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Review

Combination pharmacotherapy in

unipolar depression
Felicity Ng™, Seetal Dodd and Michael Berk

Itisestimated thatbetween 60 and 80% of those with majordepressive disorderdo not
achieve full symptomatic remission from first-line antidepressant monotherapy. Residual
depressive symptomssubstantially impairquality oflife and add to the risk ofrecurrence. It
isnow clearthatdepression would benefitfrom more vigoroustreatment, in order to
ameliorate its disease burden. While there are established algorithmsin situations of
treatmentresistance, the use ofcombination pharmacotherapy in unipolardepressionisa
relatively under-investigated area oftreatmentand may be an effective and tolerable
strategy that maximizesthe available resources. Thispaperreviews the currentevidence
forcombination pharmacotherapy in unipolardepression and discusses its

clinical applications.

Expert Rev. Neurotherapeutics6(7), 1049-1060 (2006)

Depressive disorders are increasingly recog-
nized asamajor cause of illnessburden in the
modern world. In the WHO Global Burden
of Disease study in 2000, the 12-month prev-
aence of depression was estimated at 5.8%
for men and 9.5% for women, and unipolar
depression was the leading cause of disease
burden in terms of years lived with disability
(YLD) [1). Both the early age of onset and the
chronic, recurrent course of major depressive
disorder contribute to its heavy burden. A
large-scaled national epidemiologica study
from the USA reported a mean age of
30.4 years for the onset of maor depressive
disorder, amean of 4.7 episodesin the course
of alifetime and a median duration of 24.3
weeks for the longest episode (2. D espite its
magnitude and impact, major depressive dis-
order remains under-diagnosed and under-
treated, with an estimate of over haf of the
cases being untreated (3. Vos and colleagues,
using a smulation model, demonstrated that
optimal episodic treatment and long-term
maintenance treatment of major depressive
disorder could significantly alleviate the dis-
ease burden (4). H owever, most of those with
mgor depressive disorder, between 60 and 80%,
ae not expected to achieve full symptomatic

remission from first-line antidepressant mon-
otherapy (s5). There is clearly a need for a
more aggressive treatment approach, incor-
porating all aspects of the biopsychosocial
framework to address the heterogeneous and
pleomorphic nature of depression.

From a psychopharmacological viewpoint,
the treatment algorithm after unsuccessful
antidepressant monotherapy has been poorly
substantiated by evidence base, even though
this scenario is commonly encountered in
clinical practice. This may be partly
explained by the exclusion of treatment-
resistant depression from most antidepres-
sant clinical trials (6], the wide variability of
clinical practice, and the evidence base that is
heavily weighted to registration typetrialsthat
favor monotherapeutic strategies. Neverthe-
less, research into combination and augmenta-
tion therapiesisgathering momentum, fuelled
by increasing interest in the neurobiology of
depression and more sophisticated selection
of psychopharmacological agents based on
their specific neuropharmacological actions.

This paper aims to review the current evi-
dence for combination therapy in unipolar
major depression. The scopeislimited to dis-
cusson of unipolar depression, as bipolar
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depression is regarded as a separate entity, the treatment of
which, especially the role of antidepressants (7, requiring dif-
ferent considerations. Combination pharmaco-psycho-
therapy is also a treatment option for the acute and mainte-
nance phases of depression [s], but is not the focus of the
current review. The term combination therapy often describes
the concomitant use of two or more antidepressants, and is
differentiated from augmentation therapy, which refers to the
addition of a nonantidepressant pharmacological agent to an
antidepressant with the goal of enhancing the antidepressant
effect [9. Such distinction, based on the artificial categoriza-
tion of psychopharmacological agents into classes according
to their main indications, is at risk of becoming meaningless
in the face of current trends towards a more precise classifica-
tion based on pharmacodynamic profiles. In this paper, both
strategies are discussed under the broad heading of combina
tion therapy. Specifically, only antidepressant combinations
and antidepressant-atypical antipsychotic combinations will
be discussed, as they mirror the emerging clinical trends, yet
are poorly explored in research, and as augmentation strate-
gies, such aslithium, triiodothyronine and p-blockers already
have an established literature base.

Methods

A search of the published literature up to February 2006 was
conducted usng PubM ed. Key terms used in various combina-
tions were major depresdve disorder, major depresion, unipo-
lar depression, depression, treatment-resisant depression,
refractory, combination therapy, combination, polypharmacy,
antidepressant combinations, antidepressant, atypical anti-
psychotic, trials, randomized, controlled, placebo and names of
individud antidepressants and atypica antipsychotics. Original
sudies were sdected, ranging from case reports to randomized
controlled trials. Additional sudieswere identified by searching
the reference sections of original sudies, review articles and
book chapters.

Re sults

The use of antidepressant combination therapiesin depression
was represented by a limited research base, which mostly con-
ssed of datainvested with low levels of evidence. In fact, only
12 randomized controlled trials were identified [10-21]. These
used different combinationsand yielded diverging results.

The evidence for antidepressant-atypical antipsychotic
combinations was even more wanting, a situation that proba-
bly arose from their relatively short periods of availability,
costs and prescription restrictions. T he emerging studies of
atypical antipsychotics have a greater emphasis on their effi-
cacy in bipolar and schizoaffective disorders than in
unipolar depression.

An area of discrepancy among these studies was the varia-
tion in level of treatment resistance in the populations, which
complicated the interpretation and comparability of their
results. Treatment-resstant depression has been varioudy
defined, including one of failure to respond to adequate trials

of two antidepressants from different classes (221 and the
nonresponse or lack of remisson despite adminigration of an
adequate dose of an antidepressant for sufficient duration
with good treatment adherence (5]. Such variability highlights
the difficulties of reaching a unified definition of a clinical
phenomenon that belies a multitude of causative factors.

Another limitation to the comparability of the data related
to the outcomes under study, which could be one of
response, commonly defined as a reduction of symptoms by
at least 50%, or remission, usually defined as the virtual
absence of symptoms [231. Whilst remission should be the
treatment goal, in view of the disability that would ensue
from resdual symptoms, most studies have designated
response as the study outcome measure.

