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Practice Points

B For the treatment of acute mania there are several available agents that include lithium,
carbamazepine, valproic acid, aripiprazole, asenapine, chlorpromazine, paliperidone,

olanzapine, quetiapine, risperidone and ziprasidone.

B Agents being investigated for acute mania include the partial agonist antipsychotic,

cariprazine and the sodium channel-blocking anticonvulsant, eslicarbazepine.

B Agents with potential antimanic effect include the potassium channel agonist

anticonvulsant, ezogabine and the N-methyl-p-aspartate antagonist, memantine.

B Agents currently approved by the US FDA for the treatment of bipolar depression include

quetiapine, lurasidone and the olanzapine—fluoxetine combination.

B Agents that show efficacy for the treatment of bipolar depression include pramipexole,

modafinil and armodafinil, tamoxifen and ketamine.

B The controversy regarding the use of antidepressants in bipolar depression has
not been resolved. Nonetheless, this class of medications appears to be effective
when used in monotherapy (type Il) or when combined with an antipsychotic
(e.g., olanzapine—fluoxetine combination), but not when combined with a mood stabilizer

(multiple negative adequately-powered randomized clinical trials).

SUMMARY  In the treatment of bipolar depression, the debate regarding the utility and
safety of antidepressants continues. There are several agents that are available for the
treatment of bipolar depression, including US FDA-approved agents such as quetiapine and
lurasidone, and non-FDA-approved agents such as lamotrigine, pramipexole, modafinil and

armodafinil, and ketamine. Efficacy studies for the use of antidepressants are lacking, but
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safety concerns are quite real with an increased risk of manias, cycling and chronic irritable

dysphoria. Many agents are effective in acute mania, including lithium, several anticonvulsants

and every antipsychotic examined. All newer agents being studied for mania are anticonvulsants

or second-generation antipsychotics. Most agents, which are effective for acute treatment,

appear to be effective in maintenance. Despite many advances in the treatment of bipolar

illness, the condition remains severe, with a guarded prognosis.

Bipolar illness is a chronic, disabling and fre-
quently destructive disease. In its more severe
form, it afflicts over 1% of the population, and
in its spectral form, it may affect one out of
20 people [1,2]. The acute episodes of both mania
and depression are nearly always disruptive, and
can create dysfunction in the patients’ lives.
The recurrence of these episodes is frequently
disabling in nearly all aspects of life. Bipolar
patients have high rates of substance abuse
comorbidity, are more likely to divorce, less
likely to maintain employment, develop cogni-
tive difficulties and have earlier onset of demen-
tia, and are at a higher risk for suicide. Diag-
nosis can be challenging with over two-thirds of
bipolar patients initially misdiagnosed (3], with
both under-detection 3] and over-inclusion [4].
However, even after an appropriate diagnosis is
made, treatment is still a challenge. The diversity
of presentation of bipolar patients increases the
level of complexity of treatment. Patients may
be euthymic (i.e., without a mood episode), or
may have subsyndromal depressive or manic
(i.e., hypomanic) symptoms, or may have full
syndromal mania or depression, or combined
manic and depressive symptoms (mixed states).

Several types of bipolar disorder are recog-
nized. Patients who have experienced at least
one full manic episode at some point in their
lives, are diagnosed with type I illness. Patients
who have only experienced hypomanic episodes
(i.e., never a full syndromal mania) and at least
one major depression are diagnosed with type II
illness. Patients who never experience full syn-
dromal manias or depression, but only experi-
ence hypomanias and subsyndromal depressive
symptoms are classified as cyclothymic. Some
patients experience frequent recurrence of epi-
sodes; should these patients have at least four
distinct episodes in a 12-month period, they are
diagnosed with rapid cycling — a modifier that is
associated with poorer prognosis.

High rate of comorbid substance abuse is
associated with poor prognosis. In addition,

response rates are generally suboptimal with a
large number of patients remaining symptom-
atic for the majority of their lives despite being
on multiple medications [s,6]. Furthermore, lack
of consensus regarding some treatments, such
as antidepressants, increases the uncertainty of
interventions.

Treatment is frequently partitioned into acute
treatment of mania and depression, and chronic
recurrence prevention maintenance strategies.
The current review provides a very brief synopsis
of currently available pharmacologic approaches
to both acute and maintenance treatments since
other excellent reviews have already summarized
this topic [7]. Furthermore, existing treatments
are critically reviewed in multiple treatment
guidelines (e.g., (8-10]). More importantly, this
review explores potential future options and
the direction of exploration in strategies for the
management of bipolar disorder.

Patients with both type I and type II bipolar ill-
nesses spend a large fraction of time with depres-
sive symptoms [5.6]. Nonetheless, the duration of
a typical depressive bipolar episode, at approxi-
mately 2 months, is shorter than a unipolar
depressive episode (~3 months) or subthreshold
depressive symptoms (3.2 months) [11]. However,
the severity of these episodes can be quite para-
lyzing. Recurrent depressions in bipolar illness
are more common, and in approximately 20% of
patients are atypical with features such as exces-
sive sleep, excessive appetite and weight gain.
Evidence-based therapeutic options for the acute
management of bipolar depression are few. The
US FDA has approved only three agents for the
treatment of bipolar depression (Table 1).

Quetiapine, in both the immediate-release and
extended-release formulations, has been shown
to be effective in short-term studies of 8 weeks for
the treatment of acute bipolar depression at doses
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Table 1. Agents approved by the US FDA for treatment in bipolar I illness.

Treatment Mania
Lithium?® 4
Lamotrigine
Carbamazepine and ER
Divalproex and ER
Aripiprazole
Asenapine
Chlorpromazine
Paliperidone
Olanzapine

AN NN NN

Quetiapine and XRf
Lurasidone

AN

Risperidone

AN

Ziprasidone

Bipolar depression Maintenance
v
v
v
v v
v v
v
v
v

"Not approved for mixed mania.

ER: Extended release; XR: Extended release.

*Approved for bipolar depression in combination with fluoxetine.

of 300-600 mg/day [12.13]. When quetiapine is
added to either lithium or divalproex, the combi-
nation is associated with a significant reduction
in both mania and depression compared with
placebo added to lithium or divalproex over the
2-year study period [14].

