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Graphical abstract

Forest plot displaying weighted mean difference and 95% confidence intervals for the impact of tibolone
on plasma fibrinogen (left panel) and ATP Il (right panel) concentrations. Lower plot shows leave-one-

out sensitivity analysis.
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ABSTRACT:

Tibolone is a synthetic steroid with estrogenic, androgenic and progestogenic activity, but the
evidence regarding its effects on fibrinogen and anti-thrombin 111 (ATII) has not been
conclusive. We assessed the impact of tibolone on fibrinogen and ATIII through a systematic
review and meta-analysis of available randomized controlled trials (RCTs). The search included
PUBMED, Web of Science, Scopus, and Google Scholar (up to January 31%, 2016) to identify
controlled clinical studies investigating the effects of oral tibolone treatment on fibrinogen and
ATIII. Overall, the impact of tibolone on plasma fibrinogen concentrations was reported in 10

trials comprising 11 treatment arms. Meta-analysis did not suggest a significant reduction of
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fibrinogen levels following treatment with tibolone (WMD: -5.38%, 95% CI: -11.92, +1.16, p =
0.107). This result was robust in the sensitivity analysis and not influenced after omitting each of
the included studies from meta-analysis. When the studies were categorized according to the
duration of treatment, there was no effect in the subsets of trials lasting either < 12 months
(WMD: -7.64%, 95% CI: -16.58, +1.29, p = 0.094) or > 12 months (WMD: -0.62%, 95% CI: -
8.40, +7.17, p = 0.876). With regard to ATIII, there was no change following treatment with
tibolone (WMD: +0.74%, 95% CI: -1.44, +2.93, p = 0.505) and this effect was robust in
sensitivity analysis. There was no differential effect of tibolone on plasma ATIII concentrations
in trials with either < 12 months (WMD: +2.26%, 95% CI: -3.14, +7.66, p = 0.411) or > 12
months (WMD: +0.06%, 95% CI. -1.16, +1.28, p = 0.926) duration. Consistent with the results
of subgroup analysis, meta-regression did not suggest any significant association between the
changes in plasma concentrations of fibrinogen (slope: +0.40; 95% CI: -0.39, +1.19; p = 0.317)
and ATHI (slope: -0.17; 95% CI. -0.54, +0.20; p = 0.374) with duration of treatment. In
conclusion, meta-analysis did not suggest a significant reduction of fibrinogen and ATIII levels

following treatment with tibolone.

Key words: anti-thrombin I, fibrinogen, postmenopausal women, tibolone.

No of words: 323

INTRODUCTION

Several studies found association between elevated plasma fibrinogen levels and
cardiovascular disease (CVD) (1-3). Fibrinogen is one of the most important nontraditional CV
risk factors (3-8). Associations of fibrinogen levels and coronary artery disease (CAD) or stroke
were not dependent on sex, smoking, blood pressure or blood lipid levels (2). However,
measurement of plasma fibrinogen to improve the prediction of CV risk is not recommended (7).
Anti-thrombin 11l (ATIII) represents a major physiological inhibitor of thrombin activity in
circulating blood (9). Low ATIII activity levels have been linked to elevated CV risk (10-12),

and its deficiency, a genetically determined severe thrombophilic state, is associated with



markedly increased risk of venous thromboembolism (13,14), however this abnormality may
also predispose to arterial thromboembolic events, including stroke, at young age (15).

The incidence of CVD increases in women after menopause being a leading cause of
mortality in postmenopausal women (16, 17). Menopause is associated with sex hormone
deficiency and pro-atherogenic lipid profile changes including increase in total cholesterol and
low density lipoprotein cholesterol (LDL-C) (18). Although observational studies had suggested
some benefits with hormone replacement therapy (HRT) (19-21), randomized controlled trials
(RCTs) failed to confirm it in terms of CV and thromboembolic risks (22, 23).