Antidepressantcombinations

Randomized controlled trials

All studies combined antidepressants with different mecha
nismsof action, under the guiding rationale of broadening the
neuropharmacological effects. In reflection of the contempo-
rary range of antidepressants, the earlier trials dudied tricyclic
antidepressant (TCA) and monoamine oxidase inhibitor
(MAOI) combinations [10-13], while later trials used selective
serotonin reuptake inhibitors (SSRIs) and mirtazapine in
combination with TCAsand mianserin [14-21].

Of the three TCA-M AO| combination trials, none demon-
strated any benefit of combination therapies over antidepres-
sant monotherapies, and none demonstrated serious adverse
effects, although increased anticholinergic side effects were
noted with TCA and combination therapies [10-12]. Young
and colleagues randomized 135 out-patients with mild-to-
moderate, not necessarily treatment-resistant, depression to
five 6-week treatment groups, using trimipramine
(50-150 mg/day, mean 108 mg/day; n=234), phenelzine
(15-60 mg/day, mean 45 mg/day; n =25), isocarboxazid
(10-30 mg/day, mean 32 mg/day; n = 25), trimipramine plus
phenelzine (mean 102 mg/day and 44 mg/day, respectively;
n=26) and trimipramine plus isocarboxazid (mean 96
mg/day and 30 mg/day, respectively; n =25) [10. Trimip-
ramine was datistically more effective than both MAOIs and
both combination therapies as measured by the Hamilton
Rating Scale for Depresson (HAMD), an overal rating of
depression severity, Medical Research Council UK (MRC)
total score, MRC anxiety, insomnia and lack of energy scales.
The trials conducted by Razani and colleagues [11] and
O’'Brien and colleagues [12] compared the combination of
amitriptyline and tranylcypromine with each drug used alone
in patients with major depression. In the former study, 60
severely depressed patients (mean HAMD score = 26) were
assigned to treatment over 4 weeks with either amitriptyline
(300 mg/day), tranylcypromine (40 mg/day) or the combina-
tion of both (150 mg/day of amitriptyline and 20 mg/day of
tranylcypromine). All treatment groups improved with no
sgnificant intergroup differencesin HAM D, Hamilton Rat-
ing Scale for Anxiety (HAMA), and the Zung Sdlf-Rating
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D epression Scale. O’Brien and colleagues replicated similar
findings in their cohort of 80 nontreatment-resistant in-
patients studied over 6 weeks [12. These concordant results
were notable for demonstrating the safety of TCA-MAOI
combinations, and for showing a lack of advantage in efficacy
of usgng combination therapy over TCA and MAOI mono-
therapies. TCAs and MAOIs have broad pharmacological
actions and efficacies unsurpassed by newer antidepressants
[24], but any advantage of combining the two cannot be dis-
cerned from these sudies, given that the populations were not
necessarily treatment-resistant.

In their comparison of TCA-MAOI combination therapy
with electroconvulsive therapy (ECT), Davidson and col-
leagues randomly allocated a sample of 17 patients with
severe, refractory depresson to either a combination of
phenelzine (15-45 mg/day, mean 34 mg/day) and amitriptyl-
ine (<100 mg/day, mean 71 mg/day; n = 8) or a course of
4-10 ECT (mean 5.4; n =9) 113.. Over the study period of
5 weeks, the ECT group improved significantly as measured
by their scores on the HAM D, whereasno statistically sgnifi-
cant improvement wasfound in the phenelzine-amitriptyline
group. The inclusion of psychotic depression in this study
could have a biased outcome in favor of ECT, although the
superior ficacy of ECT over pharmacotherapy in the treatment
of major depression has been well established [25].

The eight trials using newer antidepressant combinations
produced less consistent results. Three randomized trials stud-
ied the combination of fluoxetine, one of the earliest SSRIs,
and desipramine, the most noradrenergic of the TCAs. In
their study of 41 depressed patients who had partial or no
response to an 8-week trial of 20 mg/day of fluoxetine, Fava
and colleagues randomly assigned them to three 4-week treat-
ment groups consisting of higher dose fluoxetine
(40-60 mg/day; n = 15), fluoxetine (20 mg/day) augmented
by lithium (300-600 mg/day; n=14), and fluoxetine
(20 mg/day) combined with desipramine (25-50 mg/day;
n = 12) 114). The high-dose fluoxetine group had a nonsignifi-
cantly higher response rate (53%) than the augmentation
(29%) and combination (25%) groups. T he authors suggested
that partial responders to the preliminary 8-week low-dose
fluoxetine treatment, as determined by less than 50%
improvement in their HAMD scores, responded better to
high-dose fluoxetine, whereas nonresponders to the prelimi-
nary treatment preferentially responded to the augmentation
and combination treatments. In a subsequent study of similar
design, using a larger sample size of 101 out-patients with
major depression, no significant difference in response rates
was found both across the three treatment groups and among
partial and nonrespondersto the preliminary low-dose fluoxe-
tine treatment [15]. A third controlled trial using the combina-
tion of fluoxetine and desipramine compared its efficacy with
fluoxetine and desipramine monotherapies [16]. In the sample
of 39 in-patients with nonpsychotic unipolar major depres-
son, assigned to 6 weeks of treatment with fluoxetine
(20 mg/day; n = 14), desipramine (dose adjusted to a plasma
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level of 160 ng/ml; n = 12), and the combination (dosages as
per monotherapy arms; n = 13), no statistical difference was
found among the three groupsin termsof HAMD and Mont-
gomery-Asberg Depression Rating Scale (MADRS) scores.
H owever, when the groups were analyzed for categorical levels
of reponse on the MADRS, significantly more patients
reached remission in the combination group than in the
monotherapy groups Combination treatment was not associated
with amore rapid response.