Lurasidone has been only recently approved
by the FDA for bipolar depression. Lurasidone
is a new second-generation antipsychotic (SGA)
that has high affinity to the serotonin 7 (SHT)
receptor. In at least two unpublished short-term
randomized, placebo-controlled trials of acutely
depressed bipolar I patients, lurasidone dem-
onstrated efficacy both as a monotherapeutic
agent [15] and as an add-on to a mood stabilizer
(16]. A submission for a new drug indication is
currently being reviewed by the FDA. The pre-
sumed mechanism of action of this effect is the
blockade of 5HT7 (17-19]. Risperidone, another
SGA with high affinity to the SHT receptor,
has shown antidepressant activity in open natu-
ralistic reports [20,21], but a randomized trial was
nonconfirmatory [22].

The combination of olanzapine and fluoxetine
(Symbiax™, Lilly, IN, USA) has also been found
to be effective in depressed bipolar I patients not
receiving a mood stabilizer [23]. A 24-week open
extension found that the risk for manic induc-
tion due to the coadministration of fluoxetine
was low, but 27.4% relapsed into depression [24].

All SGAs carry the potential for weight gain
and aggravation of the metabolic syndrome. In
addition, all of the agents currently approved for
the treatment of depression are also sedating to
various degrees. Approximately 10% of patients

receiving quetiapine discontinue the drug due
to sedation.

In addition to approved agents, there are other
pharmaceuticals that have shown efficacy in
the treatment of bipolar depression (Table 2).
The majority of these agents are already in
use to varying degrees in depressed bipolar
subjects. The most commonly used class of
agents is antidepressants [25,26]. This is despite
a dearth of evidence regarding the efficacy of
antidepressants in bipolar illness [27]. All ran-
domized, controlled trials in which antidepres-
sants were added to mood stabilizers have dem-
onstrated that the combination is not superior
to the mood stabilizer alone in treating the
depression [28]. However, in studies in which
antidepressants were used alone or in combina-
tion with an antipsychotic, they were effective
29]. One study in which fluoxetine was added to
olanzapine included over 900 patients. Owing
to its large size, meta-analyses that examine the
efficacy of antidepressants are nearly always sup-
portive for the use of antidepressants because
they include this large study (e.g., [30]). None-
theless, this particular meta-analysis has been
very influential because it matches clinicians’
impression that antidepressants are effective.
Current expert opinion tends to support the use
of antidepressants in bipolar illness [31].

Studies performed in the era of the third edi-
tion of the Diagnostic and Statistical Manual
(32.33], when patients with type II bipolar illness
were diagnosed with major depression, included
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Table 2. Agents that display efficacy in the treatment of bipolar depression in randomized,

placebo-controlled trials.

Agent

Olanzapine + fluoxetine
Quetiapine

Lithium

Lamotrigine®
Pramipexole*

Modafinil®* and armodafinil
Fluoxetine monotherapy"
Venlafaxine monotherapy?!
Ketamine®

Bipolar | Bipolar I
v
v v
v
v v
v v
v v
v
v
v

fLamotrigine reduces rapid cycling in type Il bipolar patients.
*Mean effective dose 1.7 mg/day.
*Mean effective dose 177 mg/day.

iliness.
“Single acute dose is effective for 7-10 days.

YPost hoc analyses of type Il bipolar patients included in placebo-controlled trials of unipolar major depressive illness before the
creation of the type Il bipolar diagnostic category. In these studies, manic induction could appear as improvement in depressive

depressed bipolar II patients in controlled studies
examining the efficacy of fluoxetine and venla-
faxine. In these placebo-controlled studies, both
fluoxetine and venlafaxine were as effective in
type II patients as in unipolar patients [32,33].
Measures of mania were not performed in these
studies since the studies were not designed to
examine bipolar illness. Consequently, it is not
clear if the antidepressant treatment was asso-
ciated with manic induction in those studies.
However, in a randomized, uncontrolled study
of bipolar patients in the Stanley Network,
depressed bipolar patients were randomized to
sertraline, bupropion, or venlafaxine, as adjuncts
to mood stabilizers. At 10 weeks 9.1% experienced
switches into hypomania or mania (another 9.1%
had hypomania with no-to-minimal dysfunction)
(34]. While manic induction rates were low, only
23.3% had a sustained remission at 6 months [35].
Thus, there was no sustained beneficial effect.
Similarly, when patients who appeared to have
responded well to an antidepressant, were ran-
domized to either staying on the antidepressant
or discontinuing the drug in an open fashion,
individuals with a history of cycling were twice
as likely to experience a depression over the sub-
sequent year of observation if they stayed on the
antidepressant [3¢]. Similarly, people with a his-
tory of rapid cycling were ninefold more likely
to experience chronic irritable dysphoria over the
subsequent year when they received an antide-
pressant compared with those not receiving an
antidepressant in a naturalistic study [37).
Agomelatine is an antidepressant that works
by stimulating melatonin M1 and M2 receptors

and blocking 5-HT2C receptors. It is used as
an antidepressant in Europe (Valdoxan, Meli-
tor, Thymanax) but will not be approved in the
USA. In a small, open add-on study to lithium
or valproic acid, agomelatine demonstrated
efficacy for bipolar depression [38]. Ramelteon
is a sleep aid that is available in the USA and
also is an agonist of M1 and M2 receptors. In
small, single-site, studies of insomnia in bipolar
patients it demonstrated significant antidepres-
sant [39] and maintenance efficacy [40]. While
these drugs are both very well tolerated, gastro-
intestinal disturbances are the most common
adverse consequences.

The data for antidepressants can be summa-
rized as: antidepressants are effective when used
as monotherapy in type II patients [27], but their
safety is not clear. Antidepressants are ineffective
in type I patients when added to a mood stabi-
lizer 29], but may be effective when added to an
antipsychotic [23]. Ramelteon may be important
to study further.

There are nonantidepressant, non-FDA-
approved treatments for bipolar depression
(Table 2). Lamotrigine is FDA-approved for the
prevention of recurrences of mania and depres-
sion, with particular efficacy for preventing
depressive episodes [41]. It also works synergisti-
cally when coadministered with valproate [42]. In
addition, lamotrigine does have documented effi-
cacy in treating acute bipolar depressive episodes,
and is more effective in more severely depressed
subjects [43]. Despite these positive studies, some
authors do not recommend lamotrigine for acute
depression [44]. Lamotrigine is perhaps the best
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tolerated mood stabilizer available with almost
no sedation and minimal cognitive issues. How-
ever, lamotrigine can cause a toxic (nonallergic)
reaction in approximately one in 3000 individu-
als known as toxic epidermal necrolysis or Ste-
ven—Johnson syndrome, in which the skin can
actually be sloughed. Slow titration of dose can
reduce the risk to one in 7000.