Tibolone (Livial©, Tibofem®©) is a synthetic steroid exhibiting estrogenic, progestogenic
and androgenic activity. Its two major active metabolites - 3a- and 3p-hydroxytibolone - act as
potent, fully activating agonists of the estrogen receptor, and its metabolite A*-tibolone act
as agonist of the progesterone and androgen receptors (3a- and 3p hydroxytibolone conversely,
act as antagonists of the same receptors). Moreover, tibolone acts as an antagonist of
the glucocorticoid and mineralocorticoid receptors (24-27). Tibolone represents an attractive
treatment option in postmenopausal women (24, 25) that effectively can reduce menopausal
symptoms (24, 26, 27). At present tibolone is recommended as an alternative to menopausal
hormone therapy in women with climacteric symptoms and no history of breast cancer and no
other contraindications (28) especially in women with mood disorders and sexual dysfunction
(29) and those with a history of endometriosis (30). A systematic review by Formoso et al. did
not yield conclusive results regarding effect of tibolone on CV events (26). In the analyses of
surrogate endpoints tibolone was reported to have various CV effects, including favourable
effect on acute myocardial infarction and thromboembolism (24, 31, 32). Available data on
tibolone-induced alterations to coagulation parameters were inconsistent (27, 31, 33). Previous
studies reported reductions of fibrinogen level (8) or increase in ATIII level (27), while other
investigators suggested procoagulant effects through lower ATIII levels (8, 34) or no change (31,
35). Therefore the aim of the present study was to assess the impact of tibolone on fibrinogen
and ATIII levels.

METHODS
Search Strategy



This study was designed according to the guidelines of the 2009 preferred reporting items
for systematic reviews and meta-analysis (PRISMA) statement (36). SCOPUS
(http://www.scopus.com), Medline (http://www.ncbi.nlm.nih.gov/pubmed) AND Google Scholar
(http://www.scholar.google.com) databases were searched using the following search terms in
titles and abstracts (also in combination with MESH terms): (tibolone OR OrgOD14 OR “Org
OD14” OR livial OR livial®) AND (fibrinogen OR antithrombin OR antithrombin Il or
“antithrombin I1I” OR ATIII OR “AT III”’)). The wild-card term ‘“*’’ was used to increase the
sensitivity of the search strategy. No language restriction was used in the literature search. The
search was limited to studies in human. The literature was searched from inception to January
31%, 2016.

Study Selection

Original studies were included if they met the following inclusion criteria: (i) being a
controlled clinical trial with either parallel or cross-over design, (ii) investigating the impact of
tibolone on plasma concentrations of fibrinogen and/or ATIII, (iii) presentation of sufficient data
on fibrinogen and/or ATIII concentrations at baseline and at the end of follow-up in each group
or providing the net change values. Exclusion criteria were (i) lack of a an appropriate control
group in the study design, (ii)observational studies with case-control, cross-sectional or cohort
design, and (iii) lack of sufficient information on baseline or follow-up fibrinogen and/or ATIII

concentrations.

Data extraction

Eligible studies were reviewed and the following data were abstracted: 1) first author's
name; 2) year of publication; 3) study location; 4) study design; 5) number of participants in the
tibolone and control groups; 5) age and body mass index (BMI) of study participants; 6)
prevalence of diabetes mellitus; and 7) baseline and follow-up plasma concentrations of
fibrinogen and/or ATIII.
Quiality assessment

A systematic assessment of bias in the included studies was performed using the Cochrane
criteria (37). The items used for the assessment of each study were as follows: adequacy of

sequence generation, allocation concealment, blinding of subjects and personnel, blinding of
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outcome assessment, addressing of dropouts (incomplete outcome data), selective outcome
reporting, and other potential sources of bias. According to the recommendations of the
Cochrane Handbook, a judgment of “yes” indicated low risk of bias, while “no” indicated high

risk of bias. Labeling an item as “unclear” indicated an unclear or unknown risk of bias.

