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Abstract: Bipolar disorder is prevalent, with high risks of disability, substance abuse and premature
mortality. Treatment responses typically are incomplete, especially for depressive components, so that
many cases can be considered “treatment resistant.” We reviewed reports on experimental treatments
for such patients: there is a striking paucity of such research, mainly involving small incompletely

/

K. Sim

controlled trials of add-on treatment, and findings remain preliminary. Encouraging results have been reported by adding
aripiprazole, bupropion, clozapine, ketamine, memantine, pramipexole, pregabalin, and perhaps tri-iodothyronine in
resistant manic or depressive phases. The urgency of incomplete responses in such a severe illness underscores the need
for more systematic, simpler, and better controlled studies in more homogeneous samples of patients.
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INTRODUCTION

Bipolar disorder is a persistent, episodic and debilitating
condition with an estimated lifetime prevalence of over
2.0%, including both types I (with mania) and II (with
hypomania) [1, 2]. Bipolar disorder is associated with
recurring episodes of mania, hypomania, mixed manic-
depressive states, or psychosis, as well as prominent major
depression and dysthymia, as well as prevalent anxiety
symptoms—all leading to high risks of potentially severe
functional impairment, substance abuse, and high rates
of suicide, accidents, and increased mortality from co-
occurring medical illnesses—all despite use of available
pharmacological and psychosocial treatments [1, 3-8]. The
depressive components of the disorder have been especially
difficult to treat successfully and they account for three-
quarters of the nearly 50% of weeks of follow-up with
treatment that include clinically significant residual
morbidity [3, 9].

Consensus guidelines and expert recommendations
usually advocate use of monotherapy in the treatment of
bipolar disorder patients whenever possible, with adjunctive
therapy indicated when a patient relapses on maintenance
treatment [5, 10, 11]. In reality, unsatisfactory responses to
available treatments for bipolar disorder are very prevalent,
especially for bipolar depression, and empirical use of
various, largely untested, combinations of treatments is the
rule [5, 12-14]. Clinical responses that are particularly poor
are often labeled as evidence of “treatment resistance,”
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although the term is defined, imprecisely, by varied numbers
and types of treatment trials, responses, and periods of
observation [9, 15-18].

We have proposed a working definition of treatment
resistance as involving responses considered clinically
unsatisfactory following at least two trials of dissimilar
medicinal treatments in presumably adequate doses and
durations, within a specific phase of bipolar illness (manic,
depressive, or mixed), or for “breakthrough” symptoms that
emerge despite previous apparently effective maintenance
treatment, and excluding patients who are intolerant of a
treatment regimen and, to the extent possible, those who are
not adherent to recommended treatment [19]. The present
overview considers experimental interventions for treatment
resistance found in any phase of bipolar disorder, as
indicated by clinically unsatisfactory responses to current
treatments based on accepted community standards and on
expert guidelines and recommendations, as cited above.

METHODS

We searched the digitized medical research literature for
reports related to pharmacological treatments of treatment-
resistance in bipolar disorder patients using the MedLine/
PubMed database of the U.S. National Center for
Biotechnology Information (NCBI; http://www.ncbi.nlm.nih.
gov/entrez/query.fcgi), and limiting the search to reports in
English. We used the following search terms in various
combinations: bipolar, treatment, drug or medication
resistant, resistance, or refractory, and difficult to treat. We
initially considered reports of meta-analyses, systematic
reviews, randomized controlled trials (RCTs), naturalistic
and retrospective studies, case series, and case reports. Hand-
searching further considered references cited in reports
initially identified by computer-searching. Authors reviewed
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the abstracts of identified reports, and full reports of articles
that met entry criteria were reviewed in detail by at least two
authors, who extracted relevant details and resolved
disagreements by consensus. Minimal entry criteria included
study subjects diagnosed with a bipolar disorder based on an
international diagnostic standard, usually the American
Psychiatric Association Diagnostic and Statistical Manual of
Mental Disorders (DSM, editions III, 1V, or -5), or the
World Health Organization’s International Classification of
Diseases (ICD, editions 9 or 10). In view of the paucity of
reports on this topic, their consideration did not require
specific numbers of subjects, randomization, or controls.
Table 1 includes studies that specified trials in treatment-
resistant subjects, but the text includes some additional
studies with interesting leads developed among bipolar
disorder patients who were not necessarily treatment-
resistant.

RESULTS

The search process considered a total of 100 potentially
useful reports, of which 38 satisfied entry criteria and
provided data reported here. The preferred reporting items
for systematic reviews and meta-analyses (PRISMA)
flowchart for this review is shown in Fig. 1. These reports
are characterized by their design, demographic and clinical
characteristics of subjects, and their main findings (Table 1).
Several types of psychotropic drug treatments were
considered, as follows.

