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Background  PAM50/ROR 

 
 50-gene test developed to identify the intrinsic breast cancer 
 subtypes (luminal A, luminal B, HER2-enriched, Basal-like) 
 
 Subtypes used to generate a Risk of Recurrence (ROR) Score  
 Including 

 Tumor size 
 Proliferation (18 genes) 
 Number of positive lymph nodes 

 
 Designed to be performed in local pathology laboratories on FFPE tissue. 
 
 



Purpose: 

• The purpose of this study was to validate that, within the intended population, 
NanoString's PAM50 assay can identify: 

  

 A substantial number of node negative and positive women treated with 5 
 years of  endocrine therapy who have a risk of distant recurrence at 10 years 
 of <10%  and, therefore, may be spared over-treatment with the addition of 
 adjuvant chemotherapy to endocrine therapy. 

 

  

  

 Validation Study: 

  Gnant M et al. Identifying clinically relevant prognostic subgroups of postmenopausal women with node-
 positive hormone receptor-positive early-stage breast cancer treated with endocrine therapy: a combined 
 analysis of ABCSG-8 and ATAC using the PAM50 risk of recurrence score and intrinsic subtype. 

 Ann Oncol. 2015 Aug;26(8):1685-91. doi: 10.1093/annonc/mdv215.  



Objectives: 

 

• Demonstrate that the PAM50 ROR score provides additional prognostic information for 
time to distant recurrence (TDR) over and above standard clinical variables in patients 
with each of 1, 2 and 3 positive nodes, both  

• (a) as a continuous measure (ROR score)  

 and  

• (b) using pre-defined risk groups  

 

• Demonstrate that the PAM50 ROR score provides additional prognostic information for 
time to distant recurrence (TDR) over and above standard clinical variables for all 
patients regardless of nodal status. 

 

Primary end point:  

Time to Distant Recurrence (TDR) 

TDR: Interval from diagnosis until distant recurrence, or death due to breast cancer. 

  

 



DBCG 99C Protocol 
 ER+ (≥10%) postmenopausal breast cancer patients  
Endocrine treatment: 5 years 

  

 High Risk: 

 Tumor > 2 cm  

 or 

 N+  

 or 

 ductal grade II-III 

 

 The DBCG 99C cohort study consisted of N=6,529 patients, of  which 
 N=2,971 met the selection criteria for the current study:   

 Inclusion year 2000-2003 

 Number of positive nodes between 0 and 3 

  

 Median F/U: 9.25 years  

 

  

Treatment: 
Tamoxifen (TAM) + Aromatase inhibitor (AI) 
AI + TAM 
TAM 
AI 

Ejlertsen B et al. Acta Oncol. 2014 Feb;53(2):174-85.  



Flow Chart 

Measured Tumor 

Surface Area 

 (H&E stained slide) 

Number of Unstained  

Slides to Use* 

4 – 19 mm2 6 

20 – 99 mm2 3 

More than 
100 mm2 

1 



Prediction of 10-year distant recurrence  
Patient characteristics: 

Molecular 
Intrinsic subtype 

N(%) 

Luminal A 1.515 (55.7%) 

Luminal B 977 (35.9%) 

HER2 Enriched 203 (7.5%) 

Basallike 27 (1%) 



Prediction of 10-year distant recurrence 
 Results:   

Cumulative incidence by risk group and nodal status 

Description of intrinsic subtypes by number of positive nodes 
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Validation of prediction of distant recurrence (DR) 
in a subgroup of node positive patients: 
 N: 1466 
Follow up – 9.25 years 

 

 

 

 

 

DR incidence by ROR-based risk groups 
for N+ patients 

 

37% of patients with 1 and 15% with 2 positive nodes who have an excellent prognosis  



Validation of prediction of distant recurrence (DR) 
in a subgroup of  
node positive patients: 
 

Cumulative DR incidence for 
patients with 1 positive node 

Cumulative DR incidence for patients 
with 2 positive nodes 

p<0.0001 p<0.0001 

In multivariate analysis (Cox proportional hazards regression model and Fine and Gray´s model), the PAM50 derived 
ROR score provided prognostic information in addition to and beyond established clinical factors for predicting 
distant recurrence: p< 0.0001 (1 positive node), p< 0.0002 (2 positive nodes) 
 



 

• Prosigna (PAM50) accurately discriminate postmenopausal patients with ER positive 
breast cancer according to risk of recurrence.  

