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Why a High-Risk Breast Cancer Clinic?

About 1 in 8 U.S. women (about 13%) will develop invasive breast cancer over the course of her
lifetime.

Breast cancer is the second most diagnosed cancer among American women, behind skin cancers.

Breast cancer became the most common cancer globally as of 2021, accounting for 12% of all new
annual cancer cases worldwide, according to the World Health Organization.

The purpose of a High-Risk Breast Cancer Clinic is to identify women who are at high-risk, identify
those who may benefit from supplemental screenings and formulate an individualized plan to help
lower their risk.

Research shows screening and early detection of breast cancer leads to effective management and
overall survival.
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Referral Process
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Presenter Notes
Presentation Notes
Let’s talk about Process– 
How do patients get to our clinic and what happens during their visit. 

Procedure:
All women undergoing mammography at Ochsner fills out a questionnaire prior. This questionnaire consists of information regarding personal history and family history. With this information, a Tyrer-Cuzick (TC) score is calculated.  
Any woman with a TC score of ≥ 20% is considered at high risk for developing a breast cancer in her lifetime. It is recommended those women with a TC score of ≥ 20% be referred to High-Risk Breast Clinic. 
During this visit, the APP will gather information regarding personal and family history. 
A Tyrer Cuzick (TC) score will be calculated along with a GAIL model risk assessment score 
Once the patient is confirmed to be at high risk for developing a breast cancer, the APP  will utilize NCCN guidelines for recommendations for women with an elevated TC score and Gail model. The APP will discuss individual, modifiable risk factors associated with this risk and formulate an individualized plan which will include lifestyle modifications to help reduce this risk. This may require an offering of additional referrals to Ochsner’s weight management, nutrition, fitness, genetics, etc. 
If appropriate, additional imaging (MMG with tomo, MRI breast and/or breast US) will be discussed and planned accordingly to have imaging done more frequently (usually every 6 months) on the breasts. 
Chemo prevention and risk reducing medications will be discussed if patient qualifies. 



APP Appointment Objectives:

Calculation of Tyrer Cuzick and Gail Model Scores
Strategize an individualized plan

Additional Imaging

Mammogram, MRI

Risk Reduction Medication
Chemo Prevention

|dentify Modifiable and Non modifiable Risk factors

Lifestyle Modifications
Additional Referrals
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Tyrer-Cuzick and Gail Model
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Gail model

Claus model

BRCAPRO model

Tyrer—Cuzick
model

BOADICEA model

= Age of the person
= Age at menarche
« Age at first live
birth
= Breast biopsies
(AH)
= Family history
- First-degree
relatives

= Age of the person
* Age at menarche
« Age at first live
birth
+ Family history
- First-degree
relatives
- Second-degree
relatives

+ Age of the person
* Family history
- First-degree
relatives
- Second-degree
relatives
- Third-degree
relatives
- Age at onset of
breast cancer
- Bilateral breast
cancer
- Qvarian cancer
- Male breast
cancer

« Age of the person
* Body mass index
» Age at menarche
= Age at first live
birth
* Age at menopause
* Hormone replace-
ment therapy use
= Breast biopsies
(ADH, LCIS)
= Family history
- First-degree
relatives
- Second-degree
relatives
- Age at onset of
breast cancer
- Bilateral breast
cancer
- Owarian cancer

= Age of the person
= Family history
- Firsi-degree
relatives
- Second-degree
relatives
- Third-degree
relatives
- Age at onset of
breast cancer
- Bilateral breast
cancer
- QOvarian cancer
- Male breast
cancer

AH, atypical hyperplasia; LCIS, lobular carcinoma in situ; BOADICEA, breast and ovarian analysis of disease
incidence and carmrier estimation algorithm.
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Several models available for stratifying breast cancer risk
-TC is a model we have to determine a woman's risk of developing breast cancer in her lifetime to age 85
-It takes into account  – personal history and family history. 
-With this information, a percentage is calculated, and the woman is placed in an average, intermediate or high-risk category. 
-If a woman is determined to be high risk, we discuss things we can do to help lower her risk such as lifestyle modifications and determine if she needs additional imaging other than an annual MMG. 
-We also calculate a Gail Model and this will help us to determine if she qualifies for chemoprevention. 


