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• Review of efficacy data in maintenance

• Stratified medicine for long-term treatment

Overview
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About Half of Patients Recur Within Two Years of Index Recovery
(Left panel = mania; right panel = depression)

Perlis et al., Am J Psychiatry 2006; 163: 217-224
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Summary of maintenance efficacy

CANMAT Bipolar Disorders 2018
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A different perspective on longer-term 
treatment: focus on tolerability

Bai J Clin Psychopharm 2020

• 32 mania studies, 16 depression, 13 maintenance

• 3 outcomes: 

– discontinuation due to adverse effects

– 7%+ weight gain

– somnolence
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Tolerability is poor for atypical 
antipsychotics in depression…

Bai J Clin Psychopharm 2020
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Begin with lithium unless there’s a 
good reason not to.

• “In general, lithium is the gold standard for 
maintenance treatment…”

– Prevents mania>depression

– Anti-suicide benefit (?) 

CANMAT Bipolar Disorders 2018
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Lithium reduces suicide attempt risk by >60%

Cipriani BMJ 2013
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Aim for Li level of 0.6+
• Post hoc analysis of SPaRCle trial – time to recur

Nolen Bipolar Disord 2013
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• Case-control study of 1,445 lithium-treated 
adults with GFR<60, and 4,306 lithium-treated 
adults with normal GFR

• Dosing and concomitant treatments may 
influence lithium risk
– Decrease risk:

• Once-daily dosing (but not extended release…)

– Increase risk:
• Lithium levels exceeding 0.6 mEq/L (risk increases as level 

increases)

• Concomitant first-generation antipsychotic?

Minimizing risk for renal insufficiency 
on lithium

Castro, Neuropsychopharmacology 2016
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Key risk factors for renal insufficiency: 
age, psychosis, hypertension, smoking

Castro, Neuropsychopharmacology 2016

Specificity 68% with sensitivity=80%; AUC=0.81
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• Every patient deserves a lithium trial

– Even if rapid cycling or mixed episodes

• Aim for lithium levels as low as feasible:

– ≤ 0.6 if possible, 0.6-0.8 if not

• Dose once daily at bedtime if possible

• No need for extended release unless gastric 
discomfort/nausea with standard release

Summary of lithium principles
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But in the real world, few patients stay on 
lithium monotherapy

• Danish registry study:

– 5 years later, only 8.9% still on lithium
monotherapy

• Meta-analysis of lithium studies

– 67% all-cause discontinuation rate

Kessel Int Clin Psychopharm 2011; Kishi J Clin Psychopharm 2020
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Primary Outcome – New Treatment/Hospital Admission 

Li+Va vs Va  HR 0.59 p=0.002
Li+Va vs Li   HR 0.82 p=0.27
Li vs Va        HR 0.71 p=0.05

BALANCE Investigators Lancet 2010

Lithium, alone or with valproate, is better than valproate
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How to choose?

• Efficacy, efficacy, efficacy

• Tolerability and patient preference
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Yatham 2016; n=159 bipolar 1 patients on mood stabilizer plus recent addition of
olanzapine or risperidone, randomized to 0, 24, or 52 week discontinuation
(n.b.: only olanzapine showed clear benefit beyond 24 weeks!)

Early discontinuation of add-on atypical antipsychotic = greater 
relapse/recurrence
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When treatments are added acutely, 
beware early discontinuation!

• Note that nearly all long-term treatment 
studies in bipolar disorder exaggerate benefit 
(particularly with lamotrigine and atypical 
antipsychotics)!!!

• Because – these studies randomize people 
stabilized on acute treatment to early 
discontinuation.
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What about longer-term treatment with 
antidepressants?
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Transition from depression to mania is part of 

the course of illness!

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

% going directly to manic/mixed

AD-treated

All subjects

N~2166 bp 1 or 2; Perlis Neuropsychopharm 2010
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Risk factors for switch to mania

• 2+ prior depressions

• Rapid cycling, past year

• History of suicide attempt

• Younger age

• Earlier age at onset

• More manic symptoms during depressive episode 
(subthreshold mixed symptoms)

• Days elevated or irritable, prior year

• Days anxious, prior year
N~2166; Perlis Neuropsychopharm 2010;

see also Frye AJP 2009, Gorwood Psychiatry Res 2016
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Risk associated with antidepressants in long-
term treatment

• Acute data consistently shows no increase in risk vs placebo (when 
combined with AAP or mood stabilizer)

• “Among patients treated with a concurrent mood stabilizer, no acute 
change in risk of mania was observed during the 3 months after the start 
of antidepressant treatment (hazard ratio=0.79, 95% CI=0.54, 1.15)…

• … a decreased risk was observed during the period 3-9 months after 
treatment initiation (hazard ratio=0.63, 95% CI=0.42, 0.93).” 

