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ABSTRACT

Breast cancer is the most common cancer among women, and its prevalence
and associated mortality rate is increasing significantly in developing coun-
tries. Early diagnosis and proper management are necessary to reduce breast
cancer morbidity and mortality, as evidenced by the positive impact of breast
cancer screening in the United States and elsewhere. The Breast Health Global
Initiative set forth breast health care guidelines for early detection, diagnosis
and treatment in countries with limited resources. Breast cancer screening
guidelines include more rigorous schedules for women, at high-risk of de-
veloping this disease and for whom the general guidelines for screening are
not adequate for early detection of breast cancer. Identification of women at
high-risk is, therefore, important. For individual patients, breast cancer risk
evaluation may include assessment of personal and family history, genetic
testing if indicated, and estimation of risk using population-based models,
such as the Gail-model. Patients may be at high-risk due to modifiable or non-
modifiable risk factors, and risk scores may be assigned using the population-
based models. Patients with non-modifiable risk factors and high-risk scores
require heightened surveillance, and some groups benefit from chemopre-
vention or risk reduction surgery. The aim of this review is to emphasize the
importance of high-risk breast cancer clinics in assessing breast cancer risk,
screening high-risk patients, and managing the therapy and continued follow
up of women who are at high-risk of developing breast cancer in developed
and developing countries.
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Introduction

Breast cancer is the most common cancer among women and
accounts for 23% of all cancer diagnoses in women worldwide.
Despite its prevalence, it is the fifth most common cause of cancer
death because of its relatively good prognosis when diagnosed
early (1, 2). Although breast cancer incidence is lower in develop-
ing countries when compared with developed countries, the mor-
tality is often much higher. The overall survival of breast cancer is
improving with early diagnosis, and further improvement may be
achievable by the optimization of screening and identification of
women who are at high risk for breast cancer (3, 4). In this review,
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MEME KANSERi TARAMASI VE ONLENMESINDE “YUKSEK —RiSK KLINIKLERI”NiN ROLU
OZET

Meme kanseri kadinlarin en sik kanseri olup, gelismekte olan iilkelerde pre-
valans ve mortalite oranlan anlamli olarak artmaktadir. Amerika Birlesik
Devletleri ve gelismis bagka iilkelerde de meme kanseri taramasinin pozitif
etkinligi kanitlanmis olup, erken tani ve uygun yaklasim sekli meme kanseri-
nin mortalite ve morbiditesinin diisiiriilmesi icin gerekmektedir. “The Breast
Health Global Initiative”in yayinladig dordiincii meme saghigi ve bakimi reh-
berinde erken tani, diagnoz ve tedavi sinirli imkanlara sahip iilkeler icin de
onerilmektedir. Meme kanseri tarama rehberleri bu hastaliga yakalanmada
“yiiksek-riskli” kisiler icin siki takip semasi onerirken, diger taraftan erken
taniicin tarama gerekmeyen kisileri de ortaya koyar. Bu yiizden “yiiksek-risk”
grubu hastalarin tanimlanmasi 6nem tagir. Meme kanseri riskinin bireysel de-
gerlendirilmesi kisisel ve ailesel anamnez, gereginde genetik testler ve “Gail
model” gibi toplum- tabanli modellerle risk tahminini icerir. Bu toplumsal
modellerle yiiksek-risk hastalarinin saptanmasi degistirilebilir veya degis-
tirilemez risk faktorleri tanimlanmasina dayanmaktadir. Degistirilemez risk
faktorleri ve yiiksek-risk skoru bulunan hastalarda siki takip gerekirken, bazi
gruplar ilagla koruma veya risk-diisiiriicii cerrahiden faydalanabilir. Bu derle-
menin amaa gelismis ve gelismekte olan iilkelerde meme kanseri riskinin de-
gerlendirilmesinde “yiiksek-risk klinikleri"nin onemi, yiiksek-riskli hastalarin
taranmasi, meme kanseri gelisimi icin “yiiksek-riskli” kadinlarin siirekli takip
ve tedavi geregini vurgulamaktir.

Anahtar sozciikler: Yiiksek risk, meme kanseri, klinik, tarama, ilagla 6nleme,
tamoksifen, raloksifen, onleyici cerrahi.

we focus on the identification and management of patients who
are at high risk of developing breast cancer, and we underline the
importance of high risk breast cancer clinics in developed and de-
veloping countries.

High risk clinics for breast cancer are accessible in developed
countries that have established extensive healthcare systems.
Studies of these clinics have shown that chemoprevention with
selective estrogen response modulator medications, such as
tamoxifen and raloxifene, and risk-reducing surgeries for high risk
breast cancer patients can decrease the risk of invasive breast can-
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cer 50% and 90%, respectively (3, 4). 45% of new cases and >55%
of deaths from breast cancer occur in developing countries (5, 6).
By focusing on the special needs of women at high risk of breast
cancer, high risk clinics can help to decrease this severe inequality
in breast cancer mortality.

Identifying women at high risk of developing breast
cancer

According to the 2009 National Comprehensive Cancer Network
Guidelines, breast cancer risk assessment and counseling is indicat-
ed for women based on family history, known or suspected genetic
predisposition, prior history of therapeutic dose thoracic radiation,
personal history of lobular carcinoma in situ or atypical hyperplasia,
or a 5-year risk score of >1.67% by the Gail model risk calculator
(7, 8). Several modifiable and non-modifiable risk factors for breast
cancer have been identified (Tables 1 and 2), (8-27).

A family history of close relatives with breast and/or ovarian can-
cer suggests a possible heritable mutation predisposing to devel-
opment of breast cancer. A personal or family history of breast
cancer diagnosis at age younger than 50 years, diagnosis of breast
cancer in a male family member, or Ashkenazi Jewish ancestry
also suggest a hereditary cancer predisposition. However, avail-
able testing methods detect only 10% of mutations. Gene muta-
tions associated with breast cancer include mutations in the BRCA
1/2, p53, and PTEN genes. The highest known risk is in women
who carry a known mutation in BRCA 1 or 2. These women have
a 50 to 80% lifetime risk of breast cancer, and a 15 to 45% lifetime
risk of ovarian cancer (11, 12). At present, women with BRCAT mu-
tations account for 5% of all breast cancer patients. Some close
communities, such as Ashkenazi Jewish women, have a relatively
high prevalence of BRCA1 mutations.

A gene mutation probability program called BRCAPRO (UTSW
Medical Center, Dallas, TX, USA) was developed using published
data and assumes that genetic susceptibility to breast and ovar-
ian cancer is due to mutations in BRCA1 and BRCA2. The program
uses information about first-degree and second-degree relatives
to compute the probability that an individual carries a mutation in
these genes. This calculator is available at: http://www4.utsouth-
western.edu/breasthealth/cagene/.

