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Intrinsic Subtypes: Basically “A Spectrum”
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Comment by Cliff Hudis

* The Ki67 discussion mentions “barriers to standardized
assessment” but our groups’ work has shown that the results are
simply highly variable. That is a greater issue than failure to agree
on a cut-point.

* IHC FORKi67 IS A POORLY REPRODUCIBLE ASSAY BETWEEN/AMONG THE BEST
LABS IN THE WORLD, AND SHOULD NOT BE USED TO DIRECT PATIENT CARE,

UNLESS MITCH DOWSETT DOES IT FOR EVERYONE USING JACK CUZICK’S
ALGORITHM WITHIN HIS IHC4, WHICH OF COURSE IS NOT PRACTICAL.

* |IFYOU CAN AFFORD MODERN CHEMOTHERAPY, YOU CAN AFFORD A WELL-
DESIGNED, ANALYTICALLY VALIDATED TEST TO DETERMINE IF THE
CHEMOTHERAPY IS NEEDED.
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VOLUME 29 - NUMBER 32 - NOVEMBER 10 2011

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Prognostic Value of a Combined Estrogen Receptor,
Progesterone Receptor, Ki-67, and Human Epidermal
Growth Factor Receptor 2 Immunohistochemical Score
and Comparison With the Genomic Health Recurrence
Score in Early Breast Cancer

Jack Cuzick, Mitch Dowsett, Silvia Pineda, Christopher Wale, Janine Salter, Emma Quinn, Lila Zabaglo,
Elizabeth Mallon, Andrew R. Green, Ian O. Ellis, Anthony Howell, Aman U. Buzdar, and John F. Forbes

See accompanying editorial on page 4219 and article on page 4279

A B §S T RATCT

Conclusion

This study suggests that the amount of prognostic information contained in four widely performed
IHC assays is similar to that in the GHI-RS. Additional studies are needed to determine the general
applicability of the IHC4 score.

J Clin Oncol 29:4273-4278. @ 2011 by American Society of Clinical Oncology
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Degree of concordance (bolded box) between Laboratory B and Laboratory D at the St. Gallen—
recommended Ki67 percentage of positively stained tumor cells cutoff of 13.5%.
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Mei-Yin C. Polley et al. INCI J Natl Cancer Inst
2013;105:1897-1906

© The Author 2013, Published by Oxford University Press. Al rights reserved. For Permissions, J N C I
please e-mail: journals.permissions@oup.com.

Ki-67 determination

* Extensive studies support the prognostic value of Ki-
67, but clinical validation has proved difficult. While
high and low values are reproducible and clinically
useful, there appears to be no optimal cut point, at
least to predict pCR along the continuum of Ki-67
levels . International collaboration has led to
improvements in concordance of the Ki-67 scoring.
Image analysis may help to reduce variability.
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HE staining Multi-parameter molecular
Histological Classification marker tests
Nuclear grade * Genomics
gene expression
Immunohistochemistry (mRNA assay)
Estrogen Receptor
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Multi-parameter molecular markers

« The 21-gene Recurrence Score (RS) Oncotype DX®
« Amsterdam 70-gene profile MammaPrint®
« PAM50 Prosigna®

« Rotterdam 76-gene signature

« Genomic grade index (GGI)

« Breast cancer index (BCI)

« Endopredict

Panel of 21 Genes and the Recurrence-Score Algorithm

Proliferation Estrogen
Kie?7 ER
STK15 PGR

Survivin ‘ BCLZ
CCNB1 (cyclin B1) SCUBE2

MYBL2 | GsTM1 |

Reference
ACTE (8-actin)
GAPDH
RPLPO
GUS
TERC

Invasion
MMPI11 (stromelysin 3)
CTSL2 {cathepsin L2)

™e NEW ENGLAND
Paik S et al. N Engl J Med 2004;351:2817-2826 JOURNAL . MEDICINE
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NPOE AN MAIEHRB Fi16E ERA O —T4+—5 L

Proliferation
Ki-67
STK15
Survivin
Cyclin B1
MYBL2

Invasion
Stromelysin 3
Cathepsin L2

Estrogen
ER

PR
Bcl2
SCUBE2

GSTM1 BAG1

CD68

Reference
Beta-actin
GAPDH
RPLPO
GUS
TFRC

RS = + 0.47 x HER-2 group score
- 0.34 x ER group score
+ 1.04 x proliferation group
+ 0.10 x invasion group score
+ 0.05 x CD68

