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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 → age < 45

              2/3 → 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. 

Breast Cancer
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Family history



Sisters



Behaviors



Breast Cancer  Statistics



SEER: Surveillance, Epidemiology, and End Results Program, NCI

Cancer statistics



Rates of Incidence and Death

By: Race and Ethnicity

Who Gets This Cancer Who Dies From This Cancer

Rate of New Cases per 100,000 Persons Death Rate per 100,000 Cases



Breast cancer statistics



Age-adjusted mortality



Percent of New Cases by Age Group



Percent of Deaths by Age Group
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Breast lump
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Mammograms



3 types of mammograms



What Does it Mean to Have Dense Breast?

• Dense Breast Tissue is breast tissue that has a higher proportion of 

glandular and fibrous connective tissue than fatty tissue. 

• On mammogram, dense tissue appears white, while fatty tissue 

appears black. 

• Dense breasts are associated with an increased risk of breast cancer 

ONLY because it can make it harder for doctors to see abnormal 

growths on mammograms. 

Having Dense Breast Tissue Does NOT 

mean you WILL get breast cancer!!!



American Cancer Society Guidelines for the 

Early Detection of Breast Cancer
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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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Patient journey



Pre-operative



Operative



Structure of the Breast :

Lymph Nodes

Supraclavicular

Subclavicular

Distal (upper)

axillary

Central (middle)

axillary

Proximal (lower)

axillary

Mediastinal

Internal mammary

Interpectoral

(Rotter’s)



Post-operative



Breast cancer stages



5-Year Relative survival



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:

    

◆      surgery

◆      radiation therapy

◆      chemotherapy

◆      hormone therapy

◆      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



What are the Clinical 
Implications of Molecular 

Diagnostics in Breast Cancer?

• Treatment is becoming more 
personalized for patients, with tumor 
genomic profiling that could lead to 
optimal treatment.  

  
• Clinical Next Generation Sequencing 

(NGS or Tumor Profiling) is increasingly 
being used to identify potentially 
actionable mutations in tumor tissue.

• Current research indicates assigning 
treatment based on specific mutations in 
breast cancer, particularly BRCA 
mutations, can significantly improve 
overall survival in both the early stage 
and metastatic setting, mainly through the 
use of targeted therapies like PARP 
inhibitors, which have shown 
effectiveness  in patients with these 
mutations; however, the exact benefit 
depends on the specific mutation as well 
as the patient’s individual tumor profile. 

• With regard to other multiple mutations 
that can be found in tumors:  it is often 
not clear which one to target to achieve 
maximal benefit. This is an avenue of 
ongoing investigation.

Mechanisms of 

Sensitivity to PARP 

Inhibition in BRCA-

deficient cells



Risk reductions



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.



At this point, it is worth mentioning: 

In HR+ breast cancer (which is the most common subtype), 

the use of genomic assays to predict recurrence 

scores has markedly reduced the use of adjuvant 

chemotherapy, especially in patients older than 50 

years of age. 

For patients with a lower recurrence score (0-25 for 

Oncotype DX) we have the option of treating with 

hormonal therapy alone, avoiding toxicity of chemo



Aromatase Inhibitors

Tamoxifen

Aromatase



Hormonal Therapies

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 androgens 

to estrogen.

Exemestane Aromasin Post Pill Aromatase 

Inhibitor

Fulvestrant Faslodex Post IM Estrogen Receptor 

Antagonist

Goserelin Zoladex Pre IM Ovarian 

Suppression

Leuprolide Lupron Pre IM Ovarian 

Suppression



EBCTCG: Benefit of Tamoxifen as Adjuvant Treatment  

EBCTCG, Lancet  2005,365: 1687

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.



At this point it is worth mentioning: 

Aromatase inhibitors remain the optimal endocrine therapy in 

post-menopausal women with HR+ early-stage breast cancer.

Additionally, in pre-menopausal women, two trials with long-

term follow up data that matured in 2022  (SOFT and TEXT) 

demonstrated a benefit for ovarian suppression along with an 

aromatase inhibitor rather than tamoxifen alone.



