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Abstract The clinical research to date on the effects of 3 types of hormonal contracep-
tives, i.e. depot medroxyprogesterone acetate (‘Depo-Provera’), levonorgestrel
subdermal implants (‘Norplant’), and oral contraceptives, on bone mineral den-
sity in premenopausal women is reviewed.

The large variance in results across studies for each method is in part due to
differences in research design, techniques for measuring bone mineral density,
age of the study participants and type of oral contraceptive preparation.

However, the balance of the evidence leans toward a positive effect of oral
contraceptives on bone mineral density in women of all age. On the other hand,
few observations have yet been published on the effects of the new progestin oral
contraceptives on bone mineral density.

The few extant data suggest a positive impact of levonorgestrel subdermal
implants on bone mineral density in women of all ages. Although the findings are
preliminary, it appears that depot medroxyprogesterone acetate may exert a neg-
ative effect on bone mineral density. More specifically, caution should be exer-
cised in prescribing long term depot medroxyprogesterone acetate (e.g. >5 years)
especially in young adolescents (e.g. <16 years old) who may not have yet reached
peak bone mass.

Osteoporosis is a major public health problemFor example, raloxifene, a nonsteroidal benzo-
with an increasing worldwide prevalence, in partthiophene, has been recently demonstrated to in-
reflecting a demographic shift toward an older pop-crease bone mineral density in postmenopausal
ulation!] In addition to enormous healthcare costswomen without apparent adverse effects on the en-
physical and social consequences to the individualdometrium or lipid level&! However, the main-
and their families can be devastating; hip fracturestay approach to the prevention of osteoporosis has
in the elderly carry up to a 20% mortality rate, andbeen to prescribe estrogen therapy to women after
cause permanent disabilities in a large percentagidae menopause, most commonly in combination
of survivors!? with a progestogen. An additional approach to the

Recently, there has been some progress in phaprevention of osteoporosis is to maximise the peak
maceutical research towards producing a drudpone mass (defined as the highest level of bone
which can, at least partially, reverse osteoporosignineral density after linear growth and bone con-
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solidation have ceased, usually in the third decadelder premenopausal wond&h and in adoles-

of life).[4 The level at which bone mass peaks is acent$!4l using the drug for contraception.

critical predictor of the likelihood for osteoporosis ~ The purpose of this report is to review the clin-

in later life[! ical research salient to these findings and place
A woman with a peak bone mass that is withinthem in context of the other commonly available

the low, but ‘normal’ of the range, is likely to reach forms of hormonal contraception, i.e. levonorgest-

the critical threshold at which the basic architecture®! implants (‘Norplant’) and oral contraceptives,

of the bone disintegrates long before a woman whd the premenopausal population.

has a peak bone mass in the upper end of the normal

range. Also, it is important to remember that even

small changes in bone mineral density may be of

major_clinical significance in the future. According  tha seminal work relating depot medroxypro-
to Kreipe and Forbel8), a permanent 10% decrease gegterone acetate and bone mineral density was
in bong mineral d.en3|ty is associated with a 2- to,gnducted by Cundy et 8Bl and published in 1991
3-fold increased risk of future fracture. (table 1). In a cross-sectional design study, they
Adolescence is a crucial period in which bonecompared bone mineral density in 30 users of depot
mineral density should be optimised, thereby leadmedroxyprogesterone acetate (average age 42
ing to a high peak bone mass. The vast majority ofiears, minimum of 5 years of use) with that of 30
bone mass is accrued before the age of-#0. pre- and postmenopausal control individuals. Us-
From the onset of puberty, at around the age of 1ing the dual energy x-ray absorptiometry (DEXA)
years, until completion of puberty, at around thetechnique to measure bone mineral density, they
age of 15 years, total bone mineral density norfound that depot medroxyprogesterone acetate us-
mally increases by 37%. The majority of skeletal ers had a significantly reduced bone mineral den-
mass increase is caused by an increase in bone sigéy (mean difference 7.5% in the lumbar spine and
associated with longitudinal growth; 15% of total 6.6% difference at the femoral neck) when com-
adult height is achieved during this period of Pared with bone mineral density of premenopausal
growth[11] In a cross-sectional study by Matkovic control individuals, b_ut hl_gher than that of post-
et al.l”l peak bone mass was reached at several amenopaugal control individuals. The mean estra-
atomical sites by the of age of 18 years. diol level in the depot medroxyprogesterone ace-