Quantitative Data Synthesis

Meta-analysis was conducted using Comprehensive Meta-Analysis (CMA) V2 software
(Biostat, NJ) (38). Net changes in measurements (change scores) were calculated as follows:
measure at end of follow-up — measure at baseline. For cross-over trials, net change in plasma
concentrations of fibrinogen and/or ATIII were calculated by subtracting the value after control
intervention from that reported after treatment. All values were collated in percentage changes
from baseline levels. Standard deviations (SDs) of the mean difference were calculated using the
following formula: SD = square root [(SDpre-treatment)? + (SDpost-treatment)® — (2R % SDpre-treatment X
SDpost-treatment)], @ssuming a correlation coefficient (R) = 0.5. If the outcome measures were
reported in median and inter-quartile range, mean and standard SD values were estimated using
the method described by Hozo et al. (39). Where standard error of the mean (SEM) was only
reported, standard deviation (SD) was estimated using the following formula: SD = SEM x sqrt
(n), where n is the number of subjects. When the results were presented in multiple time points,
only data relating to the longest duration of treatment were considered.

A random-effects model (using DerSimonian-Laird method) and the generic inverse
variance method were used to compensate for the heterogeneity of studies in terms of
demographic characteristics of populations being studied and also differences in study design.
Heterogeneity was quantitatively assessed using 12 index. Effect sizes were expressed as
weighted mean difference (WMD) and 95% confidence interval (Cl). In order to evaluate the
influence of each study on the overall effect size, sensitivity analysis was conducted using leave-

one-out method, i.e. removing one study each time and repeating the analysis.

Meta-regression
Random-effects meta-regression was performed using unrestricted maximum likelihood
method to evaluate the association between calculated WMD and duration of treatment as a

potential moderator.



Publication bias
Potential publication bias was explored using visual inspection of Begg’s funnel plot
asymmetry, and Begg’s rank correlation and Egger’s weighted regression tests. Duval & Tweedie

“trim and fill”’method was used to adjust the analysis for the effects of publication bias (40).

RESULTS

Multidatabase search provided 64 articles. Of those, 51 were excluded after initial screening
and the remaining 13 full text papers were reviewed. Finally, 12 were scrutinized as full texts
and were selected to be included in the analysis (32, 35, 41-50). One article was excluded
because of incomplete data (Figure 1).

In total, 459 participants were allocated to tibolone supplementation group and 382 to
control group in the selected studies. The number of participants in the analyzed studies ranged
from 19 to 90 in the tibolone group and from 11 to 88 in the control group. They were published
between 1987 and 2011, and were conducted in Turkey (3), Serbia (2), Greece, Italy, Korea, the
Netherlands, Spain, Switzerland and UK. A range of tibolone doses from 1.25 to 2.5 mg/day was
administered in the included trials. Duration of supplementation with tibolone ranged between 2
and 24 months. Tibolone was safe and well-tolerated in all included studies with no report of any
drug-related adverse events. Demographic and baseline parameters of the included studies are

shown in Table 1.

Risk of bias assessment
In the majority of studies an unclear or high risk of bias with respect to sequence generation,
allocation concealment and selective outcome reporting. Some studies were not randomized, nor

blinded. The systematic assessment of bias in the included studies is presented in Table 2.

Effect of tibolone on plasma fibrinogen concentrations

Overall, the impact of tibolone on plasma fibrinogen concentrations was reported in 10 trials
comprising 11 treatment arms. Meta-analysis did not suggest a significant reduction of
fibrinogen levels following treatment with tibolone (WMD: -5.38%, 95% CI: -11.92, +1.16, p=
0.107; 1>=91.08%). This result was robust in the sensitivity analysis and not influenced after



omitting each of the included studies from meta-analysis (Figure 2). When the studies were
categorized according to the duration of treatment, there was no effect in the subsets of trials
lasting either < 12 months (WMD: -7.64%, 95% CI: -16.58, +1.29, p= 0.094; 1>=94.33%) or > 12
months (WMD: -0.62%, 95% CI: -8.40, +7.17, p= 0.876; 1>=51.88%) (Figure 3).

