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Background 
• Breast cancer (CA)
• most frequently diagnosed CA in Canadian ♀ > 20 yo

• 2nd leading cause of CA death (after lung CA)

• 1 in 9 expected to develop breast CA by 90 yo

​New breast cancer cases diagnosed in 
Canadian women

2013 (#)

Annually 23,800

​Weekly (average) 456

​Daily (average) ​65

Canadian Cancer Society’s Advisory Committee on Cancer Statistics. Canadian Cancer Statistics 2013. Toronto, ON: Canadian Cancer Society; 2013
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Background
Five-year relative survival rates for breast cancer by age group (men and women)

​All ​15 – 39 ​40 – 49 ​50 – 59 60 – 69​ ​70 – 79 ​80 – 99

​88% ​85% ​90% ​89% ​90% ​88% ​80%

Canadian Cancer Society’s Advisory. Committee on Cancer Statistics. Canadian Cancer Statistics 2013. Toronto, ON: Canadian Cancer Society 2013
CMAJ 2001, 12;164(12):1681-90

• Endogenous and exogenous estrogens 
• Significant role in breast cancer development 
• Risk factors for breast CA 

• Linked to timing of exposure and cumulative exposure 
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Assessing Risk 

http://www.cancer.gov/bcrisktool/about-tool.aspx#gail

• Gail Model

• Data from NCI and Breast Cancer 
Detection Demonstration 
Project (BCDDP): >280,000 
women 35-74 yo

• High risk: >1.66% 5 yr risk

• Limitations 
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Case - AJ
• 38 yo ♀ actress 

• Married, 6 children (3 adopted)

• No medical conditions, nonsmoker 

• Mother  breast CA, died from ovarian CA at 56 yo
• Aunt  died from breast CA at 61 yo

• BRCA1 mutation carrier (so was her aunt)

• GAIL model:  5 yr risk=1.3%,  lifetime risk=27.1%

• She inquires about oral agents to reduce risk of breast cancer
• Who would offer???:  1. Tamoxifen 2. Raloxifene 3. Exemestane 4. Nothing
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Potential Targets for Chemoprevention

EXEMESTANE
LETROZOLE 
ANASTROZOLE



RALOXIFENE
TAMOXIFEN

FULVESTRANT

Fabian CJ.  Int J Clinical Practice 20076



Oral Agents for Chemoprevention
AGENT INDICATIONS 

TAMOXIFEN
(SERM)

• Adjuvant tx breast CA
• Tx metastatic breast CA
• ↓risk of invasive BC in pre/postmenopausal ♀ with DCIS or high risk 

(FDA)

RALOXIFENE
(SERM)

• Tx & px of osteoporosis in postmenopausal ♀
• ↓risk of invasive BC in postmenopausal ♀ with osteoporosis and/or at 

high risk (FDA) 

EXEMESTANE
(Aromatase
Inhibitor)

• Sequential adjuvant tx of postmenopausal ♀ with ER+ early BC after 2-
3yrs tamoxifen

• Tx of ER+ advanced BC in postmenopausal ♀ who have progressed after 
tamoxifen
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Oral Agents for Chemoprevention
Agent Trial Data Efficacy Outcomes 

(RR of Invasive Breast Cancer)
Safety Outcomes 
(Adverse Events)

TAMOXIFEN
(SERM)

VS placebo:
IBIS-I

Italian
NSABP-1

Royal Marsden
VS raloxifene:

STAR   

0.73 (0.58-0.91)
0.87 (0.63-2.14)
0.54 (0.39-0.66)
0.94 (0.59-1.43)

1.24 (1.05-1.47) * favoring tamoxifen

↑ VTE, stroke 
↑ endometrial CA
↑ hot flashes, leg cramps 
↑ cataracts 
↓ risk of vertebra # 

RALOXIFENE
(SERM)

VS placebo:
MORE
CORE
RUTH

VS tamoxifen:
STAR

0.24(0.13-0.44)
0.41 (0.24-0.71)
0.56 (0.38-0.83)

1.24 (1.05-1.47)

↑ VTE, stroke 
↑ hot flashes, leg cramps 
↓ risk of vertebral # 
No ↑ in endometrial CA
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Guidelines – Recommendations 
2001 Canadian Task Force on Preventive Health Care 

• Gail model 5 yr risk ≥ 1.66% 

◦ Counsel on potential benefits and risks of tamoxifen (grade B)