Women who are found to have breast cancer risk factors in their
personal or family histories may have their risk quantified using
population-based risk calculators. The Gail model is the most
commonly used risk calculator in the US and has been validated
in other countries. The Gail model cannot be used for women who
are known to have or LCIS or gene mutations predisposing to
breast cancer. The risk score is based on known breast cancer risk
factors (Table 3). This tool evaluates 5-year risk and lifetime risk to
age 90. Patients with a 5-year risk value of 1.67 or greater may ben-
efit from close surveillance and risk reduction strategies. (http://
www.cancer.gov/bcrisktool/). The Claus model is another breast
cancer risk calculator, and it is designed solely for estimating risk
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for women with a family history of breast cancer. It employs vari-
ables such as the number of maternal and paternal first-degree
and second-degree relatives with a history of breast cancer and
their ages at the time of diagnosis. This model does not take into
consideration other risk factors (28).

Managing high risk patients

Patients who are identified as being at high risk for development
of breast cancer need more frequent screening compared to pa-
tients at average risk. Furthermore, high risk patients may be of-
fered risk reduction therapy in the form of chemoprevention or
risk reduction surgery.

Screening methods

Breast Examination

Physical examination can include breast self examination, in which
a patient palpates her own breasts and axillae for any alterations in
size, shape, and texture. The patient needs to be aware of normal
changes during her menstrual cycle, pregnancy, or menopause.
Any unusual or concerning finding needs to be brought to her
physician’s attention. Unfortunately, studies show that breast self-
exams alone do not reduce the risk of deaths from breast cancer.
Therefore, breast self-exams cannot be replaced by clinical breast
exams and regular imaging studies (27, 29).

Many physicians include a clinical breast exam as a component of
the annual physical examination for women. Approximately 5% of
breast cancers are diagnosed only by clinical breast examination,
with pooled data estimating 54% sensitivity and 94% specificity,
based on nationwide screening data from the Health Insurance
Plan of New York Study (30).

Screening Mammograms

Mammograms are the primary breast imaging modality for breast
cancer screening. Signs of cancer on mammogram, such as cal-
cifications or architectural distortion, may be found before there
is any palpable abnormality in the breast. European guidelines
for quality assurance in breast cancer screening and diagnosis in
fourth edition confirmed that mammography remains the cor-
nerstone of population-based breast cancer screening and could
reduce mortality from this disease in women aged 50 years and
over (31). Current US. guideline recommends that women at
average risk should have screening mammograms every one to
two years beginning at age 40 (32). Although a previous meta-
analysis of mammographic screening showed 15% reduction in
breast cancer mortality in women aged 40-49 years (33). In a re-
cent the largest up-to-date trial, Moss et al studied the effect of
mammographic screening on breast cancer mortality in women
from age 40 years compared with women from 50 age years in
the Great Britain. They revealed no significant reduction in breast
cancer mortality in the annual screening group of women ages
40-48 years. (34). Breast cancer in Turkish women between 41-50
and 51-70 years of age were reported as 31% and 40.7% respec-
tively (35). In a recent prospectively conducted survey by Ozmen
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Age

Race and ethnicity

Genetics

Personal and family cancer history

Menstrual periods

Delayed childbirth

Previous breast biopsy conditions

Number of breast biopsies

Previous radiation therapy

Hormone replacement therapy

Not breast-feeding

Weight (BMI)

Diet

Alcohol / Smoking

Lack of physical activity

As a woman ages the risk of breast cancer increases. About 75% of women with breast
cancer are over age 50 at the diagnosis.

Asian women have a lower risk of breast cancer. Caucasians have slightly higher risk than
African women (9). However African women tend to have more aggressive tumors (10).

BRCA1 or BRCA2 gene mutations have approximately 80% risk of breast cancer (11, 12).

Women who had breast cancer history are five times more likely to develop breast cancer
again than the population average (13). A first-degree relative with breast cancer doubles the
risk (14). Two or more relatives with breast, ovarian cancer, breast cancer before age 50 in a
relative, relatives with both breast and ovarian cancer, a male relative with breast cancer, an
Ashkenazi Jewish heritage and hereditary breast cancer history can increase the risk (15).

Experiencing menarche before age 12 and menopause after age 55 increases the risk of
breast cancer approximately 30% and 50% respectively (16).

Women who do not have a child or who have their first child after age 30 have two times
increased risk of breast cancer (17).

Atypical hyperplasia has 4.5 fold increased risk. Additional family history increases the
risk 11-fold. Ductal carcinoma in situ and lobular carcinoma in situ confer a similar risk for
developing invasive breast cancer (14).

The number of breast biopsy >1 reveals higher risk in the Gail risk calculation.

Radiation exposure increases the risk from 1.2 to 2.4-fold related with total dose and the age
at exposure (18).

The use of hormone replacement therapy 35% increases the risk of breast cancer (19).
A decrease in the use of combined estrogen plus progestin has recently been reported to
decrease by 28-43% in the incidence of breast cancer among certain age groups (20).
Lactation for 2 or more years decreases the breast cancer risk by at least 50% (21, 22).

Fat tissue produces estrogen after menopause. Overweight women (BMI>25) who take
hormone replacement therapy have additional greater risk of developing breast cancer (23).

High fat diets with polyunsaturated fats are associated with a higher risk of breast cancer.
High-fat diets can cause to obesity, which also increase the risk (24).

The consumption of 2 to 5 drinks per day has a 41% high risk of invasive breast cancer
(12). Even 10 g/day of consumption has a 9% risk (8). There is suggestive but not sufficient
evidence for avoiding smoking and secondhand smoke (25).

Sixty minutes of physical activity per week reduces the risk by 30% (26, 27).

et al.,, being greater than or equal to age 35 years old was found
as a breast cancer risk factor in Turkey (36). One may assume that
starting screening of breast cancer in developing countries such
as Turkey at the age of 40 instead of 50 a) helps diagnosis more
early stage breast cancer, b) detects more noninvasive breast can-
cers and atypia, and c) reduces the need of adjuvant therapies to
surgery. On the other hand, if a woman is diagnosed with breast
cancer before she reaches age 50, it is recommended that her

first degree relatives begin screening mammography at an age
10 years younger than her age at diagnosis. Women who are as-
sessed to be at high risk for development of breast cancer should
have annual mammograms. The sensitivity of mammography for
the detection of cancer is between 60 and 90% (37). Digital mam-
mography maximizes image acquisition and is more sensitive
than film screen mammography in women younger than 50 years,
pre- or perimenopausal women, and women with radiographical-
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Table 2. A woman'’s chances of breast cancer increases with age

From age 30 to age 39 0.44% (1in 227)
From age 40 to age 49 1.49% (1in67)
From age 50 to age 59 2.79% (1in 36)
From age 60 to age 70 3.38% (1in26)

Source: National Cancer Institute, http://www.cancer.gov.

ly dense breasts (38). Findings on screening mammogram those
are suspicious for malignancy may prompt clinicians to proceed
with a biopsy or to order further imaging of the breast with diag-
nostic mammography, which may include magnification or com-
pression views. However, the Breast Health Global Initiative (BHGI)
guideline suggested that when resources are lacking in low- and
middle-income countries, diagnostic mammography is not man-
datory for preoperative diagnostic assessment (39).

Breast Ultrasonography

Because the density of breast tissue in young women decreases the
sensitivity of mammaography, screening in young women at high
risk is often supplemented with breast ultrasound. Ultrasound is
not commonly recommended as a stand-alone screening tool.
There is a role for ultrasonography in the evaluation of lesions from
dense tissue to palpable mass (40). Berg, et al, recently reported that
although breast ultrasound can increase the number of false posi-
tive findings, adding screening ultrasound to mammography can
yield an additional 1.1 to 7.2 breast cancer diagnoses per 1000 high-
risk women. The addition of a single ultrasonographic examination
to mammography for women at high risk of breast cancer results in
higher detection of breast cancer (41).