There was no change in plasma ATIII following treatment with tibolone (WMD: +0.74%,
95% Cl: -1.44, +2.93, p= 0.505; 1>=78.92%) and this effect was robust in sensitivity analysis
(Figure 4). There was no differential effect of tibolone on plasma ATIII concentrations in trials
with either < 12 months (WMD: +2.26%, 95% CI: -3.14, +7.66, p= 0.411; 1°=88.20%) or > 12
months (WMD: +0.06%, 95% CI: -1.16, +1.28, p= 0.926; 1°=3.13%) duration (Figure 5).

Meta-regression

Random-effects meta-regression was performed to assess if the changes in fibrinogen and
ATIII are associated with duration of treatment. Consistent with the results of subgroup analysis,
meta-regression did not suggest any significant association between the changes in plasma
concentrations of fibrinogen (slope: +0.40; 95% CI: -0.39, +1.19; p = 0.317) and ATIII (slope: -
0.17; 95% CI: -0.54, +0.20; p = 0.374) with duration of treatment (Figure 6).

Publication bias

The funnel plot of the study standard error by effect size (WMD) was symmetric, suggesting
lack of publication bias in the analysis of tibolone’s effect on plasma ATIII concentrations. This
finding was confirmed by the results of Egger’s linear regression (intercept = 0.87, standard error
=0.93; 95% Cl =-1.24, 2.98, t = 0.94, df = 9, two-tailed p = 0.374) and Begg’s rank correlation
tests (Kendall’s Tau with continuity correction = 0.04, z = 0.16, two-tailed p-value = 0.876)
(Figure 7). With regard to fibrinogen, visual inspection of funnel plot suggested a slight
asymmetry that was imputed by two potentially missing studies on the left side of plot using
“trim and fill “method (imputed WMD: -7.88%; 95% CI = -14.53, -1.23). In spite of this
asymmetry, there was no sign of publication bias according to Egger’s linear regression
(intercept = -2.23, standard error = 1.22; 95% CI = -4.98, 0.53, t = 1.83, df = 9, two-tailed p =
0.101) and Begg’s rank correlation tests (Kendall’s Tau with continuity correction = -0.04, z =
0.16, two-tailed p-value = 0.876).



DISCUSSION

The present meta-analysis of the data from 12 controlled trials including 841 patients has not
revealed any significant alterations in the levels of two key coagulation proteins, i.e. fibrinogen
and ATIII following treatment with tibolone in postmenopausal women. Our meta-analysis
provided new information on the effects of tibolone on fibrinogen and ATIII, indicating that
these two variables did not contribute to cardiovascular and thrombotic risks in women receiving
tibolone. This observation might suggest that this form of therapy is neutral in terms of the
occurrence of thromboembolic events, which are increasingly observed after menopause
especially during combined hormone replacement therapy.

Tibolone was reported to have various CV effects (31). So far beneficial effect of tibolone
was shown with respect to vasodilation, due to its estrogenic activity (24), and blood pressure
(32). However it has also been shown to change lipid profile — due to its androgenic activity (24)
— reductions of HDL cholesterol level were observed (27, 33, 51), lower triglyceride levels were
also reported (27, 51). On the other hand tibolone was also shown to reduce lipoprotein(a) levels,
an independent risk factor for CVD in postmenopausal women (52).

In the Osteoporosis Prevention and Arterial effects of tiboLone (OPAL) trial tibolone effect
on progression of atherosclerosis evaluated with carotid intima media thickness was assessed
against continuous combined conjugated equine oestrogens plus medoxyprogesterone acetate
and it was found that both active treatments were associated with increased progression as
compared with placebo (53). Studies with clinical endpoint brought concern regarding tibolone
use in older postmenopausal women. LIFT trial, which evaluated tibolone against placebo in
older postmenopausal women was stopped early due to observed increased risk of stroke (6), but
this finding was not confirmed in randomized controlled trial including younger women (54).
Cochrane systematic review found higher risk of cerebrovascular events mainly due to results of
abovementioned LIFT study and have not found significant differences in the risk of coronary
heart disease, but since more cases were observed in tibolone than placebo group, it concluded
that there was a trend toward increase of risk with the drug (26).

