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Backgr ound

Mat er ial and
Met hods

¥Hist ological gr ade has long been r ecognized t o pr ovide
signif icant  pr ognost ic inf or mat ion

¥Whilst  gr ade 1 and 3 t umor s ar e clear ly associat ed wit h
dif f er ent  pr ognoses,  t hose classif ied as gr ade 2 (~40%)
r epr esent  a dif f icult y in clinical decision making

¥I nt er - obser ver  var iabilit y r esult s in poor  r epr oducibilit y
acr oss inst it ut ions

Tr aining set :  N = 64 

Validat ion set s

Af f ymet r ix  U133A
22, 283 pr obe set s

Elston-Ellis grade system 

~ 1000 t umor  samples

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

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

Ext er nal published
dat aset s:  N ~ 500

ER+

33 HG1
vs

31 HG3

Original Datasets
Untreated Populations

¥KJ125 N=125
¥TRANSBIG N=305

128 pr obe set s of
 ÒGr ade Signat ur eÓ

(97 genes)
FDC>0

Def ine GGI  scor e
(Gene- expr ession Gr ade I ndex):

Def ining Genomic Gr ade
in t he t r aining set

¥Concor dance wit h
 hist ological gr ade

¥Pr ognost ic value
 of  GGI

GGI = scale  x j ! x j ! cutoff
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Gr ade 1 Gr ade 3

Conclusions

¥HG2 t umor s ar e a mixt ur e of  HG1 and HG3 cases
based on t he genomic gr ade

¥Gene- expr ession based gr ading can signif icant ly
impr ove cur r ent  gr ading syst em f or  t he pr ognosis

assessment  of  br east  cancer

¥Genomic gr ade was highly r epr oducible acr oss
mult iple independent  dat aset s and acr oss dif f er ent

micr oar r ay plat f or ms

GG1 GG3

Gr ade 1 Gr ade 3
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Gr ade 2

Hist ological Gr ade 2 (HG2) Tumor s ar e
a Mixt ur e of  Genomic Gr ade 1 and 3 Tumor s

Validat ion set  KJ 125

Consist ent  Dist r ibut ion of  GG in Dif f er ent
Populat ions and Micr oar r ays Plat f or ms

Van de Vij ver  et al. NEJ N 2002
Cent r al Pat hology Review!
Unt r eat ed ser ies N=165

Van de Vij ver  et al. NEJ N 2002
Cent r al Pat hology Review!

Tr eat ed ser ies N=130

Sor lie et al.  PNAS 2001 Sot ir iou et al.  PNAS 2003

Compar ison bet ween t he gene-
expr ession gr ade index (GGI ) and

t he 70- gene signat ur e

70 genes GGI  genes

TRANSBI G
validat ion ser ies

(Use of  Mammapr int ¨ )

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)
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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 Gr ade

Hist ologic Gr ade

Clinical Out come
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