A myriad of factors affect bone mineral density tate study participants was 81 pmol/L (range 35 to

. 400) which is low, consistent with the early follic-
in the premenopausal woman. Well documented
ular phase of the menstrual cycle.

negative predictors of bone mineral density include .
g P y In a prospective study by Naessen et'&l.22

a family history of osteoporosis, smoking, lack of :
. . . ._women (average age 33 years) were randomised to
exercise, Caucasian ethnic background, poor in-.
: either depot medroxyprogesterone acetate or levo-
take of calcium, and low body fat, or any other

L - norgestrel subdermal implants. Single-photon
source of estrogen deficien@y.Of this list, the absorptiometry (SPA) of the bone mineral density

genetic influence and estrogen levels are the 2 Mogjs the forearm was performed at baseline and after
powerful determinants of bone mineral density. g months of treatment. Bone mineral density de-
Several drugs have been demonstrated as hayreased by a mean of 0.41% in depot medroxy-
ing significant negative effects on bone mineralprogesterone acetate users and was interpreted as
density, such as corticosteroié.There have been ‘stable,’ as this amount of loss would be consistent
some recent data that suggest there is aldess with the natural history of bone loss after peak bone
negative effect on bone mineral density by depoinass, but before the menopause. No significant dif-
medroxyprogesterone acetate (‘Depo-Provera’) inferences were found between estradiol levels from

1. Depot Medroxyprogesterone Acetate
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Table I. Summary of studies evaluating bone mineral density (BMD) in depot medroxyprogesterone acetate (DMPA,'Depo-Provera’) users

Study Study design Study sample No. of participants Method? ~ Site(s)? Results®
Cundy et al.l'8l  Cross-sectional Pre- and 30 per 3 groups DEXA Lumbar 1 BMD in DMPA users vs
postmenopausal spine and that in control participants
women, control femoral neck
participants
Naessen et Randomised Premenopausal 11 DMPA users, SPA Forearmat  BMD ‘stable’
al 18] clinical trial women 11 levonorgestrel baseline
subdermal implant and 6
users months
Scholes et al.l'®! Longitudinal, Premenopausal 166 DMPA users, DEXA Lumbar 12- to 21-year-olds, BMD
cohort women 213 nonusers spine 12% | in users vs thatin
nonusers
Cromer et al.*¥  Prospective Adolescent girls 1 year: 15 DMPA DEXA Lumbar | BMD 1.53% in DMPA
users, 17 control spine at users vs 1 2.85% in control
participants; 2 years: baseline, 1  participants, after 1 year;
8 DMPA users, year, 2 years | BMD 3.12% in DMPA
4 control participants users vs 1 9.49% in control
participants after 2 years
Taneepanichskul Cross-sectional ~ Premenopausal 50 DMPA users, DEXA Distal radius BMD no difference vs that
et al.[17:18] women 50 IUD users in implant users

a Method used to measure bone mineral density.

b Anatomic site at which BMD is measured.

¢ Only statistically significant findings for DMPA are listed.

DEXA = dual x-ray absorptiometry; lUD = intrauterine contraceptive device; SPA = single photon absorptiometry; 1 = increase; | = decrease.

baseline to 6 months in the depot medroxyprogesttion: oral contraceptives, depot medroxyprogester-
erone acetate group. one acetate or levonorgestrel subdermal implants,

