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Tibolone and the Promise  
of Ideal Hormone-Replacement Therapy

Ghada El-Hajj Fuleihan, M.D., M.P.H.

Since the mean life expectancy at menopause is 
32.7 years, women spend more than one third of 
their lives in the estrogen-deficient postmenopaus-
al state.1 Of the majority of menopausal women 
who have climacteric symptoms, 20% describe 
them as intolerable, and one third have such symp-
toms for up to 5 years.2 During her lifetime, one 
of every two women will have an osteoporotic 
fracture, one third will have coronary heart dis-
ease, one fifth will have a stroke or Alzheimer’s 
disease, and one eighth will have breast cancer.

Whereas hormone-replacement therapy was 
once accepted as the ideal strategy for optimizing 
postmenopausal health outcomes, randomized 
trials have challenged that view and have led to 
a marked decrease in the use of such therapy3 
and a heated search for alternatives. To date, al-
ternative therapies have included the selective 
estrogen-receptor modulators (SERMs) and selec-
tive tissue estrogenic activity regulators (STEARs).4 
Tibolone, a synthetic STEAR with differential ef-
fects in target organs due to tissue-specific me-
tabolism, enzyme regulation, and receptor activa-
tion,4 seems attractive. After ingestion, tibolone 
is converted to three metabolites. The 3α- and 
3β-hydroxy metabolites exert an estrogenic effect 
through activation of the estrogen receptor, with 
positive effects on climacteric symptoms, the 
skeleton, and the vagina, whereas the Δ4 isomer 
binds to progesterone and androgen receptors, 
thus inhibiting endometrial stimulation and en-
hancing libido. The Δ4 isomer also inhibits sul-
fatases and thus the formation of active estrogens 
in the breast.

The efficacy of tibolone in the treatment of 

climacteric symptoms and the prevention of bone 
loss has led to its formal approval in many coun-
tries but not in the United States. However, the 
effect of tibolone on major health outcomes has 
been unclear. In this issue of the Journal, Cum-
mings et al.5 report the results of the Long-Term 
Intervention on Fractures with Tibolone (LIFT) 
trial (ClinicalTrials.gov number, NCT00519857), 
a randomized, double-blind, placebo-controlled 
study that was designed to show the efficacy of 
tibolone in reducing vertebral fractures in women 
with osteoporosis. The LIFT trial was planned as 
a 3-year study with a 2-year extension, and 4538 
women (mean [±SD] age, 68±5 years) were ran-
domly assigned to receive either 1.25 mg of tibo-
lone or placebo once daily. All the women also 
received 600 to 1200 mg of calcium citrate and 
400 to 800 IU of vitamin D. Tibolone was asso-
ciated with a 45% decrease in the relative risk of 
morphometric vertebral fracture, the primary out-
come of the study. It was also associated with a 
reduced risk of nonvertebral fracture (26%), in-
vasive breast cancer (68%), and colon cancer (69%). 
It appeared to have no deleterious effect on cor-
onary heart disease or venous thromboembolism. 
However, the study was halted by the data and 
safety monitoring board at a median follow-up 
of 3 years because of a doubling of the risk of 
stroke, a risk that was most substantial within 
the first year and in women more than 70 years 
of age. Endometrial bleeding and endometrial bi-
opsies were three times as frequent in the tibo-
lone group as in the placebo group; four cases 
of endometrial cancer were reported in the tibo-
lone group but none in the placebo group. Other 
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adverse events in the tibolone group included a 
mean weight gain of 0.6 kg (as compared with 
that in the placebo group), breast discomfort, vagi-
nal discharge and infection, pelvic pain, and ele-
vations in liver aminotransferase levels.

The efficacy of tibolone in reducing fractures 
was anticipated, because previous trials of tibolone 
had shown a reduction in bone turnover and mod-
est increments in bone mineral density.6 In the 
LIFT study, the reductions in the risks of vertebral 
and nonvertebral fractures were higher in the sub-
group of women who had already had a vertebral 
fracture at study entry; such reductions were sim-
ilar to those associated with other approved os-
teoporosis therapies.7 Although there were fewer 
hip fractures in the tibolone group than in the 
placebo group, the results were not significant.

