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Breast Cancer

e 13% of all cancers diagnosed in Iran in 2020 (~17,000 cases)
e 25% of all cancers diagnosed in Canada in 2020 (~27,000 cases)
* A heterogenous disease (molecular, histological and clinical)

* The goal of breast cancer classification:

* To determine the optimal treatment plan for the patients
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Gene Expression Profiling Tests

PAMS50 (Prosigna)
MammaPrint
Oncotype
EndoPredict

Breast Cancer Index

GEP tests are recommended by:

* American Society of Clinical Oncology (ASCO)

* National Comprehensive Cancer Network (NCCN)

« St. Gallen International Experts Consensus

« European Society of Medical Oncology

« National Institute for Health and Care Excellence (NICE)



Oncotype



Oncotype: First Report

« NSABP B14 Trial
668 ER+/HER2- node - BC patients treated with Tamoxifen
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Oncotype: First Clinical Trial

* NSABP B20 Trial

651 ER+/HER2- node- BC patients randomly assigned to chemo
and chemoendocrine therapy
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Oncotype: Intermediate RS

 TAILORX Trial
* 6711/9719 ER+/HER2- Node- BC patients with intermediate RS (16-25)

« Randomized for endocrine or chemoendocrine therapy
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Oncotype: Node+ patients

« RXPONDER Trial
« 5018 ER+/HER2- Node+ BC patients with low or intermediate RS (0-25)
- Randomized for endocrine or chemoendocrine therapy
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PAMS5O0 (Prosigna)



Start of Gene Expression Profiling
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Gene Expression Profiling and Outcome
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PAMS5O0: Prediction Analysis of Microarray 50
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PAMS50: Risk of Recurrence Score (ROR)

* Molecular Subtype
« Tumour Proliferation Score

« Tumour Size (=<2 or >2 cm)
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PAMS5O0: First Study

« ATAC Trial
« 1017 ER+/HERZ2- BC patients treated with Tamoxifen/Anastrozole
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Dowsett et al., JCO 2013



PAMS50: Second Study

« ABCSG Trial
« 1478 ER+/HER2- BC patients treated with Tamoxifen/T+Anastrozole
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PAMS50: Second Study

« ABCSG Trial
« 1478 ER+/HER2- BC patients treated with Tamoxifen/T+Anastrozole
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PAMS50: Node-Positive Patients

ABCSG and ATAC Trials

« 331 ER+/HER2- 1 Node+ BC patients with 5-year hormone therapy
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PAMS50: Node-Positive Patients

« ABCSG and ATAC Trials
« 212 ER+/HER2- 2-3 Node+ BC patients with 5-year hormone therapy
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PAMS5O0: Danish Study

DR: Cumulative Incidence (%)
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DR: Cumulative Incidence (%)
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PAMS50: Danish Study

1395 ER+/HER2- Node+ BC patients with 5-year hormone therapy
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DR: Cumulative Incidence (%)

PAMS50: Danish Study

1395 ER+/HER2- Node+ BC patients with 5-year hormone therapy
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PAMS5O0 vs Oncotype



PAMS50 ROR vs Oncotype RS

« ATAC Trial

« 1017 ER+/HERZ2- BC patients with 5-year Tamoxifen/Anastrozole
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PAMS50 ROR vs Oncotype RS

« ATAC Trial
« 1017 ER+/HERZ2- BC patients with 5-year Tamoxifen/Anastrozole
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PAMS50 ROR vs Oncotype RS

« 774 ER+/HER2- BC patients with 5-year hormone therapy

Table 1. Univariate HRs and C Indexes for All Prognostic Signatures According to Nodal Status

During Years O to 10
Patient Group
Node-Negative Disease Node-Positive Disease
Cene (n=591) (n=227)
Signature HR (95% CI)? C Index (95% Cl) HR (95% CI)? C Index (95% CI)
CTS 1.99 (1.58-2.50) 0.721 (0.668-0.774) 1.63 (1.20-2.21) 0.640 (0.554-0.726)
IHC4 1.95 (1.55-2.45) 0.725 (0.665-0.785) 1.33 (0.99-1.78) 0.601 (0.511-0.690)
RS @{G.SBS—[}.?SU 1.39 (1.05-1.85) 0.603 (0.513-0.693)
BCI 2.46 (1.88-3.23) 0.762 (0.704-0.820) 1.67 (1.21-2.29) 0.652 (0.566-0.739)
ROR @4 (0.707-0.821 1.58 (1.16-2.15) 0.636 (0.552-0.719)
EPclin 2.14(1.71-2.68) 0.765 (0.716-0.814) 1.69 (1.29-2.22) 0.671 (0.590-0.752)

Sestak et al., JAMA Oncology 2018



PAMS50 ROR vs Oncotype RS

100 ER+/HER2- BC patients with 5-year hormone therapy

« 29% Chemotherapy and 57% Radiotherapy

Agreement in risk group assignment between ODX RS and Prosigna ROR.