Using a cohort design, Scholes and colledéfles or no hormonal treatment (control group). Over
studied bone mineral density at 6-moimtervals in  each of the 2 years of assessment, bone mineral
women between 18 and 39 years old who werealensity decreased on average by 1.5% in the girls
either users (n = 166) or nonusers (n = 213) ofeceiving depot medroxyprogesterone acetate.
depot medroxyprogesterone acetate. A significanThis finding was in marked contrast to an average
age group-treatment interaction was found. Théancrease in bone mineral density in the oral contra-
largest differences in bone mineral density wereceptive, levonorgestrel subdermal implant and
found between 18- to 21-year-old users and noneontrol groups of 2.7% after the first year and an
users, with users in this age group having bon@verage 6.7% increase in the levonorgestrel sub-
mineral densities on average 12% lower than thelermal implant and control groups after the second
bone mineral density of nonusers of the same ageear (figures 1 and 2), totalling a 12.4% difference
This is in contrast to findings in older women of between the depot medroxyprogesterone acetate
all age groups which demonstrated a <3% differ-and the other groups after 2 years of treatment. The
ence in bone mineral density between users andignificant differences persisted after controlling
nonusers. No estradiol levels were repoR&d. for a variety of potentially confounding variables.

In a study of bone mineral density in adolescent The observation of an association between de-
depot medroxyprogesterone acetate users, Crom@ot medroxyprogesterone acetate use and bone
et all’¥ compared bone mineral density changeamineral density is not universal. In 2 related arti-
prospectively, using the DEXA technique, over 2cles, Taneepanichskul et [&.18] compared bone
years in girls younger than 18 years old who weranineral density, in a cross-sectional sample of 50
receiving 3 different forms of hormonal contracep-women (average age 32.5 years) receiving depot
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Fig. 1. Percent change in mean bone mineral density (BMD) 1
year after initiation of hormonal contraception. Error bars repre-
sent half the confidence interval of the Tukey test (reproduced
from Cromer et al.l' with permission). DMPA = depot medroxy-
progesterone acetate; LS| = levonorgestrel subdermal implants;
* F =3.87, p <0.02 (percent change in DMPA users versus the
control group).

ical sites of measurement may affect bone mineral
density results. Secondly, different progestins have
different anabolic potential resulting in different
impacts on bone. For example, progestins derived
from the 19-norsteroid family (e.g. norethisterone)
have higher anabolic potency than medroxypro-
gesterone acetate (derived from the 21-norsteroid
family) and may account for a differential effect on
bone. Thirdly, progestins are thought to compete
with glucocorticoids at cell receptor sites; if the
latter compounds are high, then treatment with pro-
gestins would exert a positive effect by displacing
glucocorticoids, which are known to have a nega-
tive impact on bon&2! Finally, and most impor-
tantly, is the role of estrogen. There may be in-
herent differences in endogenous estrogen levels
derived from adrenal androgens in postmenopausal

14

12

medroxyprogesterone acetate, with bone mineral 107

density in intrauterine contraceptive device (IUD)
users and levonorgestrel subdermal implant users.
Employing DEXA measurements of the distal ra-
dius, they found no significant differences between
the contraceptive groups in bone mineral density.
However, they did find significantly lower estra-
diol levels among depot medroxyprogesterone ac-
etate users compared with those in implant or IUD
users.

The finding that depot medroxyprogesterone
acetate may have a negative impact on bone meta-

Percent change in mean BMD from baseline

bolism, particularly in younger women, appears to -6 -

result from low circulating levels of estrogen fo’\ @’”%\ \Q//v\
which, in turn, results from suppression of @ §V N
gonadotrophin production in the pituitary gland. Q &@\(”

An interesting contrast is the positive effect on bone &

metabolism of progestins, including medroxy- oo p o ) b ineral density (BMD) 2
. 1g. 2. Percent change In mean bone mineral density

progesterone acgtate, In posmpausal womei?) years after initiation of contraception. Error bars pictured repre-

