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  Summary
  The treatment of depression remains suboptimal, highlighting the need for
more effective antidepressants. Traditional drug discovery and development
is time-consuming and costly, prompting the need for faster translation of
novel therapies into practice. But clinical expediency comes at a cost
against which potential benefits need to be considered judiciously.
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 Evaluating antidepressant response

 The ‘royal’ edict from Queen – ‘I want it all and I want it now!’ – aptly
applies to the treatment of major depressive disorder, which will soon be the
leading cause of disability worldwide. To achieve remission it typically takes
two to three trials of antidepressant treatments and even then only 60–70% of
patients reach this goal.
Reference Rush, Trivedi, Wisniewski, Nierenberg, Stewart and Warden1,Reference Nierenberg, Katz and Fava2
 Furthermore, better tolerability of newer antidepressants has meant that
they are prescribed to a wider population of patients, often with fewer
depressive symptoms, resulting in poorer response rates.
Reference Trivedi, Rush, Wisniewski, Nierenberg, Warden and Ritz3
 In clinical trials, where antidepressant response is tested more
formally, the key problem is that participants are very different to real-world
depressed patients. For example, trial patients have fewer comorbidities and
less severe illness and consequently, they are generally more homogeneous
phenotypically and more responsive to placebo.
Reference Benedetti4
 These discrepancies between actual practice and research trials mean
that the response to antidepressants in clinical practice is capricious and
usually suboptimal, increasing the urgency and need for more effective and
targeted treatments.

 Antidepressant efficacy is greatest early in the course of major depressive
disorder and more likely when treating depression of mild to moderate severity.
In other words, depression that presents to, and is typically managed by,
primary care physicians. But general practitioners are already spoilt for
choice with respect to the number of antidepressants at their disposal and it
is increasingly difficult to demonstrate meaningful benefit of antidepressants
over placebo, let alone efficacy of one effective antidepressant over another.
Reference Malhi, Basset, Boyce, Bryant, Fitzgerald and Fritz5
 Therefore the focus of clinical trials has shifted to testing the
efficacy of new medications in patients who have failed to respond to
first-line antidepressants. Studies of experimental therapies are now usually
initially conducted in patients with treatment-resistant depression using an
open-label design and without a placebo control. These compromises are
justified because well-designed clinical trials are expensive, and high-risk
and necessary large-scale studies are only tractable once there is a reasonable
likelihood of success and that can only be gauged by conducting exploratory
studies in which neither the design, nor the patient group, is ideal.




 Exploring alternative strategies

 Based on knowledge of underlying mechanisms, clinicians also conduct
preliminary studies with off-label use of medications, albeit on a smaller
scale. Hence, robust evidence from clinical trials often lags behind clinical
experience. This alternative path to knowledge is defensible provided the
process does not halt after the initial step of empirical exploration is
completed and is followed by more substantive randomised controlled trials
(RCTs) that demonstrate a useful effect. In reality, the latter are
increasingly costly and require navigation through many regulatory stipulations
that consume months and years, delaying the introduction of potentially
effective new treatments to the clinic. Although safety concerns are of course
important and efficacy needs to be demonstrated scientifically, the obstacles
this process creates has stifled many promising therapies. In the UK this has
prompted the government to consider the Medical Innovation Bill – colloquially
referred to as the Saatchi Bill – that makes provisions for innovation in
medical treatment. Specifically, it allows doctors to depart from existing
accepted medical treatments provided this is done in a responsible manner and
satisfies certain requirements. The Bill has sparked intense debate, especially
in the context of cancer therapy, as to the benefits of allowing doctors to
expedite the introduction of treatments into clinical practice. Even though its
aim of yielding new and novel effective treatments was applauded, many learned
organisations felt that use of innovative treatments was not being stifled and
that instead research providing an evidence base could be jeopardised by the
new Bill. Indeed, much attention was given to the argument that such a
development would put patients' well-being and lives in peril from unregulated
medical practice. To address the lack of innovation, many suggested that a more
productive avenue would be to transform the challenges surrounding research
funding and running clinical trials such as the time-consuming and convoluted
bureaucracy. Whatever the outcome, we operate in a system where medications
take years to develop and may never come to fruition because of huge costs,
particularly in disease areas such as psychiatry.




 Combating treatment resistance

 Treatment-resistant depression and its associated sequelae, namely loss of
psychosocial function and risk of suicide, is the psychiatric equivalent in
which the imperative to introduce more effective and efficient treatment has to
be balanced against demonstrable clinical benefits. Previously, psychosurgery
and electroconvulsive therapy have been subject to scrutiny through this
bifocal lens. A contemporary exemplar is that of ketamine (see study in this
issue of the BJPsych by Schoevers and colleagues),
Reference Schoevers, Chaves, Balukova, aan het Rot and Kortekaas6
 which has emerged as a potential treatment for treatment-resistant major
depressive disorder on the basis of relatively modest data that are indicative
at best and clearly requires further investigation.

