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POSITION PAPER FOR HEALTH CARE PROVIDERS
Use of Pharmacologic Intervention for
Breast Cancer Risk Reduction
Introduction
The American Cancer Society estimates, in 2014, over 232,600 women in the United States will be
diagnosed as having invasive breast cancer.1 Breast cancer is the most frequently diagnosed cancer
among Michigan women and, in Michigan, is the second most commonly diagnosed cancer.1 Its incidence
is rapidly increasing due to an aging population, rising socioeconomic status, increases in obesity, and
several other lifestyle changes, such as later age at first childbirth, reductions in breastfeeding, and
decreases in physical activity. Lifestyle improvements (e.g. exercise, diet, maintaining an optimum
weight, limiting alcohol intake, and limiting exposure to exogenous estrogens) are important components
of breast cancer prevention. In addition to basic lifestyle changes, women who are identified at an
increased risk for developing breast cancer may also benefit from pharmacologic interventions10-13. For
these women, providers should discuss the risks and benefits associated with specific pharmacologic
interventions as an option to supplement lifestyle modifications.3
This paper will discuss guidelines set forth by the United States Preventive Services Task Force
(USPSTF)2 and American Society for Clinical Oncology (ASCO)3 which recommend pharmacologic
interventions to reduce the risk of breast cancer in women not previously diagnosed with breast cancer.
These recommendations are for use by medical oncologists, surgical oncologists, gynecologists, and all
primary care providers.
Identifying Women at Increased Risk for Breast Cancer
Risk of breast cancer can be determined by the National Cancer Institute (NCI) Breast Cancer Risk
Assessment Tool (available at http://www.cancer.gov/bcrisktool)4-5 or other validated risk assessment
models6-9. Women at increased breast cancer risk are defined as having a 5-year projected absolute risk
of breast cancer > 1.66% or women diagnosed with lobular carcinoma in situ.5 (LCIS) (The USPSTF
and ASCO both recommend health care providers who identify women at increased risk for breast cancer,
engage them in shared, informed decision making, and then consider pharmacologic interventions,
specifically selective estrogen-receptor modulators (SERMS) or aromatase inhibitors, to reduce their risk.)
Effectiveness of Medications for Breast Cancer Risk Reduction
In women > 35 years of age, who are at increased risk of breast cancer, tamoxifen should be discussed as
an option to reduce the risk of estrogen receptor (ER) positive breast cancer. 10 For
postmenopausal women, tamoxifen, raloxifene11-12 and exemestane13 should be discussed as options for
breast cancer risk reduction. Use of other selective ER modulators or other aromatase inhibitors to lower
breast cancer risk is not recommended outside of a clinical trial nor are they recommended in women at
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low-risk (< 1.66%, as determined by the Breast Cancer Risk Assessment Tool or other validated risk
assessment tools).
Findings from Breast Cancer Prevention Trials: SERMS
SERMs 13 are drugs that have some anti-estrogen properties and some estrogen-like properties. Their antiestrogen activity may help reduce the risk of breast cancer by blocking the effects of estrogen on breast
tissue. Tamoxifen and raloxifene are SERMS that have been shown in randomized controlled trials to
reduce the risk for estrogen receptor (ER) positive breast cancer.
Tamoxifen
A systematic review of clinical trials (NSABP P 1 and2)11-13 found evidence that treatment with tamoxifen
(20 mg/day for 5 years) reduced the incidence of invasive breast cancer in women by 49% (7 fewer cancer
events/1000 women over 5 years). The incidence for non-invasive breast cancer was reduced by 50%
(8 fewer cancer events/1000 women over 6 years). Non-vertebral fractures were reduced in women taking
Tamoxifen (3 fewer events/1000 women). Tamoxifen’ s risk reduction benefit continues for at least 10
years.17 Contraindications: See Table 1.
Raloxifene
Data from clinical trials18-19 provided evidence that treatment with raloxifene (60 mg/day for 5 years)
in post-menopausal women also reduced the incidence of invasive breast cancer by 49%, (9 fewer
cancer events/1000 women) over 5 years. There were 8 fewer events/1000 women for ER positive
breast cancers. Compared with placebo, raloxifene reduced the incidence of vertebral fractures by 7
events/1000 women whereas tamoxifen reduced the incidence of vertebral fractures by 3 events/1000
