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ACH year in the United States, breast cancer
is diagnosed in more than 170,000 women.!
Despite this substantial burden of disease, how-
ever, assessment of breast-cancer risk has received
very little attention outside the oncology clinic.2? In
primary care, the main result of the recognition of
individual variation in breast-cancer risk is the use of
age to determine recommendations regarding mam-
mography (older age is a strong risk factor for breast
cancer).4
Recent developments in the ability to predict and
alter breast-cancer risk warrant a new look at the role
of assessment of this risk in primary care. Physicians
must become adept at evaluating breast-cancer risk
and counseling women about its effect on medical
decisions. To provide both the rationale and the tools
for evaluating breast-cancer risk, this article examines
the effects of breast-cancer risk on medical decisions
and explains current methods of assessing risk.

WHY EVALUATE BREAST-CANCER RISK:?

Several important medical decisions may be affected
by a woman’s underlying risk of breast cancer. These
decisions include whether to use postmenopausal hor-
mone-replacement therapy, at what age to begin mam-
mographic screening, whether to use tamoxifen to
prevent breast cancer, and whether to perform pro-
phylactic mastectomy to prevent breast cancer.
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Decisions about Postmenopausal
Hormone-Replacement Therapy

Observational studies suggest that postmenopaus-
al hormone-replacement therapy halves the risk of
coronary heart disease and osteoporosis but increas-
es the risk of breast cancer by 30 to 40 percent.57
Because the reductions in the risk of coronary heart
disease and osteoporosis are greater than the increase
in the risk of breast cancer, and because the aver-
age woman’s risk of dying from coronary heart dis-
case is much greater than her risk of dying from
breast cancer, most experts argue that the benefits of
hormone-replacement therapy outweigh the risks in
most women.39

However, the balance between the risks and the
benefits of hormone-replacement therapy may shift
for women who have a substantially increased risk of
breast cancer. Although the relative risk associated
with hormone-replacement therapy does not appear
to be higher in women with a family history of breast
cancer, decision analysis suggests that the absolute
benefit of hormone-replacement therapy (measured
as the net increase in life expectancy) falls as the risk
of breast cancer increases.*!12 In one such model, hor-
mone-replacement therapy no longer increased life
expectancy for women with a lifetime breast-cancer
risk above 30 percent and an average risk of cardi-
ac events. Although the number of postmenopausal
women with such a high risk of breast cancer is small,
assessment of breast-cancer risk provides valuable in-
formation for use in making decisions about hor-
mone-replacement therapy.!315 Furthermore, assess-
ment of breast-cancer risk may reassure the larger
number of women with a risk below this threshold
that the benefits of hormone-replacement therapy out-
weigh its risks.

The number of women who use individual assess-
ments of breast-cancer risk to make decisions about
postmenopausal therapy may increase as alternatives
to hormone-replacement therapy become available.
Raloxifene, a selective estrogen-receptor modulator,
provides less protection against coronary heart disease
and osteoporosis than hormone-replacement therapy,
but it may reduce the risk of breast cancer.!18 Be-
cause of these trade-offs in risk reduction, it is likely
that breast-cancer risk will be an important factor in
determinations of the expected relative benefits of ral-
oxifene and hormone-replacement therapy. As a wom-
an’s risk of breast cancer increases, the relative benefit
of raloxifene as compared with hormone-replacement
therapy will increase. A recent decision analysis sug-
gests that if the goal is to increase life expectancy, ral-
oxifene is the preferred alternative for postmenopaus-
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al women who are at substantially increased risk of
breast cancer.!

Decisions about the Use of Mammography
for Women 40 to 49 Years of Age

The routine use of screening mammography in
women 50 years old or older reduces mortality from
breast cancer by approximately one third.!” This reduc-
tion comes without substantial risks and at an accept-
able economic cost.2%:21 However, the use of screening
mammography is more controversial in women under
the age of 50, for several reasons. First, because breast
density is generally higher in younger women, screen-
ing mammography is less likely to detect early breast
cancer at a curable stage. Thus, the reduction in mor-
tality from breast cancer is lower.22 Second, also be-
cause of their higher breast density, screening mam-
mography in younger women results in more false
positive tests, with the associated anxiety and unnec-
essary biopsies.2? Third, because women under the
age of 50 are less likely to have breast cancer, fewer
women in this age group will benefit from screening.!
Fourth, the lower incidence of breast cancer among
these women increases the cost of mammography per
year of life saved to more than $100,000.2¢ Expert
panels have concluded that, on a population basis, the
benefits of screening mammography in women be-
tween 40 and 49 years of age still outweigh the risks.
The goal of maximizing the benefit of mammography
while minimizing its risks remains uncontested.25:26

