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Pre-analytic variables –
getting it right in the lab
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• Within lab validation

– Bed-rock on which any studies will  be based – is key

• Adhere to international guidelines

e.g EMA Guideline on bioanalytical method validation

• Accurate – measuring what it should

• Precision – repeatability of the measurement

• Important  groundwork.
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Lung Matrix
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Lung Matrix

Treatment arms and cohorts (cont)
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• Importance of ongoing improvements to optimise quality

Slide courtesy of Dr Rowena Sharpe Head of Precision Medicine at Cancer Research UK
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Being realistic about difficulty of throughput in umbrella studies

Slide courtesy of Dr Rowena Sharpe Head of Precision Medicine at Cancer Research UK
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Reliability of pre-clinical 
evidence as a basis for 

study development
2



Gynecologic Cancer InterGroup

Translational Research Brainstorming

October 2016                           Lisbon

A multicentre, randomised, phase III trial of 

platinum-based chemotherapy versus non-

platinum chemotherapy, after ERCC1 

stratification, in patients with  

advanced/metastatic non-small cell lung 

cancer
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Primary objective

The trial will have two main objectives:

• To detect an improvement in survival for 

ERCC1+ve patients treated with a non-platinum 

chemotherapy compared to platinum-based 

treatment.

• To establish non-inferiority or improvement in  

survival for ERCC1-ve patients treated with a 

platinum-based chemotherapy compared to non-

platinum treatment.
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No. of patients (year of publication in the 

NEJM)

Overall survival 

hazard ratio for 

chemo vs no chemo 

(95% CI)

P-value

N=761 (IALT study, 2006)

Interaction p-value 0.009

ERCC1 negative 0.65 (0.50-0.86) 0.002

ERCC1 positive 1.14 (0.84-1.55) 0.40

N=589 (IALT study, 2013)

Interaction p-value 0.53

ERCC1 negative 0.81 (0.50-1.31) 0.39

ERCC1 positive 0.96 (0.74-1.25) 0.78

N=494 (JBR.10 & CALBG studies, 2013)

Interaction p-value 0.23

ERCC1 negative 1.16 (0.64-2.10) 0.62

ERCC1 positive 0.78 (0.58-1.05) 0.09

The following table summarises the findings from a study used to help justify the ET trial (NEJM 2006). In the 2006 paper, ERCC1 was strongly 

predictive. However, the research group re-tested 589 of the original 761 samples with a different batch of the same antibody and found little 

evidence for ERCC1 being predictive; nor when they used another dataset of 494 patients (see attached NEJM 2013):

*the interaction p-value essentially tests whether the hazard ratio for chemo vs no chemo differs according to ERCC1 status (the greater the 

difference, the smaller the p-value, and the greater the evidence of an interaction between ERCC1 and chemo/no chemo, ie a predictive marker)
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Malottki K, Popat S, Deeks JJ, Riley RD, Nicholson AG, Billingham L. 

Problems of variable biomarker evaluation in 

stratified medicine research—A case study of 

ERCC1 in non-small-cell lung cancer. 

Lung Cancer (Amsterdam, Netherlands). 2016;92:1-7. 

doi:10.1016/j.lungcan.2015.11.017.
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Lack of standardisation/consistency of approach and poor study

methodology - similar experience in 

- p53  as a prognostic marker in ovarian cancer  (Expert Reviews 

in Molecular Medicine, Volume 6, Issue 12 2004, pp. 1-20 Critical 

evaluation of p53 as a prognostic marker in ovarian cancer 

Jacqueline Hall, Jim Paul and Robert Brown )

- Mesothelioma prognostic marker (Fibulin 3)

- Similar problems emerging in PD-L1 testing
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“The accuracy and replicability of the procedures used to evaluate 

these biomarkers (including sample collection, processing, assay, 

scoring system and threshold) are therefore crucial.”
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• “The thresholds chosen in individual studies also varied”

• “Three studies chose the median value obtained within the study. This 

seems to imply an underlying assumption that half of the patients in 

these studies are resistant to platinum-based chemotherapy due to 

ERCC1 overexpression however no reason for this assumption was 

provided”

• “Where reported, the proportion of patients classed as ERCC1 positive 

ranged from 0.25 to 0.78. ”
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• Expectation that there would be variability in biomarker in early phases –

but should be settled by  phase III?