Magnetic Resonance Imaging

MRI in high-risk women is significantly more sensitive than mam-
mography with or without ultrasonography (42, 43). MRl integrat-
ed into screening programs may lead to earlier diagnosis of breast
cancer in these patients (44, 45). MRl is expensive, however, and
carries a higher false positive rate than other breast imaging mo-
dalities (46, 47). The combination of MRl and mammogram is bet-
ter than either alone (48). MRI has not been studied in the general
population as a screening tool.

The American Cancer Society recommends that women at high
risk of breast cancer undergo annual MRI screening as an adjunct
to mammogram. This screening is to begin at age 30 for women
with known gene mutations predisposing to breast cancer or for
women who have not had genetic testing but who are first-de-
gree relatives of mutation carriers. Screening with MRl and mam-
mogram is also recommended for women who have a lifetime risk
of breast cancer of 20-25% or higher according to the BRCAPRO
calculator or the Claus model (43, 49).
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Table 3. Gail risk calculator for breast cancer

1. Does the woman have a medical history of Yes
any breast cancer or of ductal carcinoma in situ No
(DCIS) or lobular carcinoma in situ (LCIS)?

2. What is the woman’s age? 35-90
This tool only calculates risk for
women 35 years of age or older.
3. What was the woman’s age at the time of Unknown
her first menstrual period? 710 11
1210 13
=14
4. What was the woman’s age at the time of Unknown
her first live birth of a child? No births
<20
20to 24
251029
=30
5. How many of the woman’s first-degree Unknown
relatives - mother, sisters, 0
daughters - have had breast cancer? 1
>1
6. Has the woman ever had a breast biopsy? Unknown
No
Yes
6a. How many breast biopsies (positive or 1
negative) has the woman had? >1
6b. Has the woman had at least one breast Unknown
biopsy with atypical hyperplasia? No
Yes
7. What is the woman’s race/ethnicity? Unknown
White
Black
Hispanic
Asian or
Pacific
Islander
American
Indian or

Alaskan native

Calculate Risk
Source: http://www.cancer.gov/bcrisktool/

Ductal lavage

Itis a minimally invasive procedure to access ductal epithelial cells.
However, some small studies reported the sensitivity of ductal lav-
age to be around 20 % in women with known breast cancer. There-
fore, it is not recommended for routine screening, yet (50, 51). It
has potential for screening in the future in this patient population
but needs to be studied extensively.
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Strategies for risk reduction

The goal of preventing breast cancer can be achieved by elimi-
nating modifiable risk factors and identifying the high-risk in-
dividuals who would benefit most from preventive therapies.
Changeable risk factors are related with personal behaviors,
such as smoking, drinking. To predict how much of these factors
may cause invasive breast cancer, some risk calculators have also
been developed. If a person has one or more non-modifiable risk
factors she can be followed-up as a high risk breast cancer pa-
tient and guided for preventive approaches (8). Breast cancer
risk reduction may be achieved by eliminating modifiable risk
factors. Women at high risk may benefit from chemoprevention
or risk reduction surgery.

A) Reducing the number of modifiable risk factors
Limit alcohol consumption. Use should be limited to less than
one drink per day. Complete avoidance is preferable (8).

Maintain a healthy weight. Postmenopausal weight gain especially
increases the risk (52). Fresh fruits, vegetables, whole grains, high fib-
er foods and vitamins C, E and folate may reduce the risk (53, 54).

Stay physically active. For any age group, moderate physical activi-
ties on most days are recommended. This activity also can help pre-
vent obesity, heart disease, and many other types of cancers (55).

Consider not using long-term hormone replacement therapy.
Hormone replacement therapy for greater than 5 years is associ-
ated with increased risk of breast cancer (56). The decision to use
hormone replacement therapy should be determined judiciously
based on a careful discussion of risks and benefits.

Avoid exposure to chemicals. Some environmental chemicals
such as pesticides and industrial chemicals mimic the structure of
estrogen and aside from their inherent toxicity, can contribute to
breast cancer risk (57).

B) Chemoprevention

Selective estrogen receptor modulators (SERM) are the main
drugs used for breast cancer prevention in women at high risk.
It is hypothesized that estrogen- mediated events are integral
in the development of hormone receptor positive breast cancer.
Oophorectomy or radiation-induced ovarian ablation can reduce
the incidence of breast cancer by up to 75% (58).

Tamoxifen

Tamoxifen is a selective estrogen receptor modulator (SERM)
drug. It blocks estrogen uptake in the breast. There have been
4 published, prospective studies of breast cancer risk reduction
by tamoxifen. The National Surgical Adjuvant Breast and Bowel
Project (NSABP) Breast Cancer Prevention Trial (BCPT, P-1) is the
largest of these studies (n=13,388) (59, 60). The other studies are
the Royal Marsden Hospital Tamoxifen Chemoprevention Trial
(61, 62), the Italian Tamoxifen Prevention Study (63, 64), and the
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International Breast Intervention Study | (IBIS I) (65, 66). The pri-
mary aim of BCPT was to evaluate the effectiveness of tamoxifen,
vs placebo, taken orally for five years for the prevention of inva-
sive breast cancer in a study group of high risk women. Second-
ary aims of the trial were to assess osteoporotic fractures and
cardiovascular disease in women on tamoxifen compare to those
on placebo. This study showed a 49% (P < 0.00001) risk reduction
in breast cancer associated with tamoxifen chemoprevention.
The overall relative risks for invasive breast cancer were 0.56 for
women less than 50 years of age; 0.49 for women 50 to 59 years of
age; and 0.45 for women 60 years of age and older (67). Overall, a
total of 264 cases of invasive breast cancer were documented; 175
cases occurred in the placebo group, compared with 89 cases in
the tamoxifen group (risk ratio 0.51; 95% confidence interval [CI]
0.39-0.66; p < 0.00001).

The metaanalysis of data from these four studies showed that
tamoxifen decreased breast cancer incidence by 38% (P<0.0001)
(68). The risk reduction for development of estrogen receptor-
positive breast cancer was 48% (P<0.0001); however, no signifi-
cant risk reduction was seen in the incidence of estrogen recep-
tor negative breast cancers (69). The regimen suggested by the
studies is a 5-year course of tamoxifen at 20 mg per day. On the
basis of the results of BCPT, the Food and Drug Administration
(FDA) approved tamoxifen for reduction of breast cancer risk in
women whose calculated risk is 1.67% or greater according to the
Gail model (70). Candidates for chemoprevention with tamoxifen
include women with atypical ductal or lobular hyperplasia, ductal
or lobular carcinoma in situ, premenopausal women with BRCA1
or BRCA2 gene mutations, and women aged =35 years with a Gail
model 5-year probability of breast cancer >1.67% (68). Tamoxifen
protects against contralateral breast cancer for carriers of BRCA1
mutations. Women who used tamoxifen for 2-4 years had a 75%
decreased incidence of contralateral breast cancer. Perhaps the
same risk reduction would be seen for primary breast cancer.
However larger prospective studies are necessary to prove the
benefit of tamoxifen in women with these mutations.

