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Effect of short-term tibolone treatment on risk markers
for cardiovascular disease in healthy postmenopausal women:
a randomized controlled study
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Summary

Objective: The aim of this prospective randomized controlled cross sectional study was to evaluate the effect of a six month tibolone
treatment in healthy postmenopausal women on biochemical CVD markers by calculating the changes of the blood serum levels of
total cholesterol (TC), low-density lipoprotein (LDL), high-density lipoprotein (HDL), triglycerides (Tg), high-sensitivity C-reactive
protein (hsCRP), homocysteine (Hcy), and endothelin-1 (ET-1) at the beginning of the treatment and after six months. Materials and
Methods: Fifty-two healthy postmenopausal women were enrolled in a prospective, randomized, case-controlled outpatient trial. Group
1 (n =26) received 2,5 mg/d tibolone for six months, while Group 2 (n = 26) received no treatment. Serum levels of TC, LDL, HDL,
Tg, hsCRP, Hcy, and ET-1 were evaluated at baseline and after six months. Results: The two groups did not statistically differ at base-
line characteristics. In Group 1 tibolone treatment decreased significantly TC (p = 0.01), HDL (p < 0.001), and Tg (p < 0.001) serum
levels while a significant increase of hsCRP (p < 0.001) was observed. Finally no changes were noticed on LDL, Hey, and ET-1 serum
levels. Regarding Group 2, no changes were observed. Conclusion: Short-term tibolone treatment in healthy postmenopausal women
exerts a mixed action, acting beneficially in some markers (TC, LDL, Tg, Hey, and ET-1) where as detrimentally in others (HDL,

hsCRP).
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Introduction

Menopause is mainly connected to the gradual and mas-
sive reduction of the estrogen levels in women. This hor-
monal condition has different effect on various target
organs such as the uterus, vaginal mucosa, skin, and en-
dothelium. The protective role of estrogens on the en-
dothelium has been proven by multiple studies and so
menopause can induce endothelial dysfunction and lead to
metabolic syndrome and cardiovascular disease (CVD), the
first cause of death in women during the postmenopausal
period [1, 2]. Several biochemical substances in the blood
serum have been studied and used at present as valuable
risk markers for CVD such as total cholesterol (TC), low-
density lipoprotein (LDL), high-density lipoprotein (HDL),
triglycerides (Tg), high-sensitivity C-reactive protein
(hsCRP), homocysteine (Hey), endothelin-1 (ET-1), and
many others both in men and women, mainly addressed to
the endothelial function.

Hormone replacement therapy (HRT) in postmenopausal
women had been welcomed with enthusiasm at the begin-
ning, both by patients and clinicians due to the relief of the
postmenopausal symptoms and the proven positive effect
on the evolving osteoporosis during menopause and the
positive effect on the prevention of CVD [3]. On the con-
trary the results of randomized-controlled studies showed
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that HRT has adverse effects on the cardiovascular system
[4]. Further studies in the past decade has given more clar-
ity in the safe length of HRT regimes and made patients
less reluctant to the use of it [5].

Tibolone is a synthetic steroid with tissue-specific es-
trogenic, androgenic, and progestogenic properties. It
mainly acts as an agonist at all Type I steroid hormone
receptors [6]. It was primarily used against osteoporosis
but nowadays is also used as an alternative to HRT for
relief of menopausal symptoms. Though, acting as an es-
trogen, data suggest that tibolone may have cardio-pro-
tective role by acting positively on biochemical risk
factors for CVD, when used in postmenopausal women
[7]. The results among relevant studies on the topic are
still conflicting.

Materials and Methods

Fifty-two Caucasian healthy postmenopausal women were en-
rolled in a prospective, randomized, case-controlled outpatient trial.
All women presented at the Menopause Outpatient Clinic of the
present university teaching hospital after referral for post-
menopausal symptoms. After consultation the patients were ran-
domized in two groups. Group 1 (n=26) received 2.5 mg/d tibolone
for six months, while Group 2 (n = 26) received no treatment.

Randomization was carried out by using sealed envelopes con-
taining computer-generated randomization numbers. Informed con-
sent was obtained from all women and the study was approved by
the regional ethical committee.
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Inclusion criteria in the study were: the time interval since the
last menstrual bleeding (MSM) more than 12 months; for surgi-
cal menopause time interval > four months, and the body mass
index (BMI) < 30 kg/m?. In all patients follicular stimulating
hormone (FSH) was > 40 IU/l. Moreover all patients were:
healthy without taking any medication. Exclusion criteria were:
medical history of thrombophilia, arterial hypertension, CVD,
hepatic or kidney disease, thyroid disease, diabetes mellitus, use
of HRT more than six months prior to the study, and any type of
neoplasia. All women were requested to avoid any diet and
lifestyle modifications or commence any long-term medication
during the trial.