There are several models available for stratifying breast cancer risk, and Tyrer-Cuzick is presently the model utilized by Ochsner Breast Imaging and is a model recommended per current NCCN guidelines.  
The Gail Model for Breast Cancer risk estimates the absolute 5 year risk and lifetime risk of developing breast cancer. 
Family history includes only first degree relatives with breast cancer, which is not enough information to estimate the risk of a patient having BRCA mutation. 
It also underestimates the cancer risk for patients with extensive family history. 
The Gail Model is a good predictor of risk for populations but not for individuals. It adjusts risk for race/ethnicity. It may underestimate breast cancer risk in patients with atypical hyperplasia and strong family history. The Gail Model was NOT designed to estimate risk for: Women with a prior diagnosis of breast cancer, lobular carcinoma in situ (LCIS), or ductal carcinoma in situ (DCIS); Women who have received previous radiation therapy to the chest for treatment of Hodgkin lymphoma;  Women with gene mutations in BRCA1 or BRCA2, or those who are known to have certain genetic syndromes that increase risk for breast cancer; Women of age <35 or >85.

There are limitations to every model for risk assessment, particularly that TC can overestimate risk in women with atypical hyperplasia and dense breasts and that Gail underestimates risk for those with a strong family history of breast or ovarian cancers as well as non-white women with atypical hyperplasia which can make them appear to not be candidates for risk reducing therapies. 



Imaging
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Average Risk

e Age 25 yo or above but <40: clinical
encounter every 1-3 years

e 40 yo or above: annual clinical breast exam
(CBE) and MMG

e Breast awareness

High Risk

e CBE every 6 months

e Mammogram with Tomo annually (to begin 10
years prior to when the youngest family
member was diagnosed with breast cancer)

e MRI breast annually if TC = or > 20%

e |f prior RT: 8 years after RT, begin annual CBE
and MMG (not before age 30) and MRI breast
(not prior to age 25).

e Breast awareness




Breast Cancer Risk Reducing Therapy Algorithm

RISK ASSESSMENT TREATMENT

— Pre-menopausal »( Tamoxifen® )

Any of the following:

«LCIS
« AH o Tamoxifen®
__, *Lifetime risk = 20% « Raloxifene® )
by Gail or Tyrer- » Aromatase inhibitors (A}
Risk Categories Cuzick models {exemestane r anastrozole)
Women 'ages = 35 years old. and one of the following: Yes s Prior thoracic XRT at
e History of lobular carcinoma in situ (LCISY age 10-30 years old’

s Atypical hyperplasia (AH) (ductal and lobular)’

« Gail model 5 year breast cancer risk = 1.7%

» Tyrer-Cuzick model 10 year breast cancer risk = 3%

» Prior thoracic radiation therapy (XRT) at age 10-30 years old’

and Assess balance of benefits
» Life expectancy = 10 years Lifetime rick < 20% and harms™: .

and > by Gail or « Tamoxifen
= No contraindications® to nisk reduction therapy MNo Tyrer-Cuzick els « Raloxifene®

L Post-menopausal —

Does patient
ect criteria?,

« Aromatase inhibitors { AI)®
{exemestane gr anastrozole)

! Patients without breast prophylactic mastectomy (BPM) Patient not a candidate for
* Primary benefit is seen in patients up to age 70 years old and may not be as great for those who are older risk reduction treatment
*Limited data reganding risk reduction therapies in women with prior thoracic XRT
* Prior history of a thromboembolic event is an absolule contraindication. Adequately treated endometrial
hyperplasia or carly-stage endometnal cancer is not a contraindication to the use of tamoxifen.
5 Starting dose of tamoxifen 1s 20 mg by mouth once daily; may reduce to 5 myg once daily (or 10 mg every other day) if necded for patient tolerance
* Lower risk of uterine cancer but less long-term benefit
"Limited data reganding Als in women with proliferative breast lesions
*Off-label (Not FDA approved)
#Tables that can be used to determine women for whom the benefits outweigh the risks can be found at Freedman. A. N.,
Yu, B, Gail, M. H., Costantino, J. P., Graubard, B. L, Vogel, V. G, ... McCaskill-Stevens, W. (201 1). Benefit/risk assessment
for breast cancer chemoprevention with mloxifene or tamoxifen for women age 50 vears or older. Jowmal of Clinical
Oncology. 2X(17), 2327. Department of Clinical Effectiveness V3
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Lastly, If appropriate, the APP will engage in decision making with women about medications to reduce their risk of developing an estrogen receptor (ER) positive breast cancer. 
The algorithm to assist providers in decision making regarding risk reducing medication is shown. 
This algorithm was created by combining recommendations from NCCN Guidelines based on using the TC and the Gail model. 



