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The effect of tibolone on biochemical markers
of bone metabolism in late postmenopausal
women

OBJECTIVE The aim of this study was to evaluate the effect of tibolone
on bone metabolism in late postmenopausal women with decreased bone
mineral density (BMD), as estimated by markers of bone remodelling.
METHOD Sixteen women with a mean age of 56.4+4.6 years, mean dura-
tion of the postmenopausal period 9.5+5.2 years, and BMD 01 SD, esti-
mated by quantitative computed tomography (QCT) were assigned to
treatment with 2.5 mg tibolone plus 600 mg calcium and 200 U vitamine
D daily for 6 months. The control group comprised 11 women matched
for age and years after menopause, who received only 600 mg calcium
and 200 U vitamine D per day. Markers of bone metabolism were deter-
mined at baseline and after the treatment period of 6 months. RESULTS
In the tibolone group there was a significant decrease of serum alkaline
phosphatase (P<0.01), deoxypyridinoline (P<0.01), serum phosphate
(P<0.01) and urinary calcium excretion (P<0.05), while in the control
group these parameters did not show significant changes. No change in
the levels of liver enzymes was observed in either group. CONCLUSIONS
Tibolone was found to be effective in suppressing bone remodeling
markers in women in late postmenopause with low BMD. The effect on
bone resorption markers appears to be expressed earlier and more signi-
ficantly compared with markers of bone formation. Tibolone was well
tolerated and can be used as an alternative to hormone replacement
therapy (HRT) in elderly women with low BMD, in which HRT is undesirable.
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Postmenopausal bone loss is the main reason for
osteoporosis and its subsequent osteoporotic fracture.
Many studies, including the Women’s Health Initiative
(WHI), have shown a protective effect of hormone re-
placement therapy (HRT) on osteoporotic vertebral and
femoral fractures. Recent studies, however, significantly
restrict the indications for HRT to a specific population
of early postmenopausal women who are symptomatic
and have a low risk of cardiovascular disease (CVD)
and breast cancer. New treatment options such as SERMS
and tibolone were therefore introduced in clinical prac-

tice to prevent bone loss.

Tibolone is a synthetic tissue-specific steroid [(7a, 17a)-
17-hydroxy-7-methyl-19-norpregn-(10)-en-20-yn-3-one]
with estrogenic, progestagenic and androgenic proper-
ties. It has been shown to be effective in relieving cli-
macteric symptoms! with almost no stimulatory effect
on the breast and the endometrium 23

Studies evaluating the effect of tibolone on bone are
less numerous compared with those on HRT, and most
have estimated the effect on bone in early postmeno-
pausal women with normal bone mineral density (BMD)#
It was shown that in this population tibolone prevented
bone loss and maintained skeletal integrity Less is known
about the efficacy of tibolone in late postmenopausal

women with advanced bone loss.

In order to evaluate the effect of an anti-osteoporotic
treatment, it is recommended to measure BMD at base-
line and again after 1 to 2 years?® It is known that some
women (10-50%) continue to lose bone while receiving
antiresorptive therapy and might benefit from a differ-
ent or additional antiresorptive therapy.? Therefore the
early estimation of the effect of therapy is of considerable
importance. While different methods for the measure-
ment of BMD are used for the diagnosis of osteoporosis,
the biochemical markers of bone metabolism are useful
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in the early monitoring of the efficacy of antiresorptive

therapy, and the evolution of bone metabolism.

The aim of this study was to estimate the early ef-
fects of tibolone on bone metabolism in late postmeno-
pausal women with low BMD using markers of bone
remodeling.

MATERIAL AND METHOD

A six-month prospective, case-control, non-randomized, open

study of postmenopausal outpatients was performed.

Subject selection

The subjects in the study were recruited from among the
postmenopausal women attending the Clinic of Endocrinology,
Medical University Sofia. The inclusion criteria were as follows:
clinically healthy Caucasian women, age <65 years; BMD (lum-
bar spine) T-score (1 SD without gynecological and or mam-
mologic contraindications. Exclusion criteria were: history of
sex-hormone dependent malignancies, use of HRT or other
steroid medication during the 6 months before the start of the
study hypertension, presence of history of cardiovascular, cer-
ebrovascular or thrombotic disorders.

