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Introduction
by Michael E. Thase, MD

ajor depressive disorder (MDD) is one of the
world’s greatest public health problems. Early
recognition and prompt treatment to full remis-
sion represent the best method to reduce the suffering,
morbidity and disability associated with this common ill-
ness.! Unfortunately, although a large number of proven
treatments for MDD are available, no particular therapy is
effective for more than one-half of patients with depres-
sion receiving outpatient care and about 20% will remain
depressed despite three or four courses of treatment.2 The
process of finding the right treatment is complicated by
the lack of reliable means for matching patients to spe-
cific interventions. For some, there is no alternative to
an iterative, “trial and error” approach in which choices
follow an algorithmic process typically moving from the
newer first- and second-line medications to older antide-
pressants to various combinations of antidepressants and
augmentation strategies.3
Results of the Sequenced Treatment Alternatives to
Relieve Depression (STAR*D) study generally sup-
ported the utility of this type of approach. For patients
who did not respond to an initial course of citalopram
(Celexa) therapy, STAR*D included a comparison of
switching antidepressants (the SSRI sertraline [Zoloft]
versus the serotonin norepinephrine reuptake inhibitor
[SNRI] extended-release venlafaxine [Effexor XR] ver-
sus sustained-release bupropion [Wellbutrin SR]) and
a comparison of two augmentation strategies (adding
either bupropion SR or buspirone [BuSpar] to ongoing
citalopram therapy). There were no significant differences
among these therapies on the primary outcome mea-
sures.*> Patients who received bupropion or buspirone
in combination with citalopram tended to have the best
outcomes,*5 although the novel approach to treatment
assignment chosen by the investigators precluded direct
comparisons with the switch strategies. In later phases
of the STAR*D algorithm, other augmentation strate-
gies (lithium [Eskalith, Lithobid] and thyroid hormone)
and the combination of venlafaxine and mirtazapine
(Remeron) were evaluated; again no significant differ-
ences were found.67
Although switching medications is certainly the most

parsimonious approach to management of antidepressant
response, clinicians often opt for augmentation strate-
gies because of ease of implementation: no wash-out is
required. Other “add-ons” used in contemporary practice
include psychostimulants and atypical antipsychotics.
Use of the former strategy is curbed by the fact that
psychostimulants are controlled substances; concerns
about cost, the potential for metabolic complications and
uncertainty about longer-term risks of tardive dyskinesia
necessarily limit use of the latter strategy. Nevertheless,
there is evidence that adding an atypical antipsychotic can
rapidly help a significant number of antidepressant non-
responders,$9 and this strategy is increasingly used. With
these issues in mind, a brief review of recent controlled
studies of augmentation therapy of atypical antipsychotics
has been undertaken.
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The Goals of Therapy in the Treatment of Major Depressive

Disorder: Current Remission Rates

ABSTRACT

Remission of depression, rather than improvement in
symptom severity, is increasingly emphasized as the

principal goal of antidepressant therapy. Some experts
also advocate complete recovery, with full restora-
tion of psychosocial function, as the ultimate goal of
therapy.

Clinical trials of antidepressant medications have tradition-
ally focused on improvement in the severity of depressive
symptoms as evidence of treatment effectiveness. These
studies have often defined a clinically significant response to
therapy as a reduction of at least 50% from pretreatment on
a standardized depression rating scale, such as the Hamilton
Rating Scale for Depression (HAM-D) or the Montgomery-
Asberg Depression Rating Scale (MADRS).! However, many
participants classified as responders using these criteria have
residual depressive symptoms, which predict a greater likeli-
hood of several undesirable outcomes, including depression
recurrence, suicide and complications associated with other
medical conditions. Clinical trials of major depressive dis-
order (MDD) thus should target remission, a more exacting
therapeutic outcome (i.e., a final score of <7 on the 17-item
HAM-D, a score <10 on the 21-item HAM-D or a score of 1
on the Clinical Global Impression [CGI]! scale).!2

Residual Depressive Symptoms and the
Goals of Therapy

The persistence of residual symptoms due to partial or incom-
plete remission following antidepressant therapy is associated
with significant morbidity and mortality, including persis-
tent impairment of normal psychosocial functioning.l> For
example, Papakostas and colleagues* examined the impact
of residual depressive symptoms on psychosocial function in
222 patients with MDD who were treated with the selective
serotonin reuptake inhibitor fluoxetine (Prozac). Compared
with responders showing residual symptoms, patients who
were in remission following fluoxetine treatment had signifi-

cantly better scores on a rating scale of psychosocial function-
ing (Social Adjustment Scale-Self-Report [SAS-SR]), includ-
ing patient self-reported ability to work outside the home,
interactions with family members and economic functioning.
Miller et al.> likewise found the same pattern of results in a
study of chronic depression, with the remitting group achiev-
ing SAS-SR scores comparable to community norms and the
nonremitting responders scoring closer to the nonresponders
than “normal.”

Incomplete remission also heralds a stormier longitudinal
course. Prospective studies of depression recurrence among
patients who were treated to euthymia following an index
depressive episode have found that the presence of residual
symptoms after treatment is a significant predictor of depres-
sion recurrence.%7 In a study by Judd and colleagues,® the
negative prognostic value of residual symptoms held true
across 10 years of follow-up. Persistent residual symptoms
after pharmacotherapy for MDD have also been associated
with a number of other adverse outcomes, including increased
suicide risk and higher rates of complications caused by
comorbid medical conditions.® Treatment to full remission,
rather than symptomatic improvement, thus may represent the
best strategy to improve patient functioning and reduce the
risk of depression recurrence.!.2:10

Some experts have further advocated that remission is
only a short-term goal and that complete and sustained recov-
ery from depression is the ultimate goal of therapy for patients
with MDD.3 Recovery differs from remission in terms of the
duration of symptomatic improvement, long-term normaliza-
tion of psychosocial function and restoration of the patient’s
sense of well-being.3 Given the likelihood of full and partial
symptomatic relapse, not all patients who remit go on to fully
recover.

As the concept of remission has gained increasing accep-
tance, greater attention is being paid to its definition. One
relevant observation has been that many patients who meet
current definitions of remission continue to exhibit low, albeit
persistent residual depressive symptoms, especially anxiety
and somatic complaints.!! The results of a recent prospective
study suggest that these persistent depressive symptoms con-
tribute to continuing impairment of normal functioning even
for patients who meet the conventional criteria for remis-



sion.!2 These investigators found that among a group of 303
patients who achieved remission following antidepressant
therapy (defined as a reduction in HAM-D score<7), psycho-
social disability was lower for patients with extremely low
residual symptoms (defined as HAM-D scores=0-2) than for
remitted patients who had a higher level of residual symptoms
(defined as HAM-D scores>2-7). Patients were asked to rate
the extent to which their depressive symptoms interfered with
their normal activities during the preceding week on a scale
from 0 (no disability) to 4 (extreme disability). As shown in
Figure 1, patients who attained remission reported less dis-
ability than patients who responded to treatment without
attaining remission, but disability was lowest for patients who
remitted and who had few or no residual depressive symp-
toms (HAM-D score<2 after treatment).

Another critical objective of depression therapy is the
long-term prophylaxis against recurrent depressive episodes.
Whereas a six- to nine-month course of continuation phase
therapy is now considered to be the standard of care to protect
against depressive relapse, an indefinite course of mainte-
nance phase therapy is recommended for patients who are at
high risk of recurrence.!? In practice, maintenance therapy
is routinely recommended for patients who have suffered =3
lifetime episodes as well as some patients who have experi-
enced two episodes within a short time period (i.e., within
five years).

