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INTRODUCTION

Major depression is the most common seri-
ous brain disorder with a lifetime prevalence of
up to 17%." Despite numerous options currently
available for the treatment of depression, ~2
million people in the United States may experi-
ence an inadequate response to treatment (treat-
ment-resistant depression [TRD]) at some point
in their lives.?2 The definition of TRD is variable,
ranging from a failure to respond to two or more
trials of antidepressant monotherapy to a fail-
ure to respond to four or more trials of different
antidepressant therapies, including augmenta-
tion, combination therapy, and electroconvulsive
therapy.® It has been reported that as many as
one-third of patients experience only a partial
response to initial therapy, while nearly one-fifth
are considered nonresponders.* In addition to
the obvious quality of life issues for the patient
withTRD, the economic cost of TRD is significant.
Annual healthcare costs increase significantly for
patients with TRD with each successive change
in antidepressant medication. Early in treatment
(two medication changes), the annual costs are
<$7,000/year.® By the eighth medication change,
annual costs double to nearly $14,000/year.5

There is a well-documented need for better
long-term treatments for TRD, as witnessed by
multiple efforts to establish treatment algorithms
and best treatment steps when first and subse-

quent treatment measures prove inadequate.®
The Sequenced Treatment Alternatives to Relieve
Depression (STAR*D) study, which analyzed
outcome following several standardized antide-
pressive treatment steps, reported that 33% of
patients did not respond even after four evidence-
based treatment steps.” A substantial proportion
of patients are inadequately treated and some of
these will go on to suffer from chronic, debilitat-
ing, and life-threatening symptoms. For those
patients, other therapeutic options must be con-
sidered. Different neuromodulatory approaches
beyond electroconvulsive therapy (ECT) are being
researched and have been demonstrated to show
some promise in TRD.8 Somatic interventions
may offer hope to people who are unable to con-
trol their depression with pharmacotherapy and/
or cognitive behavioral therapy.

THE HOPE OF BRAIN STIMULATION
THERAPIES

Neuromodulation techniques have been part
of psychiatry since the introduction of ECT some
80 years ago. In the last decades technologies
such as transcranial magnetic stimulation, mag-
netic seizure therapy, vagus nerve stimulation,
and deep brain stimulation (DBS) have been
researched in terms of putative applicability in
psychiatric therapy.®™ First evidence for efficacy
of DBS has been demonstrated in studies of
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treatment-refractory psychiatric diseases, such
as obsessive-compulsive disorder™' and major
depression.™ ' In fact, psychiatric DBS is already
moving from experimental to clinical use. This is
evidenced by the growing number of worldwide
DBS implantations in neuropsychiatric cases,
the increasing amount of publications present-
ing outcome data,” and the fact that two large
pivotal trials of DBS for major depression have
been launched recently.’®' In DBS for major
depression, three groups using different stimu-
lation sites reported comparable response rates
of about 50%. This is surprising and unexpected
since the patients studied did not respond to up
to 45 adequate therapeutic trials using psycho-
therapy, pharmacotherapy, and ECT™; and might
well reflect one of the most treatment-resistant
patient population studied so far.

SOME ETHICAL ISSUES

While these early results are very promis-
ing, invasive neurosurgery in highly vulnerable
patients poses different ethical questions than
the application of DBS for neurological disorders.
Ethical analyses of psychiatric DBS are still rare
and have mostly focused on the high vulnerabil-
ity of psychiatric patients or the haunting history
of psychosurgery. Given the quickly increasing
interest in DBS research for neuropsychiatric
disorders, investigators, investigational review
boards, psychiatrists, patients, and caregivers
are obviously in need of clear criteria that can
easily be applied to both research and clinical
decision-making. Although most current ethical
perspectives provide a well-nuanced perspective
on psychiatric DBS,?*?' some of them still draw on
references to early psychosurgery?*?® or the risk
to alter a patient’s personality?®?* to delineate limi-
tations for ethically legitimate psychiatric DBS.

