e case for chemopre
as a tool

Women who have a history of lobular carcinoma
in situ (inset), a precancer, have an elevated risk
of invasive breast cancer and may benefit from

chemoprevention with tamoxifen or raloxifene. i
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Premenopausal woman at high risk of breast cancer

R. J. is a 43-year-old, nulliparous woman who reached men-
arche at age 11. She has undergone two breast biopsies,
the most recent of which revealed ductal hyperplasia with
marked atypia.

R. J.’s sister had breast cancer at 49 years of age; her
mother had breast cancer at 66 years. Because of R. J.’s
family history, she underwent testing for a BRCA mutation.
The result was negative.

R. J. has come to your office today to find out if she
can do anything to reduce her risk of breast cancer. What
options can you offer?

he most common method of “prevention” of breast
cancer involves early detection and assessment of
abnormalities through frequent surveillance with
mammography. Some women who have dense breasts,
a history of breast biopsy, or other risk factors for breast
cancer may benefit from intensive surveillance with both
mammography and ultrasonography—and, in some cas-
es, magnetic resonance imaging.
More aggressive options include:
« the use of a chemopreventive agent such as tamoxifen
or raloxifene
o in rare cases—usually when a BRCA mutation is pres-
ent—prophylactic mastectomy.
Before it is possible to determine the optimal approach
for a particular woman, it is necessary to conduct an indi-
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Breast cancer chemoprevention

What are the risk factors for breast cancer?
And what degree of relative risk do they confer?

Relative risk
<2 , 2-4 >4
® Age 25-34 years at ® Age >35 years at Gene mutation
first live birth first live birth (BRCA 1 or2)

e Early menarche

e | ate menopause

e Benign proliferative
disease

® Postmenopausal
obesity

e Alcohol use

e Hormone
replacement
therapy

e First-degree relative | e Lobular carcinoma

with breast cancer in situ
e Nulliparity e Ductal carcinoma
e Radiation exposure in situ

¢ Personal history of
breast cancer

e Atypical hyperplasia

Adapted from Bilimoria and Morrow?23
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A Gail-model 5-year
estimate of 1.66%
or higher denotes

a high risk of
breast cancer
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vidualized assessment of her risk—that is, to
estimate the probability that she will develop
breast cancer over a defined period of time.
Such an estimate is also useful for design-
ing prevention trials in high-risk subsets of
the population. (Prevention trials differ from
therapeutic clinical trials in that asymptom-
atic healthy women are exposed to potentially
toxic interventions for prolonged periods to
reduce their risk of breast cancer.)

This article describes chemopreventive
options for women at high risk, based on in-
dividualized risk assessment using the Gail
model.

(Editor’s note: For additional discus-
sion of the important role ObGyns play in the
fight against breast cancer, see Editor in Chief
Dr. Robert L. Barbieri’s Editorial on page 6.)

What constitutes high risk?

You can estimate the likelihood that a wom-
an like your patient may develop breast
cancer using various individual risk factors
(TABLE 1), but estimates for combinations of
risk factors are preferable. The Gail model
takes into account some nongenetic factors,
such as parity and age at menarche, but also
genetic factors, such as family history. The
model calculates a woman'’s individualized
breast cancer probability and yields a nu-
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merical risk (a percentage) that she will de-
velop invasive breast cancer over the next 5
years; it also yields an estimate of her risk of
developing the malignancy over the remain-
der of her life.’?

A Gail-model 5-year estimate of 1.66%
or higher denotes a high risk of developing
breast cancer. That benchmark was the one
employed in the Breast Cancer Prevention
Trial (BCPT), conducted as part of the Na-
tional Surgical Adjuvant Breast and Bowel
Project (NSABP).?

Weaknesses of the Gail model

The Gail model’s approach to estimating risk
has some limitations. The model uses the
number of prior breast biopsies in its assess-
ment—but the relative risk associated with
prior biopsy is smaller for women older than
50 years than it is for younger women.

Furthermore, data on which Gail bases
its estimates were collected in the late 1970s
and early 1980s. Since then, the increasing
ease of breast histopathologic assessment—
through fine-needle aspiration and outpa-
tient core-needle biopsy—has confused the
issue of just what constitutes a breast “biop-
sy (Most patients surveyed consider it to be
any histologic sampling of the breast.)