During the first visit in the clinic, medical history was taken
and also clinical examination, transvaginal ultrasound (TVUS) of
the internal genital organs, and smear test collection were per-
formed. Further bone densitometry (DEXA) of the hip was or-
dered and performed by the radiology department of this hospital.
At the same day blood sampling was performed after 12 hours of
fasting for the evaluation of serum levels of TC, LDL, HDL, Tg,
hsCRP, Hey, and ET-1. Six months later, another blood sampling
was performed under the same conditions for the evaluation of
the same markers.

Assays

ET-1 serum levels were measured using ET-1 ELISA kits . The
sensitivity of the kit is 0.064 pg/ml. ET-1 concentrations were
found to be in the range 0.401-2.83 pg/ml. HsCRP serum levels
were measured using Cardiphase hsCRP ELISA kits. Expected val-
ues for healthy individuals are typically < 3 mg/l. The sensitivity
of the method is 0.175 mg/l. Serum Hcy levels were measured by
fluorescence polarization immunoassay. Within-assay and be-
tween-assay CV were 1.4 —2.2% and 2.9 — 4.8%, respectively. TC
serum levels were measured by enzymatic method. Expected val-
ues for normal individuals were < 200 mg/dl. Within-assay and be-
tween-assay CV were 0.8% and 1.7%, respectively. LDL serum
levels were measured by enzymatic method. Expected values for
normal individuals were < 100 mg/dl. Within-assay and between-
assay CV were 0.71-0.81% and 1.16-1.2%, respectively. HDL
serum levels were measured by enzymatic method. Expected val-
ues for normal individuals were > 55 mg/dl. Within-assay and be-
tween-assay CV were 0.58-0.9% and 1.3-1.85%, respectively. Tg
serum levels were measured by enzymatic method. Expected val-
ues for normal individuals were < 130 mg/dl. Within-assay and be-
tween-assay CV were 1.5% and 1.8%, respectively.

Statistics

Statistical analysis was conducted with the use of SPSS 17.0
and STATISTICA 8.0. The Kolmogorov-Smirnov test was used
to check normality assumptions. All data are expressed as mean
+ standard error of mean (SEM). Differences regarding measure-
ments among groups were evaluated with t-test or Mann-Whit-
ney U-test, where appropriate. A repeated measures ANOVA was
used for the assessment of group differences over time. Fisher’s
post-hoc test was employed. All tests were performed at level a =
0.05. All values are expressed as mean = SEM and statistical sig-
nificance was set for confidence interval (CI) 95% (p < 0.05). In
cases of p > 0.05, it was characterized as non-significant (NS).

Results

There was no statistical significant differences at the
basic characteristics between the two groups (Group 1 vs
Group 2) regarding the age (50.46 £ 0.52 vs 51.84 £ 0.54),

Table 1. — Baseline characteristics of the two groups. Data
are given as mean + SEM.
Group 1 Group 2 P
n=26 n=26
Age (years) 50.46 + 0.52 51.84 £ 0.54 NS
BMI (kg/m?) 25.44 +0.26 24.84 +0.32 NS
MSM (months)  16.8 £ 1.59 18.61 = 1.75 NS

Table 2. — Serum levels of TC, LDL, HDL, Tg, CRP, Hcy, and
ET-1 in groups 1 and 2 at baseline, and at six months.

Group 1 Group 2
n=26 n=26
TC (mg/dl)
Baseline 204.38 +4.33 210.57 £ 6.2
Six months 194.8 £ 4.58 206.34 + 545
p 0.01 NS
LDL (mg/dl)
Baseline 130.8 + 4.33 134.46 + 6.75
Six months 128.07 + 5.06 132.61 £5.8
P NS NS
HDL (mg/dl)
Baseline 52.65 +2.39 51.42 £2.38
Six months 49.07 +£2.03 50.53 +2.3
P < 0.001 NS
Tg (mg/dl)
Baseline 106.08 + 6.61 115.15 £ 5.06
Six months 84.26 + 5.06 113.04 £5.72
p < 0.001 NS
hsCRP (mg/l)
Baseline 1.22 £0.15 1.23 £0.13
Six months 2.01 £0.16 1.08 £0.13
p < 0.001 NS
Hcey (mmol/1)
Baseline 10.26 £ 0.52 9.98 +0.41
Six months 10.15 +£ 0.48 10.16 + 0.4
P NS NS
ET-1 (pg/ml)
Baseline 1.29 +£0.11 1.03 £0.07
Six months 1.20 £ 0.11 0.98 £0.08
p NS NS

Data are given as mean + SEM. p < 0.05 = statistically significant.

