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Themes

The Perversity of Cancer Diversity
+ Heterogeneity (Breast Cancer + Patient)

Forgone Lexicon

+ Out with the old, in with the “new” language of
Breast Ca

Treat to beat or treat to retreat?
* What is the treatment intent ? What is the target
* Moving towards individualized therapy

Breast Cancer

Who Gets it ?
+

Why ?
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Breast Cancer Risk Factors

Relative
Factor sk High risk group
Age >10__ Elderly
G ical location 5 “Developed cour i
menarche 3 Menarche before age 11
Age at menopause 2 Menopause i
Age at first full 3 First child ir
pregnancy
Family history >2 Brentcance infintdegee  FHy + 15-20%

relative w

Atypical hyperplasia

Sodoeconomic group 2 Groups Land 1T
Diet 15 High intake of saturated fat
Body weight )

Premer 07 Body mass index >35

Postme Body mass index >35

0 ionising ™
young females after age 10
genous hormones
aceptives 121 Cunentuse
Hormone replacement 135 Use 10 years
therapy
Diethylstilbestrol 2 Use during pregnancy
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other, 25% 2%
Report on Cancer Statistics in Alberta — Nov 2009
Canadian Cancer Statistics 2009
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Genetic ~ 5-6% of a
Major breast cancer susceptibility genes
Chromosome Gene Gene penetrance for breast

Gene Associated syndrome site frequency

BRCAL | HBOC 17021 Rare Very high

BRCA2 | HBOC 1301213 Rare High

pS3 | Ui-Fraumeni 17p13.1 Very rare High

PTEN | Cowden 10022-23 Very rare High

ATM | Ataxio-telangiectasia 11022:23 Commeon Low to moderate

(neterozygotes)
STK11 | Peutz-Jeghers 199133 Very rare High
——— Uptodate 2010

++ Many Others

« Lesser genetic mutations
« Polymorphisms

* SNP Variants

« Vast Majority Unknown...




Why is Cancer, Cancer ?

Growth - Self Signalling
Evades % Ignores
Normal Cell Death anti-growth signals
“Suicide” l
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Self

Unlimited Replication

Modified from - Hanahan D, et al. Cell. 2000;100:57-70.

Clinical
Behavior of
Breast Cancer

The Spectrum of Disease

+ Rapid disease progression
« Extensive organ involvement
* Resistance to Treatment

/ + Death within weeks of diagnosis

« Long, slow disease course
« High sensitivity to treatment
« Long Term Survival

There is more than one type of
“Breast Cancer”

Luminal A
ER+/Her2-

HER2+
ER-

: Luminal B
ER+

Basal-like
ER-/HER2- _

Sorlie T et al, PNAS 2001

The Law of the Instrument

Maslow's hammer t;
"It is tempting, if the only .
tool you have is a hammer,
to treat everything as if it - v S
were a nail.” - -
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Abraham H. Maslow (1966). The Psychology of Science. p. 15

Therapy needs to be
tailored accordingly...
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Chemotherapy Drug Level Variability
Among Patients
Based on Genetic Polymorphisms

Uridine Glucuronosyltransferase 2B7
Pharmacogenetics Predicts Epirubicin
Clearance and Myelosuppression
(ASCO 2009, Abstract #2504)

M.B Sawyer, S. [ aju, E. F V. L aju, A.G. Scarfe,
R.B. Bies, J. Hanson, M.J. Clemons, M. Kuzma, J.R. Mackey

Goals of Therapy

Treat to Beat ?
Or
Treat to Retreat ?

| Early Stage Disease: |
| Treatment Goal = Cure |
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People are more willing to undergo toxic therapy if it means a chance at cure

Widespread “Incurable” Breast Cancer
Treatment intent is Palliative

| Treatment Goal = Disease Control |
= Control cancer related symptoms Quanty
= Minimize treatment related toxicity Os

= Minimize interference in patient’s life Lite

= Extend survival

| Metastatic Breast Cancer Rx |

| Resistance
Visible
1 to treatment Metastatic
1 Disease
10° |
|
Microscopic
Metastatic
Disease

Treatment Stopped _I

Number of Cancer Cells

Time

l = treatment cycle

Who Do We Treat?
What Do We Treat With?