Remission Rates With Current Therapies

Given the importance of remission for both shorter- and lon-
ger-term outcomes, one current unmet need in therapeutics
is driven home by the low rates of remission documented in
contemporary studies of antidepressant therapy; only about
20% to 40% of patients with MDD achieve complete symp-
tom remission with current first-line treatments.!4 Somewhat
higher remission rates have been reported in some studies
of newer antidepressant medications, including 46% with
bupropion extended-release (Wellbutrin XL),!5 40% to 44%
with duloxetine (Cymbalta),16:17 47% with escitalopram
(Lexapro),!8 and up to 49% with venlafaxine extended-
release (Effexor XR).15:18.19 Caution is needed in interpreting
these results because the absolute numbers are heavily depen-
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dent on the remission rate on placebo, which in turn depends
on the specific patient population studied and the duration
and intensity of treatment. For example, a 57% remission
rate for a novel medication in a study with a 45% remission
rate for placebo is about the same as a 35% remission rate in
a study with a 25% remission rate for placebo. Meta-analy-
ses that have synthesized the results from individual studies
have reported conflicting results, ranging from comparable
remission rates across classes of antidepressants to a mod-
est advantage for antidepressants that work through dual
(i.e., enhancement of both noradrenergic and serotoninergic)
mechanisms.20.21 For example, one recent meta-analysis
of large and comprehensive (including both published and
unpublished) clinical trials that compared the efficacy of two
or more active treatments after six weeks or longer found the
highest remission rate with serotonin norepinephrine reuptake
inhibitors (SNRIs) (49%), followed by tricyclic antidepres-
sants (44%) and SSRIs (38%).22

Several studies have demonstrated higher remission rates



Treatment Strategies/Substrategies and Options

Level 2

Treatment Options SER BUP VEN CT CIT + BUP CIT + BUS
CIT +CT

Treatment Strategy Switch Augment

Level 2A

Treatment Options BUP VEN

Treatment Strategy Switch

Level 3

Treatment Options MRT NTP SER + Li or THY
BUP + Li or THY
VEN + Li or THY
CIT + Li or THY

Treatment Strategy Switch Augment

Level 4
Treatment Options TCP VEN + MRT

Treatment Strategy Switch

Source: Rush AJ, Fava M, Wisniewski SR et al.; STAR*D Investigators Group. Sequenced
treatment alternatives to relieve depression (STAR*D): rationale and design. Control Clin Trials.
2004:25(1):119-142. Reprinted with permission.

when patients who achieve only partial remission of symp-
toms receive additional, adjunctive pharmacologic or non-
pharmacologic therapies. One recent study reported a remis-
sion rate of 49% for patients treated with antidepressant
medication and interpersonal psychotherapy, versus 34% with
pharmacotherapy alone.23 Another recent study achieved a
50% remission rate using a four-step treatment algorithm that
included lithium (Eskalith, Lithobid) augmentation, mono-
amine oxidase inhibitors and electroconvulsive therapy.24
The Sequenced Treatment Alternatives to Relieve
Depression (STAR*D) trial has examined remission of MDD
using a strategy in which patients with inadequate response
to first-line therapy progress through a series of up to four
increasingly intensive treatments.2> In general, inadequate
response was defined as the failure to attain remission at
each treatment step. More than 4,000 patients with nonpsy-

chotic depression were enrolled and treated using the treat-
ment strategy shown in Figure 2.26 Patients with inadequate
response to citalopram (Celexa) were randomized to Level
2 treatments, which include four options to switch therapy
(sertraline [Zoloft], bupropion, venlafaxine or cognitive ther-
apy) or three augmentation treatments (bupropion, buspirone
[BuSpar] or cognitive therapy). Patients who received cogni-
tive therapy at Level 2 and who required additional therapy
were eligible for Level 2A options of venlafaxine or bupro-
pion. Level 3 options included either a switch to mirtazapine
(Remeron) or nortriptyline (Aventyl, Pamelor), or augmenta-
tion with lithium or thyroid hormone. Finally, patients who
were still unable to attain remission were randomized to Level
4 options of tranylcypromine (Parnate) or the combination of
venlafaxine plus mirtazapine.

In general, random assignment to therapy was used at each
step, although patients also had the option to decline specific
treatments. The trial was therefore intended to resemble the
typical clinical practice setting more closely than a conven-
tional randomized, controlled clinical trial. Overall, it was
estimated that 67% of patients were able to achieve remission
using this multistep approach.2> For patients with the most
treatment-resistant depression, who were unable to attain
remission with at least three prior treatment strategies, the
remission rate even with Level 4 therapies was relatively low
(approximately 10%).27 For these treatment-resistant patients,
the remission rate tended to be greater for those who received
the combination of venlafaxine and mirtazapine (13.7%)
than with the MAOI tranylcypromine (6.9%), but the differ-
ence between the two groups was not statistically significant.
Moreover, only a minority of the tranylcypromine-treated
patients received truly adequate trials of the MAOI (i.e.,
at least six weeks at 60 mg/day), which indicates that bet-
ter results might be obtained by specialists who were more
comfortable prescribing MAOIs. Although this study demon-
strates higher rates of remission than has been reported with
single-agent therapy, it should be noted that approximately
one-third of the patients enrolled in the STAR*D trial did not
attain remission of their symptoms even with intensive regi-
mens that included lithium augmentation, thyroid hormone
and combinations of several antidepressant medications.



CONCLUSION

Complete remission of depressive symptoms is associ-
ated with better functional recovery and a decreased
risk of depression recurrence. Despite the importance
of remission, most patients fail to obtain complete
remission of depression with current antidepressant

medications and psychotherapies. Intensive combina-
tion therapy strategies, including augmentation with
lithium, thyroid hormone, or cognitive or interpersonal
therapies, improve remission rates. Even with these
approaches, however, new therapy options and creative
applications of existing strategies are needed for the
patients who do not attain remission.
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ABSTRACT

Traditional models of the pathophysiology of MDD
and the effects of antidepressants have emphasized the
importance of neural circuits that are modulated by the
neurotransmitters serotonin, norepinephrine and dopa-
mine. More recently, investigators have examined the

ways in which abnormal functioning of nerve growth
factors may cause atrophy of specific brain regions and
contribute to the symptoms of depression. These find-
ings may have important implications for understanding
the mechanisms by which various medications improve
depressive symptoms when used to augment SSRIs or
other antidepressant medications.

Serotoninergic circuits of the central nervous system par-
ticipate in the regulation of many physiological processes,
including appetite, sexual behavior, mood, pain and responding
to stressful stimuli.l:2 Studies of individuals with MDD and
related disorders have demonstrated a number of abnormali-
ties of serotonergic neurotransmission, including decreased
levels of serotonin metabolites in cerebrospinal fluid (CSF)
and decreased serotonin receptor binding in cortical regions
that are densely innervated by serotonergic neurons.3-4 Genetic
polymorphisms of the serotonin transporter have been linked
to depressive symptoms and to structural brain alterations in
patients with depression.5 Selective serotonin reuptake inhibi-
tors block the function of the serotonin transporter, increase
serotonergic activity and improve the symptoms of depres-
sion.® Similarly, studies of CSF metabolites and brain imaging
studies have demonstrated alterations of central dopaminergic
and noradrenergic function among individuals with depressive
disorders.”

Neuronal Growth Factors and Depression

Brain imaging studies using high-resolution magnetic reso-
nance imaging have identified structural alterations that are
associated with MDD and with responses to antidepressant
therapy. It has been hypothesized that depressive symptoms

The Relationship Between the Mechanism of Action of

Augmenting Agents and the Neurobiology of Depression

may be specifically related to atrophy of portions of the hip-
pocampus, perhaps as a result of diminished expression of
nerve growth factors, and that the alleviation of hippocampal
atrophy may be one mechanism by which some antidepressant
medications work.8:9 In one of the first studies to examine hip-
pocampal atrophy in patients with MDD, high-resolution MRI
analysis of hippocampal volume was performed in medically
healthy patients with a history of MDD who were currently
in remission. Compared with matched control participants,
patients with a history of depression exhibited a mean reduc-
tion of 15% in left hippocampal volume (P=0.003) and a mean
reduction of 11% in right hippocampal volume (P=0.02).10
Subsequent research demonstrated that hippocampal atrophy
is generally greater for patients who have had MDD for longer
periods of time,!! and is significantly correlated with the life-
time number of untreated days of depression.!2

Hippocampal atrophy among individuals with depres-
sion has been linked to disturbances of neurotrophic factors,
especially to brain-derived neurotrophic factor (BDNF). Brain-
derived neurotrophic factor is a neuronal growth factor that is
widely distributed throughout the CNS, and that is thought to
participate in the regulation of neuronal survival, migration,
axon and dendrite development, synaptic plasticity, memory,
and cognitive function.® Brain-derived neurotrophic factor
concentrations in serum or plasma are significantly associated
with depressive symptoms and with response to antidepressant
therapy. A recent study of serum BDNF concentrations in 111
patients with depression and 107 matched control participants
found that patients with depression had lower mean BDNF
concentrations than the control participants.!3 This effect was
observed for women but not men, although only 20 of the 111
patients with depression enrolled in the study were men. Over
a four-week follow-up period, patients who received antide-
pressant medications exhibited significantly greater mean
BDNF concentrations than untreated patients. This effect
was observed only among patients who responded to therapy;
patients who did not improve with antidepressant therapy
exhibited no increase in BDNF concentration from baseline.

