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• History of therapy for OS

• Current Understanding of biology of OS

• Need for new clinical trial design

• New treatment approaches

• Immunotherapy

• Targeted therapy





History of Treatment





Where are we in the treatment of 

Osteosarcoma:  MAP has been standard Rx for 

more than 25 years

• Tumors typically occur in rapidly growing bones at metaphysis (growth plate).  Peak 

age several years earlier in girls than boys (growth spurt earlier by several years in 

girls)

• What is this telling us?

• More than 95% of tumors have deficient p53

• Most common alterations of p53 are translocations involving exon 1

• 50% have RB mutations

• Currently no accepted prognostic factors other than presence or absence of 

metastases at Dx

• Hints that several genetic alterations my have prognostic implications

• TP53

• Most common genetic features are aneuploidy and sCNAs

• Many CNAs are recurrent (10-20%)

• These include MYC, CCND3, CDKN2A, CDK4, CCNE1, PTEN, VEGFA and IGF1R. 

• Bloom syndrome, Werner’s syndrome and Rothmund-Thomson have increased risk 

of OS (RecQ helicases)

• Most common site of metastases is lung



Despite the dramatic progress in 
Treatment of  Osteosarcoma: 

• Failure rate is unacceptable

• Advanced/recurrent disease

• Present treatment is toxic and 
complicated

• Restrictions in study design

• Relatively small patient numbers

• Currently no way to stratify patients in 
groups based upon genetics

Challenges to Progress



Current Understanding of 

the Biology





IGFIR amplification in OS





Need for New Clinical 

Trial Design







Lagmay JP et al.  JCO 34:3031, 2016



Comparative Approach

Toward improving our understanding of osteosarcoma biology

Rodent Models

Genetically 
Engineered Models
Xenografts PDX 
models?

How to use these models to 
inform/accelerate progress in
human osteosarcoma

Improved 
Understanding 
of Biology and 
Improved 
Treatment 
Outcomes

Canine 
Model
CCR –
Comparative 
Oncology 
Program



New Treatment Approaches

• Immunotherapy

• Targeted Therapy



Publication of MTP in Canine OS-1989



Other Hints of Immune Responses to OS

• Coley’s Toxin

• Killed Strep. Pyogenes and Serratia marcescens
• Studied for 70 years-cures reported in literature in many sarcoma patients, including 

OS, finally shut down by FDA in 1970s

• Tumor regressions associated with fever induced by toxins

• Dog limb-salvage studies



COG AOST 1822-Phase 2b Study

• Advaxis developed vaccine, Osteosarcoma 

Therapeutics bought vaccine to conduct this study 

in collaboration with COG

• Using LM HER2 vaccine

• Primary objective: To determine whether ADX 

vaccine increases  disease control at 12 months in 

patients with HER2-expressing, completely 

resected recurrent OS compared to historical 

controls



Its Not Just the Tumor Cells













Conclusions

• Identification of molecular alterations in 

specific sarcoma subtypes is leading to novel 

therapeutic options

• It is likely that as with chemotherapy, 

combinations of targeted agents will be 

necessary for long term benefit

• Opportunities for immunotherapy also exist, 

and should be considered in combinations

• Targeting rare subsets of rare tumors will 

require novel trial designs





Much Work Ahead

• Accelerate pace of drug discovery and 
development

• Advance conduct of rationally based 
combination clinical trials

• Integrate and leverage use of advanced 
biomedical technologies

• Optimize use of information technology
• Make data accessible to all- to interrogate science-

based tumor profiles and treatment options

• Standardize biospecimen collection 
approaches

• Work with industry to facilitate IP issues