women. 14-16 Raloxifene should not be used for breast cancer risk reduction in premenopausal women.
Compared to tamoxifen, raloxifene had a significantly lower risk of thromboembolic events
(statistically significant only for deep vein thrombosis) and uterine cancer in post-menopausal women
and lower incidence of benign uterine hyperplasia, cataracts, and cataract surgery. 20-21
Contraindications: See Table 1.
Effectiveness of Aromatase Inhibitors: Findings from Clinical Trials
Exemestane
Clinical trials22-23 studying the preventive effects of an aromatase inhibitor in post-menopausal women
showed exemestane (25 mg/day for 5 years) significantly reduces the overall risk of invasive breast cancer
and the risk of ER positive invasive breast cancer by up to 73%. The data do not show a reduction in the
risk of ER negative breast cancer or non-invasive breast cancers with exemestane use. Contraindications
and list of adverse events – Table 1
Net Health Benefits
The USPSTF 2concludes that medications to reduce the risk for breast cancer confers benefit in women
who are at increased risk for the disease. Tamoxifen is associated with clear benefit, with adequate
evidence for risk reduction of invasive breast cancer. Raloxifene is associated with a similar benefit for
breast cancer risk reduction but no increased risk for endometrial cancer. Both tamoxifen and raloxifene
were beneficial in decreasing bone fractures. The USPSTF found evidence of small to moderate risk for
medication associated venous thrombolic events (VTEs) depending on age, as well as small to moderate
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risk for medication-associated endometrial cancer with tamoxifen depending on hysterectomy status and
age.
ASCO 3 concludes that the reported findings indicate that exemestane is a reasonable option for reducing
the risk of invasive breast cancer in postmenopausal women at increased risk of breast cancer. Clinical
trials have shown that exemestane significantly reduced the incidence of invasive breast cancer, was not
associated with serious adverse effects, and resulted in only minimal changes in health-related quality of
life. ASCO found that the potential for bone loss should be mentioned when discussing the risks and
benefits of exemestane for prevention. Women receiving exemestane should undergo bone monitoring and
have adequate vitamin D and calcium supplementation.
Patient and Provider Discussion
The potential preventive benefit of tamoxifen, raloxifene and exemestane in women at increased risk of
breast cancer has been demonstrated through various clinical trials. In the next decade, it has been
estimated that > 2 million women in the United States could potentially benefit from risk reducing
pharmacologic agents. However, these medications are infrequently used by women for breast cancer risk
reduction, even among those with a favorable risk-benefit profile. In studies25-26 describing how women
decide whether to take medications to reduce their risk for primary breast cancer, women had substantial
concerns about potential serious adverse events, especially when they were informed of the medications’
risk and benefits. Women who were interested in receiving risk reduction medications often
overestimated their own risk for breast cancer (i.e. erroneously thought they were at high risk). When
considering pharmacologic options providers should discuss both the risks and benefits (Table 1). This
discussion should be tailored to the individual patient. Women placed great emphasis on recommendations
from their providers. The following points should be included as part of the discussion:
1. Assessment and discussion of individual risk of developing breast cancer.
2. Options for reducing the risk of developing breast cancer (to include discussion of both lifestyle
modifications and pharmacologic interventions).
3. Potential impact of specific pharmacologic agents on the incidence of both invasive and noninvasive
breast cancers
4. Potential risks and adverse effects of pharmacologic agents
5. Long-term effectiveness of pharmacologic agents
6. Accessibility, cost, and insurance coverage for risk assessment, counseling, initial treatment and
follow-up.
7. Plan for follow-up
Providing information27 on net health benefits and adverse events of pharmacologic agents, tailored
towards the woman’s individual risk in developing events/effects such as those described in Table 1 can
be helpful in the decision making process.
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Table 1: Summary of Clinical Practice Guidelines for Pharmacologic Interventions Approved for Risk Reduction
Drug Name
Dose & Interval
Indications

