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Efficacy and safety of bazedoxifene in
postmenopausal women with osteoporosis
A systematic review and meta-analysis
Lihua Peng, PhDa, Qian Luo, PhDb, Hui Lu, PhDc,∗

Abstract
Introduction: Bazedoxifene may be promising to treat osteoporosis of postmenopausal women. We conducted a systematic
review and meta-analysis to explore the efficacy and safety of bazedoxifene in postmenopausal women with osteoporosis.

Methods: PubMed, EMbase, Web of science, EBSCO, and Cochrane library databases were systematically searched.
Randomized controlled trials (RCTs) assessing the effect of bazedoxifene on osteoporosis of postmenopausal women were
included. Two investigators independently searched articles, extracted data, and assessed the quality of included studies. The
primary outcomes were vertebral fracture and spine BMD at 3 and 7 years.

Results:Four RCTs are included in the meta-analysis. Overall, compared with placebo intervention in postmenopausal women with
osteoporosis, bazedoxifene intervention can significantly reduce the risk of vertebral fracture [risk risks (RRs)=0.69; 95% confidence
interval (95% CI)=0.52–0.93; P= .01], and increase spine BMD at 3 years (Std. mean difference=1.71; 95% CI=1.55–1.87;
P< .005) and 7 years (Std. mean difference=8.31; 95%CI=8.07–8.55; P< .005). Bazedoxifene intervention results in no increase in
adverse events (RR=1.00; 95% CI=0.99–1.00; P= .34), serious adverse events (RR=1.04; 95% CI=0.97–1.12; P= .31),
myocardial infarction (RR=0.88; 95% CI=0.51–1.52; P= .64), stroke (RR=0.97; 95% CI=0.64–1.46; P= .87), venous
thromboembolic event (RR=1.56; 95% CI=0.92–2.64; P= .10), and breast carcinoma (RR=1.03; 95% CI=0.59–1.79; P= .92).

Conclusions:Compared with placebo intervention for the osteoporosis of postmenopausal women, bazedoxifene intervention is
found to significantly reduce the incidence of vertebral fracture and increase spine BMD at 3 and 7 years, and results in no increase in
adverse events, serious adverse events, myocardial infarction, stroke, venous thromboembolic event, and breast carcinoma.

Abbreviations: BMD = bone mineral density, CIs = confidence intervals, RCTs = randomized controlled trials, RRs = risk risks,
Std. MDs = standard mean differences.
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1. Introduction

Osteoporosis is widespread in postmenopausal women because
the decrease in estrogen production can accelerate bone loss.[1–3]

High morbidity and mortality of osteoporosis-related fractures
impose a heavy economic burden for patients and society.[4–7]

Current prevention and treatment of postmenopausal osteopo-
rosis mainly include bisphosphonates, hormone therapy, deno-
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sumab, strontium ranelate, and selective estrogen receptor
modulators (SERMs).[8–10]

However, all currently available therapies cannot allow for
long-term use. For instance, bisphosphonates may result in
atypically low-impact subtrochanteric stress fractures with the
increased duration of therapy.[11–13] Effective approaches are
needed to prevent bone loss and reduce fracture risk with a
favorable long-term safety/tolerability profile. Bazedoxifene is
known as one novel SERM to treat osteoporosis in postmeno-
pausal women with an increased risk of fracture. Previous studies
have reported that bazedoxifene is able to effectively prevent
bone loss and reduce the risk of new vertebral fractures in
postmenopausal women, and has a favorable safety/tolerability
profile with no adverse effects on the reproductive system.[14–16]

In contrast, 1 randomized controlled trial (RCT) shows that
bazedoxifene fails to reduce the incidence of vertebral fractures
and nonvertebral fractures in postmenopausal women with
osteoporosis.[17] Considering these inconsistent effects, we
therefore conduct a systematic review and meta-analysis of
RCTs to investigate the influence of bazedoxifene on the
osteoporosis of postmenopausal women.