After signing written informed consent 31 women were in-
cluded in the study In the tibolone group 20 women started
the treatment, of whom 16 completed the study until the 6th
month.The discontinuations occurred within the first two months
after the beginning of treatment.The reasons for dropout were:
two women due to vaginal bleeding; one due to headache and
one for personal reasons unrelated to the study The control
group consisted of 11 women, matched for age, years of amen-
orrhea, body mass index (BMI) and BMD. Only the subjects
who completed the study were included in the analysis.

Study protocol

The treated women received tibolone 2.5 mg/day (Livial,
Organon, OSS, The Netherlands), plus 600 mg calcium and
200 U vitamine D daily for six months. The subjects in the
control group received only 600 mg calcium and 200 U vita-
mine D for the same period of time. Before and after the
discontinuation of the treatment the following biochemical pa-
rameters were measured: 24 hours urine calcium excretion
(UCE); serum calcium (Ca) and phosphorus (P);total serum
alkaline phosphatase (sAP); deoxypyridinoline (DPD). At these
time points the liver enzymes (AST, ALT and yGT) were meas-
ured in order to eliminate any liver AP interference during the
treatment.

BMD measurement

Quantitative computed tomography (QCT) (Osteo-CT, So-

matom Plus 4, Siemens) was used for estimation of the trabec-

459

ular bone density of the lumbar vertebral bodies (L1-L3) at
baseline. Mid-vertebral slices were using an automated proce-
dure. For measurement within the vertebrae a computerized
selection of the trabecular area was used. Trabecular bone den-
sity was expressed as mg calcium hydroxyapatite (Ca-HA) per
mL, using a standard reference device.

Assays

DPD was measured by a highly specific competitive immu-
noassay using direct chemiluminescent technology - ACS: 180,
Automated Chemiluminescence System, Bayer HealthCare. UCE,
serum Ca and P, total sAP, and liver enzymes (AST ALT and
vGT) were assayed using commercial reagents of Bayer Diag-
nostics and measured with Hitachi 917, Japan.

Statistical methods

The data were analyzed using SPSS 12.01 software (SPSS,
Chicago, IL, USA).The one-sample Kolmogorov-Smirnov test
was used to estimate the distribution of samples. The mean
values of each variable were compared using analysis of vari-
ance. The independent t-test was used for comparing means
between the control and patient groups, and the paired t-test
was used for comparing the data within each group. All results
are expressed as mean=+SD Statistical significance was fixed at
P<0.05.

The baseline data of the patients of the tibolone and the

control groups are given in table 1.

RESULTS

There was no significant difference between the tibo-
lone and control groups with respect to the age, post-
menopausal status, smoking, BMI, BMD, and baseline
biochemical parameters (tables 1 and 2). DPD and UCE
in the tibolone group decreased significantly after 6
months compared with the baseline values, by 36.5%
and 24.5%, respectively and with the control group,
while in the controls no change was observed. Serum
AP decreased significantly in the tibolone group by 19.4%,
but not in the controls. Serum Ca levels did not change
during the study period in either group, and serum P
decreased significantly in the tibolone group at the sixth
month.In the tibolone group the liver enzymes did not
change during the follow up period and no differences
were observed from the control group.

DISCUSSION

The aim of the study was to examine the effect of

tibolone on markers of bone metabolism and to esti-
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Table 1. Baseline data of the patients in the tibolone and the control
group.

Parameter Tibolone Control

(n=16) (n=11) P
Age (years) 56.4+4.6 54.8+4.0 ns
Age of menopause (years) 46.9+4.0 474453 ns
Duration of amenorrhea (years) 95+5.2 7.5+5.3 ns
BMI (kg/m?) 243+3.2 24.1+25 ns
BMD (mg/mL Ca-HA) 89.8+20.5 10274275  ns
T-score (SD) -2.5+0.8 -2.1+£1.0 ns
Number of smokers (%) 4 (25) 3(27) ns

Note: Values are means+SD except as noted, BMI: Body mass index,
BMD: Bone mineral density, ns: Statistical non significant

mate whether it exerts an early antiresorptive effect in
late postmenopausal women with low BMD Formerly
tibolone was predominantly used to treat women with
climacteric complaints, for whom bleeding was unac-
ceptable, or who had experienced side-effects during
conventional HRT.” However, the estrogenic properties
of tibolone imply estrogen-like effects not only on cli-
macteric symptoms and the vagina, but also on bone.
Unlike HRT, the effects of tibolone on BMD and bone
biochemistry parameters have not been so well elucidat-
ed and conclusive fracture data on tibolone are still lack-
ing. Although estrogen and tibolone both act on bone
through the estrogen receptors (ER), they differ consid-
erably in their mechanism of action and their side effects
on tissues other than bone? The positive effects of tibolo-
ne on bone were first demonstrated by Lindsay et al.?