Three studies were identified that investigated the combina-
tion of fluoxetine and mianserin, a tetracyclic agent with 5-hyr-
doxytryptamine (5-HT),c, presynaptic o,-adrenergic and
postsynaptic o,-adrenergic antagonigtic properties[17-19). It was
theorized that the concomitant use of both antidepressants
could minimize the side effects of each [18]. In the M aesand col-
leagues study, 31 hospitalized patients with major depresson
were randomized to 5-week treatment arms of fluoxetine
(20 mg/day; n=11), fluoxetine plus pindolol (20 and
7.5 mg/day, respectively; n = 10), and fluoxetine plus mianserin
(20 and 30 mg/day, respectively; n = 10) [17]. M easured in terms
of change in HAMD scores, fluoxetine plus mianserin was
equivdent to fluoxetine plus pindolol and both were signifi-
cantly more effective than fluoxetine alone. Furthermore, in the
treatment-ressant subset, dgnificantly more patients
responded to fluoxetine plus pindolol or mianserin (eight out of
14) than fluoxetine monotherapy (0 out of eight). It was dso
noted that HAMD score improvement 1 week after darting
fluoxetine plus mianserin was significantly greater than that in
the other two groups, thus, suggegting that combination fluoxe-
tine and mianserin may significantly shorten the latency period
of antidepressant effect. Sde effects were not ecificdly
addressed. Ferreri and colleagues conducted a 6-week, double-
blind sudy comparing the efficacy and tolerability of fluoxetine
plus mianserin with each drug used done [18]. A sample of 104
patients with major depresson, who had not responded to at
least 6 weeks of 20 mg/day of fluoxetine, were assigned to con-
tinuing fluoxetine monotherapy (20 mg/day; n = 38), mian-
serin monotherapy (60 mg/day; n=34) and fluoxetine plus
mianserin combination (20 mg/day and 60 mg/day, respec-
tively; n =32). Reduction in HAMD score was dgnificantly
greater in the combination group than the monotherapy
groups, and sde effects were reported to be more frequent in
the mianserin group than the fluoxetine or combination groups,
leading to conclusions that this combination therapy was effec-
tive and well tolerated. Dam and colleagues, in their 6-week
randomized trial of 34 patients with major depresion where
treatment conssted either of fluoxetine (20 mg/day) and mian-
serin (30 mg/day; n = 16) or fluoxetine (20 mg/day) and pla-
cebo (n = 18), found the combination therapy to be superior to
fluoxetine in the efficacy analysis [19]. H owever, results became
indggnificant on intention-to-treat analyss (drop-out rates of
31% in the combination group and 39% in the placebo group).

Building on the evidence from these SSRI-mianserin stud-
ies, Licht and Qvitzau examined the effect of adding mian-
serin to sertraline in a population of patients with major
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depresson who had not responded (<50% reduction in
HAMD score) to 6 weeks of treatment with 100 mg/day of
sertraline [20]. A total of 295 patients were randomized to
5 weeks of sertraline (100 mg/day) plus placebo (n =99},
sertraline (200 mg/day) plus placebo (n = 98) and sertraline
(100 mg/day) plus mianserin (30 mg/day; n = 98). Response
rates for sertraline (100 mg/day; 70%) and sertraline plus
mianserin (67%) were smilar, but were significantly higher
than sertraline (200 mg/day; 56%). The authors commented
that this discrepancy from the fluoxetine-mianserin trials
could reflect a different study design that included prospec-
tive follow-up of the open-label monotherapy phase prior to
randomization, differences in mianserin dose and SSRI
choice [20.

Mirtazapine, a pharmacodynamically unique antidepres-
sant, has noradrenergic and specific 5-HT,, properties
through a,-adrenergic blockade, which have led to its
hypotheszed synergism with SSRIs. Carpenter and col-
leagues randomized 26 treatment-resistant patients with
major depression to 4 weeks of mirtazapine (15-30 mg/day;
n = 11) or placebo (n = 15) in addition to their pre-existing
antidepressants, which were SSRIs (n =22), venlafaxine
(n = 3) and bupropion (n = 1) [21]. Mirtazapine was found to
be significantly superior to placebo in terms of response rates
(64 vs 20%), remission rates (45.5 vs 13.3%), overall func-
tioning and quality of life. There were no significant differences
in side effects.

Open-labeltrials,case series & case reports

The bulk of the antidepressant combination therapy literature
was constituted by open-label trids, case series and case reports.
The interpretation of the open-label trial results [26-42] is hin-
dered by the lack of controls, usually small sample szesand the
variety of combinations studied.

Almost all open-label studies combined antidepressants from
different classes with the exception of the sudy by Bondolfi
and colleagues, which examined the efficacy of two SSRIs In a
group of seven patients with major depression who had not
responded to 3 weeks of citalopram (40 mg/day), the addition
of fluvoxamine (100 mg/day) for a further 3 weeks was well-
tolerated and resulted in improvement in al but one
subject [26]. The main finding of this sudy was the sereoselec-
tive increase in the more potent S-citdopram following addi-
tion of fluvoxamine, but the clinical applicability of this result
may have snce been superseded by the availability of escitdopram
on themarket.

The remaining open-label trids studied seven combination
drategies using different classes of antidepressants. T hese con-
dsed of MAOI-TCA 1[2728], moclobemide-TCA [29],
moclobemide-SSRI  3031], SSRI-TCA [27,3233), bupro-
pion-SSRI or venlafaxine [34-37), mirtazapine-SSRI [38], and
reboxetine-SSRI or venlafaxine or mirtazapine [39-42].

The MAOI-TCA sudies reported modest response rates.
Amsterdam and colleagues added clomipramine to the treat-
ment of 20 patients who had previously not responded to a

MAOI or fluoxetine[27). The clomipramine-M AOI (n = 9) and
clomipramine-fluoxetine (n = 11) groups were compared with a
third group of MAOI-resdsant patientson TCA augmentation
(n =7). The response rates after 4 weeks were two out of nine
clomipramine-M AOI patients, four out of 11 clomi-
pramine-fluoxetine patients and three out of seven
MAOI-TCA patients. This gave a combined response rate of
31% for the two MAOI-TCA groups. However, balanced
againg thiswas the emergence of serotonin syndromein alarge
proportion (56%) of the clomipramine-M AO| group, which
necesdtated treatment discontinuation. T he authors cautioned
the use of combination clomipramine and MAOQOI in view of
such findings, thus echoing previoudy published warnings of
potentially lethal outcomes from MAOI-TCA combination
therapy (43]. In the Berlanga and Ortega-Soto study, 17 out of
25 dringently defined treatment-resistant depressed patients
responded to the combination of isocarboxazide and amitriptyl-
ine at 6 weeks, but five of these responders dropped out within
2 months owing to manic switches and weight gain 2¢]. The
digtinguishing aspect of this sudy was the long follow-up
period of 3 years, at the end of which dx of the 12 responders
gill required maintenance on the combination, four were main-
tained on the TCA alone and two had relapsed. Interestingly, no
serious adverse effects were reported after the initia 2 months.