Modafinil is a nonstimulant agent that is used
to increase alertness in subjects with daytime
sleepiness due to a variety of conditions. In a
randomized, placebo-controlled, 6-week study,
(n = 41) or placebo (n = 44) were added to ongo-
ing treatment in depressed bipolar patients [45).
Response, defined as at least 50% improvement,
was twice as great in modafinil-treated subjects
(44%) compared with placebo (23%; p < 0.05)
(45]. There were no manic or hypomanic switches
(45]. Armodafinil, the purified active enan-
tiomer of modafinil, was also examined in an
8-week randomized, placebo-controlled study of
157 depressed bipolar patients [46]. The combi-
nation of armodafinil with a mood stabilizer was
minimally superior to placebo added to a mood
stabilizer [46]. One of the problematic side effects
with these agents in bipolar subjects is anxiety.

The dopamine D2 and D3 agonist, prami-
pexole, was studied in two 6-week placebo-
controlled studies [47.48]. A total of 15 patients
with type I, and 28 with type 11, bipolar disorder
were studied. Response occurred in 60-67% of
patients taking pramipexole and 9-20% taking
placebo [47.48]. The 6-week duration or the stud-
ies is too brief to determine long-term safety, but
in a 48-week follow-up in which subjects could
also be receiving antidepressants, of 23 patients
(12 with major depression and 11 with bipolar
disorder), 27% experienced a switch (two sub-
jects developed hypomania and one developed
psychotic mania) [49). Similarly, in a naturalistic,
retrospective chart review of 16 patients with
bipolar I or II disorders, pramipexole was well
tolerated and maintained its efficacy [s0].

Lisedexamfetamine is an FDA-approved pro-
drug of amphetamine, used in attention deficit
disorder, and marketed as Vyvance® (Shire, PA,
USA). Both amphetamine [s1] and methylphe-
nidate [52,53] have both been used for bipolar
depression in open studies. A double-blind,
placebo-controlled study of lisedexamfetamine
in bipolar depression was started in January
2010 and is ongoing at this point in time with
an anticipated completion date of December

2013 [101]. Anxiety and insomnia are the major
side effects of stimulants.

Proof-of-concept studies have been per-
formed with ketamine, a N-methyl-p-aspartate
(NMDA) antagonist that is often abused. Most
of these studies utilized one intravenous dose
(0.5 mg/kg) [54.55]. Open naturalistic reports in
outpatient youths utilized intranasal ketamine
with similar results (s6]. The mechanism may
be directly through antagonism of the NMDA
receptor or perhaps by effects on the rapamycin
(mTOR; a regulatory protein kinase) signal-
ing pathway [57]. Interestingly, memantine, a
partial antagonist of the NMDA receptor that
is approved for use in moderately to severely
demented individuals, has shown efficacy
in a preclinical model of mania (s8], and in a
small (n = 29), randomized, placebo-controlled
exploratory study of adjunctive use treatment of
depressed bipolar subjects [59]. Finally, riluzole is
a sodium channel antagonist that may also mod-
ify NMDA activity [60]. It has been approved as
an orphan drug by the FDA for amyotrophic
lateral sclerosis [61]. In a small, open, 8-week
study, 66% of those receiving riluzole doses of
200 mg/day or greater responded, but only 33%
of those receiving lower doses responded [62]. Use
of ketamine may be problematic because it is
a substance of abuse, but these results suggest
that manipulation of the NMDA receptor may
prove to be a novel antidepressant mechanism
in the future.

Nonpharmacologic approaches include
electroconvulsive therapy, transcranial magnetic
stimulation (TMS), cranial electrical stimula-
tion, and the ketogenic diet. Bipolar depression
may be more responsive to electroconvulsive
therapy than unipolar depression and is a reason-
able clinical option [63]. TMS is FDA approved
for unipolar, treatment-resistant depression;
additionally, both rapid (>10 mHz) [64] and slow
(1-5 mHz) (651 TMS may be useful in bipolar
depression. Cranial electrical stimulation is an
older electrotherapy that is FDA-approved for the
treatment of depression, anxiety and insomnia.
In a small retrospective chart review it reduced
overall symptoms in chronically symptomatic
bipolar patients [66], suggesting that future
controlled studies are warranted. Finally, the
ketogenic diet has been hypothesized to be use-
ful in bipolar illness [67], but is very difficult to
adhere to over prolonged time periods [¢8]. Two
recent case reports of bipolar II patients on the
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ketogenic diet monotherapy for at least 2 years,
showed that this may be a potent treatment for
type II patients [¢9].

Many agents are FDA-approved for the treat-
ment of acute mania in type I patients (Table 1)
(70]. Nearly all of the SGAs have been examined
in placebo-controlled studies as monotherapy
and adjunctive treatments (Table 1) [71,72]. In
meta-analyses, monotherapy with SGAs is
equivalent to [72] or more effective than mood
stabilizers alone [73], and when combined with
mood stabilizers, the combination is more effec-
tive than a mood stabilizer alone [72.74]. Other
agents are under study (Table 3).

Antiepileptic agents and lichium are fre-
quently used in the treatment of bipolar disorder,
particularly in the control of mania. Frequently
collectively referred to as ‘mood stabilizers’,
these agents all appear to share the mechanism
of reducing intracellular sodium accumulation
in an activity-dependent manner (75]. In other
words, these agents inhibit the fastest and most
frequently firing neurons preferentially. These
agents remain the foundation for treatment of
bipolar patients. However, adjunctive use of
SGAs does increase the antimanic efficacy of
mood stabilizers (Table 1).