A prospective clinical study examined the effects of
paroxetine (Paxil) and the SNRI milnacipran on BDNF con-
centrations in patients with depression.!4 As shown in the
Figure, higher pretreatment HAM-D scores were significantly
associated with lower baseline serum BDNF concentrations.



Among treatment responders, serum BDNF increased 2.6-fold
and 1.8-fold from baseline with paroxetine and milnacip-
ran, respectively. Brain-derived neurotrophic factor values
increased only slightly from baseline in patients who did not
respond to antidepressant therapy. For both paroxetine-treated
and milnacipran-treated patients, responders had significantly
higher BDNF values than nonresponders after eight weeks
of treatment (Table). These findings suggest that increased
expression of BDNF may be an important mechanism by
which antidepressants produce their effects.®

Biological Mechanisms

Medications that are used to augment antidepressant therapy
include lithium (Eskalith, Lithobid), thyroid hormone and
atypical antipsychotics.!> Recent studies have begun to identify
possible mechanisms by which these agents improve depressive
symptoms when combined with conventional antidepressants.
These agents may act at physiological targets that are distinct
from the targets of conventional antidepressant drugs, possibly
creating the opportunity for additive or synergistic effects
when they are used for antidepressant augmentation.

Crossley and Bauer!6 recently performed two meta-analyses
of the efficacy of lithium for the augmentation of antidepres-
sant therapy. One analysis demonstrated that patients who had
not responded adequately to a variety of antidepressants were
much more likely to respond to lithium treatment than to pla-
cebo (odds ratio, 3.11; P<0.0001). The other analysis revealed
that augmentation with lithium also decreased the time required
for a response to antidepressant treatment, although this effect
was not as robust. It is of course true that the therapeutic
benefit of lithium may be derived from two different clinical
pathways, one by enhancing the neurochemical effects of the
antidepressant, the other by a primary antidepressant effect. In
the latter case, better responses might be expected in studies
that include a larger number of patients with depressions that
fall within the bipolar spectrum (e.g., Thase et al.17).

The beneficial effects of lithium augmentation have been
attributed by some experts to activity at central serotoninergic
receptors, possibly creating a synergistic interaction between
antidepressants and lithium on serotonergic function. Lithium
administration has been shown to increase prolactin release
in response to the serotonin precursor L-tryptophan; increase
plasma cortisol concentration when administered with the

A Negative Association Between Baseline Serum BDNF
Levels and Baseline HAM-D Scores

20

-
E . .
g 16 S 0o’
= S ® o
8 Se LYY °
5 " wlete. ®
[%2] LNy J .
[\ ° o & e o
a oo °° "'\: °
Lf 8 ‘-... ‘.‘:
a o, ®oo S~
m ~
g ! )
=]
@©
(2]

0 5 10 15 20 25 30 35

Ham-D (baseline)
r=-0.34, p=0.04
Source: Yoshimura R, Mitoma M, Sugita A et al. Effects of paroxetine or milnacipran on serum

brain-derived neurotrophic factor in depressed patients. Prog Neuropsychopharmacol Biol
Psychiatry. 2007;31(5):1034-1037. Reprinted with permission.

serotonin agonist fenfluramine; and increase the plasma con-
centration of serotonin metabolites when combined with anti-
depressant therapy.!8 Animal studies have also demonstrated
heightened serotoninergic activity in animals that received
lithium in combination with TCAs, MAOIs or SSRIs.!9

It is possible that lithium may also affect serotoninergic
function by means of a neurotrophic effect, perhaps by increas-
ing the expression of BDNF In animal models, lithium has
been shown to induce the expression of BDNF and to activate
receptors for BDNF in cortical neurons.20 The importance of
these neuroprotective or neurotrophic effects in patients with
depression has not yet been clearly established.

Atypical antipsychotics improve psychotic symptoms in
patients with schizophrenia and related disorders, with a gen-
erally lower risk of extrapyramidal motor effects than the con-
ventional antipsychotics (e.g., haloperidol [Haldol]). The lower
incidence of motor adverse effects with these agents has been
attributed to reduced chronic blockade of central dopamine
D, receptors.2! As described in more detail in the next discus-
sion, “The Efficacy and Safety of Atypical Antipsychotics as
Augmentation Strategies in the Treatment of Major Depressive
Disorder,” controlled clinical trials have demonstrated that
atypical antipsychotics significantly improve the response to
antidepressant therapy for patients who do not initially respond.



Serum BDNF Levels Before and 8 Weeks After Treatment

0 week (ng/mL) 4 week (ng/mL) 8 week (ng/mL)

Paroxetine

(responder) 9.1+7.7 11.6+8.3 22.0+8.5%
Paroxetine

(nonresponder) 9.6+8.0 9.9+8.4 13.8+6.7
Milnacipran

(responder) 9.9+9.0 10.9+7.9 18.249.1*
Milnacipran

(nonresponder) 9.6+6.4 9.6+7.2 13.4+7.1
Control 23.4+10.1 None None

Source: Yoshimura R, Mitoma M, Sugita A et al. Effects of paroxetine or milnacipran on serum
brain-derived neurotrophic factor in depressed patients. Prog Neuropsychopharmacol Biol
Psychiatry. 2007;31(5):1034-1037. Reprinted with permission.

The precise mechanism by which these agents improve depres-
sive symptoms is not known, but several possibilities have
been suggested.

The atypical antipsychotics generally act as potent antago-
nists of 5-HT, receptors, and of the 5-HT, 5 subtype in par-
ticular.2! The combination of serotonergic antidepressants and
atypical antipsychotics may improve depression, at least in
part, by stimulating central noradrenergic activity. Inhibitory
5-HT, 4 receptors of the locus ceruleus normally suppress nor-
adrenergic outflow throughout the brain, and blocking these
receptors may therefore release this inhibition.¢ This hypoth-
esis implies that other antidepressant medications that block
5-HT, 5 receptors would also improve depressive symptoms
when used to augment SSRIs for treatment-resistant patients.
Placebo-controlled clinical trials have demonstrated signifi-
cant beneficial effects of antidepressant augmentation with
both mirtazapine (Remeron) and nefazodone.22.23

Individual atypical antipsychotics also modulate the effects
of several different neurotransmitter systems, including other
5-HT receptor subtypes.2! Ziprasidone (Geodon) has high
affinity for several 5-HT receptor subtypes, including 5-HT o
and 5-HT,, receptors, and acts as serotonin/norepinephrine
reuptake blocker.2425 Aripiprazole (Abilify) is a 5-HTj
partial agonist.26 Quetiapine (Seroquel) acts at 5-HT | 5 recep-
tors and also increases noradrenergic activity.2’7 Activation
of dopamine receptors in prefrontal cortical regions has also
been proposed as a possible mechanism for both the improve-

ment in negative symptoms of schizophrenia and depressive
symptoms with these agents.28 In contrast with other atypical
antipsychotics, aripiprazole acts as partial D, receptor agonist,
perhaps contributing to its antidepressant effects.2?

Atypical antipsychotics may also produce other effects
that contribute to their antidepressant efficacy. For example,
some atypical antipsychotics, including ziprasidone, clozapine
(Clozaril), olanzapine (Zyprexa) and quetiapine, have been
shown to reduce serum cortisol in healthy participants, sug-
gesting decreased activation of the hypothalamic-pituitary
axis (HPA).2530.31 The conventional antipsychotic haloperidol
did not decrease cortisol secretion.3! Research from animal
models suggests that the atypical antipsychotics also stimu-
late the expression of neurotrophic factors, including BDNF.
Several studies have used an experimental model in which
stress associated with chronic restraint decreases BDNF
expression and promotes hippocampal atrophy in rats. These
studies have found that atypical antipsychotics prevent the
stress-induced decrease in BDNF expression and hippocampal
atrophy.32:33 In contrast, animal model studies have suggested
that conventional antipsychotics such as haloperidol may
actually decrease brain BDNF activity.34 These animal studies
suggest that alterations in growth factor expression or activity
may contribute to the effects of the atypical antipsychotics
in depression and other psychiatric conditions, although no
studies have specifically examined these issues in patients with

CONCLUSION

It is generally accepted that depressive symptoms reflect
abnormal functioning of CNS pathways that are modu-
lated by serotonin, norepinephrine and—to a lesser
extent—dopamine. Depressive symptoms may also be
related to diminished expression of nerve growth fac-

tors, especially BDNE, resulting in hippocampal atro-
phy. Low levels of BDNF predict more severe depres-
sive symptoms, and increasing BDNF concentrations
with antidepressant therapy parallel clinical responding.
Atypical antipsychotics affect a broad range of serotonin
receptors, and may also indirectly modulate other neu-
rotransmitter systems.
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ABSTRACT

Evidence supporting the use of atypical antipsychotics
for augmentation of antidepressant therapy has grown
substantially in the last few years. A recent meta-analysis
of randomized, controlled clinical trials demonstrated
substantially higher rates of response and remission for

treatment-resistant patients who received augmentation
with olanzapine (Zyprexa), quetiapine (Seroquel) or
risperidone (Risperdal). Recent clinical trials of aripipra-
zole (Abilify), quetiapine and risperidone have provided
more evidence for the efficacy and safety of these agents
for antidepressant augmentation.

