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• Is fundamentally a disease 
caused by damage to the 
DNA 
 

• These mutations can be 
inherited from 
1. Your parents 
2. Increasing age 
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DNA damage leads to Cancer 

Source: NASA.gov 
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Normal Cells vs. Cancer Cells 

Normally, cells grow and 

divide to form new cells as 

needed.  When cells grow old, 

they die and new cells 

replace them. 

 

Sometimes, this process 

goes wrong. 

curecancernaturally.net 
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Adapted from: http://hepatitiscnewdrugs.blogspot.com 

http://hepatitiscnewdrugs.blogspot.com/
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Cancer Tends to Corrupt Surrounding 
Environment 

Source: National Cancer Institute 



• In situ breast cancer 
– “Stage 0” 

 
• Invasive breast cancer 

– Stage I-IV 

• Local: still confined to the 
primary site  

• Regional: spread to regional 
lymph nodes or directly 
beyond the primary site 

• Distant: metastasized 
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Breast Cancer 

http://www.cancerhelp.org.uk 
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Mammogram and corresponding gross 
specimen demonstrating a dense discrete 

mass within the breast 



8 

Tumor Types 

Normal  
Ductal Lumen 

Benign Proliferative 
Changes 

Atypical Hyperplasia Ductal Carcinoma 
In Situ 

Invasive Carcinoma 

 
Accumulation of genetic and epigenetic changes 

 



9 

What Causes Cancer? 

1 . G E N E T I C S  

2 . T H I N G S  Y O U ’ R E  
E X P O S E D  TO  

3 . T H I N G S  Y O U  D O  
a n d  D O N ’ T  D O   
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Risk Factors 

What are risk factors? 
 

 A risk factor is anything that affects your chance of getting the 
disease  

 
Examples:  
 Sun exposure increases likelihood of skin cancer  
 Smoking increases likelihood of lung cancer 

www.acneeinstein.com www.katiethornernutrition.com 

http://www.acneeinstein.com/does-smoking-cause-acne/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAYQjB1qFQoTCM7-ksHegckCFQFOJgodnEwGFA&url=http://www.katiethornernutrition.com/blog/2014/6/29/improve-your-sun-tolerance-with-real-food&psig=AFQjCNEcpIJVTwZ2jp251eicF9dknI_utQ&ust=1447103426214466
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Cancer Risk and Aging 

Source: National Cancer Institute 
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Probability of Developing Breast Cancer 

American Cancer Society, Surveillance Research, 2007 
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www.johngraycentre.org  

Risk Factors 

www.scientificamerican.com 

http://www.johngraycentre.org/
http://www.scientificamerican.com/
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Who is at high risk for breast cancer? 

www.riskmanagementmonitor.com 

http://www.riskmanagementmonitor.com/


All Cancers Arise from Gene 
Mutations 

Germline mutations Somatic mutations 

Somatic mutation 
(eg, breast) 

Mutation in 
all cells 

including 
egg or 
sperm 

All cells 
affected in 
offspring 

Parent Child 

 Present in egg or sperm 
 Are heritable  
 Cause cancer family 

syndromes 

 Occur in tumor only 
 Are not heritable 
 Are more common 
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Inherited Cancers 

Knudson’s  2  H i t  Hypothes is  
 

Tumor 

Sporadic Cancer: 
2 acquired mutations 

Tumor 

Hereditary Cancer: 
1 inherited and 
1 acquired mutation 
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Natural History of Breast and Ovarian Cancer in 
BRCA1/BRCA2 Mutation Carriers 

Chen et.al. JCO Feb 20, 2006 



• Unusually early age of onset for a specific cancer 
• Multiple primary cancers in a single individual  
• Bilateral cancer in paired organs or multifocal disease  
• Clustering of the same type of cancer in close relatives  
• Cancers occurring in multiple generations of a family  
• Occurrence of rare tumors (e.g., retinoblastoma, 

adrenocortical carcinoma, ocular melanoma,  
• paraganglioma, or duodenal cancer) 
• Unusual presentation of cancer (e.g., male breast cancer) 
• Uncommon tumor histology (e.g., medullary thyroid 

carcinoma, type 2 papillary kidney cancer) 
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General Indications for Referral to 
Genetic Counseling  
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Breast Density 

• The relative risk of  women with 75% or more percent mammographic 
density (PMD) compared to 10% or less is between 4-6 fold 

• PMD is associated inversely with greater age, parity and weight 
menopause, and tamoxifen  

• PMD is positively associated with greater height, family history of 
breast cancer and HT 

• 16% of all breast cancers have been attributed to a density of 50% or 
more 

• Although can mask the diagnosis of breast cancer from longitudinal 
study, believed to be an independent risk factor 
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Breast Density 
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Tools to Assess Breast Cancer Risk 

IBIS Assessment Tool 
(http://www.ems-trials.org/riskevaluator/) 

Breast Cancer Risk  
Assessment Tool  

(http://www.ems-trials.org/riskevaluator/) 
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Lifestyle Approaches to Reducing 
Breast Risk Cancer 
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Causes of Overweight 