Several possible explanations have been offeregknt half the confidence interval of the Tukey test (reproduced
for this apparent contradiction. First, progestin ef-rom Cromer etal. [ with permission). DMPA = depot medroxy-
fect dilect for rtical radi rath rprogesterone acetate; LSI :Ievonorgestn_alsubdermal implants;
€ClS may predaiiect ror cortca (e'g' a US), atner, g - 20.56, p < 0.0001 (percent change in DMPA users versus
than trabecular (e.g. spine) bdA¥;thus, anatom-  LsI and control groups).
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women. In premenopausal women, estrogen insuftradiol levels twice a week for 5 weeks in 88 adult
ficiency induced by depot medroxyprogesteronewomen. They found that the levels clustered into 3
acetate may override any potential positive effectdistinct profiles. About a third of the sample had
from a progestiféll particularly in the adolescent low estradiol levels,) a third had cyclical fluctua-
still undergoing active skeletal mineralisation.  tions within the normal range, and a third had high,
sustained levels of estradiol.

2. Levonorgestrel Subdermal Thus, a majority of women receiving levonor-

Implants (‘Norplant’) gestrel subdermal implants would be expected to
have normal or elevated estradiol levels, resulting
in higher bone mineral density. One explanation is
that the levonorgestrel subdermal implant exerts a
lower level effect on the pituitary gland than depot
medroxyprogesterone acetate so there is more go-

: o nadotropin release and therefore, more activity at
women, bone mineral density increased on avera

L e ovary and more estrogen production. Many
() - . . .
by 2.94% from baseline in the levonorgestrel SUbwomen, especially after the first year of implant

dermal implant group, compared with essent""‘”ytreatment, will have escape ovulation, indicating

no difference in the depot medroxyprogeSteron%ntermittenthigh levels of estrogen. Because of ad-

acetate group. Estradiol levels increased Sign.iﬁ'ditional mechanisms of contraceptive action (e.qg.
cantly from a mean 192 pmol/L to 389 pmol/L in thinned endometrial lining, thickened cervical

:_he Ielvt?norgestrkel subgterma(; implant grqutp. 'At‘ddf[ lug), however, the efficacy of levonorgestrel sub-
lonal bone markers oblained were consistent ity o 5 implants is still very high and comparable

increased bone formation.

In the study of adolescents by Cromer ef4l., to that of depot medroxyprogesterone acetate.
bone mineral density increased on average by 2.5%
over the first year and on average by 6.3% in the
second year, totalling on average 9.8% over 2 The studies conducted thus far on the effects of
years. The findings for the untreated control grouporal contraceptives on bone mineral density have
were almost identical. No estradiol levels were ob-produced mixed results (table I11). Contributing to
tained. the conflicting findings are the differing types and

In a previous metabolic study of levonorgestrelstrengths of the oral contraceptives studied. For
subdermal implants, Brache eti#l.measured es- example, the earliest studies in this area were ex-

The first report of bone mineral density in
women receiving levonorgestrel subdermal im-
plants was made by Naessen etl@llwhose meth-
odology is described in section 1 (table II). Over 6
months of observation in a small group of adult

3. Oral Contraceptives

Table Il. Summary of previous studies examining bone mineral density (BMD) in levonorgestrel subdermal implant (LSI, ‘Norplant’) users

Study Study design Study sample No. of participants Method?® Site(s)? Results®
Naessen et al.l'®  Randomised Premenopausal 11 DMPA, 11 LSI SPA Forearm at 1 BMD 2.94% from
clinical trial women baselineand 6  baseline
months
Cromer et al.l*4] Prospective Adolescent girls  1year: 7 LSlusers, 17 DEXA  Lumbar spineat BMD 1t 2.5% after 1
control participants; 2 baseline, 1 year year, totalling 9.8%
years: 3 LSl users, 4 and 2 years after 2 years, similar to
control participants changes in control
participants
Taneepanichskul ~ Cross-sectional ~ Premenopausal 50 LSl users, 50 IUD DEXA  Distal radius No difference between
et al.[17:18] women users DMPA and LSI users

a Method used to measure bone mineral density.

b Anatomic site at which BMD is measured.

¢ Only statistically significant findings for LS| are listed.

DEXA = dual x-ray absorptiometry; DMPA = depot medroxyprogesterone acetate; SPA = single photon absorptiometry; t = increase.

