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Foreword

This excellent new book on bipolar disorder is written by leading international 
experts who have advanced our understanding of the field in recent decades. It starts 
with modern diagnostic classification, reviews comprehensively and critically the 
complex field of available treatment methods, and concludes with highlights of cur-
rent research and discussion of future developments.

Bipolar disorder is a common mental illness, affecting approximately 2.4% of the 
general population worldwide, although this is arguably a significant underestima-
tion of its true prevalence. One particular feature of the disorder, namely the sub-
jective experience of hypomania as simple well-being or as a return to health after 
severe depression, leads to substantial under-reporting and under-diagnosis. 

On the fundamental issue of classification, the contributors trace the extension 
of the simple dichotomy of unipolar depression vs bipolar disorder into several sub-
types including diverse sub-threshold bipolar and mixed syndromes and discuss the 
relative merits and appropriateness of categorical and dimensional approaches to 
the illness. But for treatment decisions a refined categorical classification remains 
indispensable and should not neglect the patient’s comorbid psychiatric and somatic 
syndromes and diagnoses.

The course of bipolar disorder is characterised by an early onset (often in child-
hood or adolescence), multiple recurrences of episodes, frequently incomplete inter-
episode remission, and substantial consequences in terms of social and cognitive 
impairment and reduced quality of life. It is furthermore associated with significant 
morbidity and elevated mortality rates due to comorbidities and suicide. 

The volume’s main focus is treatment. It provides a masterly description of the 
evidence-based, effective treatments available for the integrative management of the 
different stages of this complex and debilitating disorder. These range from early 
interventions, where a staging model can be helpful, to the numerous acute and long-
term maintenance prophylactic therapies, pharmacological and psychotherapeutic. 
There is ample evidence that specific psychological and psychotherapeutic interven-
tions are valuable adjuncts to pharmacological treatment. A key role is played by 
psychoeducation (illness awareness, adherence, habits, identification of warning 
signs) and the involvement of the family (especially in children, adolescents and the 
elderly). ECT still proves useful in treating some patients, and cognitive dysfunction 
in bipolar disorder is a new target for evidence-based psychological treatment. But, 
the authors point out that despite decades of investigation there is still a shortage of 
clinical trials on bipolar mixed states, rapid cycling bipolar disorder and cyclothymic 
disorder. 
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Special chapters deal with differentiated treatments for children/adolescents, the 
elderly, and women with bipolar disorder. 

This volume is an invaluable source of current expertise, a concise guide to the 
integrative management of bipolar disorder. It provides sound evidence that an 
appropriate combination of treatments can profoundly improve patients’ lives.

Jules Angst
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Chapter 1

The current classification 
of bipolar disorders

Gin S. Malhi and Yulisha Byrow

The classification of bipolar disorders in DSM- 5  
and ICD- 10/ 11
Emotions define humans perhaps even more so than the ability to reason, and drive 
all forms of experiences— namely, art, music, and literature. This is possible because 
of the sheer variety and range of emotions that we are able to experience, and this 
complexity has meant that defining emotional normality and separating aberrations 
has proven difficult.

In psychiatry, bipolar and related disorders refer to affective disorders that typi-
cally consist of fluctuations in mood ranging from depression to mania in varying 
degrees. Clinically, the first and most pressing problem facing clinicians is the diag-
nosis of bipolar disorder and its accurate identification and classification. Research 
findings suggest that approximately 1.25% of patients with major depressive disorder 
transmute to a diagnosis of bipolar disorder per year.1 Ruggero and colleagues,2 who 
periodically assessed individuals with a bipolar diagnosis, found that the misdiag-
nosis of bipolar disorder is remarkably common and that 49.7% of individuals were 
assigned an incorrect non- bipolar diagnosis over a ten- year follow- up period. Part of 
the complexity of bipolar disorder stems from its natural course, because the illness 
usually first manifests with depression but bipolar disorder cannot be diagnosed until 
the occurrence of a manic episode. Consequently, patients experiencing depression, 
who have never had a manic episode, are understandably and quite appropriately 
diagnosed with major depressive disorder (MDD), and treated with antidepressants. 
This is problematic for those patients that have an underlying bipolar illness because 
antidepressants alone are often ineffective and instead may precipitate mood insta-
bility and even a manic episode.3 This is a major concern because in clinical practice 
diagnosis determines treatment and provides the necessary shorthand for commu-
nication between doctors, health professionals, and patients.

A lack of diagnostic specificity is also a critical issue for research. In order to 
advance the treatment and prevention of bipolar disorder, findings from clini-
cal research trials need to be satisfactorily mapped onto clinical practice. But 
the translation of research into practice remains difficult, in both psychiatry and   
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psychology, because of the variable definition of bipolar disorder within extant psy-
chiatric classificatory systems.

Therefore, in this chapter we first describe the diagnosis of bipolar disor-
ders in relation to the most widely used taxonomies; namely, the Diagnostic and 
Statistical Manual of Mental Disorders (5th edition) (DSM- 5) and the International 
Classification of Diseases (10th revision) (ICD- 10).4,5 We then compare and contrast 
the framework and approach used by these classification systems alongside the yet 
to be released ICD- 11, and critically discuss the clinical and research implications of 
important discrepancies.

Historical perspective
When considering the history of the classification of psychiatric illness it is impor-
tant to remember that the present- day bipolar disorder nosology is the cumulative 
product of a wide range of early philosophers and physicians. In this section we selec-
tively describe contributions made by a few influential physicians in the nineteenth 
and twentieth centuries.

During a time when psychiatry was still taking shape and clinical symptoms were 
thought to represent different stages of one universal type of insanity, Karl Kahlbaum 
and his associate Ewald Hecker introduced the complicated concept of time into 
psychiatric nosology. Essentially, they recognized that symptoms and behaviours of 
patients differ in relation to the age of onset of an illness and accordingly change 
with time, thus underscoring the clinical significance of the course of an illness.6 
Furthermore, they described and defined psychiatric illnesses such as dysthymia, 
cyclothymia, and paranoia— terms that remarkably remain relevant and in use today.

Following on from Kahlbaum and Hecker’s seminal work, Emil Kraepelin coined 
the fitting and descriptive term manic- depressive illness, which eventually spawned 
the modern- day term— bipolar disorder. Kraepelin’s model of ‘manic depression’ 
was derived purely from clinical observations and thus still applies and influences 
our modern- day understanding of bipolar disorder. His key achievement in this 
regard was to separate manic- depression from schizophrenia (dementia praecox) 
and position mania and depression at opposite poles of a continuum.7 Following 
Kraeplin’s work, Karl Leonhard in 1957 added to the definition of manic- depressive 
illness incorporating both unipolarity and bipolarity as separate entities. Notably, 
he maintained Kraepelin’s emphasis on the cyclical and recurrent nature of these 
disorders.8

Current classification systems
The length of time that has lapsed since the last revision of both DSM and ICD 
is quite extraordinary. DSM- 5 was published 19 years after DSM- IV, and ICD- 11, 
the long- awaited successor to ICD- 10 (1992), is yet to be published, with a pro-
posed date of 2018. One of the principal reasons for this delay was the expecta-
tion that research would provide a neurobiological basis to psychiatric disorders 
and that the taxonomy of neuropsychiatric disorders would finally be based on 
an understanding of aetiology and pathogenesis. But despite valiant efforts no 
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meaningful biomarkers for psychiatric disorders have emerged. Consequently, 
DSM- 5 remains a largely descriptive and phenomenology- based classificatory 
system that clusters symptoms into syndromes and defines disorders categori-
cally. DSM was developed primarily by American psychiatrists, psychologists, 
and other health professionals and is therefore widely used in the United States 
(US). Clinically, it is used to code psychiatric disorders and for investigative pur-
poses and clinical studies. DSM is also utilized by the American legal system to 
determine medical healthcare rebates governed by insurance schemes. However, 
outside the US, DSM- 5 is principally used for research purposes.

The major alternative classification system is the International Classification of 
Diseases developed by the World Health Organization (WHO), which published 
its 10th revision in 1992. It is widely used internationally in health systems includ-
ing, for example, the United Kingdom (UK) and Australia. The 11th revision of ICD 
(ICD- 11) is underway and is due to be released in 2018. The current chapter, there-
fore, discusses some of the proposed diagnostic criteria for bipolar disorder set out in 
the currently available beta version.*

ICD- 10 was developed in consultation with many health professionals from differ-
ent countries and it encompasses all health- related illness and disease in addition to 
mental disorders. In terms of classifying mental health disorders there are two ver-
sions of ICD- 10— one that adopts a more clinical focus and the other more oriented 
towards research. However, in practice, ICD is mostly utilized by medical profession-
als, particularly in European countries, to measure the use of services.

Importance of diagnosis relevant to research  
and clinical practice
Given the resources spent developing and implementing classification systems it is 
imperative to consider why diagnosis is an important concept, and more specifically 
the usefulness of diagnoses in different contexts. From a research perspective, diag-
nosis is typically used to select samples for investigative purposes such as aetiology 
and treatment. The use of a common language facilitates communication between 
researchers and research groups, and while a categorical approach ensures diagnos-
tic reliability, it often compromises diagnostic validity— a long- standing concern. 
Robins and Guze were among the first to recognize the importance of developing a 
structured framework to clarify psychiatric disorders with a view to underpinning 
diagnosis with neurobiological substrates.9 Contemporaneously, an influential body 
of work by Spitzer et al. established the Research Diagnostic Criteria,10 a classifica-
tion system using definitive criteria to describe psychiatric illness with the aim of 
improving the diagnostic reliability of mental illnesses. Today, with the release of 
the National Institute of Mental Health (NIMH) Research Domain Criteria (RDoC), 
the importance of biologically derived evidence in diagnosing mental illness is once 
again in the limelight, with emphasis returning to evidence that draws on neurobiol-
ogy, as well as the aetiology of mental illnesses.

* It is important to note that there are likely to be changes made in the final version of ICD- 11. 
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Importantly, research examining treatment outcomes uses categorical classifica-
tory systems to recruit clinical samples and therefore clinical treatment strategies 
are based on these findings. There are inherent disadvantages in this approach, 
because in clinical drug trials patients with comorbidities or particularly complex 
presentations are routinely excluded and samples that undergo testing tend to be 
‘over- selected’. For example, many clinical drug trials recruiting a depressed popu-
lation exclude patients with active suicidal ideation, a common clinical symptom 
that has key significance for immediate and longer- term management. Therefore, 
it is unclear whether the samples recruited in such trials are truly representative of 
the clinical population that they are thought to reflect. Thus, an inevitable tension 
emerges between competing demands—because it is best to categorize individuals 
into homogenous samples in order to determine treatment effects for specific popula-
tions, but by using a categorical approach and limiting complexity that occurs in the 
clinical context, the translation of research into practice is invariably constrained.

When adopting a clinical perspective clinicians use diagnoses such as bipolar 
disorder as a guide for case formulation and to facilitate communication between 
patients and clinicians, as well as between mental health professionals. While diag-
noses offer a significant input into the treatment plan developed for patients with 
bipolar disorder it is important to remember that bipolar symptoms occur within the 
context of a broader set of experiences. Thus, it is important to consider aspects of an 
individual’s life that may have contributed to the development of the disorder, such 
as, adverse life events, dysfunctional personality style, lifestyle issues (eg, smoking 
and substance misuse), and genetic vulnerability, along with other contextual factors 
that may facilitate resilience in patients, such as, positive emotions, secure attach-
ment styles, and a supportive social environment, to formulate a comprehensive and 
individualized treatment plan.3,11 These contextual factors are not captured by exist-
ing diagnostic classification systems.

Limitations of current taxonomy
Successive iterations of DSM culminating in DSM- 5 have gradually shifted the clas-
sification of bipolar disorders away from Kraepelinian concepts, by placing greater 
emphasis on polarity than the longitudinal pattern of mood disorders (cyclicity and 
recurrence). But in reality, the nature of bipolar disorder is only evident when its course 
is mapped longitudinally and, over time, initial depressive symptoms gradually give 
way to (hypo)manic episodes. The cross- sectional approach of current classification 
systems fails to capture the evolution of bipolar disorder and instead views the diagno-
sis as a ‘state’ rather than a ‘trait’. This is at odds with the true nature of bipolar disorder, 
which is a relapsing and remitting illness that evolves over the lifetime of an individual.

Another inherent limitation of both DSM and ICD classification systems is the 
‘equal’ weighting of all bipolar disorder symptoms. For example, equal significance 
is attached to recurrent thoughts of suicide, guilt, and fatigue when determining a 
diagnosis of a major depressive episode. However, clinically, suicidal thoughts and 
guilt confer different connotations and are arguably more important and possibly 
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more characteristic of severe presentations of depression than fatigue. Thus, group-
ing individuals meeting criteria for a broad diagnostic category such as a ‘depressive 
episode’ is likely to generate heterogeneous groups with significant variation in ill-
ness severity and clinical symptomology.

Brief overview of DSM- 5 bipolar and related 
disorder sections
In DSM- 5, bipolar and related disorders are situated between schizophrenia spec-
trum and other disorders and depressive disorders. For an overview of all the diag-
nostic categories see Figure 1.1 and for a summary of diagnostic criteria see Table 1.1.

Bipolar I disorder is the modern derivative of manic- depressive illness, and while 
there is no requirement to have experienced a major depressive episode or psychosis 
to fulfil criteria, most individuals with this disorder will experience a major depres-
sive episode at some point during their lifetime. The defining feature of bipolar I dis-
order is mania and the classic features of a manic episode include persistent elevated 
and expansive, or irritable, mood, and persistently increased activity or energy last-
ing a period of at least one week. These symptoms must also cause marked impair-
ment in functioning and/ or require hospitalization.

Bipolar II disorder requires an individual to have experienced at least one hypo-
manic and depressive episode with a clinical course defined by recurring mood epi-
sodes. Hypomania is similar to mania with elevated mood or euphoria, but these 
symptoms typically do not cause marked impairment in functioning even though 
they last at least four consecutive days.

Individuals with cyclothymic disorder typically experience chronic fluctuations in 
mood from hypomania- like symptoms to depressive symptoms for at least two years. 
However, the changes in mood symptoms would not meet criteria for a hypomanic 
or depressive episode as they are, by definition, less severe and of shorter duration.

Brief overview of ICD- 10 bipolar disorder section
In ICD- 10, single manic episodes are distinguished from recurrent manic and/ or 
depressive episodes. For an overview of all the diagnostic categories see Figure 1.2 
and for a summary of diagnostic criteria see Table 1.2. Individuals experiencing a 
single manic episode can potentially receive a diagnosis, ranging in increasing sever-
ity, from hypomania to mania with psychotic symptoms. However, note that a sin-
gle mixed affective episode is considered separately and classed under ‘Other single 
mood disorder’.

Recurrent manic and depressive episodes are classified under ‘Bipolar affective 
disorder’ (BAD) (see Figure 1.2). The severity of manic episodes is judged based on 
the presence of psychotic symptoms and the severity of depressive episodes is cap-
tured as mild, moderate, or severe with or without psychosis. The characteristic fea-
ture for all BAD diagnoses is the presence of at least one other affective episode (from 
the opposite pole of the mood spectrum) or remission of symptoms.

 

 



      

Bipolar I

Partial
Full

Remission
Status

Specifiers

Onset

Early
Late

Peripartum

Mild
Moderate

Severe

Severity

Clinical
Features

Illness Pattern
Anxious
distress

Mixed features

Melancholic

Catatonic

Atypical

Psychotic

mild
moderate

moderate-severe
severe

mood congruent
mood incongruent

Single episode
Recurrent episode

Rapid cycling
Seasonal

Bipolar II

Bipolar &
related disorders

DSM-5

Cyclothymic
disorder

Substance/
medication induced

BD

BD due to another
medical condition

Unspecified BD

Figure 1.1 Classification of bipolar and related disorders. all bipolar and related disorders are subsumed within an independent section in 
dSM- 5. for each of these diagnoses (solid border) any number of specifiers (dashed border) can be applied.
data from Diagnostic and statistical manual of mental disorder, 5th ed., 2013, american psychiatric association.



      

Table 1.1 Summary of dSM- 5 diagnostic criteria for bipolar and related disorders

DSM- 5

BD I BD II Cyclothymia

Main Symptom Criteria (Mania)

elevated or irritable 
mood

+ + (often irritable) +

increased activity or 
energy

+ (goal directed) + +

increased self- esteem + + +

decreased need for 
sleep

+ + +

pressured speech + + +

distractibility + + +

increased risk taking + + +

increased sociability/ 
over- familiarity

increased sexual 
energy

delusions/ 
hallucinations

Main symptom 
criteria for major 
depressive episode 
(same as Mdd)

+

Severity and duration of episodes

Mania Hypomania Sub- threshold 
mania

Number of 
symptoms

≥ 3/ ≥ 4 if the mood is 
irritable

≥ 3/ ≥ 4 if the mood is 
irritable

≤ 3 symptoms

Duration of episode ≥ 7 days (or any  
duration if hospitalized)

≥ 4 days – 

Impact on 
functioning

disrupts social & 
occupational functioning 
or hospitalization or 
psychotic features

not severe enough to 
disrupt functioning or 
result in hospitalization

hypomania/ depression 
symptoms cause 
significant distress 
or impairment in 
functioning

Depression

Number of 
symptoms

≥ 5 symptoms < 5 symptoms

Duration 2 weeks < 2 weeks

Frequency of 
episodes

≥ 1 hypomanic + ≥ 1 
depressive episode

fluctuating between 
hypomanic and 
depressive symptoms 
for ≥ 2 years 
(1 year for children/ 
adolescents). never 
been without 
symptoms for > 
2 months at a time.

data from Diagnostic and statistical manual of mental disorder, 5th ed., 2013, american psychiatric association.



      

ICD-10 Mood
(affective)
Disorders

Manic Episode

Current Episode Specifiers

Hypomania
– psychotic symptoms

– psychotic symptoms

– somatic syndrome

+ somatic syndrome

+ psychotic symptoms

+ psychotic symptoms

mild/moderate

severe

Mania

Other

Unspecified

Depressed

Mixed

Remission

Cyclothymia

Mixed affective
episode

Bipolar Affective
Disorder (BAD)

Other single mood
disorders

Persistent mood
disorders

Figure 1.2 The iCd- 10 classification system. a parsimonious approach to diagnosis using iCd- 10 is to first consider whether the affective episodes are 
single or multiple present (solid border): a period of mania/ hypomania falls under ‘manic episode’ whereas a single mixed episode falls under ‘other single 
mood disorders’. at least two episodes are necessary to qualify for bipolar affective disorder (Bad). The specifiers are relevant to clinical features and 
severity of manic and depressive episodes.
data from International Classification of Diseases (ICD), version 10. Copyright (1992) World health organization.



      

Table 1.2 Summary of iCd- 10 diagnostic criteria for bipolar and related disorders

ICD- 10

Mania

Main symptom 
criteria

Hypomania Mania w/ 
out psychotic 
symptoms

Mania with 
psychotic 
symptoms

Cyclothymia

Elevated or irritable 
mood

+ + +

Increased activity or 
energy

+ + + +

Increased 
self- esteem

+ + + +

Decreased need 
for sleep

+ + + +

Pressured speech + + +

Distractibility + + +

Increased risk taking + + +

Increased sociability/ 
over- familiarity

+ + (loss of 
normal social 
inhibitions)

+ (loss of 
normal social 
inhibitions)

+ (gregariousness)

Increased sexual 
energy

+ + (sexual 
indiscretions)

+ (sexual 
indiscretions)

+

Delusions/ 
hallucinations

+ a

Sharpened or 
atypically creative 
thinking

+

Increased 
talkativeness

+

Over- optimism +

Severity and duration of episodes

Mania

Hypomania Mania Cyclothymia

Number of 
symptoms

≥ 3 symptoms ≥ 3/ ≥ 4 irritable 
mood only

≥ 3 depressive 
& ≥ 3 elevated 
mood symptoms

Duration of episode ≥ 4 days (several days) ≥ 7 days (or 
any duration 
if hospitalized)

≥ 2 years of 
mood instability

(continued)
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Cyclothymia is classified under ‘Persistent mood disorders’ and is defined as a per-
sistent course of fluctuating mild depression and mild elation. These ‘episodes’ are 
not severe enough to meet criteria for BAD or recurrent depressive disorder.

Summary of major differences in ICD- 10, ICD- 11, and 
DSM- 5 and their implications
A future aim for both the American Psychiatric Association and World Health 
Organization has been to harmonize the diagnostic criteria outlined by both DSM- 5 
and ICD- 11, so as to create complementary classification systems. This has not yet been 
achieved and so this section provides a succinct overview of the more fundamental 
differences between DSM- 5, ICD- 10, and the beta version of ICD- 11. For a summary 
of the differences and similarities between these classification systems see Table 1.3.