Oncotype Recurrence Score

Low Intermediate High Total
(<18) (18-30) (>31)
Prosigna risk groups
Low (<40) 43 22 2 67
Intermediate 8 8 1 17
(40-60)
High (61-100) 6 9 1 16
Total 57 39 4 100

Abdelhaka et al., Can Treat and Research Com 2021



ODX, Prosigna, and Ki67 scores in three cases with confirmed recurrence at different sites and their clinical characteristics.

PAMS50 ROR vs Oncotype RS

100 ER+/HER2- BC patients with 5-year hormone therapy

3/100 had recurrence

ODXRSscoreAnd ~ Prosigna ROR  Ki67(%) and Recurrence regional and distant (site) ~ Time to recurrence  Age Menopause Surgery Hormonal ~ Chemotherapy  Radiotherapy
category score and proliferative
category labeling index
17 Low 66 High 30 High (chest wall) 6 vears 51 Peri-menopausal ~ Mastectomy Y N Y
11 Low 70 High 30 High (left breast) 17 years 70 Postmenopausal ~ Lumpectomy Y Y N
20 Intermediate 80 High 30 High (Liver) 5 years 68 Postmenopausal ~ Mastectomy Y N N

Abdelhaka et al., Can Treat and Research Com 2021



PAMS50 ROR vs Oncotype RS

12 ER+/HER2- BC patients recently diagnosed

All had Oncotype test (Genomic Health Inc.)

Sample ID Age at Diagnosis ER Status PR Status

10

11

12

44

59

48

47

41

48

63

30

34

52

53

37

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

Positive Positive

HER2 Status Tumour Size Lymph Node Status Oncotype RS

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

>2cm

<=2cm

>2cm

<=2cm

<=2cm

<=2cm

<=2cm

>2cm

>2cm

<=2cm

<=2cm

<=2cm

Negative
Micromets
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Oncotype 10 years Distance Recurrence Risk

PAMS50 Molecular Subtype PAM50 ROR

PAMS0 10 years Distance Recurrence Risk

| 16 4% Luminal A 25 4% |
11 13% Luminal B 55 24%
7 3% Luminal B 54 11%
18 5% Luminal B 55 11%
| 18 5% Luminal A 28 4% |
| 1 3% Luminal A 44 11% |
20 6% Luminal A 34 4%
41 29% Luminal B 72 22%
22 8% Luminal A 23 4%
12 3% Luminal A 28 4%
17 5% Luminal A 26 4%
20 6% Luminal A 19 4%




Test Reports



Oncotype Report

Recurrence Score®
(RS) Result

17
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Risk at 9 Years
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TAILORx

Group Average Absolute
Chemotherapy (CT)
Benefit*

RS 11-25 All Ages

<1%

TAILORx

Decision on individual treatment especially around
the RS 25 cutoff may consider other clinical factors.

Quantitative Single-Gene Scores

romatase Inhibitor / TAM = Tamoxifen

Al=A
Cl = Confidence Intervals

*For estimated CT benefit for individual RS

results, see page 2.
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Oncotype Report

Recurrence Score® Distant Recurrence
(RS) Result Risk at ? Years

With TAM Alone

41 29%

05% CI (22%, 37%)

MNSABP B-14

Group Average Absoclute
Chemotherapy (CT)
Benefit*

RS 26-100 All Ages

>15%

95% CI (9%, 37%)

MSABF B-20

S
Decision on individual treatment especially around TAM = Tamoxifen *For estimated CT benefit for individual RS
the RS 25 cutoff may consider other clinical factors. Cl = Confidence Intervals results, see page 2.