Although the assessment of breast-cancer risk can-
not improve the efficacy of mammography, targeting
mammography to women at higher risk of breast can-
cer can improve the balance of risks and benefits.27-2
Among women at higher risk, mammography results
in a greater absolute decrease in the risk of death
from breast cancer and is more cost effective. A high-
er prevalence of disease results in a lower proportion
of false positive tests. In one analysis of women 40
to 49 years of age, an abnormal mammogram was
more than three times as likely to be associated with
cancer in a woman with a family history of cancer as
in a woman without a family history of cancer.2

Several authors have published risk-based recom-
mendations for mammographic screening.28:2 A re-
cent article focusing on women 40 to 49 years of age
described procedures to determine whether a wom-
an’s risk equaled that of a 50-year-old woman with-
out risk factors for breast cancer.?? Because the ben-
efit of mammography is widely accepted to exceed the
risks for all 50-year-old women, these procedures can
be used to determine whether a younger woman’s risk
of breast cancer meets this criterion.

Decisions about the Use of Tamoxifen for the Prevention
of Breast Cancer

Tamoxifen, a selective estrogen-receptor modulator,
is the first drug shown to reduce the incidence of

breast cancer in healthy women. The Breast Cancer
Prevention Trial randomly assigned more than 13,000
women with a five-year risk of breast cancer of 1.7
percent or more to tamoxifen or placebo.30 After a
mean follow-up period of four years, tamoxifen had
reduced the incidence of breast cancer by 49 per-
cent as compared with the incidence with placebo. Al-
though two European randomized, controlled trials
of tamoxifen did not show a benefit, these trials were
statistically underpowered, had high rates of noncom-
pliance, and included women who continued to take
hormone-replacement therapy.3-32 Tamoxifen is cur-
rently the only drug approved by the Food and Drug
Administration for reducing the risk of breast cancer.
Because published trials of raloxifene were not de-
signed to assess its efficacy in preventing breast can-
cer, raloxifene has not been approved for reducing the
risk of breast cancer.3® Clinical trials are now com-
paring the efficacy of raloxifene with that of tamox-
ifen in reducing the risk of breast cancer.

Assessment of breast-cancer risk is important in
making decisions about tamoxifen, for several reasons.
First, because the Breast Cancer Prevention Trial en-
rolled only women with a five-year breast-cancer risk
of 1.7 percent or more, it is unclear whether the ben-
efit of tamoxifen applies to women at lower risk. Clin-
ical experts in breast-cancer prevention recommend
that tamoxifen be used only by women whose risk of
breast cancer is at or above this threshold.33

Second, although they are rare, tamoxifen has side
effects, including venous thromboembolism, endo-
metrial cancer, and cataracts. In women taking tamox-
ifen, deep venous thromboses occurred 1.6 times as
often and pulmonary emboli 3 times as often as in
control women. The increased risk of endometrial can-
cer was also substantial (relative risk, 2.5); however,
the increased risk was restricted to early-stage cancers
in postmenopausal women. Cataract surgery was re-
quired almost twice as often among women taking
tamoxifen. Thus, for women to choose or for physi-
cians to advocate the preventive use of tamoxifen, the
benefits must outweigh these risks. Although no for-
mal risk—benefit analysis is currently available, the
higher a woman’s risk of breast cancer, the more like-
ly it is that the reduction in the incidence of breast
cancer will outweigh these other risks.

Third, as the risk of breast cancer increases, the ab-
solute benefit of tamoxifen increases. For women at
relatively low risk of breast cancer, the absolute benefit
may be relatively small. For women at very high risk
of breast cancer, the absolute benefit is correspond-
ingly great.