Potassium channel genes have been associ-
ated with bipolar disorder in genome-wide link-
age analyses [76]. Furthermore, the membrane
potential of ill patients may be deporlarized
(77]. Consequently, it is reasonable to examine
ezogabine (previously known as retigabine,
Potiga™ [GlaxoSmithKline, UK; Valeant
Pharmaceuticals, QC, Canada]), a potassium
channel agonist that stabilizes the channel in
the open conformation and thereby promotes the
M-current (due to the efflux of potassium ions)
(78]. The M-current is the potassium current
that is mediated by the potassium channel and
is responsible for the repolarization of electrically
active cells (e.g., neurons) after depolarization. In

Table 3. Agents being studied for bipolar mania.

other words, ezogabine is a potassium channel
agonist that would help re-hyperpolarized neu-
rons after firing. This effect is very similar to the
common effect of mood stabilizers of inhibiting
sodium entry, thereby increasing the hyperpolar-
ization of neurons [75]. Ezogabine was effective in
animal models of mania [79-81]. In an open study,
three out of ten manic patients responded to ezo-
gabine monotherapy over a 3-week period [s2].
Ezogabine would be expected to be additive to
other mood stabilizers in its effect. Randomized
trials are in the planning stages.

Similarly, the gene for the alC subunit
of the L-type voltage-gated calcium-chan-
nel (CACNAIC), located on chromosome
12p13.3, has been associated with bipolar dis-
order in a genome-wide association study [83.84].
MEM-1003 blocks this channel. Unfortunately,
in a Phase Ila study by its manufacturer, Mem-
ory Pharmaceuticals (NJ, USA), 84 patients
with acute mania did not improve significantly
compared with placebo [102]. The drug is still in
development for Alzheimer’s disease. This study
is sobering in that it is evidence that genetic asso-
ciation with bipolar illness does not necessarily
translate into clinical utility.

Eslicarbazepine (Stedesa™ in the USA; Zebi-
nix®, Exalief® in Europe; chemical name: (§)-
(=)-10-acetoxy-10,11-dihydro-5H-dibenz[b,f]
azepine-5-carboxamide; development name:
BIA 2-093) is a new dibenzazepine antiepileptic
drug closely related to oxcarbazepine [ss). Esli-
carbazepine shares similar affinity to the sodium
channel as carbamazepine and oxcarbazepine
85]. Positive case reports exist [86], and studies
for bipolar disorder are currently underway but
the results are not yet available.

Cariprazine (RGH-188) is a dopamine D3/D2
receptor partial agonist antipsychotic [87). It has
been found to be effective in animal models for
mania [88]. When administered in randomized,
placebo-controlled trials, cariprazine is signifi-
cantly more effective than placebo [89]. Placebo-
controlled studies in bipolar depression are still
underway [103].

The NMDA glutamate receptor is a target for

Agent Status Ref.| several new neurotropic agents, many of which

Ezogabine Minimally effective in an open study (s11| are failing clinical trials. However, memantine

Cariprazine Effective in two placebo-controlled studies [88] (Nemenda™, Forest Laboratories, NY, USA)

Eslicarbazepine Case reports and ongoing placebo-controlled (857| a moderate-affinity, uncompetitive NMDA

studies receptor antagonist [90], has been approved for

Memantine Small open study 92]| moderate-to-severe Alzheimer’s disease [91]. It

Tamoxifen Effective in three placebo-controlled studies  [95-97]  has been found to reduce manic symptoms in
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an animal model of mania [s8]. Despite its fail-
ure in the treatment of bipolar depression [s8],
it was effective in a small (n = 33) open study
of manic patients (in which patients receiv-
ing 20-30 mg/day improved more than those
receiving 10-20 mg/day) [92].

Lithium and valproate both inhibit the sec-
ond messenger effector, PKC [93]. Tamoxifen
(Nolvadex™, Istubal™, Valodex™ [all Astra-
Zeneca, UK]), which is used to treat breast can-
cer, is an estrogen receptor antagonist that also
inhibits PKC. Tamoxifen antagonizes manic-
like behavior in a rat model of mania [94], and
manic bipolar behavior as monotherapy [95,96)
and adjunctive to lithium [97]. However, because
of its antiestrogen properties, it is unlikely to be
used in bipolar patients except in very unique
circumstances.

Over the recent years there have been multiple
advances in the treatment of bipolar illness.
Despite this, debate continues regarding the
use of antidepressants in bipolar depression.
Alternative agents that do not affect the sero-
tonin reuptake system are available, and have
good efficacy data but limited long-term safety
data. More advances have occurred in the treat-
ment of acute mania, with a variety of anticon-
vulsants and nearly all SGAs demonstrating
efficacy in acute mania. With the exception of
antidepressants, agents with demonstrated acute
antimanic or antidepressant efficacy, appear to
be useful for maintenance treatments aimed at
recurrence prevention. Despite the investment
in investigating new agents, there has not been
a similar investment in comparative studies.

Papers of special note have been highlighted as:

Examination of effect sizes suggests that there
are real differences among the SGAs and possi-
bly the mood stabilizers [73]. Direct head-to-head
randomized clinical trials need to be performed
to examine these differences.

While many of the agents being examined
work by mechanisms similar to currently avail-
able drugs, there appears to be an increase in
the examination of pharmaceuticals that work
by novel mechanisms. These include ket
amine and memantine, which work through
the NMDA receptor; ezogabine, which is an
agonist of the potassium channel; modafinil
and armodafinil, which may be prohistamine
drugs; and agomelatine and ramelteon, which
are melatonin agonists. The development of
such novel agents bodes well for the future of
the treatment of bipolar illness. Use of novel
agents such as pramipexole and ketamine
is already gaining acceptance. Within 5 or
10 years, such agents, and others currently in
development, may be used routinely to treat
bipolar patients.
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those disclosed.

No writing assistance was utilized in the production of

this manuscript.

bipolar disorder. . Clin. Psychiatry 64(2),
161-174 (2003).

symptomatic status of bipolar I disorder. Arch.

Gen. Psychiatry 59, 530537 (2002).

e ofinterest 4 Stewart C, El-Mallakh RS. Is bipolar disorder ~ 8  Yatham LN, Kennedy SH, O’Donovan C ¢z al.
. . over diagnosed among patients with Canadian Network for Mood and Anxiety
mn  of considerable interest ) ] .
substance abuse? Bipolar Disord. 9, 646—-648 Treatments (CANMAT) guidelines for the

1 Loganathan M, Lohano K, Roberts RJ’ Gao (2007). management of patients with bipolar disorder:
z;silr:ihiagal}iz;sj);jzi?e;zté;;m[;;csibﬁlgzlar 5 Geddes JR, Miklowitz DJ. Treatment of consensus and controversies. Bipolar Disord.
(2010) e ’ ’ ’ bipolar disorder. Lancet 381(9878), 7(Suppl. 3), 5-69 (2005).