Chemoprevention

Endocrine therapy can reduce the risk of developing an estrogen
receptor (ER) positive breast cancer (invasive and/or in situ)

1. Tamoxifen

2. Raloxifene

3. Aromatase Inhibitors
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Aromatase inhibitors (exemestane and anastrozole) 


Chemoprevention

Tamoxifen
« Used in premenopausal or postmenopausal women
« Limited to pre- and postmenopausal individuals 235 years of age with a Gail Model 5-year
breast cancer risk of 21.7% or a 10-year risk by IBIS/Tyrer-Cuzick of 25% or a history of
LCIS.
« Daily for 5 years has shown to reduce risk of breast cancer by 49%
« Low dose tamoxifen (5 mg per day for 3 years) is an option only if patients is symptomatic on
20 mg dosing or if patient is unwilling to take standard-dose tamoxifen
« Tamoxifen has limited data in BRCA 1/2 mutation carriers but limited retrospective data is
suggestive of benefit in BRCAZ2 carriers
« High-risk postmenopausal individuals, data regarding the risk/benefit ratio for tamoxifen are
influenced by age, presence of uterus, or comorbid conditions. There are insufficient data on
ethnicity and race.
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Once we know if chemoprevention is recommended- we discuss Tamoxifen vs AI.
There is a difference in mechanism. 
Tamoxifen- is as selective estrogen receptor modulator. 
Re routes away form breast and sends elsewhere- brain, bone, heart therefor protection in those areas. 
�10 every other day  is as effective as 5 mg per day at reducing the risk of invasive disease. This study did not compare 5 mg with 20 mg [of tamoxifen], but the data seen here were pretty similar to data with the 20-mg dose as far as protecting against cancer,”��This information is provided by Breastcancer.org.�Donate to support free resources and programming for people affected by breast cancer.�Exemestane (AI) – suppress plasma estrogen levels by inhibition of the enzyme aromatase, which is responsible for the peripheral conversion of androgens to estrogens



Chemoprevention

Raloxifene
« Postmenopausal WWomen
* Risk reduction are limited to postmenopausal individuals 235 years of age with a Gail
Model 5-year breast cancer risk 21.7% or a 10-year risk by IBIS/Tyrer-Cuzick of 25% or a
history of LCIS
« 60 mg daily for 5 years has shown to reduce risk of breast cancer.
» Appears to be less efficacious in risk reduction than tamoxifen, consideration of toxicity
may still lead to the choice of raloxifene
« There is no data for individuals who are carriers of BRCA 1/2 population and other pathogenic
mutations
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appears to be less efficacious in risk reduction than tamoxifen, consideration of toxicity may still lead to the choice of raloxifene over tamoxifen in individuals with an intact uterus.
There is no data in those that have had prior thoracic radiation either
Again there is insufficiency data on ethnicity and race with use of raloxifene 
Use of raloxifene for breast cancer risk reduction in premenopausal individuals is inappropriate unless part of a clinical trial.


Chemoprevention

Aromatase Inhibitor
« Postmenopausal Women

* S years have also shown risk reduction in terms of 50-60%
« Exemestane

A single large randomized study limited to postmenopausal individuals =35 years of age with a
Gail Model 5-year breast cancer risk 21.7% or a 10-year risk by IBIS/Tyrer-Cuzick of 25% or a
history of LCIS

25 mg per day was found to reduce the relative incidence of invasive breast cancer by 65% from
0.55% to 0.19% with a median follow-up of 3 years
* Anastrozole

A single large randomized study limited to postmenopausal individuals 40 to 70 years of age with
the following risk compared with the general population:

* Aged 40 to 44 years - 4 times higher
* Aged 45 to 60 years - 22 times higher
« Aged 60 to 70 years - 21.5 times higher

1 mg per day was found to reduce the relative incidence of breast cancer by 53% with a median
follow-up of 5 years.
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Exemestane (AI) – suppress plasma estrogen levels by inhibition of the enzyme aromatase, which is responsible for the peripheral conversion of androgens to estrogens
Anastrozole - Individuals who did not meet these criteria but had a Tyrer-Cuzick model 10-year breast cancer risk >5% were also included. 