Decisions about Prophylactic Mastectomy

A recent retrospective cohort analysis of 639 wom-
en at high risk for breast cancer found that prophy-
lactic mastectomy reduced the risk by more than 90
percent.3* Although this risk reduction is impressive,
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the trade-offs involved in prophylactic mastectomy are
substantial. Prophylactic mastectomy involves exten-
sive and potentially disfiguring surgery with unknown
effects on the long-term quality of life.35 Furthermore,
the reduction in breast-cancer risk achieved by pro-
phylactic mastectomy depends on a woman’s under-
lying risk of breast cancer. A decision analysis involv-
ing women who were carriers of BRCAI or BRCA2
mutations found that the benefit of prophylactic mas-
tectomy differed substantially according to the breast-
cancer risk conferred by the mutations.3¢ For women
with an estimated lifetime risk of 40 percent (approx-
imately four times the population risk), prophylac-
tic mastectomy would add almost three years of life,
whereas for women with an estimated lifetime risk of
85 percent, prophylactic mastectomy would add more
than five years.

HOW TO EVALUATE
BREAST-CANCER RISK

Average Risk

Understanding the average risk of breast cancer
provides a necessary context for individual risk as-
sessments. The average lifetime risk of breast cancer
in the U.S. female population at birth is 12 percent,
or approximately one in eight.?” The longer a wom-
an lives without cancer, the lower is her risk of breast
cancer over the remainder of her lifetime. Thus, a
50-year-old woman who has not had breast cancer
has an 11 percent chance of having breast cancer in
her lifetime, and a 70-year-old woman who has not
had breast cancer has a 7 percent chance of having
breast cancer in her lifetime.

Epidemiologic Risk Factors

Many studies have evaluated risk factors for breast
cancer.!3-15.38-46 Several factors have been consistently
associated with an increased risk (Table 1). However,
because many of these risk factors may interact, eval-
uating the risk conferred by combinations of risk fac-
tors is challenging. Other risk factors have been less
consistently associated with breast cancer (such as di-
et, use of oral contraceptives, lactation, and abortion)
or are rare in the general population (such as radia-
tion exposure), and are not included in currently used
prediction models.#1-46

Risk-Prediction Models

Four models are currently available to predict the
risk of breast cancer, of which two are used most of-
ten. The most commonly used model was developed
by Gail et al. from the Breast Cancer Detection Dem-
onstration Project, a large mammographic-screening
program conducted in the 1970s.3° This model in-
corporates the number of first-degree relatives with
breast cancer (0, 1, or =2), age at menarche (<12,12
to 13, or =14 years), age at first live birth (<20, 20
to 24, 25 to 29 or nulliparous, or =30 years), and the

566 - February 24, 2000

TABLE 1. ESTABLISHED RISK FACTORS FOR BREAST CANCER.

Risk FACTOR RELATIVE RiIsk ~ STuDY
Age (=50 vs. <50 yr) 6.5 Ries et al.!
Family history of breast cancer
First-degree relative 1.4-13.6 Rockhill et al.13
Madigan et al.1*
Bruzzi et al.1s
Slattery and Kerber38
Gail et al.?
Second-degree relative 1.5-1.8 Slattery and Kerber3$
Age at menarche (<12 vs. 1.2-15 Rockhill et al.13
=14 yr) Bruzzi et al.1s
Gail et al.??
Age at menopause (=55 vs. 1.5-2.0 Madigan et al.14
<55 yr) Bruzzi et al.1s
Age at first live birth (>30 1.3-22 Rockhill et al.13
vs. <20 yr) Madigan et al.14
Bruzzi et al.'s
Gail et al.?°
Benign breast disease
Breast biopsy (any histologic 1.5-1.8 Rockhill et al.13
finding) Bruzzi et al.’s
Gail et al.??
Atypical hyperplasia 4.0-44 Dupont and Page*®
Hormone-replacement therapy 1.0-1.5 Folsom et al.6

Colditz et al.”

number of breast biopsies (0, 1, or =2). It predicts
the cumulative risk of breast cancer according to dec-
ade up to the age of 90 years. To determine eligibil-
ity for trial entry, the Breast Cancer Prevention Trial
used a revised Gail model that also incorporates race,
presence of atypical hyperplasia on breast biopsy, and
1987 population rates of breast cancer and death
from other causes.