’ 1672-1682 (2013). 9  Grunze H, Vieta E, Goodwin GM et a/. The

2 Schroeder E, Gao Y, El-Mallakh RS. Bipol : - oo
dz :ses;; i Cj; OmwnjaaMﬂmz ] 11[8)(()11; 6 Judd LL, Akiskal HS, Schetcler PJ ef al. A \X/orlcF Federation of SOC.ICU(::S of Biological
515_525 (2'0'11) ' £ ’ prospective investigation of the natural history P_SYChl_aUy (WESBP) gul.delmes .for the

: of the long-term weekly symptomatic status of biological treatment of bipolar disorders:

3 Hirschfeld RM, Lewis L, Vornik LA. bipolar IT disorder. Arch. Gen. Psychiatry 60, update 2009 on the treatment of acute mania.
Perceptions and impact of bipolar disorder: 261-269 (2003). World . Biol. Psychiatry 10(2), 85-116 (2009).
how far h 11 ? Results of th, : :
national depressve and manic-depresive 7 J04d Ly Akiskal S, Schecder Pl eral, The 10 Granze H, Viera E, Goodwin G el The

na p e .P i long-term natural history of the weekly World Federation of Societies of Biological
association 2000 survey of individuals with Psychiatry (WFSBP) guidelines for the

future science group www.futuremedicine.com 45



Review | Sandlin, Gao & El-Mallakh

biological treatment of bipolar disorders: 20  Shelton RC, Stahl SM. Risperidone and doi:10.1176/appi.ajp.2013.13020185 (2013)
update 2012 on the long-term treatment of paroxetine given singly and in combination (Epub ahead of print).
bipolar disorder. World J. Biol. Psychiatry 14, for bipolar depression. /. Clin. Psychiatry = Expert panel analysis that is generally
154-219 (2013). 65(12), 1715-1719 (2004). .

pro-antidepressant use.

11 Furukawa TA, Konno W, Morinobu S, Harai 21  Ravindran AV, Bradbury C, McKay M, 32 Amsterdam J. Efficacy and safety of
H, Kitamura T, Takahashi K. Course and da Silva TL. Novel uses for risperidone: focus Lo Y ey .

. . . venlafaxine in treatment of bipolar IT major

outcome of depressive episodes: comparison on depressive, anxiety and behavioral . . .

. . . ’ depressive episode. /. Clin. Psychopharmacol.
between bipolar, unipolar and subthreshold disorders. Expert Opin. Pharmacother. 8(11), 18, 414-417 (1998)
depression. Psychiatry Res. 96(3), 211-220 16931710 (2007). ' '
(2000). . 33 Amsterdam JD, Garcia-Espana F, Fawcett |

22 Nierenberg AA, Ostacher MJ, Calabrese JR .
. et al. Efficacy and safety of fluoxetine in

12 Weisler RH, Calabrese JR, Thase ME et 4. et al. Treatment-resistant bipolar depression: a treating bipolar IT major depressive episode
Efficacy of quetiapine mol.lothera.py for the STEP—BD .equipoise randomized ‘effect.iveness 7. Clin. Psychopharmacol. 18(6), 435-440
treatment of depressive episodes in bipolar I trial of antidepressant augmentation with (1998)
disorder: a post hoc analysis of combined lamotrigine, inositol, or risperidone. Am. ' )
results from 2 double-blind, randomized, J. Psychiatry 163(2), 210-216 (2006). 34 PostRM, .LCVCl‘lCh GS, Nolen.\WA etal A )
placebo-controlled studies /. Clin. Psychiatry 23 Tohen M, Vieta E, Calabrese J et al. Efficacy re-cvaluation (’Ethf role ofantld.epressants in
69(5), 769—782 (2008). of olanzanine and olanzanine-fluoxetine the treatment of bipolar depression: data from

T e nzapine P i the Stanley Foundation Bipolar Network.

13 Suppes T, Datto C, Minkwitz M, combination in the treatment of bipolar I Bipolar Disord. 5(6), 396-406 (2003).

Nordenhem A, Walker C, Darko D. depression. Arch. Gen. Psychiatry 60(11), )
Effectiveness of the extended release 1079-1088 (2003). [Erratum: Arch. Gen. 35 LffVCrlCh C%S’ Altshuler LL, F'rye MA ez al. )
formulation of quetiapine as monotherapy for Psychiatry 61(2), 176 (2004)]. Risk thsv‘fltCh mn moo(:{ pol.arlty to hyporflama
the treatment of acute bipolar depression. 24 Corya SA, Perlis RH, Keck PE Jr et al. A 24- ormanian patients V‘{lth bl.polar.depressmn
J. Affect. Disord. 121(1-2), 106-115 (2010). week open-label extension study of dur;n;g a.cute and c;)ntmu;gl;)n mal.s of
n , sertraline, n
14 Suppes T, Vieta E, Liu S, Brecher M, olanzapine-fluoxetine combination and veatxine, seruaiine anc dupropion a8
. . . . adjuncts to mood stabilizers. Am. J. Psychiatry
Paulsson B; Trial 127 Investigators. olanzapine monotherapy in the treatment of 163(2), 232-239 (2006)
Maintenance treatment for patients with bipolar depression. J. Clin. Psychiatry 67(5), ’. )
bipolar I disorder: results from a North 798-806 (2006). 36 Ghaemi S.N’ Ostacher.MM,.El—Ma“a.kh R$
American study of quetiapine in combination 25 Haeberle A, Greil W, Russmann S ”. al. Antldepre.ssant dlscontln.uauon mn
with lithium or divalproex (trial 127). Am. Grohmann R. Mono- and combination drug bipolar depression: a Systemaﬁlc Treat.ment
J. Peychiatry 166(4), 476488 (2009). therapies in hospitalized patients with bipolar Enhancement P(riogramdfor Blpollar Dlls(;rder
STEP-BD) randomi linical tri long-
15 Loebel A, Cucchiaro J, Silva R ez al. depression. Data from the European drug ( ) ancomined “niea Tl o7 ong
term effectiveness and safety. /. Clin. Psychiatry
Lurasidone monotherapy for the treatment of surveillance program AMSP. BMC Psychiatry 71(4), 372-378 (2010)
bipolar I depression: results of a 6-week, 12, 153 (2012). ’ '
double blind, placebo—eontrolled ftuéy. 26 Undurraga J, Baldessarini RJ, Valenti M e al. un :il"'he orﬂy rail'domtlz:ld ant}deprezs;‘mtb' l
Presented at: The American Peychiatric Bipolar depression: clinical correlates of . lscontinuation study performed in bipotar
Association Meeting. Philadelphia, PA, USA, receiving antidepressants. J. Afféct. Disord. illness.
5-9 May 2012 (Poster NR3-72). 139(1), 89-93 (2012). 37  El-Mallakh RS, Ghaemi SN, Sagduyu K ez al.

