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Timing of postmenopausal estrogen for
optimal bone mineral density

D. L. Schneider and D. J. Morton

INTRODUCTION

Estrogen therapy has been the mainstay for the
prevention and treaument of osteoporosis in
postmenopausal women'2. A large body of data
shows that estrogen either maintains bone or
slows bone loss, and thereby prevents osteo-
porotic fractures®'2. In addition, recent studies
suggested that lifetime estrogen replacement
would be necessary to prevent osteoporosis.
However, the majority of women who begin
estrogen therapy discontinue use after an
average of 5 years'.

For many years, the standard recommenda-
tion has been that estrogen therapy should
begin at the time of menopause, when rapid
bone loss is known to occur. It was thought that
estrogen taken for the first 10 years after the
menopause would delay bone loss sufficiendy to
reduce a woman's risk of osteoporotic fractures
in old age. Estrogen therapy initiated at older
ages (more than 10 years postmenopause) was
not expected to be effective as the rapid bone
loss ‘window of opportunity’ would be past, and
bone loss in older women was thought to be due
to age, not estrogen deficiency'*!*.

Recent studies have challenged these
assumptions. This paper will review the evidence
that (1) estrogen therapy begun after age 60 can
preserve and even increase bone density'®?%;
(2) estrogen therapy discontinued 5-10 years
after the menopause carries no long-term bene-
fit in term of bone density in old age?*%; and

(3) estrogen begun after age 60 may be as effec-

tive in preserving bone as estrogen begun at the
time of menopause and continued into late
life®. These data are shown Lo be compatible
with the estimated bone density model des-
cribed by Etinger and Grady®.

SHORT-TERM STUDIES

Studies of women who began estrogen therapy
at age 60 and older have shown significant in-
creases in bone density after 1 or 2 years of use
(Table 1)'3, After 1 year of therapy, increase
in bone mass ranged from 4.5 t0 9.9% at the
spine, 1.4 to 3.2% at the femoral neckand 3.1 to
11.7% at the ultradistal radius. In those studies
that extended to a second year, there were
further increases in bone mass at all sites with
total changes from baseline ranging from 3.6
to 13.1%. The two studies®® utilizing the
newer bone mass measurement technique, dual
energy X-ray absorptiometry (DXA), demon-
strate results similar to those of the earlier
studies.

During the first 1 or 2 years of estrogen
therapy, the increases in bone mass in women
who are late starters are thought to be due to the
decrease of bone resorption more than bone
formation, and a reduction in activation fre-
quency of new bone remodeling cycles. Beyond
2 years of estrogen therapy, there is thought to
be stabilization of bone mass followed by a slow
decline.
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Table 1 Summary of selected skeletal studies of bone mineral density in women who began estrogen therapy at age 60 and older

First author Study design and Subject number and Mean age Years  Bone density % bone mass
(year) subject source estrogen type (years) ofuse  method Sites increase at 1 year
Steiniche (1989)'®  RCT: osteoporosis patients  n =14, 17BE; + NETA; 66 1 DPA spine 5.6
with fractures n = 14, calcium
Christiansen (1990)!’ RCT: osteoporosis patients n=16, 17BE2 + NETA; 63.6 1(2for n=7DPA;SPA spine 4.5
n =15, calcium on ERT) ultradistal radius 1.7
proximal radius 20
Lindsay (1990)"® RCT: osteoporosis patients ~ n = 22, CEE 0.625; 62.3 2 DPA spine 10.6*
n = 18, calcium femoral neck 5.5*%
Birkenhager (1992)*° randomized matched pairs; n=18, 17BE; + MPA; 60.7 2 DPA; SPA spine 9.9
osteoporosis patients with n=18, 17BEz + MPA + ND ultradistal radius 3.1
fractures proximal radius 22
Lufkin (1992)% RCT: osteoporosis patients  n = 36, 17BE; paich + MPA;  65.5 1 DPA; SPA  spine 5.3
with fractures n = 39, placebo trochanter 7.6
femoral neck 26
mid-radius 1.0
Szejnfeld (1994)*'  retrospective chart review;  n=24, CEE 0.625 + MPA; 62 1 DPA spine 4.7
osteoporosis patients n = 18, control trochanter 4.9
Ward's area 3.6
femoral neck 14
Grey (1994)* retrospective chart review; n = 44, CEE 0.625 + MPA; 64 )| DXA spine 7.0
estrogen therapy patients n =19, control femoral neck 3.0
Kohrt (1995)% prospective case-control; n=12,CEE0.625 + MPA; 66 1 DXA spine 5.0
osteopenic patients n =12, control femoral neck 3.2
trochanter 3.2
Ward's area 6.6

