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Selective estrogen receptor modulators (SERM):
A new choice for postmenopausal women and physicians who worry on cancer

A. Baziad

Abstrak

Pascamenopause dicirikan dengan berhentinya haid, hilangnya fungsi ovarium, dan menurunnya kadar estrogen secara dramatik.
Berkurangnl,a estroBen menyebabkan timbul.nya beberapa masalah kesehatan seperti penyakit kardiovaskuler, osteoporosis dan
denrcnsia. Pemberian estogen terbukti efektif untuk pengobatan dan pencegahan keLuhan jangka pendek dan panjang. Namun
demikian, hingga kini jumlah pemakai HRT masih rendah. Takut akan kanker payudara dan kanker endometrium merupakan
ketakutan utama dalam menggunakan HRT, meski hubungan antara penggunaan HRT jangka panjang dan kanker payudara serta
kanker rahim masih beLum jelas. Bagi dokter maupun pasien yang takut akan kanker, sekarang telah tersedia selective estrogen
receptor modulators (SERM) dengan nama generik raloksifen. (Med J Indones 2001; 10: 187-90)

Abstract

The postmenopausal state is characterized by the cessation of mensÛuation, Ioss of ovarian function, and a dramatic decrease in the
Ievel of circulating estrogen. This stdte of estrogen deficiency contributes to the acceleration of several age-related health problems in
won'Len, including cardiovascular disease, osteoporosis, and dementia. Estrogen replacement is clearly effective in the short-term and
Long-tern treatment and prevention of postmenopausal symptoms. However, until now, the amount of HRT user is still very low. Fear
of breast cancer and endometrial cancer are the most common concern in using hormone replacement therapy (HRT), although the
reLationship between long-term HRT and breast cancer remains controversial. For physicians or patients, who worry on cancer, the

ideaLdrug is now available i.e. the selective estrogenreceptor'modulators (SERM),withthe generic name raloxifine. (Med.J Indones
2001; 10: 187-90)
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Administration of hormone replacement therapy (HRT)
is effective in both treating the acute symptoms of
menopause and protecting against the development of
osteoporosis, vascular disease, dementia, stroke, and

colon cancer, it is initiated soon after menopause.

Until now, the amount of HRT user is still very low,
though it is already well known that HRT has a lot of
beneficial effects for relieving the menopausal
symptoms or complications. However, either physicians

or patients still worry to use this HRT. Eear of breast

cancer and endometrial cancer becomes the biggest
reason why they do so. Although the progestin in
HRT might inhibit the proliferative effect of estrogen
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on endometrium, recent data indicated that long-term
HRT might still be associated with an increase of
uterine cancer.l

Increased risk of breast cancer in women who take
estrogens remains a controversial issue, but most
recent data have confirmed a higher risk in women
taking full-dose HRT for a long time.z'3 The use of
HRT is also associated with other side effects,
including the resumption of menstrual bleeding,
breast tenderness, water retention, and lower
abdomrnal cramps.

Because of the side effects and feared liabilities of
HRT, physicians prescribe HRT infrequently, and
long-term compliance in women receiving HRT is
very poor. It was estimated that less than 20 Vo of
postmenopausal women were prescribed HRT in the
USA, and greater than 75 7o of those HRT receiver
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discontinued its use within 3 years.a From 1054
postmenopausal women that were collected from the
"Menox" menopause clinic, Jakarta, only 62 Vo of the
patients kept using HRT for I year, l87o kept using
HRT for 2 years, and 72Vo kept using HRT for 3

years.t Thus, a therapy with a better safety profile,
better long-term compliance, is needed.

For menopausal women or physicians, who worry
about breast cancer and endometrial cancer, the ideal
drug is now available, i,e. selective estrogen receptor
modulators (SERM), with the generic name raloxifine.
The purposes of this review are to discuss the need to
improve the treatment and prevention of post
menopausal conditions such as osteoporosis and
cardiovascular disease, and to introduce the concept
of selective estrogen receptor modulator (SERM) as a
potential altemative to HRT for women or physicians,
who worry about cancer.

DEVELOPMENT OF IDBAL DRUGS: ANTI-
ESTROGENS ( THE SERM CONCEPT)

Recently, the search for a safer, more acceptable form
of HRT has led to the evaluation of several classes ôf
organic compounds grouped together as "anti-
estrogens", including the triphenylethylene tamoxifen
and benzothiophene raloxifine. They were termed
selective estrogen receptor modulators (SERM).
Selective estrogen receptor modulators (SERM) are
agents that bind to estrogen receptor, and produce
estrogenJike effects in some tissues, but block the
effects of estrogen in other.6'7

Raloxifine was originally investigated as a therapy for
advanced breast cancer, and is cunently under develop-
ment for prevention and treatment of osteoporosis and
cardiovascular disease in postmenopausal women.

