Raloxifene FAQs: Perspectives
on the First Approved SERM—
Where Are We Now? Part 1

A Menopause Management Q & A with Stanley J. Birge, MD; Felicia Cosman, MD; Bruce Ettinger, MD

Editor’s note: The opinions expressed in
this article are those of the contributing
clinicians and do not necessarily express
the views of The North American
Menopause Society or Menopause
Management. The data/studies re-
ferred to can be found in the articles in
the Suggested Reading list on page 25.

aloxifene, the first selective es-

trogen receptor modulator

(SERM) used for prevention
and treatment of osteoporosis, was mar-
keted in 1995 for the prevention of os-
teoporosis. Three years later, after results
of a large-scale clinical trial, the SERM
was approved for osteoporosis treatment.
Also in 1998, the scientific world first
heard of the significant reduction in risk
of breast cancer among elderly women
who received raloxifene in this same os-
teoporosis trial. Positive effects on coro-
nary heartdisease (CHD) risk factors have
been shown with the SERM, both among
early postmenopausal and elderly women.
Mostrecently, raloxifene’s benefits on cog-
nitive functionamong elderlywomen have
been reported. Despite these clinical trial
data, there remain uncertainties about
raloxifene’s risks and benefits, and about
which patients are appropriate candidates
for treatment with the drug.

16 MENOPAUSE MANAGEMENT

In an attempt to address some of these
issues, Menopause Management asked three
clinicians to respond to a range of fre-
quently asked questions about raloxifene.
The intention was to get the opinions of
practitioners who are likely to have very
different opinions about raloxifene and
its potential role in the treatment of mid-
life women.

Stanley J. Birge, MD, is Associate
Professor of Medicine and Director, Ol-
der Adult Health Center, Washington
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Missouri. Dr. Birge serves on the speak-
ers’ bureaus for Parke-Davis, Pfizer, Inc.,
and Wyeth-Ayerst Pharmaceuticals.
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Hospital and Associate Professor of Clini-
cal Medicine, Columbia University, New
York. Dr. Cosman is a member of the
speakers’ bureaus for Eli Lilly & Com-
pany, Merck & Co., Inc., and Procter and
Gamble and has a research grant from
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Ettinger, MD, is Senior Investigator,
Division of Research, Kaiser Permanente
Medical Care Program, Oakland, Cali-
fornia, and Clinical Professor of Medi-
cine and Radiology, University of Cali-
fornia at San Francisco. Dr. Ettinger re-
ceives grant support from, and serves as a
consultant for, Eli Lilly & Company,
Berlex, Novogen and Procter & Gamble.

Using Raloxifene to Treat the Skeleton

Is raloxifene as effective as estro-
gens for treating osteoporosis?

Dr. Birge: Based on the change in
bone density, raloxifene has approximately
one-half to one-third the efficacy of es-
trogen replacement therapy (ERT).
Whereas about 80-90% of women dem-
onstrate an increase in bone density with
estrogen, about 50% increase their bone
density in response to raloxifene.

Dr. Cosman: In direct head-to-head
comparative studies, raloxifene does not
produce as great an effect on bone min-
eral density (BMD) or bone turnover as
does estrogen. There are, however, no
direct comparisons of raloxifene and es-
trogen with respect to fracture occur-
rence. The MORE trial, with more than
7,700 women with osteoporosis, showed
a reduction in vertebral fracture occur-
rence of 30-50% with raloxifene. The
only clinical trial evaluating fracture out-
come with estrogen in women with os-
teoporosis was a study of only 100 indi-
viduals. The data indicated a significant
effect of estrogen of similar magnitude
againstvertebral fracture occurrence, but
with respect to nonvertebral fractures in
treating osteoporosis, there are no com-
parative data.



Dr. Ettinger: Although there are
many observational studies of estrogen
and fracture, there has never been an
adequately designed clinical trial testing
the efficacy of estrogen in treating osteo-
porosis. I would expect, however, based
on effects on bone turnover and bone
density, that estrogen’s skeletal effects
would be similar to those of raloxifene.
Although there have been no head-
to-head studies of bisphosphonates
(alendronate and risedronate) versus
raloxifene, I believe the bisphosphonates
provide greater fracture risk reduction,
particularly against nonspine fractures.

What is the expected benefit of
raloxifene for the patient with spi-
nal and nonspinal fractures?

Dr. Birge: Although raloxifene re-
duces vertebral fractures, nonvertebral
fractures were reduced by only 8%—a
decrease that was not significant. Of
some concern was the observation that
hip fractures were actually increased by
14% although, again, this did not reach
statistical significance. Because hip frac-
ture is the fracture that osteoporosis pre-
vention strategies are intended to pre-
vent, it is difficult to justify the cost and
the potential risk of thromboembolic dis-
ease associated with raloxifene.

