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• Precise reasons why a woman 
develops breast cancer are difficult to 
specify. 

• Genetic + environmental + lifestyle 
factors

• Hormones seem to have an important 
role. Research has shown a link 
between estrogen levels and the risk 
of developing HR+ breast cancers. 

Known Breast Ca Risk Factors
• Age (80% of breast cancers occur after 

menopause)
1/8 à age < 45
2/3 à age ≥ 55

• History of Prior breast cancer
3- 4 X more likely to  develop a new 
cancer (same or other breast)

• History of benign breast conditions with 
atypia (4X Risk) or without (2X Risk). 

• Exposure to excess endogenous or 
exogenous hormones:

1. Early menarche
2. Late menopause
3. Use of Hormone Replacement Therapy 
4. No pregnancies or age >35 at birth of    
first child

• Radiation exposure before age 40 
(breast ca after xrt for Hodgkin's lymphoma)

• Dense breast tissue on mammogram
glands > fat

• lifestyle factors (alcohol [↑ estrogen, DNA 
damage], lack of exercise [exercise 
consumes blood sugar and limits IGF, a 
hormone that can effect breast cell growth], 
also obesity ➤ (BMI > 25) ➤ extra fat cells 
= more estrogen in the body. 
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3 types of mammograms



American Cancer Society Guidelines for 
theEarly Detection of Breast Cancer



American Cancer Society Guidelines for the 
Early Detection of Breast Cancer

Average Risk
§ Age 40-44: women have the choice 

to begin annual mammograms. 
Risks and benefits should be 
considered.

§ Age 45-54: annual mammograms 
are recommended.

§ Age 55 and older: switch to 
biannual mammograms, or have the 
choice to continue an annual 
schedule based on risks/benefits. 

Screening should continue as long as a 
woman is in good health, and life 
expectancy is 10 years or more. 

High Risk
Annual MRI + Mammogram (as long as 
a woman is in good health and life 
expectancy is >/= 10 years)

§ Have a lifetime risk of breast cancer 
of  >/= 20-25% using risk-
assessment tools based mainly on 
family history.

§ Have a known BRCA 1 or BRCA 2 
Gene Mutation.

§ Have a first degree relative with 
BRCA 1 or BRCA 2 gene mutation, 
but have not had testing 
themselves.

§ Had radiation to the chest between 
AGES 10-40.

Use of MRI For Early 
Detection:



American Cancer Society Guidelines for the 
Early Detection of Breast Cancer

Clinical Breast Exam & Breast Self Exam:

§ There is no solid clinical trial evidence that a physical breast 
exam done either by a health care professional or by the women 
themselves, provides any clear benefit in early detection or 
reducing breast cancer mortality. 

§ Due to this lack of evidence, regular clinical breast exams and 
breast self exams are not part of the ACS guidelines.

§ However, all women should be familiar with how their breast 
look and feel, and report any changes to their physician ASAP. 
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Structure of the Breast :
Lymph Nodes

Supraclavicular

Subclavicular

Distal (upper)
axillary

Central (middle)
axillary

Proximal (lower)
axillary

Mediastinal

Internal mammary

Interpectoral
(Rotter’s)
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Inflammatory Breast Cancer 

Definition
• A rare form of breast cancer
• Incidence in US ∼ 1-5%
• Difficult to track because of 

variation in diagnostic criteria.
• Malignant cells infiltrate and 

clog the dermal lymphatics; 
However, this is NOT a 
diagnostic criteria  for IBC

• The diagnosis is mainly clinical 
along with confirmed invasive 
cancer.

Clinical Presentation

• Confirmed biopsy of invasive 
breast  cancer .

• Rapid onset 3-6 months
• Erythema over ≥ 1/3 of the 

breast 
• Edema (peau d’orange)
• Breast enlargement, often w/o 

a mass. 
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Prognostic and Predictive Factors influencing 
Treatment Decisions

Treatment

• Breast Cancer is commonly 
treated with various 
combinations of:

u surgery
u radiation therapy
u chemotherapy
u hormone therapy
u targeted therapies

Prognosis and Selection of 
Therapy Influenced By:

• Menopausal status
• Stage of disease
• Grade of the tumor
• ER/PR status
• HER2/neu amplification
• Histologic type

favorable histologies:
- mucinous
- medullary
- tubular

• Patient’s age and general 
health

• Presence of known mutationsMolecular Profiling
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Some examples of the many chemotherapies that 
may be used to treat invasive ductal carcinoma ….

Chemical Name Trade Name
Doxorubicin Adriamycin
Epirubicin Ellence
Cyclophosphamide Cytoxan
Docetaxel Taxotere
Paclitaxel Taxol
Capecitabine Xeloda
Ixabepilone Ixempra
Methotrexate Methotrexate
5-Flourouracil (5-FU) Flourouracil



Example of the many hormonal therapies approved 
for early stage and locally advanced breast cancer:

Drug Brand Name Menopausal 
Status

IM 
Pill

Class or
Mechanism

Tamoxifen Nolvadex Pre & Post Pill SERM:  
antagonist 
(breast)
partial agonist 
(endometrium)

Anastrozole

Letrozole

Arimidex

Femara

Post Pill

Pill

Aromatase 
Inhibitor (AI)
Blocks Aromatase, 
enzyme that 
converts other 
hormones to 
estrogen

Exemestane Aromasin Post Pill AI
Fulvestrant Faslodex Post IM Pure Anti-estrogen

Goserelin Zoladex Pre IM Ovarian 
Suppression

Leuprolide Lupron Pre IM Ovarian 
Suppression



EBCTCG: Benefit of Tamoxifen as Adjuvant Treatment

Most of the effect on recurrence comes in the first 
5 years, but the 15 year gain is 11.8% as 
compared to the control group.

Most of the effect on mortality comes after 
the first 5 years, and there is a 15 year gain 
of 9.2% as compared to the control group.



EBCTCG       Tamoxifen followed by AI in Adjuvant  Setting
Lancet, 2014 Benefit of Sequencing Hormonal Therapies

When an AI is sequenced with tamoxifen, 
there is a further 2% 10-year gain in 
recurrence.

There is a 1.5% 10-year gain mortality.
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Examples of Targeted Therapies
Chemical 
Name

Trade Name Mechanism Indication

Trastuzumab Herceptin Humanized MoAb that 
binds selectively to 
the HER2 protein, and 
suppresses activity 
that would lead to cell 
proliferation

Adjuvant therapy 
along with chemo in 
HER2+ breast cancer; 
Neoadjuvant therapy 
in large HER2+, also 
used in metastatic 
HER2+ breast 
cancers

Pertuzumab Perjeta Humanized MoAb that 
binds to the extracellular 
domain II of HER2. it 
inhibits ligand dependent 
HER2 – HER3 
Dimerization, reduced 
signalling through 
PI3K/AKT

Indicated for use in 
combination with 
trastuzumab and 
docetaxel for the 
neoadjuvant treatment of 
patients with HER2+ 
locally advanced 
inflammatory or early 
stage breast cancer.

Ado-trastuzumab 
Emantasine

Kadcyla Herceptin + 
Emantasine.

Delivers Emantasine
to cancer cells in a 
targeted way.

Approved to treat HER2 
positive metastatic breast 
cancer, previously treated 
with Herceptin and 
Taxane
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Summary



Thank you