Atypical Antipsychotics

Virtually all antipsychotic drugs have potent and rapid
efficacy in acute mania, although modern, “second-
generation,” or “atypical” agents (with relatively low risks of
adverse neurological effects) currently are usually preferred,
particularly for long-term treatment of bipolar disorder
patients, owing to the efficacy of some such agents in acute
bipolar depression as well as growing evidence of long-term
mood-stabilizing effects [5, 20]. We found reports on the use
of four atypical antipsychotics in the treatment of resistant
bipolar disorder.

Clozapine lacks regulatory approval for use in any phase
of bipolar disorder, but has some evidence of efficacy in the
treatment of refractory mania, with or without psychotic
symptoms, given alone or adjunctively with a standard
mood-stabilizing treatment such as lithium carbonate or a
putatively mood-stabilizing anticonvulsant [21-25]. The risk-
benefit profile in long-term treatment of bipolar disorder
with clozapine needs to be assessed carefully, due to its risk
of agranulocytosis, carditis, ileus, seizures, and other
potentially life-threatening adverse effects [5]. It is also of
interest to consider whether it may provide antisuicidal
effects in bipolar disorder as are reported to occur (and
have regulatory approval) in patients diagnosed with
schizophrenia [26, 27]. Clozapine also may reduce abuse of
alcohol and other substances, and should be evaluated for
such effects in bipolar disorder patients [28].

Aripiprazole has been tested in at least two, short-term,
placebo-controlled, monotherapy trials in acute mania. Both
found greater reduction in mania symptom ratings than with
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a placebo, without greater risk of adverse effects or of early
discontinuation [29, 30]. Three small, open trials added
aripiprazole to other treatments in treatment resistant bipolar
disorder (including in bipolar depression), and found some
evidence for beneficial effects [31, 32], including one that
included subjects who had not responded well to a trial of
clozapine [33]. Among adverse effects, aripiprazole has a
substantial risk of inducing akathisia-like restlessness, which
can interact badly in agitated or manic bipolar disorder
patients [31, 32].

Olanzapine was tried in an open, prospective trial for
mania that had not responded satisfactorily to at least two
mood-stabilizers or antipsychotics, and yielded more than
50% reduction in mania ratings in 88.5% of the 18 cases
[34]. A long-term trial added olanzapine to other mood-
stabilizing treatments for at least 6 months and found
improvement in Clinical Global Impression (CGI) scores in
all 23 patients, with reductions in relapses and hospitalizations
[35].

Quetiapine (in doses averaging 188 mg/day) was
combined with the anticonvulsant lamotrigine in an open
trial in 38 cases of treatment-resistant bipolar depression for
3 months. Small improvements in CGI ratings by an average
of 1 point were noted. Adverse effects including excessive
sedation led 17.9% of the cases to require discontinuation of
quetiapine [36].

Anticonvulsants

Several drugs used clinically as anticonvulsants for
epileptic patients have been found to exert antimanic effects.
These include carbamazepine and valproic acid salts, which
also are used empirically (“off-label”) for long-term reduction
of recurrences of bipolar illness, although without regulatory
approval. In addition, lamotrigine can reduce long-term
recurrences of depression in bipolar disorder patients,
although it is impractical for short-term use due to the need
for slow dose-increases to limit risk of dermatological reactions.
In addition, it seems to have little antimanic efficacy in
short- or long-term applications. The carbamazepine analog
oxcarbazepine, and gabapentin have been used empirically to
treat bipolar disorder patients, even though both lack
empirical evidence of efficacy [5].

Eslicarbazepine (S-[+]-licarbazepine) is a relatively new
anticonvulsant approved for adjunctive use in epilepsy. It is
chemically related to carbamazepine and oxcarbazepine (all
dibenzazepines) and is the principal active metabolite of
oxcarbazepine. It appears to be relatively well tolerated [37].
Its use has been reported in at least one case of refractory
mania, with apparent benefit and needs to be studied further
[38].