To calculate breast-cancer risk with the Gail mod-
el, a woman’s risk factors are translated into an over-
all risk score by multiplying her relative risks from
several categories (age at menarche, number of breast
biopsies, family history, and age at first live birth)
(Table 2). This risk score is then multiplied by an
adjusted population risk of breast cancer to determine
the individual risk of breast cancer. Because the ef-
fects of risk factors interact and vary with age, the
risk of breast cancer is most easily calculated with
a software program that is available from the Na-
tional Cancer Institute at http://cancernet.nci.nih.
gov/h_detect.html. The results of calculations of five-
year and lifetime risks of breast cancer with the Gail
model for women with various risk factors are pre-
sented in Table 3.

The other commonly used prediction model was
developed by Claus et al. on the basis of data from
the Cancer and Steroid Hormone Study, a large, pop-
ulation-based, case—control study of breast cancer.”
This model is based on assumptions of the prevalence
of high-penetrance genes for susceptibility to breast
cancer. As compared with the Gail model, the Claus
model incorporates more extensive information about
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family history, but it excludes risk factors other than
TABLE 2. RELATIVE RISK OF BREAST CANCER family history. On the basis of knowledge of first- and

ACCORDING TO THE GATL. MODEL.* second-degree relatives with breast cancer and their
age at diagnosis, the Claus model provides individual

Risk Factor ReLATIVE Risk estimates of breast-cancer risk according to decade
Category A from 29 to 79 years of age. Claus-model predictions
Age at menarche for women with one first-degree relative with breast
ey %'(1)8 cancer, one second-degree relative with breast cancer,
—15 yr . . .
<12 yr) 121 and two first-degree relatives with breast cancer are
Category B shown in Table 4. Predictions for other combinations
No. of breast biopsies of relatives with breast cancer (two second-degree rel-
o and woman’s age atives, mother and maternal aunt, and mother and
i 47
Any age 1.00 paternal aunt) are also'av.allablc.
1 Two other risk-prediction models were developed
jgg yr %;g for genetic counseling of women with a strong fam-
=0 yr . . .
= ily history of breast cancer.*84% These models apply
<50 yr 2.88 only to women who have either a mother or a sister
=50 yr 162 with breast cancer and are less commonly used than
gateg;)iyi Ltives with the Gail and Claus models.
o. of 1st-degree relatives wit . .
breast cancer and womar’s Although relat.lve'ly few studies have attempted to
age at Ist live birth validate risk-prediction models for breast cancer, the
0 0 Loo Gail model has received the most attention, with vali-
ey . . . . . -
20-24 yr 1.24 dation studies in four populations.?9-33 In general, the
25-29 yr or nulliparous 1.55 Gail model appears to be accurate for women under-
] =30 yr 1.93 going routine mammographic screening but prob-
<20 yr 2.61 ably overestimates the risk among young women who
20-24 yr A 2.68 are not undergoing regular mammography. An analy-
25-29 yr or nulliparous 2.76 is of the B C P . Trial d f d
230 yr 383 sis of the Breast Cancer Prevention Trial data foun
=2 that the ratio of observed to predicted cancers among
2<02°2¥ g’-gg the study participants was 1.03 (95 percent confi-
—24 yr . . -
25-29 yr or nulliparous 191 dence interval, 0.88 to 1.21).5! The one study that
=30 yr 417 compared the Gail and Claus models found only
s o - moderate agreement between the two methods in
Jomposite risk scores for women under 50 years . A N .
of age and for those 50 or more years old are derived a high-risk population of women (intraclass correla-
by multiplying the appropriate relative risks from cat- tion coefficients, 0.43 to 0.55).5¢ Thus, for women
egories A, B, and C. These risk scores are then trans- t h th Cl’ del i licabl > th ith
lated into five-year and lifetime risks by using adjust- 0 whom the aus model 1s applica .C ( .OSC Wi
ed population rates of breast cancer. at least one first- or second-degree relative with breast

TABLE 3. CLINICAL EXAMPLES OF RISK PREDICTIONS ACCORDING TO THE GAIL MODEL.

No. oF
FIRsT-DEGREE No. oF AGE 5-YEAR BREAST-CANCER
CURRENT RELATIVES WITH  BREAST AGE AT AT FIRsT  BREAST-CANCER RisK TO THE
AGE (YR) RAcCeE BREAST CANCER Biopsies MENARCHE LIVE BIRTH Risk AGE oF 90
years percent

40 Black 0 0 14 19 0.3 3.7

40 White 0 0 14 19 0.4 6.7

40 White 1 0 14 19 0.9 16.4

40 White 1 1 14 19 1.5 19.9

40 White 1 1 12 19 1.6 21.6

40 White 1 1 12 30 1.8 232

40 White 2 2 12 30 34 25.2

50 White 1 1 12 30 2.3 20.1

60 Black 1 1 12 30 2.0 9.4

60 White 1 1 12 30 34 16.6
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TABLE 4. CUMULATIVE RIsK OF BREAST CANCER ACCORDING TO THE CLAUS MODEL.