Structural differences
Perhaps the most conspicuous difference between DSM- 5 and ICD- 10 is that, in the 
former, bipolar disorders are placed in a separate section between schizophrenia 
(and other related disorders) and depressive disorders. This shift reflects the emerg-
ing neurobiological links between these disorders, especially in terms of genetics. 
However, given that phenomenologically bipolar disorder consists of both mania 
and depression with predominance in fact of the latter, separating depressive and 
bipolar disorders as distinct entities lacks face validity and may not be meaningful. 
In contrast, ICD- 10 captures both depressive and bipolar disorders within a single 
mood disorders section. ICD- 11 beta version maintains this grouping, which is then 
divided into depressive and bipolar sections.12

Mania
Another key distinction is the diagnosis of bipolar II disorder in DSM- 5, which is 
absent from ICD- 10. A second equally significant point of difference is that ICD- 10 
does not recognize the occurrence of a ‘single manic episode’ as a criterion sufficient 
for diagnosing bipolar I disorder whereas DSM- 5 does and predicates the diagno-
sis wholly on mania. Furthermore, DSM- 5 distinguishes between mania and more 

ICD- 10

Depression

Mild Moderate Severe

Number of 
symptoms

≥ 4 symptoms 
in total

≥ 6 symptoms in 
total

≥ 8 symptoms in 
total

Duration of  
episode

≥ 2 weeks ≥ 2 weeks ≥ 2 weeks

a Cannot be culturally inappropriate, impossible, third person, or running commentary

data from International Classification of Diseases (ICD), version 10. Copyright (1992) World health 
organization.

Table 1.2 Continued

 

 

 

 



      

Table 1.3 differences and emerging similarities between dSM- 5, iCd- 10, and iCd- 11

DSM- 5 ICD- 10 ICD- 11 (beta version)

Differences

Structural 
grouping

Bd and related 
disorders and 
depressive disorders 
defined in two 
separate but adjacent 
sections.

Bad and Mdd 
included in mood 
disorders section.

as iCd- 10.

Cyclothymia Will not satisfy criteria 
if mood is stabilized 
for more than 
2 months at a time.

allows for stability of 
mood for months at 
a time.

Mood symptoms present 
more often than not over 
a 2- year period.

Mixed 
episodes

included as a specifier 
for depressive, 
manic, & hypomanic 
episodes in both 
bipolar disorder and 
Mdd.

Mixed episodes are 
a separate diagnosis 
within the Bad 
section.
a separate diagnosis 
is given for a single 
mixed episode.

remains a potentially 
separate diagnosis (a 
diagnostic subtype for 
Bd i with equivalence to 
mania).
Can be a single or multiple 
episode

Points of potential convergence

Bipolar II 
disorder

includes Bd i disorder 
(relevant to manic 
episodes) and Bd ii 
disorder (relevant to 
hypomanic episodes).

no Bd ii diagnosis.
hypomanic, manic, 
and mixed episodes 
subsumed under Bad 
diagnosis.

includes Bd i disorder 
(relevant to manic 
episodes) and Bd ii 
disorder (relevant to 
hypomanic episodes).

Bipolar I 
disorder, 
single manic 
episode

requires at least one 
manic episode to 
meet criteria for Bd i.

Cannot meet criteria 
for Bad with a single 
manic episode.

requires at least one 
manic episode to meet 
criteria for Bd i.

Increased 
activity or 
energy

included as one of 
the two key essential 
criteria for a (hypo)
manic episode 
(criterion a). Thus, is 
specifically required 
to meet diagnostic 
criteria for a (hypo)
manic episode and 
Bd i and ii.

not specifically 
required to meet 
diagnostic criteria 
for a (hypo)manic 
episode; however, 
included in  
criterion B.

included as essential for 
meeting Bd criteria.

data from Diagnostic and statistical manual of mental disorder, 5th ed., 2013, american psychiatric 
association; data from international Classification of diseases (iCd), version 10. Copyright (1992)  
World health organization.



THE TREATMENT OF BIPOLAR DISORDER12

      

modest presentations such as hypomania, which in conjunction with depressive epi-
sodes define bipolar disorder I and II respectively. In comparison, ICD- 10 is less gran-
ular and simply subsumes recurrent hypomanic, manic, or mixed episodes within the 
broader diagnosis of BAD. These fundamental differences in classification can lead to 
significant discrepancies in clinical, research, and epidemiological data. Fortunately, 
the soon- to- be- released ICD- 11 is likely to partly rectify these problems. The beta ver-
sion suggests that ICD- 11 will distinguish bipolar disorder I and II, as well as redefine 
bipolar I disorder criteria to include ‘one or more manic or mixed episodes’.

Increased activity or energy in mania
An important development in DSM- 5 is the addition of ‘abnormally and persistently 
increased goal- directed activity or energy’ in combination with the mood elevation 
(or irritability) criterion. This is specifically required to meet diagnostic criteria for 
a (hypo)manic episode and bipolar I/ II disorder. This refinement better reflects real- 
world presentations and improves the specificity of diagnosis but there is a risk that 
it broadens the category and compromises sensitivity. While ICD- 10 does include 
increased energy and activity as a symptom in bipolar disorder, it attracts less empha-
sis than in DSM- 5 (eg, a diagnosis of (hypo)mania does not necessitate an increase in 
energy or activity). However, the beta version of ICD- 11 follows the example of DSM- 
5 and includes ‘increased energy and activity’ as an essential criterion for the diagnosis 
of bipolar disorder.

Another significant development in DSM- 5 is that mania persisting beyond the 
effect of an antidepressant or electroconvulsive therapy is now regarded as equiva-
lent to a manic episode and, in an attempt to recognize variants of mania such as 
those triggered by treatment, ICD- 11 alludes to shortening of the duration criteria in 
relation to treatment for mania.

Cyclothymia
In DSM- 5, cyclothymic disorder essentially describes an individual with abnormal but 
subsyndromal vicissitudes of mood present for at least half the time during a two- year 
period. It is relatively unchanged since the time of Kahlbaum and Hecker.13 Specifically, 
it stipulates that the individual cannot be without hypomanic or depressive symptoms 
for longer than two months at a time whereas, interestingly, ICD- 10 allows for stability 
of mood for months at a time. This requirement by DSM- 5 for mood stability to last 
no more than two months at a time has been criticized for being somewhat arbitrary 
because there is no evidence supporting this particular duration (or indeed any length 
of time) between episodes. Furthermore, it detracts from the core features of cyclo-
thymia; namely, the persistence of subsyndromal symptoms over a period of years.14 
Thus, the ICD- 11 (beta version) definition of cyclothymic disorder does not include 
this caveat and instead specifies that symptoms should be present for ‘more of the time 
than not’ during a period of at least two years.

Mixed episodes
In a dramatic change, DSM- 5 has eliminated DSM- IV mixed episodes, effectively 
negating their status as a separate diagnosis. Instead, mixed presentations are 
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now captured through specifiers attached to either depressive or (hypo)manic 
episodes and this can be applied to both bipolar disorder and unipolar depres-
sion. The ‘mixed features’ specifier requires that at least three symptoms from the 
opposite affective pole are present. This relaxation of the previously more strin-
gent requirements in DSM- IV— namely, fulfilment of complete criteria for both 
a manic and depressive episode for one week— means that mixed presentations 
will be diagnosed more widely. This reflects reality because, in practice, patients 
with mixed or subsyndromal features are relatively common but were not coded 
or captured by DSM- IV criteria.15,16,17 Thus, including mixed features as a speci-
fier in DSM- 5 affords the opportunity to describe patients with greater accuracy 
and specificity. However, apart from simply increasing the number of individu-
als who will receive a diagnosis of bipolar disorder, the mixed features specifier, 
as currently defined, will also generate new problems because of its exclusion of 
those features that are common to both depression and mania.18,17 The selection 
of some features over others has been criticized because exclusion of psychomo-
tor agitation, irritability, and distractibility removes the core features of mixed 
states. Based on clinical experience and research evidence, mixed presentations 
often feature distractibility, irritable mood, and psychomotor agitation.3,19,20,21 
Currently, ICD- 10 accommodates mixed episodes within BADs, and the diagno-
sis requires at least two affective episodes that are both prominent for the greater 
part of the current episode of illness, lasting for at least two weeks. For a sin-
gle mixed episode, an entirely separate diagnosis exists within the ‘other mood 
disorders’ section, which stipulates an affective episode lasting for at least two 
weeks characterized by either a mixture or rapid alternation (usually within a few 
hours) of hypomanic, manic, and depressive symptoms. In line with proposals 
from some researchers, the current beta version of ICD- 11 retains mixed features 
as a separate diagnosis subsumed within bipolar I disorder only.22 The inclusion of 
mixed features as a specifier relevant to any bipolar or related disorder diagnosis, 
as in DSM- 5, emulates more of a dimensional rather than categorical approach to 
defining clinical features, as in ICD- 10/ 11. However, there may be disadvantages 
associated with including mixed episodes as a specifier rather than a separate 
diagnosis; for example, it may decrease the specific research focus on mixed states 
and could potentially lead to ineffective treatment of mixed states with antide-
pressant monotherapy.18,21,22

Conclusion
This chapter has described the nature of the diagnostic classification of bipolar dis-
orders in DSM- 5, and ICD- 10 and - 11. In doing so, it is apparent that while both the 
American Psychiatric Association and WHO are attempting to harmonize the diag-
nostic criteria in both DSM- 5 and ICD- 11, many subtle differences remain. These 
are important because they will impact both clinicians and researchers and generate 
differing epidemiological data.

Current psychiatric nosology remains dependent on phenomenology and cannot 
advance significantly until reliable neurobiological markers are discovered. Therefore, 
clinicians need to rely on careful clinical assessment, ideally longitudinally, to arrive 
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at diagnoses and this is especially important for an illness such as bipolar disorder— 
a chronic recurrent illness that remains challenging to define and treat.
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Chapter 2

Should the bipolar disorders  
be modelled dimensionally  
or categorically?

Gordon parker and amelia paterson

Introduction
The modelling of psychiatric illness underpins the way we think about disorders, plan 
treatment approaches, and educate others about these conditions. As such, the mod-
elling of psychiatric conditions may be deceptively important. Psychiatric disorders 
are either modelled categorically or dimensionally, with diagnostic manuals usually 
imposing a categorical model as they seek to classify ‘cases’. While the modelling 
of psychiatric illness is of concern to modern psychiatrists, dimensional versus cat-
egorical approaches to modelling have been considered and compared since ancient 
Greek times. As detailed by Goldberg,1 Plato championed the categorical approach to 
classification while Aristotle favoured the dimensional approach and, as such, they 
are often referred to as the Platonic and Aristotelian approaches, respectively.

Goldberg noted several ascriptions to the categorical ‘Platonic’ approach,1 later 
associated with Kraepelin. Firstly, it assumes that conditions are independent. 
Second, that individuals can be classified as ‘cases’ or ‘non- cases’ in relation to 
a condition. Goldberg suggested that the contrasting Aristotelian dimensional 
approach is most closely associated with the work of Adolf Meyer— who effec-
tively proposed a model of ‘reaction types’, with conditions being defined sim-
ply by severity. Meyer judged that it was more important to pay attention to the 
patient’s experience than to their clinical features and diagnosis, especially since, 
as psychotherapy was the treatment of choice for all conditions, diagnosis was 
considered of little importance. Goldberg observed that ‘diagnoses according to 
the Aristotelians, are man- made abstractions, liable to be discarded or modified 
according to their usefulness’.

Returning to the issue of ‘caseness’, Goldberg observed that the strict Platonic view 
positions illnesses as akin to the concept of pregnancy— in that you either have the 
condition or you do not. In essence, you cannot sensibly be a ‘little pregnant any 
more than you can be intensely pregnant’. He noted that this approach creates dif-
ficulties for those who have symptoms at the sub- threshold level and that the case/ 
non- case model would simply view them as having a low probability of having the 
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condition (rather than a less severe condition). Goldberg noted that, in contrast, the 
Aristotelians have no problem with sub- threshold cases as their model is dimen-
sional and they are able to assimilate the concept of severity within their model.

Goldberg’s summary position was that ‘categorical and dimensional models are 
merely alternative ways of looking at the same data; it is not that one is right and the 
other wrong’. We argue an alternate ‘and/ or’ view— that there are some psychiatric 
conditions (eg melancholia, bipolar disorder) that are quintessentially categorical 
and some (eg personality disorders) that are dimensional. The task of psychiatric 
classification is therefore to determine which is the valid model for the particular 
condition rather than adopt a Procrustean approach of imposing a single umbrella 
model across all conditions as if it has universal application. A reasonable aspiration 
but, in light of the lack of validating measures, difficult, if not impossible, to resolve 
for most conditions.

Theoretically, we might also assume that ‘diseases’ have categorical status (ie 
you either have the disease or you do not) whereas ‘non- diseases’ are more likely 
to reflect extensions of normal states (eg anxiety, personality style) and are there-
fore intrinsically dimensional. Such a model, therefore, obliges us to define disease 
and non- disease states. Taylor provided one model in suggesting three levels of 
categorization— diseases, illnesses, and predicaments.2 Predictably, the three levels 
vary by the putative relevance of biological, social, and cultural factors.

The disease category was conceptualized by him as being a physical reality, based 
on changes in the structure of tissues but does not necessarily include any physical 
suffering or ‘illness’ (ie one can have a disease but not be ill) and with schizophre-
nia being an example. The illness category weights the subjective experience of the 
patient and incorporates the social role of being ill, and with anxiety states providing 
an example. In contrast to the disease category, illness is based on the description of 
its perceived phenomena rather than any alteration in bodily tissues. Finally, the pre-
dicaments category was conceptualized as capturing ‘problems of living’ conditions 
(eg dependence on illicit drugs) and is both diverse and changeable, being based on 
the person’s experience of environmental phenomena as well as on social and cul-
tural expectations.

Any aversion to categorical models in psychiatry is not mirrored in clinical prac-
tice. Clinical psychiatrists who operate to a categorical model generally seek to diag-
nose with some precision for two principal reasons— firstly, for communication 
to the patient and to colleagues, and secondly, because they assume that differing 
conditions require quite differing therapeutic approaches. In contrast, psychiatrists 
who operate to a dimensional model will have less interest in diagnosis, and weight 
dimensional constructs like severity as they judge such constructs to shape the 
patient’s level of distress and help- seeking behaviour, and often the treatment to be 
provided (eg electroconvulsive therapy (ECT) for severe depression, antidepressant 
drugs for moderate depression, and psychotherapy for mild depression).

Categorical psychiatric models can be readily challenged for their failure to dem-
onstrate clinical features that define the condition at the ‘necessary and sufficient’ 
level and are also specific to that condition (ie are not possessed by any other condi-
tion), as well as for failure to demonstrate distinct biological determinants and/ or to 
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have a benchmark diagnostic test. Such criteria have not been met for any psychiatric 
condition, a reality that has led to nihilism about any attempt to delineate psychiatric 
diseases— and the suggestion that psychiatry is unable to ‘carve nature at its joints’.

Such a problem is, however, not unique to psychiatry and is handled in vary-
ing ways in other fields. For example, anthropologists use the construct of ‘thick 
description’ in allowing definition by ‘patterns’ and accepting that the patterns (not 
dimensions) are imprecise. In medicine, however, only a minority of conditions have 
specific clinical features and/ or a confirmatory laboratory test. Neurologists nev-
ertheless position Parkinson’s disease as a ‘categorical’ disease— in that it is either 
present or absent— although it has variable rather than absolutely specific clinical 
features. Respecting its prototypic expressions, they make a probabilistic estimate as 
to whether Parkinson’s disease is present or absent on the basis of a number of the 
variable clinical features. In essence, they assume a categorical model and seek to dif-
ferentiate Parkinson’s disease from other causes of parkinsonism rather than adopt a 
primary dimensional model which might simply weight severity of the condition or 
of its components such as gait disturbance or tremor.

The use of such a categorical model has advantages (subject to the condition being 
quintessentially ‘categorical’) in being more likely to identify those with or without 
the condition and in heuristically advancing research into its causes and optimal 
treatment. Thus, there are many advantages to psychiatry seeking to identify those 
conditions which are categorical. A dimensional model is appropriate for those states 
that are truly dimensional and may be appropriate as a default option for conditions 
whose status remains indeterminate. Such an approach— of allowing both models— 
assumes that the underlying structure of the condition is respected and categorical 
or dimensional status is accorded on the basis of supportive validity data rather than 
simply opinion. Building on criteria proposed by Robins and Guze,3 we can argue 
that, if a condition is truly intrinsically categorical, it might be reasonably assumed 
to have prototypic clinical features, to have a relatively specific primary cause (be it 
biological, psychological, or social), to have its own intrinsic natural history and to 
have a preferential response to treatment. In considering the bipolar disorders, we 
will argue the greater relevance of a categorical rather than a dimensional model by 
reviewing such criteria.

It is important to note that it is possible to dimensionalize everything and, con-
versely, to create categories or pseudo- categories from intrinsically dimensional con-
structs. For instance, most people asked to distinguish between a building and a 
car would effectively differentiate them as independent categorical entities. However, 
those holding a dimensional view might simply differentiate them as one being big, 
the other small, both lying along a dimension of ‘size’. Which is likely to be the more 
valid model? Which the most informative? Conversely, entities may be ‘dimension-
alized’. For example, in a study by Krueger et al. on dimensionalizing psychiatric 
conditions,4 factor analyses of DSM- III- R clinical features for ten disorders (major 
depression, dysthymia, generalized anxiety, agoraphobia, social phobia, simple pho-
bia, obsessive compulsive disorder, conduct disorders, marijuana dependency, and 
alcohol dependency) were imposed. The authors concluded that their two- factor solu-
tion was the best, being able to simply refine the clinical features into two contrasting 
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‘internalizing’ and ‘externalizing’ dimensions. In essence, quite disparate psychiatric 
conditions were ‘dimensionalized’ along internalizing and externalizing domains. 
The model was empirically derived but how intrinsically valid is it and, more impor-
tantly, how useful is it in clinical practice?

Psychiatry’s classificatory manuals weight or impute diagnostic ‘categories’ and, 
commonly, impose categories on underlying dimensions. Recent Diagnostic and 
Statistical Manual of Mental Disorders (DSM) manuals classify personality disor-
ders in this way, by assigning a diagnosis when a set number of criteria are met. 
The International Classification of Diseases (10th revision) (ICD- 10) likewise distin-
guishes between ‘severe’, ‘moderate’, and ‘mild’ depression, albeit with qualitative 
descriptions differentiating the three ‘categories’. The problem with the imposition of 
any cut- off score is that it will, of necessity, assign some false positives and some false 
negatives. There is an additional problem that has emerged from the dimensional 
approach. The DSM- III criteria for obsessive– compulsive disorder were set at a lower 
cut- off than previous ‘case’ definitions and resulted in a substantive increase in the 
prevalence of the condition. DSM- III introduced a diagnosis of major depression 
and a set of minor depressive categories. Subsequently, the depressive dimension was 
extended by many theorists to include sub- clinical or sub- syndromal depression. In 
the 1950s, clinical depression was thought to have a lifetime risk of less than 5%. Now 
if such depressive extensions are included, it is a ubiquitous experience. Extending 
‘caseness’ to such a low level rightly risks judgements about psychiatry ‘pathologiz-
ing’ sadness and misery in relation to mood disorders, and similar concerns about 
several other listed conditions.

In considering the bipolar disorders we can examine the data at several levels. 
Firstly, do the bipolar disorders differ categorically or dimensionally from the uni-
polar disorders? Secondly, do constituent bipolar disorders differ categorically or 
dimensionally from each other?

Distinguishing bipolar disorder  
from unipolar depression
The bipolar disorders were once effectively viewed as belonging with the unipolar 
depressive disorders. As detailed by Goodwin and Jamison,5 ‘the French ‘alienists’, 
Falret and Baillarger, independently and almost simultaneously formulated the con-
cept that mania and depression could represent different manifestations of a sin-
gle illness. Griesinger viewed mania as the end stage of a progressively worsening 
melancholic depression and viewed both as reflecting different stages of a unitary 
condition.6 While Kraeplin made the distinctive contribution of separating demen-
tia praecox and manic- depressive insanity, he positioned all of the major affective 
disorders (including mania) into a single category and, as observed by Goodwin and 
Jamison, doubted that melancholic depression and the bipolar disorders were really 
separate illnesses.

It was not until 1957 that Leonhard introduced a bipolar- unipolar distinction, 
following his observation that, for those who had recurrent affective illnesses, 
some experienced both depression and mania, while others experienced depressive 
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episodes only. He further noted that those patients with a history of mania had a 
higher rate of mania in their families compared to those with recurrent depressive 
episodes only.

The categorical bipolar- unipolar distinction was not introduced into formal clas-
sificatory systems until 1980 when it was incorporated into the DSM- III and subse-
quently into the ICD- 10 manuals. Thus, prior to Leonhard’s classification, the bipolar 
disorders were positioned together with the unipolar depressive disorders and, at 
times, positioned together with schizophrenia. Bleuler,7 in particular, viewed the 
relationship between manic- depressive illness and schizophrenia as a continuum 
without a sharp line of demarcation.5 However, modern psychiatric manuals now 
unequivocally position the bipolar disorders as categorically different to the unipolar 
disorders.