As a result, the 1.66% cutoff becomes
somewhat difficult to interpret in light of cur-
rent practice.

Consider the following example. A 50-
year-old nulliparous Caucasian woman
reached menarche when she was 11 years
old, has never had a biopsy, and has no first-
degree relatives with breast cancer. Accord-
ing to the Gail model, her risk of developing
breast cancer is 1.2% over the next 5 years
and 10.8% in her lifetime. Therefore, she is
not considered at high risk. If she were to give
a history of three previous breast biopsies,
however, none of them showing hyperplasia,
her 5-year risk would rise to 1.8% and push
her over the line into the high-risk category.

Compare her situation to that of R. J., the
nulliparous woman described in Case 1. R. J.
also reached menarche at 11 years, but she
has had two breast biopsies (one of which
showed atypical hyperplasia) and has two



first-degree relatives who have had breast
cancer. Her Gail score shows a 5-year risk of
breast cancer of 13.5% (the norm for a 43-
year-old woman is 0.8%), and a lifetime risk
0f 69.2%. Clearly, she has a high risk of breast
cancer.

How do we improve an

imperfect science?

We need to identify objective findings that are
patient-specific but highly correlative with
the development of breast cancer. Patient-
specific biomarkers have been proposed,
such as ultrasensitive measurement of the
serum estradiol level in postmenopausal
women. In the Multiple Outcomes of Ral-
oxifene Evaluation, also known as the MORE
trial, women who experienced the greatest
reduction in the rate of breast cancer during
treatment with raloxifene were a subgroup
who had the highest baseline level of serum
estradiol—although, overall, all patients had
an estradiol level well within the postmeno-
pausal range (<20 pmol/L).*®

How tamoxifen became a
chemopreventive agent

Tamoxifen inhibits mammary tumors in mice
and rats and suppresses hormone-depen-
dent breast cancer cell lines in vitro.® Clinical
data from the Early Breast Cancer Trialists’
Collaborative Group yielded additional mo-
tivation for prevention trials with tamoxifen:
Besides reducing the rate of recurrent breast
cancer, tamoxifen reduced the risk of con-
tralateral new-onset breast cancer by 47%
after 5 years of adjuvant treatment.” Preclini-
cal findings in vitro and in animal models,
coupled with clinical data and evidence of
tamoxifen’s favorable effects on skeleton re-
modeling and lipid levels, led to a series of
chemoprevention trials in the United States
and Europe using tamoxifen.

In the aforementioned BCPT, launched
in 1992, 13,388 women 35 years and older
who were deemed to be at high risk of devel-
oping breast cancer were enrolled at numer-
ous sites throughout the United States and
Canada.’ The Gail model was used to select
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women for the trial—only those who had a
5-year risk of 1.66% or higher were included.
Participants were randomly assigned to re-
ceive tamoxifen 20 mg or placebo daily for 5
years. The trial was terminated early because
of the dramatic reduction in new-onset
breast cancer with tamoxifen, compared
with placebo.

The overall incidence of breast cancer in
the tamoxifen group was 3.4 cases for every
1,000 women, compared with 6.8 cases for ev-
ery 1,000 women receiving placebo.® Overall,
the reduction in invasive breast cancer with
tamoxifen was 49% (P <.00001). When broken
down by age group, the reduction was:

e 44% in women 35 to 49 years old
e 51% in women 50 to 59 years old
» 55% in women 60 years and older.

Even noninvasive breast cancer

was reduced with tamoxifen

Tamoxifen decreased the incidence of non-
invasive breast cancer (ductal carcinoma in
situ [DCIS]) by 50%. Expanded use of mam-
mography has increased the detection of
DCIS. Most DCIS lesions appear to be estro-
gen-receptor positive.®

In addition, tamoxifen reduced breast
cancer risk in women who had a history of
lobular carcinoma in situ (LCIS), a precancer,
by 56%, and it reduced the risk of breast can-
cerinwomen who had a history of atypical hy-
perplasia by 86%. Overall, tamoxifen reduced
the occurrence of estrogen-positive tumors
by 69%, but had no impact on the incidence
of estrogen-receptor-negative tumors.