*increase over 2 years; 17BEg-estradiol; CEE, conjugated equine estrogens; DXA, dual energy X-ray absorptiometry; DPA, dual photon absorptiometry;
ERT, estrogen replacement therapy; MPA, medroxyprogesterone acetate; ND, nandrolone decanoate; NETA, norethisterone acetate; RCT, randomized

controlled trial; SPA, single photon absorptiometry
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These short-term studics clearly and consist-
ently show that women who start estrogen ther-
apy 10 or more years after the menopause can
maintain or increase bone density. Thercfore,
cstrogen therapy can be considered for preven-
tion as well as treatment of ostcoporosis in older
women who have been postmenopausal for
many years.

STOPPING ESTROGEN THERAPY

Accelerated rates of bone loss have been
obscrved after estrogen treatment has been dis-
continued, which is known as ‘catch-up loss’.
Erdisieck and associates®! observed rapid loss of
bone mineral density (BMD) at the uluradistal
radius and lumbar spine, 1 year following cessa-
tion of estrogen treatment that had been given
for 3 years. Trémollieres and colleagues®
observed a rapid phase of vertebral bone loss
averaging 2.4% in the first 2 years after with-
drawal of estrogen trcatment (mcan duration
4.4 ycars) that was similar to bone loss in un-
treated women during the first 2 years of meno-
pause. The rate of bone loss was not related to
the duration of estrogen therapy. A similar rate
of 2.6% bone loss at the distal forcarm was
reported by Quigley and co-workers? for estro-
gen users who stopped estrogen after age 65 and
lost bone more rapidly than women of similar
age who had never taken estrogen. Moreover,
Christiansen and colleagucs®’ observed an
annual decrease of 2.3% in bone mincral con-
tent at the distal forcarm after withdrawal of
estrogen treatment, a rate identical to the bone
loss of untreated women.

Women who start estrogen al menopause
then stop after 7 or 8 years may lose all bone
benefit by age 75 because of this *catch-up loss’
phcnomenon. Large population-based studics
have demonstrated that discontinuing cstrogen
therapy may not preserve bone density late in
life nor protect against osteoporotic fractures.
In the Framingham study, Fclson and associ-
ates? found preservation of bone density in
women less than 75 years old who had taken
estrogen for 7 years or more, but little residual
effect on bone density in women 75 years and
older. In the Study of Ostcoporotic Fractures,
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Cauley and co-workers™ observed no decreased
risk for hip, wrist or non-spinal fractures in past
uscrs of estrogen (mean duration of use 4.8
years).

LATE START OF ESTROGEN
THERAPY

We examincd the past and current use of estro-
gen in 740 community-dwelling older white,
postmenopausal women (Rancho Bernardo,
California), over two-thirds of whom had used
oral estrogen at some time*’, Estrogen usce was
classificd as never, past or current and stratified
by time of initiation, either carly after the meno-
pause or after age 60. Age 60 was chosen to
reflect the usual recommendation to take cstro-
gen at or soon after the menopausc for no more
than 10 years. Five patterns of estrogen use were
identified:

(1) Ncver-users;

(2) Past carly-users (started beforc age 60 with
no current use);

(3) Past latc-users (started age 60 or older with
no current use);

(4) Current late-users (started age 60 or older
with current use);

(5) Current continuous-users (started before
age 60 with current use).

Current continuous-users began estrogen an
average of 2 years after the menopause and had
used estrogen for an average of 20 years. Current
late-users began estrogen 18 years after the
menopause for an average of 9 ycars of usc. As
shown in Figure 1, current continuous-users had
the highest BMD levels at all four sites, inde-
pendent of duration of use. However, current
late-users who had started cstrogen after age
60 had BMD lcvels that were not statistically
significantly different from those of current
continuous-users. The BMD levels of the past
early-users, who had taken estrogen for an aver-
age of 10 years and had discontinued it 17 years
previously, werc similar to those of never-users.