Bipolar II disorder similarly developed gradually from what was previously an 
undifferentiated domain largely neglected by psychiatry. The concept of hypomania 
was first defined by Mendel in 1881 in his work ‘Die Manie. Eine Monographie’ (which 
translates to ‘The Mania. A Monograph’), in terms strikingly similar to the modern 
definition of hypomania. The symptoms were primarily elevated mood, pressured 
speech, and increased motor activity consistent with the typical clinical picture of 
mania but to a lesser degree.8 The term cyclothymia was then used by Kahlbaum 
in 1882 to describe alterations between elation without psychosis and melancholia 
which did not progress to dementia.9

During the early twentieth century, personality- based mood fluctuations— 
cyclothymia and hypomania— were lumped together as ‘the milder forms of the 
manic depressive psychosis’10 and among a subset of practitioners, concern as to 
how to diagnose and treat such conditions was evident. However, from the 1930s to 
1970s, the concept of hypomania or ‘milder forms’ of bipolar disorder seems to all 
but have disappeared from the literature. It was not until 1969, when Dunner began 
work at the National Institute of Mental Health, that research on anything resem-
bling a bipolar II category began. His seminal work looked at a category of bipolar 
I participants, a category of unipolar participants and a category he describes as ‘in 
between’— who experienced hypomania but not mania (Dunner, personal commu-
nication). He reported that the bipolar II participants had manic symptoms similar 
to the bipolar I sample but to a less severe degree. He also found that the bipolar II 
group were similar to a bipolar I  group in the likelihood of having relatives with 
bipolar disorder and that the bipolar II group was at higher risk of suicide compared 
with both bipolar I and unipolar groups.11

With the 1980 release of the DSM- III, the concept of hypomania was for the first 
time officially defined as ‘a clinical syndrome that is similar to, but not as severe as, 
that described by the term “mania” or “manic episode” ’. However, bipolar II disor-
der was still considered an ‘atypical bipolar disorder’ and considered only briefly in 
that edition of the manual, without any formal diagnostic guidelines provided. This 
meant that, although bipolar II began to be used as a category in research studies, 
without formal diagnostic criteria it was left to each independent research to decide 
what ‘similar to, but not as severe as’ mania might mean. Consequently, research 
studies varied in their classifications and terminology with some referring to ‘bipolar 
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other’, ‘unclassified’, or ‘UP+’ when referring to what we would now consider bipolar 
II disorder (Dunner, personal communication). Rifkin (a member of the DSM- III 
Work Group) is quoted as saying that ‘a diagnostic scheme must do a lot of lumping, 
and I doubt if it’s worth making a separate category for an episode of hypomania’.12 
Dunner noted that as mania was uncommonly diagnosed in America at the time, 
supporting both a unipolar/ bipolar distinction and bipolar I/ bipolar II distinction 
was an unpopular position (personal communication).

Dunner and Tay13 eventually established that bipolar II (with a hypomanic epi-
sode of three or more days) could be reliably diagnosed by experienced clinicians, a 
finding which was largely responsible for the inclusion of a bipolar II disorder in the 
DSM- IV in 1994. However, the ICD- 10 had meanwhile defined hypomania as being 
four or more days and, as a consequence, a minimum period of four or more days was 
imposed as a DSM- IV criterion for hypomania in order to maintain consistency.14

Dimensional modelling of the bipolar disorders
While there are some theorists who position the bipolar disorders (bipolar I  and 
bipolar II) as lying along a dimension that ranges through to the unipolar disorders, 
dimensional models tend to focus on the extent to which there may be a contin-
uum within the bipolar conditions. The most accepted bipolar disorders are bipo-
lar I and bipolar II and they define the territory for consideration of the extent of 
which these two conditions are best differentiated. Some consideration should also 
be given to bipolar III states (which are generally viewed as states of mania or hypo-
mania induced in response to the initiation of an antidepressant or its rapid increase 
in dose). However, the bipolar dimension has been extended beyond this by many 
theorists.

Akiskal has been a strong proponent of a ‘spectrum’ or dimensional model for the 
bipolar disorders. His bipolar spectrum theory arose from findings that there are 
some patients lacking documented highs but who have a hyperthymic temperament 
(a personality style marked by being consistently happier than the average). These 
hyperthymic unipolar patients are similar to bipolar patients in terms of a family 
history of bipolar disorder and the percentage of male cases.15 In one paper,16 bipo-
lar I is positioned as quintessential manic depression, bipolar II captures those with 
depressive and hypomanic mood swings, bipolar III is hypomania associated with 
antidepressant medication, bipolar IV is depression superimposed on a ‘hyperthymic 
temperament’, and bipolar V is ‘cyclic mixed depressions’.17,18 In another paper, 
Akiskal further developed the spectrum model to include both a bipolar VI category 
defined by cognitive decline and mood instability with an onset in older age18 and 
a bipolar II ½ category defined by cyclothymia with depression.19 Akiskal has fur-
ther argued20 for a set of behavioural signs that identify bipolar II disorders being 
declared in behavioural ways rather than by mood disturbances (a ‘soft spectrum’). 
Such behaviours or traits include polyglotism (the ability to master many languages), 
eminence, creative achievement, professional instability, multiple marriages, a broad 
repertoire of sexual behaviour, impulse control problems, as well as ornamentation 
and flamboyance (principally involving red and other bright colours). Akiskal has 
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proposed the ‘rule of three’ hinting at soft bipolarity. Exemplars include three failed 
marriages, three failed antidepressants, three simultaneous jobs, proficiency in three 
languages, flamboyance expressed in a triad of bright colours, three impulse control 
behaviours, and simultaneous dating of three individuals.

Such a model is quintessentially dimensional in assuming a gradation of severity. 
It is— as for diagnostic manuals— categorical in that grades (one to six) are assigned 
as if diagnostic differentiation can be accorded at each level.

Angst et  al.21 also proposed a categorical broadening of the bipolar disorder 
domain by use of a bipolar specifier. Their bipolar specifier was designed for use 
with a DSM- IV- TR diagnosis of a Major Depressive Episode in those with some 
symptoms of bipolarity. The bipolar specifier broadens bipolar diagnosis to those 
who are excluded from DSM diagnoses by including those with only three symp-
toms of bipolar disorder when irritable, those who only experience highs when 
taking an antidepressant, and those who only experience highs shorter than four 
days. Use of the bipolar specifier compared to DSM- IV- TR criteria increased the 
likelihood of bipolar diagnosis in a depressed sample by almost three times. They 
suggest this indicates that a large number of patients diagnosed with a unipolar 
condition could be more meaningfully be conceptualized as sub- threshold bipolar 
disorder.

A strong proponent of a dimensional model is Phelps whose detailed argument22 
will now be summarized. He argues that patients with mood disorders occupy a 
‘continuum between major depression and bipolar disorder (as extremes) but with-
out any natural dividing points to separate the two’, allowing that varying degrees 
of bipolarity are possible. He is not alone in such an opinion, with the diagnos-
tic guidelines for bipolar disorder issued by the International Society for Bipolar 
Disorders suggesting that bipolar II disorder is best characterized as part of a spec-
trum of bipolar illness.23 Phelps then argued against the categorical model on the 
basis that if two illnesses present similarly but are truly independent conditions 
then there should be ‘zones of rarity’ between them, or points on a continuum 
where no patients can be placed. Thus, between unipolar and bipolar depression 
all patients with the unipolar expression should be on one side of the gap and all 
patients with bipolar disorder on the other side. Phelps refers to two studies which 
compared the number of hypo/ manic symptoms experienced by those with depres-
sion and those with bipolar disorder. If a zone of rarity exists then the depressed 
participants should have few hypo/ manic symptoms while the bipolar participants 
should have many and there should be nobody in between. Such a zone of rarity was 
not found.24,25

Next he reviewed a study by Ghaemi et al.26 which identified a number of bipolar 
‘soft signs’. Such features include repeated episodes of major depression, early age 
of onset of major depression, a first- degree relative with a bipolar disorder, a hyper-
thymic personality, atypical symptoms when depressed, brief episodes of major 
depression, a psychotic episode of depression, post- partum depression, hypo/ mania 
while taking an antidepressant medication, loss of response to an antidepressant 
medication, and seasonal mood shifts. In essence, those authors argued for bipolar 
status being able to be predicted on the basis of such soft signs rather than on the basis 
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of formal hypo/ manic features. The logical problem here is that it risks allocating a 
bipolar diagnosis to an individual who has never had any hypo/ manic symptoms.

Phelps advocated consideration of both soft signs and individual bipolar symp-
toms when considering where a person may lie on the bipolar spectrum and utilizing 
a Bipolar Spectrum Diagnostic Scale to examine all of the necessary components in a 
structured manner. He proposed that using the scale allows the clinician to establish 
whether the patient shows any indication of bipolarity and from there recommends 
a collaborative approach where the patient is encouraged to investigate their own 
symptoms. He indicates that a collaborative approach allows the patient to be the 
expert in their own condition and will so produce a more ecologically valid model of 
their experiences on which to base treatment.

However, the consideration is then, as conceded by Phelps, how much bipolar-
ity is enough to change a unipolar treatment strategy for a bipolar treatment strat-
egy? Phelps does not provide a pristine answer, instead raising issues important for 
consideration. Treatment risk is the primary concern, with risks coming in many 
forms. The risk of treating a patient with underlying bipolarity (who does not meet 
criteria for bipolar disorder) with an antidepressant has not been established. Phelps 
extrapolates from the bipolar literature to assume that, as antidepressant treatments 
have risks in bipolar disorder (in causing switching, mixed states, or a worse ill-
ness course), it may be reasonable to assume a level of risk in sub- threshold bipolar-
ity. Inversely treating those with a truly unipolar condition with a mood stabilizer 
invokes the risk of side effects associated with those medications, which may be 
greater than the side effects associated with antidepressants. The issue here is how 
much the patient requires antimanic efficacy in their medication compared to how 
much they require antidepressant efficacy. Where there is a question of ‘how much’ 
bipolarity a patient has, Phelps raises the possibility of an antidepressant treatment 
which is not an antidepressant and details nine treatments with known antidepres-
sant efficacy which are not antidepressants. These include exercise, psychotherapy, 
light therapy, lithium, omega 3, thyroid hormones, lamotrigine, quetiapine, and 
olanzapine. If the patient is aware of their own condition and an active participant in 
investigating their own symptomatology, then a discussion of the risks and benefits 
of such treatments may be the most robust solution.

Rather than adopt a spectrum approach entirely, Phelps advocates the use of a 
spectrum model alongside the traditional categorical model. For example, for a 
patient with a clear- cut bipolar I  condition the inclusion of a spectrum model in 
psychoeducation may only be confusing. However, when there is some question of 
bipolarity, a spectrum approach may be an informative conceptualization for both 
the patient and clinician.

Categorical modelling of the bipolar disorders
Recent DSM manuals (including DSM- 5) define mania and hypomania (and thus 
bipolar I and bipolar II disorders) categorically but, paradoxically, with very simi-
lar criteria sets. In essence, DSM symptoms are identical for both mania and hypo-
mania— as is the cut- off score for their presence— so that the two conditions are 
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essentially only differentiated across duration, severity, and hospitalization param-
eters. Each is limited in application. Duration is problematic as the DSM imposition 
of four days for hypomania and seven days for mania were generated by expert opin-
ion and consensus rather than empiricism. In one of our studies,27 the imposition of 
those minimum duration criteria would have denied a bipolar I diagnosis in 46% of 
the relevant patients and some 60% of the bipolar II subjects. ‘Severity’ is extremely 
difficult to judge, and especially the simple DSM- 5 barrier of mania and hypoma-
nia being associated with and without ‘marked impairment’ respectively, and when 
those in hypomanic states may actually have improved functioning. Hospitalization 
is theoretically problematic, in that there is no medical condition defined by hos-
pitalization, a criterion which also assumes such an option as being available to all 
those with the condition.

Categorical models have essentially been developed theoretically rather than from 
any primary empirical approach. We now overview two empirical studies that we 
undertook. Firstly, in essence, after examining for differences between bipolar I and 
bipolar II participants27 an ‘isomer’ model for distinguishing between the two groups 
was proposed. The study used an extension of the DSM- IV diagnosis for mania, 
where bipolar I participants were required to experience either (i) distinct impair-
ment, (ii) psychotic features at any time, or (iii) hospitalization during a high but 
were not required to be manic for any particular duration. A bipolar II diagnosis 
was assigned to those who met DSM- IV criteria for hypomania (again ignoring any 
duration criterion) but did not experience any of the three noted specific bipolar 
I features. Of the 157 participants recruited, 49 were assigned to a bipolar I group 
and 52 to a bipolar II group. Psychotic features were relatively common in the bipolar 
I group (being experienced by two- thirds) while one- third had required hospitaliza-
tion. Importantly, 41% of the bipolar I participants had experienced psychotic fea-
tures when depressed compared with 0% of the bipolar II participants. Further, there 
were no significant differences between the bipolar I and II groups in the severity of 
manic or hypomanic symptoms, suggesting the ‘core’ mood and energy constructs to 
bipolar disorder was not likely to differentiate between the conditions.

A follow- up study was conducted in a larger sample to examine the validity of such 
a model.28 Using a clinically diagnosed sample of 632 bipolar participants, those with 
psychotic symptoms when high were assigned to a bipolar I  category while those 
without such symptoms were assigned to a bipolar II category. Comparable with the 
previous research, a large number of the bipolar I participants also experienced psy-
chotic symptoms when depressed (57.4%) while only a small number of bipolar II 
participants experienced psychotic depression (8.1%). The psychosis- weighted diag-
nostic model also provided greater differentiation between bipolar I and II groups 
(compared with DSM diagnosis) on employment status, family history of bipolar dis-
order, and (contrary to expectation) (hypo)manic symptom scores. The differential 
between bipolar I and bipolar II groups when diagnosed according to this model sug-
gests it is truly separating groups at an intrinsic ‘joint’ in their natural presentation.

We therefore argue for a categorical ‘isomer’ or ‘mirror image’ model. The iso-
mer model posits a core mood and energy component for both mania/ hypomania 
and depression, which is dimensionally but not categorically more severe in bipolar 
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I than in bipolar II. The model then includes a psychotic ‘mantle’ where, during ele-
vated mood and energy phases the bipolar I patients have experienced categorical 
psychotic features at some stage of their life during manic episodes (and often during 
depressive episodes) while the bipolar II patients have never experienced psychotic 
features when ‘high’ or when depressed. Thus, the model contains both dimensional 
and categorical components. The core mood and energy construct is dimensional 
(and not incisive in differentiating bipolar I  and II states) while the presence or 
absence of psychotic features when high is categorical and provides the point of dif-
ferentiation between bipolar I and II states (see Figure 2.1).

Less categorical but of some clinical importance is that our findings also indicated 
that bipolar I depression is likely to be psychotic depression or melancholic depres-
sion in its nature, while bipolar II depression is virtually never psychotic in nature 
but likely to be melancholic in its type.

More recently, in a second study, we29 conducted a mixture analysis on 1,081 clini-
cally diagnosed bipolar I and II outpatients using scores on hypomanic severity to 
determine whether there was evidence of bimodality. Our results suggested the pres-
ence of a two sub- population solution (thus, indicating bimodality), arguing for a 
categorical distinction of the bipolar disorders and with the presence/ absence of psy-
chotic features when ‘high’ as the most substantive feature in determining subtype 
differentiation.

In conclusion, while there are many different ways to conceptualize the bipolar dis-
orders, the choice of a categorical or a dimensional model is based on multiple factors. 
First and foremost, the model has to respect the underlying nature of the disorders 
and therefore be a valid reflection of natural conditions. While both dimensional 
and categorical models have some support from empirical studies, neither is irrefu-
table and as such it is, as yet, up to the individual clinician to determine which model 
reflects the clinical population. Secondly, from a utility perspective, it is important 
to consider which model allows for useful treatment decisions to benefit the patient. 
While a categorical model allows for simplified treatment decisions and psychoedu-
cation, a spectrum model allows for more variability in presentation which may be 
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Figure 2.1 The core and mantle model
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of benefit to some patients. It is the opinion of the authors that considering both the 
underlying nature of the bipolar disorders and the utility of the models in clinical 
practice, a categorical model would be most appropriate. In particular, hypomanic 
and manic features show specificity to bipolar I and II disorders respectively, while 
those conditions appear to show differential response to differing mood- stabilizer 
medications, with lithium appearing more appropriate for bipolar I and lamotrigine 
for bipolar II disorder.30 Additionally, the respective presence or absence of psychotic 
features distinguishes bipolar I disorder from bipolar II disorder. Thus, a categorical 
model appears the more appropriate model for conceptualizing differences between 
the bipolar I and II states.
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Chapter 3

The treatment of bipolar 
disorder in its early stages: 
current techniques, challenges, 
and future outlook

ajeet B. Singh, harris a. eyre, edward Callaly 
and Michael Berk

Introduction
In recent years in psychiatry, a renewed focus on prevention and early interven-
tion across various illness domains has arisen.1 This is in part related to the simple 
logic that if a condition can be prevented or illness trajectory optimized, improved 
prognosis and reduced burden of disease (for the individual and society) may follow. 
More recently, the increasingly unsustainable costs of healthcare have led to preven-
tion and early intervention becoming even higher health policy and research priori-
ties.1 For these important reasons, prevention and early intervention are of central 
importance in the optimal management of bipolar disorders.1

Bipolar disorder tends to begin with symptoms of depression rather than mania, 
which is what is required for diagnosis, and the prodrome of the disorder is even 
more non- specific, with symptoms of anxiety, sleep disturbance, attention and 
behavioural symptoms common, as is substance abuse. There is also a lack of robust 
(sensitive and specific) clinical and biomarker predictors of onset of bipolar disor-
ders.1 This has made the task of prevention and early intervention more challenging. 
Nonetheless, given the clear importance of this pursuit, renewed efforts at biomarker 
discovery have included emphasis on prevention. ‘P4 medicine’, characterized by 
predictive, preventative, personalized, and participatory approaches,2 has become 
the framework for novel technologies such as genomics and digital healthcare. It 
is important for clinicians at the frontline of care to remember that new medical 
technologies need to be housed within the public health wisdom of this P4 model of 
healthcare.

Early intervention (also known as secondary prevention) has been pioneered in 
psychiatry over the past two decades, with novel early intervention for psychosis 
programs gaining global traction since emerging in the mid- 1990s in Australia. 
While the literature and clinical services for early intervention in bipolar disorders  
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are considerably less developed than those for schizophrenia and psychosis, early 
intervention in bipolar disorders has also been an emergent focus of research over 
the past decade in particular.1 This chapter seeks to provide readers with an overview 
of the current state of the art in early intervention in bipolar, challenges in the field, 
and promising areas of research which may translate to enhanced clinical care in 
years to come. Indeed, for early intervention in bipolar disorders there may be even 
greater opportunity to retard neuroprogression, the progressive damage occurring 
to the brain with subsequent episodes of illness, than in schizophreniform psychosis, 
given there seems be less structural brain changes at incident episodes than for schiz-
ophreniform psychotic illnesses.3 The emergence of nutraceutical and lifestyle- based 
therapeutics acting on inflammatory and neuroprotective pathways offers an inter-
esting opportunity for low- hazard therapeutic trials in the non- specific prodrome of 
illness.1 Should the body of evidence for such reach a tipping point, it is plausible that 
one day there will be active neuroprotective interventions suitable for those in pro-
drome.1 As initial studies in this frontier move to larger comparative cohort studies, 
the utility of this latter approach may eventually be established, but at this stage this 
area remains an important research front.

Illness staging and minimizing the impact 
of neuroprogression

Staging bipolar disorder
In several sub- disciplines of medicine, the concept of stage of illness is employed 
to better tailor care and optimize outcomes. Oncology with its ‘Tumour Node 
Metastasis’ system, and cardiology with its American Heart Association ‘Classes of 
Heart Failure’ system are prime examples. For most psychiatric conditions— bipolar 
disorders included— there is a lack of clarity of the underling pathophysiology. This 
clearly makes application of the staging approach used elsewhere in medicine more 
difficult. Nonetheless, there do appear to be multiple threads of both clinical and 
biological empirical data suggesting that a staging model may have real- world utility 
in bipolar disorders.1,4

Historically, in psychiatry many conditions have presented late— after many years 
of symptoms and untreated illness. With reduced levels of stigma and better com-
munity awareness of mental illness, along with generally greater access to psychiatric 
services, there is much opportunity in the modern era to both engage patients early 
in their course of bipolar disorder and study differential outcomes based on earlier 
interventions.1 These important social factors have enabled greater study of, and care 
for, those in the early phases of their illness during the past two decades.1

Staging models have been proposed (see for reviews1,4 and see Table 3.1 for an over-
view of a recent proposal). The earliest stage is stage 0— this stage reflecting indi-
viduals who have risk factors, but as yet have not manifested any clinical features of 
illness. Risk factors include genetic diathesis, perinatal complications, adverse life-
style risks, childhood maltreatment, psychological stressors, and substance abuse. 
The non- specific nature of these risk factors makes specific indicated preventative 
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interventions problematic due to a large false positive rate— only a fraction of those 
with risk factors converting to illness over time. But notwithstanding this, among 
those with generic and non- disorder specific at- risk profiles, there is value in rein-
forcing general health steps including healthy lifestyles, self- help strategies, psycho-
logical counselling, safer use of substances, and mental health literacy. This is salient 
as risk factors for mental health disorders overlap with those for other common non- 
communicable disorders.