There is evidence of beneficial effect of tibolone on bone loss and risk of fractures (26, 55),
incidence of vaginal bleeding in comparison with traditional hormone replacement therapy (26)
and risk of invasive breast cancer in women without breast cancer history (5, 6), but not in

women with breast cancer history (54). Therefore it is currently recommended by the Endocrine



Society as an alternative to menopausal hormone therapy in women with climacteric symptoms
and no history of breast cancer and no other contraindications (28).

Our meta-analysis has strengths and limitations. Strength of present meta-analysis include
extensive literature search including three databases without any language restrictions. The aim
of nine of the studies was to measure the effect of tibolone on several markers, including two
hemostasis markers assessed in present meta-analysis, so their aims were consistent with aims of
our analysis. The risk of bias was performed in all included studies in accordance with Cochrane
Risk of Bias Tool (37). The robustness of our results was checked using leave-one-out sensitivity
analyses and heterogeneity was explored using both subgroup analyses and meta-regression.

The present meta-analysis also has several limitations. All the included studies had surrogate
endpoints and assessed the effect of tibolone in comparison with placebo or no treatment; they
also included estrogen only or estrogen/progestogen therapy group. Included studies used
different assays for determination of fibrinogen and ATIII levels. None of the studies assessed
any long-term cardiovascular or thrombotic outcomes. Most of the studies were of unclear or
high risk of bias in more than one domain, especially with regard to randomization, which was
not done or not properly reported in most of the studies. Unclear or inadequate sequence
generation; allocation concealment is associated with overestimation of treatment effect (37, 56).
Lack of blinding may also have an effect on the estimation of treatment effect (56), however it is
believed to be less evident in case of objective outcomes (17, 57), such as laboratory measures,
which were used in all the studies included in the meta-analysis. Regarding the influence of
commercial funding bias (34) only four studies provided information about funding. So, overall
quality of evidence on the effect of tibolone on fibrinogen and ATIII is low. Another limitation
of our study is that we have not searched for unpublished studies, which may have introduced
publication bias (8), however analyses of publication bias suggested no presence of such bias for
ATIII level and slight asymmetry for fibrinogen level analyses.

Observed non-significant difference in fibrinogen and ATIII level changes after tibolone
treatment as compared with placebo suggest no increase or decrease in cardiovascular risk
attributed to those factors. In order to find out what is overall tibolone effect it would be
necessary to evaluate its effect on all cardiovascular risk factors and on cardiovascular events.

In conclusion present meta-analysis revealed no consistent increase or decrease of

fibrinogen or ATIII levels, however those results should be viewed cautiously because of high or
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unclear risk of bias in the included studies. Use of tibolone requires careful assessment of risks

and benefits of this therapy.
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Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper

in means error Variance limit limit Z-Value p-Value
Bjamason et al, 1997a 6.600 5138 26.399 16.670 3.470 1.285 0.199
Bjamason et al, 1997b -0.700 6.995 48925 -14.409 13.009 -0.100 0920
Sarac et al., 2009 1670 3.551 12.608 -5.289 8629 0470 0638
Jeremic et al., 2006 2720 0652 0425 1442 3998 4170 0.000
koh et al., 2003 2720 4.506 20.308 -6.112 11.552 0.604 0.546
Osmanagaoglu et al., 2005 8970 2227 4957 13.334 4606 -4.029 0.000 -
Cortes-Prieto, 1987 -18.950 4816 23193 -28.389 -9.511 -3.935 0.000 —_———
Hanggi et al., 1997 7910 4075 16.609 0.078 15.898 1.941 0.052
Lioyd et al., 2000 -32 870 4317 18636 -41.331 -24 409 -7614 0.000 ——
Perrone et al., 2009 -5.900 6.446 41552 -18.534 6.734 -0.915 0.360
Demirol et al., 2007 0.550 8751 76.582 16.602 17.702 0.063 0.950