Tamoxifen (SERM)
20 mg orally daily for 5 years
• May be used in both pre and postmenopausal women
• Used to reduce the risk of ER positive
invasive breast cancer or with LCIS
Other indications:
• Used in treatment of endocrine sensitive
breast cancer in both the adjuvant and in the
metastatic setting

•
•

Raloxifene (SERM)
60 mg orally daily for 5 years
Used in postmenopausal women ONLY
Used to reduce the risk of ER positive invasive
breast cancer or with LCIS

Other indications:
• Used in prevention of postmenopausal
osteoporosis
• Used in treatment of postmenopausal
osteoporosis

Exemestane (Aromatase Inhibitor)
25 mg orally daily for 5 years
• Used in postmenopausal women ONLY as an
alternative to tamoxifen or raloxifene to
reduce the risk of ER positive invasive breast
cancer or with LCIS or atypical hyperplasia
Other indications:
• Used in adjuvant treatment of ER positive
breast cancer and in women whose disease has
progressed after tamoxifen therapy or from
therapy with other aromatase inhibitors

BENEFITS
Breast Cancer
Prevention

Invasive Breast Cancer : 49% reduction; 7 fewer
events/1000 women
Non-Invasive Breast Cancer: 50% reduction
Cumulative incidence through 6 years was 8.1
fewer events/1000 women
• ER Positive Cancer- 8 fewer events/1000
women
• Risk Benefit Reduction continues for at least
10 years

•
•
•

Invasive Breast Cancer: 49% reduction; 9 fewer
events/1000 women
Noninvasive breast cancer – Less efficacy than
tamoxifen. Cumulative incidence through 6
years was 11.6/1000 women
ER positive cancer: 8 fewer events /1000
women

• Invasive Breast Cancer: 65% overall
reduction 5.5 fewer events/1000 women
• Noninvasive Breast Cancer- no reduction
• ER positive Cancer: 73% reduction

ADVERSE EVENTS/SIDE EFFECTS
• Vertebral fractures: no difference
• Non-vertebral fractures: 19% reduction;
3 fewer events/1000 women
• Premenopausal women: associated with an
increased rate of bone loss
• Postmenopausal women: 1% increase in bone
mass/year

•

Cataracts
Gynecological

Bones/Fractures

• Bone Loss – no data on fracture risk; 8%
reduction in the cortical bone thickness

•

Vertebral fractured – 7 fewer events/1000
women; bone mineral density of the femoral
neck is increased by 2.1% over placebo
Non-vertebral fractures: no difference

• 13% - 15 events per 1000/women

•

No difference

• No difference

•

•

Less risk of uterine cancers (36% fewer)
compared to tamoxifen;

• No difference

•

Drug Name
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Increased risk of endometrial cancer*; in
postmenopausal women 4 more
events/1000 women
Abnormal vaginal bleeding requires
immediate work-up
Tamoxifen (SERM)

Raloxifene (SERM)

Exemestane (Aromatase Inhibitor)
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Menopausal
Symptoms

Vasomotor symptoms (hot flashes and night
sweats)

Vasomotor symptoms (hot flashes and night
sweats)

Small increase in menopausal symptoms; hot
flashes (40%), joint pain (30%), fatigue, (23%)
insomnia (10%), diarrhea (5%) nausea (7%).

Contraindications

Not recommended for use in women:
• Taking hormone replacement therapy
• History of venous thromboembolism (deep
vein thrombosis, pulmonary embolus, stroke,
or transient ischemic attack)
• Prolonged immobilization (within prior 3
months)
• Body mass index (BMI) of > 25kg/m
• Pregnant women or women who may become
pregnant, or are nursing mothers

Not recommended for use in women:
• Who are Pre-menopausal
• History of venous thromboembolism (deep
vein thrombosis, pulmonary embolus, stroke,
or transient ischemic attack)
• Prolonged immobilization (within prior 3
months)
• Body mass index (BMI) of > 25kg/m
• Pregnant women or women who may become
pregnant, or are nursing mothers.

Not recommended for use in women:
• Who are Pre-menopausal

* NOTE: The difference between the treatment groups in non–cancer-related hysterectomies has likely caused an underestimate of the true magnitude of endometrial cancer risk
associated with tamoxifen and an underestimate of the true magnitude of difference between the 2 treatment groups for this end point. The large proportion (51.6%) of women in
STAR who had already undergone hysterectomy is likely attributable to the fact that such women had no risk for uterine malignancy, which was associated with tamoxifen in the
BCPT.
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