Quantitative Single-Gene Scores'

9.7 ER Positive 3.2 PR Negative
[ h 4 v
=37 6.5 =125 3.2 55

=100

9.3 HER2 Negative
—_—

<& 0wy ns =130



PAMS50 Report: Node-Negative

Test Results Molecular Subtype ~ Luminal A

Risk of Recurrence (ROR) Score 25

Low-Risk Intermediate-Risk High-Risk

0 40 60 100

Estimated Average Risk of Distant Recurrence at 10 Years 4% (95% Cl: 3% - 5%)

0% 25% 50% 75% 100%



PAMS50 Report: Node-Positive

Test Results Molecular Subtype » Luminal B

0%

Risk of Recurrence (ROR) Score 55

Low-Risk High-Risk

@

40 100

Estimated Average Risk of Distant Recurrence at 10 Years - 24% (95% CI: 19% - 31%)

25% 50% 75% 100%



Molecular Subtypes
Implications



Discordance of HER2+ and HER2-Enriched Subtypes

clinical subtype HER2+ ER-

Luminal A ——

Luminal B .-—4

HER2-Enriched §i

Basal-Like -—c

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Based on 1,237 HER2+ patients



Discordance of ER+ and Luminal Subtypes

clinical sutype ER+ HER2-

Luminal A | | I I | R —
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Discordance of TNBC and Basal-Like Subtypes

Luminal A

Luminal B

HER2-Enriched

Basal-Like

clinical subtype TNBC
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20% 30% 40% 50%
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pPCR in Molecular Subtypes of ER+ Patients

« 474 ER+ patients

* pPCR rate after neoadjuvant chemotherapy

IHC/FISH
B Molecular Subtyping

BP Luminal (n=317) - 5%

HR+/HER2- (n=403) 11%

0% 5% 10% 15% 20% 25% 30% 35%

Whitworth et al., Annals of Surgical Oncology 2017



Response to Anti-HER2 among HER2-Enriched Patients

« CALGB 40601 Clinical Trial
« 305 HER2+ patients
« Neoadjuvant (Taxol, Trastuzumab, Lapatinib)

« pPCR among HER2-Enriched vs nonHER2-Enriched: 70% vs 34-36%

100

1% 2%

80
70%
Il HERZ-E (n =82)

Lum A (n = 80) 60 4
M Lum B (n = 80)

M Basal (n=14)

M Claudin-Low (n = 3)

[ Normal-like (n = 6)

40

pCR Rate (%)

20

HER2-E Luminal A Luminal B
(n=82) (n =80) (n = 80)

Carey et al., JCO 2016



Response to Anti-HER2 among HER2-Enriched Patients

« NCCTG (Alliance) N9831 Clinical Trial

« 1,392 HER2+ patients

« Adjuvant chemotherapy with (908) or without (484) Trastuzumab
« 1,003 (72%) were HER2-Enriched and 97 (7%) were Basal-Like

100 + 100 =
90 90 -
80 80 =
70 70 =
) 60 = L %) 60
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o 50 1 Basal o 50 = Basal
< 404 Her2 | og-rank P= .79 S 40 ——— Her2
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Years from random assignment
No. at risk .
38 36 33 30 28 24 21 19 18 11 9 No. at risk
342 328 207 278 264 249 236 219 198 139 90 59 54 46 43 39 37 34 34 29 21 14
47 46 44 42 35 a2 31 27 21 18 14 662 647 609 573 551 527 508 468 423 287 175
57 56 53 48 46 42 41 40 ar 30 20 85 84 81 78 76 73 69 66 59 47 33
102 101 95 94 93 88 87 84 75 49 33
Chemotherapy alone Chemotherapy with Trastuzumab

Perez et al., JNCI 2017



Response to Anti-Her2 in ER+/HER2-Enriched Patients

EGF30008 clinical trial
568 ER+/HER2- patients were randomized on Letrozole with or without Lapatinib

Median progression-free survival for HER2-Enriched (6.5 mvs 2,6 m, HR : 0.24, p : 0.02)
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Abstract

Breast cancer is a heterogeneous disease manifesting diversity at the molecular, his-
tological and clinical level. The development of breast cancer classification was cen-
tered on informing clinical decisions. The current approach to the classification of
breast cancer, which categorizes this disease into clinical subtypes based on the
detection of estrogen receptor, progesterone receptor, human epidermal growth fac-
tor receptor 2, and proliferation marker Kié7, is not ideal. This is manifested as a het-
erogeneity of therapeutic responses and outcomes within the clinical subtypes. The
newer classification model, based on gene expression profiling (intrinsic subtyping)
informs about transcriptional responses downstream from IHC single markers, reveal-
ing deeper appreciation for the disease heterogeneity and capturing tumor biology in
a more comprehensive way than an expression of a single protein or gene alone.
While accumulating evidences suggest that intrinsic subtypes provide clinically rele-
vant information beyond clinical surrogates, it is imperative to establish whether the
current conventional immunohistochemistry-based clinical subtyping approach could
be improved by gene expression profiling and if this approach has a potential to

translate into clinical practice.
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