-5.378 3.338 11.140 -11.920 1.164 -1611 0.107
-50.00 -25.00 0.00 26.00 50.00
Favours Tibolone Favours Control
Study name Statistics with study removed Difference in means (95% ClI) with study removed
Standard Lower Upper

Point error Variance limit limit Z-Value p-Value
Bjarnason et al, 1997a -5.260 3572 12762  -12.262 1742 -1472 0141
Bjarnason et al., 1997b -5.762 3.533 12486 -12688 1.163 -1.631 0.103
Sarac et al, 2009 6.153 3734 13.944 -13.472 1.166 1648 0.099
Jeremic et al., 2006 -6.361 3.882 15.072 -13.970 1248 -1.638 0.101
koh et al, 2003 -6212 3638 13.239 -13.343 0919 1.707 0.088
Osmanagaoglu et al, 2005 -4.960 3.786 14332 -12.380 2460 -1310 0.190
Cortes-Prieto, 1987 -4.018 3.360 11288 -10.603 2.567 -1.196 0.232
Hanggi et al , 1997 -6.790 3629 13172 -13.904 0323 -1.871 0.061
Lioyd et al., 2000 -2.408 2554 6.523 -7414 2598 -0.943 0.346
Perrone et al., 2009 -5.334 3.535 12.494 -12.262 1.594 1.509 0.131
Demirol et al , 2007 -5783 3.494 12209 -12632 1.065 -1.655 0.098

-5.378 3.338 11.140 11.920 1.164 1611 0.107

-30.00 -15.00 0.00 15.00 30.00

Favours Tibolone Favours Control
Figure 2.
Forest plot displaying weighted mean difference and 95% confidence intervals for the impact of
tibolone on plasma fibrinogen concentrations. Lower plot shows leave-one-out sensitivity

analysis.
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Figure 3. Forest

mean difference and 95% confidence intervals for the impact of

tibolone on plasma fibrinogen concentrations in trials lasting < 12 months (upper plot) and > 12

months (lower plot).
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Figure 4. Forest

plot displaying weighted mean difference and 95% confidence intervals for the impact of

tibolone on plasma ATIII concentrations. Lower plot shows leave-one-out sensitivity analysis.
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Figure 5. Forest plot

displaying weighted mean difference and 95% confidence intervals for the impact of tibolone on

plasma ATIII concentrations in trials lasting < 12 months (upper plot) and > 12 months (lower

plot).
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Figure 6. Meta-regression plots of the association between mean changes in plasma fibrinogen

(upper plot) and ATIHII (lower plot) concentrations with duration of treatment with tibolone. The

size of each circle is inversely proportional to the variance of change.
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Funnel Plot of Standard Error by Difference in means
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Figur
e 7. Funnel plot detailing publication bias in the studies reporting the impact of tibolone on
plasma fibrinogen (upper plot) and ATIII (lower plot) concentrations. Open diamond represents

observed effect size; closed diamond represents imputed effect size.
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Table 1. Demographic characteristics and biological parameters of the included studies