• – Viktorin, AJP 2014 (ital. added)

• Debate: risk associated with longer-term use
• BUT: key to recognize that depression->mania transitions are a core part of 

the illness,
– Regardless of treatment!
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NOTE: current symptoms are associated with greater recurrence risk (Perlis AJP 2006);

Use of benzodiazepines may be associated with greater recurrence risk (Perlis JCP 2010)

Pavlova Lancet Psych 2015

Anxiety comorbidity is common in bipolar disorder…
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Rates of transition from MDD to BPD, 
by antidepressant

Pradier, Neuropsychopharmacology, 2021
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Even the experts are confused

• “Because of limited data, the task force could not make 
broad statements endorsing antidepressant use but…

• Individual bipolar patients may benefit from 
antidepressants. 

• Serotonin reuptake inhibitors and bupropion may have 
lower rates of manic switch than tricyclic and tetracyclic 
antidepressants and norepinephrine-serotonin reuptake 
inhibitors

• The frequency and severity of antidepressant-associated 
mood elevations appear to be greater in bipolar I 
than bipolar II disorder. 

• In bipolar I patients antidepressants should be prescribed 
only as an adjunct to mood-stabilizing medications.”

ISBD Task Force AJP 2013
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Don’t forget psychosocial interventions
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Figure 1. Survival curves for recurrence with mania, depression, 

or mixed episode (log rank1 = 9.3, p<.003). Colom, et al. Arch Gen Psychiatry. 2003; 60(4):402-407.
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We’ve known for nearly 2 decades that 
psychoeducation groups reduce recurrence
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Recovery-focused CBT in recent-onset bipolar 
patients decreases recurrence

Jones BJP 2015; n=67 single-blind RCT, CBT vs TAU; benefit in depression>mania
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Part 2: Stratified medicine in bipolar disorder
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Personalized medicine in bipolar disorder?

• Still no actionable common genetic variants identified

• Family history is not diagnostic, but is useful in two ways
– Increased suspicion for bipolar disorder
– Influences patient attitudes toward medication

• CYP450 testing not well-studied for bipolar disorder – CANMAT 
considers useful in some treatment-resistant patients
– Useful reference: medicine.iupui.edu/clinpharm/ddis/main-table/
– 2 large RCT’s of PGx testing in major depression have not 

demonstrated efficacy

• Most useful consideration in treatment selection among drugs with 
efficacy: safety and tolerability profile

Budde Eur Neuropsychopharm 2017
Greden J Psych Res 2019
Perlis Depression and Anxiety 2020
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For CYP450 educational purposes…

• https://sequence2script.com/

• Many missing meds (lithium, lamotrigine, …)

Bousman Front Pharmacol 2021

https://sequence2script.com/
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Stratified medicine in bipolar disorder 

• Personalized medicine?
• Precision medicine?
• Genomic medicine?
• Stratified medicine!

Rely on patient preference and clinical features for 
treatment selection:
– Patient preference regarding side effects
– Comorbidities
– Residual symptoms
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• Why worry about subthreshold symptoms?

– Recurrence risk

– Suicide risk 

Residual symptoms
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Residual manic symptoms 
are associated with recurrence

Perlis AJP 2006
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Sleep
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Sleep disruption in bipolar disorder

• Powerful precipitant of mania/depression
• Cause or effect? Both.
• Multifactorial

– Medication adverse effects
• Beware RLS – antidepressants and antipsychotics

– Residual mood symptoms
– Sleep disorders (incl sleep apnea)

• Screens for OSA: STOP-BANG, ESS, …
– Snoring, Tired, Observed apnea, blood Pressure elevation

• Standard insomnia treatments – including CBT -
are effective
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CBT for insomnia in bipolar disorder

Harvey J Cons Clin Psychol 2015 (RCT, N=58 bipolar 1)
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Blue-blocking glasses may improve 
sleep quality in bipolar disorder 