- 0.08 x GSTM1

- 0.07 x BAG1

Category

RS (0 —100)

Low risk

RS <18

Intermediate risk

RS 218and <31

High risk

RS = 31

JOURNAL OF CLINICAL ONCOLOGY

Rate of Distant Recurrence as a Continuous Function of the Recurrence Score

Low-Risk Group

Rate of Distant Recurrence at 10 Yr (% of patients)

0 5 10 15

Intermediate-
Risk Group

20 25 30 35

Recurrence Score

High-Risk Group

o 0010 o g o o o L)

40

45 50

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

The NEW ENGLAND
JOURNAL o MEDICINE
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Kaplan-Meier plots for distant recurrence comparing treatment with tamoxifen (Tam) alone versus
treatment with tamoxifen plus chemotherapy (Tam + chemo).
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JOURNAL OF CLINICAL ONCOLOGY

©2006 by American Society of Clinical Oncology
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Multi-parameter molecular markers

« The 21-gene Recurrence Score (RS) Oncotype DX®
« Amsterdam 70-gene profile MammaPrint®
« PAM50 Prosigna®

« Rotterdam 76-gene signature

« Genomic grade index (GGI)

« Breast cancer index (BCI)

« Endopredict
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The competition proved to be so tight that this year’s Top 10 is actually a Top 12,

Prosigna Breast Cancer Prognostic Gene Signature Assay

04

Overtreatment in health care wastes money and
can sometimes cause more harm than good.
NanoString’s Prosigna Breast Cancer Prognostic
Gene Signature Assay, introduced in February
2013, brings more detailed prognostics right to
the clinic, with the goal of sparing breast cancer
patients from overly aggressive treatments.
NanoString’s Prosigna assay determines a
patient’s risk of breast cancer recurrence by
examining the gene expression profile of the
patient’s tumor cells. Aleix Prat, a physician and
researcher at Vall d "Hebron Institute of Oncology
in Barcelona, uses the score to identify patients
who might do fine without chemotherapy or
radiation if they’ve responded well to endocrine
therapy.

NanoString

The assay is also useful in research because it can identify the true biological subtype of the tumor—the
only test that can, Prat says. In addition, “it captures more biological information than the set of three to
four pathology-based biomarkers currently used in the clinic.”

Brad Gray, the CEO of Seattle-based NanoString, says that other genomic tests can make similar
assessments, but NanoString’s technology is simple enough to be used in the clinic, rather than sent to
specialized labs. One kit sells for $2,000, but the instrument that performs the actual analysis, called the
nCounter, runs about $250,000, at least in Europe. The company plans to introduce the assay in the
United States in 2014, but isn’t yet saying what they’ll charge US customers. "There are a lot of
opportunities to continue to expand the utility of the assay,” says Gray. "We think this is the first of a
menu of diagnostic tests we hope to build on this system.”
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Prosigna Breast Cancer Prognostic Gene Signature Assay

NanoString
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Distribution of the intrinsic molecular subtypes of breast cancer in clinical HER2 status (cHER2)-
negative and cHER2+ disease in the combined the cancer genome atlas and molecular taxonomy
of breast cancer international consortium dataset. cHER2 = clinical HER2 status.

cHER2- cHER2+
n=1717 n =468
Basal-like Il
HER2-enriched
Luminal A

Luminal B &

Aleix Prat et al. INCI J Natl Cancer Inst 2014;106:dju152 J N CI

Prospective study of the impact of the PAMS50 assay on
adjuvant clinical decision-making in an unselected
population of women with ER+, HER2-negative, node-
negative breast cancer: a GEICAM study

Prosigna Subtypes

Luminal B | HER2 Enriched | Basal
IHC (%) (%) (%) (%)
il Luminal A | 64 (51.6) | 15 (24.6) 0(0.0) 0(0.0) 79
St Gallen
FIJENETI Luminal B | 60 (48.4) | 46 (75.4) 2(66.7) 2(1000) | 110
Triple Neg | 0 (0.0) 0(0.0) 1(33.3) 0(0.0) 1
Total 124 61 3 2 190

The concordance in a comparison of Prosigna Luminal A/B [including
Her2-enriched] vs IHC-Luminal A/B was 60%, with a Kappa=0.2365
(only fair agreement).

SABCS 2014
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