No. oF RELATIVES WITH BREAST CANCER
AND THEIR AGE AT DIAGNOSIS

39 YR
One 1st-degree relative
20-29 yr 25
30-39 yr 1.7
40-49 yr 1.2
50-59 yr 0.8
60-69 yr 0.6
70-79 yr 0.5
One 2nd-degree relative
20-29 yr 1.4
30-39 yr 1.0
40-49 yr 0.7
50-59 yr 0.6
60-69 yr 0.5
70-79 yr 0.4
Two 1st-degree relatives
Younger age at diagnosis 20-29 yr
Older age at diagnosis
20-29 yr 6.9
30-39 yr 6.6
40-49 yr 6.1
50-59 yr 5.5
60-69 yr 4.8
70-79 yr 4.1
Younger age at diagnosis 30-39 yr
Older age at diagnosis
30-39 yr 6.2
40-49 yr 5.6
50-59 yr 4.8
60-69 yr 4.0
70-79 yr 3.2
Younger age at diagnosis 40—-49 yr
Older age at diagnosis
40-49 yr 4.8
50-59 yr 39
60-69 yr 3.0
70-79 yr 2.3
Younger age at diagnosis 50-59 yr
Older age at diagnosis
50-59 yr 3.0
60-69 yr 2.2
70-79 yr 1.6
Younger age at diagnosis 60-69 yr
Older age at diagnosis
60-69 yr 1.6
70-79 yr 1.2
Younger age at diagnosis 70-79 yr
Older age at diagnosis
70-79 yr 0.8

CuMULATIVE BREAST-CANCER Risk ACCORDING TO AGE

49 YR 59 YR 69 YR 79 YR
percent
6.2 11.6 17.1 21.1
4.4 8.6 13.0 16.5
32 6.4 10.1 13.2
2.3 4.9 8.2 11.0
1.8 4.0 7.0 9.6
1.5 3.5 6.2 8.8
3.5 7.0 11.0 14.2
2.7 5.6 9.0 12.0
2.1 4.5 7.6 10.4
1.7 3.8 6.7 9.4
1.7 3.8 6.7 9.4
1.3 3.2 5.8 8.3
16.6 29.5 41.2 48.4
15.7 27.9 39.1 46.0
14.6 26.1 36.6 43.4
13.3 23.8 335 39.7
11.7 21.0 29.7 354
9.9 17.9 25.6 30.8
14.8 26.5 37.1 43.7
13.4 239 33.7 399
11.6 20.9 29.6 35.3
9.6 17.5 25.1 30.2
7.7 14.3 20.7 25.2
11.7 21.0 29.8 354
9.6 17 .4 249 30.0
7.5 13.9 20.2 24.6
5.8 10.8 16.1 20.0
7.5 13.8 20.0 24.5
5.6 10.5 15.7 19.5
4.2 8.1 12.4 15.8
4.1 8.0 12.2 15.6
3.0 6.1 9.8 12.8
2.3 4.9 8.1 10.9

cancer), the predictions of the Gail and Claus models
may differ.

Genetic-Susceptibility Testing

Two major breast-cancer-susceptibility genes have
been identified, BRCAI and BRCA2.5556 Women with
mutations in either of these genes have a lifetime
risk of breast cancer of 60 to 85 percent and a life-
time risk of ovarian cancer of 15 to 40 percent.5758
Several studies have identified familial characteristics
that increase the likelihood of carrying a BRCAI or
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BRCA2 mutation.?% These include early-onset breast
cancer, breast and ovarian cancer, and Ashkenazi Jew-
ish ancestry.