Dr. Cosman: There is a 30% reduc-
tion in vertebral fractures in patients with
prevalent fractures of the spine treated
with raloxifene, and a 55% reduction
in patients without such fractures. One
would expect raloxifene to confer a ben-
efit against vertebral fractures similar to
the latter figure in women with prevalent
nonspine fractures. Importantly, though,
thereareno dataindicating thatraloxifene
will reduce nonspine fractures in either
group of women.

Dr. Ettinger: Raloxifene has only a
small (and not statistically significant) ef-

fect on peripheral fractures—less than
10% better than placebo, even after 4
years. Ifa “quick fix” is needed for some-
one who has had a hip fracture, I would
use a bisphosphonate first, and then, after
a few years, I'd consider switching to
maintenance therapy with raloxifene. In
the future we will probably use parathy-
roid hormone injections for such patients,
since that agent provides even greater
fracture risk reductions than do the

bisphosphonates.

Isthereareduction in painful (clini-
cal) vertebral fractures associated
with raloxifene use?

Dr. Birge: Raloxifene decreases clini-
calvertebral fracture by about 60%, com-
parable to the 40% reduction observed
with radiologically detected vertebral
deformation. These changes are compa-
rable to the reduction in vertebral frac-
tures observed with alendronate.

Dr. Cosman: Yes there is, justas there
is a reduction in asymptomatic morpho-
metric fractures. Clinical vertebral frac-
tures were reduced by about 60%.

Dr. Ettinger: Clinical vertebral frac-
tures are those diagnosed by a painful
episode prompting a radiograph showing
anew fracture (about one in three radio-
graphically demonstrated fractures in
most clinical trials are such events). In
general, osteoporosis treatments have
about the same effect on clinical fractures
as those found on routine radiographs.
Painful spine fractures are reduced by
about two-thirds in the first year of treat-
ment with either of the bisphosphonates
and with raloxifene.

Is it possible to use raloxifene and
estrogen therapy together?

Dr. Birge: It would be possible, al-
though the rationale for doing so cannot
be supported.

Dr. Cosman: There are no datain this
area, but combining raloxifene and estro-
gen is unlikely to be helpful; the effects of
each agent might essentially cancel each
other out. Furthermore, the safety of com-
bining the two therapies is unknown,
especially with respect to thromboem-
bolism.

Dr. Ettinger: I would not use these
two agents together because we do not
know the safety or efficacy of doing so.
The risks of venous thromboembolism
mightbeadditive. Raloxifeneisnotstrong
enough to block estrogen’s stimulation of
the endometrium.

What happens if raloxifene and
alendronate are used in combina-
tion, and when would this be done?
Whatisthe role for sequential treat-
ment (e.g., two drugs followed by
raloxifene)?

Dr. Birge: Thereisasynergisticinter-
action between estrogen and alendronate;
therefore, itcould be argued thata similar
interaction would be seen with raloxifene.
This combination would be used in
women fearful of breast cancer and in
those in whom lowering low-density li-
poprotein (LDL) cholesterol is also de-
sired.

Dr. Cosman: Sequential treatment is
more likely to be of general applicability,
since we don’t know about the long-term
safety (more than 5-10 years) of any
drug—except, perhaps, ERT. The only
study of raloxifene and alendronate (ab-
stract presented at the 1999 ASBMR
meeting) showed that alendronate was
more potent than raloxifene, but the two
drugs have additive effects on bone turn-
over and bone mass. Fracture outcome of
combination therapy is unknown at this
point. I believe combination therapy
should be reserved for women who expe-
rience either fractures or active signifi-
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cant bone loss on a single drug, and for
women who want to stay on the first drug
for other reasons, such as beneficial lipid
effects. One other category of patient
who might benefit from combination
therapy is a group of women with ex-
tremely low BMD: T-scores of -5, for
example. There are concerns related to
oversuppression of bone remodeling
with combination antiresorptive ther-
apy. If bone is not renewed at all, it
could accumulate microfractures or
other micro-damage, and become sub-
ject to fracturing.

Dr. Ettinger: Adding raloxifene to
alendronate adds little to the bone turn-
over or bone density. Those who are
considering using antiresorptive drugs
together should consider the following:
The cost is twice as high; the gains in
bone density are quite small; and no frac-
ture effects of combined therapies have
been demonstrated. Most importantly,
oversuppression of bone turnover in-
creases accumulation of microdamage
because bone cannot normally repair it-
self—and this excessive microdamage will
ultimately make bone more likely to frac-
ture. Anyone who considers combination
therapy must carefully monitor bone
turnover markers and adjust dosages to
prevent them from dropping too low.

