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Most biomarkers become extinct



Prognostic markers in Breast Cancer (IHC): 
>10.000 ‘fidget spinners’ around on 

pubmed



Why biomarkers? 

• PROGNOSTIC WHO SHOULD BE TREATED? 

• PREDICTIVE WHICH TREATMENT / RESPONSE

Clark GM. Breast Cancer Res Treat. 1994;30:117-26
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Breast Cancer Biomarker Timeline
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1,2 cm
Tumor-size. Anyone can do that, right?







“…Wie de Macro  

niet eert is de Micro 

niet weerd…”

MCB Gorsira , Leiden
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Survival related to grade in breast 
cancer





Poor fixation. Anno 2017….









Interobserver variatie ~ 30%
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ER, 100%



ER, 0%



Her2, 3+



Ki-67



Ki-67





1957 1980 21th 
century

The 
nano-
tech 10’s

The 
roaring 
20’s and 
beyond



21th century: The genomic era: TRANSCRIPTOMICS



Perou et al. Nature 2000; 406:747–752. 
Sorlie et al. Proc Natl Acad Sci USA 2001;98:10869–10874. 
Sorlie et al. Proc Natl Acad Sci USA 2003;100:8418–8423. 
Hu et al. BMC Genomics 2006;7:96. 



Normal-breast like
ER +

ER -



Multigene signature panels (spinners?)
Microarray and RT-PCR based assays

- 21 gene signature (Oncotype Dx)

- 70 gene signature (MammaPrint)

- 76 gene signature (Rotterdam)

- 50 genes: Risk of Recurrence (ROR) score (Prosigna)

- 8 genes (Endopredict) & Epclin

- 5 genes (Molecular grade index)

- 2 gene ratio (H/I™)            

- 97 gene: Genomic grade index (MapQuant Dx)

- 14 genes (BreastOncPx)

- 14 gene signature (Celera Metastasis Score™)

-186 gene signature (Invasiveness Gene Signature)

7 gene assay (THEROS The   
Breast Cancer Index)



Recurrence Score® Result Uses 21 key Genes 

Linked to Critical Molecular Pathways 

16 BREAST CANCER RELATED GENES

ER
PR

Bcl2
SCUBE2

GRB7
HER2

Ki-67
STK15

Survivin
Cyclin B1
MYBL2

Stromelysin 3
Cathepsin L2

GSTM1

CD68

BAG1

Beta-actin GAPDH RPLPO GUS TFRC

5 REFERENCE GENES

Estrogen Proliferation HER2 Invasion Others

Paik S, et al. N Engl J Med. 2004;351:2817-2826.
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Mammaprint genes







Ultralow risk 

Esserman et al, JAMA oncology, june 2017



OncotypeDX vs Mammaprint

• OncotypeDX Mammaprint

• 21 genes 70 genes

• qPCR microarray

• Prognostic & predictive Prognostic

• Number of overlapping genes: 1
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Driver-mutations and  ‘mutational portret/signature’





• Basal like 1

• Basal like 2

• Immunomodulatory

• Mesenchymal stem-
cell like

• Luminal androgen 
Receptor

Lehman et al, J Clin Invest. 2011









Den Brok et al, Precis Oncol 00, 2017





Optimal HRD-test we’re not there yet…

Den Brok et al, Precis Oncol 00, 2017



Checkpoint inhibitors Breast Cancer 
(PDL1) ?? 
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Targeted therapies in the pipeline?



Circulating Tumour DNA

• Science Translational Medicine 26 Aug 2015:
Vol. 7, Issue 302, pp. 302ra133



TAKE HOME

 Breast cancer is an extremely heterogeneous disease

 Traditional biomarkers (grading/ER/PR/HER2/Ki-67) are relatively 
robust, BUT Intraobserver-variability is a serious problem

 Gene profiles can provide prognostic and predictive information in 
specific settings

- HR-positive tumors, clinically high risk (20-25%): MammaPrint

- Promising in BC with an ultra-lowrisk profile? 

 TNBC: not one disease – molecular subtyping will be essential for 
selection of relevant therapy-regimes (standard AR-testing is 
‘nearby’)



Summary

 HRD / BRCA-ness: No gold-standard test YET

 PDL1 IHC: high spinner-alert, but the best there is at the moment

 FUTURE: Integration of histology, IHC and Molecular profile in 
standard work-up

 Pathology has a central role – both analytical & coordination

 Decision making support systems will be essential

 It all starts with carefull tissue handling and FORMALIN fixing. 



Thanks for your attention! 



EXTRA SLIDES



Heterogeneity



Heterogeneity



Histon-H3 – mitotic marker