The BCPT was stopped 14 months be-
fore planned because the Data and Safety
Monitoring Board felt it was unethical to
continue to allow one half of such high-risk
participants to take placebo in light of the
dramatic reduction in both invasive and
noninvasive breast cancer among women
who took tamoxifen.

In postmenopausal women, tamoxifen
increases some risks
Two secondary endpoints of the BCPT are
worthy of consideration:

« The overall relative risk (RR) of endome-
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years that they do in
women 50 and older
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trial cancer associated with tamoxifen therapy
in healthy women was 2.53 (95% confidence
interval [CI], 1.35, 4.97). However, further
analysis by age yielded a RR 0f4.01 in women
who were older than 50 years (95% CI, 1.70,
10.90), compared with a RR of 1.21 in women
49 years and younger (95% CI, 0.41, 3.60).

o The same age distinction held true for
deep venous thrombosis (DVT) and pulmo-
nary embolus, with no statistically significant
increases in either in women 49 years and
younger, but a RR of 1.71 and 3.19, respec-
tively, in women 50 years and older. It is un-
clear whether the trial was sufficiently pow-
ered for this particular secondary endpoint.

These findings suggest that serious ad-
verse events do not occur at the same mag-
nitude in women younger than 50 years that
they do in women 50 and older. The dif-
ference in the risk-benefit profile between
younger and older women has significant
clinical implications for the care of peri-
menopausal patients.

Risk of other malignancies was

not affected by tamoxifen

Overall, invasive cancers other than those of
the breast and uterus occurred at the same
rate in the tamoxifen and placebo groups of
the BCPT. The RR of death from any cause
was 0.81 (95% CI, 0.56-1.16). There was a
slight increase in the risk of myocardial in-
farction (RR, 1.11; 95% CI, 0.65-1.92) and a
slight decrease in the risk of severe angina
(RR, 0.93; 95% CI, 0.40-2.14) in tamoxifen us-
ers, although neither of these risks was statis-
tically significant.

The overall RR of fracture of the hip,
spine, or radius was 0.81 (95% CI, 0.63-1.05).
There was a statistically significant increase in
the number of women who had cataracts who
then underwent cataract surgery in the tamox-
ifen group (RR, 1.57; 95% CI, 1.16-2.14).

Tamoxifen is approved as a preventive
for high-risk women only

Based on the results of the BCPT, the US Food
and Drug Administration (FDA) approved
tamoxifen in October 1998 for the primary
prevention of breast cancer in women who
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are at high risk of the disease. The FDA rec-
ommends that use of tamoxifen be limited to
women at high risk because of the potentially
serious side effects seen in clinical trials, in-
cluding the BCPT.

The FDA did not define “high risk,” but
it did recommend that the decision to use
tamoxifen as chemopreventive therapy be
based on thorough evaluation of the patient’s
personal, family, and medical histories; her
age; and her understanding of the risks and
benefits of treatment.

The FDA also required the following lan-
guage in the package insert:

You should not take tamoxifen to re-
duce the risk of breast cancer unless
you are at high risk of breast cancer.
Certain conditions put women at high
risk, and it is possible to calculate this
risk for any woman. Breast cancer
risk-assessment tools to help calculate
your risk of breast cancer have been
developed and are available to your
health-care professional. You should
discuss your risk with your health-

care professional.

CASE 1 RESOLVED

You determine that R. J. is an excellent candi-
date for tamoxifen by virtue of her significant
risk of breast cancer. You are able to reassure
her that, as the BCPT demonstrated, tamoxi-
fen should not increase the risk of uterine can-
cer, DVT, or pulmonary embolism in a woman
her age.

Raloxifene

Patient worries about breasts and bones

S. T. is a 58-year-old Caucasian mother of two
whose own mother had breast cancer when
she was 74 years old, and whose older sis-
ter was given a diagnosis of the malignancy 4
years ago.

S. T. had her first period when she was 11
years old, delivered her first child when she
was 31, and entered menopause when she
was 52. She is 5 ft 5 in tall and weighs 144 Ib.



Her main reason for visiting you today
is a breast Mammotome biopsy that showed
ductal hyperplasia with atypia. She has been
tested for a BRCA mutation, but the result was
negative. Her Gail-model score is a 9.7% risk
of developing breast cancer over the next 5
years, and a lifetime risk of 44.2%.

