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he number of new drugs approved per billion US dollars invested
in research and development (R&D) has declined progressively
in the past 60 years, despite improvements in scientific and
technological inputs into the R&D process. Given the apparent
lack of impact so far of many solutions to this decline in R&D efficiency,
Scannell and colleagues question whether the underlying problems have
been correctly diagnosed and discuss factors they consider to be responsible,
with the aim of stimulating further systematic analysis. It is anticipated that
the use of biomarkers to match the right drug to the right patient is one
strategy that could reduce the size, failure rates and cost of clinical trials.
In their Perspective article, Kelloff and Sigman highlight the biomarkers
expressed during cancer development and progression, focusing on those
that are most relevant for identifying patients who are likely to respond to
a specific therapy, and those that are most effective for measuring patient
response. The design of biomarker-based cancer clinical trials and the
associated challenges are considered. Accumulating evidence suggests
that indicators of immune system activity in cancer patients can also
be of prognostic value or be used to predict treatment response. This is
discussed by Galluzzi and colleagues, who review the cellular and molecular
mechanisms by which current anticancer agents can activate the immune
system against cancer, and their therapeutic implications. Inappropriate
immune system activation has a key role in chronic inflammatory disorders,
a common feature of which is bone loss. Redlich and Smolen review the
mechanisms mediating bone loss in such disorders, and discuss current and
emerging counteractive therapeutic strategies.
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