Study Bjar | Sarac | Jere | Kohet | Osma | Cort | Hanggi Lloyd | Perr | Demi | Kera | Tasic
naso | et al. | mic al. nagao | es- et et one rol et | maris | et al.
n et| (42) et al. | (35) glu et | Priet | al.(46) al.(32) | et al.(48 | et al. | (50)
al. (43) al.(44) | o et al.(4 |) (49)
(41) al.(4 7)
5)
Year 1997 | 2009 2006 | 2003 2005 1987 | 1997 2000 2009 | 2007 | 2007 | 2011
Locati Neth | Turke | Serbi | Korea | Turke | Spain | Switzerl | UK Italy | Turke | Greec | Serbia
on erlan |y a y and y e
ds
Desig Rand | Prospe | Prosp | Rando | Rando | Rand | Open, Rando | Prosp | Rando | Prosp | Rando
n omiz | ctive ectiv | mized, | mized | omiz | randomi | mized | ectiv | mized | ective | mized,
ed control | e double | non- ed, zed, double | e doubl | contr | placeb
doub | led contr | -blind, | blind doubl | controlle | -blind, | contr | e- olled 0
le- study olled | placeb | contro | e- d study placeb | olled | blind, | study | contro
blind study | o- lled blind, o- study | placeb lled
, control | study | place control 0- study
place led, bo- led contro
bo study contr study lled
contr olled, study
olled study
study
Durat 24 6 6 2 6 12 24 6 12 6 12 6
ion of mont | month | mont | month | month | week | months months | mont | month | mont | month
study hs S hs S S S hs S hs S
Inclus Healt | Postm | Wom | Postm | Wome | Post- | Post- Hypert | No Healt | Post- | Health
ion hy enopa | en enopa | n, meno | menopa | ensive | natur | hy meno |y
criteri wom | usal who usal aged pausa | usal patient | al meno | pausa | wome
a en normo | had wome | 44 to | | women, | sonor | mens | pausal | | n in
not tensive | the n with | 65 wom | confirme | off truati | wome | wome | early
bein | wome | conce | plasma | years, | en d by two | treatm | on n 45- | n postm
g n ntrati | 178 who aged | serum ent for at | 50 with enopa
treat | ameno | on of | estradi | were 47- follicle with least | years | endo | use
ed rrheic | 178 ol <50 | overw | 55 stimulati | antihy | 12 of age | metri | (had
with | for 12 | estra | pg/mL | eight yrs ng pertens | mont | who al been
any month | diol and and hormone | ive, hs, had thickn | postm
medi | s to 5| <50 reporte | obese values > | with 1 | FSH | under | ess<5 | enopa
catio | yrs pg/ml | d (BMI 30 IU/L, | or >60 gone mm, usal
n , and | cessati 25 or an | more pg/m | hyster | follicl | for
kno in on of | kg/m?) interval | years 1, ectom | e less
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wn meno | mense | and of of estra | y and | stimul | than 5
to pause | sforat | had amenorr | postme | diol bilater | ating | yrs)
affec for least 1 | been hoea of | nopaus | <20 al horm
t more | year postm at least | al on | pg/m | salpin | one>4
coag than enopa 12 clinical | I and | go- 20
ulati 1 usal months ground | the oopho | mlU/
on year for at (nonhyst | s prese | rec- m,
fibri least 1 erectomi nce tomy | serum
nolys year sed of as a | estrad
is women) meno | result | iol<I5
lipid pausa | of 50
or | benig | pg/ml
bone symp | n
meta toms | diseas
bolis es
m
and
with
more
than
10
years
of
spont
aneo
us
men
opau
se
Route oral oral oral oral oral oral oral oral oral oral oral oral
of
admin
istrati
on
Tibol 1.25 | NS 25 25 25 25 25 25 25 25 25 25
one mg/d mg/d | mg/ mg/da | mg/d | mg/day mg/da | mg/d | mg/da | mg/da | mg/da
dose ay or ay day y ay y ay y y y
25
mg/d
ay
Partic | Ca | 292 20 63 53 90 30 29 19 21 28 24 25
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ipants | se | 28°
Co | 13 20 31 26 88 30 29 11 19 27 68 20
ntr
ol
Age Ca | 66.4 | 5271 | 56.7+ | 59.0+1 | 50+£3.9 | NS 51.843.1 | 60.11+ | 534 | 46.0+ | 52.2+ | 52.5+4
(years | se | £7.0% | .6 34 .0* 1 1.28* +3.6 | 3.0 1.7 5
) 65.5
1750
Co | 68.4 | 50.6+£3 | 58.1+ | 60.0+1 | 51+5.4 | NS 51.843.4 | 62.73x | 52.7 47.0x | 514+ | 52.5+4
ntr | 6.1 | .6 3.2 .0* 3 1.79* +3.3 | 0.6 4.2 5
ol
BMI Ca | 245 | 2432+ | 25.1+ | 24.740 | 28+1.2 | NS 23.742.8 | 33.90+ | 25.2 | 24.4+ | 25.0+ | 24.4+3
(kg/m | se | +3.42 | 49 3.8 A* 5 5.99* | +26 | 0.7 2.2 5
2) 23.1
12,80
Co | 24.7 | 25.30x | 25.6= | 24.5+0 | 28+1.2 | NS 25.9+4.5 | 29.60x | 23.2 251+ | 254 | 2484
ntr | +3.2 | 25 3.6 6* 4 1.30* | £26 | 0.1 1.9 6
ol
Preva | Ca | NS* |0 NS 0 0 NS NS NS NSP |0 0 0
lence | se [NSP
of Co | NS 0 NS 0 0 NS NS NS NS 0 0 0
diabet | .
&s ol
mellit
us
(%)
Plasm | Ca | 281. | 375.4+ | 983.0 | 289.0+ | 339+4 | 260.0 | 244.0+44 | 337.0+ | 375.1 | 3428 | NS NS
a se | 0+45 | 49.6 +27.0 | 8.0* 6.08 +40.0 | 3.0 20.0* +70. | 3109
fibrin 0@ 0 12
ogen 276.
(mg/d 0+57
L) 0P
Co | 295. | 304.0+ | 993.0 | 292.0+ | 33245 | 280+ | 244.0+4 | 349.0+ | 360.5 | 391.9 | NS NS
ntr | 0+48 | 35.5 +34.0 | 10.0* | 2.34 60.0 | 8.0 43.0* | £78. | 0116
ol .0 0 .82
Plasm | Ca | 97.6 | NS 29.6x | 29.6+0 | 21+4.0 | 31.0+ | 100.9+1 | NS 114.4 | 23.67 | 25.26 | 96.0+£9
aanti- | se | +10¥ 0.5 5* 2 3.2 5.8% +15. | £2.67 | **x6 .8#
throm 96.9 5# 8.4
bin +12°
1 #
(mg/d | Co | 98.9 | NS 30.1+ | 30.1+0 | 23+6.1 | 31.7+ | 101.7+7. | NS 110.7 | 23.83 | 23.04 | 97.219
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L) ntr | +7.5% 0.7 T 3 3.6 8" +12. | £1.59 | **+5 | 6*
ol 4% 0.9