O Adis International Limited. All rights reserved. Drug Safety 1999 Mar; 20 (3)
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Table Ill. Summary of previous studies examining bone mineral density (BMD) in oral contraceptive (OC) users

Study Study design OC estrogen  Study sample No. of Method?® Site(s)? Results®
content participants
Goldsmith & Cross-sectional High dose Pre- and 2135 ‘Photon Distal radius Women <30 years old
Johnstonl3] estrogen postmenopausal absorption using high estrogen
(100pg vs women method’ pill more likely to be in
50-80ug EE) the ‘high
mineralisation’ group
Shargill?4 Prospective 30-40pg EE - Perimenopausal 100 OC users Radio- Spine and OC group lost no BMD
vs placebo  women vs 100 densitometry hands vs control participants
nonusers losing 6% over 3 years
Lindsay et al.®dl  Retrospective ~ Unknown Premenopausal Total of 101in DPA; SPA Lumbar BMD 1 1% per year of
women 2 studies spine; use
midshaft
radius
Hreshchyshyn et  Cross-sectional Unknown Pre- and 151 with DPA Lumbar No difference between
al 128l postmenopausal normal BMD spine women with <1 year of
women at lumbar past OC use vsno OC
spine plus 201 use
with normal
BMD at
femoral neck
Lloyd et al.?”] Cross-sectional 50pg Premenopausal 25 (11 >5 CT scan Lumbar No difference in BMD
mestranol women years OC use, spine between OC users
14 no OC and nonusers
use)
premenopausal
women, 25
matched
control
participants
Kleerekoper et Cross-sectional Unknown 76% post-and 2297 DPA Lumbar 0.78 odds ratio for
al.l28l 24% spine, distal  past use vs no use of
premenopausal radius ocC
women
Rodin et al.?% Cross-sectional 30-40ug EE  Premenopausal 45 OC users  DPA Multiple sites No relationship
women vs 40 between BMD and OC
nonusers use
Mazess & Prospective Unknown Premenopausal 300 with SPAor DPA  Radius, No effect of OCs on
Bardenl® women variable lumbar BMD
history of OC spine,
use femoral neck
Kritz-Silverstein  Retrospective  Unknown Postmenopausal 239 with DEXA Lumbar + BMD with past OC
& women variable spine, use >5 years vs BMD
Barrett-Connor!3°! history of OC femoral neck in nonusers
use
Recker etal.  Prospective Unknown  Young women 156 with SPAor DPA  Lumbar OC use correlated
variable spine, with changes in total
history of OC forearm, body bone mass but
use total body not individual sites
Cromer et al.'¥  Prospective 30ug EE Adolescent OC 9 OC users,  DEXA Lumbar No difference between
users vs control 17 control spine after 1 BMD changes in OC
participants participants year users vs implant

users, and control
participants

a Method used to measure bone mineral density.
b Anatomic site at which BMD is measured.
¢ Only statistically significant findings for OCs are listed.

CT = computerised tomography; DEXA = dual x-ray absorptiometry; DPA = dual photon absorptiometry; EE = ethinylestradiol; SPA = single
photon absorptiometry; 1 = increase; | = decrease.

O Adis International Limited. All rights reserved.

Drug Safety 1999 Mar; 20 (3)