M oclobemide, a reversible inhibitor of monoamine oxidase
A (RIMA), received some interest in the pursuit of a safer
aternative to MAOIs, especially when combined with other
antidepressants. In a study combining moclobemide with
TCA and tetracyclic antidepressants in patients with treat-
ment-refractory depression, 13 of the 23 patients responded
and low rates of side effects were observed [29. With regards
to combination moclobemide and SSRIs, Hawley and col-
leagues reported that 11 out of 50 treatment-redstant
depressed patients were in remission after 6 weeks of combi-
nation moclobemide and paroxetine or fluoxetine and an
additional five partially responded 30]. A higher response rate
of eight out of 11 was reported by Joffe and Bakish in their
study using a combination of moclobemide and sertraline or
fluvoxamine, although their subjects had more diverse diag-
noses to include dysthymic disorder, panic disorder and
obsessive-compuldve disorder, in addition to major depres-
son [31]. Both studiesreported insomniato be acommon side
effect, and a high rate of 188 adverse events was encountered
in the H awley and colleagues study.

Three gudies involving SSRI-TCA combinations in treat-
ment-resstant depression reported response rates of four out of
11 subjects (36%) treated with fluoxetine and clomipramine [27],
four out of 13 (31%) with fluoxetine and desipramine or imi-
pramine [32], and 12 out of 25 (48%) with fluoxetine and tri-
cyclics or trazadone [33]. Other than one case of seizure during
treatment with fluoxetine and maprotiline [33], serious adverse
effects were not observed [27] or not mentioned [32).

Bupropion, a noradrenaline and dopamine reuptake inhibi-
tor commonly prescribed in the U SA for the indication of depres-
don, has garnered a reputation for counteracting SSRI-induced
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sexud dysfunction [34,3544], although this effect remainsin con-
tention 45). Nevertheless, this possible advantage has encour-
aged the exploration of bupropion—SSRI combination thera-
pies. The four identified open-label trials of bupropion
combined with SSRIs or venlafaxine all reported positive
reponse and tolerance [34-371 and only one reported improve-
ment in sexual dysfunction (35]. Spier designed a two-pronged
study to firgly investigate the effectiveness of bupropion and
SSRI/venlafaxine combinations in a depressed population not
fully reponsive to monotherapy with these agents, and sec-
ondly, to test the effectiveness of bupropion in counteracting
SSRI side effects in patients who had fully responded to SSRI
monotherapy but who were experiencing side effects. In the
depressed group, aresponse rate of 12 out of 15 subjects (80%)
was obtained with combination therapy, but in the side-effect
treatment group, only two out of ten (20%) subjectsimproved,
both in nonsexual sde effects [34]. Kennedy and colleagues
found that 14 of their 18 (78%) depressed subjects responded
to 8 weeks of bupropion combined with venlafaxine, paroxet-
ine and fluoxetine, when they had previoudy not responded or
had only partially responded to 6-week monotherapy with the
latter three antidepressants [35]. Of the responders, six (33%)
had fully remitted. Statistically sgnificant improvements were
noted for orgasm in women and for global sexual functioning
in men, but whether such improvements were attributable to
amelioration of depression or to the neutralization of SSRI side
effects could not be differentiated. DeBattista and colleagues
similarly reported a notable reponse in 15 out of 28 (54%)
depressed patients when bupropion was added to their index
SSRIs or venlafaxine, which had previoudy failed to induce an
adequate response [36]. Further support for bupropion-SSRIs
were provided by Lam and colleagues, who reported a 28%
remisson rate for their combination bupropion—citalopram
group compared with 7% for their monotherapy switching
group over aperiod of 6 weeks[37].

Mirtazapine has received less attention in the combination
therapy literature. As a prelude to their randomized controlled
trid, Carpenter and colleagues conducted a naturalistic study,
in which mirtazapine was added to the pharmacotherapeutic
regimen of 20 patients diagnosed with major depresson or dys
thymia(3s]. Their index treatments conssted of fluoxetine, ser-
traline, paroxeting, venlafaxine, desipramine plus venlafaxine,
dedpramine plus sertrdine, venlafaxine plus fluoxetine and ser-
traline plus bupropion. After 4 weeks, 11 patients (55%) had
responded, as measured by the Clinicd Global Impression
(CGI) scores and three (15%) had discontinued treatment due
to sde effects.

The first available selective noradrenaline reuptake inhibi-
tor, reboxetine, has also received some interest as a combina-
tion therapy candidate. Lucca and colleagues conducted a
prospective open-label study on 14 patients with major
depression who had not responded to SSRI monotherapy or
SSRI and pindolol augmentation over 4 weeks[39]. Three of these
patients were psychotic. Low-dose reboxetine (2-4 mg/day) was
added and the patients were monitored over a further
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2 weeks, at the end of which five patients (36%) had
improved, four (29%) had remitted, three (21%) remained
unchanged and two (14%) had dropped out owing to lack of
effect. It was of interest that none of the three patients with
psychotic symptoms had improved. Addition of low-dose
reboxetine was found to be well tolerated on the whole.
H awley and colleagues combined high-dose reboxetine with
SSRIs for 24 patients who had not responded to the SSRIs
on their own [40]. Remission was achieved in nine (38%)
patients after 6 weeks of the combination treatment, but four
patients could not continue owing to intolerable side effects
and a further four required reduction in reboxetine dose due
to side effects. Rubio and colleagues reported that 19 of their
34 depressed patients (56%) had responded to a 6-week trial
of reboxetine added to a SSRI and 16 (47%) were in remis-
sion [41]. In their subsequent study of smilar design, with a
larger sample size and expanded to include venlafaxine and
mirtazapine, in addition to SSRIs, combination with reboxe-
tine produced a response rate of 33 out of 61 (54%) patients
and a remission rate of 28 out of 61 (46%) [42. No serious
adverse effects were reported in either study [41,42].

Finally, a multitude of retrospective chart reviews, case series
and case reports were found. H owever, no additional combina-
tions were reported that were not already addressed by either a
randomized controlled trial or an open-label sudy. Of greater
relevance were isolated case reports of serious adverse events
from antidepressant combinations, such as a case of serotonin
syndrome reported to have occurred during cross-tapering from
mirtazapineto venlafaxine [46].