In particular, greater awareness of the symptoms of bipolar disorders and when 
to seek help for them is an important element of mental health literacy— something 
increasingly accessible in the digital age (see, for example, http:// www.bipolarcar-
egivers.org). Stage 1 describes the prodromal stage— a stage where there remains 
a paucity of evidence to predict the course of illness. For this reason only gen-
eral measures as outlined earlier are appropriate, with a particular emphasis on 
awareness of illness symptoms, when to seek help, and where possible serial review 
by a clinician to monitor at- risk mental state. Developing a therapeutic alliance, 
engagement, and trust with a clinician early on can be key determinates of sub-
sequent success in care should illness manifest. There is insufficient evidence to 
argue for specific treatments of the prodrome at present, but fostering a culture of 

Table 3.1 a potential clinical staging model for bipolar disorder

Clinical stage Definition Potential interventions

0 increased risk of severe mood 
disorder (eg, family history, 
abuse, substance use) no 
specific current symptoms

Mental health literacy Self- help

1a Mild or non- specific symptoms 
of mood disorder

formal mental health literacy family 
psychoeducation Substance abuse 
reduction Cognitive behavioural 
therapy, supportive counselling

1b prodromal features: ultra- high 
risk

1a plus therapy for episode: phase 
specific or mood stabilizer

2 first episode threshold mood 
disorder

1b and case management, vocational 
rehabilitation, specific psychotherapy

3a recurrence of sub- threshold 
mood symptoms

2 and emphasis on maintenance 
medication and psychosocial 
strategies for full remission

3b first threshold relapse 2a and relapse prevention strategies

3c Multiple relapses 3b and combination mood stabilizers

4 persistent unremitting illness 3c and clozapine and other tertiary 
therapies, social participation despite 
disability

data from Bipolar disorder, 9.7, 2007, Berk M et al, ‘Setting the stage: from prodrome to treatment 
resistance in bipolar disorder’,  pp. 671–8; data from Journal of Affective Disorders, 100.1, 2007, Berk 
M et al, ‘The potential utility of a staging model as a course specifier: a bipolar disorder perspective’, 
pp. 279-81.

http://www.bipolarcaregivers.org
http://www.bipolarcaregivers.org
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psychoeducation and awareness of how to access services should symptoms emerge 
is a sensible approach.

Stage 2 is defined as the first episode of illness and since mania is mandatory for 
a Diagnostic and Statistical Manual of Mental Disorders (5th edition) (DSM- 5) and 
International Classification of Diseases (10th revision) (ICD- 10) diagnosis of bipolar 
I— stage 2 in bipolar I  is the first episode of mania, and in bipolar II disorder the 
first hypomania. It is at this stage that opportunities for early intervention in bipolar 
arise. This creates some problems with optimal early interventions, as for many cases 
the first pole to manifest of the illness is the depressive one, but given the need for 
elevated states to confirm the diagnosis there is no alternative— early intervention 
approaches to depression notwithstanding. For some cases, their index mood epi-
sodes will be an elevated state without any previous depressive episodes; this group 
potentially having opportunity for earliest possible intervention in their illness, and 
potentially best prognosis.

Stage 3 of bipolar is recurrence of mood episodes, and is the stage where most 
research into bipolar disorder has traditionally been conducted. By stage 4, there 
is by definition a persistent unremitting nature of the illness. It is hoped that early 
intervention in stage 2 will improve long- term prognosis, but empirical evidence to 
establish this has not yet been confirmed. Nonetheless, as with early intervention in 
psychosis (as in cancer and cardiovascular disease), there is a strong argument that 
engaging people early in their illness course will be linked to better treatment out-
comes, help foster adherence with care, and hopefully translate to better long- term 
outcomes. This is the basic premise behind early intervention in bipolar disorder. 
Long- term differential outcomes studies stratified by early intervention versus no 
early intervention are lacking, leading to a need for some caution in the area. This 
is particularly important at a policy level where if heath resources are diverted from 
later- stage sufferers to early stage sufferers of bipolar, there is need to be mindful of 
the empirical limitations of the evidence. Beyond the psychosocial and putative com-
pliance benefits for early engagement, the early intervention model is also predicated 
on the importance of neuroprotection as a key goal of treatment.5 Neuroprotection 
mitigating against volume change in key brain regions, pathways that promote neu-
ronal growth, proliferation, or survival, and protect against neuronal or glial insults 
forms a putative biological theoretical underpinning for early stage treatment to 
improved prognosis.5 Both neuroimaging and neuropsychological studies suggest 
the neuroprogression model of bipolar has validity, and in turn helps validate the 
notion of prioritizing early intervention in the illness.1,5

Neuroimaging in the neuroprogression 
of bipolar disorder
Neuroimaging and cognitive evidence suggest that there may be a neuropro-
gressive aspect to bipolar disorder.1 Various brain regions have been implicated, 
including the anterior cingulate cortex, amygdala, hippocampus, basal- ganglia, dor-
solateral-  prefrontal cortex, and orbitofrontal cortex.6,7 Importantly, the volumetric 
abnormalities appear to be dependent on stage of illness— consistent with the neuro-
progression hypothesis.5 But only a handful of studies have examined patients early  

 



THE TREATMENT OF BIPOLAR DISORDER32

      

in their course of illness. Adler and colleagues8 identified increased grey matter vol-
umes in a caudal region of the anterior cingulate cortex (ACC). It also appears the 
pituitary is increased in size in young adults with bipolar disorder,9 as well as previ-
ously published data regarding volumetric increases in the amygdala and pituitary 
occurring prior to, and shortly after, a first episode of affective psychosis.3 Collectively, 
these findings— mindful that there are negative studies— suggest hypertrophy of brain 
regions involved with elevated stress response around the time of illness onset, ulti-
mately leading to volumetric loss in later stages. Early intervention might be beneficial 
to inhibit the deleterious downstream biochemical changes associated with bipolar 
disorder, especially oxidative stress and inflammation, while also exerting neuropro-
tective effects.5 These effects may help to mitigate broader neuroprogressive structural 
changes. For example, the postulated neuroprotective role of lithium is supported in 
the literature10 and neuroimaging studies suggest adolescents with bipolar disorder 
on mood stabilizers— like lithium— may be protected from volumetric brain loss.11 
Additionally, atypical antipsychotics used clinically as mood stabilizers may have 
neurotrophic or neuroprotective effects,12 although this literature is inconsistent, and 
there have been suggestions in preclinical studies that the converse may be true.

Neuropsychology in the neuroprogression 
of bipolar disorder
Data from neuropsychological studies also helps support the neuroprogressive 
hypothesis of bipolar disorder, and further underpins the rationale for early inter-
vention. Early studies of cognitive impairments in children at risk of bipolar (due 
to one or both parents being diagnosed) shows a trend to slowed reaction times 
on visual tasks,13 and significant differences between visual and performance IQ.14 
El- Badri and colleagues15 demonstrated that a greater number of affective episodes 
were associated with poorer executive functioning and visual task performance in 
euthymic young adults with varying numbers of previous mood episodes. This find-
ing was supported by a review16 of 11 studies conducted on the impact of increasing 
numbers of episodes on neurocognition, concluding there were increasing deficits 
over increasing numbers of episodes in some papers, while other papers included 
in the review found no relationship. If the number of previous affective episodes is 
associated with cognitive impairment, it follows that prophylaxis against affective 
episodes could slow neuroprogression and improve the prognosis of bipolar disorder 
in the long term.1 The literature here is lacking; however, one study found that delay 
to first treatment was associated with more frequent and more severe episodes of 
depression and more time spent in rapid cycling states.17

Clinical factors in the neuroprogression 
of bipolar disorder
There is also some evidence that age and illness progression may influence response 
to treatment. A meta- analysis of 12 double- blinded randomized controlled trials 
investigating olanzapine (an atypical antipsychotic) use in bipolar disorder found 
that fewer previous manic episodes was associated with significantly higher response 
rates to treatment for both mania and depression, and also a lower chance to relapse 
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into manic or depressive episodes.18 Another study examined 4,714 Danish bipolar 
disorder sufferers who were prescribed lithium and found that early prophylactic use 
of lithium was also associated with significantly improved response to treatment.19 
Furthermore, lithium has been found to be effective in adolescents where it is pro-
posed to be more effective in preventing affective episodes than in adults.20 It has also 
been suggested that young adults with bipolar disorder may benefit more from group 
psychoeducation than older adults.21 However, another study following 764 bipolar 
disorder patients found that bipolar disorder morbidity during lithium treatment 
was unrelated to numbers of previous episodes.22

Collectively, both neuroimaging and neuropsychological studies suggest that bipo-
lar disorders may have a staged nature, which could be ameliorated by early inter-
vention, but results have been mixed. It may be the case that certain subgroups of 
patients are more prone to neuroprogression. Delineating a neuroprotective genetic 
profile and inflammatory load stratification of diathesis to such neuroprogression 
may be a useful future strategy.23 It is also possible that some people are predisposed 
to go on to ‘malignant’ or ‘benign’ courses from the outset, and that the scope for 
intervention may be smaller than conceptualized. In the interim, the progressive 
nature of bipolar (in at least some sufferers) helps support the case for early interven-
tion being a priority, with potential to improve the long- term prognosis of the condi-
tion. Indeed, on average there is a large delay between the onset of bipolar disorder 
symptoms and correct diagnosis and treatment which represents a large opportunity 
for improved care.

Influence of neuroprotective pharmacological 
therapies in bipolar disorder
Mood- stabilizing agents appear to have neuroprotective effects. Their potential to 
be disease modifying, to alter the course of illness, is a function of their ability to 
prevent or impede the cascade of cellular loss underpinning the structural, cognitive 
and clinical changes in bipolar disorder.5 The putative mechanisms of action of the 
mood stabilizers, principally lithium and valproate, but increasingly atypical antip-
sychotics, include actions that reduce apoptosis and oxidative stress.5 Treatment 
with either lithium or valproate increases levels of bcl- 2 (an anti- apoptotic protein) in 
animal studies.24,25 and atypical antipsychotics also appear to increase bcl- 2 levels.26  
Glycogen synthase kinase- 3 (GSK- 3), is another protein involved in regulating 
apoptosis and cellular resilience, and has cytoprotective effects.27 It appears to be 
inhibited by lithium, and this mechanism may be a key element of lithium’s mecha-
nism of action.28 Lithium also appears to help protect cells from excitotoxic apop-
tosis, a process that contributes to hippocampal atrophy, and has been shown to 
increase N- acetyl aspartate— a marker of neuronal viability29 and to increase grey 
matter in bipolar patients.30 Markers of oxidative stress appear to be elevated in 
bipolar disorder, and both lithium and valproate appear to reduce oxidative stress 
in preclinical models.31 Neurotrophic factors such as BDNF (brain- derived neu-
rotrophic factor) have also been implicated in the underlying pathophysiology of 
bipolar disorder, and again both lithium and valproate, as well as some atypical 
antipsychotics such as quetiapine, appear to increase BDNF in animal models.32 
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Taken collectively, the neuroimaging and neuropsychological evidence for neuro-
progression in bipolar, along with putative neuroprotective mechanisms of mood 
stabilizers used in bipolar, help to support the case for prioritizing early interven-
tion; the simple aim being to minimize neuroprogression and optimize prognosis 
for sufferers.

Developmental stage and psychosocial 
impact minimization
Beyond the case for early intervention to potentially attenuate the neuroprogressive 
aspects of bipolar and enhance long- term prognosis, there is a pressing argument 
for the value of early intervention to limit the psychosocial developmental impacts 
of the condition. Bipolar disorders typically have onset during late adolescence and 
early adulthood. These are key phases of maturation into adulthood, with establish-
ment of both work and personal life foundations for later adulthood.1 Developmental 
impacts during these stages of life stand to disproportionally produce psychosocial 
adjustment handicaps compared with illness that has onset in later life when many 
developmental milestones have been attained. Furthermore, the total life burden of 
disease from a health economic perspective stands to be greater for conditions with 
onset in early adulthood. For these reasons there is a strong case to optimize early 
treatments in hopes of minimizing impediment or derailment of normal develop-
ment in early adulthood.33,34 Tohen and colleagues34 noted that when functional 
recovery from bipolar is not achieved early in the course of illness, it is rarely attained 
later. The early stages of the disorder provide an opportunity to support normal ado-
lescent development and prevent the development of secondary morbidities, such 
as financial difficulties, employment difficulties, and poor self- esteem, which may 
accumulate with multiple affective episodes over time. Conus and McGorry35 also 
highlighted the protective impact of interventions assisting young bipolar adults to 
develop and secure their social networks. Such considerations make a compelling 
case for early intervention in bipolar disorder.

Engagement and adherence
Early intervention in bipolar is an opportunity to optimize both engagement with 
care and adherence to treatments. Engagement and adherence with treatment are 
key factors for long- term prognosis, and mould expectations of treatment and long- 
term attitudes to treatment. Despite the importance of engagement and adherence, 
there is relatively little empirical data to guide practice. This may in part reflect dif-
ficulties in recruiting at times poorly adherent/ motivated subjects into longitudinal 
studies. Nonetheless, there is merit in considering aspects of engagement and adher-
ence in early stage bipolar.

Several factors have been associated with medication and treatment adherence.36 
Psychological factors include: an external locus of control, cognitive dysfunction, 
fear of side effects, and negative attitudes towards treatment— which can be exac-
erbated by depressive- phase cognitions. Lack of social support, stigma and family 
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dysfunction appear to also impact engagement and compliance with care. Insight— 
characteristically poor during manic states— can be a particularly important factor 
influencing adherence and engagement. A diagnosis of bipolar disorder can enhance 
insight only if young people identify as mentally ill, which fosters positive attitudes 
towards pharmacotherapy, while a diagnosis discordant with self- assessment might 
drive disengagement. This highlghts the importance of cautious information shar-
ing and psychoeducation, tracking the person’s level of acceptance.37 However, this 
has the potential to be outweighed by stigma stress, which is negatively associated 
with help- seeking behaviour and service use as well as attitudes towards pharma-
cotherapy and psychotherapy.37 Early stage illness is an opportunity for patients 
to develop secure working relationships with their treating clinician or clinicians. 
Goodwill and trust in the working relationship between clinician and patient can 
underpin engagement and adherence— even at times where motivation and insight 
to do so is impaired or limited. Psychoeducation of the illness and treatment options 
fosters engagement with care, reducing risk of relapse.38 Group support and psychoe-
ducation interventions may have specific advantages.38 More recently, studies suggest 
that online self- management tools and psychoeducation may assist.39 Such digital 
approaches offer an extra layer of accessible care for patients to augment the clini-
cian and group- based measures, potentially enabling even greater engagement and 
adherence. Clearly, one of the key foci of early intervention in bipolar disorder is 
fostering engagement with care— doctor– patient and clinician– patient relationships 
along with peer support and family support all key elements to optimally establish 
early in the course of illness.

Therapeutic trials and diagnostic stability
One of the great clinical dilemmas in bipolar disorders is diagnosis. Often it requires 
the passage of years after an index depressive episode before clear elevated episodes 
confirm the diagnosis of a bipolar disorder.33 This reality limits optimal early inter-
vention for patients where their index affective episode is depressive rather than 
manic or hypomanic. Nonetheless, even among the many cases where depressive 
episodes precede an index manic/ hypomanic episode, there may be features of fam-
ily history and aspects of the depressive symptomatology which might increase one’s 
index of suspicion for bipolarity— enabling closer monitoring.

Firstly, symptoms of bipolar disorders— more usually depressive phases of the ill-
ness— characteristically emerge during adolescence. In fact, the mean age of onset 
for such symptoms is approximately 17 years of age.40 There are substantial delays to 
diagnosis given the need for longitudinal clinical manifestations of elevated states 
and the highly non- specific nature of dysphoric symptoms in adolescence. The mean 
delay to diagnosis was over 12 years in one study, with the delay greatest in those 
with the earliest onset.41 This poses significant challenges to early identification and 
intervention measures. As the illness progresses, it is normative for it to be expressed 
by evolving syndromal patterns— the Dutch Bipolar Offspring study showed that off-
spring of people with bipolar disorder met criteria for many other diagnoses prior to 
the onset of mania.42
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Among the earlier age of onset, subgroup depressive episodes predominate, with 
mania more commonly seen in the later onset patient group.43 Thus, many cases of 
bipolar will invariably have delays to treatment, being initially viewed as unipolar 
depressive states. This situation can also place such patients at risk of monotherapy 
with antidepressants, possibly exacerbating mood instability. For this reason, any 
young adult being trialled on antidepressants merits careful mental state monitor-
ing for affective switching and mixed states— potentially manifesting as agitation 
with risk ideations. In addition, some authors have argued that the ‘signature’ phe-
nomenology of bipolar depression differs subtly from unipolar depression, express-
ing features such as more psychomotor retardation atypical patterns, and psychotic 
symptoms.44 This may aid early diagnosis/ index of suspicion for bipolar diathesis.

While the most common initial misdiagnosis (in clinical course retrospect) is uni-
polar depression, other diagnoses such as borderline personality and co- morbid con-
ditions such as anxiety and substance misuse are also common— delaying definitive 
bipolar diagnosis and appropriate intervention. Both borderline personality disorder 
and anxiety disorders can have a similar age of onset and have symptoms that over-
lap with mixed mood states characteristic of adolescent bipolar disorder.45 In some 
cases a combination of bipolar disorder and borderline personality will exist, such 
cases meriting tailored expert care— usually in the context of a multidisciplinary 
team. It is equally true (from clinical experience) that many people with prominent 
mood instability over time can appear to have predominant personality rather than 
mood disorders— diagnostic openness and longitudinal follow- up are key to avoid 
misdiagnosis and associated suboptimal care.

As mentioned earlier— and to emphasize again— beyond the delay in optimal 
treatment through not considering a differential diagnosis of bipolar in a young adult 
presenting with depressive symptoms, there are risks associated with inappropri-
ate therapy, particularly manic switching and cycle acceleration with antidepressant 
monotherapy. Misdiagnosis of bipolar disorder as depression and subsequent inap-
propriate therapy might result in more psychiatric hospitalizations and psychiatric 
emergency room visits compared with correctly diagnosed bipolar disorder patients, 
and thus produce higher per- patient treatment costs.46 For clinicians, the key is to 
keep the differential diagnosis in mind, properly educate patients and their fami-
lies regarding mood switching, and offer frequent mental state review appointments 
during the initial weeks on an antidepressant medication.

Further complicating accurate initial diagnosis is the observation that mania in 
young people is more likely to have dysphoric/ mixed features leading to diagnosis 
of bipolar potentially being missed.47 Clinicians need to be cautious of such ‘agi-
tated depression’ (depression with mixed features) in young adults— especially if 
they seem to be exacerbated by antidepressant monotherapy. These concerns are 
reflected in the 2013 update of DSM- 5, which focused on mixed features and may 
allow more diagnoses to be made in younger patients while maintaining diagnos-
tic flexibility over time.48 Differentiating features of bipolar depression which may 
assist with earlier diagnosis of bipolar diathesis include hypersomnia, other ‘atypi-
cal’ depressive symptoms such as ‘leaden paralysis’ and hyperphagia, psychotic 
features including pathological guilt, psychomotor slowing, ‘flatness’ of mood, an 



The TreaTMenT of Bipolar diSorder in iTS earlY STaGeS 37

      

abrupt onset or offset of episodes, postpartum onset, a prodrome of cyclothymia or 
hyperthymia (trait mildly elevated mood), a seasonal pattern of symptoms, lability 
of mood, irritability, sub- threshold manic symptoms and a family history of bipolar 
disorder.41

There are great clinical challenges in early diagnosis of bipolar disorder, and this 
in turns impacts the ability for clinicians to intervene early and appropriately. For 
cases where elevated states present early there is greater opportunity to apply appro-
priate therapies. For any unipolar depressive presentation early in adulthood, there 
needs to be an index of suspicion for latent bipolarity, and careful monitoring of the 
impacts of antidepressants if they are used. There have been attempts to identify 
criteria of the bipolar disorder prodrome but the data is scarce. The early symptoms 
of bipolar disorder are non- specific while illness trajectories are difficult to predict 
and currently a firm diagnosis cannot be made before the onset of manic features. 
Given the dearth of literature, it remains possible that further research could eluci-
date characteristics of the bipolar disorder prodrome and aid early diagnosis— this 
remains to be seen, but promising technological innovations are touched on later in 
the chapter.