Hormonal Contraceptives and Bone Mineral Density 219

amining oral contraceptives containing muchwhom 41% were <40 years old and 72% were re-
higher amounts of estrogen than are contained ioeiving a high dose estrogen pill containing 10
currently available preparations. However, an everof mestranol (with norethindrone). They found that
larger issue is the almost universal use of crosswomen <30 years old and with a current or past
sectional design studies. Because of the combinahiistory (during third decade of life only) of using
tion of relatively large interindividual variability the high dose estrogen pill were significantly more
in bone mineral density, coupled with small abso-likely to be in the ‘*high’ mineralisation group than
lute changes from medication effects in bone min-all women using a lower dose mestranol pill (50 to
eral density over time, the likelihood of finding 80ug of mestranol) or, interestingly, a pill contain-
statistically significant differences between treateding any amount of ethinylestradiol.
individuals and control individuals, is reduced. Four salient studies conducted in the 1980s will
Thus, the optimal research design is prospectivebe now be discussed, 2 of 4 of which demonstrated
with multiple measurements in the same individu-a positive impact of oral contraceptives on bone
als over time, so that each study participant servemineral density. In one of the few prospective
as her own ‘control’. In addition, with cross-sec- studies, Shard#* examined bone mineral density
tional designs, extra attention must be directed ton 41- to 49-year-old, perimenopausal (still men-
controlling for confounding influences on bone struating but with climacteric symptoms) women
mineral density, as variables like exercise andandomised to receive either a low dose ethinyl-
smoking may not exist equally between oral con-estradiol 30 to 40g pill combined with levonor-
traceptive users and non—oral contraceptive usergiestrel, or to a placebo, for 3 years. While the con-
These same criticisms also been apply to cross-setrol group lost about 6% of bone mineral density
tional studies of the long term progestin treat-over the 3 years, the oral contraceptive—treated
ment(31] group lost, on the average, no bone mineral density.
Another issue is the different techniques which  Lindsay et al?® found a positive effect of oral
have been used to measure bone mineral density tontraception on bone mineral density in a report
the various studies. The first studies on oral conof 2 separate studies of premenopausal women re-
traceptives in the 1970s used a photon absorptiopeiving ethinylestradiol 30 to p@ plus norgestrel.
method to measure the density of cortical bone atysing DPA of the lumbar vertebrae, the authors
the radiud?3] However, most studies in the 1980s found in the first study that a past use of oral con-
used SPA or double photon absorptiometry (DPA)traceptives was associated with about a 1% in-
to measure bone mineral density. Current researcbrease in bone mineral density per year of use. In
with hormonal contraceptives uses the DEXAtechthe second study, they found that premenopausal
nique of measuring bone mineral density of trabecwomen with a long term exposure to oral contra-
ular bone at the lumbar vertebrae. ceptives (mean exposure time was 8 years) had
The only certain conclusion that can be safelybone mineral density an average of 12% higher
drawn from previous studies in this area is that orathan women without a history of oral contraceptive
contraceptives do not have a detrimental effect oruse.
bonel32l Whether or not there is a true positive Also using DPA in a cross-sectional design
effect is a matter of debate. Even though multiplestudy, Hreshchyshyn et ! examined bone min-
earlier studies examining calcium metabolism ineral density at the lumbar vertebrae and femoral
oral contraceptive users had been performed, thaeck in over 300 adult women of all ages. Bone
first salient study utilising a more direct measuremineral content (measured in g&nwas com-
of bone mineral density was published by Gold-pared between women with a history of >1 year of
smith and Johnstd#¥! in 1975. The design was past oral contraceptive use and those with no his-
cross-sectional and involved over 2000 women, otory of oral contraceptive use. No significant rela-