Pregabalin is a structural analog of the principal
inhibitory amino acid neurotransmitter of the central nervous
system, y-aminobutyric acid (GABA), which acts through
voltage-dependent calcium channels and, among other
functions, limits release of the neurotransmitters glutamate
and norepinephrine [39, 40]. It is effective in epilepsy with
partial seizures and has beneficial effects on anxiety and
certain types of chronic pain, especially in fibromyalgia and
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Table 1. Therapeutic trials for treatment-resistant bipolar disorder.
Design (Level of | Treatment Failed | Experimental ) Females Age Onset Treated -
Report X . X Subjects Findings Comments
Evidence) Resistance Trials Treatments (%) (yrs) Age (mos)
Antipsychotics
Clozapine (CLZ)
Banov et al. Chart review (4) —_— —_— —_— 52 BD —_— —_— —_— 18.7 Best for mania; CLZ
1994 [21] 81 SzAff better social effective
14 UP function;
40 Sz discontinue if >1
6 BD-NOS prior depression
Calabrese Open, Failed Li, >3 CLZ only 10 BD — — — 3.25 Improvements: CLZ
etal. 1996 [22] | Prospective (4) ACs +>2 15 SzAff 72% (YMRS), effective
APs 32% (BPRS) (esp. in BD)
Suppes et al. Open, Failed 2 MSs >2 Add CLZ 26 BD-1 58.0 38.0 17.0 12.0 Improvements: CLZ
1999 [23] Prospective (4) 12 SzAff BPRS, CGI, effective
BRMS
Ciapparelli Open, —_— —_— —_— 34 Sz —_— —_— —_— —_— Improvements: CLZ
etal.2003 [24] | prospective (4) 30 SzAff (BPRS, GAF, effective
37BD functioning),
more in BD &
SzAff
Chang et al. Chart review (4) —_— —_— —_— 51 BD —_— —_— —_— —_— Fewer hospital CLZ
2006 [25] days in 90%; effective
fewer episodes
(all types)
Aripiprazole (APZ)
Ketter et al. Open, —_— —_— Add APZ 11 BD-1 70.0 44.4 21.5 2.80 Improvements: APZ
2006 [31] Prospective (4) (15.3mg/d) 15 BD-II CGI, GAF; effective
(3.2 Rxs/case) 4 BD-NOS 13% remit
Kemp et al. Open, Failed >12 >2 Add APZ 4 BD-I 58.3 483 — 2.00 33% improved —
2007 [32] Prospective (4) wks (15 mg/d) to 7 BD-1I >50% (MADRS)
(MSs + ADs) APs (75%), 1 BD-NOS
ADs (67%),
AEDs (50%);
3.7 Rxs/case
Benedetti Open, Failed >2 >2 Add APZ 1 BD 57.1 39.0 —_— 0.50 Improved APZ+CLZ
etal. 2010 [33] | Prospective (4) | MSsor APs (6.8 mg/d) to 6 SzAff psychosis effective, not
CLZ (293 mg/d) (BPRS- more ADRs
total+thought
disorder+anergy)
Olanzapine (OLZ)
Vieta et al. Open, Failed Li & >2 Add OLZ 23 BD 435 39.9 242 10.8 100% improved —
2001 [35] Prospective (4) >1 MS (12 mg/d) to: (CGI)
(CBZ+£VPA, Li (70%),
6mos) AEDs (56%),
ADs (48%),
APs (31%),
+others (82%)
Chen et al. Open, Failed >2 >2 OLZ only 18BDI 389 444 — 3.00 88%:>50% OLZ
2011 [34] prospective (4) MSs or APs (5-40 mg/d) reduction effective
(no OLZ) (YMRS),
78%: remission
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Table 1. contd....
Design (Level of | Treatment Failed Experimental . Females Age Onset Treated -
Report Subjects Findings Comments
Evidence) Resistance Trials Treatments (%) (yrs) Age (mos)
Antipsychotics
Quetiapine (QTP)
Ahn et al. Open, Failed QTP or >2 QTP (188 mg/d) 15 BD-1 73.7 40.1 18.4 3.00 100% improved —
2011 [36] prospective (4) | LTG + other to: 22 BD-II (CGI, GAF)
Rxs LTG 1 BP-NOS 18% dropped out
(228 mg/d) or (side-effects)
LTG 21% required
(204 mg/d) to other Rxs
QTP (208 mg/d)
+ Other Rxs
Anticonvulsants
Eslicarbazepine (sLIC)
Nath et al. 2012 | Case report (4) —_— Add sLIC 1 BD 1] —_— —_— 6.00 Improved —_—
[38] (800 mg/d) (YMRS) <3 wks;
to QTP remit 6 mos
Pregabalin (PGB)