2010 NCCN Guidelines on Breast Cancer Risk Reduction 

• Consider tamoxifen or raloxifene - 5 yr breast CA risk 1.7% and life expectancy 10 yr

◦ Aromatase inhibitor use - inappropriate unless part of clinical trial

2013 American Society of Clinical Oncology

• Discuss tamoxifen or raloxifene as options in premenopausal or postmenopausal ♀
>35 yo at increased risk or LCIS CMAJ 2001; 164(12):1681-90

J Natl Compr Canc Netw 2010; 8:1112-1146

J Clin Oncol 2013, 31.
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Guidelines

Visvanathan et al.  ASCO Clinical Practice Guideline J Clin Onc 2013;13.

“Moderate, evidence based 
recommendation”
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Clinical Question
P: In postmenopausal women without pre-existing breast 
cancer, does

I: exemestane compared to 

C: placebo or tamoxifen or raloxifene reduce the risk of

0: invasive breast cancer without significantly increasing 
risk of adverse effects or decreasing quality of life
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Search Strategy

DATABASES PubMed, EMBASE, IPA, Cochrane, Google Scholar

SEARCH
TERMS 

“exemestane” “raloxifene” “tamoxifen” “breast neoplasm”, 
“breast cancer” “prevention and control” “cancer prevention” 
“chemoprophylaxis” “chemoprevention”

LIMITS English, humans

RESULTS No comparative trials
Lots of reviews!!!!
1 RCT- exemestane vs placebo
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Picture of map study title
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MAP.3 Study

Design R, DB, PC, international (Canada, USA, Spain, France)

Population n=4560 postmenopausal ♀≥35 yo
≥ 1 risk factor: ≥60 yo, Gail score >1.66%, prior atypical 
ductal, lobular hyperplasia, LCIS, or DCIS with 
mastectomy 
• Exclusion: prior invasive BC, DCIS with lumpectomy, carriers 

of BRCA1 or BRCA2 genes, hx of malignancy, uncontrolled 
thyroid disease, chronic liver disease
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MAP.3 Study

Intervention Stratified by aspirin use (≤ 100mg/d) and Gail score (>2.0% 
and <2.0%)

Randomized: 
1.Exemestane 25 mg po daily + placebo
2.Exemestane 25 mg po daily + celecoxib 400 mg/d
3.Placebo + placebo

Modified design: 
1:1 ratio exemestane 25 mg po daily vs placebo
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MAP.3 Study

Outcomes Primary:
• Incidence of invasive breast cancer
Secondary:
• Combined incidence of invasive + non-invasive BC, ER- BC, atypical ductal hyperplasia, 

atypical lobular hyperplasia, lobular carcinoma in situ, # breast biopsies, clinical 
fractures, adverse CV events, incidence of other cancers, side effect profile and 
safety, health-related (SF36) and menopause-specific QOL (MENQOL)

Follow-up Event driven, planned max 5yrs or until a breast event, neoplastic dx, CV 
event or unacceptable toxicity

Clinical assessments at 6, 12 mos then q1yr (PE, breast exam, QOL)
Mammography q12 mos
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MAP.3 – Statistical Analysis
• Stratified log-rank test
•Compare time-to-event for primary and secondary endpoints 

• Cox proportional-hazards models 
•Hazard ratios

• Fisher’s exact test
•Compare adverse events between groups 

• Chi-square test 
•Compare differences in proportions of patients found to have a 
clinically meaningful changes in QOL
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MAP.3 Study 
PATIENT 

CHARACTERISTICS 
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MAP.3 – Results 
EVENTS EXEMESTANE (n=2285) PLACEBO (n=2275) HR (95% CI) P value 

Invasive Breast Cancer 
# Cases Annual 

incidence %
# Cases Annual 

Incidence %

All cases 11 0.19 32 0.55 0.35 (0.18-0.70) 0.002

ER+ 7 0.12 27 0.46 0.27 (0.12-0.60) <0.001

ER- 4 0.07 5 0.09 0.80 (0.21-2.98) 0.74

Median of 35 months follow-up (range 0-63.4)
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MAP.3- Adverse Effects  
Adverse Effect EXEMESTANE

(n=2240)
PLACEBO 
(n=2248)

