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The strange case of olaratumab 



 

• Fully human monoclonal 
antibody (IgG1) that selectively 
binds PDGFRα1. 

 

• Blocks PDGF binding (PDGF-AA, 
-BB, -AB and -CC) and PDGF-
induced PDGFRα activation. 

 

 

Olaratumab 



PDGFR-𝜶 

Direct tumor effect 
  • Genetically altered  

and/or overexpressed in 
multiple tumor types 
including certain sarcomas 
 

• Expression associated with 
increased metastatic potential 

 
 

• growth of tumor cells  

via autocrine and paracrine 
functions 

 

 

 

Direct stromal effect 

• PDGF stimulation of PDGFRα-
positive stromal cells 
enhances tumor growth  

 

• Angiogenesis 

 



Andrae J. Role of platelet-derived growth factors in physiology and medicine. Genes Dev. 2008;22:1276-1312. 

PDGFR-𝜶 in the cancer world 



Preclinical activity 

 

• Olaratumab increases the 
antitumor effects of doxorubicin 
in the SKLMS-1 leiomyosarcoma 
model (p=0.05) 

 

 

• Olaratumab increases the 
antitumor effects of doxorubicin 
in the KHOS/NP osteosarcoma 
model (p=0.05) 

 

 

 
Loizos et al. Mol Cancer Ther 2005;4(3):369-79  



OS ≈ +12 months PFS ≈ +2.5 months 

Olaratumab in STS 



Agencies’ announcement 



EMA Conditional Marketing Authorization 



On October 19, 2016, the U.S. Food and Drug Administration granted 
accelerated approval to olaratumab (LARTRUVO, Eli Lilly and Company) for 
the treatment of patients with soft tissue sarcoma (STS) not amenable to 
curative treatment with radiotherapy or surgery and with a histologic 
subtype for which an anthracycline-containing regimen is appropriate. 

FDA granted olaratumab fast track and breakthrough therapy designation, 
priority review status, and accelerated approval for this indication. As a 
condition of the accelerated approval, Eli Lilly and Company is required to 
conduct a randomized, controlled trial to verify and further describe the 
clinical benefit of olaratumab given with doxorubicin in patients with STS. 
Olaratumab also received orphan drug designation.  

FDA’s olaratumab approval 



FDA’s expedited programs 



“address unmet medical need in the treatment of a serious or life-threatening condition.” 

“help ensure that therapies for serious conditions are approved and available to patients as soon as 
it can be concluded that the therapies’ benefits justify their risks.” 

“in settings in which the disease course is long and an extended period of time would be required 
to measure the intended clinical benefits of a drug.” 

FDA’s accelerated approval 



«A surrogate endpoint used for accelerated approval is a marker - a laboratory measurement, 

radiographic image, physical sign or other measure that is thought to predict clinical benefit, but 

is not itself a measure of clinical benefit. Likewise, an intermediate clinical endpoint is a measure 

of a therapeutic effect that is considered reasonably likely to predict the clinical benefit of a drug, 

such as an effect on irreversible morbidity and mortality (IMM).» 

Surrogate endpoint 



The problem of surrogate endpoints 



OS benefit from new FDA approved drugs is marginal 



Olaratumab enthusiasm 
15 

2016 FDA Approvals for Metastatic Solid Tumors 



Olaratumab in Soft Tissue Sarcoma 

Presented By William Tap at 2019 ASCO Annual Meeting 

Worldwide olaratumab approval 



ANNOUNCE: Randomized, Double-blind, Placebo-controlled Phase 3 Study 

Presented By William Tap at 2019 ASCO Annual Meeting 

ANNOUNCE trial 



Progression-free Survival: tSTS and LMS Populations 

Presented By William Tap at 2019 ASCO Annual Meeting 

Progression-free survival 



Presented By William Tap at 2019 ASCO Annual Meeting 

Progression-free survival 

Phase 3 Phase 2 



Overall Response Rate 



Overall Response Rate 

20 

 