The potential benefits of tamoxifen need to be weighed against
its potential serious complications. In the four prospective
tamoxifen studies, venous thromboembolic events were nearly
doubled in women using tamoxifen. To avoid thromboembolism
among women receiving SERM:s for breast cancer risk, concurrent
low-dose aspirin can be used. Rates of endometrial cancer were
also found to be increased in association with tamoxifen, with a
reduction in this risk seen by excluding women at increased risk
of endometrial cancer. Women in the tamoxifen arm of the trial
were found to have a 3.3 times greater risk of developing invasive
endometrial carcinoma than women in the placebo arm. Nearly
all of these endometrial cancers were caught at an early stage. Of
the 70 cases of endometrial cancer (17 in the placebo group and
53 in the tamoxifen group) 67 cases were International Federa-
tion of Gynecology and Obstetrics (FIGO) stages 0 or | and thus
had excellent clinical prognoses with treatment (59, 60). In the
BCPT, endometrial hyperplasia and cancer incidence were higher
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among women taking tamoxifen; however, these risks were not
elevated in women younger than 50. Postmenopausal women are
at increased risk of adverse events, thus alternate therapy such
as raloxifene has to be considered. Annual cervical cytology and
pelvic examinations are proposed in women receiving tamoxifen.
Women should be advised against becoming pregnant since
tamoxifen is a teratogen. Because of the modest increase in risk
of cataracts women should be questioned about symptoms of
cataracts or a personal history of cataract surgery. These women
need periodic eye examinations. If the patient needs any surgery,
tamoxifen can be discontinued in the preoperative setting and
early ambulation is stressed in the postoperative period (70). Ab-
solute contraindications to the use of tamoxifen are any history
of severe thromboembolic disease, uncontrolled atrial fibrillation,
diabetes or hypertension, pregnancy, cataracts, and current use of
oral contraceptives or warfarin.

Raloxifene

Raloxifene is a second generation SERM that has antiestrogenic
effects on breast and endometrial tissue and estrogenic effects on
bone, lipid metabolism, and blood clotting (69). Raloxifene has
been studied in four prospective trials. The Multiple Outcomes of
Raloxifene Evaluation (MORE) (71, 72), and The Continuing Out-
comes Relevant to Evista (CORE) (73) studies evaluated the effect
of raloxifene on vertebral fracture incidence in postmenopau-
sal women with osteoporosis. The Raloxifene Use for the Heart
(RUTH) trial evaluated the effect of raloxifene on the reduction of
coronary heart disease in postmenopausal women (74). During
the 8 years of the concomitant MORE and CORE studies, the group
taking raloxifene had a 58% reduction in the overall incidence of
invasive or noninvasive breast cancer compared to the group tak-
ing placebo. The reduction in the incidence of invasive cancer was
66%. Interestingly, this reduction in breast cancer incidence was
due to reduction in the incidence of estrogen-receptor positive
breast cancer, which was 76% less in the raloxifene group com-
pared with the placebo group. There was no statistically signifi-
cant difference between these groups in the incidence of estro-
gen-receptor negative breast cancer (71-73). None of these three
studies specifically examined women at high risk of breast cancer;
however, they concluded that raloxifene decreased the incidence
of breast cancer as a secondary outcome.

On the other hand, the NSABP study of tamoxifen and raloxifene
(STAR) trial has been unique in studying raloxifene as a breast can-
cer prevention drug. Eligible women were at least 35 years old and
postmenopausal, and had either lobular carcinoma in situ or a 5-
year risk of invasive breast cancer of at least 1.67% as determined
by the Gail model. Women participating in the study were random-
ly assigned to receive either a tamoxifen dose of 20 mg/day or a
raloxifene dose of 60 mg/day for five years with a double-blind study
design (75, 76). The overall study results showed that raloxifene re-
duced the incidence of invasive breast cancer by 44-76% in post-
menopausal women. This decreased incidence was completely at-
tributable to a 90% reduction in the incidence of estrogen receptor
positive breast cancer. There was no decrease seen in the incidence
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of estrogen receptor negative breast cancer. The authors concluded
that raloxifene is as effective as tamoxifen in reducing the risk of
invasive breast cancer in postmenopausal women at high risk. A dif-
ference was seen between the two drugs, however, in the reduction
of the incidence of in situ carcinoma. While tamoxifen reduced the
incidence of in situ carcinoma, raloxifene did not.

Raloxifene was found to have a safer side effect profile compared
to tamoxifen. There were 25% fewer cases of uterine cancer and
endometrial hyperplasia in the raloxifene group compared to the
tamoxifen group.The number of thromboembolic events was 30%
lower in the raloxifene group. There was no significant difference
in the number of cerebrovascular events. Women on raloxifene
also had a lower incidence of cataracts compared to those taking
tamoxifen. The investigators concluded that raloxifene is as effec-
tive as tamoxifen in decreasing the incidence of invasive breast
cancer in younger, postmenopausal women at high risk, and that
raloxifene has a lower associated incidence of adverse side effects
(70-77). In September, 2007, the USA, FDA approved raloxifene for
prevention of invasive breast cancer in postmenopausal high risk
women. Raloxifene has not been studied as a chemopreventive
drug in premenopausal women at high risk; therefore, tamoxifen
remains the chemopreventive drug of choice for this group.

Aromatase Inhibitors

Aromatase is found in fat, muscle and also breast tissue. Aromatase
inhibitors block the peripheral conversion of androstenedione to
estrone and testosterone to estradiol. Aromatase inhibitors such
as anastrozole, exemestane, and letrozole are being investigated
in randomized trials of chemoprevention in postmenopausal
women. Data from these studies may clarify the possible role of
aromatase inhibitors in breast cancer chemoprevention (http://
www.Clinicaltrials.gov/).

C) Risk reduction surgery

Prophylactic mastectomy is removal of the breast to avoid can-
cer. This measure may seem drastic to some patients and clini-
cians, but it may have significant benefit for some groups of pa-
tients at high risk of breast cancer. Breast cancer risk can be re-
duced by 90% in patients with family histories strongly suggestive
of a hereditary predisposition to breast cancer development, or in
patients with known gene mutations predisposing to breast can-
cer. A Mayo Clinic retrospective study examined 639 women who
underwent prophylactic mastectomy. Of these patients, 214 were
categorized as the high-risk group and 403 individuals were sis-
ters of these high risk patients. The overall reduction in incidence
of breast cancer was 90%. The decrease in the incidence of death
was 81% to 94% in the prophylactic mastectomy group (78). The
decision for risk reduction surgery needs to be individualized for
each patient with consideration given to the high risk condition
and its associated breast cancer risk. Paramount to this decision
are the patient’s preferences and level of comfort with the options
of screening, chemoprevention, and prophylactic mastectomy.
Prophylactic mastectomy was reported also effective in decreas-
ing breast cancer death in BRCA gene mutation carriers (79).
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Prophylactic bilateral salpingo-oophorectomy is removal of
the ovaries to prevent ovarian and/or breast cancer. It eliminates
the body’s primary source of estrogen, which can feed a breast
tumor. It is not effective at preventing breast cancer in postmeno-
pausal women, whose ovarian function has naturally declined.
In women with BRCA1 or BRCA2 gene mutations, prophylactic
oophorectomy decreases the risk of ovarian cancer by 96% and
the risk of breast cancer by 53% (80). In a recent study, Rebbeck
et al. revealed a meta-analysis of risk reduction with risk-reducing
salpingo-oophorectomy (RRSO) in BRCA1 or BRCA2 mutation car-
riers. They reported that RRSO was associated with 80% reduction
in ovarian/fallopian tube cancer risk and 50% reduction in breast
cancer risk in BRCA1 or BRCA2 carriers (81). In the premenopausal
period this surgery results in infertility, which is an important con-
sideration for women who desire to bear children.

