
#302 - Breast Tumours with Intermediate Histological Grade can be Reclassified
into Prognostically Distinct Groups by Gene Expression Profiling

Christos Sotiriou1, Pratyaksha Wirapati2, Sherene Loi1, Adrian Harris3, Steve Fox3, Johanna Smeds4, Hans Nordgren4, Pierre Farmer2, Viviane Praz2, Benjamin Haibe-Kains1, Françoise Lallemand1, Giuseppe Viale7, Christine Desmedt1, Virginie Durbecq1,  Denis
Larsimont1, Fatima Cardoso1, Hans Peterse5, Dimitry Nuyten5, Marc Van de Vijver5, Marc Buyse6, Mauro Delorenzi2, Jonas Bergh4, and Martine Piccart1. 1Translational Research Unit, Jules Bordet Institute, Université Libre de Bruxelles, Brussels, Belgium; 2S
wiss Institute of Bioinformatics (SIB), Switzerland; 3University of Oxford, John Radcliffe Hospital, Oxford, UK; 4Karolinska Institute, Stockholm, Sweden; 5Division of Diagnostic Oncology, Netherlands Cancer Institute, Amsterdam, Netherlands; 6Internation

al Drug Development Institute (IDDI), Brussels, Belgium; 7European Institute of Oncology, Milan, Italy.

Background

Material and
Methods

•Histological grade has long been recognized to provide
significant prognostic information

•Whilst grade 1 and 3 tumors are clearly associated with
different prognoses, those classified as grade 2 (~40%)
represent a difficulty in clinical decision making

•Inter-observer variability results in poor reproducibility
across institutions

Training set: N = 64 

Validation sets

Affymetrix U133A
22,283 probe sets

Elston-Ellis grade system 

~ 1000 tumor samples

Sorlie et al. PNAS, 2001 (STNO)
Sotiriou et al. PNAS, 2003 (NCI)
Van de Vijver et al. NEJM, 2002

NKI2(U) = untreated
NKI2(T) = treated

External published
datasets: N ~ 500

ER+
33 HG1

vs
31 HG3

Original Datasets
Untreated Populations

•KJ125 N=125
•TRANSBIG N=305

128 probe sets of
 “Grade Signature”

(97 genes)
FDC>0

Define GGI score
(Gene-expression Grade Index):

Defining Genomic Grade
in the training set

•Concordance with
 histological grade

•Prognostic value
 of GGI
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Conclusions

•HG2 tumors are a mixture of HG1 and HG3 cases
based on the genomic grade

•Gene-expression based grading can significantly
improve current grading system for the prognosis

assessment of breast cancer

•Genomic grade was highly reproducible across
multiple independent datasets and across different

microarray platforms

GG1 GG3

Grade 1 Grade 3

GG
I

Grade 2

Histological Grade 2 (HG2) Tumors are
a Mixture of Genomic Grade 1 and 3 Tumors

Validation set KJ125

Consistent Distribution of GG in Different
Populations and Microarrays Platforms

Van de Vijver et al. NEJN 2002
Central Pathology Review!
Untreated series N=165

Van de Vijver et al. NEJN 2002
Central Pathology Review!
Treated series N=130

Sorlie et al. PNAS 2001 Sotiriou et al. PNAS 2003

Comparison between the gene-
expression grade index (GGI) and

the 70-gene signature

70 genes GGI genes

TRANSBIG
validation series

(Use of Mammaprint®)

1.00.2 10

Low High HR (CI) High risk    Low risk
study O/N O/N better    better

IGR 4 / 22 10 / 37 1.38(0.43,4.49)

KI 2 / 7 5 / 23 0.84(0.16,4.36)

CRH 4 / 8 3 / 26 0.25(0.06,1.13)

GH 1 / 5 13 / 23 3.69(0.48,28.46)

JRH 0 / 5 5 / 14 >100 (-,-)

Tot 11 / 47 36 / 123 1.24(0.62,2.47)
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0 2 4 6 8 10 12 14 16 18 20 22 24 26

47 46 43 40 36 28 19 9 3 0 0 0 0 0HG1
127 124 117 107 99 82 69 39 18 8 4 3 1 0HG2
123 118 105 94 86 75 65 45 16 5 3 2 0 0HG3
297 288 265 241 221 185 153 93 37 13 7 5 1 0Total

number at risk

HG3 vs. HG1:

HR = 1.24 [CI 0.62-2.47)

p = 0.54 (logrank test)

HG1

HG2

HG3

time (years)

o
v
e
ra

ll 
s
u
rv

iv
a
l 
(%

)

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0 2 4 6 8 10 12 14 16 18 20 22 24 26

92 90 86 84 81 68 54 34 12 5 2 1 0 0GG1
213 206 187 164 147 124 105 64 29 10 5 4 1 0GG3
305 296 273 248 228 192 159 98 41 15 7 5 1 0Total

number at risk

GG3 vs. GG1:

HR = 2.45 [CI 1.37-4.40)

p = 0.002 (logrank test)
GG1

GG3

1.00.2 10

Low High HR (CI) High risk    Low risk
study O/N O/N better    better

IGR 5 / 41 13 / 55 2.30(0.81,6.49)

KI 2 / 16 13 / 44 2.87(0.65,12.76)

CRH 3 / 13 9 / 46 1.22(0.32,4.62)

GH 4 / 13 21 / 38 2.36(0.81,6.89)

JRH 0 / 9 10 / 30 >100 (-,-)

Tot 14 / 92 66 / 213 2.45(1.37,4.40)
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40 40 38 38 36 32 26 17 8 3 1 1 0 0HG2/GG1
87 84 79 69 63 50 43 22 10 5 3 2 1 0HG2/GG3
127 124 117 107 99 82 69 39 18 8 4 3 1 0Total        

number at risk

HG2 subset

HG2/GG3 vs. HG2/GG1 :

HR = 2.83 [CI 1.08-7.42)

p = 0.027 (logrank test)
HG2/GG1

HG2/GG3

1.00.2 10

Low High HR (CI) High risk    Low risk
study O/N O/N better    better

IGR 0 / 15 4 / 22 >100 (-,-)

KI 1 / 6 7 / 20 2.62(0.32,21.37)

CRH 2 / 9 3 / 15 1.02(0.17,6.17)

GH 2 / 6 9 / 16 2.49(0.53,11.59)

JRH 0 / 4 4 / 14 >100 (-,-)

Tot 5 / 40 27 / 87 2.83(1.08,7.42)

HG 2 subset

Genomic Grade

Histologic Grade

Clinical Outcome

Histological Grade Genomic GradeHG 2 subset

HG1

HG2

HG3

HG2/GG1
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