SERM: PREVENTION OF OSTEOPOROSIS

The estrogen agonist-like effects of ralsxifine on the
skeleton have been intensively studied. In a study
using ovariectomized rats, raloxifine produced esffogen-
like prevention of bone loss.8 Bone turnover is
decreased with raloxifine, in a manner similar to that
seen with various estrogen treatment. In trials
involving over 10,000 postmenopausal women treated
for over 3 years with raloxifine, bone turnover was
decreased, with 2.3Eo increase in bone mineral density
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at all skeletal sites.e In a 3-year study of nearly 80OO
osteoporotic women, a 40-50 Vo decrease in vertebral
fracture rate was achieved by daily therapy with
raloxifine. In addition, the multiple outcomes of
raloxifine evaluation in postmenopausal women with
osteoporosis showed that raloxifine increased bone
mineral density in the spine and femoral neck, and
reduced the risk of vetebral fracture.l0 Raloxifine is
chemically distinct from tamoxifen and estradiol. It
binds estrogen receptors and block estrogen-induced
DNA transcription in the breast and endometrium.ll
In an animal study, raloxifine inhibited estrogen-
stimulated growth of mammary ca.r"e.s.'t

SERM : PREYENTION OF CARDIOVASCULAR
DISEASE

As a women enters menopause, an increase in LDL
cholesterol and a decrease in HDL cholesterol level
are observed. The incidence of cardiovascular disease
is related to the serum levels of HDL and LDL. A
high level of HDL has been shown to reduce the risk
of cardiovascular disease. 

I 3

Raloxifine treatment lowered serum cholesterol level
of ovariectomized rats and rabbits.'o The hypo-
lipidemic effects required binding to estrogen receptor.
Clinical studies in humans have demonstrated that
raloxifine, at a dose of 200 mg/d or 600 mg/d for 2
months, significantly decreased LDL-C level by 9 Vo

to 12 Vo.t5 This was comparable to the I 7 Vo decline
seen with conjugated estrogen 0.625 mg/d. In other
study by Walsh et.al.,r6 raloxifine favorably altered
biochemical markers of cardiovascular risk by
decreasing LDL-C, fibrinogen, and lipoprotein, and
by increasing HDL2-C without raising triglycerides.
In contrast to HRT, raloxifine had no effect on HDL-C
and plasminogen activator inhibitor-l (PAI-I), and had
a lesser effect on HDL2-C.

Whether raloxifine has effects on other risk factors for
cardiovascular disease, such us blood pressure,
vascular tone, and hyperinsulinaemia, further clinical
trials are needed.

SERM: ANTAGONIST EFFECTS IN
REPRODUCTIVE TISSUE

Although raloxifine mimics the activity of estrogen in
bone, and on LDL, and cholesterol metabolism, in
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reproductive tissue raloxifine acts as a pharmacologic
antagonist of estrogen. In a study, raloxifine produced
a potent blockade of the estrogen-induced stimulation
of various tissues in reproductive system.lT In another
study, raloxifine inhibited estrogen dependent proli-
feration of human MCF-7 breast cancer cells in vitro,
and inhibited the development of carcinogen induced
marrrmary tumors in rats. Raloxifine also had an
estrogen-antagonistic effects on uterus, producing
minimal endometrial stimulation in ovariectomized
rats.rs Although raloxifine does not cause uterine
stimulation, and is a potent estrogen antagonist in
breast and uterus, long-term effects of raloxifine on
the incidence of uterine and breast cancer remain to
be established, if it is intended to replace HRT.

A serious side effect from raloxifine is venous
thromboembolism. Other side effect is mild to
moderate hot flashes.

TAMOXIFEN AS A SERM

Tamoxifen was first used in the early 1970s to treat
advanced breast cancer, and is now the most wide$
used cancer drug in the world.le Recently, however,
there has been interest in using it as an HRT substitute
in women with a history of breast cancer. During
clinical studies using tamoxifen in the prevention of
breast cancer in women, it was revealed that this
agent exerted beneficial effects on bone, increasing
bone mineral density and lowering LDL-C.20'21
Furthermore, women with breast cancer on chronic
tamoxifen therapy experienced a 50Vo decrease in
mortality due to coronary artery disease, supporting
the cardioprotective actions of this SERM.22

The approval of tamoxifen for the prevention of breast
cancer has refocused attention on the side effects of
this drug. Tamoxifen however has a partial estrogen
agonist effect in the uterus, stimulating endometrial
proliferation and increasing the incidence of
endometrial polyps.22't3 Long-term treatment with
tamoxifen is associated with a two to seven fold
increase in the risk of endometrial cancer.za'2s There is
also evidence that tamoxifen, even at low doses,
induces ocular toxicity, including corneal changes,
cataracts, and retinopathies.26'27 In the most recent
prospective study, tamoxifen was associated with
decreased visual acuity, bilateral macular edema,
yellow-white dots in the paramacular and fovea areas,
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and corneal opacities. After tamoxifen withdrawal,
these changes were reversed except for the retinal
opacities.2s

CONCLUSIONS

SERM represents an altemative approach to the use of
HRT for decreasing postmenopausal bone loss, as
well as for reducing the incidence of CVD.
Tamoxifen, the first SERM available for clinical use,
has been shown to increase the risk of endometrial
proliferation, polyps, and ocular toxicity. Thus, its
clinical utility may be limited. In contrast, raloxifine
has little or no effect on the uterus and breast.
Because of its more selective action, raloxifine may
be a good choice for postmenopausal women or
physicians, especially for those who are unwilling or
worry to use HRT.
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