Atypical antipsychotics have long been used to augment
antidepressant medications for treatment-resistant patients,
but controlled clinical trials demonstrating the efficacy of this
strategy have appeared only during the last few years.! A recent
meta-analysis examined the effectiveness of augmentation
with the atypical antipsychotics olanzapine, risperidone and
quetiapine using data from 1,500 patients with treatment-resis-
tant MDD who were enrolled in 10 randomized, double-blind
clinical trials. The response and remission rates for patients
who were randomized to augmentation with an atypical anti-
psychotic were approximately double those of placebo-treated
patients (Figure). No randomized, controlled clinical trials of
aripiprazole or ziprasidone (Geodon) had been reported when
this meta-analysis was conducted. More recent studies have
demonstrated the efficacy of aripiprazole augmentation in
treatment-resistant patients, and they have also added to the
information available about augmentation with other atypical
antipsychotics.

Efficacy of Atypical Antipsychotic
Augmentation in Recent Clinical Trials

In the first of two posters reprinted here, which was presented
at the 2007 Annual Meeting of the American Psychiatric
Association in San Diego, Berman and colleagues examined
the efficacy and safety of the atypical antipsychotic aripip-
razole, in comparison with placebo, as adjunctive therapy

The Efficacy and Safety of Atypical Antipsychotics as Augmentation

Strategies in the Treatment of Major Depressive Disorder

for patients who failed to respond adequately to antidepres-
sant therapy and who had a previous history of treatment
failure to at least one other antidepressant regimen. A total of
362 patients were randomized to treatment with placebo or
aripiprazole at doses of 2 mg/day to 20 mg/day for six weeks.
Aripiprazole treatment was associated with improvement on
several clinical outcomes, including the rate of remission.
As shown in Poster Figures 4a and 4b, significant response
to treatment was noted as early as the first week of therapy,
compared with placebo, whereas a significant increase in the
proportion of patients who attained remission was noted after
three weeks. Aripiprazole treatment was also associated with
significantly greater improvement from baseline than placebo
for the MADRS mean score and for scores on the CGI-Severity
(CGI-S) depression rating scales.

A separate analysis of data from this study, also presented at
the 2007 Annual Meeting of the APA, described the effects of
aripiprazole augmentation on patient functional abilities, which
were assessed using the Sheehan Disability Scale (SDS).2 The
SDS is a three-item patient rating scale that assesses ability
to function at work or school, in social interactions, and with
family. It is scored on a scale of 0 (no disability) to 10 (extreme
disability). When the data were analyzed using a last-observa-
tion-carried-forward (LOCF) approach, in which missing val-
ues for patients who discontinued the study prematurely were
carried forward from their last observation, improvement from
baseline for patient scores on the SDS tended to be greater with
aripiprazole (mean improvement, 1.11 points) than with pla-
cebo (0.65 points), although this difference was not quite sta-
tistically significant (P=0.055). When the data were analyzed
using only observed cases (OC) at each follow-up evaluation,
improvement in SDS from baseline was significantly greater
with aripiprazole (mean improvement, 1.17 points) than with
placebo (0.64 points; P=0.037). These results suggest that aug-
mentation with an atypical antipsychotic may improve patient
functioning as well as scores on depression rating scales.

In the second poster shown here, which was presented at the
2006 Annual Meeting of the APA, Mattingly and colleagues
examined augmentation with quetiapine for patients with
persistent depressive symptoms (HAM-D score=20) after six
weeks of antidepressant therapy. A total of 40 patients were
randomized to eight weeks of double-blind placebo or quetia-
pine at doses of 200 mg/day to 400 mg/day, in combination with



ongoing therapy with either an SSRI or SNRI. As shown in
Poster Figure 4, the proportion of patients who attained remis-
sion after eight weeks was significantly greater for patients
who received quetiapine than placebo (P<0.05). Treatment
response was also noted for more patients with quetiapine.

As shown in Poster Figures 2 and 3, quetiapine was also
associated with significantly greater improvement than placebo
on other measures of depressive symptom severity, including
mean MADRS score and CGI ratings of severity and improve-
ment. Quetiapine was recently approved by the FDA for use as
monotherapy for patients with bipolar depression.

Other recent studies have also examined augmentation
with atypical antipsychotic agents for patients with depres-
sive disorders. An open-label study examined the efficacy of
aripiprazole for eight weeks in 15 patients with no response or
a partial response to antidepressant therapy after at least eight
weeks of treatment.3 Six of the 15 patients achieved remission
of depression (HAM-D score<7) after one week of treatment,
and nine of the 15 patients achieved remission after two weeks.
The study was completed by eight patients, all of whom exhib-
ited remission of their depression by the end of the study.

A second open-label study examined the effects of aripip-
razole on residual anxiety symptoms in patients who were tak-
ing SSRIs for depression or anxiety disorders.4 A total of 10
patients with persistent anxiety after at least six weeks of SSRI
treatment were treated with open-label aripiprazole. After
two weeks of treatment, eight of the 10 patients exhibited an
improvement in anxiety of at least 50% on the Hamilton Rating
Scale for Anxiety (HAM-A).

Mclntyre and colleagues® performed a double-blind, pla-
cebo-controlled clinical trial of quetiapine augmentation in 58
patients with MDD and comorbid anxiety disorders who had
persistent symptoms following treatment with SSRIs or ven-
lafaxine (Effexor) for at least six weeks. Mean scores on the
HAM-D improved from baseline by an average of 11.2 points
with quetiapine versus 5.5 points with placebo (P=0.008).
Anxiety symptoms, which were measured using the HAM-A,
also improved significantly more with quetiapine than with
placebo (mean improvement of 12.5 versus 5.9 points for the
quetiapine and placebo groups, respectively; P=0.002). The
incidence of remission of depressive symptoms tended to be
higher with quetiapine than with placebo (31% versus 17%
after eight weeks), although this difference was not statistically

significant.

The efficacy of risperidone for antidepressant augmenta-
tion was examined in a three-part clinical trial of patients with
MDD who had failed to respond previously to one to three dif-
ferent antidepressant medications.® The patients were initially
treated with citalopram (Celexa) for four to six weeks. Patients
who did not improve by at least 50% on the HAM-D from
baseline received open-label augmentation with risperidone
for four to six weeks. Patients who attained remission during
the open-label portion of the study entered a double-blind,
randomized, discontinuation phase in which they received
risperidone or placebo for 24 weeks. A total of 489 patients
began the trial; 434 patients exhibited an inadequate response
to citalopram treatment and entered the open-label risperidone
phase. Of these, 241 patients remitted and entered the double-
blind phase, during which patients received either placebo or
risperidone. The study primary end point—the time to relapse
in the 24-week, double-blind discontinuation phase—did not
differ between the risperidone and placebo groups. The median
time to relapse was 102 days for patients who received risperi-
done and 85 days with placebo (not statistically significant).
The authors did note a significantly longer time to relapse in
patients who were fully nonresponsive to citalopram mono-

Pooled Response and Remission Rates
(10 RCTs, N = 1500)

1004 H Atypical Antipsychotic
904 O Placebo

80+
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60 57.2
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Rate, %
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Abbreviation: RCT = randomized controlled trial.

Source: Papakostas Gl, Shelton RC, Smith J, Fava M. Augmentation of antidepressants with atypical
antipsychotic medications for treatment-resistant major depressive disorder: a meta-analysis. The
Journal of Clinical Psychiatry. 68, 826-831, 2007. Copyright 2007, Physicians Graduate Press. Reprinted
by permission.




therapy, which was defined as an improvement of less than
25% on the HAM-D during the initial citalopram monotherapy
phase of the study. In this subgroup of patients, risperidone
was associated with a lower overall relapse rate (64.1% versus
56.1%; P<0.05) and longer median time to relapse (97 days
versus 56 days; P=0.05).