16 Loebel A, Cucchiaro J, Silva R ez 4/. 27 El-Mallakh RS, Karippot A. Chronic Antldeprfzssant—Assc?c1ated Chronic I.mtable
Lurasidone adjunctive to lithium or valproate depression in bipolar disorder. Az Dysphoria (ACID) in STEP-BD patients.
for the treatment of bipolar I depression: J. Poychiatry 163, 1137-1341 (2006). J. Affect. Disord. 111(2-3), 372-377 (2008).
results of a 6-week, double-blind, placebo- Good revi fantid in bipol 38 Calabrese JR, Guelfi JD, Perdrizet-Chevallier
controlled study. Presented at: The American "0 ood review of antidepressants in bipolar C: Agomelatine Bipolar Study Group.
Psychiatric Association Meeting. Philadelphia, illness. Agomelatine adjunctive therapy for acute
PA, USA, 5-9 May 2012. 28 Sachs GS, Nierenberg AA, Calabrese JR ez al. bipolar depression: preliminary open dara.

17 Mnie-Filali O, Faure C, Lambds-Sefas L ez a/. Effectiveness O[f adjunctive ar}tidepressant Bipolar Disord. 9(6), 628—635 (2007).
Pharmacological blockade of 5-HT?7 receptors wresment gjflg;ff;fldjf;j;ggb;f Engl. 3 McElroy SL, Winstanley EL, Martens B er 4l
as a purative fast acting antidepressant J Med. ’ - ’ A randomized, placebo-controlled study of
strategy. Neuropsychopharmacology 36(6), 29  El-Mallakh RS. Adjunctive antidepressant adjunctive ramelteon in ambulatory bipolar I
1275-1288 (2011). treatment for bipolar depression. V. Engl. disorder with manic symptoms and sleep

18 Ishibashi T, Horisawa T, Tokuda K et 2/, J. Med. 357(6), 615 (2007). disturbance. Int. Clin. Psychopharmacol. 26(1),
Pharmacological profile of lurasidone, a novel 30  Gijsman HJ, Geddes JR, Rendell JM, Nolen 48-53 (2011).
antipsychotic agent with potent WA, Goodwin GM. Antidepressants for 40 Norris ER, Karen Burke, Correll JR et al. A
5-hydroxytryptamine 7 (5-HT7) and bipolar depression: a systematic review of double-blind, randomized, placebo-controlled
5-HT1A receptor activity. /. Pharmacol. Exp. randomized, controlled trials. Am. trial of adjunctive ramelteon for the treatment
Ther. 334(1), 171-181 (2010). J. Psychiatry 161(9), 15371547 (2004). of insomnia and mood stability in patients

19 Sarkisyan G, Roberts AJ, Hedlund PB. The 31 Pacchiarotti [, Bond DJ, Baldessarini RJ et al. with euthymic bipolar disorder. /. Affect.
5-HT?7 receptor as a mediator and modulator The International Society of Bipolar Disorders Disord. 144(1-2), 141-147 (2013).
of antidepressant-like behavior. Behav. Brain (ISBD) task force report on antidepressant use 41 Goodwin GM, Bowden CL, Calabrese JR
Res. 209(1), 99-108 (2010). in bipolar disorders. Am. J. Psychiatry et al. A pooled analysis of 2 placebo-

46 Clin. Pract. (2014) 11(1) future science group



Pharmacotherapy of bipolar disorder: current status & emerging options | Review

controlled 18-month trials of lamotrigine
and lithium maintenance in bipolar I

disorder. J. Clin. Psychiatry 65(3), 432441

bipolar disorder: treatment of residual
depression and sedation. Bipolar Disord.
6(5), 416420 (2004).

in speed of response. Bipolar Disord. 11(4),
418-424 (2009).

64 Dell’Osso B, Mundo E, D’Urso N ez al.
(2004). 52 El-Mallakh RS. An open study of Augmentative repetitive navigated

42 Bowden CL, Singh V, Weisler R ¢z al. methylphenidate in bipolar depression. transcranial magnetic stimulation (fTMS) in
Lamotrigine vs. lamotrigine plus divalproex Bipolar Disord. 2, 5659 (2000). drug-resistant bipolar depression. Bipolar
in r'andomized, placebo-cont'rolled 53 Lydon E, El-Mallakh RS. Naturalistic long- Disord. 11(1), 76—81 (2009).
malnteflance treatmen't for bipolar term use of methylphenidate in bipolar 65 Tamas RL, Menkes D, El-Mallakh RS.
depression. Acta Psychiatr. Scand. 126(5), disorder. J. Clin. Psychopharmacol. 26(5), Stimulating research: A prospective,
342-350 (2012). 516-518 (2006). randomized, double-blind, sham-controlled

43 Geddes JR, Calabrese JR, Goodwin GM. 54  Diazgranados N, Ibrahim L, Brutsche NE study of slow transcranial magnetic
Lamotrigine for treatment of bipolar et al. A randomized add-on trial of an stimulation in depressed bipolar patients.
depression: independent meta-analysis and N-methyl-p-aspartate antagonistin J. Neuropsychiatry Clin. Neurosci. 19(2),
meta-regression of individual patient data treatment-resistant bipolar depression. Arch. 198-199 (2007).
fro4m ﬁvz randomised trials. Br. . Psychiatry Gen. Psychiatry 67(8), 793—802 (2010). 66 Amr M, El-Wasify M, Elmaadawi AZ,
194(1), 4-9 (2009). ;

M ( ) 55  Zarate CA Jr, Brutsche NE, Ibrahim L ez a/. Roberts R], El-Mallakh RS. Cranial

44 Amann B, Born C, Crespo JM, Pomarol- Replication of ketamine’s antidepressant electrotherapy stimulation for the treatment
Clotet E, McKenna P. Lamotrigine: when efficacy in bipolar depression: a randomized of chronically symptomatic bipolar patients.
and where does it act in affective disorders? controlled add-on trial. Biol. Psychiatry J. ECT (2013) (In Press).