The importance of high risk breast cancer clinics

The incidence and prevalence of breast cancer are increasing,
especially in developing countries such as Turkey and other East-
ern European countries, where these parameters have increased
threefold in the past few decades. Breast cancer incidence in
Turkish women between ages 41-50, 51-70, and >70 years of age
is 31%, 40.7%, and 8.2%, respectively, and most of these women
were diagnosed with stage 2 breast cancer (35). A breast cancer
screening program which includes periodic clinician physical
examination and mammography may allow earlier detection of
breast cancer in the general population. Screening and risk factor
assessment may also allow identification of women at high risk
of developing breast cancer. These high risk patients have special
needs beyond the screening recommended for women at aver-
age risk. Risk assessment, more intense screening, education re-
garding risk reduction, standardization and specialized manage-
ment, such as chemoprophylaxis, are important components of

References

1. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA
Cancer J Clin 2005;55:74-108. (PMID: 15761078)

2. YipCH,Smith RA, Anderson BO, Miller AB,Thomas DB, Ang ES, Caffarella
RS, Corbex M, Kreps GL, McTiernan M. Guideline Implementation
for Breast Healthcare in Low- and Middle-Income Countries. Cancer
2008;113(58):2244-56. [Epub ahead of print] (PMID: 18837017)

3. Col NF, Chlebowski RT. Risks and benefits of therapy with menopausal
hormones versus selective estrogen-receptor modulators in peri- and
postmenopausal women at increased breast cancer risk. Menopause
2008;15(4 Suppl):804-9. (PMID: 18596602)

4, Brooks GA, Stopfer JE, Erlichman J, Davidson R, Nathanson KL,
Domchek SM. Childhood cancer in families with and without BRCA1
or BRCA2 mutations ascertained at a high-risk breast cancer clinic.
Cancer Biol Ther 2006;5:1098-102. (PMID: 16931905)

5. Curado MP, Edwards B, Shin HR, Storm H, Ferlay J, Heanue M and
Boyle P, eds. Cancer Incidence in Five Continents, Vol IX. IARC Scientific
Publications No. 160, Lyon, France: IARC Press; 2007.

6. Harford J, Azavedo E, Fischietto M. Guideline implementation for
breast healthcare in low- and middle-income countries: breast
healthcare program resource allocation. Cancer 2008;113(S8):2282-
96. [Epub ahead of print] (PMID: 18837020)

The Journal of Breast Health 2009 Vol: 5 « No: 4
Meme Sagligi Dergisi 2009 Cilt: 5 « Sayi: 4

the care of women at high risk for breast cancer development. The
clinician’s tasks in identifying candidates for chemoprophylaxis
include a detailed evaluation of family history, ordering genetic
testing when appropriate, and complete quantitative risk estima-
tion (82). The time needed for this special care is difficult, if not im-
possible, to find in a busy oncology practice that is not dedicated
solely to the evaluation and management of high risk patients.

Establishment of high risk clinics also facilitates scientific evalua-
tions of issues such as screening and chemoprevention that are of
importance to high risk patients. These clinics may also be a rich
source of data for study of high risk pathologies and hereditary
breast cancer.

Conclusions

Breast cancer is the most common malignancy of women. There
are subsets of women who are at greater-than-average risk of
developing breast cancer. These women at high risk have special
needs for screening and management. High risk breast cancer
clinics are staffed by professional teams well-versed and equipped
for the needs of these women at high risk. They counsel these
patients regarding screening, chemoprevention, and risk reduc-
tion surgery. They also provide services such as screening breast
physical examinations and imaging. The organization of high risk
breast cancer clinics is not only needed in developed countries
but is also becoming more important for developing countries in
which breast cancer awareness and incidence is increasing. BHGI
in its 3rd meeting on October 2007 addressed the accomplish-
ment of breast health care guidelines for early detection, diag-
nosis and treatment in low-and middle-income countries. In the
near future, studies of high risk breast cancer clinics can establish
national guidelines for screening, prevention, and treatment of
women at high risk for development of breast cancer.

7. National Comprehensive Cancer Network. NCCN Practice Guidelines
in Oncology. Breast Cancer. V. 1.2009 at: http://www.nccn.org/
professionals/physician_gls/PDF/breast.pdf

8. Salih AK, Fentiman IS. Breast cancer prevention. Int J Clin Pract
2002;56:267-71. (PMID: 12074209)

9. Smith-Bindman R, Miglioretti DL, Lurie N, Abraham L, Barbash RB,
Strzelczyk J, Dignan M, Barlow WE, Beasley CM, Kerlikowske K. Does
utilization of screening mammography explain racial and ethnic
differences in breast cancer? Ann Intern Med 2006;144:541-53. (PMID:
16618951)

10. Morris GJ, Mitchell EP. Higher incidence of aggressive breast cancers
in African-American women: a review. J Natl Med Assoc 2008;100:698-
702. (PMID: 18595572)

11. Friedenreich CM, Cust AE. Physical activity and breast cancer risk:
impact of timing, type and dose of activity and population subgroup
effects. Br J Sports Med 2008;42:636-47. (PMID: 18487249)

12. Tutt A, Ashworth A. Can genetic testing guide treatment in breast cancer?
Eur J Cancer 2008 Nov 20. [Epub ahead of print]. (PMID: 19027287)

13. Santiago RJ, Wu L, Harris E, Fox K, Schultz D, Glick J, Solin LJ. Fifteen-year
results of breast-conserving surgery and definitive irradiation for Stage
l'and Il breast carcinoma: the University of Pennsylvania experience. Int
J Radiat Oncol Biol Phys 2004;58:233-40. ( PMID: 14697443)




The Journal of Breast Health

o0

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

. Chun J, Pocock B, Joseph KA, El-Tamer M, Klein L, Schnabel F. Breast

Cancer Risk Factors in Younger and Older Women. Ann Surg Oncol.
2008 Nov 1. [Epub ahead of print] (PMID: 18979140)

. Dagan E, Gershoni-Baruch R. Hereditary breast/ovarian cancer-pitfalls

in genetic counseling. Clin Genet 2001;60:310-3. (PMID: 11683778)

. lwasaki M, OtaniT, Inoue M, Sasazuki S, Tsugane S; Japan Public Health

Center-based Prospective Study Group. Role and impact of menstrual
and reproductive factors on breast cancer risk in Japan. Eur J Cancer
Prev 2007;16:116-23. (PMID: 17297387)