Antidepressant: atypical antipsychotic combinations

D espite early evidence suggesing comparable efficacy of phe-
nothiazine antipsychotics and antidepressantsin the treatment
of depression, widespread utilization of antipsychotics in
nonpsychotic disorders has been checked by the risk of extra-
pyramidal sde effects, in particular, tardive dyskinesia (47]. As
such risks are undersood to be minimal with atypical anti-
psychotics, dinical interest in their utility in the treatment of
depression has been awoken.

In depressive disorders, the role of antipsychotics has pre-
dominantly been confined to the treatment of psychotic
depression, in conjunction with antidepressants, as illustrated
by recommendations of clinical guidelines [48-50]. However,
there have been few studies of the efficacy of antidepressant-
atypicd antipsychotic combinations in psychotic depression
and these have yielded ambiguous results.

Case reports have suggested effectiveness of olanzapine in
combination with SSRIs in treatment-ressant psychotic
depression [51]. Rothschild and colleagues conducted a retro-
spective, blinded chart review of hospitalized patients with psy-
chotic depresson, and compared 15 patientstreated with olan-
zapine with 15 treated with other (unspecified) neuroleptics,
with 80% of both groups also receiving concomitant anti-
depressants [52]. T hey found that ten of those taking olanzapine
(67%) weremuch or very much improved on discharge, compared
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with four (27%) of those taking other antipsychotics. There
was no differential response between bipolar and unipolar psy-
chotic depresdon. In a6-week open-label trial of acombination
of olanzapine and fluoxetine in 27 patients with psychotic
major depression, intent-to-treat analysis generated response
ratesof 55.6% (n = 18) for depresion, 59.3% (n = 16) for psy-
chosis, and 55.6% (n=15) for psychotic depresson and a
remission rate of 40.7% (n = 11) for psychotic depression [53].

Several double-blinded controlled trials were identified.
Anton and colleagues found similar improvement in depres-
sion and psychosisfor psychotically depressed patientstreated
with amoxapine (n = 17) or amitriptyline plus perphenazine
(n =12) (54. Mulsant and colleagues, in their study of older
patients with psychotic depression, found the combination of
perphenazine and nortriptyline (n = 14) to be well tolerated,
but no more efficacious than nortriptyline alone (n = 18) [s5).
Spiker and colleagues found that the combination of
amitriptyline and perphenazine (n =14) was superior to
amitriptyline alone (n = 17), for the treatment of delusional
depression [s6]. Olanzapine plus fluoxetine, olanzapine alone
and placebo were compared over 8 weeksin two separate tri-
as (n =124 and n = 125) of patients with psychotic depres-
sion [57]. In the first trial, the response rate for the combina-
tion group (63.6%), as measured by greater than 50%
reduction in HAM D -24 scores, was significantly higher than
34.9% for olanzapine monotherapy and 28% for placebo. In
the second trial there were no significant differences amongst
the treatment groups.

In recent years, atypical agents have received some atten-
tion in the literature as an augmentation strategy in treat-
ment-resistant, nonpsychotic, unipolar depression. Risperi-
done, olanzapine, quetiapine, zipraidone and aripiprazole
have all been implicated as promising augmentation candi-
dates (58,59, but support for their efficacy has largely been
limited to low-leveled evidence case reports and studies. In
fact, only one meta-analysis [s0] and two randomized, con-
trolled trials have been published [6162], all of which per-
tained to the olanzapine-fluoxetine combination, which has been
marketed as a combined formulation in the USA.

Olanzapine

In the often-quoted study by Shelton and colleagues, patients
with unipolar, recurrent, nonpsychotic, treatment-resigant
depression were firg treated with fluoxetine (20-60 mg/day) in
the 6-week open-label screening phase [61. The 28 patients
remaining after screening were then randomly allocated in a
1:1:1 ratio to three treatment groups in an 8-week, double-
blind trial. The treatment groups conssted of olanzapine
(5-20 mg/day) plus fluoxetine (20-60 mg/day; n = 10), olan-
zapine plus placebo (5-20 mg/day; n = 8) and fluoxetine plus
placebo (20-60 mg/day; n =10). No significant differences
between the treatment groups were found in terms of basdine
depression ratings or demographics. Those who completed the
double-blind trial were then eligible to enter an 8-week open-
labeled extenson of olanzapine plus fluoxetine therapy. Reaults

from the double-blind phase revedled that the combination
group had dgnificantly greater improvement in M AD RS scores
than either of the monotherapy groups and sgnificantly
greater improvement in HAMD and the Severity subscale of
the CGI (CGI-S) scoresthan the olanzapine, but not the fluox-
etine, group. The proportion of reponders, as defined by a
greater than 50% improvement on the MADRS, was 60% for
the combination group, compared with 0% for olanzapine
monotherapy and 10% for fluoxetine monotherapy. Further-
more, a dgnificant difference between the combination and
fluoxetine groups was detected by week 1 of the trial. Improve-
ment on all three rating scales was maintained in the open-labe
extension phase for the combination group, but those in the
monotherapy groups did not improve during the open-labe
combination treatment. The medications, alone or in combina
tion, were well tolerated, but weight gain was greater in the
olanzapine groups (mean 6.67 and 6.07 kg in the combination
and olanzapine monotherapy groups, respectively) than the
fluoxetine monotherapy group (mean: 0.88 kg).

A criticism of this study design was the use of fluoxetine,
given its long half-life and that of its active metabolite, nor-
fluoxetine. Since the olanzapine monotherapy group had con-
tinued fluoxetine up until the day of randomization, the supe-
rior results observed in the combination group over the
olanzapine monotherapy group seemed to defy logical reason.
Whether such unexpected reaults arose by chance, reflected a
declinein fluoxetine and norfluoxetine levels beyond a critical
threshold necessary for dinical effect, or were mediated by a
separate mechanism, remained possibilities and replication
using larger samples and SSRIs with shorter half-lives was
advocated [s3].