Role of co- morbidities in bipolar disorder
Patients with bipolar disorder are at high risk for a range of co- morbidities that might 
obscure diagnosis, including childhood anxiety, conduct and attention deficit disor-
ders, as well as migraine, enuresis and substance abuse. These co- morbidities are not 
only more likely in people with bipolar disorder but also more prevalent before its 
formal onset. Substance abuse is commonly associated with bipolar disorders, which 
can be diagnostically problematic and potentially alter the course of illness.

Alcohol is the most commonly used substance with the lifetime prevalence of 
abuse or dependence as high as 46.2% for bipolar I and 39.2% for bipolar II patients, 
compared with 13.8% for the general population.49 Drug use can mimic the signs of 
psychosis while stimulant use can present similarly to mania, and stimulant with-
drawal to depression, and these can be mistaken for signs of bipolar disorder. Bipolar 
patients with co- morbid drug abuse are less likely to be adherent to medication, with 
robust data in the case of marijuana misuse.50 For bipolar disorder patients, sub-
stance abuse has been postulated to increase hospitalization rates through treatment 
non- adherence or potentially destabilize mood in the case of stimulants, but the lit-
erature is lacking in these areas. Co- morbidity with alcohol or other substance use 
disorders is also associated with higher rates of suicide attempts in bipolar disorder 
patients and co- morbidity could indicate poor coping skills or lack of social support. 
Together, these factors make the treatment of substance abuse an important goal for 
clinicians to improve bipolar disorder outcomes.

Anxiety disorders are also frequently comorbid with bipolar disorder and typi-
cally presents during childhood or adolescence. Clinically, co- morbid anxiety pre-
dicts poorer functioning and quality of life, less time euthymic, increased risk of 
suicide, and poorer response to treatment.51 Co- morbid anxiety warrants more 
intensive treatment and those with lifetime anxiety may benefit from more intensive 
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psychotherapy. Given that anxiety can present before bipolar mania, children and 
adolescents treated with antidepressants could be at risk of mood destabilization.

Clinical trials in bipolar disorder often exclude patients with co- morbid condi-
tions. This limits the applicability of such trial data to real- world clinical popula-
tions where co- morbidity is the norm. Clinicians need to be mindful of this fact, and 
apply the evidence- based guidelines that exist with a focus on mitigating the impacts 
of co- morbidities as a priority in care. Clinical experience dictates that patients 
with marked co- morbidities from the outset of care may have a poorer prognosis 
and less diagnostic clarity— much impeding optimal outcomes. Rather than such 
co- morbidities being seen as side issues, aggressively tackling substance abuse and 
refractory anxiety symptoms can be an essential step to optimize engagement and 
outcomes.

Future directions
The ‘4P concept’ (prediction, prevention, precision, participation) in modern health-
care holds much promise as a useful framework in the development of early inter-
ventions for bipolar disorders. There are a range of promising research techniques 
supporting these 4Ps. The first is the full leverage of smartphone- based technolo-
gies to track, monitor, and motivate patients and those at risk. One company, 
Monsenso, already has a study underway to investigate via a randomized controlled 
single- blind parallel- group trial for use of such technology in bipolar disorder 
(NCT02221336). It is investigating the role of a smartphone- based monitoring sys-
tem, which includes an integrated feedback loop on both subjective and automati-
cally generated behavioural data on measures of illness activity (phone usage, social 
activity, physical activity, and mobility). Outcome measures include depressive and 
manic symptoms, the rate of depressive and manic episodes, the total number of 
days hospitalized, psychosocial function, perceived stress, quality of life, self- rated 
depressive symptoms, self- rated manic symptoms, recovery, self- rated sense of 
empowerment, and medication adherence versus the standard treatment as usual in 
adult patients with bipolar disorder. Another company, Ginger.IO, also has a study 
underway using similar technology (NCT02491307). Such proprietary innovations 
are welcome, but will require independent replication of findings for wide clinical 
uptake should initial study results be promising. Nonetheless, investment by indus-
try should be welcome— evidence- backed technologies to improve patient outcomes 
a common goal.

Multimodal longitudinal assessments may be useful in predicting transition from 
high- risk states to psychosis. A study by Clark et al.52 explored the risk of individual 
progression from clinical high risk for psychosis to First Episode Psychosis with 
multimodal diagnostics from clinical interview, structural magnetic resonance 
imaging, neuropsychological testing, and electroencephalography. Data from pub-
lished studies were explored, and predictive models were used based on the odds- 
ratio form of Bayes’ rule. In brief, several modalities of investigation were seen to 
be necessary to arrive at clinically meaningful risk predictions for conversion to 
illness. This was particularly true for a group of patients whose initial test results (eg 
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clinical and cognitive) were equivocal. For such individuals, at least four tests were 
required to determine the actual risk profile. Again, these promising early data will 
require replication and adequate effect size for clinical utility and broad translation 
to routine care.

Finally, another key area of technology is precision medicine— genetically guided 
healthcare. This area has recently generated a global groundswell of interest in poten-
tially helping predict illness risk and optimal preventative and therapeutic options. 
This entire field— given its great potential— is the subject of a dedicated chapter later 
in this book.

Conclusion
The burden of bipolar disorders is a pressing public health issue. Prevention, early 
intervention, optimal application of existing treatments, and development of novel 
therapies are all keys to progress the field of care. To date, there have been numer-
ous promising lines of enquiry aiming to intervene earlier in bipolar disorder’s 
development, potentially enhancing preventative efforts even before illness formally 
clinically presents. Such examples include developing staging tools using various 
biomarkers (genetic, neuroimaging, serum), neuropsychological markers, lifestyle 
measures, neuroprotective agents, as well as digital health tools to improve biologi-
cal and psychosocial course and management of illness. Further work is required to 
enhance the evidence base, but signs are promising that a convergence of technolo-
gies and methods will serve to improve patient outcomes in years to come.
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Chapter 4

Evidence- based treatment 
of mania

Bernardo ng and Mauricio Tohen

Introduction
The pharmaceutical agents with antimanic properties have a variety of pharmaco-
logic properties. In the last two decades the most important progress has been the 
introduction of atypical antipsychotics as monotherapy and/ or combination therapy 
with lithium or valproate.

This chapter will review the evidence of Food and Drug Administration (FDA)- 
approved agents, and key aspects of the most recent treatment guidelines of different 
organizations such as the British Association for Psychopharmacology (BAP), the 
International Society for Bipolar Disorders (ISBD), the Canadian Network for Mood 
and Anxiety Treatments (CANMAT), and the National Institute for Health and Care 
Excellence (NICE)(see Table 4.1).1,2,3

Antimanic agents
This chapter includes the review of lithium, antiepileptic drugs, antipsychotics  
(ie typical and atypical), and a segment of their use during pregnancy and lactation.

Lithium
The first report of its use in mania was in 1949. Lithium was widely used in the United 
States (US) towards the second half of the 1960s for acute mania and maintenance. 
In the last decade it has also been studied for its neuroprotective effects with the 
proposal that it may promote the growth of the hypocampal cortex in patients with 
chronic bipolar disorder.4,5

There is evidence of efficacy of lithium for the acute management of mania since 
1973. The response rate is superior to placebo and varies from 60 to 80%. It is consid-
ered less efficacious than valproate in rapid cyclers and in patients with dysphoria. 
The full therapeutic action of lithium can take 1– 4 weeks, which may become critical 
in cases of manic patients with limited compliance and/ or judgement, where there is 
a risk of harm to self or others. This is the reason for the frequent combination with 
benzodiazepines and/ or antipsychotics.6

The pharmacokinetic considerations include a full absorption through the gas-
trointestinal (GI) tract, a lack of protein binding in the bloodstream, and a renal 
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excretion without having been metabolized. Peak plasma levels are reached within 
2– 4 hours, and it has a half- life of 18 hours. It is filtered by the proximal tubules, 
which creates a potentially serious interaction with the excretion and reabsorption 
of sodium. The therapeutic dose of lithium is variable and ranges from 300 to 1,800 
mg/ day. Because of its narrow therapeutic index, periodic serum levels have to be 
monitored in order to establish the right dose for the individual patient. Reported 
therapeutic serum levels range from 0.5 to 1.5 mEq/ L; in the acute phase a range 
between 0.8 and 1.1 mEq/ L is preferred.7,8,9

Short- term side effects include tremor, nausea, vomiting, abdominal pain, diarrhoea, 
increased white blood cells, polyuria, polydipsia, dermatitis, extrapyramidal reactions, 
fatigue, muscle weakness, and electrocardiograph (ECG) changes (ie T wave inversion, 
U waves). Long- term side effects include weight gain, hypothyroidism (5– 30%), diabe-
tes insipidus, decreased glomerular filtration rate, and hyperparathyroidism.8,9

Across most treatment guidelines, the main limitation in the use of lithium is its 
narrow therapeutic index; however, it continues to be one of the most efficacious 
treatments and with more published evidence.1,3,9

Antiepileptic drugs (AEDs)
The AEDs approved by the FDA for mania include carbamazepine and valproate. 
Gabapentin and topiramate, which are also used to treat acute mania, have none to 
very limited evidence and are not approved by the FDA.

Table 4.1 fda- approved drugs for mania and 
recommended daily dosages

Agent mg/ day

lithium 300– 1,800

divalproex er 750– 1,500

Carbamazepina Xr 200– 1,600

risperidone 1– 6

olanzapine 10– 15

olanzapina (iM) 10– 15

Quetiapine 50– 800

Quetiapine Xr 300– 800

Quetiapine (adjunct) 50– 800

aripiprazol 15

aripiprazol (adjunct) 10– 15

aripiprazol (iM) 9.75– 29.25

Ziprasidone 80– 160

asenapine 10– 20

data from food and drug administration, u.S. 
department of health and human Services.
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Carbamazepine
Originally indicated for epilepsy, carbamazepine has published evidence of its effi-
cacy since 1978. Most of the evidence supports that it has an efficacy superior to 
placebo, and similar to lithium.

It is quickly absorbed from the GI tract and reaches peak plasma concentration 
within 4– 6 hours, and 75– 90% binds to serum proteins. It has a half- life of 13– 17 
hours and gets metabolized through the P450 CYP3A4 hepatic system. A peculiar 
property of carbamazepine is its ability to enhance the CYP1A2, CYP2C9, and 
CYP3A4 enzymatic systems, which in turn causes an induction of its own metab-
olism, frequently requiring a dose adjustment within two months of starting it. 
Consequently, an adjustment of concomitant medications that share these enzymatic 
pathways is needed as well.9,10

Due to such property, the serum levels of oral contraceptives, warfarin, theophyl-
line, doxycycline, haloperidol, tricyclic antidepressants, valproate, and other agents 
are reduced when used concomitantly with carbamazepine. Whereas the concomi-
tant use of drugs that inhibit the P450 system such as fluoxetine, cimetidine, eryth-
romycin, isoniazid, calcium channel blockers, and propoxyphene increase the levels 
of carbamazepine. Finally, drugs such as phenobarbital, phenytoin, and primidone 
decrease the levels of carbamazepine.9,10

Short- term side effects include lethargy, sedation, nausea, tremor, ataxia, and nys-
tagmus; of concern is the possibility of leukopenia and/ or thrombocytopenia which is 
usually transient but in a few cases can evolve to agranulocitosis or aplastic anaemia. 
The latter occurs in 2 to 5/ 100,000 cases, and 80% of them occur within the first three 
months of treatment; it is therefore recommended that carbamazepine be stopped 
with a white blood count equal or lower than 3,000 wbc/ mm3. Other side effects, 
rather infrequent, are hyponatremia due to inappropriate secretion of antidiuretic 
hormone (SIADH), heart conduction defects (ie atrio- ventricular arrhythmia), hepa-
titis, hypothyroidism, and serious dermatological reactions such as Stevens- Johnson 
syndrome.10,11

Carbamazepine has a greater potential of side effects and toxicity than the rest 
of the antimanic agents. Therefore, frequent clinical and laboratory monitoring is 
required, including periodic serum levels, blood cell counts, and liver and thyroid 
function tests. Serum levels are more useful to monitor for toxicity, since there does 
not seem to be a correlation between serum concentration and clinical response. 
These tests must be done every 4– 8 weeks during the first few months of treatment, 
and then repeated yearly. According to treatment guidelines it is second- line treat-
ment as monotherapy and a third- line agent in combination therapy with lithium 
and valproate.8,10,11,12

Valproate
Valproate is FDA- approved for the treatment of manic episodes related to bipolar dis-
order. The first published placebo- controlled study was a comparison to lithium, in 
179 manic patients. Both valproate and lithium separated from placebo with similar 
efficacy (p=0.004, p=0.025), and a high rate of early termination in all groups espe-
cially with those receiving placebo was reported. Subsequent studies in the following 
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decade increasingly demonstrated benefit in patients who were rapid cyclers and 
mania relapse prevention.13,14

It is available in solution, tablets, capsules, and enteric- coated caplets. One of the 
most common preparations is sodium divalproate, a 1:1 combination of sodium val-
proate and valproic acid. Its absorption varies depending on the preparation and 
presentation and if taken with or without meals. Peak plasma levels are reached 
within 2– 4 hours, with a half- life of 6– 16 hours, with 90% binding to serum proteins. 
Depending on the preparation and patient’s tolerability it can be prescribed once or 
twice a day, as bioavailability permits it. Therapeutic plasma levels range from 45 to 
125 mg/ mL, and there seems to be a direct linear correlation with clinical response. 
It is metabolized by the cytochrome P450, and it does not induce its own metabo-
lism. Combination with carbamazepine reduces the serum levels of divalproate, and 
combination with some selective serotonin reuptake inhibitors (SSRIs) increases its 
serum concentration.13,14

The most common side effects include nausea and gastritis, which is frequent and 
is less likely to appear with the enteric- coated preparations. There is a potential risk 
of serious hepatic failure, within the first six months of treatment, that has been 
reported to be more likely in patients two years old or younger and those with pre- 
existing hepatic pathology. The presence of the latter is therefore a contraindication 
to the use of divalproate. A more common and non- serious condition is the transient 
elevation of liver enzymes in serum, which can be present in up to 44% of cases. 
However, any symptoms associated to enzymatic abnormalities such as malaise, 
weakness, lethargy, oedema, anorexia, or vomiting should alert the clinician and 
discontinue the medication if needed. Less frequent side effects, include weight gain, 
hair loss, decreased platelet aggregation, and serious dermatologic reactions such as 
Steven- Johnson Syndrome.12

According to treatment guidelines it is a first- line agent for the treatment of mania, 
and it can be safely combined with antipsychotic agents, enhancing its efficacy.8,9

Antipsychotics
The evolution of antipsychotics in the treatment of bipolar disorder is one of the 
most interesting in psychopharmacology. Antipsychotics were widely utilized prior 
to the availability of lithium. Once approved, lithium became the first choice agent 
for patients with mania and bipolar disorder in general. During the ensuing decades, 
the use of antipsychotics further declined as greater risk to develop tardive dyski-
nesia (TD) was detected in patients with bipolar disorder compared with patients 
with schizophrenia. Their use was limited to patients with psychotic mania, until the 
arrival of atypical antipsychotics that evolved up the current use for mania, bipolar 
depression, and maintenance. Several antipsychotics have now been approved for 
monotherapy and some of them also for combination therapy in acute mania.6,15,16,17,18

Typical antipsychotics
It is worth mentioning that even though these agents are no longer first line for 
patients with mania, both haloperidol and chlorpromazine enjoyed wide acceptance 
and their efficacy was established to be comparable to lithium. A major concern was 
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the risk of TD, at the time detected to be more frequent in patients with mood disor-
ders and those with intermittent rather than continuous use.15,16,17,18,19,20

Atypical antipsychotics
One of the most interesting outcomes in the last two decades is the development of 
clinical evidence supporting the use of antipsychotic in the control of mania with or 
without psychosis, which eventually led researchers to study them in relapse preven-
tion to either pole, and bipolar depression.

Their use has become very popular, they are easy to start, various presentations are 
available, dosing is flexible, and efficacy has been proven. Regarding safety issues, 
the risk of TD is lower than with typical antipsychotics, their therapeutic index is 
wider than lithium, and the teratogenic risks are considerably lower than those with 
divalproate and carbamazepine. The greatest safety risk resides in its non- acute use 
where all atypical antipsychotics are associated to a greater or lesser extent with the 
development of the Metabolic Syndrome (MetS).21,22

A meta- analysis of MetS risk factors identified that severe mental illness (ie schizo-
phrenia, bipolar disorder, major depressive disorder) was a risk factor in itself when 
compared with the general population (RR=1.58, p=0.003). Even though MetS was 
detected with all antipsychotics, a greater incidence was found in those receiving 
clozapine and olanzapine, and a lower incidence in those receiving aripiprazole and 
amilsupride (p<0.001). The data were also analysed by geographical location, and the 
highest prevalence of MetS was in Australia (50.2%), the lowest was in Brazil (25.8%), 
and the median was in the US and Europe (32%). The latter suggests environmental 
factors related to the geographical location in the development of MetS, as supported 
by a body mass index (BMI) study in Mexico and Colombia of patients receiving antip-
sychotics, finding that the further south the lower the BMI (30.0 vs 25.5; p<0.01).22,23

The first atypical antipsychotic approved for mania was olanzapine in 2000, since 
then it has been studied in different placebo- controlled trials, in manic patients with 
and without psychosis, and in maintenance studies. It was first studied in mono-
therapy with lithium and divalproate as active comparators. Later it was studied as 
an add- on agent to lithium and valproate. It has also been studied for acute mania in 
its intramuscular (IM) formulation, compared to lorazepam and haloperidol. Its effi-
cacy in relapse prevention is comparable to lithium and valproate, including patients 
who are rapid cyclers.24,25,26,27,28,29,30,31,32,33

Risperidone was approved in 2003 for acute mania— its efficacy in monotherapy 
is established against placebo, lithium, haloperidol, divalproate, and olanzapine. It 
was also tested and demonstrated efficacy as an add- on agent to established mood 
stabilizer. In its long- term IM- injectable formulation it is the only FDA- approved 
agent for maintenance. However, long- term injectable agents have been widely used 
in patients with bipolar disorder and a recent consensus suggests that these agents 
can aid to a successful outcome in patients with multiple episodes, poor adherence, 
persistent residual symptoms, multiple medications, and those that prefer IM rather 
than oral medication.34,35,36,37,38,39,40,41

In 2004, quetiapine was approved for acute mania and maintenance as monother-
apy and combination therapy with lithium and divalproate; it consistently showed 
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superiority to placebo.42,43,44,45,46,47 Subsequently, ziprasidone and aripiprazole were 
FDA- approved in 2004 for bipolar mania.15 A  meta- analysis compared these five 
antipsychotics and was unable to detect that either one had significantly greater 
efficacy.48 Differences in safety and tolerability have been reported with olanzapine 
and quetiapine having a higher risk of metabolic syndrome. Finally, asenapine was 
approved, in 2009, for acute mania.49 In 2014, the FDA approved lurasidone for bipo-
lar depression in monotherapy and combination with lithium or valproate in 2014 
but it has not been approved for the treatment of mania.50

Fertility, pregnancy, and lactation
This section is included as bipolar disorder affects fertile women and it is the clini-
cian’s responsibility to maintain the balance between symptom control and safety to 
the patient and the fetus. Do not forget that whenever possible the father of the baby 
and/ or patient’s significant other should be included in all treatment plan discus-
sions. Especially because many of the pregnancies occur unplanned in patients with 
bipolar disorder, non- medication measures such as electroconvulsive therapy (ECT) 
must be considered in this population.1

In regards to fertility, divalproate can reduce fertility due to its association to 
polycystic ovarian syndrome (POS), which is reversible upon its discontinuation. 
Antipsychotics can cause hiperprolactinaemia to a greater or a lesser degree (ie ari-
piprazole is a prolactin- sparing antipsychotic), which in turn reduces fertility. On the 
other hand, due to carbamazepine’s ability to reduce serum levels of contraceptives, 
it can also affect woman’s fertility.51

As to the use of medications during pregnancy, one must first keep in mind 
that the spontaneous risk of congenital malformations is 2– 4%, and it is posi-
tively correlated with the mother’s age. It is therefore important that the phy-
sician discusses this relevant topic with all female patients during their fertile 
age. The discussion must take place before the patient becomes pregnant and, 
furthermore, before she plans on getting pregnant, since the period of great-
est risk is during the first trimester of pregnancy. By the same token, patients 
must be educated about the fact that pregnancy in itself represents a period of 
high relapse risk regardless of compliance with treatment, which increases if the 
decision is made to interrupt pharmacological treatment. In general, the risk of 
medication- induced congenital malformations must be compared to the risk of 
spontaneous malformations before making a decision about the use of pharma-
cological agents during pregnancy.51,52