Antidepressant augmentation with ziprasidone was exam-
ined in a single-group, open-label study of 20 patients with
SSRI-resistant MDD.7 Clinical response was defined as a
reduction in HAM-D score of at least 50% from baseline.
When analyzed on an intent-to-treat basis, 10 of the patients
(50%) responded to augmentation with ziprasidone. The
trial was completed by 13 patients. An analysis of only the
completers found that eight patients (61.5%) met criteria for
treatment response. The proportion of patients who achieved
remission was five of 20 patients for the intent-to-treat analysis
(25.0%), and five of 13 patients using the completer analysis
(38.5%).

Few data are available to suggest which subgroups of
patients might be most likely to benefit from augmentation
with atypical antipsychotics. In the large clinical trial of risperi-
done described previously, long-term risperidone therapy was
more effective than placebo at preventing depression relapse in
patients who had the poorest initial response to antidepressant
therapy.® It is possible that other patient factors may predict an
increased likelihood of responding to augmentation with an
atypical antipsychotic agent, such as the presence of psychotic
features, a family history of schizophrenia or even biochemical
measures. At present, potential predictive factors are not well
defined.

Safety and Tolerability of Augmentation

Atypical antipsychotics have the potential to produce a number
of adverse effects, including extrapyramidal motor symptomes,
sedation, tardive dyskinesia, weight gain and metabolic syn-
drome.! In the 10-trial meta-analysis, the rate of discontinua-
tions due to adverse events was greater with atypical antipsy-
chotic augmentation than with placebo, by approximately a
factor of three. It should be noted that none of the studies in
this meta-analysis extended beyond 12 weeks, and most were
only four to eight weeks in duration. Therefore, it is important
to note that conclusions regarding the long-term risk of weight

gain and/or metabolic syndrome with combination therapy
cannot be drawn from this meta-analysis. In addition, weight
gain or changes in glycemic control were not specifically
assessed in this meta-analysis. Recent recommendations from
the American Diabetes Association and other groups now urge
psychiatrists to monitor these metabolic effects carefully in
patients taking atypical antipsychotics.3

In the Posters presented here, atypical antipsychotics were
generally well-tolerated by patients when used in combina-
tion with antidepressants, although adverse effects that are
characteristic of the atypical antipsychotics were noted more
often for patients who received augmentation. In the Poster
by Berman and colleagues, aripiprazole was well-tolerated by
the patients, with a low rate of discontinuations due to adverse
effects. Adverse events that were related to extrapyramidal
motor symptoms (mostly akathisia) were reported by 9.7%
of patients who received placebo and 27.5% of patients who
received aripiprazole augmentation. Although the incidence
of akathisia was significantly higher with aripiprazole than
with placebo, only one patient discontinued the study for this
reason. Aripiprazole was also associated with more weight gain
than placebo.

In the Poster by Mattingly and colleagues, the incidence
of extrapyramidal symptoms and akathisia were not reported.
Patient scores on rating scales of abnormal motor events were
similar for the two groups, although the number of patients
enrolled was relatively small. Weight gain was noted with
quetiapine (mean increase, approximately 3 kg) but not for the
placebo group.

Although none of the atypical antipsychotics is currently
FDA-approved for augmentation of antidepressant therapy
in patients with MDD, the manufacturers of both the olanza-
pine-fluoxetine combination (Symbyax) and aripiprazole have
applied to the FDA for this indication. Pending the FDA’s
formal review, the studies reviewed here do suggest that these
agents have therapeutic potential for at least a subset of patients
with difficult-to-treat depression and are generally well-tolerat-
ed in this setting. It is not yet certain if augmentation effects are
true across the class or, rather, if some agents are more effec-
tive than others when combined with antidepressants. Whether
or not formal approval is forthcoming, physicians prescribing
atypical antipsychotic agents for antidepressant augmentation
should carefully monitor their patients for adverse events, par-



ticularly weight gain and the other risk factors of the metabolic
syndrome. The detailed prescribing information provided by
the manufacturers should be carefully reviewed before using
an atypical antipsychotic for patients with treatment-resistant
depression.

(On Nov. 20, 2007, the FDA approved aripiprazole as the
first adjunctive treatment to antidepressant therapy in adults
with MDD—Ed.)

CONCLUSION

The evidence supporting the use of atypical antipsychot-
ics for the augmentation of treatment-resistant MDD
has increased substantially in a relatively short period
of time. The results of a large meta-analysis of risperi-
done, olanzapine and quetiapine demonstrated markedly
greater proportions of patients who attained remission or
treatment response with augmentation. These findings
were supported by more recent studies of aripiprazole,
quetiapine, risperidone and ziprasidone. Although these
agents have generally been well-tolerated when used in
this setting, long-term studies (>12 weeks) are lacking,
and patients should be monitored carefully for extra-
pyramidal symptoms, akathisia, weight gain and other
adverse events. It is also not clear at present whether
augmentation with atypical antipsychotics is more or
less effective than other effective augmentation strate-
gies, such as the use of lithium (Eskalith, Lithobid) or
thyroid hormone. Additional randomized, placebo-con-
trolled clinical trials that directly compare the different
augmentation strategies are needed to clarify this issue.
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Efficacy and Safety of Aripiprazole as Adjunctive Therapy in
Major Depressive Disorder: A Multicenter, Randomized,

Double-blind, Placebo-controlled Study (Study CN138-139)

OBJECTIVE

ABSTRACT

Objective: Evaluate the efficacy and safety of adjunctive aripiprazole vs. placebo to standard anti-
depressant therapy (ADT) in patients with major depressive disorder who showed an incomplete
response to =1 historical ADT and one prospective ADT.

Methods: The study comprised a 7- to 28-day screening phase; an 8-week, prospective treat-
ment phase; and a 6-week randomization phase. During prospective treatment, patients expe-
riencing a major depressive episode (HAM-D17 Total score =18) received ADT dosed per label
guidelines: escitalopram, fluoxetine, paroxetine CR, sertraline or venlafaxine XR, each with single-
blind, adjunctive placebo. Patients with an incomplete response were then randomized to either
continued adjunctive placebo or adjunctive aripiprazole (2-20 mg/day). Primary efficacy end point
was the mean change in MADRS Total score from end of prospective treatment to end of random-
ized treatment (Week 14, Last Observation Carried Forward [LOCF]), assessed by ANCOVA, with
the end of prospective treatment phase score as a covariate and treatment and study center as
main effects.

Results: 178 patients were randomized to adjunctive placebo and 184 to adjunctive aripiprazole.
Baseline demographics were similar between groups (mean MADRS Total score=26.0). Mean
MADRS change was significantly greater with adjunctive aripiprazole vs. adjunctive placebo (-8.8
vs. -5.8; P<0.001). Adverse events occurring in =10% of patients with either adjunctive placebo
or adjunctive aripiprazole groups were: akathisia (4.5 vs. 23.1%), headache (10.8 vs. 6.0%) and
restlessness (3.4 vs. 14.3%). Incidence rates of adverse events leading to discontinuation were
low in patients treated with adjunctive placebo (1.7%) and with adjunctive aripiprazole (2.2%);
only one adjunctive aripiprazole-treated patient discontinued due to akathisia. Weight gain =7%
was seen in 1.2% and 7.1% of adjunctive placebo- and adjunctive aripiprazole-treated patients,
respectively.

Conclusions: In patients with major depressive disorder who showed an incomplete response to
standard antidepressant therapy, adjunctive aripiprazole is efficacious and well tolerated.

INTRODUCTION

e Achieving symptom response or remission is difficult in patients with major depressive disorder
who have shown inadequate response to =1 prior antidepressant trial

e Many patients only achieve partial response or continue to experience residual symptoms. Such
patients are likely to show reduced functioning and a poorer prognosis'

e (One approach to improving treatment is augmentation pharmacotherapy with an atypical anti-
psychotic plus an antidepressant

e Pharmacologically, aripiprazole has potential for use as adjunctive therapy in major depressive
disorder, as it is a partial agonist at D»/D5 and serotoniny, (5-HT4,) receptors, and an antagonist
at 5-HT,, receptors?:3

e (Open-label studies have reported the efficacy of adjunctive aripiprazole in treatment-resistant
depression6 and partial responders to antidepressant treatment”~9

e Two randomized, double-blind, placebo-controlled studies of identical design were undertaken to
evaluate the efficacy and safety of adjunctive aripiprazole in major depressive disorder (CN138-
163 and CN138-139). This poster reports on the results of the CN138-139 study

e To evaluate the efficacy and safety of adjunctive aripiprazole (2-20 mg/day) vs. placebo to stan-
dard antidepressant therapy (ADT) in patients with major depressive disorder who have shown
an incomplete response to =1 historical ADT and one prospective, 8-week ADT trial.