Conesa et al. Case report (4) Failed —_— Add PGB 1 BD 0 46.0 20.0 10.0 Psychosis+ mood Rapid
2012 [43] multiple trials (225mg/d) remits; more response
(MSs & APs) to VPA, HAL, illness-aware
CLZ
Schaffer et al. Open, —_— —_— Add PGB 58 BD 79.0 47.0 — 18.0 41% respond; PGB safe &
2013 [44] Prospective (4) (to 3.3 + 10% stable 36 effective
Rxs/case) 36.0 mos
Topiramate (TPM)
Vieta et al. Open, Failed >2 >2 Add TPM 28 BD-1 67.6 42.0 — 6.0 58% improved —
2002 [51] Prospective (4) trials (202 mg/d) 3 BD-II >50% (YMRS,
(MSs + 2 BD-NOS HDRS, CGI);
others) 1 SzAff 44% fewer
episodes
Antidepressants
Bupropion (BUP)
Erfurth et al. Open, Failed >2 >2 Add BUP to: 7BD 61.5 48.4 — 1.0 64% improved No manic
2002 [16] Prospective 94) trials ADs (92%), 4 UP >50% (MADRS) switch
(MS+AD) APs (15%),
Li (8%), ACs
(31%)
(1.5 Rxs/case)
Glutamate antagonists
Ketamine (KTM)
Diazgranados Randomized v | Failed >1 trial >1 Add KTM v 18 BD 66.7 479 203 0.5 >50% improved | KTM safe &
etal. PBO, blinded (AD +MS) PBO MADRS: KTM: effective
2010 [65] add-on (1) crossover 71%,
PBO: 6%
Cusin et al. Case reports (4) Failed >3 Add IM KTM 2BD 100 52.5 — 55 Improved —
2012 [66] multiple trials symptoms &
function
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Table 1. contd....
Design (Level of | Treatment Failed Experimental . Females Age Onset Treated -
Report Subjects Findings Comments
Evidence) Resistance Trials Treatments (%) (yrs) Age (mos)
Glutamate antagonists
Ketamine (KTM)
Zarate et al. Randomized Failed >1 trial >2 IV KTM v PBO 9 BD-1 533 46.7 16.1 0.5 >50% improved —
2012 [63] v PBO (1) of AD & MS 2 wks crossover 6 BD-II MADRS: KTM
79% v PBO 0%;
(43%in 1 d)
Lara et al. Case series (4) Failed >4 >4 Add SL KTM 2 BD-1 69.2 452 —_— —_— Mood improved: | KTM well
2013 [67] mono- or (10 mg every 12 BD-II 77% (31% after 1 tolerated
combination 2-7d) 12 MDD dose)
treatments
Memantine (MEM)
Agarwal & Case report (4) Failed >2 Add MEM 1 BD 0 42.0 —_— 1.5 Achieved MEM
Tripathi multiple trials (10mg/d) to remission effective
2009 [68] VPA
(1500mg/d) &
CLZ (350mg/d)
Koulopoulos Open, Failed >2 >2 Add MEM 18 BD 77.8 42.0 —_— 6.0 72% very much MEM
etal. Prospective (4) | trials (MS or (10-30 mg/d) improved (CGI) effective
2010 [69] APDs)
Koulopoulos Open, Failed >2 >2 Add MEM 40 BD — 49.0 —_— 12.0 73% very much MEM
etal. Prospective (4) | trials (MS or (10-30mg/d) improved (CGI) effective
2012 [70] APDs)
Serra et al. Open, mirror- Failed >2 >2 Add MEM 17 BD-1 70.0 46.9 —_— 36.0 Marked MEM
2014 [71] image (4) trials over 3 (20-30 mg/d) 13 BD-II improvements: effective;
yrs CGI, episodes no switches
Cholinesterase Inhibitor
Donepezil (DPZ)
Burt et al. 1999 | Chart review (4) Failed >2 >2 Add DPZ 11 BD 63.6 39.2 — — 54% responded; —
[73] trials (MSs or 27% slightly
ADs) improved (CGI)
Evins et al. Randomized YMRS >15 >1 Add DPZ 11 BD 81.8 39.0 — 35 Not improved DPZ
2006 [74] v PBO (1) after trial of (5-10 mg/d) v ineffective
Li, VPA or PBO
CBZ >2wks
Dopamine agonists
Pramipexole (PPX)
Sporn et al. Chart review (4) —_— — Add PPX 12 BD —_— — —_— 6.1 Effective in 50% | 1 transient
2000 [83] (0.7mg/d) 20 UP of BD (CGI) hypomania
Perugi et al. Chart review (4) | Failed >8 wks — Add PPX 18 BD-II — — — 44 40% responded —
2001 [84] MSs+ADs (0.75-1.5 mg/d) (CGI)
or RPN
(1.5-5.0 mg/d)
Cassano et al. Open, Failed >4wks >1 Add PPX 2 BD-1 69.6 52.8 35.1 7.0 60.9% remit: 2 switches
2004 [85] Prospective (4) AD (0.75-1.5mg/d) 9 BD-II MADRS, CGI