BMI (25.44 £ 0.26 vs 24.84 +0.32), and MSM (16.8 + 1.59
vs 18.81 £ 1.75) (Table 1).

At baseline, no statistical significant difference was
found between the two groups (Group 1 vs Group 2) re-
garding TC (204.38 + 4.33 vs 210.57 + 6.2 mg/dl), LDL
(130.80 +4.33 vs 134.46 + 6.75 mg/dl), HDL (52.65 £ 2.39
vs 51.42 +2.38 mg/dl), Tg (106.8 = 6.61 vs 115.15 £5.06
mg/dl), hsCRP (1.22 + 0.15 vs 1.23 £ 0.13 mg/l), Hey
(10.26 £0.52 vs 9.98 £ 0.41 mmol/l), and ET-1 (1.29+0.11
vs 1.03 £ 0.07 pg/ml).

Within groups after six months treatment with tibolone,
significant statistical decrease was found in TC (194.8 +
4.33 mg/dl, p = 0.01), HDL (49.07 + 2.03 mg/dl, p <
0.001), Tg (84.26 = 5.06 mg/dl, p < 0.001), and significant
increase in hsCRP (2.01 = 0.16 mg/dl, p < 0.001) serum
levels, while no change was noted in LDL (128.07 + 5.06
mg/dl), Hey (10.15 + 0.48 mmol/l), and ET-1 (1.20 + 0.11
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pg/ml) levels. In the group of women who did not receive
tibolone serum levels of TC (206.34 + 5.45 mg/dl), LDL
(132.61 +£ 5.8 mg/dl), HDL (50.53 £ 2.3 mg/dl), Tg (113.04
+ 5.72 mg/dl), hsCRP (1.08 + 0.13 mg/dl), Hey (10.16 £
0.4 mmol/l), and ET-1 (0.98 + 0.08 pg/ml) remained un-
changed (Table 2).

Regarding the menopausal symptoms, all patients re-
ported improvement during the six month use of tibolone
without mentioning any side-effects.

Discussion

The systematic study of the endothelial function through
biochemistry has established several markers in the serum
of the blood that can diagnose dysfunction and possible ten-
dency for evolving CVD in these patients. There are many
studies including women as patients that examine the short-
term effect of different regimes such as oral contraceptives,
HRT, tibolone, and others on these markers. In these stud-
ies, though that use the same medication, there is an obvi-
ous difference in the number of patients participating, the
number of markers included, and the length of the study.

In the present study the authors examined the effect of ti-
bolone for a six months period on the most important CVD
markers in postmenopausal women. While patients were
asked not to change any dietary habits, the results show that
tibolone significantly decreased TC, Tg, and HDL serum
levels, which is a finding in the majority of the related stud-
ies [8-12]. Very few studies did not show any effect on
these markers [11, 13], but definitely did not prove that ti-
bolone can cause an increase in a similar period of time.

HsCRP is an acute-phase protein and also a valuable
marker of inflammation, but in low levels and without any
symptomatic pathology, can be a marker of low-grade
chronic inflammation, endothelial dysfunction, and an es-
tablished CVD marker. In most of the studies where ti-
bolone was used, there was a significant increase of hsCRP
serum levels [14-18] and very few studies showed that
serum levels remained unchanged during similar time in-
terval [19, 20]. From the present results, the authors agree
that tibolone may increase hsCRP serum levels in post-
menopausal women during a six-month period course, but
not above the physiological range.

The non-significant impact of tibolone on LDL, Hcy, and
ET-1 is at least favorable for the endothelial function of
postmenopausal women and these results come into agree-
ment with the existing literature regarding LDL [8, 12, 21]
and Hey [15, 22, 23]. Concerning ET-1, tibolone is known
to lower the ET-1 levels from the limited existing literature
[24, 25].

Limitations of the study can be considered the short-term
interval of tibolone use (six months) and also the inclusion
of both women with surgical and natural menopause, with
different time-interval since the last menstrual period, tak-
ing though into consideration that it is still unclear if the
CVD risk factors are age or estrogen-related [26]. The au-
thors believe that similar studies only with patients shortly
after surgical menopause will give stronger evidence on the
subject.

Conclusion

The results of the present study suggest that the use of ti-
bolone in postmenopausal women for six months may have
a favorable effect on the endothelial function or at least not
negatively affect other CVD markers, excluding HDL and
hsCRP. After the safe length of tibolone is established, it
would be valuable that more studies with further follow-
up of these specific patients be announced in the future, with
further biochemical and clinical follow-up and definitely, as
in all clinical trials, a proper meta-analysis with adequate
number of studies that will further clarify the effect of ti-
bolone on CVD markers in postmenopausal women.
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