. Russo J, Moral R, Balogh GA, Mailo D, Russo IH. The protective role of

pregnancy in breast cancer. Breast Cancer Res 2005;7:131-42. (PMID:
15987443)

. Modan B, Chetrit A, Alfandary E, Katz L. Increased risk of breast cancer

after low-dose irradiation. Lancet 1989;1: 629-31. (PMID: 2564456)

. Collaborative Group on Hormonal Factors in Breast Cancer. Breast

cancer and hormone replacement therapy: collaborative reanalysis of
data from 51 epidemiological studies of 52,705 women with breast
cancer and 108,411 women without breast cancer. Lancet 1997; 350:
1047-59. (PMID: 10213546)

Chlebowski RT, Kuller LH, Prentice RL, Stefanick ML, Manson JE, Gass
M, Aragaki AK, Ockene JK, Lane DS, Sarto GE, Rajkovic A, Schenken
R, Hendrix SL, Ravdin PM, Rohan TE, Yasmeen S, Anderson G. Breast
cancer after use of estrogen plus progestin in postmenopausal
women. N Engl J Med 2009; 360:573-87. (PMID:19196674 )

Lord SJ, Bernstein L, Johnson KA, Malone KE, McDonald JA, Marchbanks
PA, Simon MS, Strom BL, Press MF, Folger SG, Burkman RT, Deapen D,
Spirtas R, Ursin G. Breast cancer risk and hormone receptor status in
older women by parity, age of first birth, and breastfeeding: a case-
control study. Cancer Epidemiol Biomarkers Prev 2008;17:1723-30.
(PMID: 18628424)

ShemalL, Ore L, Ben-Shachar M, Haj M, Linn S. The association between
breastfeeding and breast cancer occurrence among lIsraeli Jewish
women: a case control study. J Cancer Res Clin Oncol 2007;133:539-
46. (PMID: 17453241)

Kuhl H. Maturitas. Breast cancer risk in the WHI study: the problem of
obesity 2005; 51:83-97. (PMID: 15883113)

Freedman L, Clifford C, Messina M. Analysis of dietary fat, calories,
body weight and the development of mammary tumours in rats and
mice: a review. Cancer Res 1990; 50: 5710-9. (PMID: 2203521)

Ambrosone CB, Kropp S, Yang J, Yao S, Shields PG, Chang-Claude J.
Cigarette smoking, N-acetyltransferase 2 genotypes, and breast cancer
risk: pooled analysis and meta-analysis. Cancer Epidemiol Biomarkers
Prev 2008;17:15-26. (PMID: 18187392)

Ligibel JA, Partridge A, Giobbie-Hurder A, Golshan M, Emmons K,
Winer EP. Physical Activity Behaviors in Women with Newly Diagnosed
Ductal Carcinoma-In-Situ. Ann Surg Oncol. 2008 Oct 24. [Epub ahead
of print] (PMID: 18953612)

Thomas DB, Gao DL, Ray RM, Wang WW, Allison CJ, Chen FL, Porter P,
Hu YW, Zhao GL, Pan LD, LiW, Wu C, Coriaty Z, Evans |, Lin MG, Stalsberg
H, Self SG. Randomized trial of breast self-examination in Shanghai:
final results. J Natl Cancer Inst 2002;94:1445-57. (PMID: 12359854)

Claus EB, Risch N, Thompson WD. Autosomal dominant inheritance
of early-onset breast cancer. Implications for risk prediction. Cancer
1994;73:643-51. (PMID: 8299086)

Hackshaw AK, Paul EA. Breast self-examination and death from breast
cancer: a meta-analysis. Br J Cancer 2003;88:1047-53. (PMID: 12671703)

McDonald S, Saslow D, Alciati MH. Performance and reporting of
clinical breast examination: a review of the literature. CA Cancer J Clin
2004;54:345-61. (PMID: 15537577)

European guidelines for quality assurance in breast cancer screening
and diagnosis. Fourth Edition. Health & Consumer Protection
Directorate-General. European Communities, Luxembourg, 2006.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

The Journal of Breast Health 2009 Vol: 5 « No: 4
Meme Sagligi Dergisi 2009 Cilt: 5« Say: 4

U. S. Preventive Services Task Force. Screening for breast cancer.
Accessed February 8, 2007 at: http://www.ahrg.gov/clinic/uspstf/
uspsbrca.htm

Smith RA, Duffy SW, Gabe R, Tabar L, Yen AM, Chen TH. The randomized
trials of breast cancer screening: what have we learned? Radiol Clin
North Am 2004; 42:793-806. (PMID: 15337416)

Moss SM, Cuckle H, Evans A, Johns L, Waller M, Bobrow L, for the trial
management group. Effect of mammographic screening from age 40
years on breast cancer mortality at 10 years’ follow-up: a randomized
controlled trial. Lancet 2006; 368:2053-60. (PMID: 17161727)

Ozmen V. Breast Cancer in the world and Turkey. The Journal of Breast
Health 2008;4:7-12.

OzmenV, Ozcinar B, Karanlik H et al. Breast cancer risk factors in Turkish
women. The Breast Health Global Initiative Concensus Conference, 1-4
October 2007, Budapest, Hungary. http://www.fhcrc.org/science/phs/
bhgi/).

Carney PA, Miglioretti DL, Yankaskas BC, Kerlikowske K, Rosenberg
R, Rutter CM, Geller BM, Abraham LA, Taplin SH, Dignan M, Cutter
G, Ballard-Barbash R. Individual and combined effects of age, breast
density, and hormone replacement therapy use on the accuracy of
screening mammography. Ann Intern Med 2003;138:168-75. (PMID:
12558355)

Pisano ED, Gatsonis C, Hendrick E, Yaffe M, BaumJK, Acharyya S,
Conant EF, Fajardo LL, Bassett L, D'Orsi C, Jong R, Rebner M. Digital
Mammographicc Imaging Screening Trial (DMIST investigators
Group. Diagnostic performance of digital versus film mammography
for breast-cancer screening. N Engl J Med 2005;353:1773-83. (PMID:
16169887)

Shyyan R, Sener SF, Anderson BO, Fernandez Garrote LM, Hortobagyi
GH, Ibarra Jr JA, Ljung BM, Sancho-Garnier H, Stalsberg H, on behalf
of the Breast Health Global Initiative Diagnosis Panel. Guideline
implementation for breast healthcare in low- and middle-income
countries. Cancer 2008; 113 (Supp): 2257-68. (PMID:18837018)

Beran L, Liang W, Nims T, Paquelet J, Sickle-Santanello B. Correlation of
targeted ultrasound with magnetic resonance imaging abnormalities
of the breast. Am J Surg 2005;190:592-4. (PMID: 16164928)

Berg WA, Blume JD, Cormack JB, Mendelson EB, Lehrer D, Bohm-Vélez
M, Pisano ED, Jong RA, Evans WP, Morton MJ, Mahoney MC, Larsen LH,
Barr RG, Farria DM, Marques HS, Boparai K; ACRIN 6666 Investigators.
Combined screening with ultrasound and mammography vs
mammography alone in women at elevated risk of breast cancer.
JAMA 2008;299:2151-63. (PMID: 18477782)