12 UP
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Table 1. contd....

Design (Level of | Treatment Failed Experimental . Females Age Onset Treated -
Report X . X Subjects Findings Comments
Evidence) Resistance Trials Treatments (%) (yrs) Age (mos)
Dopamine agonists
Pramipexole (PPX)
Goldberg et al. Randomized Failed >2 >2 Add PPX 22BD 50.0 42.1 —_— 1.5 Improved >50% 1 switch
2004 [82] v PBO (1) trials (1.7mg/d) or (HDRS): 67%
(ADs+MSs) PBO to: PPX, 20% PBO
AEDs (91%),
Li (27%);
(1.2 Rxs/case)
Ropinirole (RPN)
Perugi et al. Chart review (4) | Failed >8w — Add RPN 18 BD-II — — — 4.4 40% responded —
2001 [84] (MSs + ADs) (1.5-5.0 or PPX (CGI)
(0.75-1.5 mg/d)
Psychostimulants
Modafinil (MOD)
Dell’Osso et al. | Chart review (4) Residual —_— Add MOD 27 BD-1 60.3 43.5 18.6 19.0 Intolerability: | MOD better-
2013 [86] depressive (38%) or PPX 28 BD-II MOD<PPX tolerated
symptoms (62%) 8 BD-NOS (by 3x)

Parker & Case series (4) — — Add (30) or 27BD — 49.1 — 14.2 34% improved | No ratings;

Brotchie only treatment 23 UP 18%: ADRs
2010 [89] (20):

methyphenidate
ord-
amphetamine
Calcium Channel Blocker
Diltiazem (DLT)
Silverstone & Open, Failed >2 >2 Add DLT to Li 8 BD 100 —_— —_— 6.0 Improvements —
Birkett 2000 mirror-image (4) trials (25%), AC +6.0 noted
[97] (MS=others) (88%),
ADs (1.7/case),
AP (12%)
Opioid
Oxycodone (0XC)
Schiffman & Case report (4) Failed >2 — Add OXC (50 1 BD 100 54.0 — 12.0 Improved (1 wk), —_—
Gitlin 2012 trials ng/d) to MS, remitted <1 mo
[100] AD or AP for 7 mo
Thyroid hormones
Triiodothyronine (T3)

Kelly & Chart review (4) Failed >2 >2 Add T3 125 BD-II 37.7 45.5 — — 85% improved | T3 effective;
Lieberman trials (90.4 pg/d) 34 BD-NOS (CGI); 33% no switches
2009 [102] remitted (GAF)

Thyroxine (T4)
Bauer et al. Open, Failed >2 >2 Add T4 (379 9 BD-1 76.2 47.6 32.6 51.4 52.4% very, BD best
2002 [103] prospective (4) trials ng/d) 4 BD-II 19.0% much
4 SzAff improved:
4 UP (CGI, episodes,
hospital)
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Table 1. contd....
Design (Level of | Treatment Failed Experimental . Females Age Onset Treated -
Report X . X Subjects Findings Comments
Evidence) Resistance Trials Treatments (%) (yrs) Age (mos)
Thyroid hormones
Thyroxine (T4)
Stamm et al. Randomized Depressed >2 Add T4 (to 300 35BD-1 51.6 44.9 — 1.5 Minor T4 v PBO T4
2014 [104] v PBO (1) despite ng/d) 27 BD-II differences ineffective
multiple v PBO
agents

Abbreviations: Name codes of test agents self-defined above; AC = anticonvulsant; AD = antidepressant; ADRs = adverse drug-associated responses; AED = anti-epileptic drugs;
AP = antipsychotic; BD = Bipolar Disorder; BPRS = Brief Psychiatric Rating Scale; BRMS = Bech-Rafaelsen Mania Scale; CBZ = carbamazepine; CGI = Clinical Global
Impression; d = day, GAF = Global Assessment of Functioning; HAL= haloperidol; HDRS = Hamilton Depression Rating Scale; IV = intravenous; Li = lithium;
MADRS = Montgomery-Asberg Depression Rating Scale; mo = month; MS = mood-stabilizer; PBO = placebo; QTP = quetiapine; RXs = treatments; SL = sublingual; Sz =
Schizophrenia; SzAff = Schizoaffective Disorder; UP = Unipolar Depression; VPA = sodium valproate; YMRS = Young Mania Rating Scale.

Levels of evidence: 1 (randomised controlled trials), 2 (non-randomised controlled trials), 3 (observational studies with controls), 4 (observational studies without controls) (Source:
US Department of Health and Human Services).
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Fig. (1). Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart illustrating methodological steps in
identifying empirical studies to be included in this systematic review.

some kinds of neuropathic pain [40]. In small numbers of have beneficial effects in limiting abuse of central

cases, pregabalin has been reported anecdotally to increase
responses to quetiapine in acute mania [41], as well as to
decrease depressive symptoms associated with anxiety
disorders [42]. Adding pregabalin to other antimanic agents
also was associated with improvement in a case of treatment-
resistant, acute mania [43], as well as initially in 41% of 58
such patients in an open-label trial, with sustained benefit in
10% for up to 3 years [44]. This anticonvulsant also may

depressants including alcohol and benzodiazepines [45, 46].
Given that patients with bipolar disorder commonly have co-
occurring substance abuse, pregabalin might be studied
specifically for patients with these dual diagnoses.