• Study #1 (n=20)
– Manic patients, 5 nights
– Greater sleep efficiency, fewer nights of interrupted sleep

• Study #2 (n=43)
– Bipolar (not manic)
– No change in actigraphy or mood ratings
– … but significant change in Morningness-Eveningness Questionnaire 

score…

Henriksen J Sleep Res 2020; n=20
Esaki Bipolar Disorder 2020; n=43 
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Cognition
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”I can’t think straight”: persistent 
cognitive complaints

• Multifactorial

– Medication adverse effects

– Mood symptoms (including residual symptoms)

– True comorbidity (ADHD)

– Chronic features of disease
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Ineffective for cognition

• Memantine 

– 5mg x 12 weeks (n=325 bipolar 2), vs placebo

– Exploratory analysis in 43 older patients suggested 
possible benefit (but exploratory, small subset)

• Pramipexole

– Target dose 4.5mg/day x 8 weeks(n=60 bp/scz), vs 
placebo

– No significant benefit on MATRICS
Lu JAD 2021; n=325 bipolar 2 disorder
Van Meter J Clin Psychopharm 2021; n=34 bipolar/schizophrenia
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Absence of significant benefit of rTMS
in euthymic bipolar patients

N=52 euthymic bipolar patients; single-blind
Lin-Lin JAD 2019 (but does not worsen cognition in depression -
Myczkowski JAD 2018 )
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Psychosocial strategies to improve 
cognition and function
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Functional remediation for bipolar disorder

Torrent AJP 2013;
See also Valls 
Psychol Med 2021 

N=239 euthymic outpatients (bipolar I or II); 21 weekly 90-minute sessions 

Valls Psychol Med 2021; n=65
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Cognitive remediation in remitted 
bipolar disorder

• Action-Based Cognitive Remediation (ABCR) x 11 weeks

• No benefit on composite cognitive score (primary); no benefit 
on functional measure

• BUT – secondary measures:
– executive function measure (d = 0.65)

– subjective cognitive functioning (d = 0.80)

• (and adding aerobic exercise did not improve 
outcomes)

Ott Bipolar Disorders 2020; n=61 bipolar
McGurk J Psych Res 2021; n=34 bipolar/schizophrenia
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Weight gain/metabolic adverse effects
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12-week weight change in treatment-naïve children 
and adolescents

47
Correll JAMA 2009
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• Provide education about diet and exercise

• Provide referral to a nutritionist

• Older strategies:

– Metformin (250tid or 500bid)^

– Topiramate titrated to point of appetite suppression 
(100-150mg)*

– Zonisamide titrated to point of appetite suppression 
(100-200mg)*

– Bupropion (SR or XL) 100mg-300mg*

• Newer general weight loss strategies:

– Sibutramine

– Orlistat (beware GI symptoms)

– Lorcaserin

– Naltrexone-bupropion 

– Semaglutide

– Liraglutide

adapted in part
From TMAP (http://www.mhmr.state.tx.us/centraloffice/medicaldirector/TMAPtoc.html
And https://www.niddk.nih.gov/health-information/weight-management/prescription-medications-treat-overweight-obesity)
JAMA 2008

Managing Adverse Effects: weight gain

http://www.mhmr.state.tx.us/centraloffice/medicaldirector/TMAPtoc.html
https://www.niddk.nih.gov/health-information/weight-management/prescription-medications-treat-overweight-obesity
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Weight loss programs work in serious mental illness

Daumit NEJM 2013; see also Kilbourne JCP 2013, Bartels AJP 2015

Mean 18-mo weight loss 3.2kg in intervention group (22% bipolar; ~82% on atypical antipsychotic)
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Psychosocial interventions to decrease 
cardiovascular risk in SMI

• behavioral counseling, care coordination, and 
care management (vs treatment as usual)

• Estimated probability of cardiovascular event 
over 10 years decreased by >10%

Daumit JAMA Open 2020; n=269 SMI with 1+ cardiovascular risk factors
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24-week study of olanzapine+samidorphan vs 
olanzapine alone in schizophrenia

Correll AJP 2020; n=561 weight gain 7%+ in 27.5% vs 42.7%
No meaningful differences in efficacy/tolerability
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Semaglutide for overweight or obesity