She also asks about osteoporosis preven-
tion, given that a dual-energy x-ray absorpti-
ometry (DXA) scan 1 year ago yielded a T-score
of —1.3 for her hip and -1.1 for her spine. Her
World Health Organization FRAX 10-year risk
of hip fracture is 0.7%, and her risk of major
osteoporotic fracture is 8.6%.

How do you respond to her concerns?

This patient has a high risk of invasive
breast cancer but does not meet criteria for
pharmacotherapy for osteoporosis preven-
tion. A good option for her would be raloxi-
fene, a selective estrogen-receptor modulator
(SERM) that has been shown to reduce the
risk of breast cancer as well as osteoporosis.
S. T. would benefit from it on the basis of its
breast benefit alone.

The genesis of a drug with

multiple benefits

Raloxifene is a benzothiophene derivative,
unlike the triphenylethylene family from
which tamoxifen is derived. Like tamoxifen,
raloxifene was originally investigated as a
treatment for advanced breast cancer.

Preclinical studies indicated that ral-
oxifene had an antiproliferative effect on
both estrogen-receptor-positive mammary
tumors and estrogen-receptor-positive hu-
man breast cancer cell lines.’ In the 1980s,
however, a small, phase-II trial revealed that
raloxifene had no further antitumor effects
in postmenopausal women with advanced
breast cancer in whom tamoxifen had
failed.'® After information surfaced about the
neoplastic effect of tamoxifen on the uteri of
postmenopausal women, interest in raloxi-
fene revived."

Raloxifene has estrogen-agonistic activi-
ty on bone remodeling and lipid metabolism
and was approved by the FDA for prevention
of osteoporosis in postmenopausal women
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in December 1997. Its indication was extend-
ed to treatment of osteoporosis 2 years later.

Raloxifene appears to have no effect on
the endometrium of postmenopausal wom-
en, compared with placebo. In a 12-month
comparative trial, there was no difference in
endometrial thickness, endoluminal masses,
proliferation, or hyperplasia between the ral-
oxifene and placebo groups.'? This finding cor-
roborates earlier evidence thatraloxifene does
not cause endometrial hyperplasia or cancer
and is not associated with vaginal bleeding
or increased endometrial thickness, as mea-
sured by transvaginal ultrasonography.

A big difference between raloxifene and
tamoxifen, therefore, is their varying effect
on the uterus of postmenopausal women.

Additional clinical trials confirm
anticancer action of raloxifene
Preclinical data in animal models suggested
that, like tamoxifen, raloxifene has potent
antiestrogenic effects on breast tissue.’ The
MORE trial involved 7,705 postmenopausal
women up to 80 years old who had estab-
lished osteoporosis.” In that trial, participants
were randomized to raloxifene or placebo.
Bone mineral density (BMD) and fracture in-
cidence were the primary endpoints; breast
cancer was a secondary endpoint.

Over the 4 years of the trial, raloxifene
significantly reduced the incidence of all in-
vasive breast cancers by 72%, compared with
placebo (RR, 0.28; 95% CI, 0.17-0.46). Raloxi-
fene also significantly reduced the incidence
of invasive estrogen-receptor-positive tumors
by 84%, compared with placebo (RR, 0.16; 95%
CI, 0.09-0.30), but had no effect on estrogen-
receptor-negative tumors. The incidence of
vaginal bleeding, breast pain, and endometri-
al cancer in the raloxifene group did not differ
significantly from that of the placebo group.

Like tamoxifen, raloxifene appeared to be
associated with an increased risk of thrombo-
embolic disease, including DVT and pulmo-
nary embolism, which developed in 1.1% of
women taking raloxifene, compared with 0.5%
of women in the placebo group (P =.003).

In a 4-year continuation of the MORE tri-
al, known as the Continuing Outcomes Rel-
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Breast cancer chemoprevention

.- Baseline characteristics of women in the

Study of Tamoxifen

and Raloxifene (STAR) trial

Characteristic Value
Age (mean) 58.5 years
Caucasian 93%
Hysterectomy 51%

At least one first-degree relative with breast cancer 1%
Lobular carcinoma in situ 9%
Atypical hyperplasia 23%
5-year risk of invasive breast cancer (mean)” 4.03%

“As estimated with the Gail model Risk Calculator (see page 6 for more about the Calculator).
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Both raloxifene and
tamoxifen have
consistently been
associated with a
twofold to threefold
increase in the risk
of thromboembolic
events, compared
with placebo
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evant to Evista, or CORE, trial, 5,231 women
were randomized to continue raloxifene or
placebo.” Over the 8 years of the combined
trials, the incidence of invasive breast cancer
was reduced by 66% in the raloxifene group
(RR, 0.34; 95% CI, 0.22-0.50). The 8-year data
are extremely clinically relevant, in that ral-
oxifene has no time limit, whereas tamoxi-
fen is usually prescribed for no longer than
5years.