A systematic review. . Psychopharmacol. 71(11), 939-946 (2012). 67 El-Mallakh RS, Paskitti ME. The ketogenic
25(10), 1289-1294 (2011). 56 Papolos DF, Teicher MH, Facdda GL, diet may have mood-stabilizing proterties.

45 Frey MA, Grunze H, Suppes T ¢t al. A Murphy P, Mattis S. Clinical experience using Med. Hypotheses 57, 724-726 (2001).
placebo—.co.ntrolled evaluation O_f adjunctive intranasal ketamine in the treatment of 68 El-Mallakh RS. Potential new applications for
modaﬁ?d in the treatment of bipolar pediatric bipolar disorder/fear of harm the ketogenic diet. In: Epilepsy and the
depression. Am. J. Psychiatry 164, 1242-1249 phenotype. /. Affect. Disord. 146(1-3), Ketogenic Diet. Stafstrom CE, Rho CE (Eds).
(2007). 431-436 (2013). Humana Press, NJ, USA (2004).

= Modafinil is a useful antidepressant 57 LiN, Lee B, Liu RJ ¢z al. mTOR-dependent 69  Phelps JR, Siemers SV, El-Mallakh RS. The
medication. synapse formation underlies the rapid ketogenic diet for type II bipolar disorder.

46 Calabrese JR, Ketter TA, Youakim JM, Tiller antidepressant effects of NMDA Neurocase 19(5), 423426 (2013).

JM, Yang R, Frye MA. Adjunctive antagonists. Science 329(5994), 959-964 70 Belmaker RH. Bipolar disorder. N. Engl.
armodafinil for major depressive episodes (2010). J. Med. 351(5), 476—486 (2004).

asszclat?d :lth b;golar I d;sor;iler:bi ; 58 Gao, Payn? R.S, Schurr A ez z.zl. M.emantine 71 Surja AA, Tamas RL, El-Mallakh RS.

rain obmlze , mlL; t(;center,f cf)u e-blind, . reduces mama'—hke symptoms in animal Antipsychotic medications in the treatment of
place o—contr‘o ed, proof-of-concept study. models. Psychiatry Res. 188(3), 366-371 bipolar disorder. Curr. Drug Targets 7,

J. Clin. Psychiatry 71(10), 1363-1370 (2010). (2011). 1217-1224 (2006)

47 golibe;g ].F, Burdlc(]i( K].“:, Ijinjlckbl i 59 An:.md A, Gunn AD, Barkay G ft al. E;frly 72 Scherk H, Pajonk FG, Leucht S. Second-

l]v :’ 1mm3f}l’lrzn f)‘imzfe » dou e'l 1nd, antldepress.ant effect of{n'ema‘ntme during generation antipsychotic agents in the
szced o—contrz ¢ bt‘?a © fpramlpexo ¢ augmente}tlon. oflamotrlgu.qe inadequate treatment of acute mania: a systematic review
added to lr)rllool s;a ilizers o;treatn})enz' response in blp.olar depression: a double—. and merta-analysis of randomized controlled
resistant bipolar depression. Am. J. Psychiatry blind, randomized, placebo-controlled trial. trials. Arch. Gen. Psychiatry 64(4), 442—455
161, 564-566 (2004). Bipolar Disord. 14(1), 64-70 (2012). (2007).

s Pramipexole is a useful antidepressant 60 Song JH, Huang CS, Nagata K, Yeh JZ, 73 Cipriani A, Barbui C, Salanti G er al.
treatment in bipolar patients. Narahashi'T. Dif'fe.rential action of ri%uzole on Comparative efficacy and acceptability of

48  Zarate CA Jr, Payne JL, Singh J ez al. tetfodotoxlnjsensltlve and tetrodotoxin- antimanic drugs in acute mania: a multiple-
Pramipexole for bipolar I depression: a resistant sodium channels. /. Pharmacol. Exp. treatments meta-analysis. Lancet 378(9799),
placebo-controlled proof of concept study. Ther. 282(2), 707-714 (1997). 1306-1315 (2011).

Biol. Psychiatry 56, 54—60 (2004). 61 Bensimon G,’ Lacol.nblez L., Meininger V A = Meta-analysis that compares the efficacy of

49 Cassano P, Lattanzi L, Soldani F e /. controlled trial of riluzole in amyotrophic different drugs.

Pramipexole in treatment-resistant lateral sclerosis. ALS/Riluzole Study Group. ) ) o
depression: an extended follow-up. Depress. N. Engl. J. Med. 330(9), 585-591 (1994). 74 Muralidharan K, Ali M, S.llvelra FE “ ﬂl‘.
. . . Efficacy of second generation antipsychotics
Anxiety 20(3), 131-138 (2004). 62 Zarate CA Jr, Quiroz JA, Singh JB et al. An . . - . e
> . in treating acute mixed episodes in bipolar
50 El-Mallakh RS, Penagaluri P, Kantamneni Open—la.bel trla.1 of the glut.amatei—mo.duFatmg disorder: a meta-analysis of placebo-
A, Gao Y, Roberts R]. Long-term use of agent riluzole in C(.)mbmatlon w.1th htblum for controlled trials. /. Affect. Disord. 150(2),
pramipexole in bipolar depression: a the treatment of bipolar depression. Biol. 408—414 (2013).
e : : Psychiatry 57(4), 430—432 (2005).
natur‘allstlc retrospective chart review. .)’ 75 El-Mallakh RS, Huff MO. Mood stabilizers
Psychiatr. Q. 81(3), 207-213 (2010). 63  Sienaert P, Vansteelandt K, Demyttenaere K, . . .
‘ e and ion regulation. Harv. Rev. Psychiatry 9,
51 Carlson PJ, Merlock MC, Suppes T. Peuskens J. Ultra-brief pulse ECT in bipolar 23-32 (2001).
Adjunctive stimulant use in patients with and unipolar depressive disorder: differences
future science group www.futuremedicine.com 47



Review | Sandlin, Gao & El-Mallakh

76 Dick DM, Foroud T, Flury L ez al. Genome- 85 Brown ME, El-Mallakh RS. Role of 93  Zarate CA, Manji HK. Protein kinase C
wide linkage analyses of bipolar disorder: a eslicarbazepine in the treatment epilepsy in inhibitors: rationale for use and potential in
new sample of 250 NIMH genetics initiative adults patients with partial-onset seizures. the treatment of bipolar disorder. CNS Drugs
pedigrees. /. Hum. Genet. 73, 107-114 Ther. Clin. Risk Manage. 6, 103-109 (2010). 23(7), 569-582 (2009).