Wilding NEJM 2021; BMI 30 or greater (≥27 in persons with ≥1 weight-related coexisting condition), without diabetes
(most common AE nausea and diarrhea; d/c 2n GI 4.5% vs 0.8%)
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What about apps? 
(Hi-roller, circa 2003)
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Texting did not improve QOL outcomes in 
bipolar disorder and schizophrenia

Stenzel BMC Psychiatry 2021; n=118
… but note, may improve adherence: Menon J Psych Res 2018; Biederman J Clin Psychopharm 2019
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Mood tracking apps did not improve 
mood but…

• 9 months of smartphone-based mood tracking or TAU

• No difference in depressive or manic symptoms

• Improved self-reported QOL/stress

Faurholt-Jepsen, Psychol Med 2020; n=129
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Smartphone app (FOCUS) did as well or better 
than clinic-based group therapy (WRAP) x 3mo

N=163 with SMI; similar benefit in depressive sx; retained at 6mo 

Ben-Zeev Psych Services 2018
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Apps

• https://mindapps.org/

– Implements APA app advisor framework

– N=136 mood disorder

– Majority address depression and focus on mood 
charting

https://mindapps.org/
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BUT…

• Beware iatrogenic injury from mood 
charting/quantified self.

• Goal is patient (and family) awareness of 
changes over time – but not obsession with 
minute-to-minute variability.

• Recipe for ultradian/ultrarapid cycling?
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Special considerations

• Treatment resistance/Rapid cycling

• Bipolar 2

• Covid-19
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Treatment resistance

• No consistent/standardized definition exists!
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• ECT side effects resulting in discontinuation: headache and memory loss. Pharmacologic side effects resulting in discontinuation: dry mouth, 
tremor, drowsiness, fatigue, constipation. Kellner, AGP 2006

Role of ECT in mood disorder maintenance 
remains unclear
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ECT superior to algorithm-based meds in treatment-
resistant bp depression

Schoeyen AJP 2015 (n=66 in ITT analysis; blinded raters only) - >50% bipolar II;
Minimal difference in cognitive measures between groups (Kessler JCP 2014)
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Unilateral ECT can still contribute to 
memory change (6mo f/u)

• N=26 assessed at 6 mo

• MATRICS Consensus Cognitive Battery composite score 
improved by 4.1 points in both groups (P = .04) from baseline 
to 6 months 

• BUT Autobiographical Memory Interview-Short Form 
consistency scores were worsened in both groups 
– (72.3% of baseline in pharm vs 64.3% ECT; P = .09).

• SO – overall cognition likely improves, but memory is still 
impacted.

Bjoerke-Bertheussen Bipolar Disorders 2018 
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Consider clozapine and injectables where adherence is 
poor

• Injectables in the average patient may not be 
necessary – BUT might show benefit in 
nonadherent or brittle patients…  (Suzuki 
letter, NEJM 2011)

• Eg, Paliperidone (Fu JCP 2015); aripiprazole
once-monthly (Calabrese JCP 2017); 
risperidone long-acting (Vieta
Neuropsychopharm 2012)
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Rapid Cycling

• 6 RCT’S in rapid cycling
• 19 other post-hoc analyses of trials with rapid cycling patients

1. rapid cycling patients perform worse in the follow-up period
2. lithium efficacy comparable to anticonvulsants
3. aripiprazole and olanzapine appear promising for the maintenance 
of response of rapid cyclers
4. there might be an association between antidepressant use and the 
presence of rapid cycling.

• “…there is no clear consensus with respect to its optimal 
pharmacological management.”

Fountoulakis Bipolar Disord 2013
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Something new about something old: 
L-T4 for rapid cycling 

N=32 treatment-resistant rapid cycling bipolar patients; L-T4 vs T3 vs pbo
(L-T4 increased until FT4I 4.5-7.5 or TSH<0.1) – 4+ months
Walshaw Bipolar Disorders 2018
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What about bipolar II?
Far less RCT data

CANMAT Bipolar Disorders 2018
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Lack of consensus regarding 
management of bipolar 2 disorder

• N=18 expert clinicians

• Asked 14 questions regarding management of 
aspects of bipolar disorder

• “To all questions, the independently derived 
recommended strategies demonstrated 
distinct divergence.”

Parker, Australasian Psychiatry 2020
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Latest and greatest
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Mood disorders are associated with poorer outcome 
among individuals hospitalized with COVID-19

Castro AJP 2021
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