Lithium has been traditionally associated to the cardiac malformation known as 
Epstein’s anomaly; systematized studies have established, however, that its incidence 
is lower than previously suspected (3– 12%) such that its use during pregnancy is 
debatable. Some authors strongly recommend keeping the pregnant patient on lith-
ium with a very close monitoring in conjunction with the obstetrician. On the other 
hand, both carbamazepine and divalproate have been associated with fetal anomalies 
of the neural tube, including spina bifida, microcephaly, and also low birth weight; 
so they are both contraindicated during pregnancy. Finally, there is limited evidence 
available on the safety of antipsychotics in this population.52,53,54,55
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The discussion about lactation should be started as soon as the patient realizes that 
she is pregnant, and it starts with educating the pregnant patient and her significant 
other about the risks of breastfeeding while taking medication. The first point is that 
all the medications as previously discussed get excreted through breast milk, yet the 
relationship between serum concentration and breast milk concentration is rather 
variable. The risk of lithium toxicity, hepatic failure from divalproate, leukopenia 
from carbamazepine and clozapine, and extrapyramidal symptoms from antipsy-
chotics should all be considered and carefully monitored if the patient insists on 
breastfeeding her infant.1,9,55,56

Conclusions
In this chapter we have reviewed the published evidence on FDA- approved antimanic 
pharmacologic agents. It is outstanding that lithium continues to be a first- line treat-
ment option for acute and maintenance treatment. Divalproate also continues to be 
a first- line agent for mania, in both monotherapy and combination therapy. Typical 
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Table 4.2 Summary of fda- approved agents for mania

Family Agent Fda label Short- term side 
effects

Long- term side effects Fertility Pregnancy Lactation

liThiuM lithium MonoTherapY nausea, tremor, 
diarrhoea

Weight gain, 
hypothyroidism, 
diabetes insipidus, 
hypoparathyroidism

no impact relative 
contraindication

all agents 
are 
secreted 
in breast 
milk

aed carbamazepine MonoTherapY leukopenia, 
ataxia, sedation

agranulocytosis, liver 
failure, Steven- Johnson’s 
syndrome

decreases effect of oral 
contraceptives

absolute 
contraindication

divalproex Gastritis, tremor May decrease fertility due 
to poS

Ta haloperidol MonoTherapY parkinsonism, 
sedation

Tardive dyskinesia May decrease fertility due 
to hyperprolactinaemia

relative 
contraindication

chlorpromazine

aa olanzapine MonoTherapY 
add- on 
TherapY

Sedation, tremor, 
parkinsonism

Metabolic syndrome
tardive dyskinesia

impact to varying degrees, 
depending on ability to 
spare prolactin or not

limited data, 
may be safer 
than lithium 
and aed

risperidone

quetiapine

ziprasidone

aripiprazole

asenapine

lurasidone

data from food and drug administration, u.S. department of health and human Services.
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antipsychotics also continue to be used in cases of severe agitation and/ or psychosis. 
Atypical antipsychotics have widened their use to include mania and bipolar depres-
sion as well as maintenance treatment (see Figure 4.1).1,3,9,56

Regarding safety issues, lithium’s main obstacle is its reduced therapeutic index 
requiring periodic blood tests. Valproate safety risks include weight gain and poly-
cystic ovaries. They are both contraindicated during pregnancy. Typical antipsychot-
ics represent a risk for TD, which appears to be lower with atypical antipsychotics. 
The main risk with the latter as a group is the risk of MetS, hyperglycaemia, and 
alterations of the lipid metabolism, especially with clozapine, olanzapine, and que-
tiapine (see Table 4.2).1,3,9,56

Bipolar disorder continues to be a complex psychiatric condition, yet the progress 
in treatment options for the manic phase has evolved such that we have more options 
than ever before, allowing the well- informed and sensitive physician to offer precise 
and appropriate clinical solutions to these patients.
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Chapter 5

The treatment of  
bipolar mixed states

Sarah Kittel- Schneider

Introduction
Mixed affective states in bipolar disorder (BD) are defined by co- occurrence of 
manic and depressive symptoms and have also been described as dysphoric mania 
or depressive mania. Kraepelin was the first one to depict the concept of mixed 
episodes.1 Mixed episodes as described in the Diagnostic and Statistical Manual of 
Mental Disorders (4th edition) (DSM- 4) text revision (TR) can only be classified in 
bipolar patients.2 To diagnose a mixed episode by means of DSM- IV TR symptoms 
of as well a major depressive episode as a manic or hypomanic episode have to be 
present simultaneously nearly every day for at least one week. In DSM- 5, there is 
no possibility to diagnose a mixed episode in bipolar disorder anymore. Instead, a 
‘mixed feature’ specifier can be added to manic and hypomanic episodes in BD and 
to major depressive episode in BD and also to a major depressive episode in patients 
suffering from major depressive disorder (MDD).3 This ‘mixed features’ specifier can 
be assigned to the patients’ diagnosis when at least three depressive symptoms are 
present in a manic episode or at least three manic symptoms occur during a depres-
sive episode. Patients who fulfil full episode criteria for both major depressive epi-
sode and manic episode should be diagnosed as manic episode with mixed features.3 
The prevalence of mixed states in BD patients ranges from 9 to 23% according to the 
definition used.4

Mixed affective states are difficult to treat and the incidence of mixed mania and 
also mixed depression is associated with a more severe and chronic course of BD 
as well as a higher rate of suicide (for a review see5). Mixed states seem to occur 
more often in females than males. Moreover, mixed manic episodes have been shown 
to be associated with increased depression during follow- up and patients suffer-
ing from mixed states display a greater risk of rapid cycling course.5 Furthermore, 
a higher prevalence of physical co- morbidities is reported in patients with mixed 
states.6 Bipolar patients suffering from mixed states also display increased psychiat-
ric comorbidities such as personality disorders, borderline personality disorder (in 
particular), and substance abuse disorders.5

Treatment of mixed states is less investigated than treatment of pure manic or 
depressive episodes. In most studies, manic and mixed patients are analysed together 
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and the data regarding mixed states are derived from sub- analysis or post hoc analy-
sis of those clinical trials. National German S3 guidelines7 as well as the Canadian 
Network for Mood and Anxiety Treatments (CANMAT) guidelines update8 also do 
not give special recommendation regarding treatment of mixed episodes as most 
of the other guidelines (the British Association for Psychopharmacology (BAP), the 
International Society for Bipolar Disorders (ISBD), the National Institute for Health 
and Care Excellence (NICE), and Australian and New Zealand clinical practice 
guidelines for treatment of BDs).

Previous early studies suggested that patients with mixed episodes show poorer 
lithium response9 and seem to respond better to valproic acid,10 but there is no pro-
spective randomized controlled trial to confirm those findings. Since the approval of 
the so- called atypical antipsychotics or second- generation antipsychotics (SGAs), the 
majority of the trials were investigating the efficacy of those SGAs or combination 
therapy with SGAs and mood stabilizers in manic and mixed bipolar patients.

There is some direct and indirect evidence that antidepressant- only treatment is 
rather worsening mixed- affective states.11,12 Most guidelines and clinical advice rec-
ommend to discontinue antidepressants even as an add- on to mood- stabilizer and/ 
or atypical antipsychotics in bipolar mixed states; however, randomized controlled 
trials focusing on this question are rare.11,13

Treatment

Psychopharmacological treatment

Second- generation antipsychotic monotherapy: acute therapy
The majority of published trials have investigated manic and mixed manic patients 
together. Therefore, in most studies, only improvement in manic symptoms meas-
ured by Young Mania Rating Scale (YMRS) is reported and depressive symptoms 
are only registered in a few trials. Treatment of mixed states with atypical antip-
sychotics in all studies was superior to placebo regarding improvement in YMRS. 
A meta- analysis from Muralidharan et al. which analysed the efficacy of SGAs in 
monotherapy and as an add- on to mood stabilizers concluded, despite lack of data, 
that atypical antipsychotic treatment leads to a greater improvement of the manic 
symptoms than of depressive symptoms in mixed patients.

The efficacy of atypical antipsychotics in treating depressed mixed episodes 
according to the DSM- 5 criteria remains rather unclear due to the lack of specific 
clinical trials.14 Ziprasidon, asenapine, and lurasidone might also improve depressed 
mixed states.15– 17

Aripiprazole In studies investigating manic and mixed episode patients together, 
post hoc analysis also found significant improvement in mixed patients due to treat-
ment with aripiprazole; however, only differences in the YMRS were assessed. Studies 
were conducted in comparison to placebo, lithium, and haloperidol (reviewed in14).

Asenapine Asenapine has showed to be effective in comparison to placebo and 
non- inferior to olanzapine in acute mania and mixed states (reviewed in14). Szegedi  
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and colleagues also measured the effect of asenapine treatment on depressive symp-
toms in a post hoc analysis, which was greater compared with olanzapine.15

Lurasidone A post hoc analysis of patients with mixed features in bipolar depres-
sion revealed that lurasidone was effective in the treatment of patients with bipolar 
depression who presented with mixed features as well as in those without mixed 
features by measuring Montgomery- Åsberg Depression Rating Scale (MADRS) 
scores.16

Olanzapine Placebo- controlled (reviewed in12,14) as well as controlled- parallel stud-
ies in comparison to active substances (vs haloperidol,18 vs risperidone,19 vs lithium,20 
vs valproate21) showed evidence for an improvement in mixed episodes in post hoc 
analysis for the treatment with olanzapine regarding YMRS scores.

Paliperidone Efficacy of paliperidone was tested in placebo- controlled studies and 
in comparison to quetiapine as an active substance in manic and mixed bipolar 
patients. Paliperione was superior to placebo in change from baseline YMRS22 and 
non- inferior to quetiapine. However, paliperidone led to a higher switch to depres-
sion compared with quetiapine after three months of treatment.23

Risperidone Risperidone was superior to placebo measured by YMRS scores in the 
treatment of manic and mixed bipolar patients.24

Ziprasidone One placebo- controlled study showed ziprasidone being superior to 
placebo in reducing manic symptoms in manic and mixed bipolar patients.25 And 
there is a trial that included unipolar and bipolar II patients in a depressive mixed 
state that revealed superiority to placebo— the effect was more pronounced in bipolar 
II patients.17

Second- generation antipsychotic monotherapy:  
maintenance therapy
Trials specifically investigating if atypical antipsychotics are able to prevent reoccur-
rence of mixed episodes are sparse.

Clozapine Clozapine has shown to be effective in a small study with therapy- refrac-
tory bipolar patients with predominant manic and mixed episodes in maintenance 
therapy.26

Asenapine and olanzapine Asenapine and olanzapine seem to be effective in main-
tenance treatment; for olanzapine there are two placebo- controlled studies showing 
a significant reduction in time to symptomatic relapse after 48 weeks in manic and 
mixed patients (reviewed in12,14).

Mood- stabilizer monotherapy: acute therapy
There are noticeable fewer trials studying the effect of mood stabilizers than SGAs 
regarding treatment of mixed bipolar episodes.

Carbamazepine Carbamazepine seems to be more effective in reducing  
YMRS scores in manic and mixed patients than placebo. In a post hoc analy-
sis analysing manic and mixed patients separately, Weisler et al. found hints  
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that carbamazepine was also improving Hamilton Depression Rating Scale 
(HDRS) scores in mixed patients (reviewed in11).

Lamotrigine There is no evidence that lamotrigine is effective in treating acute 
mixed episodes.27

Valproate and lithium Most studies compared the effect of valproate versus lith-
ium in groups of manic and mixed patients together. It has been suggested that an 
increasing number of previous mixed episodes negatively correlates with lithium 
response in bipolar patients, which is not the case for valproate.28 Lithium, as well as 
valproate, significantly improved Mania Rating Scale (MRS) scores compared with 
placebo in manic and mixed patients.29 Overall, valproate seems to be more effective 
than lithium in acute mixed episodes; however, prospective randomized controlled 
trials to confirm those findings are lacking (for a review see11).

Mood- stabilizer monotherapy: maintenance therapy
In patients who experienced a dysphoric manic episode there was no significant dif-
ference in terms of the prophylactic effect of lithium vs valproate and both were supe-
rior to placebo.30 Randomized controlled trials investigating the prophylactic effect 
of mood stabilizers specifically regarding the reoccurrence of mixed episodes are 
non- existent.

Combination therapy: acute therapy
In general, combination therapy was consistently more effective to treat acute mixed 
episodes than monotherapy.

Quetiapine and valproate A recent clinical trial investigating manic and mixed 
patients showed that add- on lithium treatment to quetiapine enhanced the anti-
manic treatment effect of quetiapine significantly. The mixed patients were not 
analysed separately post hoc.31 Add- on quetiapine to valproate medication led to 
improvement in manic and mixed patients in a previous trial also regarding depres-
sive symptoms.32

Olanzapine and lithium/ valproate Several studies analysed the effect of adjunctive 
olanzapine treatment to lithium or valproate in manic, mixed, and dysphoric manic 
patients. Olanzapine add- on was consistently improving YMRS scores in compari-
son with placebo (reviewed in12,14). One study could also show reduced suicidal idea-
tion in mixed patients due to combination therapy.33

Ziprasidone and lithium/ valproate Adjunctive ziprasidone treatment failed to sep-
arate from mood stabilizer plus placebo (lithium or valproate) treatment on primary 
(change in YMRS scores) and secondary end points (MADRS, Positive and Negative 
Syndrome Scale, Clinical Global Impressions Severity of Illness and Improvement 
scales, and Global Assessment of Functioning) in a trial with manic and mixed bipo-
lar patients.34

Oxcarbazepin/ carbamazepine and lithium As an add- on treatment to lithium, 
oxcarbazepine reduced depression rating scale scores more than carbamazepine 
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in a group of partly remitted manic patients with residual symptoms on both the 
MADRS and on the HDRS.35 As those patients scored on MADRS and HDRS as well 
as on YMRS, there were potentially patients in mixed states among them.

Lithium and valproate In a naturalistic study, lithium and valproate combination 
led to greater improvement in the Clinical Global Impressions– Bipolar Version Scale 
scores in mixed, anxiety, and psychotic symptoms than in patients receiving lithium 
as monotherapy.36

Fluoxetine and olanzapine One trial evaluated the effect of fluoxetine as adjunc-
tive treatment to olanzapine in comparison to olanzapine monotherapy in bipolar 
patients. This study was a post hoc analysis of patients with mixed depression and 
the olanzapine/ fluoxetine combination seemed to be effective treatment for bipolar I 
mixed depression on trend level.37

Risperidone/ haloperidol and lithium/ valproate Risperidone and haloperidol as 
adjunctive treatments to mood stabilizer (lithium or valproate) were both superior 
to placebo in reducing YMRS scores in manic or mixed patients.38

Combination therapy: maintenance therapy
Regarding maintenance therapy, there are two trials which evaluated the effect of 
combination therapy in a sample including mixed patients. Time to recurrence of 
any episode was the primary outcome and quetiapine as add- on treatment to lithium 
or valproate significantly prolonged the time until relapse/ recurrence compared with 
placebo.39,40

Non- pharmacological treatment: electroconvulsive therapy (ECT)
There are only a few studies that include mixed patients but it seems that ECT could 
prove useful in therapy- refractory cases of bipolar mixed states. In a small study 
in which lithium- non- responders suffering from mixed episodes were treated with 
ECT, all of those patients had significant reduction in both manic and depressive 
symptoms.41 Similar results could be obtained in another study with a greater num-
ber of patients including bipolar patients in depressed or mixed states who had 
been resistant to pharmacological treatment.42 A very recent publication from the 
same group confirmed response and remission rates of approximately 40% and 30% 
respectively in ECT- treated mixed bipolar patients; the sample described in parts 
overlapping with the earlier study.43 There are hints that mixed patients benefit as 
well as depressed or manic patients from ECT but require a greater number of ECT 
sessions.44

Transcranial magnetic stimulation (TMS)
Deep TMS and other forms of TMS have been investigated primarily in depressed 
bipolar patients. Pallanti and colleagues suggested from the results of an exploratory 
study investigating 40 bipolar patients in mixed states that low frequency repetitive 
TMS on the right dorsolateral prefrontal cortex might improve both depressive and 
manic symptoms as an add- on treatment to mood stabilizers.45
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Light therapy and sleep- deprivation therapy
As both treatments are used to treat depressive states and have a known risk of switch 
into mania, even though it is small, it is unlikely that mixed states will be improved. 
However, there are no clinical studies investigating the effect of those chronobiologi-
cal therapies in mixed patients.

Deep brain stimulation (DBS)
Existing studies only evaluated DBS in therapy- resistant depression in unipolar 
or bipolar patients; in those studies it is not clear whether patients with depressive 
mixed states were included.46 DBS in Parkinson’s disease has rather been shown to 
be able to induce manic states.47

Psychotherapy
To date there is no study in which the effect of psychotherapy specifically on mixed 
states, neither acute nor prophylactic, has been investigated. So, it is still unclear 
if psychotherapy is effective in the acute treatment or the prophylaxis of mixed 
episodes.

Conclusion
Conolly and Thase reviewed four guidelines for the treatment of bipolar disorder 
in 2011 (those from Malhi et al. in the framework of an Australian project, those 
of the BAP, and those produced by the ISBD and the CANMAT and the Texas 
Implementation of Medication Algorithms project) and concluded from those 
guidelines that mixed episodes should be treated first- line with valproate or an atypi-
cal antipsychotic. Other more recently published reviews came to similar conclu-
sions.12,48 The best evidence in treating manic and depressive symptoms at the same 
time exists for monotherapy with aripiprazole, asenapine, carbamazepine, valproate, 
olanzapine, and ziprasidone. Regarding combination treatment, add- on olanzap-
ine to lithium or valproate has the best evidence. Studies investigating prophylactic 
treatment are even rarer; monotherapy with valproate, olanzapine, and quetiapine 
seems to prevent mixed episodes. Adjunctive therapy with valproate or lithium to 
quetiapine has also shown to be effective in prophylaxis of mixed episodes.

However, there is still a lack of clinical trials addressing the efficacy of psychophar-
macological medication on treating mixed affective symptoms and also guidelines 
do not fully reflect the evidence to hand.48

With reference to non- pharmacological treatments, only for ECT is there enough 
evidence to consider this as an efficacious treatment, specifically in pharmacotherapy- 
resistant mixed bipolar patients.

Furthermore, more studies are needed to explore treatment options for different 
groups of patients diagnosed with mixes states according to DSM- 5. This is especially 
with respect to MDD patients with mixed specifier and those bipolar patients suffer-
ing from major depressive episode with mixed specifier because there are barely any 
trials focusing on these groups of patients.
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Chapter 6

The treatment of rapid cycling 
bipolar disorder

Konstantinos N. Fountoulakis  
and Dimos Dimellis

Introduction
Rapid cycling should not be regarded simply as a course specifier for bipolar dis-
order (BD). The presence of a rapid cycling pattern has been associated with other 
clinical phenotypes, mainly with mixed affective features, and it may constitute a 
source of diagnostic uncertainties. In addition, rapid cycling BD represents a rather 
complicated clinical situation, which demands clarification, and whose treatment 
constitutes a challenge.1

In the Diagnostic and Statistical Manual of Mental Disorders (5th edition) (DSM-5), 
a rapid cycling course specifier applies for patients with BD who experience at least 
four affective episodes during a 12- month period. Evidence indicates that a rapid 
cycling pattern may be a transient phenomenon, which may occur in up to 43% of 
individuals with BD over a lifetime.2 Notwithstanding, the precise aetiology of rapid 
cycling remains unknown, a causal or triggering role for exposure to antidepressants 
and hypothyroidism (including subclinical) have been implicated.

Evidence indicates that pharmacotherapy may be less effective for rapid cycling 
BD patients than for non- rapid cycling patients.2 In addition, a rapid cycling pattern 
may be associated with several illness characteristics which indicate a worse progno-
sis in BD, including an earlier age of illness onset, a higher prevalence of co- morbid 
substance use disorders, more frequent suicidal behaviours, and greater functional 
disability.1

Several strategies have been proposed to treat rapid cycling BD.3,4 The standard 
mood stabilizers (lithium, divalproex, and carbamazepine) have been used either 
as monotherapy or in combination, and also the efficacy of atypical antipsychotics 
and antidepressants has been studied.5 The use of other experimental agents, such 
as levothyroxine or melatonin, has generated mixed results.6– 9 Only a limited num-
ber of studies has specifically investigated the pharmacological management of rapid 
cycling BD. This chapter aims to provide a critical review of available evidence for the 
management of rapid cycling BD.
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Treatment of acute episodes in rapid  
cycling patients
Several treatment choices have been studied in patients with rapid cycling BD, 
including:  (i)  antidepressant monotherapy; (ii) antipsychotic monotherapy; (iii) 
mood stabilizer- anticonvulsant monotherapy; (iv) mood stabilizer- anticonvulsant 
combinations; and (v) mood stabilizer- anticonvulsant plus a member of other psy-
chopharmacological class (see Table 6.1).

Antidepressant monotherapy
Randomized trials regarding antidepressant monotherapy exist for two second- 
generation antidepressants; namely, escitalopram and venlafaxine.10,11 Escitalopram 
(10 mg) was studied in a nine- month randomized, double- blind, placebo- controlled, 
cross- over trial versus placebo. This was a three- phase study of a small sample of ten 
patients. Parker et  al.11 reported that escitalopram, when compared with placebo, 
reduced the severity of depressive symptoms and the percentage of days depressed 
or high, but remission rates for depression were not reported. An interesting but 
weak trend for reduction in hypomania was also found. The small sample size of this 
underpowered study limits the generalizability of its results.