Animal studies have demonstrated that bone strength
achieved after tibolone treatment is similar to, or better
than that observed with estrogens, depending on the

Z. KAMENOV et al

species used.’? After treatment for 16 weeks, tibolone
decreased the serum levels of deoxypyridinoline and
pvridinoline in mature ovariectomized rats compared with
an ovariectomized control group.??

The highest rate of bone loss is observed during the
early postmenopause, although the activation of bone
metabolism is initiated during the premenopausal peri-
od.’2 Clinical trials with tibolone refer predominantly to
the bone-preserving effects of tibolone in the early post-
menopausal period of women with normal BMD#?? Short-
term (3 months) administration of tibolone produced a
decrease of DPD by 22.9%.74 During the same period
the authors found a slight decrease in AP of 4.5% and
UCE of 13.6%, that were no significant. The significant
decrease in DPD by 36.5%, sAP by 19.4% and UCE by
24.5% in this study after 6 months of treatment points
to a more marked efficacy The explanation should be
sought in two aspects:in the pretreatment BMD state of
the study patients and the longer period of testing.It is
expected that the effect of an antiresorptive agent on
the osteopenia/osteoporosis state would be more pro-

nounced than in women with nommal BMD

Two randomized, doube-blind placebo-controlled, dose-
finding studies of 2 years’ duration showed that tibolone
was effective for osteoporosis prevention in early meno-
pausal women with normal BMD# These studies also
showed a dose-dependent increase of BMD in the lum-
bar spine and the total hip, and made it possible to
individualize the antiresorptive therapy for postmeno-
pausal women according to the clinical response after
an appropriate treatment period. The results of long-
term studies (8 and 10 years) on the effects of tibolone
on bone in early menopause were reported by Reymer
et al.’>1 The authors found a significant decrease in

Table 2. Values of biochemical parameters of the tibolone (n=16) and control (n=11) groups at baseline and after 6 months of follow-up.

Parameters Tibolone Tibolone Controls Controls
basal values 6th month basal values 6th month
AST (U/L) 23.0+4.3 24.1+4.0 24.3+53 25.1+57
ALT (U/L) 20.0+4.9 21.7£125 23.0+89 225+84
yGT (U/L) 22.3+84 24.4£10.9 21.0+55 19.9+54
sAP (U/L) 84.4+238 68.0+28.9** 9154418 94.0+35.7
DPD (nmol/mmol creatinine) 9.615.1 6.1+£3.1** 9.0+44 9.1£3.7#
Serum calcium (mmol/L) 2.33£0.13 2.31£0.11 2.29+0.15 2.26£0.11
UCE (mmol/24 hours) 4.37+2.01 3.30+1.73* 447+153 4.65+157*
Serum phosphorus (mmol/L) 1.08+0.13 0.95+0.15** 1.10+£0.13 1.08+0.17*

* P<0.05 for the 6th month vs baseline in the tibolone group, ** P<0.01 for the 6th month vs baseline in the tibolone group, # P<0.05 for the control group compared
with the tibolone group at the 6th month, sAP: Serum alkaline phosphatase, DPD: Deoxypyridinoline, UCE: 24 hours urine calcium excretion
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sAP while the bone formation marker osteocalcin stayed
approximately the same.

In 1996 Brajanson et al reported the results of a
study on the effects of tibolone on bone in late post-
menopausal women with normal BMD, measured in the
lumbar spine, and the forearm.The study showed a
similar bone-preserving effect of the two doses adminis-
tered (1.25 and 2.5 mg) in both skeletal areas. The
results of most studies generally support a bone pre-
serving effect of 2.5 mg tibolone daily although the
only study describing late menopause did not reveal
significant effects of tibolone on bone-related biochemis-
try!” The authors reported an S-shaped upward pattern
of increase of the spinal bone mass, and assumed that
the drug acts initially as a depressor of bone resorption
and subsequently as an activator of bone formation.?”
The data from the present study support such an as-
sumption. Although the decrease of both biochemical
markers was significant in comparison with baseline data,
the results favor an earlier and more robust depression
of bone resorption.