 

Supplementary T able S3. Response to Treatment (Phase 2) Investigator and Independent Assessments 

Character istic I nvestigator  Assessment   I ndependent Assessment   

 Olaratumab + 

Doxorubicin 

(N=66) 

Doxorubicin 

(N=67) 

Olaratumab + 

Doxorubicin 

(N=66) 

Doxorubicin 

(N=67) 

Best overall response―no. (% )     

Complete response 2 (3.0) 1 (1.5)  3 (4.5) 1 (1.5) 

Partial response 10 (15.2) 7 (10.4)  9 (13.6) 4 (6.0) 

Stable disease 39 (59.1) 34 (50.7)  37 (56.1) 36 (53.7) 

Progressive disease 11 (16.7) 15 (22.4)  11 (16.7) 15 (22.4) 

Not evaluable 4 (6.1) 10 (14.9)  6 (9.1) 11 (16.4) 

Disease controla   

No. of patients (%) 51 (77.3) 42 (62.7)  49 (74.2) 41 (61.2) 

95% CI 65.3, 86.7 50.0, 74.2  62.0, 84.2 48.5, 72.9 

Objective responseb   

No. of patients (%) 12 (18.2) 8 (11.9) 12 (18.2) 5 (7.5) 

95% CI 9.8, 29.6 5.3, 22.  9.8, 29.6 2.5, 16.6 

P value (Fisher’s exact test) 0.3421  0.0740 

Duration of response―mo.   

Median 8.3 8.2    

95% CI 2.7, 12.7 2.8, 14.5   

 

 

 

 

 

 

Phase 3 Phase 2 



Overall Survival 



Overall Survival 

Phase 3 Phase 2 



Subgroups?...same story 

Phase 3 Phase 2 



Looking behind OS data 

Doxo alone  -18%!! 

Phase 3 Phase 2 



Doxo alone Phase 2 

Doxo + olara Phase 2 

Did doxo change through the years? 



Slide 10 

Presented By Jaap Verweij at 2019 ASCO Annual Meeting 

Did doxo change through the years? 



Notable Difference Between the Phase 1b/2 and 3 Studies  

Presented By William Tap at 2019 ASCO Annual Meeting 

Phase 1b/2 vs. Phase 3 



Validation of Study Conduct and Data Integrity  

Presented By William Tap at 2019 ASCO Annual Meeting 

Was the Phase 3 run correctly?  



The original sin…no biomarker 



Olaratumab and its “target” 

ORR 0% 



The oncologist’s best skill 



Biological rationale 

 

Median time to the elaboration of a biological rationale to explain ANY unexpected 
finding:  

       90 seconds (anonymous, NCI, ~ 1980) 

Courtesy of Paolo Bruzzi 



Hitting PDGFR-𝜶 with olaratumab 

Direct tumor effect 
  • Genetically altered  

and/or overexpressed in 
multiple tumor types 
including certain sarcomas 
 

• Expression associated with 
increased metastatic potential 

 
 

• growth of tumor cells  

via autocrine and paracrine 
functions 

 

 

 

Direct stromal effect 

• PDGF stimulation of PDGFRα-
positive stromal cells 
enhances tumor growth  

 

• Angiogenesis 

 



Presented By William Tap at 2019 ASCO Annual Meeting 

ANNOUNCE trial: PDGFR𝛂 positive pts did worse 



Are expedited programs correct? 



FDA Accelerated Approval (AA) 

FDA granted AA for 64 products for 93 new indications: 
 
- Common endpoints RR (87%), PFS (9%) 

 
- 55% fulfilled postmarketing requirements.  
    Median 3.4 yrs 
- 40% not yet completed 

 
- 5% withdrawn from the market 



FDA AA - challenges 

We do need surrogate endpoints, but which is the best one? 
 
Is still OS the best endpoint? 