Warner E, Plewes DB, Hill KA, Causer PA, Zubovits JT, Jong RA, Cutrara
MR, DeBoer G, Yaffe MJ, Messner SJ, Meschino WS, Piron CA, Narod
SA. Surveillance of BRCA1 and BRCA2 mutation carriers with magnetic
resonance imaging, ultrasound, mammography, and clinical breast
examination. JAMA 2004;29:1317-25. (PMID: 15367553)

Kuhl CK, Schrading S, Leutner CC, Morakkabati-Spitz N, Wardelmann
E, Fimmers R, Kuhn W, Schild HH. Mammography, breast ultrasound,
and magnetic resonance imaging for surveillance of women at high
familial risk for breast cancer. J Clin Oncol 2005;23:8469-76. (PMID:
16293877)

Kuhl CK, Kuhn W, Schild H. Management of women at high risk
for breast cancer: new imaging beyond mammography. Breast
2005;14:480-6. (PMID: 16185869)

Wright H, Listinsky J, Rim A, Chellman-Jeffers M, Patrick R, Rybicki L,
Kim J, Crowe J. Magnetic resonance imaging as a diagnostic tool for
breast cancer in premenopausal women. Am J Surg 2005;190:572-5.
(PMID: 16164923)

Lawrence WF, Liang W, Mandelblatt JS, Gold KF, Freedman M, Ascher
SM, Trock BJ, Chang P. Serendipity in diagnostic imaging: magnetic
resonance imaging of the breast. J Natl Cancer Inst 1998;90:1792-800.
(PMID: 9839519)




The Journal of Breast Health

o0

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Kriege M, Brekelmans CT, Boetes C, Besnard PE, Zonderland HM,
Obdeijn IM, Manoliu RA, Kok T, Peterse H, Tilanus-Linthorst MM,
Muller SH, Meijer S, Oosterwijk JC, Beex LV, Tollenaar RA, de Koning
HJ, Rutgers EJ, Klijn JG; Magnetic Resonance Imaging Screening
Study Group. Efficacy of MRl and mammography for breast-cancer
screening in women with a familial or genetic predisposition. N Engl J
Med 2004;351:427-37. (PMID: 15282350)

Leach MO, Boggis CR, Dixon AK, Easton DF, Eeles RA, Evans DG, Gilbert
FJ, Griebsch |, Hoff RJ, Kessar P, Lakhani SR, Moss SM, Nerurkar A,
Padhani AR, Pointon LJ, Thompson D, Warren RM; MARIBS study group.
Screening with magnetic resonance imaging and mammography of
a UK population at high familial risk of breast cancer: a prospective
multicentre cohort study (MARIBS). Lancet 2005;365:1769-78. (PMID:
15910949)

Saslow D, Boetes C, Burke W, Harms S, Leach MO, Lehman CD, Morris E,
Pisano E, Schnall M, Sener S, Smith RA, Warner E, Yaffe M, Andrews KS,
Russell CA; American Cancer Society Breast Cancer Advisory Group.
American Cancer Society guidelines for breast screening with MRI as
an adjunct to mammography. CA Cancer J Clin 2007;57:75-89. (PMID:
17392385)

Khan SA, Wiley EL, Rodriguez N, Baird C, Ramakrishnan R, Nayar R,
Bryk M, Bethke KB, Staradub VL, Wolfman J, Rademaker A, Ljung
BM, Morrow M. Ductal lavage findings in women with known breast
cancer undergoing mastectomy. J Natl Cancer Inst 2004;96:1510-7.
(PMID: 15494601)

Brogi E, Robson M, Panageas KS, Casadio C, Ljung BM, Montgomery
L. Ductal lavage in patients undergoing mastectomy for mammary
carcinoma: a correlative study. Cancer 2003;98:2170-6. (PMID:
14601086)

Huang Z, Hankinson SE, Colditz GA. Dual effects of weight and weight
gain on breast cancer risk. JAMA 1997;278:1407-14. (PMID: 9355998)

Hunter DJ, Manson JE, Colditz GA, Stampfer MJ, Rosner B, Hennekens
CH, Speizer FE, Willett WC. A prospective study of the intake of
vitamins C, E, and A and the risk of breast cancer. N England J Med
1993;329:234-40. (PMID: 8292129)

Gandini S, Merzenich H, Robertson C, Boyle P. Meta-analysis of
studies on breast cancer risk and diet: the role of fruit and vegetable
consumptionand the intake of associated micronutrients. Eur J Cancer
2000;36:636-46. (PMID: 10738129)

Bernstein L, Henderson BE, Hanisch R, Sullivan-Halley J, Ross RK.
Physical exercise and reduced risk of breast cancer in young women. J
Natl Cancer Inst 1994;86:1403-8. (PMID: 8072034)

Pike MC, Spicer DV, Dahmoush L, Press MF. Estrogens, progestogens,
normal breast cell proliferation, and breast cancer risk. Epidemiol Rev
1993;15:17-35. (PMID: 8405201)

Weyandt J, Ellsworth RE, Hooke JA, Shriver CD, Ellsworth DL. Curr Med
Chem. Environmental chemicals and breast cancer risk - a structural
chemistry perspective. 2008;15:2680-701. (PMID: 18991630)

Henderson BE, Ross RK, Pike MC, Casagrande JT.Endogenous hormones
as a major factor in human cancer. Cancer Res 1982; 42:3232-9. (PMID:
7046921)

Fisher B, Costantino JP, Wickerham DL, Redmond CK, Kavanah M, Cronin
WM, Vogel V, Robidoux A, Dimitrov N, Atkins J, Daly M, Wieand S, Tan-
Chiu E, Ford L, Wolmark N. Tamoxifen for prevention of breast cancer:
report of the National Surgical Adjuvant Breast and Bowel Project P-1
Study. J Natl Cancer Inst 1998;90:1371-88. (PMID: 9747868)

Fisher B, Costantino JP, Wickerham DL, Cecchini RS, Cronin WM,
Robidoux A, BeversTB, Kavanah MT, Atkins JN, Margolese RG, Runowicz
CD, James JM, Ford LG, Wolmark N. Tamoxifen for the prevention of
breast cancer: current status of the National Surgical Adjuvant Breast
and Bowel Project P-1 Study. J Natl Cancer Inst 2005;97:1652-62. (
PMID: 16288118)

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

The Journal of Breast Health 2009 Vol: 5 « No: 4
Meme Sagligi Dergisi 2009 Cilt: 5 « Say: 4

Powles TJ: The Royal Marsden Hospital (RMH) trial: key points
and remaining questions, Ann NY Acad Sci 2001;949:109. (PMID:
11795342)

Powles TJ, Ashley S, Tidy A, Smith IE, Dowsett M. Twenty-Year Follow-
up of the Royal Marsden Randomized, Double-Blinded Tamoxifen
Breast Cancer Prevention Trial J Natl Cancer Inst 2007;99:283-90.
(PMID: 17312305)

Veronesi U, Mariani L, Decensi A, Formelli F, Camerini T, Miceli R, Di
Mauro MG, Costa A, Marubini E, Sporn MB, De Palo G. Fifteen-year
results of a randomized phase Ill trial of fenretinide to prevent second
breast cancer. Ann Oncol 2006;17:1065-71. (PMID:16675486)