Topiramate is a structurally novel anticonvulsant (a
methylethyldienefructopyranose) with pharmacodynamic
similarities to valproate and carbamazepine, including
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potentiation of GABA, reduced activity of glutamate as a
cerebral excitatory neurotransmitter, and blockade of
neuronal sodium and calcium ion channels [47]. Its lack of
association with weight-gain has encouraged its empirical,
usually adjunctive, use in the treatment of psychiatric
disorders with weight-promoting drugs [48]. However,
evidence of its having acute antimanic, antidepressant, or
long-term mood-stabilizing effects in bipolar disorder was
not found in several well-designed, controlled trials [49,50].
We found one early, uncontrolled trial that suggested
possible long-term stabilizing effects when topiramate was
added to standard treatments in 34 cases treatment-resistant,
broadly defined bipolar disorders for up to six months [51],
but the finding has not been sustained, and topiramate
appears no longer to be of interest for the treatment of
otherwise treatment-resistant bipolar disorder.

Antidepressants

Antidepressant use in bipolar depression has been highly
controversial, based on inconsistent as well as remarkably
limited evidence of short-term efficacy and lack of evidence
for substantial long-term protective effectiveness against
recurrences of depressive phases in bipolar disorder [52-55].
There also have been concerns that mood-elevating agents
may induce potentially dangerous states of manic excitation,
particularly in bipolar 1 disorder patients, although the
available evidence indicates that drug-associated increases
above the high spontaneous rates of mood-switching are far
lower than is widely believed [56]. In addition, there is no
evidence that antidepressants alter the risk of commonly
encountered suicidal behavior in bipolar disorder patients,
particularly in younger years [7].

Despite these uncertainties, there is some evidence that
antidepressants can yield useful, short-term antidepressant
effects in bipolar disorder, especially when given cautiously
at initially low and slowly increased doses of short-acting
agents, with a mood-stabilizing treatment in place, probably
selectively for depressed bipolar disorder patients lacking in
current agitation or hypomanic symptoms [53-55]. In
addition, specific antidepressants vary in their association
with manic switching. Among agents of high risk are older
tricyclic antidepressants and the modern serotonin-
norepinephrine potentiating agent venlafaxine, whereas
serotonin reuptake inhibitors (SRIs) and the mild stimulant-
antidepressant bupropion appear to have lower risks [56].
Bupropion may appear to be better tolerated in part owing to
its regulatory approval for use in relatively low doses to limit
risk of inducing epileptic seizures [7].

A small, unblinded trial involving both bipolar and
unipolar depressed patients added bupropion to a variety of
other, previously unsuccessful psychopharmacological
agents, and observed improvements in ratings of depressive
symptoms by >50% within four weeks in 7/11 cases, with no
newly-emerging mania or hypomania [16]. Also, open-label,
randomized addition of bupropion in low doses (150
mg/day) to aripiprazole plus sodium valproate in 7 depressed
bipolar disorder patients (not necessarily treatment-resistant)
yielded reductions in the abuse of cocaine compared to 5
similar, treatment-as-usual, comparison subjects [57].
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Remarkably, despite the prominence of unresolved
depression among bipolar I and II disorder patients, and the
massive investigation of antidepressants in unipolar
depression since the 1950s, there are very few randomized,
controlled trials of older or newer antidepressants in any
phase of depressive morbidity in bipolar disorder patients,
with or without evidence of treatment resistance [52, 55]. In
part, this lack of investigation may reflect exaggerated
concerns about the risks of inducing mania or hypomania,
especially among type I bipolar disorder patients [58].

Glutamatergic Agents

Glutamate is the principal excitatory, cerebral amino acid
neurotransmitter and is involved in synaptic plasticity,
learning and memory, among many other functions. There is
increasing evidence that the glutamatergic system may play a
role in the pathophysiology of bipolar disorder [59, 60].
Several types of drugs exert effects mediated through
glutamatergic systems, with particular attention given to the
N-methyl-D-asparate (NMDA) type of glutamate receptor.