METHODS

e The study comprised a 7-28 day screening phase, an 8-week, prospective treatment phase and
a 6-week randomized, double-blind phase (Figure 1)

e Eligible patients were aged 18-65 years and had a major depressive episode (Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition [DSM-IV-TR] criteria) lasting =8 weeks

e Patients also had to report an inadequate response to =1 and <3 adequate antidepressant
(ADT) trials of >6 weeks duration (>3 weeks for combination treatments) at the minimum
dose specified in the Massachusetts General Hospital Antidepressant Treatment Response
Questionnaire (ATRQ)

o An 8-week prospective treatment (Phase B) with ADT further established inadequate response
prior to randomization to double-blind treatment with aripiprazole or placebo

e During prospective treatment, patients experiencing major depression (17-item Hamilton Rating
Scale for Depression [HAM-D17] Total score =18) received single-blind adjunctive placebo plus
ADT, targeting the following doses by the end of the third week:

— Escitalopram 10 or 20 mg/day

— Fluoxetine 20 or 40 mg/day

— Paroxetine controlled-release (CR) 37.5 or 50 mg/day
— Sertraline 100 or 150 mg/day

— Venlafaxine extended-release (XR) 150 or 225 mg/day

e Incomplete responders (<50% reduction in the HAM-D17 Total score from baseline to the end
of the prospective treatment phase, a HAM-D17 Total score =14 or a Clinical Global Impression-
Improvement [CGI-I] score =3) were randomized in the double-blind treatment phase

¢ |n the 6-week, randomized, double-blind treatment phase, patients were assigned to adjunctive
placebo or adjunctive aripiprazole (2-20 mg/day) plus continued ADT

— Adjunctive aripiprazole started at 5 mg/day

— Dose changes of 5 mg/day each week were allowed based on tolerability/efficacy

— Patients with tolerability issues on 5 mg/day could have doses lowered to 2 mg/day

— Target adjunctive aripiprazole dose was 10 mg/day if “well tolerated”

— The maximum dose of adjunctive aripiprazole was 15 mg/day with fluoxetine and paroxetine CR




Robert M. Berman, MD'; Ronald N. Marcus, MD'; Rene Swanink, MS?
Willam H. Carson, MD* Robert D. McQuade, PhD’; Arif Khan, MD*

1Bristol-Myers Squibb, Wallingford, CT; 2Bristol-Myers Squibb, Braine I'Alleud, Belgium; 30tsuka Pharmaceutical
Development & Commercialization Inc., Princeton, NJ; Northwest Clinical Research Center, Bellevue, WA

STUDY DESIGN
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ADT = Antidepressant Therapy

STATISTICAL ANALYSES

e Data from efficacy and safety ratings were evaluated using analysis of covariance (ANCOVA)
with the end of prospective treatment phase score as the covariate and controlling for study
center

e Body weight was evaluated with ANCOVA, including the weight at the end of prospective treat-
ment phase as covariate

e (ategorical data (response, remission rates) were evaluated using Cochran-Mantel-Haenszel
procedure controlling for study center

e Primary analyses were LOCF, with observed cases (OC) analyses performed for
confirmation

RESULTS

Table 1. Baseline Demographics of Randomized Patients

STUDY END POINTS

e Efficacy evaluations were performed weekly

e Primary end point:

— Mean change in Montgomery-Asberg Depression Rating Scale (MADRS) Total score from end
of prospective treatment phase to end of randomized treatment phase (last observation carried
forward [Week 14, LOCF))

e Secondary efficacy measures:

— Mean change in Sheehan Disability Scale (SDS) mean score as well as family, social and work/
school items

— Remission: MADRS Total score of <10 and =50% reduction in MADRS Total score from end of
prospective treatment phase

— Response: =50% decrease from end of prospective treatment phase in MADRS Total score

— CGI-I score and change from baseline in Clinical Global Impression-Severity of lliness (CGI-S)
score

o Safety assessments included:
— Adverse event (AE) reporting

— Extrapyramidal symptoms (EPS) using Simpson-Angus Scale (SAS), Barnes Akathisia Rating
Scale (Barnes) and Abnormal Involuntary Movement Scale (AIMS)

— Body weight

Placebo Aripiprazole
(n=178) (n=184)
Age, years: mean (SD) 44.1 (10.9) 46.5 (10.6)
Gender, % male 36.0 38.0
Weight*, kg: mean (SD) 86.4 (20.8) 84.5 (19.5)
Duration of current episode, months:
mean (SD) 43.6 (53.5) 38.4 (58.7)
Depressive episodes
Mean number (SD) 36(40) 4.2 (4.5)
Single (%) 309 22.3
Recurrent (%) 69.1 7.7
MADRS Total score*: mean (SD) 26.0 (6.5) 26.0 (6.0)

*Assessed at end of prospective treatment phase.
SD = Standard Deviation; MADRS = Montgomery-Asberg Depression Rating Scale.

Table 2. ADT Assignment

e Distribution of each ADT during double-blind treatment is shown in Table 2. The mean adjunc-
tive aripiprazole dose across all ADTs during the last week of treatment was 11.8 (2-20) mg/
day, and was similar between ADT treatment groups

Placebo Aripiprazole

(n=178) (n=184)
Escitalopram (%) 292 299
Fluoxetine (%) 14.0 141
Paroxetine CR (%) 7.9 103
Sertraline (%) 19.7 201
Venlafaxine XR (%) 29.2 255

ADT = Antidepressant Therapy; CR = Controlled Release; XR = Extended Release.

Poster presented at the 160th Annual Meeting of the APA. San Diego; May 19-24, 2007. Reprinted with permission.
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Figure 2. Patient Disposition Table 3. Change in MADRS Total Score by ADT at Week 6 (LOCF)
No significant treatment-by-ADT interaction (P=0.472) was observed (Table 3)

Screening phase

Enrolled: n=1044 Placeb Aripi I
aceno I razole
ADT EER
n Mean Change n Mean Change
Entered prospective -
treatment phase: n=781 Escitalopram 50 -4.3 54 92
Fluoxetine 23 -8.1 26 -10.8
Not continu Paroxetine CR 13 -56 18 8.3
Discontinued: n=159 (20.4%) -
« Adverse event: n=50 (6.4%) Sertraline 35 5.2 36 93
« Withd - n=46 (5.9%
et Venlafaxine XR 51 67 47 75

MADRS Total score is rated from 0-60, where a negative change indicates improvement.
Rrmsrmiazslim bl e MADRS = Montgomery-Asberg Depression Rating Scale; LOCF = Last Observation Carried Forward; ADT = Antidepressant
Placebo: n=3622 Therapy; CR = Controlled Release; XR = Extended Release.

Figure 4a. MADRS Remission Rates (LOCF)

o Adjunctive aripiprazole produced statistically significantly greater remission (26.0 vs. 15.7% at
end point, P<0.05) and response rates (33.7% vs. 23.8% at end point, P<0.05) than adjunctive
placebo (Figures 4a and 4b)

Received double-blind treatment:
Placebo: n=176

Received double-blind treatment:
Aripiprazole: n=182

Discontinued®: n=16 (9.1%)
* Lack of efficacy: n=2 (1.1%)

Discontinued®: n=22 (12.1%)
* Lack of efficacy: n=2 (1.1%)

Completed:
0

* Adverse event: n=4 (2.3%) * Adverse event: n=6 (3.3%)
« Withdrew consent: n=4 (2.3%) « Withdrew consent: n=5 (2.7%) 30
« Other: n=6 (3.4%) « Other: n=9 (4.9%) Placebo .
. 251 - Aripiprazole "
a Four randomized patients were never treated with double-blind study medication (two of whom were random- §' 20
ized in error). -
In the placebo group four patients discontinued prior to undergoing any efficacy assessment. ‘g 15
C In the aripiprazole group one patient discontinued prior to undergoing any efficacy assessment. %
= 10 -
§
Figure 3. MADRS Total Score (LOCF) T s
e Mean reduction in MADRS Total score was statistically significantly greater in patients o
receiving adjunctive aripiprazole vs. placebo from Week 2 through to end point (-8.8 vs. T+ 2 a3 a4 s &
-5.8: P<0.001; Figure 3) Week
- 0 1| |2 ? 4| 5| 6 *P<0.05 vs. placebo; **P<0.01 vs. placebo.
g 2 0 Remission = MADRS Total score <10 and =50% reduction in MADRS Total score from end of prospective treatment.
:; ﬁ MADRS = Montgomery-Asberg Depression Rating Scale; LOCF = Last Observation Carried Forward.
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MADRS = Montgomery-Asberg Depression Rating Scale; LOCF = Last Observation Carried Forward; SE = Standard Error. 0 . . . . .
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o The treatment-by-gender interaction at end point was statistically significant (P=0.002). *P<0.05 vs. placebo; **P<0.01 vs. placebo; **P<0.001 vs. placebo
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Figure 5. CGl-Severity Scores (LOCF)

e Mean Clinical Global Impression-Severity of lliness (CGI-S) scores (Figure 5) and CGI-I scores
both showed significant improvements with adjunctive aripiprazole vs. adjunctive placebo at all
time points.