Raloxifene is not approved for use in
premenopausal women. SERM compounds,
which are structurally similar to clomiphene
citrate, seem to have different effects in pre-
menopausal and postmenopausal women,
as evidenced by tamoxifen’s differing effects
by age in the BCPT.

Other investigations of raloxifene
confirm its value in high-risk women
To compare the clinical safety and efficacy of
tamoxifen and raloxifene in reducing the risk
of breast cancer among healthy women, the
Study of Tamoxifen and Raloxifene (STAR)
was initiated in 1999.'° In that trial, 19,747
postmenopausal women older than 35 years
were blindly assigned to raloxifene 60 mg or
tamoxifen 20 mg daily.

Baseline characteristics of subjects in
STAR are summarized in TABLE 2. Mean age
was 58.5 years. All women had a 5-year risk
of developing breast cancer that exceeded
1.66%, according to the Gail model. The av-
erage Gail score was 4.03% (standard devia-
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tion, +2.17%). Because it would have been
unethical to subject high-risk women to a
placebo group in light of the findings of the
BCPT, there was no placebo control.

Here are noteworthy findings of the
STAR trial:

¢ 163 cases of invasive breast cancer oc-
curred in the tamoxifen group, compared
with 168 among women taking raloxifene
(RR, 1.02; 95% CI, 0.82-1.28).

e 36 cases of uterine cancer occurred
in the tamoxifen group, compared with 23
among women taking raloxifene (RR, 0.62;
95% CI, 0.35-1.08). Earlier studies had shown
a marked difference in the rate of uterine
cancer between these agents. Although the
difference here is not statistically significant,
uterine cancer was not an endpoint of the
study; nor was the study powered to explore
this difference.

e The number of hysterectomies among
women who were diagnosed with endome-
trial hyperplasia with or without atypia was,
proportionally, significantly higher among
women taking tamoxifen (TABLE 3).

o No difference between groups was found
for other invasive cancers, ischemic heart
events, or stroke.

o Thromboembolic events occurred less
frequently in the raloxifene group (RR, 0.70;
95% CI, 0.54-0.91). However, both raloxifene
and tamoxifen have consistently been asso-
ciated with a twofold to threefold increase in
the risk of thromboembolic events, compared
with placebo.

e Vasomotor symptoms and leg cramps
increased in frequency and severity among
women in both groups of the trial. These
symptoms appear to be less common and
less severe among women who are older and
more remote from the onset of menopause.

What is raloxifene’s effect

on the heart?

The Raloxifene Use for The Heart (RUTH)
trial explored the primary endpoints of coro-
nary artery disease (CAD) and breast cancer
in more than 10,000 women who had CAD or
multiple risk factors for it.'® This study began
prior to the Women'’s Health Initiative, at a



time when hormone replacement therapy
was widely believed to reduce CAD.

In the double-blinded, randomized, pla-
cebo-controlled RUTH trial, raloxifene had
no significant effect on primary coronary
events (533 vs 553; hazard ratio [HR], 0.95;
95% CI, 0.84-1.07). Even in this population,
however, there was a 44% reduction in inva-
sive breast cancer (40 vs 70 events; HR, 0.56;
95% CI, 0.38-0.83).

Based on these results, the FDA ap-
proved raloxifene for the “reduction in risk
of invasive breast cancer in postmenopausal
women at high risk for breast cancer,” as well
as for the “reduction in risk of invasive breast
cancer in postmenopausal women with os-
teoporosis” (FIGURE).

CASE 2 RESOLVED

S. T. begins taking raloxifene 60 mg daily
to lower her risk of invasive breast cancer.
Although she temporarily experienced hot
flashes after initiating the drug, they are only
mildly bothersome, and she continues raloxi-
fene therapy. She says she is grateful that there
is an agent that can help her reduce the likeli-
hood that she will develop breast cancer, and
protection of her BMD is an added benefit.