An NMDA antagonist of interest is the potentially
hallucinogenic, dissociative veterinary anesthetic agent
ketamine, a phenylcyclohexanone, which also exerts effects
on monoamine transport and at opioid receptors [61]. In
addition to its anesthetic and analgesic effects [62], ketamine
also has striking and rapid effects on mood, particularly to
reverse depression, often very rapidly [63, 64]. Two small but
double-blinded, randomized, crossover, placebo-controlled
trials found that intravenous infusion of ketamine rapidly
improved depressive symptoms in cases of refractory bipolar
depression. One trial achieved beneficial responses in
71% of 18 subjects following single doses, compared to
6% of controls [65]. The other study also found robust
improvement in depression after infusion of ketamine, with
reduction of suicidal ideation in 15 severely depressed
bipolar disorder patients who had not responded to at least
one previous treatment trial [63]. An uncontrolled experience
with two bipolar disorder patients with treatment-resistant
depression observed responses to intramuscularly injected,
adjunctive ketamine after not responding to its oral or
intranasal administration or to other treatments; both patients
were maintained successfully with injections every other
week for nearly six months [66]. Another series of 14 bipolar
and 12 unipolar patients with treatment-resistant depression
were given adjunctive ketamine sublingually; 77% of the 26
patients showed evidence of improvement and tolerated
addition of ketamine well [67].

Memantine has NMDA receptor antagonist activity and is
used in the treatment of Alzheimer dementia. It has been
reported to have beneficial effects in a case report of
treatment-unresponsive bipolar disorder [68]. Additional
open-label, add-on trials, including a six-year, mirror-image
study, have observed favorable effects for up to one to three
years [69-71] We also found one, small, randomized,
placebo-controlled trial comparing addition of memantine (to
20 mg/day; n=14) or placebo (n=15) to lamotrigine (>100
mg/day) in bipolar depressed patients who were not
necessarily treatment-resistant. Memantine was associated
with superior early improvements in depression ratings that
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were not sustained for 8 weeks [72]. These findings, together,
encourage further study of memantine in randomized,
controlled trials.

Anticholinesterases

Other agents used to treat dementia have also been
considered for treatment-resistant bipolar disorder, including
centrally active cholinesterase antagonists aimed at
potentiating the actions of cerebral acetylcholine. One of
these, donepezil, showed some preliminary benefits [73], but
when studied in a placebo-controlled trial, was not helpful in
refractory mania when added to standard therapy [74]. This
agent also has shown suggestions of improved cognition in
bipolar disorder patients, but at the risk of emotional
destabilization, especially in bipolar I cases [75]. Additional
case reports also support the impression that donepezil may
induce or worsen mania [76].

Dopamine Agonists

Compounds with dopamine-enhancing activity have been
used as augmenting agents in treatment-resistant cases of
unipolar and bipolar major depression. One of these, the
benzthiazole pramipexole, acts as an agonist of D, and Dj
dopamine receptors in forebrain and has been used
successfully to treat Parkinson disease, Ekbom’s restless legs
syndrome, and to suppress prolactin production in the
anterior pituitary [77, 78]. It may also have antidepressant
effects [79, 80], including in treatment-resistant unipolar and
bipolar depression [81]. A double-blinded, randomized,
placebo-controlled trial tested pramipexole as an add-on
agent in treatment-resistant bipolar depression [82]. More
than half of the participants improved clinically within 6
weeks of adding pramipexole, and the drug was quite well
tolerated, with a reported risk of mood-switching of 4.5%
[82]. In addition, three, small, uncontrolled chart reviews or
case series provide evidence for possible long-term
effectiveness of pramipexole in bipolar disorder patients (not
necessarily treatment-resistant, and including some unipolar
depressed cases) in trials lasting 4—7 months [83-85]. One of
these uncontrolled studies included treatment with another
dopamine agonist, the indolone ropinerole added to the
treatment regimens of depressed bipolar disorder patients
who had been poorly responsive to other treatments [84].
Dopamine agonists may be of value in bipolar II as well as
bipolar I depression, and risks of inducing mania or
hypomania appear to be moderate [83, 84, 86].

Use of dopamine agonists in bipolar disorder patients
may carry particular risks of emotional destabilization
following their discontinuation, given reports of a dopamine
agonist withdrawal syndrome (“DAWS”) in Parkinson
disease patients, which included agitation and other
prominent psychiatric symptoms [87].

Psychostimulants

Methylphenidate and  amphetamines  inhibit  the
physiological inactivation of released dopamine by neuronal
reuptake, to increase actions of the neurotransmitter.
Stimulants were often used for the treatment of major
depressive disorder before the discovery of monoamine
inhibitors and of tricyclic antidepressants in the 1950s,
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although their benefits were limited and adverse effects and
risks of abuse led to their virtual abandonment for this
purpose [5,88]. Such drugs have been considered for use in
cases of otherwise treatment-resistant depression, including
in an uncontrolled study of 50 treatment-resistant depressed
patients of various types, of whom one-third showed
apparent benefit; 1/27 (3.7%) of the bipolar disorder cases
became manic or hypomanic [89].