 

• a proportion of postmenopausal patients in a real-world setting could be spared 
chemotherapy (CT) following appropriate endocrine therapy.  

 

• Prosigna can identify at least 37% of patients with 1 and 15% with 2 positive nodes 
who have an excellent prognosis and, in conjunction with other clinicopathological 
factors, may be spared adjuvant CT in a real world setting.   

 

 

In Conclusion 



 DBCG: Arbejdsgruppe  
  genprofil 

 

• Formål:   At mindske andelen af patienter der anbefales kemoterapi 

 

• Aktuelt modtager ca. 95% af danske brystkræftpatienter systemisk adjuverende 
behandling og 57% får kemoterapi (= protokolallokerede patienter, DBCG 
kvalitetsindikatorrapport 2014). 

• Den relative risikoreduktion ved kemoterapi er ca. 30%  

 

• Genekspressionsprofiler kan identificere patienter med en så god prognose at behandling 
med kemoterapi synes unødig. 

 

• Status: Man afventer HER2 resultater fra DBCG99C studiet med henblik på at foretage 
endelig beregning af hvor mange patienter der kan skånes for kemoterapi- 

 

• DBCG arbejdsgruppe:  
• Medicinsk udvalg: Ann Knoop, Bent Ejlertsen 

• Patologiudvalg: Eva Balslev, Maj-Lis Møller Talman, Trine Tramm, Anne-Vibeke Lænkholm 
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Background       
Perou, Sørlie et al, Nature 2000 
Molecular portraits of human breast tumours 
 
Intrinsic gene subset: 476 genes 



Background 

• Intrinsic subtypes are proven prognostic in many settings with specific 
interest for the luminal A versus Luminal B subtype in ER positive 
postmenopausal breast cancer patients. 

 



St Gallen International Expert Consensus 2015 
Annals of Oncology 00: 1–14, 2015 
doi:10.1093/annonc/mdv221 

17 





 
IHC surrogat markører for brystkræft 

(Prat, Pineda et al. 2015) 



Digital Image analysis outperforms manual biomarker 
assessment in breast cancer  - but still a substantial 
proportion of misclassification. 

SI:Sensitivity SP:Specificity P1-01-06 SABCS 2015, Stålhammer G et al. Karolinska University Hospital 



Aktuelt kommercielt tilgængelige genomiske 
tests 

21 



PAM50 gene list 

UBE2T RRM2 KIF2C SFRP1 MDM2 

BIRC5 UBE2C ACTR3B KRT14 NAT1 

NUF2 CENPF MYC ESR1 FOXA1 

CDC6 PTTG1 EGFR SLC39A6 BLVRA 

CCNB1 EXO1 KRT5 BAG1 MMP11 

TYMS ORC6L PHGDH MAPT GPR160 

MYBL2 ANLN CDH3 PGR FGFR4 

CEP55 CCNE1 MIA CXXC5 GRB7 

MELK CDC20 KRT17 MLPH TMEM45B 

NDC80 MKI67 FOXC1 BCL2 ERBB2 

Plus 8 household genes 



PAM50/ROR: 
Nanostring Technology 

• Direct multiplexed measurement of gene expression with color-coded probe pairs 

• two ~50 base probes per mRNA that hybridize in solution 

• The Reporter Probe carries the signal, the Capture Probe allows the complex to be 
immobilized for data collection 

• No amplification  

Nature Biotechnology vol 26 march 2008 



Risk of Recurrence (ROR) 



Event Distribution 

TDR: Time to distant recurrence 

TR: Time to recurrence (local or distant) 



Results: 
Distribution of intrinsic subtype  
by number of positive lymph node 


