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paratide increases levels of bone-formation markers 
but, after a delay, increases bone-resorption markers 
as well. A plausible explanation for the suppressive 
effect of sclerostin antibodies on bone resorption 
could be the decrease of RANKL production as well 
as the increase of osteoprotegerin by the osteocyte.74 
Nevertheless, results regarding sustained efficacy 
and safety from longer administration (>1 year) of 
sclerostin antibodies are not yet available, thus the 
optimal duration of treatment which is associated with 
the highest rate of response is currently unknown.75 
Ongoing phase 3 clinical trials with romosozumab 
will probably yield some answers.

In line with the above, the efficacy and safety of 
a third IgG2 humanized sclerostin antibody, BPS804 
(Novartis, Basel, Switzerland) (Table 2), has been 
evaluated in a randomized, double-blind, placebo-
controlled phase II study [ClinicalTrials.gov identifier: 
NCT01406548]. The study was completed in October 
2013 but the results were not yet announced at the time 
of writing. The primary efficacy endpoint is change 
in lumbar spine BMD at month 9 compared with 
baseline. Subjects for this study are postmenopausal 
women aged 45-85 years with a baseline lumbar spine 
T score from –2 to –3.5. 

Safety and tolerability of BPS804 is also being 
evaluated in adults with hypophosphatasia [Clini-
calTrials. gov identifier: NCT01406977] and osteo-
genesis imperfecta [ClinicalTrials. gov identifier: 
NCT01417091].

Concluding remarks

The sclerostin journey is an exciting one, progress-
ing from human genetics to the development of novel 
anabolic treatment for osteoporosis. The challeng-
ing initial studies on sclerosteosis and Van Buchem 
disease have stimulated efforts and paved the way 
for more specific, advanced and targeted research 
into the underlying genetic deficiency.

Antibody-mediated inactivation of sclerostin ap-
pears to be a very promising therapeutic approach 
demonstrating a favorable safety profile and significant 
gains in the restoration of bone mass. The restricted 
expression of the SOST gene in skeletal tissue points 
to a low risk of extra-skeletal effects in line with the 

safety data presented so far by the two available 
sclerostin antibodies. 

However, controversy already exists regarding the 
potential effect of sclerostin on the vasculature,76 since 
expression of SOST protein has been documented 
in calcifying vascular tissues in vitro70,71 as well as 
in clinical studies and Wnt signaling plays a critical 
role in various aspects of vascular pathophysiology.77 

In hemodialysis patients, serum sclerostin levels 
were found to be inversely associated with mortality,78 
raising concerns about the long-term cardiovascular 
safety of sclerostin inhibition. Further investigation 
is needed in order to address this critical issue and 
shed more light on the potential effects of sclerostin 
on the vasculature. 

Despite concerns, however, anti-sclerostin therapy 
appears to be a potential strategy for the manage-
ment of osteoporosis and other skeletal disorders 
and clinical phase II and III studies assessing fracture 
risk are ongoing, completing the journey from human 
genetics to drug development (Table 3).

Table 3. Sclerostin chronology

1950s First description of sclerosteosis (1958) and van Bu-
chem disease (1955) 

1998-99 Mapping of the genetic defect to chromosome region 
17q12-q21 for both diseases 

2001 Loss-of-function mutation of SOST gene found in 
sclerosteosis patients leading to sclerostin deficiency 

2008 Sclerostin knockout mice develop high bone mass 

2009 Administration of monoclonal antibody to sclerostin 
increases bone mass in rats 

2011 Report of the first phase 1 study with sclerostin an-
tibody in humans 

2014 Report of phase 2 studies with sclerostin antibodies. 
Two other studies with different antibodies in progress 
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