Values are expressed as mean + SD or median (25-75 percentiles). *Data are expressed as mean £ SEM, ** Due to
deviation from normal distribution, geometric means are presented #Antithrombin factor 111 activity (%)
Abbreviations: BMI: body mass index; NS: not stated; 2denotes 1.25 mg/day tibolone; °denotes 2.5 mg/day

tibolone
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Table 2. Risk of bias assessment in the studies considered for meta-analysis.

Study Ref | Sequence | Allocation | Blinding of | Blinding Incomplet | Selective | Other
generatio | concealmen | participant | of e outcome | outcome | potentia
n t S and | outcome data reportin | I threats
personnel | assessmen g to
t validity
Bjarnason et | (41 | U U L L L L u
al. )
Sarac et al. (42 | H H U U L L L
)
Jeremicetal. | (43 | H H U U L L L
)
Koh et al. (35 | U U U L L L L
)
Osmanagaogl | (44 | L U U U L L L
uetal. )
Cortes-Prieto | (45 | U U U U L L L
etal. )
Héanggi et al. (46 | H H L L L L L
)
Lloyd et al. (32 | U U L L L L H
)
Perroneetal. | (47 | U U U U H L L
)
Demiroletal. | (48 | U U L L L L L
)
Keramaris et | (49 | H H U U H L L
al. )
Tasic et al. (50 | U U U U L L L
)

L: low risk of bias; H: high risk of bias; U: unclear risk of bias
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