Modafinil and its active R-enantiomer, armodafinil are
mild stimulant-like agents with complex neuropharmacological
actions that include inhibition of dopamine reuptake, similar
to other stimulants, and they are used primarily to treat
narcolepsy [90,91]. Given that depression is frequently
associated with fatigue and somnolence, modafinil has
been considered as a potentially useful adjunct to other
treatments for depression, including in bipolar disorder. Two
randomized, double-blinded, placebo-controlled trials for
bipolar depression (not treatment resistant) found that
adjunctive modafinil (100-200 mg/day) and armodafinil
(150 mg/d) were superior to placebo in reducing depressive
symptoms, with little risk of switching into mania or
hypomania within six weeks [92, 93]. In addition, modafinil
(626 mg/day) and pramipexole were given adjunctively
without blinding or controls, with 3.5 other drugs/person for
up to 1.5 years in 63 treatment-resistant bipolar disorder
outpatients; modafinil yielded somewhat superior benefits
for bipolar depression, based on clinical ratings, with
approximately three-fold better tolerability of modafinil [94].

As with direct dopamine agonists, stimulants including
anti-narcolepsy agents require further study for their safety
on discontinuation in bipolar disorder patients as well as to
clarify their efficacy in various phases of the disorder.

Calcium Channel Antagonists

Calcium channels have been implicated in the
neurobiology of bipolar disorder [95]. The functioning of
cell membrane calcium channels in the central nervous
system can be altered by such drugs as the calcium channel
antagonists developed primarily to treat hypertension [96].
One such agent, the chemically complex heterocyclic
diltiazem, has been considered for treatment-resistant bipolar
disorder. A small, uncontrolled, mirror-image study comparing
morbidity in six months before versus during addition of
diltiazem to unsuccessful, ongoing mood-stabilizing treatments
appeared to add to long-term stabilization [97]. However,
these findings were not supported by several later studies,
leaving unresolved whether such drugs might contribute to
the treatment of bipolar disorder [98].

Other Agents

Other drugs considered for the treatment of refractory
bipolar disorder include analgesic opioids and thyroid
hormones. There is some evidence that opioids may be
beneficial in unipolar depression [99], and there is at least
one case report of possible value of adding the opioid
oxycodone to other treatments that had been unsuccessful for
bipolar depression [100]. Opioids are unlikely to provoke
mania, but their risks of producing dependency and
withdrawal reactions, as well as other adverse effects, have
severely limited interest in their use for mood disorders,
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especially in bipolar disorder with its high risk of co-
occurring substance abuse [1].

Thyroid hormones have been used adjunctively in
treatment-resistant, non-bipolar major depression with
inconsistent evidence of efficacy, especially for tri-
iodothyroine (T3) [101]. An uncontrolled, retrospective chart
review evaluated effects of adding tri-iodothyronine (90.4
pg/day) to complex maintenance regimens of 159 treatment-
refractory bipolar disorder patients, and found improvement
in 85% of cases [102]. In an open-label trial in 13 cases of
treatment-resistant depression in bipolar, unipolar, and
schizoaffective disorders, L-thyroxine (T4) was given for up
to a year in high doses (379 pg/day); 71% improved
substantially by several measures, with better responses in
the bipolar disorder subjects [103]. A recent, randomized
trial tested effects of adding L-thyroxine in doses up to 300
pg/day for six weeks to complex regimens in 62 bipolar
disorder patients who remained depressed; there were only
minor differences from placebo controls [104]. These several
findings are largely inconclusive, but suggest that tri-
iodothyronine requires further study.

CONCLUSIONS

Bipolar disorder is a prevalent condition with a very large
disease burden that includes high social and economic costs,
substance abuse, disability, high suicidal risks and increased
all-cause mortality rates, incomplete control of long-term
morbidity, and especially poor control of depressive
components of the disorder. Despite its high prevalence of
treatment-resistance, studies of pharmacological treatment
options in bipolar disorder remain remarkably scarce, highly
variable in the quality of their designs, and largely
inconclusive. Most studies reviewed involved relatively
small numbers of patients, often admixtures of bipolar (I, II,
or unspecified) with unipolar and schizoaffective disorder
diagnoses, varying definitions of treatment-resistance,
inconsistent definition of and selection by initial clinical
states, imprecisely defined aims, and complex treatment
regimens to which test agents were added. Encouraging
results in apparent treatment-resistant bipolar disorder have
been reported by adding clozapine, aripiprazole, pregabalin,
bupropion, ketamine, memantine, pramipexole, and perhaps
tri-iodothyronine to ongoing, sometimes already complex,
regimens. The high prevalence of unresolved morbidity,
especially of depressive components, in bipolar disorder
requires far more experimental therapeutic trials of
consistently better quality, involving coherent sampling,
randomization, placebo controls, and simpler treatment
regimens. Promising extant short-term findings should be
pursued with trials continued for at least a year.
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