1 rare 

ES/PNET t(17;22)(q12;q12) EWS-E1AF rare 

ES/PNET t(2;22)(q33;q12) EWS-FEV rare 

DSRCT  t(11;22)(q13;q12) EWS-WT1 95 

Myxoliposarcoma t(12;16)(q13;p11) TLS-CHOP 95 

Myxoliposarcoma t(12;22)(q13;q12) EWS-CHOP 5 

Extraskel. Myxoliposarcoma t(9;22)(q22;q12) EWS-CHN 75 

Clear Cell Sarcoma t(12;22)(q13;q12) EWS-ATF1 n.k. 

Synovial sarcoma t(X;18)(p11.23;q11) SYT-SSX1 65 

Synovial sarcoma t(X;18)(p11.21;q11) SYT-SSX2 35 

Alveolar RMS t(2;13)(q35;q14) PAX3-FKHR 75 

Alveolar RMS t(1;13)(p36;q14) PAX7-FKHR 10 

Dermatofibrosarcoma protuberans t(17;22)(q22;q13) COL1A1-PDGFB n.k. 

Congenit. FS + mesoblast nephroma t(12;15)(p13;q25) ETV6-NTKR3 n.k. 

Sarcomas Chromosomal Rearrangements 



Cell. 2013 Mar 28;153(1):71-85. 
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And stay tuned for sarcoma 
symposium 2015… 

 
Thank you ! 


