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Development of statistical methodology for the validation of 

surrogate endpoints and biomarkers 

The methodology for the validation of surrogate endpoints and biomarkers 

has been the topic of intense research over the last years. IDDI played a 

key role in proposing new approaches for the validation of surrogate 

endpoints (Burzykowski, Molenberghs and Buyse, The Evaluation of 

Surrogate Endpoints, 2005). These approaches have been used, i.e, to 

study prostate specific antigen as a biomarker in patients with advanced 

prostate cancer (Buyse et al, In: Biomarkers in Clinical Drug Development, 

2003). 
 

Validation of a set of metagenes to predict distant metastases in 

women with node-positive breast cancer 

Ten metagenes were identified by a biotechnology company that performed 

microarray analysis on samples from 601 patients with breast cancer in six 

different clinical studies. We fitted Cox models for previously identified 

‘metagenes’ and tested the ability of these models to discriminate patients 

with a low risk of metastasis from patients with a high risk of metastasis. 

The available data was split into a 'training dataset' and a 'validation 

dataset'. The proposed final model was identified on the training dataset 

and validated in the validation dataset (Piette, Université Catholique de 

Louvain, Belgium).  
 

Multi-center independent validation of a 70-gene signature for 

women with node-negative breast cancer 

A 70-gene signature was shown in a single institution to have prognostic 

value in patients with node-negative breast cancer (van't Veer et al, 

Nature 2002;415:530-6). The purpose of this study was to validate this 

signature in independent patient samples (Buyse et al, J Natl Cancer 

Instit 2006;98: 1183-92). 
 

Multi-center independent validation of a 76-gene signature for 

women with node-negative breast cancer 

A 76-gene signature was shown in a single institution to have prognostic 

value in patients with node-negative breast cancer (Wang et al, Lancet 

2005;365:671-9). The purpose of this study was to validate this gene 
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signature in independent patient samples (Desmedt et al, Clin Cancer 

Research 2007; 13:3207-14). 

 

Multi-center independent validation of the genomic grade index 

(GGI) in node-negative breast cancer 

The purpose of this study was to validate the genomic grade index 

developed at Institut Jules Bordet (Sotiriou et al, J Natl Cancer Instit 

2006;98: 262-72). 
 

Meta-analysis on the value of topo-II amplification to predict the 

benefit of anthracyclines 

The purpose of this on-going meta-analysis is to validate the value of topo-

II amplification to predict the clinical benefit of anthracyclines for the 

adjuvant treatment of women with early breast cancer (Di Leo et al, San 

Antonio Breast Cancer Symposium, December 2008). 
 

Independent confirmation of the value of shed her2-neu to predict 

recurrence of early breast cancer 

This study is being carried out in parallel with a randomized controlled trial, 

to confirm previously made observations that levels of shed her-2neu are 

strongly associated with disease recurrence after resection of a breast 

tumor. 
 

Validation of biomarkers of bone quality as surrogate endpoints in 

osteoporosis 

This on-going project will investigate biomarkers such as bone mineral 

density and bio-imaging parameters.  
 

Independent Data Monitoring of clinical trial for new drug in 

osteoporosis 

IDDI serves on the IDMC (Independent Data Monitoring Committee) of a 

large phase II clinical trial of a new drug for osteoporosis.  
 

Validation of surrogate parameters in a study of cell therapy/ 

chondrocyte transplantation in cartilage defect patients 

This on-going project will explore the predictive value of a chondrocyte 

score and other baseline parameters for clinical, radiological and/or health 

economic parameters.  
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Validation of Vera Tag, a proximity-based assay designed to detect 

and quantitate protein expression and dimerization in formalin-fixed 

paraffin-embedded (FFPE) tissue specimens to measure HER2 

protein expression and HER2:HER2 dimer levels in early breast 

cancer. 

Quantification of HER2 expression and HER2:HER2 proximity in formalin-

fixed paraffin-embedded metastatic breast cancer specimens from a cohort 

of patients stringently pre-selected for HER2 gene amplification or HER2 

over-expression identifies sub-populations with different probabilities of 

long term survival following treatment with trastuzumab. (Desmedt et al, 

Diagnostic Molecular Pathology, in press, 2008). 
 

Determine the predictive value of topoisomerase alpha II gene 

aberrations for the efficacy of adjuvant anthracyclines-based 

chemotherapy in patients with early breast cancer. 

Correlative study of (1) immunohistochemical versus Fluorescent In Situ 

Hybridization (FISH) detection of topoisomerase alpha II and (2) 

topoisomerase alpha II gene aberrations (FISH) with molecular subclasses 

of tumors. 
 

Studies of prognostic factors in breast cancer  

One study evaluated the impact of cyclinsE, neutrophil elastase and 

proteinase 3 expression levels on clinical outcome in primary breast cancer 

(Desmedt et al, Int J Cancer 2006; 119:2539-45) In another one, a 

range of potential markers (stathmin, cyclin D1, prolactin, PTEN, p53 

protein, and PIK3CA mutation) were screened for their effect on survival 

and disease-free survival in primary breast cancer (Gardner et al, ASCO 

abstract). 
 

 

Classification procedure for clinical diagnosis of breast cancer based 

on mass-spectrometry  

Development of a classification rule based on mass-spectrometry data for 

breast cancer. This project was part of a competition in which several 

groups were asked to propose a classification rule based on the same 

dataset. The results were checked by using a validation dataset. 

(Valkenborg et al, Statistical Applications in Genetics and Molecular 

Biology 2008; 7(2), article 12) 
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Performance of gene selection and classification method in a micro-

array setting  

A simulation study to investigate which classification approaches are most 

suitable for constructing classification rules based on cDNA micro arrays. 

(Van Sanden S, Lin D, Burzykowski T (2008). Performance of gene 

selection and classification methods in a microarray setting: A simulation 

study. Communications in Statistics – Simulation and Computation, 37, 

409-424.) 

 

Selection of genes with a potential for genomic biomarkers  

Development of a procedure for selection of genes with expression levels 

exhibiting monotonic dose-response pattern. Such genes can be potentially 

useful as, e.g., markers of treatment response. (Lin et al, Online Journal of 

Bioinformatics 2009, 10(1), 67-73; Lin et al The Open Applied Informatics 

Journal 2009 (accepted for publication)) 

 
 

Processing of mass–spectrometry data used to select peptides 

serving as biomarkers  

Development of an algorithm for processing mass-spectrometry data, which 

can be used to select peptides that can serve as biomarkers. (Valkenborg 

et al, Journal of Mass Spectrometry 2009, 44, 516-529.) 
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