2. Materials and methods

This systematic review and meta-analysis was conducted
according to the guidance of the Preferred Reporting Items for
Systematic Reviews and Meta-analysis statement[18] and the
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[19]
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Cochrane Handbook for Systematic Reviews of Interventions.
Ethical approval was not necessary because all analyses were
based on previous published studies.
2.1. Literature search and selection criteria

PubMed, EMbase, Web of science, EBSCO, and the Cochrane
library were systematically searched from inception to December
2016, with the following keywords
bazedoxifene, and osteoporosis, and postmenopausal. To

include additional eligible studies, the reference lists of retrieved
studies and relevant reviews were also hand-searched and the
process above was performed repeatedly until no further article
was identified. The inclusion criteria were as follows: study
population were postmenopausal women with osteoporosis;
intervention treatments were bazedoxifene (20mg daily) versus
placebo; and study design was RCT.
2.2. Data extraction and outcome measures

The following information was extracted for the included RCTs:
first author, publication year, sample size, baseline characteristics
of patients, bazedoxifene intervention, control, study design,
vertebral fracture, spine bone mineral density (BMD) at 3 and
7 years, adverse events, serious adverse events, myocardial
infarction, stroke, venous thromboembolic event, and breast
carcinoma. The author would be contacted to acquire the data
when necessary.
The primary outcomes were vertebral fracture and spine BMD

at 3 and 7 years. Secondary outcomes included adverse events,
serious adverse events, myocardial infarction, stroke, venous
thromboembolic event, and breast carcinoma.
2.3. Quality assessment in individual studies

The Jadad Scale was used to evaluate the methodological quality
of each RCT included in this meta-analysis.[20] This scale
consisted of 3 evaluation elements: randomization (0–2 points),
blinding (0–2 points), dropouts and withdrawals (0–1 points).
One point would be allocated to each element if they have been
mentioned in article, and another one point would be given if the
methods of randomization and/or blinding have been detailed
and appropriately described. If the methods of randomization
and/or blinding were inappropriate, or dropouts and with-
drawals had not been recorded, then 1 point was deducted. The
score of Jadad Scale varied from 0 to 5 points. An article with
Jadad score �2 was considered to be of low quality. If the Jadad
score ≥3, the study was thought to be of high quality.[21]
Figure 1. Flow diagram of study searching and selection process.
2.4. Statistical analysis

Standard mean differences (Std. MDs) with 95% confidence
intervals (95% CIs) for continuous outcomes (spine BMD at 3
and 7 years) and risk risks (RRs) with 95% CIs for dichotomous
outcomes (vertebral fracture, adverse events, serious adverse
events, myocardial infarction, stroke, venous thromboembolic
event, and breast carcinoma) were used to estimate the pooled
effects. All meta-analyses were performed using random-effects
models with DerSimonian and Laird weights. Heterogeneity was
tested using the Cochran Q statistic (P< .1) and quantified with
the I2 statistic, which described the variation of effect size that
was attributable to heterogeneity across studies. An I2 value
greater than 50% indicated significant heterogeneity. Sensitivity
2

analysis was performed to detect the influence of a single study on
the overall estimate via omitting 1 study in turn when necessary.
Owing to the limited number (<10) of included studies,
publication bias was not assessed. P< .05 in 2-tailed tests was
considered statistically significant. All statistical analyses were
performed with Review Manager Version 5.3 (The Cochrane
Collaboration, Software Update, Oxford, UK).
3. Results

3.1. Literature search, study characteristics, and quality
assessment

The flow chart for the selection process and detailed identification
is presented in Fig. 1. Four hundred ninety-three publications
were identified through the initial search of databases. Ultimately,
4 RCTs were included in the meta-analysis.[14–17]

The baseline characteristics of 4 eligible RCTs in the meta-
analysis are summarized in Table 1. The 4 studies were published
between 2008 and 2015, and sample sizes ranged from 2105 to
3771. They showed similar baseline characteristics. Three
included RCTs published the same sample of postmenopausal
women, but at different follow-up time of 3, 5 , and 7 years.[15–17]

We just took 1 index data in the most recent paper for analysis in
order to avoid duplicate bias.
Among the 4 RCTs, 2 studies reported the vertebral

fracture,[14,17] 1 study reported the spine BMD at 3 and 7
years,[17] and 2 studies reported the adverse events, serious
adverse events, myocardial infarction, stroke, venous thrombo-
embolic event, and breast carcinoma.[14,17] Jadad scores of the 4
included studies varied from 3 to 4, and all 4 studies were
considered to be high-quality ones according to quality
assessment.
3.2. Primary outcome: vertebral fracture, spine BMD at 3
and 7 years

These 3 outcome data were analyzed with a random-effects
model; the pooled estimate of the 2 included RCTs suggested that
compared with placebo group for postmenopausal women,
bazedoxifene intervention was associated with a significantly
decreased incidence of vertebral fracture (RR=0.69; 95% CI=
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0.52–0.93; P= .01), with no heterogeneity among the studies
(I2=0%, heterogeneity P= .71) (Fig. 2). Bazedoxifene interven-
tion was found to significantly increase spine BMD at 3 years
(Std. mean difference=8.31; 95% CI=8.07–8.55; P< .005;
Fig. 3) and 7 years (Std. mean difference=1.71; 95% CI=1.55–
1.87; P< .005; Fig. 4) than placebo intervention.