At risk for both breast cancer and bone fracture
A. N., 63, is a nulliparous Caucasian woman
who weighs 134 |Ib and stands 5 ft 4 in tall. She
reached menarche when she was 12 years old
and entered menopause at 49.

Although A. N. has never had a breast
abnormality, her 59-year-old sister was just
given a diagnosis of breast cancer. Her Gail
score reveals that she has a 3.1% risk of devel-
oping breast cancer over the next 5 years.

In addition to her concerns about breast
cancer, A. N. is worried about hip fracture—
because her mother suffered one after meno-
pause and because her T-score is -1.9 at the
hip and -2.1 at the spine. A. N. has used ste-
roids off and on for much of her life for asthma.
Her FRAX score indicates that she has a 2.8%
risk of hip fracture and a 25% risk of major
osteoporotic fracture over the next 10 years.

What do you offer her?
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Relative risk of hysterectomy and uterine

hyperplasia during STAR

Women who
Characteristic

Women who
took tamoxifen took raloxifene

Relative risk (95%

confidence interval)

Hysterectomy 246 92 0.37(0.28, 0.47)
during study :

Hyperplasia , 100 17 - 0.17 (0.09, 0.28)
e with atypia 15 2 £ 0.13(0.01, 0.56)
e without atypia 85 15 £ 0.17 (0.09, 0.30)

EEE How raloxifene reduced invasive breast cancer

in three trials

67  mPlacebo
M Raloxifene

Incidence of breast cancer (%)

RUTH

MORE

56%

CORE

Raloxifene significantly reduced the risk of cancer, compared with placebo, in the
Raloxifene Use for The Heart (RUTH), Multiple Outcomes of Raloxifene Evaluation
(MORE), and Continuing Outcomes Relevant to Evista (CORE) trials.

Because of new FRAX criteria, this os-
teopenic woman is now a candidate for
medication to reduce her risk of major osteo-
porotic fracture, and raloxifene is a good op-
tion. Her Gail score of 3.1% also makes her a
good candidate for breast cancer risk reduc-
tion with raloxifene.

CASE 3 RESOLVED

Because A. N. needs an agent that benefits
both breast and bone, you prescribe raloxi-
fene. The drug should significantly reduce her
risk of both invasive breast cancer and bone
fracture, without increasing her risk of endome-
trial hyperplasia and cancer, both of which are
associated with tamoxifen in her age group.
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Breast cancer chemoprevention

Aromatase inhibitors

A fairly new class of drugs being explored for
their ability to reduce the risk of breast can-
cer is aromatase inhibitors. Substantial evi-
dence suggests that estrogens facilitate the
development of breast cancer in animals and
in women, although the precise mechanism
remains unknown.'” The most commonly
held theory is that estrogen stimulates prolif-
eration of breast cells and thereby increases
the risk of genetic mutation that could lead
to cancer.

Aromatase inhibitors block peripheral
conversion of androstenedione to estrogens.
In premenopausal women, the primary site
of this action is in the ovary. In postmeno-
pausal women, this conversion occurs pri-
marily in extraovarian sites, including the
adrenal glands, adipose tissue, liver, muscle,
and skin.

Aromatase inhibitors may be more effec-
tive than SERMs in preventing breast cancer
because of their dual role: blocking both the
initiation and promotion of breast cancer.'®
These agents reduce levels of the genotoxic
metabolites of estradiol by lowering estradiol
concentration in tissue. At the same time, aro-
matase inhibitors also block tumor promo-
tion by lowering tissue levels of estrogen and
preventing cell proliferation.

The main drawback of these agents—be-
sides the fact that they are not FDA-approved
for reducing risk—is their antiestrogenic ef-
fect on bone and lipid metabolism. They also
induce vasomotor symptoms.

Studies of third-generation aromatase
inhibitors in the prevention of breast cancer
are under way in high-risk women. These
agents include anastrozole, exemestane, and
letrozole. @

Read a Medical Verdicts case about a patient whose breast lump was
diagnosed as a swollen milk gland—twice. It turned out to be cancer.

Only in the online version of Medical Verdicts at obgmanagement.com.
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