Venlafaxine was compared to Lithium for BD- II patients suffering from a depres-
sive episode. Venlafaxine achieved a greater reduction in Hamilton Depression 
Rating Scale- 28 (HDRS- 28) scores independently of the cycling status and also 
achieved higher response (p  =  0.021) and remission (p  =  0.001) rates in the rapid 
cycling group. Although this study was not powered to detect treatment- emerging 
affective switches (TEAS) between groups, venlafaxine did not result in a higher 
proportion of TEAS when compared to lithium in either rapid cycling or non- rapid 
cycling patients.10

Antipsychotic monotherapy
The efficacy of atypical antipsychotics in the treatment of mania in rapid cyclers is 
well established.12 Aripiprazole, olanzapine, and quetiapine have shown efficacy in 
this subpopulation of BD patients. More specifically, aripiprazole has been assessed 
in a post hoc analysis of two three- week randomized, controlled trials, regarding 
its efficacy and safety in subpopulations of patients experiencing an acute bipolar 
I manic or mixed episode. Patients with a history of rapid cycling during the preced-
ing year demonstrated significantly greater improvements in Young Mania Rating 
Scale (YMRS) with aripiprazole compared with placebo. In addition, aripiprazole- 
treated patients presented statistically significantly higher response and remission 
rates compared with placebo.13

Olanzapine was efficacious and well tolerated in reducing symptoms of mania 
in rapid cycling BD- I patients. This was shown is a post hoc analysis14 of a data set 
that was derived from a double- blind, placebo- controlled study of olanzapine in 
acute mania.15 Data from this study were pooled with data from a second one which 
employed a similar design.16 This analysis indicated that improvement in mania with 

 

 

 

 



      

Table 6.1 Treatment of acute episodes in rapid cycling (RC) patients

Antidepressant monotherapy

Study Design Active Drug Comparator Duration N Outcome Comments

Parker et al. 2006 Double- 
blind, 
cross- over

Escitalopram 
(10 mg)

Placebo 9 months 10 Escitalopram reduced the 
severity of depressive symptoms 
and the percentage of days 
depressed or high

Remission rates for 
depression were not 
reported
Small sample size

Antipsychotic monotherapy

Suppes et al. Post hoc 
analysis 
from two 
RCTs

Aripiprazole Placebo 3 weeks 516 RC patients: greater reductions 
in YMRS scores, higher response 
and remission rates

Sanger et al. Post hoc 
analysis

Olanzapine 
(5– 20 mg)

Placebo 3 weeks 45 Olanzapine was effective in 
reducing manic symptoms in 
BD- I patients with RC course

Vieta et al. Pooled 
analysis 
from 2 
RCTs 
with an 
open- label 
extension 
up to 
1 year

Olanzapine 
(5– 20 mg)

Placebo 
(double- blind 
phase)

1st 
RCT: 3 weeks
2nd RCT: 4 
weeks

254 in 
DB phase
164 in 
open- label 
extension

Early response to olanzapine 
favoured RC patients
Long- term outcome favoured 
non- RC patients
Fewer RC patients achieved 
initial symptomatic remission
RC patients were more likely 
to experience recurrence, had 
more hospitalizations and suicide 
attempts

(Continued )



      

Suppes et al. Post hoc 
analysis of 
a 47- week 
RCT

Olanzapine 
(5– 20 mg)

Divalproex 
(500– 2,500 mg)

47 weeks 251 Olanzapine and divalproex were 
equal in YMRS score reductions
Overall, RC patients did less well 
regardless of treatment

High dropout rates in 
both treatment arms
Cycle frequency 
was not taken into 
account

Cutler et al. RCT Quetiapine 
(400– 800 mg)

Placebo 3 weeks 308 Quetiapine was not efficacious in 
RC, acutely manic patients

Vieta et al. RCT (sub- 
analysis of 
the data 
set)

Quetiapine (300 or 
600 mg)

Placebo 8 weeks 108 Quetiapine was more effective 
(vs placebo) in reducing total 
MADRS scores

Suppes et al. RCT (sub- 
analysis of 
the data 
set)

Quetiapine 
(300 mg)

Placebo 8 weeks 270 Quetiapine was more  
effective (vs placebo) in reducing 
total MADRS scores

Mood stabilizer- anticonvulsant monotherapy

Suppes et al. Post hoc 
analysis of 
a 47- week 
RCT

Olanzapine 
(5– 20 mg)

Divalproex 
(500– 2,500mg)

47 weeks 251 Olanzapine and divalproex were 
equal in YMRS score reductions
Overall, RC patients did less well 
regardless of treatment

High dropout rates in 
both treatment arms
Cycle frequency 
was not taken into 
account

Table 6.1 Continued

Antidepressant monotherapy

Study Design Active Drug Comparator Duration N Outcome Comments



      

Muzina et al. RCT Divalproex Placebo 6 weeks 54 (67% 
RC)

BD- I (but not BD- II) patients 
improved significantly regarding 
MADRS scores

Results for RC 
patients were not 
reported separately

Mood stabilizer— anticonvulsant combination

Wang et al. RCT Addition of 
lamotrigine to 
lithium plus 
divalproex

Addition of 
placebo to 
lithium plus 
divalproex

12 weeks 36 No significant differences in 
favour of lamotrigine

Mood stabilizer— anticonvulsant plus other class

Post et al. RCT Addition of 
venlafaxine, 
sertraline, or 
bupropion to mood 
stabilizer

Addition of 
placebo to 
mood stabilizer

10 weeks 174 (27% 
prior RC 
history)

All antidepressants were 
associated with similar  
range of acute response  
and remission rates.
Increased risk of switch for 
venlafaxine (a strong relationship 
between RC history and TEAS 
was  
reported)

Results for RC 
patients were not 
reported separately 
(regarding response 
and remission rates)

Keck et al. RCT Addition of ethyl- 
eicosapeptanoate 
(EPA) to mood 
stabilizer

Addition of 
placebo to 
mood stabilizer

4 months 59 No significant differences in 
favour of EPA

RCT: randomized controlled trial, RC: rapid cycling, BD: bipolar disorder, TEAS: treatment- emergent affective switch, TAU: treatment as usual
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olanzapine was similar for rapid cyclers and non- rapid cyclers, while rapid cyclers 
presented an earlier response.17

A post hoc analysis of a 47- week trial of olanzapine versus divalproex sodium 
in patients with an index manic or mixed episode has been conducted.18 Overall, 
rapid cycling patients did less well during the extended observation period regard-
less of treatment. Among rapid cycling patients, olanzapine and divalproex appeared 
equally efficacious in terms of YMRS changes from baseline to endpoint, while no 
significant differences were also detected in Clinical Global Impression (CGI) Mania 
or Bipolar Severity (CGI- BP), or in the HDRS.

Quetiapine was not efficacious for the treatment of acute mania in rapid cycling BD 
patients in one trial.19 On the other hand, an a priori planned sub- analysis of the data 
from rapid cycling patients with acute BD- I or BD- II disorder with a major depres-
sive episode found quetiapine monotherapy (300– 600 mg/ day) to be more effective 
than placebo in reducing MADRS total scores; quetiapine was also well tolerated.20 
The post hoc analysis of the rapid cycling subsample participants with bipolar disor-
der from the BOLDER study has confirmed this finding.21 Finally, the sub- analysis of 
the data from a small number of depressed rapid cycling BD patients again suggested 
that 300 mg of quetiapine monotherapy was superior to placebo.22

Mood stabilizer- anticonvulsant monotherapy
Lithium was compared to venlafaxine, as previously mentioned.10 Additionally, lith-
ium and lamotrigine were studied in an open- label study that enrolled participants 
with BD- II depressed patients.23 Of the sample, 72% showed rapid cycling features 
within the previous year and they were treated with either lamotrigine or lithium 
for 16 weeks. HDRS- 17 (primary outcome), MADRS, and YMRS scores improved 
significantly (p < 0.001) in both treatment groups concerning the rapid cycling sub-
group of patients, without any significant differences between lamotrigine and lith-
ium. Rapid cyclers also presented significant improvements in overall mood severity 
according to the CGI scale (p < 0.001).23

Valproate has been also studied in rapid cycling patients, as aforementioned. 
Beyond the comparative study versus olanzapine,18 a second, more recent one 
explored the efficacy of extended- release divalproex sodium in comparison to pla-
cebo and in BD I and II patients suffering from depression within six weeks.24 Of the 
patients, 67% that took part in this study met the DSM- 4 criteria for rapid cycling. 
BD- I (but not BD- II) patients achieved significantly superior improvements in 
MADRS scores on active treatment compared with placebo. Although significantly 
more patients met the response criteria while on divalproex, no between- group dif-
ferences were detected for remission rates. A major drawback of this study was that 
the authors did not report separately the results for the rapid cycling subgroup versus 
the non- rapid cycling one.

Mood stabilizer- anticonvulsant combinations
Wang et al.25 studied the efficacy of the addition of lamotrigine to the combination of 
lithium and valproate in rapid cycling bipolar depressed patients with substance use 
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disorder comorbidity. It was a 12- week, double- blind, placebo- controlled trial. At the 
endpoint, no significant differences between placebo and lamotrigine were detected 
on MADRS and YMRS scores. In addition, lamotrigine did not differ from placebo 
on either response or remission rates.

Mood stabilizer- anticonvulsant plus other class 
psychotropic combinations
Post et al.26 investigated the effects of adding a second- generation antidepressant to 
mood stabilizers in a sample with bipolar depression. More specifically, the authors 
performed a ten- week, randomized study in in which the efficacy of add- on venla-
faxine, sertraline, or bupropion was investigated in a sample under current treat-
ment with mood stabilizers. Of the participants, 27% had a prior history of rapid 
cycling. Although response and remission rates were not reported separately for 
rapid cyclers, no differences were detected between the three antidepressants. On 
the other hand, a strong relationship between a history of rapid cycling and TEAS 
rates was verified. Burpopion seemed to carry a lower risk than venlafaxine to induce 
TEAS among rapid cyclers, whereas no significant differences were detected between 
sertraline and venlafaxine or sertraline and bupropion.

Keck et al.27 studied the efficacy of adding ethyl- eicosapentanoate (EPA) on top of a 
mood stabilizer in patients with bipolar depression that also met the criteria for rapid 
cycling within the previous year. This was a four- month, placebo- controlled, rand-
omized study in which 6 g/ day doses of EPA were added to ongoing treatment. At 
the endpoint, no significant differences between active treatment and placebo were 
identified, offering no support to the notion that omega- 3 fatty acids might have anti-
depressant efficacy in BD patients with rapid cycling features.

Relapse prevention in rapid cycling patients
Treatment choices that were studied for the prevention of mood episodes in patients 
with rapid cycling BD include: (i) antipsychotic monotherapy; (ii) mood stabilizer- 
anticonvulsant monotherapy; (iii) treatment combinations; and (iv) continuation 
versus discontinuation of antidepressants (see Table 6.2).

Antipsychotic monotherapy
A post hoc analysis of a 100- week, randomized controlled trial reported the effects 
of aripiprazole in a sample of rapid cycling BD patients who had experienced a 
recent manic or mixed episode.28 Notwithstanding the small sample size of this trial 
(N = 28), aripiprazole significantly extended time to relapse compared with placebo. 
In addition, aripiprazole was well tolerated.

Vieta et al. reported the acute and long- term effects of olanzapine in both rapid 
cyclers and non- rapid cyclers in an open- label trial.17 Olanzapine treatment for one 
year resulted in fewer symptomatic remissions and more frequent recurrences (espe-
cially into depression) among BD patients with rapid cycling. Suicide attempts and 
hospitalizations were also more frequent in this subgroup. On the other hand, the 

 

 

 

 



      

Table 6.2 Relapse prevention in rapid cycling (RC) patients

Antipsychotic monotherapy

Muzina et al. RCT Aripiprazole Placebo 100 weeks 28 Aripiprazole increased 
significantly time to relapse

Vieta et al. Pooled analysis 
from 2 RCTs with 
an open- label 
extension up to 
1 year

Olanzapine (5– 20 mg) Placebo 
(double- 
blind 
phase)

1st RCT: 3 weeks
2nd RCT:  
4 weeks

254 in 
DB phase
164 in 
open- label 
extension

Early response to olanzapine 
favoured RC patients
Long- term outcome favoured 
non- RC patients
Fewer RC patients achieved  
initial symptomatic remission
RC patients were more likely 
to experience recurrence, had 
more hospitalizations and suicide 
attempts

Suppes et al. Post hoc analysis  
of a 47- week RCT

Olanzapine (5– 20 mg) Divalproex 
(500– 
2,500 mg)

47 weeks 251 Olanzapine and divalproex were 
equal in YMRS score reductions
Overall, RC patients did less well 
regardless of treatment

High dropout 
rates in both 
treatment arms
Cycle frequency 
was not taken into 
account

Mood stabilizer- anticonvulsant monotherapy

Denicoff 
et al.

RCT Lithium Carbamazepine or 
combination

1 year 106 (> 50% 
RC history)

Prior history of RC was 
associated with better response 
to combination

Treatment- specific 
effects (time to 
relapse, number 
of relapses, TEAS) 
were not reported 
for RC patients 
separately



      

Calabrese 
et al.

RCT Lamotrigine Placebo 6 months 182 No significant difference between 
groups regarding time to 
additional pharmacotherapy for 
emerging symptoms
Lamotrigine was superior 
regarding premature 
discontinuation, and the 
percentage of patients that 
remained stable for the whole 
duration of the study

Calabrese 
et al.

RCT Lithium Divalproex 20 months Divalproex was not more 
effective than lithium

Findling 
et al.

RCT Lithium Divalproex 76 weeks 139 Divalproex was not more 
effective than lithium

Kemp et al. RCT Lithium Lithium and 
divalproex 
combination

6 months 149 No significant differences 
between lithium and 
combination treatment

Number of relapses 
and TEAS were not 
reported

Calabrese 
et al.

RCT Lithium Divalproex 20 months 60 Divalproex was not more 
effective than lithium in relapse 
prevention

Treatment combinations

Suppes 
et al.

RCT Quetiapine in 
combination with 
lithium or divalproex

Placebo in 
combination with 
lithium or divalproex

Up to 104 weeks 628 Quetiapine was more efficacious 
than placebo in preventing 
relapse

Vieta et al. RCT Quetiapine in 
combination with 
lithium or divalproex

Placebo in 
combination with 
lithium or divalproex

Up to 104 weeks Quetiapine was more efficacious 
than placebo in preventing 
relapse

Macfadden 
et al.

RCT Risperidone long- 
acting injectable plus 
TAU

Placebo plus TAU 52 weeks 124 Relative relapse risk 2.3 times 
higher for adjunctive placebo

RCT: randomized controlled trial, RC: rapid cycling, BD: bipolar disorder, TEAS: treatment- emergent affective switch, TAU: treatment as usual
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mean number of the new mood episodes was 1.44 (ie, participants did seem to meet 
the criteria for rapid cycling by the end of the trial). The aforementioned post hoc 
analysis performed by Suppes et al. reported that rapid cycling patients did less well 
had more relapses during the extended observation period than non- rapid cycling 
ones, regardless of treatment.18 In addition, olanzapine and divalproex appeared 
comparable in terms of long- term efficacy.

Finally, quetiapine was compared to sodium valproate in a randomized pilot study, 
regarding its long- term efficacy and safety.29 BD patients in full or partial remission 
and with a history of rapid cycling were treated with either quetiapine or valproate 
for 12 months. Although patients on antipsychotics had significantly fewer depressive 
days (according to the Life Chart Method data), no significant differences between 
the two treatment groups emerged regarding days with manic or hypomanic symp-
toms, response rates, and reduction in scores of the HDRS, MADRS, and YMRS.

Mood stabilizer- anticonvulsant monotherapy
One prospective study reported the comparative, prophylactic effects of carbamaz-
epine, lithium and their combination in a sample of BD- I patients.30 More than half 
of these patients had a prior history of rapid cycling, and this was associated with 
a better response on the combination (on the CGI), a lower number of episodes 
(vs lithium), and higher number of days to the first manic episode. Nevertheless, 
treatment- specific effects on time to relapse, number of relapses, and TEAS rates 
were not reported for rapid cyclers.

A preliminary report of the potential prophylactic effects of lamotrigine in BD 
patients with a history of rapid cycling during the year prior to study commence-
ment was published by Walden et al.31 A small sample of patients was randomized to 
receive either lithium or lamotrigine monotherapy for 12 months. Six out of seven 
patients in the lamotrigine group had fewer than four episodes, while this was the 
case for three out of seven patients allocated to lithium treatment. Time to relapse 
and rates of TEAS were not reported.

The prophylactic effects of lamotrigine were reported by Calabrese et  al. in a 
double- blind, placebo- controlled study in which mood- stabilized BD patients with a 
history of rapid cycling during the preceding year were randomized to receive either 
lamotrigine or placebo monotherapy for six months.32 Lamotrigine did not differen-
tiate from placebo regarding the primary outcome that was the time to additional 
pharmacotherapy for emerging symptoms, although it proved to be superior in two 
secondary outcome measures; namely, time for premature discontinuation for any 
reason and the percentage of patients that remained stable on monotherapy for the 
whole duration of the study. A prospective analysis of the same data set, using the 
prospective Life Chart Method, showed that patients on lamotrigine were 1.8 times 
more likely to achieve euthymia at least once weekly during the six- month period.33 
Number of relapses and time to relapse were not reported.

For the prevention phase, the data so far suggest that divalproex was not more 
effective than lithium4 and also that the combination of lithium plus divalproex was 
not more efficacious than lithium monotherapy.34 A small study reported that the 
combination of lithium plus carbamazepine was more effective than either agent 
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alone.30 Notwithstanding the data were negative for lamotrigine, some secondary 
outcome measures provided a signal for efficacy, especially for BD- II patients.32. 
Overall, the widely believed concept, among clinicians, that divalproex is more effec-
tive than lithium for the prophylaxis of mood episodes in rapid cycling BD was not 
supported by a trial involving 139 patients.35

Beyond the previously mentioned studies that had compared the mood- 
stabilizing effects of lithium versus carbamazepine30 or lamotrigine,31 Kemp et al. 
conducted a comparative, double- blind, six- month study of lithium monotherapy 
and its combination with divalproex in 31 rapid cyclers with co- morbid substance 
use disorders.34 Lithium did not produce differential results when compared to the 
combination therapy; however, the number of relapses and the rate of TEAS were 
not reported.

Previously, Calabrese et  al. conducted a double- blind, parallel- group study that 
compared lithium versus divalproex monotherapy.4 The sample of this trial com-
prised 60 recently manic or hypomanic patients (stratified for BD- I and BD- II) who 
achieved a persistent response for at least six months on a combination of lithium 
plus divalproex; trial duration was 20  months. The results failed to support the 
hypothesis that divalproex was more efficacious than lithium in relapse prevention, 
although the small sample of patients and the potential effects of lithium discontinu-
ation do not allow the generalizability of these findings.

Treatment combinations
The efficacy of the combination of carbamazepine plus lithium and of the addition 
of lamotrigine following non- response to lithium plus divalproex combination have 
been previously discussed.30,36 Overall, the results seemed inconsistent. Although 
lithium monotherapy was not found to be inferior in efficacy to the lithium– 
divalproex combination for relapse prevention, the history of rapid cycling predicted 
a superior response to the lithium– carbamazepine combination than to either drug 
in monotherapy.

Two studies have explored the efficacy and safety of quetiapine combined with 
lithium or divalproex in the prevention of mood episodes in rapid cycling BD- I 
patients with their most recent episode being either manic/ mixed or depressive.37,38 
Both studies had a similar design. Specifically, BD patients who achieved and main-
tained stability on quetiapine plus lithium or divalproex combination for at least 12 
weeks were randomized to remain on this combination or to be switched to placebo 
plus lithium or divalproex. The patients were treated in this double- blind studies for 
up to 104 weeks. Both trials have found that maintenance with adjunctive quetiapine 
was significantly more efficacious than placebo in preventing relapse.