• Need to have process to establish “best” biomarker

• Not necessarily straightforward

• Competition between research groups

• Commercial interests

• Genuine differences in opinion

• Validating other peoples work not interesting
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Validation of a predictive 
biomarker
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Predictive biomarkers validation

What do we actually mean by validation of a predictive biomarker?

• Purist  (“simplistic”/ “rigorous”/ “realistic”) point of view

• Demonstrate new  drug more effective  than standard in biomarker +ve

• Demonstrate new drug not effective in biomarker -ve
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Predictive biomarkers validation

• Only require preclinical data to validate biomarker as potentially 

predictive?

• When is this appropriate?

• What preclinical evidence is required?

• In this case the development pathway can be restricted to the “target” 

patient group
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Biomarker 

M -ve

M +ve
Rand-

omise

Std

Expt

Miss 

potential 

activity in M-

ve

Fail if 

wrong 

target
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Example - Select Wrong Target 

First

• AZD4547 “.. a potent and selective, orally bioavailable inhibitor of FGFR I, 2, 

and 3, with a compelling pre-clinical platform of evidence showing increased 

sensitivity to AZD4547 in tumours with an FGFR gene amplification. potent and 

selective, orally bioavailable inhibitor of FGFR I, 2, and 3, with a compelling 

pre-clinical platform of evidence”

Then

• experience to date does not support FGFR gene amplification as a reliable 

predictive bio-marker. 

• It is clear that, whilst AZD4547 provides some clinical benefit in a limited 

number of patients, this cannot be ascribed to those patients whose tumours 

have FGFR amplification. 

• Another explanation, provided by further biomarker analysis is that other 

resistance pathways become activated and FGFR is not the primary tumour 

driver 
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Example  - Exclude responsive patients

Herceptin in HER 2+ve patients

Benefit from adjuvant trastuzumab may not be confined to patients with IHC 

3+ and/or FISH-positive tumors: Central testing results from NSABP B-31.

Citation:Journal of Clinical Oncology, 2007 ASCO Annual Meeting 

Proceedings Part I. Vol 25, No. 18S (June 20 Supplement), 2007: 511 

NSABP B-47: A randomized phase III trial of adjuvant therapy comparing 

chemotherapy alone to chemotherapy plus trastuzumab in women with 

node-positive or high-risk node-negative HER2-low invasive breast cancer
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Predictive biomarkers validation

• If we wish to provide clinical trial evidence that a biomarker is predictive 

when in the development pathway should we do this?

Options:-

• Restrict phase II to biomarker +ve and look for effect in biomarker –ve in 

phase III? 

• Use phase II to establish whether biomarker may be predictive and guide 

phase III design?
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Example – Pancreatic cancer

• An adaptive phase II study of FOLFOX-A (FOLFOX and nab-paclitaxel) 

versus AG (nab-Paclitaxel and gemcitabine) in patients with metastatic 

pancreatic cancer, with integrated biomarker evaluation.

• Assess putative biomarkers of DNA-damaging agent responsiveness

• The study design is based  on one proposed by Freidlin et al (Freidlin B, 

McShane LM, Polley MY, Korn EL Randomized phase II trial designs 

with biomarkers J Clin Oncol 2012 Sep 10;30(26):3304-9).  

• Recruit all comers

• If large effect in biomarker +ve – see if corresponding effect in 

biomarker –ve

• If no large effect in biomarker +ve, examine all comers for more 

modest effect
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Predictive biomarkers validation

• If we are developing the biomarker at the same time as the drug then 

has to part of phase II development

• Several approaches – (just giving To-PARP as a single example)





? Friedlin 

randomised 

phase II 

biomarker 

design

Single arm Single arm



DNA-Repair Defects and Olaparib in Metastatic Prostate Cancer Mateo, J.; Carreira, S.; Sandhu, S.; et al.

NEW ENGLAND JOURNAL OF MEDICINE  Volume: 373   Issue: 18   Pages: 1697-1708   Published: OCT 29 

2015
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