Previous surrogate-end-point studies evaluat-
ing the effects of tibolone on markers of thrombo-
embolic and arterial disease were inconclusive. 
Tibolone has been associated with decreased lev-
els of fibrinogen, factor VII, plasminogen activa-
tor inhibitor 1, homocysteine, and tissue plas-
minogen activator and with increased levels of 
C-reactive protein, antithrombin III, and d-dim-
er.6,8 In the Osteoporosis Prevention and Arterial 
Effects of Tibolone (OPAL) study, tibolone (at a 
dose of 2.5 mg per day) that was administered 
to women with a mean age of 58 years increased 
the annual progression of common carotid inti-
ma–media thickness, as compared with placebo, 
an effect similar to that of hormone-replacement 
therapy.9 Although there was no significant in-
crease in cardiovascular disease in the LIFT trial, 
such disease was a secondary end point for which 
the study was not adequately powered. The anti-
proliferative and proapoptotic activities of tibo-
lone in breast-cancer cells6 would be expected 
to result in a reduction in the risk of breast can-
cer, as was shown in the LIFT trial. The Livial 
Intervention following Breast Cancer; Efficacy, 
Recurrence, and Tolerability Endpoints (LIBERATE) 
trial (ClinicalTrials.gov number, NCT00408863), 
which was investigating the efficacy and safety of 
tibolone in controlling climacteric symptoms in 
postmenopausal women with a history of breast 
cancer, was halted prematurely because of a trend 
toward an excess rate of breast-cancer recurrence 
in women taking tibolone, as compared with pla-
cebo.10 The possibly increased risk of endome-
trial cancer that was reported in the LIFT trial was 
not observed in smaller randomized trials involv-

ing younger women receiving a 2.5-mg dose of 
tibolone.11,12 In the observational Million Women 
Study, the use of tibolone was associated with 
an increased risk of both endometrial and breast 
cancer.13,14 However, the study had several limi-
tations, including the fact that information regard-
ing medication use was gathered several years be-
fore the diagnosis of cancer.

The Women’s Health Initiative (WHI) trials 
taught us many things, including the importance 
of relying on prospective, randomized, clinical tri-
als rather than on observational studies to eluci-
date risks and benefits of a specific therapy. The 
WHI trials also showed us the importance of ap-
preciating the modulation of outcomes by pre-
dictors such as the patient’s age at the start of 
therapy,15 baseline risk factors for outcomes of 
interest, specific formulations and doses, and the 
duration of therapy. Equally important is the rec-
ognition of the sustained, delayed, and resolving 
health benefits or risks after discontinuation of 
hormone-replacement therapy on the various out-
comes of interest.16 In older women, the advan-
tage of tibolone over hormone-replacement ther-
apy and raloxifene includes the apparent lack of a 
prothrombotic effect. In addition, as compared 
with raloxifene, tibolone reduced the risk of non-
vertebral fracture; as compared with hormone-
replacement therapy, tibolone was not associated 
with an increase in the incidence of cardiovas-
cular disease and breast cancer in women with-
out a history of breast cancer. Such comparison 
is limited by the lack of trials directly evaluating 
these therapies concomitantly. Indeed, women 
who participated in the WHI trial of combination 
hormone-replacement therapy were heavier than 
those in the LIFT trial and did not have osteo-
porosis. Furthermore, one third of the women in 
the WHI trial were receiving statins. Thus, despite 
their younger age, these women may have had a 
higher baseline risk of both cardiovascular dis-
ease and breast cancer than women in the LIFT 
trial.

The long-term safety and efficacy of tibolone 
on major health outcomes in younger postmeno-
pausal women are unknown. In older, mostly 
white women with osteoporosis, tibolone at a 
dose of 1.25 mg daily for 3 years seemed to have 
a beneficial effect on the breast and skeleton and 
did not appear to have a deleterious effect on car-
diovascular outcomes or thrombosis. However, 
the study was not adequately powered to evaluate 
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the effect of tibolone on these outcomes. The use 
of tibolone should be avoided in older women, 
those at a high risk for stroke, and those who 
have breast cancer or are at high risk for the 
disease. 

The ideal postmenopausal hormonal therapy, 
which has yet to be identified, should achieve sev-
eral benefits, minimize risks, and enhance adher-
ence in the individual patient while optimizing 
cost-effectiveness — a formidable medical and 
societal challenge. The health risks and needs of 
a woman vary greatly during her 30 years of ex-
pected life after menopause, and health-risk pro-
files among women also differ. Therein lies the 
conundrum in searching for an ideal hormonal 
therapy.
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