In all of the raloxifene studies the
outcomes have been nearly identi-
cal using 60- and 120-mg doses.
Are there some cases in which you
would treat with 120 mg?

Dr. Birge: Although the effects of
the two doses of raloxifene on BMD and
vertebral deformation were comparable,
there was a greater increase in hot flashes
at the 120-mg dose than at 60 mg. There
seems to be little justification for use of
the higher dose. The risk of venous throm-
bosis or pulmonary embolism was 3.1
times higher with raloxifene than with
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placebo; no significant difference in this
rate existed between the 60- and 120-mg
groups.

Dr. Cosman: The 120-mg dose is
more effective in protecting against ver-
tebral fracture in women with prevalent
vertebral fracture, without any published
increase in toxicity at the higher dose.
Even so, I am not using double-dose
raloxifene at this point. I would rather
substitute a different drug in a case in
which I thought the patient was at high
enough risk that the expected reduction
in vertebral fractures using the 60-mg
dose (30%) was not sufficient.

Dr. Ettinger: I do not recommend
the use ofa 120-mg dosing regimen, since
it costs twice as much and certainly does
not add much for the added cost.

Why does the increased BMD ef-
fect achieved in the first 12 months
of raloxifene therapy not continue
afterwards? (There even seems to
be a small decrease between 24 and
36 months.) Do antiresorptives (es-
trogens, alendronate, raloxifene)
really increase BMD, or do they just
halt bone destruction progression?

Dr. Birge: Antiresorptive agents,
such as estrogen and alendronate, do in-
crease bone density, and this increase is
sustained for many years or until the bone
reaches a point at which there is no fur-
ther stimulation of bone formation.
Weaker antiresorptive agents, such as cal-
citonin and raloxifene, do not demon-
strate a sustained increase and tend to
plateau or decline after 1-2 years. The
reasons for this difference are a matter of
speculation.

Dr. Cosman: Most antiresorptive
drugs (raloxifene, estrogens) increase bone
mass transiently by closing the remodel-
ing space. Alendronate has a more pro-

longed bone mass effect on bone forma-
tion, perhaps related to a relative stimula-
tion of bone formation (or less inhibition
of bone formation compared to the inhi-
bition of bone resorption). An alternative
explanation is hypermineralization caused
by a decreased turnover rate, increased
bone formation and increased time for
mineral accumulation.

Dr. Ettinger: All antiresorptive
drugs produce a transient increase in
bone density because of the imbalance
between resorption and formation. The
increase typically occurs in the first year
or two, after which there is a plateau
during years 3 to 4. Later on, we usually
see a slow decline in bone density—about
half the usual rate of loss.

Should bone density be monitored
in women on raloxifene and, if so,
after how long can an increase in
bone density be measured?

Dr. Birge: Bone mineral density
should be monitored in any patient un-
dergoing treatment for osteoporosis, just
as we monitor blood pressure in patients
being treated for hypertension. Because
of the modest increase in bone density
anticipated, the interval between mea-
surements should be no less than 1 year.

Dr. Cosman: Unfortunately, no per-
fectmonitoring tool exists. BMD changes
are, on average, modest in women on
raloxifene. Testing can be repeated at 1-2
years, but the treatment shouldn’t be
changed unless BMD loss exceeds the
expected error with this measurement
tool in vivo (i.e., 3-4% at the spine or

>5-7% at the hip).

Dr. Ettinger: First, the FDAapproved
osteoporosis drugs we have today work
well in about 80-90% of cases. Second,
fracture protection is only weakly linked
to bone density changes. Finally, in indi-



vidual patients, it is very difficult to
measure small bone density changes. The
error in the density machines is 1-2%;
therefore, changes on the order of 3% are
required to be sure that bone loss has not
occurred. Because of these factors I gen-
erally do not use bone density to monitor
treatment—although it is fine for decid-
ing on the need for treatment. If you are
monitoring treatment with bone density
and there is an absence of change, do not
conclude that the treatment is not work-
ing; instead, be skeptical of the test results.

Are there women who do not re-
spond to raloxifene therapy with a
decrease in bone remodeling (as
there are with estrogen)?

Dr. Birge: There are women who do
not respond to raloxifene. This is one
of the reasons their response should be
measured.

Dr. Cosman: Yes. Raloxifene is not
as potent as ERT with respect to bone
remodeling, and some women won’tshow
a significant change, which exceeds the
expected error for these tests.

Dr. Ettinger: Approximately 85-90%
of women receiving raloxifene “respond,”
as defined by either increasing or not
decreasing bone density over 3 years.
Thus, doing bone density testing to moni-
tor effect of treatment is a little bit like
looking for a needle in a haystack. Fur-
thermore, Cummings showed that when
bone density decreases in women on
good treatment, such as raloxifene or
alendronate, the bone density test is most
likely in error. So, we should be very
skeptical of results that do not fit with a
good response, and we should not jump
to the conclusion that the treatment is
not working.

