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The Perfect Storm: CNS Drug
Development in Trouble

Andrew A. Nierenberg, MD

"For every complex problem there is an answer that is
clear, simple, and wrong".

H.L Menken

The high cost and high risk of central ner-
vous system (CNS) drug development coupled
with decreased opportunities for pharmaceuti-
cal companies to recoup their investments and
make profits to further reinvest in research and
development (R&D) is now reaching its logi-
cal conclusion: companies will curtail making
new medications for CNS diseases. As Tom Insel
reports in his National Institute of Mental Health
(NIMH) Director's Blog,1 GlaxoSmithKline (GSK)
and AstraZeneca (AZ) will no longer develop psy-
chiatric medications. In the past, GSK took the
risk of studying the anticonvulsant lamotrigine
(LTG) for bipolar depression using an unorthodox
drug development program.2 LTG was subse-
quently approved for preventing mood episodes
in bipolar disorder.3 AZ developed quetiapine
(QTP) as an antipsychotic and subsequently
found that QTP worked as an antimanic and
antidepressant for bipolar disorder.46 LTG and
QTP are now among the most widely prescribed
medications in psychiatry. The loss of GSK's and
AZ's programs is a major blow to the psychi-
atric community. Dr. Insel optimistically writes
that the NIMH may play a role in further R&D by
finding a few key discoveries and help develop
a new pipeline. But he is also cautious about
replicating or replacing pharma, and realistically
notes that the limited budget of the NIMH will
not account for the cost of bringing even one
new medication to market. He also states that
"Conducting clinical research more efficiently

may free up some resources required to make a
major investment. But limits in the NIMH's fund-
ing clearly indicate that, as we set priorities, hard
choices will need to be made between investing
in new medications and attempting to optimize
the use of existing ones".1

Pharma's retreat from CNS drug develop-
ment, coupled with woefully inadequate funding
of the NIMH, does not bode well for the future
of psychiatric medication development. With the
exception of lithium, I am not aware of a sin-
gle medication brought to market from sources
other than from pharma in the past 35 years
(if anyone knows of any, please let me know).
Assuming an inflation-adjusted estimate of an
NIMH budget of $35 billion over 35 years, no
new treatments after $35 billion is quite impres-
sive. Dr. Insel's dilemma about what to invest
in with a limited (and perhaps flat or shrinking)
budget presents a formidable problem for the
field. If the NIMH invests in new medications
at the expense of funding clinical effectiveness
research (that provides data for clinicians to
make better decisions about prescribing exist-
ing treatments) then the changes in treatment
will not occur for many years. Today's clinicians
need better guidance for today's patients and if
the dream of the new health care reform is to be
realized, we need those answers for this genera-
tion and cannot wait for the next generation. On
the other hand, if the NIMH invests in clinical
effectiveness research at the expense of devel-
oping new medications, then drug development
will be further imperiled.

One solution proposed by Dr. Insel is to con-
duct "clinical research more efficiently". I worry
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that this solution may not be so easy to achieve.
Clinical research is currently quite costly because
it requires many people to conduct it properly,
with precision and integrity, while maintaining
the safety of the participants. Clinical research
requires a substantial infrastructure and many
sites to complete studies that include a sufficient
number of participants to answer the study ques-
tions. Coordination of sites, researchers, research
assistants, data flow, database management, sta-
tistical support, and the generation of manuscripts
takes time and expertise. Following the Sequenced
Treatment Alternatives to Relieve Depression
(STAR*D), the Depression Trials Network (DTN)
was formed and subsequently conducted several
studies that have examined the emergence of sui-
cidal ideation during selective serotonin reuptake
inhibitor treatment, effectiveness of combinations
of antidepressants and combinations of antide-
pressants and antipsychotics, and Combining
Medication to Enhance Depression Outcomes,
a study of combinations of antidepressants ver-
sus monotherapy. All of these effectiveness trials
used the infrastructure that NIMH had invested
in to conduct STAR*D. The studies were started
quickly, used expert sites, were coordinated with
fidelity to the protocols, used an efficient tab-
let-based paperless data management system,
recruited close to 100% of the planned number of
participants, had an excellent continuous perfor-
mance improvement system, and were conducted
on time and within budget.

For complex reasons, the DTN finished the term
of its NIMH contract and was dismantled. By all
definitions-and performance metrics, the DTN
conducted the clinical effectiveness research as
efficiently as possible and is unlikely to be recre-

ated (or refunded) anytime soon. It is unclear how
the DTN could have been more efficient. If the
NIMH decides to get out of the clinical trial busi-
ness, then no other agency is likely to study how
to "optimize existing" psychiatric treatments. If
available treatments are not optimized, then the
diminishing number of studies from pharma will
continue to focus on efficacy (differences of active
drugs from placebo) and will fail to inform clinical
practice. With pharma retreating from drug devel-
opment, fewer new drugs will make it to market,
and those that do will not have the data about
how clinicians should optimally use them.

One could easily be discouraged given the
withdrawal of pharma from CNS drug develop-
ment and limited funding from NIMH. The hope
is on page 1,617 of the 2010 HealthCare Reform
act that establishes a Patient-Centered Outcomes
Research Institute for comparative effectiveness
research to be funded at $500 million/year. It will
be essential that psychiatric disorders are included
in this important endeavor. Only then will we and
our patients survive this perfect storm. CNS
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