(2003). 86 Nath K, Bhattacharya A, Praharaj SK. 94 Einat H, Yuan P, Szabo ST, Dogra S, Manji

77 El-Mallakh RS. Lithium: actions and Eslicarbazepine acetate in the management of HK. Protein kinase C inhibition by tamoxifen
mechanisms. American Psychiatric Press, refractory bipolar disorder. Clin. antagonizes manic-like behavior in rats:
Washington, DC, USA (1996). Neuropharmacol. 35(6), 295 (2012). implications for the development of novel

78  Gunthorpe MJ, Large CH, Sankar R. The 87 Kiss B, Horvath A, Nemethy Z ez al. therapeutics for bipolar disorder.
mechanism of action of retigabine Cariprazine (RGH-188), a dopamine D(3) Neuropsychobiology 55(3-4), 123-131 (2007).
(ezogabine), a first-in-class K* channel opener receptor-preferring, D3/D2 dopamine 95 Zarate CA Jr, Singh JB, Carlson PJ ez al.
for the treatment of epilepsy. Epilepsia 53, receptor antagonist-partial agonist Efficacy of a protein kinase C inhibitor
412-424 (2012). antipsychotic candidate: in vitro and (tamoxifen) in the treatment of acute mania: a

79 Dencker D, Dias R, Pedersen ML, Husum H. neurochemical profile. J. Pharmacol. Exp. pilot study. Bipolar Disord. 9(6), 561-570
Effect of the new antiepileptic drug retigabine Ther. 333, 328-340 (2010). (2007). (Erratum: Bipolar Disord. 9(8), 932
in a rodent model of mania. Epilepsy Behav. 88 Adham N, Samoriski G, Gao YL et 4l. (2007)).

12, 49-53 (2008). Cariprazine (RGH-188), a potential 96 Yildiz A, Guleryuz S, Ankerst DP, Ongiir D,

80 Dencker D, Husum H. Antimanic efficacy of antipsychotic with dopamine D3/D2 Renshaw PF. Protein kinase C inhibition in
retigabine in a proposed mouse model of functional antagonist properties, attenuates the treatment of mania: a double-blind,
bipolar disorder. Behav. Brain Res. 207, 78-83 manic-like behaviors in animal models. placebo-controlled trial of tamoxifen. Arch.
(2010). Presented at: The Society for Neuroscience. Gen. Psychiatry 65(3), 255-263 (2008).

81 Redrobe JP, Nielsen AN. Effects of neuronal Chicago, IL, USA, 17-21 October 2009. 97 Amrollahi Z, Rezaci F, Salchi B ez al.

Kv7 potassium channel activators on 89 Citrome L. Cariprazine in bipolar disorder: Double-blind, randomized, placebo-
hyperactivity in a rodent model of mania. clinical efficacy, tolerability, and place in controlled 6-week study on the efficacy and
Behav. Brain Res. 198, 481-485 (2009). therapy. Adv. Ther. 30(2), 102—113 (2013). safety of the tamoxifen adjunctive to lithium

82 Amann B, Sterr A, Vieta E, Stampfer R, = Cariprazine is likely to be approved by the in acute bipolar mania. /. Afféct. Disord.
Walden J, Grunze H. An exploratory open US FDA for bipolar illness. 129(1-3), 327-331 (2011).
trial on safety and efficacy of the 90  Parsons CG, Danysz W, Quack G.
anticonvulsant retigabine in acute manic Memantine is a clinically well tolerated
patients. /. Clin. Psychopharmacol. 26, N-methyl-p-aspartate (NMDA) receptor 101 Efficacy study of lisdexamfetamine to treat
534-536 (20006). antagonist — a review of preclinical data. bipolar depression.

= Ezogabine (retigabine) is likely to succeed as Neuropharmacology 38, 735-767 (1999). htep://clinicaltrials.gov/ct2/show/

a novel agent. 91  Tariot PN, Farlow MR, Grossberg GT, NCT01093963

83 Ferreira MA, O’Donovan MC, Meng YA Graham SM, McDonald S, Gergel I. (Accessed 14 November 2013).
et al. Collaborative genome-wide association Memantine treatment in patients with 102 Memory Pharmaceuticals reports Phase 2a
analysis supports a role for ANK3 and moderate to severe Alzheimer disease already results for MEM 1003 in bipolar disorder.
CACNAIC in bipolar disorder. Naz. Genet. receiving donepezil: a randomized controlled www.drugs.com/clinical_trials/memory-
40(9), 1056-1058 (2008). trial. JAMA 291, 317-324 (2004). pharmaceuticals-reports-phase-2a-results-

84  Psychiatric GWAS Consortium Bipolar 92 Keck PE Jr, Hsu HA, Papadakis K, Russo J Jr. mem-1003-bipolar-disorder-272. heml
Disorder Working Group. Large-scale Memantine efficacy and safety in patients (Accessed 14 November 2013).
genome-wide association analysis of bipolar with acute mania associated with bipolar I 103 Safety, tolerability, and efficacy of cariprazine
disorder identifies a new susceptibility locus disorder: a pilot evaluation. Clin. for patients with bipolar depression.
near ODZ4. Nat. Genet. 43(10), 977-983 Neuropharmacol. 32(4), 199-204 (2009). heep://clinicaltrials.gov/show/NCT01396447
(2011). (Accessed 14 November 2013).

48 Clin. Pract. (2014) 11(1) future science group