P value 

Any 88% 85% 0.003

Hot flashes 40% 32% <0.001

Fatigue 23% 21% 0.03

Insomnia 10% 8% 0.04

Diarrhea 5% 3% 0.002

Nausea 7% 5% 0.04

Arthritis 11% 9% 0.01

Clinical skeletal # 6.7% 6.4% 0.72
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MAP.3 - QOL
Overall Health-Related QOL 
(SF36)

Menopause-specific QOL 
(MENQOL)

• No overall statistically significant 
difference 
Statistically significant

worsening in the domain of bodily 
pain p<0.001

• Physical p=0.12
• Vasomotor p <0.001
• Psychosocial p=0.73 
• Sexual p=0.01

23



MAP.3 – Critique 
STRENGTHS LIMITATIONS

• Sample size calculation attained
• Prognostic factors well balanced 
• Blinded  but not described 
• Intention-to-treat analysis
• Clinical outcomes: meaningful, QOL
• Low potential for bias

• Generalizable - white North American 
women (> 90%) 

• No explicit description of recruitment 
• ?? Celecoxib
• Definition of “high risk”
• Short median f/u 3 yrs
• 4% completed 5 years of treatment 
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MAP.3 – Study Conclusions 
• “Significantly ↓invasive breast CA in postmenopausal 
women who were at moderately increased risk”

• “NNT=94 to prevent 1 case of invasive breast CA with 3 
yrs of exemestane”
•Projected NNT=26 with 5 years

•“….no serious toxic effects and only minimal changes in 
health-related QOL” 
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MAP.3 – My Conclusions & Thoughts
• NNT= 108 ♀ to prevent 1 case of invasive breast CA with 3 yrs of 
exemestane

• 4% ♀ completed 5 yrs of exemestane

• ↑ arthralgia & menopausal sx (hot flashes, insomnia)

• ? optimal duration unknown

• ? treatment if develop breast CA 

• benefits & risks
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Case - AJ
• No phase III chemoprevention trial data in BRCA1 or BRCA2 
mutations carriers

• GAIL 5 year risk = 1.3% 
• BRCA1 gene mutation significantly ↑ risk 

• IBIS lifetime score = 74 %

• Options:
•Surveillance 

•Prophylactic surgery (oophorectomy, mastectomy) 

•Chemoprevention?
• LIBER trial: Prevention of Breast Cancer by Letrozole in 

Postmenopausal Women Carrying a BRCA1/2 Mutation 
27



References
• Visvanathan et al. Use of Pharmacologic Interventions for Breast Cancer Risk Reduction: American 
Society of Clinical Oncology Clinical Practice Guideline.  J Clin Oncol 2013;31.   

• Antoniou A, Pharoah PD, Narod S, et al. Average risks of breast and ovarian cancer associated with 
BRCA1 or BRCA2 mutations detected in case series unselected for family history: A combined analysis 
of 22 studies. American Journal of Human Genetics 2003; 72(5):1117–1130

• A et al.  Exemestane for breast cancer prevention: a critical shift? Cancer Discovery 2012;2:25-40.

• Zhang Y et al.  Exemestane for primary prevention of breast cancer in postmenopausal women.  Am J 
Health-Sys Pharm 2012; 69.

• Levine M et al. Chemoprevention of breast cancer. A joint guideline from the Canadian Task Force on 
Preventive Health Care and the Canadian Breast Cancer Initiative's Steering Committee on Clinical 
Practice Guidelines for the Care and Treatment of Breast Cancer.  CMAJ 2001; 164(12):1681-90.

• NCCN Clinical Practice Guideline on Breast Cancer Risk Reduction.  Natl Compr Canc Netw  
2010;8:1112-1146

• Goss et al.  Exemestane  for breast cancer prevention in postmenopausal women.  N Engl J Med. 2011 
Jun 23;364(25):2381-91

28



References 
• Gail MH, Brinton LA, Byar DP, Corle DK, Green SB, Schairer C, et al. Projecting individualized probabilities of 
developing breast cancer for white females who are being examined annually.  J Natl Cancer Inst. 1989; 81: 1879-
86.  

• Breast Cancer Risk Assessment Tool: http://www.cancer.gov/bcrisktool/

• Coombes RC, Hall E, Gibson LJ, et al.: A randomized trial of exemestane after two to three years of tamoxifen
therapy in postmenopausal women with primary breast cancer. N Engl J Med 350 (11): 1081-92, 2004

29

http://www.cancer.gov/bcrisktool/