Etinger and Grady® estimated the effect on
BMD of rates of bone loss in women who did and
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Figure I Mcan bone mineral density (g/cm?) (95% confidence interval) by estrogen use groups adjusted
for age, body mass index, total calcium intake, bilateral oophorectomy, current smoking, alcohol use, exercise,
and current use of thiazide diuretics, thyroid hormone and oral contraceptives, Reproduced from refevence
30 with permission. Copyright 1997, American Medical Association

did not use estrogen. Assuming thau all skeletal
sites had similar rates of bone density change,
the following estimates were made:

(1) An untreated woman loses 2% of bone
density per year for the lirst 5 years after the
menopause and 1% per year therealter;

(2) A woman treated with long-term estrogen
therapy loses 0.5% of bone density per year;

(3) A woman who stops taking estrogen loses
2% of bone density per year for 5 years and
1% per year thereafier;

(4) An older postmenopausal woman starting
estrogen gains an additional 5-10% of bone

density during the first 2 years of therapy
and then loses 0.5% per year.
These estimates were used to predict the bone

mineral density between ages 50 and 85 for four
possible scenarios:

(1) Never-users of estrogen;

(2) Continuous-users (starting estrogen  at
menopause and continuing indefinitely);

(3) Early-users (starting estrogen at menopause
and stopping at age 65);

(4) Late-users (starting estrogen at age 65 and
continuing indcfinitely).
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As shown in Figures 2 and 3, at age 85 the
estimated BMD was highest for continuous-us-
crs with only a small difference in comparison
with late-users (2% assuming a 10% gain or 6%
assuming a 5% gain). The estimated BMD
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Figure 2 Estimated bone density by age in women
who never used cstrogen (never users), those who
used continuously beginning at menopause (pre-
sumed to occur at age 50) (continuous uscrs), and
those who began at menopause and stopped at age
65 (carly users). Reproduced from reference 31 with
permission
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Figure 3 Estimated bone density by age in women
who never used estrogen (never users), those who
used continuously beginning at menopause (pre-
sumed to occur at age 50) (continuous uscrs), and
those who began at age 65 (late users). Calculations
assume a 5% (late users, 1) ora 10% (late users, 2)
increase in bone density at the time cstrogen was
started. Reproduced from reference 31 with permis-
sion
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difference was also small between never- users
and carly-users who had stopped after 15 years
of usc. The estimated BMD levels predicted by
this model are similar w0 those BMD levels at
four skeletal sites observed in the Rancho Ber-
nardo cohort.

LIMITATIONS

The number of studics available for the present
review is small and the available data have
limitations. The prospective studics of starting
cstrogen therapy after age 60 are of short dura-
tion (1 to 2 years). The Rancho Bernardo study
is crosssectional; however it did substantiate the
estimated BMD  predicted by Ettinger and
Grady's modecl. In addition, the present review
encompassed the cffect of timing of estrogen
usc on BMD levels not ostcoporotic fractures,
although BMD is considered the best predictor
of fracturc risk. To the knowledge of the present
authors, there has been only one study of dura-
tion and timing of estrogen usc in rclation to
fractures. Cauley and associates? found current
cstrogen usc begun at any age reduced the risk
of hip, wrist and all non-spinal fractures, but
cstrogen was most cffective if initiated within 5
years of the menopause and used for longer
than 10 ycars.

OTHER CONSIDERATIONS

In addition to the positive effects on bone, other
benelits and risks of short- and long-term cstro-
gen therapy need to be considered in helping to
make the decision when to start and whether or
not to stop cstrogen therapy. Unfortunately, the
studics of the major potential risk of cstrogen
therapy, that of breast cancer, and the major
potential benefit, to coronary heart discase, are
inconclusive. Women needing trcatment for
mcnopausal symptoms should not wait until
later, while others who are asymptomatic may be
able to delay initiation of therapy. However,
women at high risk for ostecoporosis or heart
discasc should consider estrogen therapy at the
time of the mcnopause. On the other hand,
women who are not at high risk for ostcoporosis
or heart discase may want to wait for 10 or 15
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years beyond the menopause before making a
decision 1o start estrogen therapy.

CONCLUSIONS

Based on the evidence that (1) women aged 60
and older demonstrate significant increases in
bone mass after | or 2 years of estrogen use, (2)
past use provides no long-term bone effects, and
(3) women who start taking estrogen after age
60 or 65 have similar bone density to that of
women who start immediately after the meno-
pause, starting estrogen carly may not be neces-
sary and it may never be oo late to achieve
beneficial effects on bone.

Use of estrogen has been the mainstay for
prevention of bone loss in postmenopausal
women. Estrogen therapy has clearly been
shown to maintain bone mass and to reduce
postmenopausal bone loss, thereby lowering the
risk of osteoporotic fractures. The studies re-
viewed confirm what clinicians have believed for
several years: (1) current estrogen use is better
than past use for maintenance of bone density;
and (2) current estrogen therapy begun 10 or
more years after the menopause might be as
beneficial as continuous trcatment begun at the
time of menopause.

KEY POINTS FOR CLINICAL
PRACTICE

(1) Women who had started taking estrogen at
the menopause and continued into late life
had the highest bone mineral density.
Therefore, when a woman starts estrogen
therapy at the menopause it should be con-
tinued indehinitely.
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