Behavior 
and Habits 

Metabolism 

Environment 

Family 
History and 

Genetics www.thirdage.com  

www.npr.org 

www.joyfulbelly.com 

www.mybigcampus.com 

http://www.thirdage.com/
http://www.npr.org/2012/03/05/147192599/habits-how-they-form-and-how-to-break-them
http://www.joyfulbelly.com/Ayurveda/article/Weight-Loss-in-Ayurveda/207
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=ZNQDkDmITRIS3M&tbnid=j_Zs97fmQ0cWoM:&ved=0CAQQjB0&url=http://www.mybigcampus.com/groups/the-childhood-hunger-research-project-2012---278050/group_pages/fourth-block-team-1-hunger-facts---51359&ei=l7JtUo3jHra84APQ64G4Ag&bvm=bv.55123115,d.dmg&psig=AFQjCNGhP4L54Qgijf-AJPGmDUc7aZ_tCw&ust=1383007249525336
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Energy Balance 

Energy Balance 
 

 Important to maintain a healthy weight 
 Amount you take in needs to include what your body uses 
 If overweight, reduce caloric intake to lose weight 

originalstrength.net 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=mfrWvgC0CDBGwM&tbnid=7Bul5T9qY4UUEM:&ved=0CAcQjB0wAA&url=http://originalstrength.net/2013/10/you-need-balance-in-your-life/&ei=-T1rUuynNtK1kQfipICAAQ&psig=AFQjCNHjLcEv37C7SbFWV0u-WiXeWWKM2Q&ust=1382846329950138
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Healthy Weight 

Source: http://www.nhlbi.nih.gov/ 

Body Mass Index 
 

 Measurement of body fat 
based on height and weight 

 To calculate: 
http://www.nhlbi.nih.gov/gui
delines/obesity/BMI/bmical
c.htm  

http://www.nhlbi.nih.gov/
http://www.nhlbi.nih.gov/
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Sustained weight loss and breast cancer risk in 
postmenopausal women who never used 

postmenopausal hormones 

Copyright ©2010 AlphaMed Press 

Wolin, K. Y. et al. Oncologist 2010;15:556-565 
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Hormones 

Combination of Hormones Estrogen only 

Source: drugs.com 

medhelp.org 



• Since 1998 8 phase III  breast cancer prevention 
trials have been conducted and ALL  of them have 
demonstrated a reduction in breast cancer incidence   

• Four national guidelines ASCO,  USPTF, NCCN and 
the UK Nice guidelines are all in support of the use of 
chemoprevention for women at higher risk 

• Tamoxifen, Raloxifene, Aromatase Inhibitors 
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Making the case for breast cancer 
prevention 

Visvanathan K ASCO risk reduction guidelines JCO 2013 
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp  

www.nice.org.uk/  

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.nice.org.uk/
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Comparison of NNT in primary prevention 
trials in oncology and cardiology 

Abbreviations: CVD, cardiovascular; IBC, invasive breast cancer; JUPITER, Justification for the 
Use of Statins in Prevention: An Intervention Trial Evaluating Rosuvastatin. 



Tamoxifen 
20 mg/day for 5 years 

Raloxifene 
60 mg/day for 5 years 

Study of Tamoxifen and Raloxifene 
NSABP Protocol P-2 Schema 

Stratification 
• Age 
• Relative Risk 
• Race 
• History of LCIS 

Risk Eligible 5yr Gail risk ≥ 1.66 
Postmenopausal Women 
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Trial Schema 

Postmenopausal 
women: 
• Ages 40-70 
• Increased risk of   
breast cancer: 

• Family history 
• Atypia / LCIS 
• Breast density 

• No HRT 

Anastrozole 1 mg/day 
(N=1920)  

Placebo 
(N=1944) 

FU 
Ongoing 

Baseline 6 M 12 M 24 M 36 M 48 M 60M 

Clinic visit X X X X X X X 

Mammogram X X X 

Blood X X X 

DXA X 

N=3864 

                   

5 years 

J. Cuzick et. Al, The Lancet Dec 2013 

Exclusion  
On HRT 
Severe 
osteoporosis T 
score < 4 
2 vertebral fracture 
Life expectancy 10 
yrs  
 



1.  Chemoprevention should be discussed in women at increased 
risk for breast cancer. There are now many options. In conjunction 
with discussion of risks and benefits  

2. Particularly  women with ADH, LCIS, higher risk women  

3. Need to factor in age, race and presence of uterus in decision 
with respect to SERMs 

4. In terms of toxicity younger women have less toxicity but also 
often less risk.  

5. AI (not FDA approved yet) but clearly have a role in 
chemoprevention. 

Summary of Recommendations 
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Overall Cancer Prevention 

1.  Stop using tobacco 
2.  Maintain a reasonable weight 
3.  Increase physical activity 
4.  Eat 5-9 fruits and vegetables 

daily 
5.  Increase fiber and reduce 

saturated fat 
6.  Limit alcohol consumption 
7.  Limit exposure to the sun 
8.  Get immunized (younger) 
9.  Avoid risky behaviors 
10. Treat precursor lesions 
* Become aware of your cancer risk 
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Take Home Messages 

1. Be aware of your risk factors for breast cancer 
2. Be aware of your breast cancer risk  
3. Optimize lifestyle factors to minimize risk 
4. If you have a strong family history consider a referral to a 
genetics clinic 
5. If you are at moderately increased risk discuss 
chemoprevention with your doctors 
6. Screen  
7. Inform other women so they can also optimize their breast 
health 
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Thank you! 
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