Mean Change (SE) from End of
Prospectivee Treatment

0.5 4

0.8

-1.0 4

1.2

Week
1 2 3 4

Placebo s
Aripiprazole

**P<0.01 vs. placebo; ***P<0.001 vs. placebo.
CGI-S scores at end of prospective treatment phase: placebo 4.1; aripiprazole 4.1.
LOCF = Last Observation Carried Forward; CGI-S = Clinical Global Impressions — Severity of lliness.

e SDS scores showed that patients who received adjunctive aripiprazole had statistically sig-
nificantly greater improvements on their family and social activities than those who received

adjunctive placebo

Table 4. Adverse Events (=5% in either treatment group)
e Adjunctive aripiprazole was well tolerated (Table 4)

Incidence (%)
Adverse event Placebo Aripiprazole
(n=178) (n=182)
Akathisia 4.5 231
Insomnia 23 Tl
Restlessness 3.4 14.3
Fatigue 3.4 6.0
URIs 4.0 8.2
Nausea 5.1 27
Headache 10.8 6.0
Diarrhea 6.7 33
Dry mouth 6.3 3.3
Blurred vision B 6.6

URIs = Upper Respiratory Tract Infections.

Tolerability

o Qverall EPS-related AEs were reported by 9.7% of adjunctive placebo-treated patients and
27.5% of adjunctive aripiprazole-treated patients

o Akathisia was reported by 4.5% of adjunctive placebo-treated and 23.1% of adjunctive aripipra-
zole-treated patients

e Discontinuations due to akathisia occurred in only one adjunctive aripiprazole-treated patient

(0.5%) and no patients discontinued due to restlessness

e Minimal changes (LOCF) were seen at end point on the SAS (placebo 0.08; aripiprazole 0.28,
P=0.137), AIMS (placebo 0.01; aripiprazole 0.04, P=0.560) and Barnes (placebo 0.02; aripipra-
zole 0.24, P<0.001) scales

o Adjunctive aripiprazole was associated with a statistically significantly greater mean weight
change than adjunctive placebo (LOCF) (+2.01 kg vs. +0.34 kg, P<0.001). Significantly more
patients showed =7% weight gain with adjunctive aripiprazole than with adjunctive placebo
(7.1% vs. 1.2%, P<0.01)

CONCLUSIONS

e |n patients with major depressive disorder who showed an incomplete response to standard
antidepressant therapy, adjunctive aripiprazole augmented the efficacy of the antidepressant
treatment

o Adjunctive aripiprazole is well tolerated; few patients discontinued treatment due to side effects

e This is one of two randomized, double-blind, placebo-controlled studies completed to date that
both demonstrate the efficacy of adjunctive aripiprazole in major depressive disorder

e An ongoing study will evaluate the longer-term safety of adjunctive aripiprazole in this difficult-
to-treat population
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Quetiapine Combination for

Treatment-Resistant Depression

ABSTRACT

Objective: Growing evidence supports augmentation of antidepressant therapy with atypical
antipsychotics in treatment-resistant depression. -2 This study investigated augmenting concurrent
treatment with quetiapine in depressed patients partially responsive to SSRI/SNRI treatment.
Methods: In this 8-week, double-blind, placebo-controlled trial, patients (18-65 years) with base-
line HAM-D17 scores =20 following 6 weeks SSRI/SNRI treatment were randomized to receive
quetiapine (200-400 mg) or placebo as augmentation to SSRI/SNRI treatment. Efficacy measures
included HAM-D17, MADRS, CGI-S, and CGI-I at study end.

Results: Baseline HAM-D17 scores were 25.0 and 24.5, and baseline MADRS scores were

32.5 and 33.5, for quetiapine (mean dose 268 mg/day, n=21) and placebo (n=11), respectively.
Following treatment, patients receiving quetiapine had significantly lower HAM-D17 scores versus
placebo (8.3 versus 14.7, respectively, p<0.01). More patients receiving quetiapine responded

to treatment (=50% reduction in HAM-D17 score) (67% versus 27%, p=0.015), and achieved
remission (HAM-D17 score <7) (43% versus 15%, p<0.05), versus placebo. Patients receiving
quetiapine had significantly lower MADRS (15.4 versus 24.8, p<0.02), CGI-S (2.8 versus 3.8,
p<0.03), and CGI-I (2.5 versus 3.5, p<0.04) scores versus placebo. Quetiapine treatment was
generally well tolerated.

Conclusion: Quetiapine augmentation of SSRI/SNRI treatment may benefit patients with treat-
ment-resistant depression and warrants further investigation.

INTRODUCTION

o Major depressive disorder (MDD) remains a very common and under-treated condition, resulting
in a high degree of disability.3

e Despite the proliferation of antidepressants, high rates of treatment resistance among patients
with MDD remain a key challenge for clinicians.

e (Qptions for patients who do not respond to treatment with selective serotonin reuptake inhibi-
tors (SSRIs) or serotonin-norepinephrine reuptake inhibitors (SNRIs) include switching to another
antidepressant or combining therapy with a different class of treatment.4°

e Growing evidence supports the combination of antidepressant therapy with atypical antipsychot-
ics in treatment-resistant depression. !+

o \We report the efficacy and tolerability of quetiapine in combination with existing antidepressant
therapy in depressed patients partially responsive to SSRI/SNRI treatment.

METHODS

Study Design and Selection Criteria

e 8-week, double-blind, randomized, placebo-controlled study performed in the USA.

o This study included outpatients aged 18-65 years with a primary diagnosis of major depression
who were not psychotic and had a baseline Hamilton Depression (HAM-D)-17 rating of =20 fol-
lowing @ minimum of 6 weeks of ongoing treatment with an SSRI or SNRI. All patients met the
DSM-IV criteria for recurrent major depression, had a HAM-D item 1 (depressed mood) score of
=2 at baseline, and had failed =1 4-week trial of a clinically appropriate dose of another antide-
pressant.

Patients were excluded from the study if they met DSM-IV criteria for substance abuse or

dependence within 3 months, tested positive for illicit substances of abuse by urine toxicology,
were judged a serious suicidal or homicidal risk or had made a suicide attempt within the past
3 months, had a history of clinically significant disease that would affect or be affected by trial

medication, had clinically significant abnormalities on ECG, were pregnant, lactating or plan-
ning to become pregnant, had participated in a clinical research study in the last 90 days, were
judged at risk of non-compliance with the visit schedule or study procedures, had a known
intolerance or lack of response to quetiapine, or had received treatment with mood stabilizers,
other antipsychotics or antidepressants other than SSRIs/SNRIs for a minimum of 2 weeks prior
to enroliment.

Study Treatments

e Patients were randomized (2:1 ratio) to receive quetiapine (200-400 mg/d) or placebo in combi-
nation with ongoing SSRI/SNRI treatment.

e Quetiapine was administered at an initial dose of 50 mg once daily at bedtime. The dosage was
increased by 50 mg every 3 days to a minimum target level of 200 mg/d, up to a total maxi-
mum dose of 600 mg/d.

Efficacy Evaluations
o Primary efficacy endpoint was HAM-D17 score at Week 8.
e Secondary endpoints included
— response to treatment (=50% reduction in HAM-D17 score)
— remission rates (HAM-D17 score <7)
— final Montgomery-Asberg Depression Rating Scale (MADRS)
— Clinical Global Impressions - Severity of illness (CGI-S) and Global Improvement (CGI-I)
scores at study end.
o Efficacy was assessed weekly during Weeks 1-4 and then at Weeks 6 and 8.

Safety Evaluations

o Adverse events (elicited from patients by questions), vital signs and body weight were recorded
at each clinic visit; an ECG and laboratory tests (electrolytes, liver enzymes and prolactin levels)
were conducted at baseline and Week 8.

e Extrapyramidal symptoms (EPS) were assessed using the Abnormal Involuntary Movement Scale
(AIMS), Barnes Akathisia Scale (BAS) and the Simpson-Angus Scale (SAS).