Testing for mutations in BRCAI and BRCA2 is an
important tool for predicting breast-cancer risk in two
sets of circumstances.®! First, in families with known
mutations in BRCAI or BRCA2, genetic testing can
separate women who carry the familial mutation (with
the associated 60 to 85 percent lifetime risk of breast
cancer) from those who do not. Women who test neg-
ative are at the same risk as women without a family
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history of breast cancer. Second, in families that have
risk factors for carrying a BRCA mutation but do
not have a known mutation, genetic testing can iden-
tify a substantial number of women with BRCA
mutations. These women also have a lifetime breast-
cancer risk of 60 to 85 percent. However, women
from these families who test negative for BRCA mu-
tations remain at increased risk because of their fam-
ily history of breast cancer. Although their risk falls
by an amount equal to the probability that BRCA mu-
tations would have explained their particular familial
pattern, this decrement is often relatively small, except
in the Ashkenazi population, where BRCA mutations
may explain a substantial proportion of hereditary
breast cancer. Models are not currently available to
adjust predictions of breast-cancer risk for a negative
BRCA test.

Although the probability of carrying a BRCAI or
BRCAZ2 mutation varies substantially according to the
actual combination of risk factors in a given family,
the presence of certain major risk factors or combi-
nations of risk factors has been proposed as a reason-
able criterion for consideration of testing for BRCA
mutations (Table 5). As a first step in this process,
the patient is given genetic counseling before testing
to provide her with information about the probabil-
ity that she carries a mutation in BRCAI or BRCA2
and the benefits, risks, and limitations of testing. This
is complex information that a woman needs to make
an informed decision about BRCA testing.®!

For women from families without risk factors for
a BRCA mutation, genetic testing is unlikely to pro-
vide useful information about breast-cancer risk. Be-
cause BRCA mutations are rare in the non-Ashkenazi
general population, with an estimated prevalence of
approximately 1 in 1000, they account for less than
5 percent of the overall population burden of breast
cancer.%2 Thus, women from low-risk families rarely
test positive, and a negative test will not provide im-
portant new information about their risk of breast
cancer.

Selecting a Prediction Method

Several factors influence the selection of a risk-
prediction method for an individual woman. Difter-
ent methods may be appropriate in different settings.
Although qualitative assessment of breast-cancer risk
factors may be sufficient for a woman 40 to 49 years
old to make a decision about mammography, deter-
mining eligibility for tamoxifen prophylaxis requires
a numerical probability estimate from a prediction
model, and deciding whether to undergo prophylactic
mastectomy often involves genetic-susceptibility test-
ing. Although many women have difficulty manipulat-
ing probabilities in numerical exercises, genetic coun-
seling and programs for the assessment of cancer risk
have traditionally used probabilistic information in
counseling.6364 In most settings, a numerical estimate

TABLE 5. FAMILY-HISTORY RISK FACTORS FOR
CARRYING A BRCA1 OrR BRCA2 MUTATION.

Known BRCAI or BRCA2 mutation
Breast and ovarian cancer

Two or more family members under 50 years of age
with breast cancer

Male breast cancer

One or more family members under 50 with breast
cancer plus Ashkenazi ancestry

Ovarian cancer plus Ashkenazi ancestry

of a woman’s risk is useful information that can also
be presented qualitatively.

For a woman with risk factors for carrying a
BRCAI or BRCA2 mutation, the first step is to de-
termine whether she is interested in pursuing genetic
testing. If she is, she should be referred, if possible,
to a center that provides specialized genetic counsel-
ing for BRCA testing. A list of specialized centers can
be found at http://cancernet.nci.nih.gov/genesrch.
shtml or can be obtained by telephoning the Cancer
Information Service at 1-800-422-6237 (1-800-4-
CANCER). If referral is not possible or desired, ap-
propriate individual counseling about the potential
benefits, risks, and limitations of testing should be
provided by the health care professional who ordered
the test.5! For women who choose to undergo test-
ing and are found to carry a BRCA mutation, current
evidence suggests that the lifetime risk of breast can-
cer is between 60 and 85 percent, and further assess-
ment of breast-cancer risk with other prediction mod-
els is not meaningful.

For women with risk factors for carrying a BRCAI
or BRCAZ2 mutation who test negative for BRCA mu-
tations or who choose not to undergo testing, and
for women with one or more first- or second-degree
relatives with breast cancer, the Claus model offers the
most comprehensive assessment of family history. It
can be supplemented by the Gail model, as modified
by the Breast Cancer Prevention Trial, for purposes
of making decisions about tamoxifen use. For wom-
en without first- or second-degree relatives with breast
cancer, the Claus model is not applicable.
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