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“Right treatment for the Right patient“ 
Challenges  

• Selecting the patients for early drug trials 

• Tumor sampling 

• Ethical  questiones 

• Tumor heterogeneity 
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Enrollment of patients for early drug 
development trials 

• “All-comers”  Selecting  a group of patients with frequent target 
mutations , example : pancreatic  cancer with KRAS  mutations  
(40-50%)  

• High number of patients at risk of exposure to study drug despite  
not presenting the target of interest  

• Low prevalence of responsive population could result in “no go” for 
the drug (Gefinitib in NSCLC inhibiting only mutated EGFR)  
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Enrollment of patients for early drug 
development trials 

• Restricted to patients with detected “driver 
mutation” 

• Predictive markers often based on preclinical  studies, may not 
always re-capitulate the clinical setting (EGFR and gefitinib) 

• Effect of drug in biomarker-negative population not detected 
(chemotherapy in HER2-low/breast cancer ) 

• In cases of infrequent driver mutations  - Large number of patients 
needs to be screened (ALK  translocation in NSCLC 4%) 

 

 



www.esmo2012.org 

Screening for ALK translocation in NSCLC 
patients 

• 20 – 25 patients must be screened for every eligible patient 

• Ethical questions - risks of sampling 

• Reimburshment  ? 
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Enrollment of patients for early drug 
development trials 

• Restricted to patients with detected “driver mutation”, limitations: 

– Predictive markers often based on preclinical  studies, may not re- capitulate 
the clinical setting (EGFR and IGFR1) 

– Effect of drug in biomarker-negative population not detected (chemotherapy 
in HER2-low breast cancer ) 

– Large number of patients to be screened in cases of infrequent  driver 
mutations (ALK  translocation 4%) 

 

• BATTLE approach (Biomarker–integrated  Approaches of Targeted Therapy for 
Lung cancer Elimination) - biopsy-driven adaptive trial program  
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Biomarker–integrated  Approaches of Targeted Therapy for 
Lung cancer Elimination  

BATTLE 

• Refractory NSCLC patients – mandated  core biopsies  

• Analysis of multiple biomarkers: EGFR, KRAS, BRAF mutations 
… 

• 4 corresponding targeted therapies: erlotinib EGFR i), 
vandetanib dual EGFR/VEGFRi, bexacarotene + erlotinib 
targeting cyclin D1/XRX pathways and EGFR) and sorafenib 
RAF/VEGFR2PDGFR) 
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Schema for BATTLE study. 

Kim E S et al. Cancer Discovery 2011;1:44-53 

©2011 by American Association for Cancer Research 
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Biomarker–integrated  Approaches of Targeted Therapy for 
Lung cancer Elimination  

BATTLE approach 

• Advantages 
– Each drug evaluated for efficacy in multiple markers subgroups 

– May lead to co-developing new therapeutics with matching 
diagnostics 

• Limitations 

– Wrong biomarker may result in “no go”- i.e. similar to restricted 
enrollment 

– Biomarker cut off points  

• Too high - reduced ability to discriminate 

• Too low - dilute the effect of the treatment in biomarker-positive group  
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Battle-2 schema: advanced refractory NSCLC. 

Berry D A et al. Clin Cancer Res 2012;18:638-644 

©2012 by American Association for Cancer Research 
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Tumor tissue availability 
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Tissue availability for biomarker discovery 

Wistuba, I. I. et al. (2011) Methodological and practical challenges for personalized cancer therapies 

Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2011.2 
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Enrollment of patients for early drug development 
trials 

 Challenges 

 

 
• Accessability of tissue and blood for multiple sampling, mandatory at: 

– Baseline/pretreatment 

– Time of treatment 

– Time of stable disease 

– Time of refractory tumor 

• Broad informed consent allowing acquisition of bio-specimens and 
subsequent tissue banking and later research 

• Amount of available tumor tissue  

– Core biopsies 

– Fine Needle Aspiration Cytology (FNAC) 

• Prescreening before inclusion in the trial 

– Central  laboratory review, ensuring state of the art analyses, involves 
shipment of samples 

– Turnaround time  between molecular analysis and trial initiation  
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Tumour heterogeneity       

 

     Intratumor - and intertumor heterogeneity 
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Intratumor heterogeneity of BRAFv600 

mutations in primary melanoma  

Yancovitz M 2012 
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Intratumor heterogeneity of BRAFv600 

mutations in primary melanoma  

Yancovitz M 2012 

SNaPshot assay 
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Intratumor heterogeneity of BRAFv600 

mutations in primary melanoma  

Yancovitz M 2012 

SNaPshot assay 
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BRAF mutations concordance between 

primary and metastases 

Yancovitz M 2012 
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BRAF mutations concordance between 

primary and metastases 

Yancovitz M 2012 
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Yancovitz M 2012 

BRAF mutations concordance 

between metastases 
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Saijo et al, Cancer Res Treat.2012,  

EGFR, epidermal growth factor receptor; NSCLC, non-small cell lung cancer; EML4-ALK, echinoderm microtubule-

associated protein-like 4-anaplastic lymphoma kinase; BCR-ABL, breakpoint cluster region-abelson; CML, chronic 

myeloid leukemia; GIST, gastrointestinal stromal tumor; BRAF, B-type Raf kinase. 

 

Targeting driver mutations 

https://vpn2.uio.no/+CSCO+0h756767633A2F2F6A6A6A2E61706F762E61797A2E6176752E746269++/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=3322195_crt-44-1-i001.jpg
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Targeting driver mutations 

• Subsets of patients with mutation still fail to respond  

• Often transient response 

• Resistance develop – heterogeneity, activation of compensatory 
pathways, new mutations 

• Responses often shortlived 

• Prolong PFS and some prolongs OS  

• Cures are rare 

___ 

• Combination of targeted therapies 

• Chemotherapy still the backbone of cancer therapy in a number of solid 
cancers 
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