 For many years ketamine has been used as an analgesic and anaesthetic but it is
also a substance of misuse that can produce dissociative and hallucinatory
experiences. Thus far its clinical use in the treatment of major depressive
disorder has been off-label,
Reference Nguyen, Marshalek, Weaver, Cramer, Scott and Matsumoto7
 and testing of its efficacy in this context began with open-label trials
in individuals that had failed available treatment strategies.
Reference DeWilde, Levitch, Murrough, Mathew and Iosifescu8
 Gradually, growing enthusiasm has spurred interest for more robust
trials and now some are underway.
Reference McGirr, Berlim, Bond, Fleck, Yatham and Lam9
 But at the same time, ketamine use has prematurely migrated from
treatment-resistant depression to less severe major depressive disorder, a
transition accelerated by the fact that a growing number of patients do not
fully respond to conventional antidepressants and that functional recovery
procured by antidepressant treatment is often incomplete and/or transient.

 The process of proving the usefulness of ketamine illustrates many of the
difficulties faced by researchers attempting to introduce new treatments into
practice. The current drive for psychiatric research and indeed medicine as a
whole to be increasingly translational, coupled with the fact that many
clinicians feel that it is unethical to make severely depressed patients wait
for a treatment to become formally approved, especially when they run the risk
of suicide,
Reference Kirby10
 means that agents such as ketamine will be subject to early adoption
into clinical practice via sometimes unorthodox channels.

 In the context of major depressive disorder and treatment-resistant depression,
the attraction of ketamine is that its mechanism of action is novel and very
different to that of conventional antidepressants. Ketamine acts on the
glutamatergic neurotransmitter system, engaging
N-methyl-d-aspartate (NMDA) receptors, rather than
directly affecting monoamine neurotransmitters, the main target of conventional antidepressants.
Reference Newport, Carpenter, McDonald, Potash, Tohen and Nemeroff11
 The literature thus far suggests that ketamine has an immediate
short-lived effect on some symptoms of depression and that this provides
transient relief.
Reference Rasmussen12
 However, whether this is sustainable without long-term ongoing therapy
remains unknown. Furthermore, whether this is a true antidepressant effect, in
the conventional sense, or simply an anaesthetic effect needs to be elucidated.
In addition, ketamine does have the potential for significant side-effects and
these need to be quantified.
Reference Murrough, Perez, Pillemer, Stern, Parides and aan het Rot13,Reference Murrough, Burdick, Levitch, Perez, Brallier and Chang14
 If ketamine is found to have a meaningful ‘antidepressant’ effect, then
the optimal frequency and route of administration also need to be carefully
determined and both the short- and long-term risks and benefits need to be
comprehensively evaluated. The problem is that definitive answers to these
questions will take years of research, whereas in reality, because ketamine is
presently available, it is already being administered to patients with
depression despite an absence of substantive evidence.

 This highlights the problem of reporting preliminary and somewhat tentative
research findings as promising or potentially effective and the difficulty of
limiting a finding to a specific subpopulation/subtype of major depressive
disorder, such as treatment-resistant depression. In practice, such
limit-setting is often ineffective and seldom adhered to, and ‘research-only’
use of medications very quickly becomes generalised, with experimental
therapies migrating rapidly across both a wider efficacy profile and a broader
patient population. Unfortunately, ‘promising findings’ are translated as ‘some
efficacy’ and ‘patients in whom alternative therapies have failed’ is taken to
mean ‘any non-response’. Eventually, these well-intentioned but poorly defined
specifiers can be construed as ‘any patients who may not respond’, effectively
advancing new treatments to the frontline alongside first-line strategies.

 Bypassing the usual processes of drug development, which involve stringent
checks and balances for evaluating medications prior to their widespread use in
clinical practice, means that ‘testing’ will still occur but in a more
unregulated fashion as patients in the general population are exposed to the
new medication. In the case of an effective and safe antidepressant treatment
this approach may well save time and expedite its delivery to patients. But in
cases where a medication is ineffective or has considerable side-effects these
problems will take much longer to be observed and may in fact cause significant
harm before coming to light.




 Conclusions

 In summary, the treatment of major depressive disorder remains a serious
challenge. It is an illness that affects a growing proportion of our society
and yet treatment has not significantly improved in recent decades. Thus there
is an understandable desire for new and more effective therapies. However, the
current system of developing new medications is slow, protracted and seemingly
wasteful and dismissive of innovation. This has meant that new antidepressant
treatments often find ad hoc pathways into practice via routes
that rely on clinical experimentation. This often involves circumventing safety
testing and placing greater reliance on softer markers of efficacy, both of
which are associated with significant risks. The need for newer, better and
faster treatments for the management of depression and its comorbidities is
self-evident. Pursuing this goal by dispensing with traditional research
methods also comes with significant new costs. Thus, ‘wanting everything and
wanting it now’ is all well and good, but newer and novel treatments are not
necessarily better, especially if they are ultimately ineffective and instead
cause serious side-effects.
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 †See pp. 108–113, this issue.
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