Veronesi U, Maisonneuve P, Rotmensz N, Bonanni B, Boyle P, Viale
G, Costa A, Sacchini V, Travaglini R, D'Aiuto G, Oliviero P, Lovison F,
Gucciardo G, del Turco MR, Muraca MG, Pizzichetta MA, Conforti
S, Decensi A; Italian Tamoxifen Study Group. Tamoxifen for the
Prevention of Breast Cancer: Late results of the Italian randomized
tamoxifen prevention trial among women with hysterectomy J Natl
Cancer Inst 2007; 99:727-737. (PMID: 17470740)

Cuzick J, Forbes J, Edwards R, Baum M, Cawthorn S, Coates A, Hamed
A, Howell A, Powles T; IBIS investigators. First results from the
International Breast Cancer Intervention Study (IBIS-I): a randomised
prevention trial. Lancet 2002;360:817-24. (PMID: 12243915)

Cuzick J, Forbes JF, Sestak I, Cawthorn S, Hamed H, Holli K, Howell A;
International Breast Cancer Intervention Study | Investigators. Long-
term results of tamoxifen prophylaxis for breast cancer: 96-month
follow-up of the randomized IBIS-I trial. J Natl Cancer Inst 2007;99:272-
82. (PMID: 17312304)

Freedman AN, Graubard Bl, Rao SR, Rao SR, McCaskill-Stevens W,
Ballard-Barbash R, Gail MH. Estimates of number U.S. women who
could benefit from tamoxifen for breast cancer chemoprevention. J
Natl Cancer Inst 2003; 95:526-32. ( PMID: 12671020)

Gail MH, Costantino JP, Bryant J, Croyle R, Freedman L, Helzlsouer K,
Vogel V. Weighing the risk and benefits of tamoxifen treatment for
preventing breast cancer. J Natl Cancer Inst 1999, 91:1829-46. (PMID:
10547390)

Chlebowski RT, Col N, Winer EP, Collyar DE, Cummings SR, Vogel VG
3rd, Burstein HJ, Eisen A, Lipkus |, Pfister DG; American Society of
Clinical Oncology Breast Cancer Technology Assessment Working
Group. J Clin Oncol 2002;20:3328-43. (PMID: 12149307)

Vogel VG. Chemoprevention strategies 2006. Curr Treat Options Oncol
2007; 8:74-88. (PMID: 17634835)

Cummings SR, Eckert S, Krueger KA, Grady D, Powles TJ, Cauley JA,
Norton L, Nickelsen T, Bjarnason NH, Morrow M, Lippman ME, Black
D, Glusman JE, Costa A, Jordan VC. The effect of raloxifene on risk
of breast cancer in postmenopausal women: results from the MORE
randomized trial. JAMA 1999;281:2189-97. (PMID: 10376571)

Cauley JA, Norton L, Lippman ME, Eckert S, Krueger KA, Purdie DW,
Farrerons J, Karasik A, Mellstrom D, Ng KW, Stepan JJ, Powles TJ,
Morrow M, Costa A, Silfen SL, Walls EL, Schmitt H, Muchmore DB,
Jordan VC, Ste-Marie LG. Continued breast cancer risk reduction
in postmenopausal women treated with raloxifene: 4-year results
from the MORE trial. Breast Cancer Res Treat 2001;65:125-34. (PMID:
11261828)

Martino S, Cauley JA, Barrett-Connor E, Powles TJ, Mershon J, Disch
D, Secrest RJ, Cummings SR. Continuing outcomes relevant to Evista:
breast cancer incidence in postmenopausal osteoporotic women in
a randomized trial of raloxifene. J Natl Cancer Inst 2004;96:1751-61.
(PMID: 15572757)

Barrett-Connor E, Mosca L, Collins P, Geiger MJ, Grady D, Kornitzer M,
McNabb MA, Wenger NK; Raloxifene Use for The Heart (RUTH) Trial
Investigators. Effects of raloxifene on cardiovascular events and breast
cancer in postmenopausal women. N Engl J Med 2006;355:125-37.
(PMID: 16837676)




The Journal of Breast Health

o0

75.

76.

77.

78.

Vogel VG, Costantino JP, Wickerham DL, Cronin WM, Cecchini RS, Atkins
JN, Bevers TB, Fehrenbacher L, Pajon ER Jr, Wade JL 3rd, Robidoux A,
Margolese RG, James J, Lippman SM, Runowicz CD, Ganz PA, Reis SE,
McCaskill-Stevens W, Ford LG, Jordan VC, Wolmark N; National Surgical
Adjuvant Breast and Bowel Project (NSABP). Effects of tamoxifen vs.
raloxifene on the risk of developing invasive breast cancer and other
disease outcomes: The NSABP Study of Tamoxifen and Raloxifene
(STAR) P-2 Trial. JAMA 2006;295:2727-41. (PMID: 16754727)

Vogel VG. The NSABP study of tamoxifen and raloksifene (STAR) trial.
Expert Rev Anticancer Ther 2009; 9:51-60.

Moen MD, Keating GM. Raloxifene: a review of its use in the prevention
of invasive breast cancer. Drugs 2008;68:2059-83. (PMID: 18778124)

Hartmann LC, Schaid DJ, Woods JE, Crotty TP, Myers JL, Arnold PG,
Petty PM, Sellers TA, Johnson JL, McDonnell SK, Frost MH, Jenkins
RB. Efficacy of bilateral prophylactic mastectomy in women with a
family history of breast cancer. N Engl J Med 1999;340:77-84. (PMID:
9887158)

Correspondence

Giilgiin Tahan

Tel

E-mail

001 412 2457163
: tahang@mail.magee.edu

79.

80.

81.

82.

The Journal of Breast Health 2009 Vol: 5 « No: 4
Meme Sagligi Dergisi 2009 Cilt: 5« Say: 4

Hartmann LC, Sellers TA, Schaid DJ, Frank TS, Soderberg CL, Sitta DL,
Frost MH, Grant CS, Donohue JH, Woods JE, McDonnell SK, Vockley CW,
Deffenbaugh A, Couch FJ, Jenkins RB. Efficacy of bilateral prophylactic
mastectomy in BRCA1 and BRCA2 gene mutation carriers. J Natl
Cancer Inst. 2001;93:1633-7. (PMID: 11698567)

Rebbeck TR, Lynch HT, Neuhausen SL, Narod SA, Van't Veer L, Garber
JE, Evans G, Isaacs C, Daly MB, Matloff E, Olopade Ol, Weber BL.
Prevention and Observation of Surgical End Points Study Group. N
Engl J Med 2002;346:1616-22. (PMID: 12023993)

Rebbeck TR, Kauff ND, Domchek SM. Meta-analysis of risk reduction
estimates associated with risk-reducing salpingo-oopherectomy in
BRCA1 or BRCA2 mutation carriers. J Natl Cancer Inst 2009; 1001:80-7.
(PMID: 19141781)

Vogel VG. Chemoprevention: reducing breast cancer risk. Vogel VG
(ed): Management of patients at high risk for breast cancer, Malden,
MA, Blackwell Science, 2001.

€