A major problem with menopausal women is their
tendency to discontinue or change therapy because of
side effects. Previous studies of various doses of tibolone
indicated that a dose of 5 mg tibolone increased the
frequency of vaginal bleeding considerably?’ and that
1.25 mg tibolone was insufficient to control climacteric
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symptoms.” In the present study a dose of 2.5 mg/day
tibolone was well tolerated, and none of the women who
completed the study complained of bloating or rapid
weight gain, or had a thrombotic incident. This study
supports the theory of a beneficial effect of tibolone on
bone by reduction the bone resorption rate after 6 months
of treatment.This favorable effect, combined with its
neutral effect on the breast and endometrium, suggests
that tibolone may constitute a potential alternative to
hormone therapy for the treatment of low BMD and of
menopausal symptoms as stated in the recently pub-

lished Intemational Consensus.’®

In conclusion, tibolone was found to be effective in
suppressing bone remodeling markers in women in late
menopause with low BMD. The effect on bone resorp-
tion markers appears to be expressed more significantly
and earlier than that on markers of bone formation.
Tibolone was well tolerated and can be used as an effec-
tive alternative to HRT in elderly women with low BMD,
for whom HRT is undesirable.
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2 KOINMOX g pedéing nrtav n afloddéynon tng enibpaocng g TIHnoAdvng otov ooTIKG HeTaBoAIopd YLuvaIK®V
rnov Bpiokovtal o epunvonavon yia HEYAAo Xpoviko Sidotnua Kal napovcidzovv PEIOUEVN OOTIKA MUKVOTNTA
(bone mineral density BMD), 6niwg avt ektpdral and tovg Seikteg ootikng avakarackevng. YAIKO-ME©OAOX
2e 16 yvvaikeg nhikiag 56,4+4,6 e16dv, 81dpKelag petepunvonavolakng nepidédov 9,5+5,2 etodv kar BMD 1
SD vnoAoyiopévng pe Tn XpAon MOCOTIKAG LITOAOYICTIKAG Topoypagiag, xopnynbnke Bepaneia pe 2,5 mg
TipnoAévng, os cvvdvaoud pe 600 mg acBeotiov ka1 200 U Bitapivng D, npepnoing yia 6 pnveg. H opdda
eAéyxov arnoteneito and 11 yuvvaikeg tng i81ag nAikiag Kai tng i81a¢ petepunvonavciakig nepiddov, o1 oroisg
énaBav pévo 600 mg acBeotiov ka1 200 U Bitapivng D nuepnoing. O1 Ssikteg ootiko petaBoniopov
npoodlopiotnkav npiv Kail petd and tm Bepaneia tov 6 pnvodv. AFMTIOTEAEZMATA Z1tnv opd&a nov xopnynbnke
TipnoAdvn nmapatnpnbnke onpaviikn peioon tng aAkKanIkNg ewo@atdong tov opo?v (P<0,01), tng
S1o0€unupi&ivodivng (P<0,01), tov powo@dpov tov opot (P<0,01) kal tov acBeotiov tov oVpwv (P<0,05).
Avtiotoixeg S1apopég Sev napatnpnbnkav otnv opdda eAéyxov. Xe kapia and 11g opddeg sv naparnpnbnkav
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S1apopég ota enineda tov nnatkdv evzouov. LYMITEPAXMATA INapatnpnBnke 611 n tipnoAdvn nporaiei

Hel®on TV SEIKIOV 0CTIKNG AVAKATACKELVNG O YLVAIKeS Mov Bpiokovtal og epunvonavon yia HEYAAO XpOviKO

S1dotnpa kai napovoidzovv peiopévn BMD. H §pdon tng otovg Seikteg ooTiKAG anoppdenong @aivetal 611

ek&nN@dveTal vopitepa Kal eival mo ekoeonpacpévn, e cOYKPIoN P eKelvn eni TV SEIKTOV 00TIKOD GXNUATIOHOV.

H nipnondévn Atav kand avektn kai @aivetral 611 propei va xpnoiporoinfei evaANaktikd o¢g Oeparieia oppovikng

LIIOKATATAoNG, O£ Yuvaikeg peyanviepng nAikiag pe xapnin BMD kar avddoyeg avdykeg.

A£8€e1g evpenpiov: ANkaNikn ewogpatdon opoV, AoBeotiovpia, Eppnvénavon, TipnoAdvn
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