There are retrospective data that aromatase inhibitors can reduce the risk of contralateral breast cancer in BRCA1/2 patients with ER-positive breast cancer who take aromatase inhibitors as adjuvant agents.
For high-risk postmenopausal individuals, data regarding the risk/benefit ratio for aromatase inhibitor agents are influenced by age and comorbid conditions such as osteoporosis. There are insufficient data on ethnicity and race.



Chemoprevention

Currently, there is not adequate data to recommend longer courses of therapy more than 5 years for
risk reduction.

Tamoxifen and Als have been shown to lower the risk of breast cancer incidence, however there is no
survival benefit in patients who don't have breast cancer.

Risk reduction therapy in patients <35 yo is unknown.

Exemestane and anastrozole can be used in postmenopausal females who are highly motivated
towards risk reduction and who have significant contraindications to selective estrogen receptor
modulators (SERMs).
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Additional information about chemoprevention 
1.  there may be safety concerns related to use of tamoxifen for greater than 5 years, and it is not recommended.
2. There is no information 

4. There are no data comparing the benefits and risks of exemestane and anastrozole to those of tamoxifen or raloxifene. Exemestane and anastrozole are not currently FDA-approved for breast cancer risk reduction. If tamoxifen or raloxifene is contraindicated (eg, thromboembolic events), aromatase inhibitors may be considered.

In addition, someone women may wish to start, but choose not to; Research has shown that about 25% of women who are prescribed hormonal therapy to reduce the risk of recurrence after breast cancer surgery either don’t start taking the medicine or stop taking it early, in many cases because of side effects





Chemo Prevention Side Effects

Tamoxifen and Raloxifene

Hot flashes

Invasive endometrial cancer®
Cataracts

Increased risk of thrombosis and
pulmonary embolism

Hair thinning

Mid abdominal weight gain

* Tamoxifen only and in women > 49 years of age (2.3/1000 compared to 0.9/1000)
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Aromatase Inhibitors

Hot flashes

Joint pain

Possible adverse effects
include osteoporosis,
hypercholesterolemia
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in women > 49 years of age (2.3/1000 compared to 0.9/1000)
Research shows about 15 to 20 percent of women who take aromatase inhibitors develop high cholesterol. It also suggests women who take aromatase inhibitors for more than 5 years may have a higher risk of high cholesterol than those whose treatment ends earlier.



Risk Factors

Non-Modifiable

Family History
Increasing age

Ethnicity/Race Modifiable

Prior estrogen and progesterone hormone Lifestyle factors

Reproductive History * Increased body mass index (BMI)

- Younger age at menarche * Alcohol intake

» Nulliparity/Lower parity * Smoking

- Older age at first live birth « HRT use |

« Older age at Menopause * Regular exercise

History LCIS/AH (ductal and/or lobular)
Number of prior breast biopsies

Breast Density

Prior thoracic radiation therapy <30 y of age
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Risk factors involved in making a woman high risk involves modifiable and non modifiable

Elements that reduce risk: MENOPAUSE BEFORE 45 YO, EXERCISE, BREAST FEEDING, RISK REDUCING AGENTS

NON-Modifiable: 
-Family history: genetics
-Age: risk of breast cancer increases with age
-Ethnicity - (In the United States, the highest breast cancer risk occurs among White women, although breast cancer remains the most common cancer among women of every major ethnic/racial group )
There are differences in risk associated with race and ethnicity. Further studies are needed for social determinants of health and existing health care disparities to better understands this relationship
-Hormonal IUDs have very low systemic absorption and associated breast cancer risk.
Hormonal factors: HRT. Of note, IVF does not appear to increase the long-term risk of breast cancer, even in women with BRCA 1 and 2 mutations. 

In the Women's Health Initiative (WHI), the risk of invasive breast cancer was significantly increased with combined hormone therapy (HT) at an average follow-up of 5.6 years. 