However, both references seem to be mislead-
ing. The reference to psychosurgery is misleading
as psychiatric DBS does not stand in a continuous
line with early psychosurgery (it was adopted from
the field of pain therapy and movement disorders
treatment) and as it differs from psychosurgery
in almost all important ethical variables.?® The
potential risk of DBS-induced personality changes
cannot be taken as an ethical criterion to mark ethi-
cal limitations of psychiatric DBS. Modification of
mood and cognitive behavior—and thus important
elements of personality—is not an unwanted, coin-
cidental side effect, but rather the main intended
outcome of this intervention.®

Brain Stimulation

Until large-scale studies in psychiatric DBS
are more feasible, an increasing amount of sin-
gle case studies is being published. DBS effi-
cacy in single cases has been reported for a
large variety of different mental and behavioral
states, eg, obesity,?*?” alcohol addiction,?® mem-
ory enhancement,?® impulsive violent behav-
ior,?® or self-mutilating behavior.’® While these
are certainly noteworthy results, we must ask
how many cases that failed to show any effi-
cacy have never been published? While the risk
of selective reporting is by no means unique to
DBS, because so much of this work has been
done through the reporting of single subject
case reports, the field is particularly vulnerable
to this publishing bias. Until cohort studies are
routinely done in neuropsychiatric DBS, the pos-
sibility always exists that only the "best and the
brightest” results make their way into print, at
the expense of negative data which might also
have a story to tell. This distortion poses a risk
to the reliability of reported data and thus to the
sustainability of this nascent field.®

RESPONSIBLE REPORTING

In addition, it is an ethical requirement to help
patients, their relatives, and the public at large
to separate solid data from hype. Scientists need
to consider not only DBS treatment and patient
care, but also the portrayal of DBS in the public
or to psychiatric patients contemplating DBS in
the future. Public events informing Parkinson or
tremor patients, their relatives, and the public
about DBS sometimes risk conveying mainly
treatment benefits by presenting patients with
large motor and quality of life improvement who
report about the treatment success and have
not experienced any adverse event. In contrast,
short-, medium- or long-term adverse events, eg,
hemorrhages, dysarthria, psychosocial misad-
justments,® or insufficient treatment responses
are hardly ever reported in such a demonstrative
and intriguing way, eg, by displaying computed
tomography scans or by inviting patients who
have experienced complications.

Since the heterogeneous outcomes after DBS
are not adequately presented, the public and
patients are misled and information meetings
might turn, deliberately or inadvertently, into
promotional events. Considering the higher vul-
nerability and sometimes restricted autonomy
capacity in psychiatric patients, the call for bal-
anced information is warranted. The problem of
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uncritically positive media reporting is certainly
not specific to psychiatric DBS, yet it is particu-
larly worrisome in this field as well-established
institutional review board criteria for regulating
DBS trials are still lacking and media reporting
of DBS effects has shown to be overly optimis-
tic, already omitting major risks and problems.3?
Thus, ethical guidelines are required not just for
DBS application in research and treatment, but
also for publishing clinical results of DBS.

CONCLUSION

DBS might turn out to be a focused and effi-
cacious treatment option for carefully selected
psychiatric patients resistant to traditional meth-
ods and maybe in the future for those patients
who show a significant, yet still insufficient effect
to other treatments. There are no inherent ethi-
cal objections; the same ethical criteria that are
already widely used to assess other biomedical
interventions can be productively applied for ana-
lyzing DBS studies and for clinical decision-mak-
ing. However, these criteria pose several specific
challenges to psychiatric DBS, illustrating that the
time is not yet ripe for widespread clinical appli-
cation. This is due not only to the current scarcity
of convincing clinical outcome data, but also to
the currently unmet ethical requirements.

A particularly strict and highly careful weigh-
ing of potential benefits, risk of serious adverse
events, and patient’s preferences has to be per-
formed for each patient on an individual basis.
However, if we do our ethical homework con-
scientiously, confirm the favorable efficacy to
side effect profile in larger and better controlled
studies, learn from earlier mistakes in DBS for
neurological indications (like the early focus on
outcome scores only, leaving aside broader treat-
ment effects on quality of life), and implement
specific procedural safeguards, DBS certainly has
the potential to become a promising and legiti-
mate treatment approach for some of the most
disabling disorders known to humanity. CNS
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