O Adis International Limited. All rights reserved. Drug Safety 1999 Mar; 20 (3)
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tionships were found between bone mineral content users of oral contraceptives for at least 2 years
tent and past or current oral contraceptive use. was compared with the bone mineral density in 40
Finally, Lloyd and colleagu&?] conducted a women with no history of oral contraceptive use
cross-sectional evaluation of bone mineral densityand in 17 women with a distant history of oral con-
in closely matched premenopausal 30-year-oldraceptive use. Average age ranged from 23.7 to
women using computerised tomography of the26.7 years across the groups. DPA of multiple an-
lumbar vertebrae. Eleven women had used orahtomical sites was used as the outcome measure
contraceptives for at least 5 years and bone mineralnd the oral contraceptives used contained ethinyl-
density of this group was compared with that of 14estradiol 30 to 4Qug/pill and levonorgestrel or
women with a history of no oral contraceptive use.norethisterone. No significant association was
No significant differences in bone mineral density found between bone mineral density and oral con-
were found. Notably, power analysis indicated thattraceptive use at any site, nor was there any rela-
a 15% difference in bone mineral density betweertionship found between duration of oral contracep-
the groups was needed to enable a true differencive use and bone mineral densff).
to be found in such a small sample. Two prospective studies conducted in the 1990s
Two studies conducted in the 1990s had similatboth lend support for the positive effects of oral
designs. Both were cross-sectional in design andontraceptives on bone mineral density. Recker et
involved measurements of bone mineral density aal.*l obtained bone mineral density measurements,
multiple anatomical sites using SPA or DPA, using SPA or DPA, in a longitudinal fashion from
mostly in postmenopausal women and examinedaollege students for up to 5 years. The ongoing use
the relationship between bone mineral density anaf oral contraceptives was significantly correlated
past history of oral contraceptive use. In the studywith change in the total body bone mass, but not
by Kleerekoper et al?8l past oral contraceptive with the changes seen at the individual anatomical
use was protective of bone mineral density, eversites.
after controlling for several confounding variables In the second study (described in section 1)
(including anatomical site). The odds ratio for es-Cromer et al'¥l obtained bone mineral density
timating the relative risk of past oral contraceptivemeasurements from a small group of adolescent
use versus no past use and being assigned to tleal contraceptive users (the oral contraceptive
lowest quartile of bone mineral density versus thecontained ethinylestradiol g and desogestrel
other 3 quartiles was 0.78 [95% confidence intervalD.15mg) and compared the findings after 1 year
(CI) 0.63 to 0.98]. The odds ratio for duration of with those in depot medroxyprogesterone acetate
oral contraceptive use was also significant, rangingand levonorgestrel subdermal implants users. Bone
from 0.52 (95% CI 0.27 to 1) for <2 years of usemineral density increased in similar fashion among
and 0.23 (0.07 to 0.73) for >10 years use. oral contraceptive users and control individuals,
In the other study, Kritz-Silverstein and Barrett- suggesting that the hormonal milieu provided ex-
ConnoPRY found a significant positive relationship ogenously in oral contraceptives is adequate for
between past oral contraceptive use of >5 years anlgone growth and consolidation during this devel-
bone mineral density at the lumbar spine and femepmental period. This is the only study to date
oral neck but not the distal radius. This finding maywhich examined the effect on bone mineral density
not be surprising, as the former sites are composedf the new-progestin pills and which contain low
of trabecular bone and, thus, are more sensitive tdose estrogen and 1 of the following 3 progestins:
fluctuations in bone metabolism than the mixeddesogestrel, norgestimate or gestodene. The bal-
and trabecular cortical bone at the radius. ance of the data to date from the studies described
In a third cross-sectional study, the bone minerabbove leans toward a positive effect of oral contra-
density in 45 premenopausal women who were cureeptives on bone mineral density.
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4. Clinical Research Implications

From the studies summarised, it would appear 4.
that levonorgestrel subdermal implants or oral con- s,
traceptives could be used in women of all ages
without a detrimental effect on bone mineral den-
sity. Clearly, however, more research is indicated 6.
involving studies with prospective designs and .
with particular focus on evaluating oral contracep-
tives containing the new progestins and their rela-
tionship to bone mineral density. Further studies g
are also needed in adolescent levonorgestrel sub-
dermal implant users, as the data that are available
to date, indicating its protective effect during the
crucial developmental period, are based on a small
number of patients.

The implications of the findings to date on depot 10.
medroxyprogesterone acetate and bone mineraﬁ1
density are more complicated. In adult premeno-
pausal women past their peak bone mass, the ef-
fects may not be significant unless use is long term
i.e. >5 years. Also, there may be substantial recov-
ery of bone mineral density after cessation of treat-1>
ment with depot medroxyprogesterone acdgste.

The issue of recovery, and the degree of recoveryl4.
particularly in the younger age group also needs
further investigation. From a clinical management
standpoint, because of concern regarding bon
mineral density loss in young women (especially
those younger than 16 years) with multiple risk
factors, these patients may need to have bone ming,
eral density measurements done prior to initiation
of depot medroxyprogesterone therapy and at 1 to
2 years after treatment, or should use another formz.
of contraception.
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