
Variations in Types of Breast Cancer 
and Differences by Age of the Patient

Julie R. Gralow, M.D.

Professor and Director, Breast Medical Oncology

University of Washington School of Medicine

Fred Hutchinson Cancer Research Center

Seattle Cancer Care Alliance

Vice-Chair, Southwest Oncology Group Breast 
Committee



normal breast 

epithelial cell
hyperplasia

invasive 

carcinoma

The Development of Breast 
Cancer

•Sequential DNA changes (gene mutations, deletions, 

additions) over time combine to lead to the 

development of cancer

•The affected genes at each step in the process can 

be unique to each cancer
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Variations in Breast Cancer: 
Classic Prognostic and Predictive 

Factors

Stage

• Tumor size

• Lymph node status

Biology

• Tumor grade

• Estrogen and Progesterone receptor status

• HER-2 expression

• Proliferation
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Breast Cancer is Not One Disease!

• Breast cancer has significant cellular and molecular 
heterogeneity

– Many genes are involved in controlling cell 
growth, death, and differentiation

• Breast cancer is no longer viewed as a single 
disease, but rather a compilation of several 
subtypes defined by gene and protein expression



Molecular Classification of Breast 
Cancer (Intrinsic Subsets)

Sorlie et al, Proc Natl Acad Sci 100:8418, 2003
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Luminal A and B Subtypes
• Majority of ER+ breast cancer

– Express ER, PR, and genes associated with ER 
activation

– Responsive to endocrine therapy

• Luminal A (40 percent of all breast cancers)

– High expression of ER-related genes, low 
expression of HER2 cluster genes and proliferation-
related genes

– Best prognosis of all breast cancer subtypes

• Luminal B (20 percent) 

– Relatively lower (although still present) expression 
of ER-related genes, variable expression of HER2 
cluster, higher expression of proliferation cluster

– Worse prognosis than luminal A
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HER-2 Subtype

• 10 to 15 percent of breast cancers

• High expression of HER-2 and proliferation gene 
clusters, low expression of luminal cluster

– Typically ER/PR negative, HER-2 positive

• This subtype comprises only about half of clinically 
HER-2-positive breast cancer

– The other half have high expression of both  
HER-2 and luminal gene clusters and fall in 
luminal B subtype

• Before HER2-targeted therapy, this subtype carried 
a poor prognosis.

– Markedly affected by advances in HER2-directed 
therapy



HER-2 as a Target for Therapy
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Basal Subtype

• 15 to 20 percent of breast cancers

• Low expression of luminal and HER2 gene clusters

– Typically ER-, PR-, and HER-2- ("triple negative“) 

– While most triple negative tumors are basal-like, 
and most basal-like tumors are triple negative, up 
to 30 percent discordance

• High expression of proliferation cluster genes, 
virtually always high grade, widespread genomic 
instability

• Strong association with cancers in BRCA1 mutation 
carriers (over 80 percent basal-like)

• Overrepresented in breast cancer in premenopausal 
and African-American women

• Poor prognosis, sensitive to chemotherapy



Age-Specific Clinical Characteristics 
of Breast Cancer (U.S.)

C Anders et al, J Clin Oncol 28:e18-20, 2011

Younger (<45) Older (>65)

Tumor < 2 cm 48% 60%

Lymph node + 35% 30%

Grade  1 13% 25%

2 36% 47%

3 51% 28%

Subtype (PAM50)

Luminal A 13% 38%

Luminal B 13% 34%

HER2 31% 19%

Basal 44% 10%

Normal 19% 15%



Ethnic Disparities in Breast Cancer  
Subtypes in Colorado

LM Hines et al, J Women’s Health 2011 (epub ahead of 
print)

Non-Hispanic

White Hispanic

ER - 36% 23%

HER-2 + 32% 14%



Triple Negative Breast Cancer in Hispanic 
Patients: High Prevalence, Poor 

Prognosis
F Lara-Medina et al, Cancer 117:3658-69, 2011

•2,074 Hispanic women with breast cancer seen at INCAN 

Mexico 1998-2008

•Median age at diagnosis: 50

•Triple negative phenotype: 23%

•Associated with triple negative status: younger age, 

premenopausal status, higher grade, higher parity, oral 

contraceptive use, advanced disease



California Cancer Registry
KC Amirikia et al, Cancer 117:2747-53, 2011

Age at Diagnosis

Non-Hispanic White 64

Non-Hispanic Black 57

Hispanic 54

•Non-Hispanic Whites had highest incidence rates

•Non-Hispanic Blacks had highest rates of triple negative 

disease and stage III/IV 



Breast Cancer Risk Factors Can 
Differ by Race, Ethnicity, Culture, 

Socioeconomic Status

• (Age, Female gender)

• Hormone and reproductive factors

–Age of menarche, menopause; age of 
1st pregnancy and # of pregnancies; 
lactation; HRT use

• Family history/genetics

–BRCA1,2

• Lifestyle

–Obesity; lack of physical activity; 
alcohol

• Environment



Breast Cancer Screening and Early 
Detection: Issues in Young Women

•Lower incidence of 

breast cancer and 

higher rates of benign 

breast changes cause 

delay in diagnosis and 

misdiagnosis

•

•Breast density in 

young women impacts 

efficacy of imaging 

(mammography) and 

physical exam



Mammography Sensitivity in 
Younger Women

• Screening 
mammograms miss 
up to 25% of breast 
cancers in women 
in their 40s, 
compared to 10% 
of cancers for older 
women

• Screening 
mammograms miss 
up to 50% of 
cancers in 
BRCA1/2 gene 
mutation carriers



Differences in Long-Term 
Survivorship Issues in Younger 

Women

• Early menopause

• Fertility

• Sexuality

• Body image

• Family and 
relationships

• Etc….