• However, questions remain regarding the optimal management of 

HR+ disease in younger patients and in those who are high risk 

enough to justify chemotherapy and whether ovarian function 

suppression can be substituted for chemotherapy in some of 

those patients.

• A meta-analysis was presented at the 2023 ASCO Annual Meeting 
included 15, 000 women from 23 trials and demonstrated a benefit 

of ovarian suppression regardless of receipt of chemotherapy. 

• The study showed that women who did not receive chemotherapy 

or who remained pre-menopausal after chemotherapy had an 

almost 10% decrease in the risk of recurrence at 15 years when 

they received ovarian suppression, and they also had a significant 

improvement in breast-cancer related and overall survival. 

• Patients who received chemotherapy and had an unknown 
menopausal status after treatment achieved only a minimal benefit 

of the addition of ovarian suppression. 



Aromatase inhibitor



• NCCN Clinical Practice Guidelines in Oncology (NCCN 

Guidelines®) and the American Society of  Clinical(BCI 

Oncology® (ASCO®) now recognize the Breast Cancer 

Index® (BCI) as the only genomic test that can predict the 

benefit of  extended endocrine therapy in early-stage, HR+ 

breast cancer.

• That means avoiding potential overtreatment of patients 

for whom endocrine therapy beyond 5 years is unlikely to 

provide benefit, as well as informing treatment for the 

patients it may help.

Breast cancer index (BCI)



• Top part of report will give a 

simple YES or NO whether 

extended adjuvant therapy will 

benefit a patient.

• Bottom left indicates risk of late 

distant recurrence with 5 years of 

therapy

• Bottom right shows  risk of late 

distant recurrence with 10 years 

of therapy.

• The BCI was also shown to be 

prognostic in premenopausal 

women with HR+ breast cancer 

enrolled in the SOFT trial. A low 

H/I ratio was predictive for the 

benefit of ovarian suppression. 

Guideline inclusion



• Fertility preservation is a driving 

concern for many young women 

with breast cancer.

• Many of  these women have HR+ 

breast cancer and are treated from 

5-10 years with adjuvant 

endocrine therapy, which is known 

to compromise fertility.

• The early results of  the POSITIVE Trial (reported NEJM March 2023) 

may be reassuring.

• In this international single arm trial, women were allowed to 

discontinue endocrine therapy for up to 2 years to attempt 

pregnancy. 

• Results indicated that this appeared to be safe over short-term 

follow up (41 months), with 86% of  those who became pregnant 

having at least one live birth, with a 3-year rate of  recurrence of  

8.9%  (recurrence rate compared to “control” from SOFT and TEXT

Fertility



• Fertility Preservation



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



Targeted therapies



Targeted therapies



Targeted therapies



Targeted therapies



Targeted therapies



ENHURTU



DESTINY trial



Pembrolizumab



• Approval based on Keynote-522 - 

a randomized, multicenter, 

double-blind, placebo controlled 

trial conducted in 1174 patients 

with newly diagnosed, untreated 
high-risk early stage TNBC. 

• Patients were enrolled regardless 

of PDL-1 expression.

• Patients were randomized to 

either pembro + chemo or
      placebo +  chemo

FDA



Treatment



o Patients can experience long-term physical side effects such as pain and 

tightness from surgeries, fatigue, neuropathy from previous 

chemotherapy, menopausal symptoms from either on-going endocrine 

therapies or the occurrence of early menopause due to certain 

chemotherapies, as well as other symptoms depending on treatment 

regimens. 

o Also, Not To Be Forgotten are the long-term social and emotional effects 

the journey has taken on the patient. 

o There is long-lasting anxiety, fear of recurrence, and relationship changes 

– among many, many impactful issues.

o As Physicians, we need to embrace the Bio-psycho-social Perspective on 

Medicine, and learn to treat the whole patient, and not just the disease. 

o It is also our responsibility to help educate family and caregivers as to the 

needs of the patient, beyond the immediate care. 

o We need to keep in mind that each patient’s journey is unique, and we 

need to connect with our patients beyond simply prescribing  

chemotherapy. 

Patients



Integrated Care Approach 

Improving Well-Being in Cancer Patients



Thank you
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