3.3. Sensitivity analysis

No heterogeneity was observed among the included studies for
the incidence of vertebral fracture, and just 1 RCT was included
for the analysis of spine BMD at 3 and 7 years. Thus, we did not
perform sensitivity analysis by omitting 1 study in each turn to
detect the source of heterogeneity.
3.4. Secondary outcomes

Compared with placebo group in postmenopausal women,
bazedoxifene showed no increase in adverse events (RR=1.00;
95% CI=0.99–1.00; P= .34; Fig. 5), serious adverse events
(RR=1.04; 95% CI=0.97–1.12; P= .31; Fig. 6), myocardial
infarction (RR=0.88; 95% CI=0.51–1.52; P= .64; Fig. 7),
stroke (RR=0.97; 95% CI=0.64–1.46; P= .87; Fig. 8), venous
thromboembolic event (RR=1.56; 95% CI=0.92–2.64; P= .10;
Fig. 9), and breast carcinoma (RR=1.03; 95% CI=0.59–1.79;
P= .92; Fig. 10).

4. Discussion

Our meta-analysis clearly suggests that compared with placebo
intervention for postmenopausal women, bazedoxifene is
associated with a significantly reduced incidence of vertebral
fracture, and increased spine BMD at 3 and 7 years. To our
knowledge, this is the first meta-analysis to analyze the effect of
bazedoxifene on the osteoporosis of postmenopausal women.
This meta-analysis shows that bazedoxifene can significantly

decrease the incidence of vertebral fracture after pooling the
results of 2 RCTs at the follow-up of 5 and 7 years, which is
consistent with the results of 1 clinical trial at the follow-up of 3
and 7 years.[16,17] However, 2 RCTs reported that bazedoxifene
failed to reduce the occurrence of nonvertebral fracture.[14,17]

Our results indicate that bazedoxifene has the ability to increase
spine BMD. In contrast, bazedoxifene is not associated with the
increase in hip BMD compared with baseline.[14] These reveal
that bazedoxifene shows different influence on vertebral fracture
and nonvertebral fracture, which may be caused by the reduction
in bone turnover and potential improvement in bone material
properties and/or microarchitecture, as shown by the significant
reductions in bone turnover markers.[16,22–24]

In addition, this meta-analysis further confirms the long-term
favorable safety/tolerability (ranging from 3 to 7 years) of
bazedoxifene and there is no increase in adverse events, serious
adverse events, myocardial infarction, stroke, venous thrombo-
embolic event, and breast carcinoma using bazedoxifene.
However, bazedoxifene may result in high incidence of hot
flushes and leg cramps across 7 years.[17]

Several limitations should be taken into account. First, our
analysis is based on only 4 RCTs and more clinical trials with a
large sample are needed to explore this issue. The follow-up time
and basic characteristics of postmenopausal women in the
included studies are different and it may have an influence on the
pooling results. Next, bazedoxifene is found to have different
effect on vertebral fracture and nonvertebral fracture. Finally,

http://www.md-journal.com


Figure 2. Forest plot for the meta-analysis of vertebral fracture.

Figure 3. Forest plot for the meta-analysis of spine bone mineral density (BMD) at 3 years.

Figure 4. Forest plot for the meta-analysis of spine BMD at 7 years.

Figure 5. Forest plot for the meta-analysis of adverse events.

Figure 6. Forest plot for the meta-analysis of serious adverse events.
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Figure 7. Forest plot for the meta-analysis of myocardial infarction.

Figure 8. Forest plot for the meta-analysis of stroke.

Figure 9. Forest plot for the meta-analysis of venous thromboembolic event.

Figure 10. Forest plot for the meta-analysis of breast carcinoma.

Peng et al. Medicine (2017) 96:49 www.md-journal.com
some unpublished and missing data may lead bias to the pooled
effect.

5. Conclusion

Bazedoxifene shows an important ability to reduce the risk of
vertebral fracture, and increase spine BMD at 3 and 7 years in
postmenopausal women. Its long-term favorable safety/tolerabil-
ity is confirmed. Bazedoxifene is recommended to be adminis-
trated for the osteoporosis of postmenopausal women with
caution.
5
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