A subsequent meta-analysis was performed on one 8-week
and one 12-week double-blind trial (n = 797) comparing the
efficacy of the olanzapine-fluoxetine combination with that
of olanzapine and fluoxetine alone in treatment-resistant,
nonpsychotic, unipolar depresson. The combination therapy
demonstrated significantly greater improvement in MADRS
after 1 week than the monotherapies, an effect that was
maintained over 8 weeks. The combination group also dem-
ongtrated significantly greater response rates than the olanza-
pine group (37.3vs 21.1%), and a significantly greater
remission rate than the olanzapine and fluoxetine groups
(24.9 vs 13.1 vs 15.2%, respectively) [60].

A large-scaled, double-blinded, randomized trial was under-
taken to replicate these results with the olanzapine-fluoxetine
combination in treatment-resistant unipolar depression.
D epressed patients who had not responded to a SSRI were first
treated with nortriptyline in a 7-week, open-label, lead-in
phase. Nonresponders (n = 500) were randomized into four
treatment groups, which included an olanzapine-fluoxetine
combination, olanzapine monotherapy, fluoxetine mono-
therapy and nortriptyline monotherapy. At the end of the
8-week sudy period, no dgnificant differences were found
among the four groups, as measured by the changein MAD RS
scores. The olanzapine-fluoxetine combination was associated
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with greater improvement in M AD RS scores than each of the
monotherapy groupsin the early weeks (at weeks2, 4, 6 and 7
as compared with olanzapine; at weeks 2-5 for fluoxetine; and
at weeks 1-4 for nortriptyline) [62].

The long-term efficacy, safety and tolerability of the olan-
zapine-fluoxetine combination were studied by Corya and
colleagues in their 76-week open-label study [64). A total of
560 patients diagnosed with major depressive disorder, 145
(26%) of whom were also determined to have treatment
resistance as defined by previous failure to respond to anti-
depressants from two different classes, were treated with the
combination of olanzapine (6-18 mg/day) and fluoxetine
(25-75 mg/day). Early MADRS improvement was again
observed within the first week (mean total scores decreased
by 7 points after half a week and 11 points after 1 week),
and improvement was maintained throughout the study
period with a mean reduction by 22 points after 76 weeks.
Respective response, remission and relapse rates were 62, 56
and 15% for the sample and 53, 44 and 25% for the treat-
ment-resistant subset. The most frequently reported side
effects were somnolence, weight gain (mean 5.6 kg over
76 weeks), dry mouth, increased appetite and headache.
Other adverse effectsincluded a mean increase by 6.2 mg/dl
in nonfasting glucose, development of treatment-emergent
hyperglycemiain 2.9% (n = 14) and hypercholesterolemiain
1.5% at end point. There was a statistically significant
increase in the QTc interval on electrocardiography,
although none became clinically symptomatic and there was
no measurable increase in extrapyramidal symptoms.

Parker and colleagues were unable to replicate the early
response observed with olanzapine-fluoxetine combination
therapy, afinding that the authorsqueried could be due to their
underpowered study (n = 20) [e5]. H owever, augmentation with
olanzapine after 2 weeks of antidepressant treatment was associ-
ated with remission in four patients, which raised the possbil-
ity of an advantage in initial priming with an antidepressant
before augmentation with olanzapine.

Case reports have suggested efficacy of olanzapine com-
bined with other antidepressants, including venlafaxine [se],
paroxetine and bupropion [67], in treatment-resistant depres-
sion, aswell as a possible role of olanzapine plus mirtazapine
in the treatment of major depression in association with
anorexia nervosa [68].

Risperidone

Early case series reported the effectiveness of augmenting
SSRIswith risperidone in major depression [69,70]. In the four
cases reported by O’Connor and Silver [e9), low-dose
(0.5-2 mg/day) risperidone appeared to effect a response
within 1-2 weeks, especially for symptoms of anxiety and
agitation and was well tolerated. Ostroff and Nelson pub-
lished alarger case series of eight patients with nonpsychotic
major depressive disorder, all of whom remitted within
1 week of adding low-dose risperidone (0.5-1 mg/day) to
their SSRIs (either fluoxetine or paroxetine) [7]. Building on
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this empirical evidence, Hirose and Ashby postulated that
the use of a SSRI and risperidone combination from the out-
set of treatment could enhance the response rate compared
with SSRI monotherapy. They conducted a 6-week open-
label trial of fluvoxamine (100-150 mg/day) and risperidone
(0.5-1 mg/day) in 36 patients with major depressive dis-
order, and although not designed to compare the combina-
tion therapy response rates with SSRI monotherapy, their
study nevertheless provided promising results. A total of
30 patients completed the trial, giving an intent-to-treat out-
come of 26 (72%) remissions, six (17%) responders and four
(11%) nonresponders. The combination was again reported
to be well tolerated [71].

In a study designed to evaluate citalopram and risperidone
combination as maintenance therapy in depression,
502 patients with major depression previoudy nonrespon-
sive to at least one SSRI, were first processed through an
open-label treatment augmentation phase. This involved
initial treatment with citalopram (40-60 mg/day), and aug-
mentation with risperidone (0.5-1 mg/day) in those with
less than 20% improvement in MADRS scores after
4 weeks. Those who achieved remission from the augmenta-
tion therapy were randomly assigned to receive citalopram
plus placebo or citalopram plus risperidone for 24 weeks.
Thetimeto relapsein patientstreated with the combination
was sgnificantly longer than that in the citdopram plus placebo
group [58].

Other case seriesreported good outcomes with risperidone
added to tranylcypromine (72, and to various antidepres-
sants (SSRIs, bupropion, mirtazapine, trazodone) alone, in
combination with one another and with sodium valproate or
lithium [73).

Ziprasidone & aripiprazole

A amall open-label sudy (n = 20) of ziprasidone augmentation
of SSRIsin nonpsychotic major depression over 6 weeks pro-
duced intent-to-treat results of ten (50%) responders and five
(25%) who remitted [74].