Statistical Analysis
o All patients who completed the study were included in the data analysis. All patients who
received at least one dose of study medication were included in the safety analyses.

e Data were analyzed using the paired t-test with p<0.05 considered an indication of statistical
significance. p-values were not adjusted for multiple comparisons. HAM-D17, MADRS, CGI-S
and CGI-I scores at study end and final study dose were compared between patients random-
ized to quetiapine and those receiving placebo. HAM-D17 scores were also compared between
the two treatment groups at Weeks 1, 2, 3, 4 and 6.

RESULTS

Patients

e Forty patients were randomized to quetiapine (n=26) or placebo (n=14), three patients withdrew
prior to taking study medication (quetiapine n=2, placebo n=1), five patients withdrew prior to
study completion (quetiapine n=3, placebo n=2) and 32 patients completed the study (quetiap-
ine n=21, placebo n=11).
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e Baseline patient and disease characteristics are summarized in Table 1. Efficacy
e Combination antidepressant-quetiapine treatment resulted in significantly lower mean HAM-D17
scores compared to placebo at study end (8.3 in the quetiapine group, 14.7 in the placebo

Table 1. Patient and Disease Characteristics at Baseline (n=32) group, p<0.07; Figure 2a).
Quetiapine (1=21) Placebo (n=T1) e Quetiapine treatment also resulted in a significantly lower mean MADRS score at study end
Gender, n (%) compared to placebo (p<0.05; Figure 2b).
Male 7(33.3) 1(9.1)
Female 14 (66.7) 10 (90.9) Figure 2. Effect of 8 Weeks’ Quetiapine or Placebo (in Combination with SSRI/SNRI) Treatment
Race, n (%) on (a) Mean HAM-D17 Score (b) Mean MADRS Score
White 21 (100) 11 (100 a)
Median age, years (range) 53 (21-66) 49 (21-69) 30 B Quetiapine
Mean weight, kg 94 98 o 254 [ Placebo
Mean HAM-D17 score (SD) 25.0 (4.6) 245 (3.8) §
Mean MADRS score (SD) 32.4 (3.5) 335 (4.8) ~ 20
Previous treatment, n (%) o 15
>
SSRI 14 7 <
T
SNRI 6 3 S 10 H X%
SSRI + SNRI 1 1 %’ 5
Treatment 0
o In this flexible-dose study, the mean final dose was significantly lower in the quetiapine treat- Baseline Week 8
ment arm (268 mg/d, standard deviation [SD] 71.1 mg/d) compared to the placebo arm (341 *p<0.01 vs. placebo
mg/d, SD 53.9 mg/d; p<0.005; Figure 1).
b)
Figure 1. Final Mean Study Dose (mg/d) of Placebo and Quetiapine (in Combination with 50 B Quetiapine
SSRI/SNRI) 45 - [ Placebo
e The median (range) final dose was 300 mg/d (100-350 mg/d) in the quetiapine group, com- 40 4
pared with 350 mg/d (250-400 mg/d) in the placebo group. o 5
o 54
[&]
2]
400 o 30
o
350 <D( 25
T 300+ 2 20+ .
£ 250+ kal g 15+
2 200 10
150 5
[
2 100- 0
50 Baseline Week 8
0 p<0.05 vs. placebo
Placebo Quetiapine
*5<0.005 vs. placebo e Final mean CGI-S and CGI-I scores were also significantly lower at the end of the study in the

quetiapine treatment arm than in the placebo arm (CGI-S: 2.8 in the quetiapine group, 3.8
in the placebo group, p<0.05; CGI-I: 2.5 in the quetiapine group, 3.5 in the placebo group,
p<0.05; Figure 3).

(Continued on next page)
Poster presented at the 159th Annual Meeting of the APA. Toronto, Canada; May 20-25, 2006. Reprinted with permission.
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Figure 3. Effect of 8 Weeks’ Quetiapine or Placebo (in Combination with SSRI/SNRI)
Treatment on Mean CGI-S and CGl-1 Scores
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*p<0.05 vs. placebo

e Significantly more patients receiving quetiapine responded (67% receiving quetiapine, 27%
receiving placebo, p<0.05) to treatment and achieved remission (43% of patients receiving
quetiapine, 15% of patients receiving placebo, p<0.05; Figure 4), compared to those receiving
placebo.

Figure 4. Percentage of Patients Responding to Treatment (=50% Reduction in HAM-D17
Score) or Achieving Remission (HAM-D17 Score <7) After 8 Weeks’ Quetiapine or Placebo (in
Combination with SSRI/SNRI) Treatment
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*p<0.05 vs. placebo

Safety and Tolerability

o Quetiapine treatment was generally well tolerated.

e The most commonly observed adverse events with a higher incidence in the
quetiapine group than in the placebo group were fatigue, dry mouth and sedation/somnolence.
Headache was the most common adverse event in both treatment groups (Table 2).

Table 2. Adverse Events Occurring in =5% of Patients Receiving Quetiapine
Adverse event Quetiapine, n (%) Placebo, n (%)

Headache 7(29.2) 5 (45.4)
Fatigue 7(29.2) 2(18.2)
Dry mouth 3(12.5) 0(0.0)
Sedation/somnolence 283 1(9.1)

e Two (15.4%) patients in the placebo group withdrew from the study due to a serious adverse
event (panic attacks and sedation). Three (12.5%) patients in the quetiapine group withdrew
from the study, for reasons that were not considered by the investigator to be related to treat-
ment.

e No patients in either treatment group had a non-zero score on the AIMS scale. The mean BAS
scores were similar between the quetiapine and placebo groups at baseline (0.48 and 0.64,
respectively) and at study end (0.43 and 0.55, respectively), as were the mean SAS scores
(0.00 quetiapine, 0.18 placebo at baseline, 0.33 quetiapine, 0.09 placebo at study end).

o Atrend towards decreased serum prolactin levels was observed in the quetiapine group (-0.8
ng/mL baseline to study end) compared to placebo (+0.1 ng/mL baseline to study end).

e The mean weight at study end was 212 Ibs (96 kg) in the quetiapine group (n=21), 215 Ibs
(98 kg) in the placebo group (n=12). However, the mean baseline weight was also lower in the
quetiapine group (206 Ibs, 94 kg) than in the placebo group (215 Ibs, 98 kg).

* The mean weight gain was 6 Ibs (3 kg) in the quetiapine group, while there was no mean
weight change in the placebo group.

CONCLUSIONS

e |n this study, quetiapine in combination with SSRI/SNRI was effective and generally well toler-
ated in patients with treatment-resistant depression.

o At study end, both mean HAM-D17 and mean MADRS scores were significantly lower in
patients who had received quetiapine than those who had received placebo.

e This concordance between results derived from the HAM-D17 and MADRS scales
suggests that quetiapine led to a genuine symptom improvement, and that the improvement
in HAM-D17 scores (which are more sensitive to sedation) was not solely due to the sedative
effect of quetiapine.

e These data are in line with those that have been previously reported on the use of
quetiapine in patients with treatment-resistant depression.6

e Combination treatment of quetiapine and SSRI/SNRIs may be of benefit to such patients and
further investigation in this setting is warranted.
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. Approximately
depression with current first-line therapies.
a. 10% to 15%

b. 20% to 40%
c. 50% to 70%
d. 90% or more

of patients with MDD achieve remission of

. In the STAR*D study, an intensive treatment regimen that included com-

bination therapy with several antidepressant medications, psychotherapy,
and augmentation with lithium or thyroid hormone produced a remission
rate of approximately:

a. 25%

b. 50%

c. 67%

d. 95%

. Depressive symptoms have been linked to specific of regions of atrophy

within the:

a. Hippocampus
b. Hypothalamus
c. Pons

d. All of the above

acts as a partial D, receptor agonist.

a. Aripiprazole

b. Olanzapine

c. Risperidone

d. None of the above

. A recent randomized, double-blind clinical trial of aripiprazole demon-

strated that, in comparison with placebo, aripiprazole:

a. Was associated with an increased rate of treatment response, but not
remission

b. Improved scores on depression rating scales, but did not improve
psychosocial functioning

c. Was discontinued by many patients due to akathisia

d. None of the above

. A clinical trial of risperidone augmentation in which patients received

risperidone or placebo during a 24-week discontinuation study found that

risperidone significantly increased the time until relapse for:

a. Women but not men

b. Patients with mild symptoms at baseline

c. Patients who were fully nonresponsive to initial treatment with
citalopram

d. None of the above
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