Which patients do you consider for
raloxifene therapy without bone
density testing?

Dr. Birge: Postmenopausal women
who elect to initiate ERT at the time of
the menopause for the prevention of car-
diovascular disease and osteoporosis, and
whoare notatincreased risk of osteoporo-
sis, do notneed to have their bone density
monitored. The rationale for this posi-
tion is that estrogen is considered the
optimal intervention for both the treat-
ment and prevention of osteoporosis.
This is not the case with raloxifene, since
about half of these patients will not re-
spond to the drug and more effective
alternatives are readily available.

Dr. Cosman: None. I think bone
density should always be tested before
initiating therapeutic or preventive ther-
apies for osteoporosis.

Dr. Ettinger: In our health plan about
70% of women are started on raloxifene
without bone density testing; some of
these patients really should have this test-
ing. Generally, T-scores of -3.0 or lower
indicate the need for osteoporosis drug
therapy; however, an older woman with a
history of fractures or with multiple risk
factors is so likely to have low bone den-
sity that it is not necessary to measure it.

What is the best bone marker with
which to measure the skeletal ef-
fects of raloxifene?

Dr. Birge: Because of the modest ef-
fects of raloxifene on bone turnover,
none of the biomarkers of bone remodel-
ing are reliable indicators of long-term
effects on bone density or vertebral
fractures.

Dr. Cosman: This is unclear. In gen-
eral, itis possible that resorption markers
have the best predictive value for hip

fracture risk; bone formation markers
might be slightly better for monitoring.
Because of cost, we certainly couldn’t
recommend doing multiple markersin all
patients. Furthermore, there are differ-
ences within the groups of resorption
markers and bone formation markers. I
currently use the urinary N-telopeptide
study more than others for monitoring
purposes.

Dr. Ettinger: Both osteocalcin and
urinary collagen cross-links (NTX, CTx)
are good markers. Soon to be available
clinicallyisamuch improved serum cross-
link test with better sensitivity and pre-
cision. Bone markers typically decrease
35-40% with raloxifene treatment; these
same markers decrease 50-55% with
bisphosphonate therapy.

Nonbone Effects

Does the reduction in LDL choles-
terol seen with raloxifene persist
over time?

Dr. Birge: The reduction in LDL
seems to persist for up to 3 years.

Dr. Cosman: Yes.

Dr. Ettinger: Yes, the same reduc-
tions seen after 6 months are observed
after 3 years of treatment.

Why does raloxifene, an antiestro-
gen, reduce LDL?

Dr. Birge: As a SERM, raloxifene
could act as an estrogen agonist or an-
tagonist at different tissues. Thus, at the
breast, raloxifene acts as an estrogen an-
tagonist, whereas at the bone, itacts as an
estrogen receptor agonist. At the liver,
raloxifene also acts as an estrogen recep-
toragonist, as evidenced by its decrease in
LDL cholesterol synthesis. Butraloxifene

Continued on page 25
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Continued from page 21

is not a complete estrogen receptor ago-
nist, in that it does not increase the
synthesis of high-density lipoprotein
(HDL) cholesterol.

Dr. Cosman: This is due to raloxi-
fene’s tissue-specific effects, which are
estrogen-like in the liver but notidentical
to the effects of estrogen. For example,
estrogen increases HDL, whereas
raloxifene doesnot, butestrogenincreases
triglycerides while raloxifene does not.

Dr. Ettinger: The LDL-lowering
effect is probably due to raloxifene’s ago-
nistic effects on the Apo-B receptor in
the liver.

Do patients starting raloxifene re-
quire gynecologic evaluation?

Dr. Birge: Patients initiating raloxi-
fene do not require a gynecologic
examination beyond the routine pelvic
examination prudent for good health
care. Preliminary data suggest that en-
dometrial stimulation and the risk of
endometrial cancer will be considerably
less than that observed with tamoxifen
and, certainly, estrogen. It should, how-
ever, be noted that although raloxifene
does not increase endometrial thickness,
it does stimulate the endometrial endo-
thelium. The long-term consequences of
this effect on endometrial cancer risk
remain to be determined.

Dr. Cosman: They should follow
regular guidelines for gynecologic care,
with specific attention paid to vaginal
health, since raloxifene does not have the
same trophic or salutary effects on vagi-
nal or vulvar tissue as does estrogen.

Dr. Ettinger: Nothing beyond the
usual preventive gynecologic exams.

Part 2 of this article will address
raloxifene’s “potential problems” and “un-
knowns.”
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