Two open-label studies investigated the effectiveness of
aripiprazole as an augmentation agent for antidepressant
therapy (75,76]. One used aripiprazole to augment SSRIs, ven-
lafaxine and bupropion in a group of 15 depressed patients
who had not responded to monotherapy. Six of the
15 patients remitted after 1 week of aripiprazole augmenta
tion, as defined by a HAMD score of 7 or less and nine of
the 15 remitted by 2 weeks. However, only eight patients
completed the 8-week open trial period but all achieved
remission by the end point. Akathisia necessitated discon-
tinuation in two out of seven patients on the higher dose of
aripiprazole (10 mg/day) and in one out of eight patientson
the lower dose (2.5 mg/day) (75. In the second study of
12 SSRI-resistant depressed patients, intent-to-treat analysis
generated a response rate of seven patients (58.3%) and a
remission rate of five (41.7%). No severe side effects were
reported by any of the patients (7e].
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In a retrospective chart review, Barbee and colleagues sug-
gested that aripiprazole may be an effective augmentation
agent in treatment-resstant unipolar depression where a pre-
vious trial of augmentation with an atypical antipsychotic had
failed [77).

Quetiapine

There were chart reviews suggesting a role for quetiapine as
an antidepressant augmentation strategy [se,7s]. Mclntyre
conducted a double-blind, randomized, placebo-controlled
study of the efficacy, safety and tolerability of adjunctive
quetiapine or placebo in partial responders with residual
symptoms and prominent anxiety symptoms following at
least 6-weeks of SSRIs and serotonin norepinephrine
reuptake inhibitors (SNRIs) treatment (79. A total of
29 patients were enrolled in each arm of the study, with the
quetiapine group receiving a mean dose of 182 mg daily. At
the end of the 8-week study period, the mean HAMD scores
in the placebo and quetiapine groups had dropped by
5.5and 11.2 points, respectively (p = 0.008). There were
sgnificant differences at end point of the CGI-I, CGI-S,
HAM-A and Global Assessment Scale (GAS) scales. This
study suggested that the combination of quetiapine and
either a SSRI or SNRI is more effective than antidepressant
monotherapy in unipolar depression.

Disc ussion

Clinical studies of combination therapy in unipolar depression
are limited in quantity, experimental design and range of drug
combinations Many are underpowered and have biases in
patient sdection and outcome. Comparability of the studiesis
complicated by the variable population characteristics, such as
history of treatment exposure, level of treatment redstance,
depresson severity, length of treatment and drug dosages.
N otably, the definition of treatment-resistant depression is not
unified, and can vary from failure to respond to one SSRI to
the more commonly cited nonresponse to adequate trials of
two antidepressants from different classes. A more precise stag-
ing system for treatment resistance has been proposed by T hase
and Rush, with arange from single-agent resistance in stage 1
to multi-agent (including a TCA and a MAOI) and ECT
resstance in stage 5 [so]. T his may prove useful to communi-
cate and control for the level of treatment resistance in future
research. Another caution to the interpretation of available
data relates to the typical use of response as sudy outcome,
which may not trandate into anticipated levels of clinicd and
personal benefits.

A large, prospective, multistratum randomized trial is cur-
rently under way. The STAR*D (Sequenced Treatment Alter-
nativesto Relieve D epresson) clinical trial, of out-patientswith
nonpsychotic major depresive disorder, has an effectiveness-
based desgn that mirrors red-life clinical practice, and reports
on both response and remisson as outcomess1]. The STAR*D
sudy design includes investigations of combination therapies
to treat reddual symptoms, adding augmenting agents when

remission isnot achieved. In a STAR*D substudy of adult out-
patients without remission after amean of 11.9 weeksof citalo-
pram therapy, patients were randomized to receive adjunctive
treatment with bupropion (n =565) or buspirone (n = 286).
Both treatments were shown to be useful combination thera-
pies for resdual symptoms with remisson (HAMD-17 scores
<7)in 29.7 and 30.1% of citalopram plus bupropion and
citalopram plus buspirone treated patients respectively [s2].

One further comment is that, within drug classes, there can
be much variability in individual pharmacodynamic profiles,
such that generalizations of combination therapy based on drug
classes should be formed with caution. Nevertheless, the exist-
ing literature dill serves as a useful guide in informing clinical
practice decisions.

Overall, the antidepressant combination of fluoxetine and
mianserin has the most consistent evidence for its effective-
ness, based on three randomized controlled trials [17-19].
Interestingly, similar benefits of the sertraline-mianserin
combination were not replicated [20]. Mirtazapine demon-
strates promise as an augmentation agent where antidepres-
sant monotherapy has been unsuccessful [21,38], athough its
rudimentary literature base will require replication in larger-
scaled, randomized, placebo-controlled trials. There is level
[11 evidence [83] for the addition of bupropion to SSRIs and
venlafaxine 34-377, moclobemide to TCAs and SSRIs [29-31],
and reboxetine to SSRIs [39-42], although moclobemide and
high-dose reboxetine combinations were associated with sig-
nificant side effects. Neither randomized controlled nor
open-label trials have reported great benefits from
TCA-MAOI [10-13,27,28) and TCA-SSRI [14-16,27,32,33] combi-
nations and the former has been associated with high
reported rates of serotonin syndrome [27].

There is growing evidence for the efficacy of atypical anti-
psychotics in nonpsychotic treatment-resisant unipolar depres
son, athough the current small pool of levels Il and Il evi-
dence [83] is largely limited to olanzapine, quetiapine and
risperidone [61,62,64,65). T he olanzapine-fluoxetine combination
has been associated with higher response and remisdon ratesthan
antidepressant or olanzapine monotherapies [60,61], but such
advantageswere not found in another sudy [62). Additiondly, the
long-term tolerability of olanzapine is of concern, especially with
regard to metabolic adverse effects that can increase morbidity
and mortality [s4]. There is possbly a role for atypical antipsy-
choticsin depressive relapse prevention (s8], but further researchis
agan required to daify this A noteworthy finding from the
atypica antipsychotic-antidepressant combination literature has
been the rapid onset of improvement, often within a week, that
has been reported with olanzapine, quetiapine, risperidone and
aripiprazole [60-62,64,69,70,75,79], and may be largely attributable to
improvementsin symptoms of anxiety and agitation.

In clinical practice, antidepressant monotherapy should
remain the firgt-line treatment for unipolar major depression.
Psychotic depression is an exception, for which combination
antidepressant and atypical antipsychotic or ECT would be
the preferable first-line treatments. Where the patient has not
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responded or has only partially responded to trials of mono-
therapy, however, the emerging evidence indicates that com-
bination therapy could be a useful and potentially wel-toler-
ated option. Naturally, this should be preceded by the
exclusion of causes of apparent treatment resistance, such as
noncompliance, misdiagnosis and untreated comorbidities.