A 2019 meta-analysis of all available epidemiologic evidence on the association between menopausal hormone therapy (MHT) use and breast cancer risk has been published. The analysis included nearly 145,000 women with breast cancer (51 percent of whom had used MHT) and nearly 425,000 without breast cancer. Their findings included:
●Similar to the WHI, estrogen-progestin regimens were associated with excess breast cancer risk. An excess risk was also seen with estrogen-only regimens (a reduction in risk was seen in the WHI). There was no excess risk with vaginal estrogens. 
●Breast cancer risk increased with the duration of systemic MHT use. Unlike previous studies, obesity was not associated with excess risk; instead, it attenuated risk.
●The authors of the study calculated that for women of average weight, five years of MHT use starting at age 50 years would increase their 20-year risk of breast cancer (between the ages of 50 and 69 years) by approximately:
One in every 50 users of estrogen plus daily progestin
One in every 70 users of estrogen plus intermittent progestin 
One in every 200 users of estrogen-only regimens 
Of note: There were important limitations in this study. 
While this meta-analysis has renewed concerns for some about the association between MHT and breast cancer, we continue to suggest an individualized approach when counseling symptomatic postmenopausal women about treatment. This includes putting the potential risk of breast cancer (and cardiovascular disease) in the context of the benefits of MHT (eg, relief of vasomotor symptoms, improved sleep and quality of life, and prevention of bone loss)

-Earlier menarche— Early age at menarche is associated with a higher breast cancer risk Women with menarche at or after 15 years of age were less likely to develop hormone receptor-positive breast cancer compared with women who experienced menarche before the age of 13 years. They also had a 16 percent lower risk of hormone receptor-negative breast cancer.
-Nulliparity, older age at first live birth: In the Nurses' Health Study, compared with nulliparous women at or near menopause, the cumulative incidence of breast cancer (up to age 70) was 20 percent lower among women who delivered their first child at age 20; 10 percent lower for those delivering their first child at age 25 years; and 5 percent higher among those delivering their first child at 35 years 
The risk for a nulliparous woman of any age was similar to that of a woman with a first full-term birth at age 35.

-Tall stature -women who were >175 cm (69 inches) tall were 20 percent more likely to develop breast cancer than those <160 cm (63 inches) tall.


It has been proposed that full cellular differentiation, which occurs in the gland during and after pregnancy, protects the breast from breast cancer development. 

Later age at menopause is associated with higher breast cancer risk.

-Biopsy: Procedure done with intent to diagnose breast cancer; multiple biopsies (needle/excision) of the same lesion are scored as one biopsy.
-Density: 4 categories. Risk increases with heterogeneously dense and/or extremely dense.
	Dense breast tissue — The density of breast tissue reflects the relative amount of glandular and connective tissue (parenchyma) to adipose tissue. Women with mammographically dense breast tissue, generally defined as dense tissue comprising ≥75 percent of the breast, have a four to five times higher breast cancer risk compared with women of similar age with less or no dense tissue. Although breast density is a largely inherited trait, other factors can influence density. For example, lower density has been associated with higher levels of physical activity  and with a low-fat, high-carbohydrate diet. In postmenopausal women, estrogen and progesterone increase breast density  while the ER antagonist tamoxifen decreases breast density.  Despite the association of exogenous hormones with breast density, breast density is not strongly correlated with endogenous hormone levels. Breast tend to become more fatty with age. 

MODIFIABLE:
Obesity (defined as body mass index [BMI] ≥30 kg/m2) is associated with an overall increase  in morbidity and mortality. However, the risk of breast cancer associated with BMI differs by menopausal status. RECOMMENDED bmi 20-25
	●Postmenopausal women – A higher BMI and/or perimenopausal weight gain have been consistently associated with a higher risk of breast cancer among postmenopausal women. The association between a higher BMI and postmenopausal breast cancer risk may be mediated by higher estrogen levels resulting from the peripheral conversion of estrogen precursors (from adipose tissue) to estrogen 
	●Inverse relationship in premenopausal women – Unlike postmenopausal women, an increased BMI is associated with a lower risk of breast cancer in premenopausal women, particularly in early adulthood.  The explanation of this finding remains unclear.

-Breast feeding: It is estimated that for every 12 months of breastfeeding, there was a 4.3 percent reduction in the relative risk (RR) of breast cancer)



Weight loss
Nutrition
Genetics
Women’s Health
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