Prognostic Factor
* How bad is the cancer?
* Goal - to treat those @ highest risk
(avoid Rx in low risk)

Predictive Factor
* What is the best treatment for the cancer
* Goal - Treat with most effective Rx
(avoid giving ineffective Rx)




Estimating Benefit

» Clinical presentation
« Meta-analyses / Overview data
=« Online calculators
- Adjuvant!
= based on SEER database / BC database
= www.adjuvantonline.com
- Numeracy
= based on expert opinion

= www.mayoclinic.com/calcs/adjuvant/index-
becacalc.cfm

« Gene Expression Analysis

Table 1. ally Available for the Prediction of

Variable Mammaprint Oncotype DX MapQuant Dx

Provider Agendia Genomic Health Ipsogen

Type of assay 70Gene assay 21-Gene recurrence score  2:Gi Genomic grade

Type of tissue sample Fresh or frozen Formalin-faed, parafin.  Formalin.fued, paraffin Fresh or frozen
embedded embedded

Technique ONA microarrays ONA microarrays

Centrally certified laboratory Yes Yes

Indication To aid in prognostic pre. To restratify grade 2 tu

diction in patients <61
ge with stage |
or II, node-negative

mors into low-risk
apredicted lowriskor  grade 1 or high-risk
highrisk of recurrence  grade 3 tumors, spe-

disease with a tumor cifically for invasive.
size of <5 cm or poor response to primary, ER-positive
endocrine therapy grade 2 tumors
Level of evidence (I-V). " [l "
FDA dearance Yes No No No
Availabilty Europe and United States  Europe and United States United States Europe

ER denotes estrogen receptor, FDA Food and Drug Administration, and Q-RT-PCR quantitative reverseranscriptase-polymerase chain
reaction

Laboratories were certified according to the criteria of the Chinical Laboratory Improvement Amendments or by the International Organiza-
tion for Standa

Levels of evidence are measured on a scale ranging from | (str

1) to V (weakest) **

Sotiriou S, NEJM Feb 19, 2009

Molecular Classification ion Prog

70-Gene
signature

Recurrence
score

Basal-like | | HER2-positive

Luminal B l Luminal A l signature

Invasiveness
response gene
signature signature

l _

Quantitative measurement of
differentiation and proliferation

L

Wound:

Well differentiated/low proliferation Poorly differentiated/high proliferation

Good prognosis Poor prognosis

Sotiriou S, NEJM Feb 19, 2009

Oxford Overview 1998: ER+ Patients

Yearly Risk of Recurrence
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Different Subtypes
Different Relapse/Mortality Risk

= Constant Risk
— Luminal HER2-negative subtypes

= Variable Risk (Peak w/i 5 years of Dx then decline over time)
— Non-luminal subtypes

Risk

Time

PL0S Med. 2010 May 25;7(5):e1000279.

Breast Cancer Stem Cell
Hypothesis
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Laboratory Investigation (2006) 86, 1203-1207. doi:10.1038/labinvest.3700488; published online 30 October 2006

Breast Cancer
Potential Stem Cell Poisons

+ Development of stable
“stem cell” cultures

* Mass drug screening
approach
+ > 16,000 compounds

Salinomycin + 100x more potent than
(agricultural antibacterial compound) pac"tﬂxﬂ on breast
cancer stem cells

P. Gupta et al. Cell. August 2009

Breast Cancer Treatment
ER+ Disease

Goal = Stop / Halt / Kill
ER+ Breast Cancer

| Endocrine Therapy |

Pre-menopausal Postmenopausal

GNRH Agonists

Anti-estrogens
SERMs Anti-estrogens
R SERMs

Estrogen
Androstenedione

Aromatase Inhibitors
SERDs

Endocrine Therapy Resistance

New Treatment Strategies




Chemotherapy Regimens
Which one do we use and why?

We Need to Break Free from the Past

» Treatment Based on Gross Anatomical
Features

—LN(-) vs. LN(+)

» Treatment based on light microscopy
alone

 Treat all people and all breast cancers
“the same”

? The Future ? Breast

Cancer
HER2
Normal

HER2
Positive

Luminal A Luminal B HER2+
‘ . Chemo + Chimo
End;)c(rlne EndocrineRx +HER2
Good Px Poor Px + 2 Novel
+ Novel
targeted Rx “?Novel targeted
targeted Rx agents
BRCA
deficient 2 Novel

(PARPI + agents
Chemo)

Take Home Messages

People + breast cancers are unique and therapy will need to
be individualized

u Tumors
—Need to sub-classify “breast cancer”
—Need to better understand ‘at risk’populations
—Need to understand cancer resistance
—Need to make sure we are hitting the right target

u Patient
—Need to understand patient drug metabolism
- Medication interaction, lifestyle factors




