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Ancestral paradigm
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Biomarker-driven drug development
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Biomarker-driven drug development

Kwak et al. NEJM 2010;363:1693-1703; Shaw et al. NEJM 2013;368:2385-94 



Biomarker-driven drug development

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapyTarget A

Target B

Target C

...
Target X



Biomarker-driven drug development

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapy

Targeted
therapyTarget A

Target B

Target C

...
Target X



Basket trials
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• Allow to evaluate a drug concomitantly in multiple 
tumor types

• Most often designed as paralel phase II trials
• Main challenges: 

- low incidence
- tissue-agnostic drug approval

Basket trials
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Drilon et al. NEJM 2018;378:731-9; Doebele et al. Lancet Oncol 2020;21;271-82 
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• Usually offer a treatment option in all cases
• Most often designed as paralel phase II trials
• Mains challenges: 

- priorization in case of several alterations
- some cohorts might not be filled

Umbrella trials



Umbrella trials

Galot et al. ESMO 2019

• UP-STREAM



Biomarker-driven drug development
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• Mix multiple tumor types, molecular alterations, and 
drugs

• Can only conclude on the efficiency of the treatment
algorithm to allocate treatments

• Cannot assess the efficacy of any of the drugs in any
histologically- or molecularly-defined subgroup of 
patients

Algorithm-testing trials
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von Hoff et al. JCO 2010;28:4877-83

• Pilot study
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von Hoff et al. JCO 2010;28:4877-83

• 18/66 patients (27%): ratio>1.3



Le Tourneau et al. Lancet Oncol 2015;16:1324-34 

Randomized trials

• SHIVA01



Le Tourneau et al. Lancet Oncol 2015;16:1324-34 

Randomized trials



Le Tourneau et al. JNCI 2015;108:4

Challenges



Ratan et al. Plos One 2013;8 
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O’Rawe et al. Genomic Medicine 2013;5:28 
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• Treatment algorithm:
- technology used to 

identify molecular alterations
- thresholds used
- molecular 

alterations/drugs matching
- molecular alterations 

priorization

Challenges

Mateo et al. Ann Oncol 2018;29:1895
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Kamal et al. Mol Oncol 2018;12:594-601



• Improve treatment 
algorithms:
- Use of functional assays
- Use of AI

Challenges

Petak et al. NPJ Precis Oncol 2021;5:59



• Improve treatment 
algorithms:
- Use of functional assays
- Use of AI
- Reintegrate pathology!

Perspectives



PEVOdata

de Guillebon et al. ESMO Open 2021;6:100106



• Improve treatment 
algorithms

• Overcome the challenge 
small patient populations
- PFS ratio

Perspectives
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• Improve treatment 
algorithms

• Overcome the challenge 
small patient populations
- PFS ratio
- Real World Data

Perspectives



WAYFIND-R

Le Tourneau et al. JCO Precis Oncol 2022; 6:e2200019
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• The ancestral paradigm of drug development per 
cancer type remains valid for most of drugs under
development

• Relevant molecular alterations across cancer types
have challenged this paradigm, opening the door to 
precision medicine in oncology

• AI and RWD will certainly play a major role in the future 
to move from stratified medicine to precision
medicine

Conclusions
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