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70 years, suggesting an etiology influenced 
by environment or lifestyle.3 TGCT is widely 
accepted to have fetal origins, and cryptor­
chidism, low sperm counts and infertility, 
hypospadias and DSDs are all risk factors. 
TGCT might, therefore, have etiological links 
to the MPW and thus to anogenital distance, 
but this hypothesis remains to be shown.

Whilst in boys fertility appears to be under 
threat, girls face different challenges, with 
evidence from the USA and Europe sug­
gesting a move towards a younger age at the 
start of puberty (breast development) at the 
population level over the past ~15 years.10 
Such changes cannot be explained by endo­
genous estrogen levels, which brings me 
back to my second question. What part, if 
any, do EDCs play in this change in girls and 
the emerging events in boys outlined above, 
because fetuses and children are undoubtedly 
exposed to EDCs?1,3 Are (weak) estrogenic 
EDCs to blame in girls and antiandrogenic 
EDCs in boys?

The simple answer to these questions is: we 
do not know. Experimental evidence from 
animals supports the possible involvement 
of EDCs, but direct evidence in humans is 
limited,1,3 especially for population-level 
effects of the sort that would affect puberty 
in girls or low sperm counts in men. This 
response may seem reassuring, but con­
sider for one moment the difficulty in trying 
to establish whether low sperm count in a 
young man is the result of EDC exposure of  
his mother during pregnancy a quarter  
of a century earlier. Scenarios such as this 
one have prompted Skakkebaek et al.’s call 
to action for pediatricians, who work at the 
‘information interface’ between fetal life 
and childhood development and have the 
opportunity to spot changes in patients that 
could alert to endocrine disruption in fetal 
life, especially in the mild cases highlighted 
above. If disorders are detected early, the 
opportunity arises to reflect on the pregnancy 
to discern events or exposures to EDCs.

But we must not look just in one direction. 
We know from the obesity and diabetes epi­
demics what changes in lifestyle can induce 
via perturbation of endocrine systems, so 
we must keep an open mind about lifestyle 
factors vis‑à-vis EDC exposures in the dis­
orders described above. For example, in 
precocious puberty, adrenal steroids in res­
ponse to changing lifestyle stresses in girls 
might have a role rather than EDCs.

Scientists are all too familiar with the con­
cept that, until you start looking, you do not 
see. The call to action by Skakkebaek et al. 
should raise awareness and thus launch sys­
tematic and detailed evidence gathering. 
This approach may, or may not, implicate 
EDCs in human reproductive disorders, but 
without hard evidence we will never be able 
to reach a conclusion one way or the other.
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In search of the perfect SERM 
—a 5‑year study of bazedoxifene
Diane L. Schneider

Selective estrogen receptor modulators (SERMs) hold the promise of an ideal 
estrogenic compound. Moderate efficacy for the prevention of osteoporotic 
vertebral fractures has now been found after 5 years of treatment with 
the SERM bazedoxifene; however, expectations for one SERM to provide 
multiple benefits for postmenopausal women might be a pipe dream. 
Schneider, D. L. Nat. Rev. Endocrinol. 7, 634–635 (2011); published online 20 September 2011; 
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An estrogenic compound designed to pre­
vent fractures, breast cancer, heart attack, 
stroke and dementia would be perfect. If that 
is not enough, add the benefits of increas­
ing sex drive and maintaining a youthful 
skin appearance. 

Selective estrogen receptor modulators 
(SERMs) hold the promise of being such an 

ideal medicine. Raloxifene received FDA 
approval for the prevention and treatment 
of osteoporosis in the late 1990s.1,2 Later, 
breast cancer risk reduction was added to 
the raloxifene label.3 Although multiple 
other promising SERMs have entered clini­
cal trials for the prevention and treatment 
of osteoporosis, only bazedoxifene4 and 

Practice points

■■ Endocrine-related disorders evident in 
boys or young men and girls are common 
or increasing

■■ A causal role for exposure to endocrine 
disrupting chemicals (EDCs) in fetal life 
is plausible but unproven

■■ Early childhood may be the optimal time 
point for matching the presence of a 
disorder to EDC exposure

■■ Pediatricians can play a lead part in 
resolving these issues
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lasofoxifene5 have made it all the way to 
filing for FDA approval. Although neither 
have received FDA approval at the time of 
writing, the European Medicines Agency has 
approved bazedoxifene and lasofoxifene for 
the treatment of osteoporosis. Silverman and 
colleagues now reveal the efficacy and safety 
of 5 years of treatment with bazedoxifene in 
fracture reduction.6

The study was a 2‑year extension of a 
pivotal 3‑year fracture trial of bazedoxifene, 
which previously showed that the drug was 
as effective as raloxifene in preventing verte­
bral fractures, increasing BMD and reducing 
bone turnover markers in postmenopausal 
women with osteoporosis.4,7 The original 
fracture study enrolled 7,492 women aged 
55–85 years with osteoporosis, who were 
randomly assigned to receive bazedoxi­
fene (20 mg or 40 mg), raloxifene (60 mg) 
or placebo once daily. This study design 
enabled direct comparison of bazedoxifene 
with raloxifene.