Accelerated/Conditional Approval Olaratumab: 

Presented By Rashmi Chugh at 2019 ASCO Annual Meeting 

Olaratumab AA 



Olaratumab – Jan 18, 2019 



Slide 14 

Presented By Rashmi Chugh at 2019 ASCO Annual Meeting 

The challenge of first-line doxo-combos for STS 



- Overall survival is our goal, but don’t forget what happens in between 
 

Closing remarks 

??????????????????????????????????????????????????????????? 

0 6 26 

Doxo + olaratumab 



- Overall survival is our goal, but don’t forget what happens in between 
 

- BSC is a crucial actor (Phase 2 was probably doxo vs doxo + BSC) 
 

- International efforts can run big trials in rare diseases (ANNOUNCE enrolled 50 pts/month) 
 

- Sarcomas cannot be considered as a single entity 
 

- Doxorubicin is doxorubicin… 
 

- To use a target therapy as such, you need a target!! 

Closing remarks 



THANKS FOR YOUR ATTENTION! 

ldambrosio@asl.at.it 



BACKUP SLIDES 
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Supplementary Tables 

Supplementary Table S1. Disease at Baseline by Histologic Subtype (Phase 2) (see also Table 2 of main article) 

H istological type―no. (% ) 

Olaratumab + Doxorubicin 

(N=66) 

Doxorubicin 

(N=67) 

Angiosarcomaa 4 (6.1) 3 (4.5) 

Fibrosarcoma 1 (1.5) 0 

Leiomyosarcoma 24 ( 36.4) 27 (40.3) 

Liposarcoma 8 ( 12.1) 15 ( 22.4) 

Neurofibrosarcoma 1 (1.5) 0 

Pleomorphic undifferentiated sarcoma 10 (15.2) 14 ( 20.9) 

Synovial sarcoma 1 (1.5) 2 (3.0) 

Otherb   

Alveolar soft part sarcoma 1 (1.5) 0 

Chondrosarcoma bone 0 2 (3.0) 

Clear cell sarcoma 1 (1.5) 0 

Endometrial stromal sarcoma 1 (1.5) 0 

Epithelioid sarcoma 2 (3.0) 0 

Extraskeletal chondrosarcoma 0 1 (1.5) 

Extraskeletal myxoid chondrosarcoma 1 (1.5) 0 

Fibromyxoid sarcoma 1 (1.5) 1 (1.5) 

Fibrosarcomatous transformation in a recurrent dermatofibrosarcoma 1 (1.5) 0 

Hemangiopericytoma 1 (1.5) 1 (1.5) 

Malignant glomus tumor 1 (1.5) 0 

Malignant peripheral nerve sheath tumor 1 (1.5) 0 

Malignant solitary fibrous tumor 1 (1.5) 0 

Myxofibrosarcoma 1 (1.5) 0 

Myxoid chondrosarcoma 1 (1.5) 0 

Myxoid sarcoma 0 1 (1.5) 

Soft tissue undifferentiated round cell carcoma negative for EWS 1 (1.5) 0 

Undifferentiated neoplasm 1 (1.5) 0 

Undifferentiated uterine sarcoma 1 (1.5) 0 



Possible Reasons for ANNOUNCE Outcome 

Presented By William Tap at 2019 ASCO Annual Meeting 



ANNOUNCE 

Presented By William Tap at 2019 ASCO Annual Meeting 



Conditional marketing authorisation EMA 

Conditional marketing 

authorisation

Report on ten years of experience 

at the European Medicines Agency

Periodo covered: 2006 - 30th of June 2016  
 
22 CMA unsuccessful 
30 CMA granted 
- 11 converted into “standard” marketing authorisations 
- 2 have withdrawn for commercial reasons  
- 17 are still conditional.  

 
None of the marketing authorisation have been revoked or 
suspended. For the authorisations that are still conditional, 
none have been authorised for longer than five years  
 



CMA 2006-2016 



A long treatment 