It seemsintuitively reasonable that the choice of combination
treatments should be guided by neuropharmacological mecha-
nisms. The prevaling model of the neurobiology of depresson
has evolved from the monoamine hypothesis of depression,
which attributed depresive symptomatology to deficiency of
central noradrenergic, serotonergic and dopaminergic trans
mission. It was first proposed over 30 years ago, and has since
expanded to incorporate notions of monoamine receptor selec-
tivity and adaptivity [s4]. Although still an incomplete explana-
tory model, the refined monoamine hypothess provides an
ingructive framework for the pharmacotherapeutic intervention
of depression.

In combination grategies, the usual intention is to broaden
the monoamine neurotranamitter targets and manipulate the
mixture of autoreceptors, heteroreceptors, presynaptic and
postsynaptic receptors to optimize antidepressant effects and
minimize dde effects. Asan illustration, the addition of reboxe-
tineto SSRIsisanticipated to produce dual actionson the sero-
tonin and noradrendine systems. Similarly, mianserin can add
on noradrenergic effects when combined with SSRIs through
its a,-adrenergic antagonism. Furthermore, mianserin, mirta-
zapine and the atypical antipsychotics all have 5-H T 54, antag-
onigic properties. These are believed to result in sdlective
enhancement of 5-H T transmisson, thus partly accounting for
the observed synergism of these agents with SSRIs, which pro-
duce an increase in synaptic serotonin concentrations. In addi-
tion, as 2-H T, receptors are thought to mediate SSRI side
effects, such as anxiety, agitation, insomnia and sexual dysfunc-
tion, these agents may increase the tolerability of SSRIs. The
beneficial effects of 5-H T, antagonism on deep architecture
may also help to explain their value in the treatment of depres-
sion [s0]. Bupropion, with its dopaminergic effects, would also
seem to be alogicd choice in combination treatments. In ani-
mal models, atypical antipsychotics have been demongrated to
increase dopamine and noradrenaline in the prefrontd cortex,
which could be important mediating mechaniamsin the treat-
ment of depresson. The pharmacodynamic interplay of these
pharmacological agents is known to be complex and involve
multiple feedback loops and neurotransmitter systems. Discus-
sion of such mechanismsin greater depth can befound in other
SOUrCES [80,85].

In their review of augmentation and combination treatments
for major depressive disorder, Fava and Rush have also high-
lighted the thin evidence base for antidepressant-antidepres-
sant and antidepressant—atypical combinations [ss). Neverthe-
less, they have controversidly argued for a novel approach
entailing the use of augmented or combined antidepressant
treatment asfirg-line therapy, with the rationale that this may
induce remissgon in a higher proportion of patientsand reduce
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drop-out rates owing to treatment ineffectiveness. T his strategy
may attract criticismsrelating to the use of unnecessary medica
tionsin the proportion of patients who would remit on mono-
therapy and to risks of adverse effects, but thisinteresting pro-
posal warrants further evaluation. Another novel approach is
that of sequential treatment of mood and anxiety disorders. It is
diginct from augmentation or combination therapy, and refers
to the sequential employment of pharmacological and psycho-
logicd treatmentsin an attempt to manage the complexities of
these psychiatric conditions at different stages of their
course [87]. T hese examples of novel treatment ideas may signal
further innovative developments and a paradigm shift in
psychiatric dinica practice.

Conclusions

The published literature contains an increasng database on the
efficacy and tolerability of combination therapiesin the treat-
ment of unipolar depression. In particular, there is support for
the strategic combination of agents targeting different neuro-
tranamitters and their receptors The widening therapeutic
application of atypical antipsychoticsisfurther consolidated by
emerging evidence suggesting their augmentative role in anti-
depressant therapy. Asmost studies are amall and uncontrolled,
replication of their results will be required in larger-scaled,
randomized, controlled trials.

Expertcommentary

Combination treatments are potentialy effective in unipolar
depression that has not remitted on antidepressant mono-
therapy. The fluoxetine-mianserin and SSRI-low dose reboxet-
ine combinations, and augmentation with mirtazapine, bupro-
pion and atypical antipsychotics are posdble options. Atypical
antipsychotics appear to be particularly appropriate in the
depressive subgroup that is associated with high levels of agita-
tion and anxiety, and probe the boundaries between agitated
depression and mixed states. T he utility of atypical antipsychot-
ics and lithium in treatment redstance may serve as a proxy
marker of the fact that high proportions of individuals with
treatment resstance may bein the soft bipolar spectrum.

Five-yearview

It is anticipated that the undersganding of the neurobiology of
depression will continue to deepen, and will be associated with
a paralld increase in sophigtication in the sdection, or dedgn,
of psychopharmacological agents. The classification and com-
mon conceptualization of psychotropics will likely evolve to
one dominated by their pharmacodynamic actions rather than
their main syndromal indications, and the role of atypical
antipsychotics, in particular, is expected to expand. T he use of
agents traditionally associated with other indications will rein-
force the spectral nature of mood disorders and chalenge estab-
lished diagnostic boundaries. D evelopments in pharmaco-
genetics and pharmacogenomicswill possbly gart to impact on
clinical practice, which may be seered towards more precise
drug sdlection that may ultimately prove more cost-effective.
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Key issues

+ Unipolar depression is associated with the highest level of disease burden as measured in terms of years lived with disability, but
most patients will not achieve remission on antidepressant monotherapy.

« Combination therapy in unipolar depression has an encouraging but restricted evidence base, and further research is needed to
clarify the safety and efficacy of various combination strategies.

+ Of the antidepressant combinations, the fluoxetine-mianserin and selective serotonin reuptake inhibitor-low dose reboxetine
combinations seem well tolerated and efficacious. Augmentation with bupropion and mirtazapine are also promising strategies.

+ Atypical antipsychotics seem to have a unique role in combination therapy with antidepressants, and may be particularly useful in
those with prominent anxiety and agitation.

+ |t is necessary to reconfirm diagnosis in treatment resistant cohorts. Medical disorders, substance use and personality disorders
play arole in treatment resistance. There are also high rates of undiagnosed bipolar disorder in treatment refractory cohorts.
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