In the preplanned 2‑year extension study, 
the raloxifene group was not continued, and 
participants who had been assigned to 40 mg 
of bazedoxifene were switched to 20 mg after 
4 years of treatment (bazedoxifene 40/20 mg 
group). The following numbers of patients 
entered the extension study: bazedoxifene 
20 mg (n = 1,047), bazedoxifene 40/20 mg 
(n = 1,041) and placebo (n = 1,058). A total 
of 2,503 participants completed the 5‑year 
study. No differences in dropout rates existed 
between the active study drug and placebo 
groups. A small number of patients were 
prescribed other osteoporosis treatment 
medicines during years 4 and 5, which was 
allowed in the protocol, and their inclusion 
in the analyses did not change the results.

Overall, the findings of efficacy and safety 
of bazedoxifene in postmenopausal women 
with osteoporosis from this 2‑year extension 
study were consistent with those observed 
at 3 years. More than half the women had 
spine fractures at the beginning of the study. 
At the end of 3 years, the treatment effect 
was similar for those with and without spine 
fractures; findings were similar at the end  
of the 2‑year extension. At the comple­
tion of 5 years, the cumulative incidence 
of new vertebral fractures was lower with 
bazedoxifene than with placebo—4.5% 
(20 mg) and 3.9% (40/20 mg) versus 6.8%, 
with relative risk reductions of 35% and 
40%, respectively.

Nonvertebral fractures were not reduced 
by bazedoxifene or raloxifene at 3 years.  
Only a post hoc analysis of a high-risk sub­
group (femoral neck T‑score ≤–3.0 and/or 

≥1 moderate or severe vertebral fractures  
or multiple mild vertebral fractures) showed 
a reduction of nonspinal fractures com­
pared with placebo or raloxifene. At the 
end of 5 years, the number of nonvertebral 
fractures was also similar in the separate 
bazedoxifene and placebo groups. How­
ever, again, the high-risk subgroup analy­
sis showed reduced nonvertebral fracture 
incidence with bazedoxifene versus placebo 
—9.1% (20 mg) and 9.0% (40/20 mg) versus 
12.7%. Although nonvertebral fracture risk 
reduction was not statistically significant for 
the separate bazedoxifene groups, combined 
data for bazedoxifene treatment reached 
statistical significance, with a 34% reduction 
in risk compared with the placebo group.

Hot flashes and leg cramps were common 
adverse effects of bazedoxifene and affected 
about one in eight women but did not lead 
to study discontinuation. The endometrium 
was not stimulated by the drug and no 
increased incidence of endometrial hyper­
plasia, carcinoma or polyps was observed. In 
the 3‑year trial, changes in cholesterol were 
favorable, including increases in HDL cho­
lesterol; but cholesterol was not mentioned 
in this report. The numbers of strokes and 
heart attacks were similar in all three groups. 
Deep venous thrombosis occurred more fre­
quently with bazedoxifene than placebo but 
was uncommon (0.5% in the 20 mg group, 
0.6% in the 40/20 mg group and 0.2% in the 
placebo group). The effect of bazedoxifene 
on the breast was neutral. Another pub­
lication also provides in-depth safety and 
tolerability findings.8

In summary, bazedoxifene provided 
moderate antifracture efficacy for verte­
bral but not nonvertebral fractures (except 
for risk reduction in an analysis of a select 
high-risk group). In contrast to raloxifene, 
it did not decrease risk of breast cancer. 
Similar to raloxifene, bazedoxifene was 
generally safe and well-tolerated. Probably, 
it is unrealistic to hope for a single, ideal 
SERM to protect against chronic diseases 
of aging in addition to osteoporosis and 
breast cancer. Interestingly, bazedoxifene 
20 mg has also been evaluated in a com­
bination tablet with two different doses of 
conjugated equine estrogen.9,10 The pairing 
of a SERM and estrogen is categorized as a 
tissue-selective estrogen complex. 

Will the FDA ever approve another 
designer estrogen after raloxifene? The 
combination of bazedoxifene with estrogen 
may have the best chance for FDA approval. 
Its unique combination—bone-building 
effects plus its ability to reduce hot flashes 

—makes it different. Because it can prevent 
the undesirable adverse effects of estrogen 
in tissues other than bone, this drug might 
become a reasonable option for someone 
with severe menopausal symptoms. 

For now, the perfect SERM remains 
elusive. Although room for improvement 
remains, we may be expecting too much 
from a single compound. But stay tuned. 
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