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Definition of luminal subtypes has been
inconsistent between published series …

Van’t veer et al. data set
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(97 genes)
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Defining Genomic Grade in Breast Carcinoma
ASCO 2005

Define GGI score
(Gene-expression

Grade Index)

GGI = scale  x j x j cutoff
j G1j G3
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Aims

•To determine if Genomic Grade
can better define luminal subtypes

in breast carcinoma

•To correlate these subtypes with
clinical outcome



Methods

Sorlie et al. 
PNAS, 2001

Sotiriou et al. 
PNAS, 2003

Van de Vijver et al. 
NEJM, 2002

Wang Y et al. 
The Lancet, 2005

Published datasets

Affymetrix U133A
22,283 probe sets

Original Datasets
ER+

Untreated

•Oxford
•Karolinska

N=86

Tamoxifen-
Treated

•Oxford
•Karolinska

•Guys

N=249

Total Number ER+/luminal subtypes = 787 samples 



Results



Applying Genomic Grade to Molecular Subtypes

Sorlie et al. 
PNAS, 2001

Sotiriou et al. 
PNAS, 2003

GGI score
(Gene-expression

Grade Index)

GGI = scale  x j x j cutoff
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Applying Genomic Grade to Molecular Subtypes
Sorlie et al. PNAS 2001
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Applying Genomic Grade to Molecular Subtypes
Sotiriou et al. PNAS 2003
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Clinical relevance of ER-positive luminal subtypes as
defined by Genomic Grade

ER Positive
Tumors

Clinical Relevance?

Genomic Grade
Subtypes 

>
Quantitative Levels 

of ER and PgR?

Grade 1 Grade 2 Grade 3
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Time to Distant Metastases
GG, ER and PgR expression levels

ER+ UNTREATED POPULATION N = 417

ER PgRGG

ER and PgR cutoff = Median Expression level



Time to Distant Metastases
GG, ER and PgR expression levels

ER+ TAMOXIFEN-TREATED N = 249

ER PgRGG

ER and PgR cutoff = Median Expression level



Expected Rate of Developing
Distant Metastases at 10 Years

Low High

%
Distant

Metastases

GGI

ER mRNA levels

PgR mRNA levels

parameter



Low High Poor Rich Poor Rich

Rate of Distant Metastases at 10 years
based on the GGI, ER and PgR expression levels

ER PgRGGI

ER+ UNTREATED POPULATION N = 417



Rate of Distant Metastases at 10 years
based on the GGI, ER and PgR expression levels

ER+ TAMOXIFEN-TREATED N = 249

ER PgRGGI
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8x10-22.3 (1.2-4.2)1x10-62.6 (1.8-3.7)Genomic Grade

High vs Low

0.30.8 (0.4-1.3)3x10-30.5 (0.4-0.7)PgR

Rich vs Poor

0.51.2 (0.7-2.2)0.90.9 (0.7-1.3)ER

Rich  vs Poor

0.11.4 (0.9-2.1)8x10-42.1 (1.5-3.0)Histological grade

1 vs 2 vs 3

7x10-22.1 (1.2-3.8)1x10-32.7 (1.6-4.5)Size

>2cm vs  2cm

0.80.9 (0.4-1.9)0.91.1 (0.6-2.0)Age (years)

 50 vs >50

p¶Hazard ratio

(95%CI)

 p¶Hazard ratio

(95%CI)

Univariate Multivariate

Prognostic Value of GG in Multivariate Model

ER+ UNTREATED POPULATION N = 417



3x10-32.1 (1.0-4.4)<1x10-53.1 (1.9-5.2)Genomic Grade

High vs Low

0.40.7 (0.4-1.4)5x10-40.5 (0.3-0.8)PgR

Rich vs Poor

0.90.9 (0.5-1.8)0.50.8 (0.5-1.4)ER

Rich  vs Poor

0.91.1 (0.6-2.0)0.21.4 (0.8-2.5)Nodal status

Positive vs Negative

0.81.1 (0.6-1.8)1x10-11.7 (1.1-2.6)Histological grade

1 vs 2 vs 3

0.11.7 (0.9-3.3)1x10-12.0 (1.1-3.5)Size

>2cm vs  2cm

0.70.8 (0.2-2.9)0.90.9 (0.3-2.6)Age (years)

 50 vs >50

p¶Hazard ratio

(95%CI)

 p¶Hazard ratio

(95%CI)

Univariate Multivariate

Prognostic Value of GG in Multivariate Model

ER+ TAMOXIFEN-TREATED N = 246



Conclusions (1)

•The use of Genomic Grade can distinguish two
luminal subtypes in a highly reproducible manner
across multiple datasets and microarray
platforms.

•Genomic Grade-defined subtypes show
statistically distinct clinical outcome in both
untreated and tamoxifen-treated populations.



Conclusions (2)

•These subtypes may provide important
stratification for future breast cancer trials
and hence have the potential to individualize
treatment.

•Further biological investigations into these
phenotypes may result in identifying important
therapeutic targets.
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Backup



BACKGROUND

•Several microarray studies have shown that breast tumours
can be grouped in at least 5 to 6 different molecular
subtypes namely basal-like, erbB2-like, normal-like and
luminal-like subtypes with distinct clinical outcome.

•Although the basal and the erbB2 subtypes are repeatedly
recognized as distinct entities, the definition of luminal
subtypes has been far from consistent between published
series.

•Refinement of their molecular definition is therefore
needed.



Rate of Distant Metastases at 10 years
based on the GGI, ER and PgR expression levels

ER+ UNTREATED POPULATION N = 86
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Rate of Distant Metastases at 10 years
based on the GGI, ER and PgR expression levels

ER+ Van de Vijver et al. NEJM N = 122

ER PgRGGI

Low High Poor Rich Poor Rich



Rate of Distant Metastases at 10 years
based on the GGI, ER and PgR expression levels

ER+ Wang Y et al. The Lancet N = 209

ER PgRGGI
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Multigene Predictors of Clinical Outcome
in Hormone Receptor Positive B.C.

ONCOTYPE DX

Patient
population

Core genes

Key findings

GGI

Node -

Proliferation/ER/
HER2/invasion

ER alone<PgR<RS

Node – and +

Proliferation/
differentiation

ER alone<PgR<GGI

Similar Message!