Another large controlled trial evaluated the efficacy of adjunctive maintenance 
treatment with risperidone long- acting injectable (RLAI) on treatment as usual 
(TAU) in 240 BD- I patients with at least four mood episodes in the 12 months prior 
to study entry.39 Of 240 participants, 124 met stability criteria and were thus rand-
omized to RLAI or placebo for 52 weeks. By the end of the trial, relapse rates were 
significantly higher for placebo than for RLAI, and relative relapse risk was 2.3 
higher for adjunctive placebo (p = 0.011).
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Another recent trial has randomized adults with rapid cycling type I or type II BD 
to receive either RLAI plus TAU or TAU alone for 12 months. By the end of this open- 
label randomized trial, any- cause relapse rates did not significantly differ between 
RLAI plus TAU and TAU alone.40

Continuation of antidepressants versus discontinuation
The effects of continuing versus discontinuing antidepressants after acute recovery 
of bipolar depression on the long- term course of BD were explored within the frames 
of the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP- BD) 
trial.41 It was observed that of the presence of rapid cycling predicted three times 
more depressive episodes with antidepressant continuation, while patients with 
rapid cycling BD showed increased number of depressive episodes, shorter episode 
latency, and consequently fewer weeks in remission. These results should be trans-
lated with caution as the number of patients with a rapid cycling course was rela-
tively small (n = 17). This finding was supported by the European Mania in Bipolar 
Longitudinal Evaluation of Medication (EMBLEM) study, which found that patients 
who had continued the use of antidepressants in the maintenance phase of the study 
(14%; n = 341) were more likely to be rapid cyclers compared with those who were 
not taking antidepressants.

Evidence from meta- analysis
A meta- analysis has suggested that lithium is at least in part efficacious in rapid 
cycling BD patients,42 while a second meta- analystic review has found no consistent 
advantage of any treatment option versus the others for rapid cycling BD.2 The meta- 
analysis of 20 studies published in 1974– 2002 comparing subjects with rapid and 
non- rapid cycling BD reported that in contrast to common beliefs, lithium prophy-
laxis may be efficacious for a considerable number of rapid cyclers, especially when 
prescription of antidepressants is avoided. Hypothyroidism may be associated with 
mood destabilization in vulnerable patients.42

Conclusion
This chapter has evaluated evidence for treatment options for rapid cycling BD. 
Accessible evidence is scarce and limited. Only a limited number of trials have 
been designed to specifically address the question of how to treat effectively bipolar 
patients with a rapid cycling pattern. On the other hand, the majority of the pub-
lished data consists of either post hoc analyses or open- label studies. Despite the 
dearth of bibliographical documentation, some basic recommendations could be 
made based on the existing data.

The treatment of rapid cycling BD patients is being based on two axons: the treat-
ment of the acute episode and the prevention of relapses. Regarding the management 
of acute episodes, the strongest and more robust data exist for atypical antipsychot-
ics. Both aripiprazole and olanzapine were found to be efficacious and well toler-
ated in acutely manic rapid cycling patients, whereas quetiapine reduced, only, the 
intensity of the depressive symptomatology. The second more extensively studied  
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class of psychotropic medication in the treatment of acutely ill rapid cycling patients 
is that of mood stabilizers and anticonvulsants, for which the data are even more 
limited and controversial. Finally, newer antidepressants such as venlafaxine and 
escitalopram have also been studied with positive results in reducing the severity of 
depressive symptomatology.

Concerning relapse prevention, both atypical antipsychotics and mood stabilizers 
and anticonvulsants have also been studied. Aripirpazole and olanzapine increased 
the time to relapse, whereas quetiapine resulted in fewer depressive days. RLAI, on 
the other hand, produced mixed results. Regarding mood stabilizers and anticon-
vulsants, lithium, divalporex, carbamazepine, and lamotrigine have been studied 
either as monotherapy or in combination. The most interesting finding was about the 
efficacy of lithium, especially in comparison with divalproex. Despite the common 
belief that the latter is more effective, lithium was found to be at least as effective as 
divalporex and also was not inferior to the combination with divalproex.

As aforementioned, the literature regarding both acute and chronic treatment of 
rapid cycling BD patients is limited and its quality is generally poor. Its supplementa-
tion with randomized controlled trials that will recruit patients’ samples, adequately 
powered for rapid cycling BD, is needed in order to clarify the benefits and also the 
drawbacks of the existing medications.
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Introduction
It is increasingly recognized that bipolar disorder illness morbidity is driven by 
depression.1 Depressive symptoms, whether acute or chronic treatment resistant, 
often are accompanied by mixed symptoms, suicidality (disease related and treat-
ment emergent), catatonia, and medical co- morbidity further fuelling symptom 
burden and clinical challenges in successful treatment intervention.2 Despite the 
predominant illness burden, the evidence base for acute bipolar depression is sig-
nificantly less than the evidence bases for acute mania (lithium, divalproex sodium, 
carbamazepine, typical antipsychotic chlorpromazine, and atypical antipsychot-
ics aripiprazole, asenapine, cariprazine, olanzapine, quetiapine (immediate and 
extended release), risperidone, and ziprasidone) and maintenance relapse prevention 
(lithium, lamotrigine, aripiprazole, olanzapine, quetiapine extended release, risp-
eridone intramuscular injection, ziprasidone adjunctive therapy). Most of the drug 
development for bipolar depression has focused on atypical antipsychotic therapies.

Atypical antipsychotics
Quetiapine, olanzapine/ fluoxetine, olanzapine (Japan only), and lurasidone all have 
regulatory approval for treatment of bipolar depression. The evidence base for que-
tiapine includes more than 2,500 bipolar I/ II depressed subjects who participated in 
four eight- week, placebo- controlled trials.3,4,5,6 In comparison to placebo, 300 and 
600 mg alike were associated with higher rates of response (50% symptom reduc-
tion), remission (Montgomery- Åsberg Depression Rating Scale (MADRS) ≤12), and 
overall baseline to endpoint symptom reduction utilizing MADRS. Both doses as 
well outperformed lithium6 and paroxetine4 with selective serotonin reuptake inhib-
itor (SSRI) monotherapy showing a threefold increase in treatment- emergent switch 
in comparison with quetiapine.
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The initial lurasidone evidence base includes two, six- week, randomized, double- 
blind studies comparing lurasidone monotherapy (low dose— 20– 60 mg/ day, high 
dose— 80– 120 mg/ day) or lurasidone adjunct (20– 120 mg/ day) to therapeutic lith-
ium or valproate to placebo in patients (total n=853) with bipolar I  depression.7,8 
Compared with placebo, lurasidone, both monotherapy doses (mean low 31.8 mg 
and mean high dose 82.0 mg) and adjunctive (mean dose 66.3 mg), was associated 
with higher rates of response, remission, and overall depressive symptom burden 
(baseline to endpoint change in MADRS). In an exploratory post hoc analysis of 
the monotherapy study, mixed features (defined as a Young Mania Rating Scale 
(YMRS) score ≥4 at study baseline) was highly prevalent (>50%) and treatment 
with lurasidone, in comparison with placebo, was associated with greater depres-
sive (ie MADRS) symptom reduction in both mixed and non- mixed groups.9 A more 
recent study in major depression with mixed features (n=209), using pre- Diagnostic 
and Statistical Manual of Mental Disorders (5th edition) (DSM- 5) criteria defined 
as major depression with two or three protocol- defined non- overlap core manic 
symptoms, lurasidone (mean daily dose 36.2 mg) was more effective than placebo in 
reducing both depressive and manic symptoms.10 The latter two studies support the 
DSM- 5 transdiagnostic concept of the mixed specifier.

The evidence base for olanzapine/ fluoxetine combination (OFC) was, in essence, 
an exploratory arm (n=86) of OFC to an eight- week, placebo- controlled randomized 
trial comparing olanzapine monotherapy (n=370) to placebo (n=377) in bipolar 
I depression.11 The combination of olanzapine (mean daily dose 7.4 mg)/ fluoxetine 
(mean daily dose 39.3 mg) was superior to placebo in baseline to eight- week endpoint 
change in MADRS and both response and remission rates. Olanzapine monotherapy 
(mean dose 9.7 mg daily) was superior to placebo in improving depression; however, 
the overall symptoms reduction of depression was significantly greater with OFC 
versus olanzapine. The evidence base for olanzapine has a second six- week, placebo- 
controlled study showing olanzapine monotherapy (n=343) for bipolar I depression 
was more effective than placebo (n=171); this significant difference was in over-
all symptoms burden (baseline to endpoint change in MADRS rated depression), 
response, and remission rates, but not recovery.12

Early evidence would suggest that cariprazine, a dopamine D3 and D2 receptor 
partial agonist atypical antipsychotic with regulatory approval for acute mania, may 
have broader mood stabilization properties. In an eight- week, randomized, double- 
blind placebo- controlled investigation of patients with bipolar I depression (n=571), 
cariprazine 1.5 mg daily, in comparison with placebo, was associated with a greater 
reduction in depressive symptoms as measured by the MADRS at week six (primary 
outcome) and week eight (completer analysis of ‘efficacy persistence’). At week six, 
there was no significant difference between low- dose cariprazine (0.75 mg) and pla-
cebo; higher- dose cariprazine 3.0 mg demonstrated greater symptom reduction than 
placebo, but did not retain significance for multiple comparison adjustment.13

While lurasidone has not been systematically evaluated in acute mania (ie no evi-
dence base nor regulatory approval) and clozapine, despite antimanic evidence, is 
not Food and Drug Administration (FDA)- approved, atypical antipsychotics as a 
class, are generally considered to possess antimanic properties. The evidence base, 
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notwithstanding some methodological design issues, however, does not suggest that 
atypical antipsychotics as a class possess antidepressant properties (ie negative stud-
ies with aripiprazole and ziprasidone).14,15 Major concerns for atypical antipsychotics 
focus on weight gain, cardiometabolic risk factors, and risk of tardive dyskinesia 
(TD). These issues become increasingly relevant when shifting from acute treatment 
to maintenance treatment.

Lithium and mood- stabilizing anticonvulsants
In comparison to a gold standard status as an active comparator in acute mania, 
the contemporary evidence based for lithium in bipolar depression is limited. One 
secondary analysis has suggested greater depressive symptom reduction with main-
tenance therapeutic (>0.8 mmol/ L) versus non- therapeutic (</ =0.8 mmol/ L) lithium 
levels.16 Similar data on longer time to episode recurrence (manic or depressive) in 
bipolar I patients stabilized on a lithium level of 0.6– 1.2 mEq/ L versus <0.6 mEq/ L 
suggests that higher dosing of mood stabilizers, if tolerated, may reduce symptoms 
and possibly reduce need complex multimodal treatment.17

Lithium- associated changes in thyroid economy may impede therapeutic effective-
ness, particularly for depression, and may provide a novel treatment intervention in 
treatment- resistant cases of bipolar depression. A number of studies have suggested 
that lower mean serum free T4 and/ or higher TSH levels respectively during lith-
ium maintenance are associated with increased depression symptom severity, rapid 
cycling, and depression recurrence.18,19 In medication- free patients with depression, 
a significant inverse correlation between TSH and cerebral blood flow and glucose 
metabolism has been identified that may represent a neurobiological correlate to this 
depression relapse risk.20 Finally, in a novel, placebo- controlled trial design that ran-
domized 62 treatment- resistant bipolar I/ II depressed patients (35% on lithium) to 
high- dose levothyroxine (300 micrograms), a secondary analysis revealed a signifi-
cant improvement in depressive symptoms in bipolar women (vs men) with a signifi-
cant association in baseline TSH and subsequent decrease in depressive symptoms.21

The evidence base for lamotrigine, FDA- approved for maintenance (ie manic and 
depressive relapse)22 is based primarily on meta- analysis. Geddes et al.23 conducted 
a meta- analysis on five placebo- controlled trials (n=1072 bipolar I and II patients). 
While there was variable study duration (7– 10 weeks) and dosing strategy (fixed 50 
mg and 200 mg, flexible dose 100– 400 mg), there was evidence that lamotrigine, in 
comparison with placebo, was associated with a higher rate of treatment response 
defined as a 50% or greater decrease in symptoms: MADRS (RR=1.22, 95% CI 1.06– 
1.41), HDRS (RR=1.27, 95% CI 1.09– 1.47); remission rates, however, did not differ by 
treatment. The evidence base has been further supported by the LamLit study; in an 
eight- week, randomized, placebo- controlled trial of 124 lithium maintained bipolar 
I/ II depressed outpatients, 200 mg adjunct lamotrigine was associated, in compari-
son with placebo, with a significantly greater reduction of depressive symptoms and 
higher response rate.24 In a considerably smaller meta- analysis of four, short- term 
(6– 8 week), placebo- controlled trials with a total of 142 bipolar I  or II depressed 
patients, divalproex monotherapy, in comparison with placebo, was associated with 
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greater depressive symptom reduction and higher rates of clinical response and 
remission.25,26 Furthermore, a secondary analysis of a valproate maintenance study 
suggests less symptom severity and need for adjunctive antidepressant therapy.27

Neuromodulation
While electroconvulsive therapy (ECT) has been an available treatment for depres-
sion, arguably the treatment of choice for severe (ie catatonia, psychotic depression) 
acute depression, there has been little systematic study of ECT for bipolar depression. 
Schoeyen et al.28 in a six- week, six- site study randomized 73 bipolar patients to thrice 
weekly right unilateral ECT versus algorithm- based pharmacological treatment 
for broadly defined treatment- resistant depression. Baseline to six- week endpoint 
depressive symptom severity was significantly reduced with ECT in comparison 
with algorithm pharmacological treatment; in a completer analysis, response rates 
(73.9% vs 35%) were significantly higher in ECT versus pharmacological treatment 
but there was no difference in remission rates. While further work needs to evalu-
ate the longer- term benefits of acute intervention, merits of bilateral ECT known to 
have greater efficacy and side effects than unilateral, and evaluating ECT response 
rate standardizing treatment resistance to the index (vs lifetime) episode, this study 
underscores the therapeutic potential of ECT.29,30

Repetitive transcranial magnetic stimulation (rTMS) has an evidence base and 
regulatory approval for major depressive disorder in adults whose index episode of 
depression has failed to achieve satisfactory improvement prior to antidepressant 
medication. There is has been great interest in looking at this neuromodulatory treat-
ment for bipolar depression. In the first meta- analysis (19 studies, n=181) of rTMS 
in bipolar disorder, the clinical response rate (50% symptom reduction) was signifi-
cantly higher in patients receiving active rTMS versus sham rTMS (McGirr et  al., 
2016).31 A limitation of this early meta- analysis for a novel neuromodulatory device 
is the substantial clinical trial design heterogeneity including stimulation target, lat-
erality, and high (10 Hz) versus low (1 Hz) stimulation parameters. Targeting right 
dorsal lateral prefrontal cortex (rDLPFC) had the highest rate of clinical response; 
laterality and stimulation parameters did not statistically separate in secondary 
analyses. In the largest trial to date, 49 bipolar depressed patients were randomized 
to bilateral sequential (1 Hz rDLPFC followed by 10 Hz lDLPFC) versus sham rTMS 
for four weeks.32 There was no significant difference between groups in baseline to 
endpoint symptom burden reduction, nor response or remission rates. Further work 
with adequate sample size is encouraged to further characterize the evidence base for 
rTMS in bipolar depression.

An early two- year open- label investigation of bilateral subcallosal cingulate white 
matter deep brain stimulation (DBS) showed a significant decrease in depressive 
symptoms with similar response and remission rates for both treatment- resistant 
unipolar (n=10) and bipolar (n=7) depressed patients.33 There is interest in better 
understanding the potential role of this neuromodulatory brain stimulation for 
treatment- resistant bipolar depression34 recognizing well- established risk for DBS- 
induced mania in DBS- treated Parkinson’s patients (Chopra et al., 2011).35
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Antidepressants
With the exception of fluoxetine, all regulatory- approved antidepressants have 
received their indication in major depressive disorder; patients with a history of mania 
or hypomania in these regulatory development studies were routinely excluded from 
participation. As such, given the dearth of approved treatments for bipolar depres-
sion, there has been widespread use of unimodal antidepressants with little guidance 
from an evidence base.36,37 Meta- analysis of 16 acute clinical trials comparing antide-
pressant therapy to placebo or active control (n=3113) found no significant benefit of 
antidepressant therapy in rates of response (relative risk RR = 1.17, 95% CI, 0.88– 1.57; 
p=0.28) or remission (RR=1.14, 95% CI, 0.90– 1.45; p=0.28).38,39

The evidence base for the acute phase or short- term use of antidepressants in bipo-
lar II depression is limited, but may challenge previous meta- analyses. In a 12- week 
randomized double- blind comparison of venlafaxine versus lithium monotherapy 
for bipolar II depression (n=129), venlafaxine was associated with a significantly 
higher rate of response (68% vs 34%) with no difference in hypomanic symptoms.40 
Conversely, 142 bipolar II depressed patients participated in a 16- week randomized, 
double- blind study of lithium monotherapy, sertraline monotherapy, and lithium/ 
sertraline combination therapy. All three treatments were associated with similar 
response rates (63%) and switch rates (majority within the first five weeks); the com-
bination group was associated with the higher dropout rate with no added benefit of 
acceleration of treatment response.10

While the Sidor and Macqueen work did not identify a risk of antidepressant- 
induced mania or treatment- emergent affective switch (TEAS), there is increasing 
recognition that a subset of clinical factors (mixed symptoms, age, bipolar I  sub-
type, tricyclic antidepressant) and genetic/ other biological factors, rarely powered 
to be studied in clinical trial development programmes, may identify individualized 
risk.41,42 While early work focused appropriately on serotonin transporter candidate 
gene and risk of antidepressant- induced mania (AIM + ), genome wide association 
studies may identify areas of novel investigation.43

Psychotherapy
The psychotherapeutic evidence base for bipolar depression is best exemplified by 
the one- year randomized Systematic Treatment Enhancement Program.44 293 bipo-
lar I or II medicated depressed outpatients were randomized to biweekly 30 sessions 
of intensive psychotherapies (family- focused, interpersonal, or cognitive behaviour 
therapy) versus general psychoeducation for three sessions. One- year recover rates, 
defined as no more than one or two moderate symptoms of depression for at least 
eight weeks, were significantly higher in the intensive psychotherapy groups than 
with general education (64% vs 52%).

Novel drug development
Some of the early evidence base for novel drug develop in bipolar depression appear 
promising. The NMDA antagonist ketamine has clearly demonstrated a rapid, 
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non- sustained antidepressant response in both unipolar and bipolar depression;45 
as reviewed by Bobo et al.,46 the strength of symptom- burden reduction appears to 
be more robust for unipolar versus bipolar depression. While the unipolar signal 
may be stronger in this initial review and development programmes go forward with 
treatment- resistant depression and suicidal ideation, single- dose ketamine treat-
ment followed by glycine co- receptor NMDA antagonist d- cycloserine treatment 
(eight weeks, 1,000 mg daily) has been associated with remission in 4 out of 7 bipolar 
depressed patients.47 Thus, longer- term treatment designs of modulating the NMDA 
receptor may have therapeutic benefit for bipolar depression. D- cycloserine is also 
part of a fixed- dose combination alongside lurasidone (marketed as Cyclurad®) that 
is undergoing investigation, after a similar single dose of ketamine, as a treatment 
for acute suicidality in bipolar depression (http:// www.neurorxpharma.com). Early 
work also appears promising for riluzole,48,49 dopamine D3 partial agonist pramipex-
ole,50,51 and based on inflammatory models of illness progression52 N- acetylcysteine,53 
celecoxib,54 pioglitazone, an insulin sensitizing agent,55 and other anti- inflammatory 
agents.56

Despite early positive signals from modafinil57 and armodafinil,58 two subsequent 
studies failed to show significant difference between armodafinil and placebo;59,60 
these negative studies have identified important designs concerns of extensive het-
erogeneity of study sample attempting to maximize generalizability that ultimately 
failed. Similarly, early investigation of agomelatine for bipolar depression did not 
show significant difference from placebo.61

Conclusion
While the evidence base for bipolar depression has increased over the last decade, 
there remains unmet need to develop new interventions that are effective, fast- 
acting, sustainable, and with low side effect burden. After the evidence base contrib-
utes to regulatory approval, there will be increasing interest to develop personalized 
or precision- guided predictors or biomarkers of response to best optimize interven-
tions for bipolar depression (see Box 7.1).

Box 7.1 Level of evidence base for bipolar depression

Regulatory approval
Olanzapine/ fluoxetine combination, quetiapine, lurasidone, and olanzapine 

(Japan only)
Controlled evidence and or meta- analyses
Cariprazine, lamotrigine, valproate, ECT, intensive psychotherapy
Exploratory
rTMS, pramipexole, ketamine, ketamine/ D- cycloserine, anti- inflammatories

 

http://www.neurorxpharma.com
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Chapter 8

Evidence- based maintenance 
treatment of bipolar disorder

Dina Popovic and Eduard Vieta

Introduction
The ongoing research on bipolar disorder (BD) has highlighted its pervasive and 
debilitating nature, characterized by lifelong recurrent episodes and residual intra- 
episodic symptomatology.1 Almost half of all treated patients experience a recur-
rence within two years and 70– 90% within five years,2 while the lifetime recurrence 
rate is 95%.3

Management of BD after acute treatment of mood episodes entails first continua-
tion therapy aiming to prevent relapses, followed by maintenance therapy focusing 
on prevention of recurrences.4 Although the main aim of long- term treatment is the 
prevention of future mood episodes, the more realistic key goal is to reduce inter- 
episode symptomatology alongside with a reduction in the frequency and severity 
of episodes.

The maintenance treatment of BD represents a major clinical challenge. The cur-
rent first- line treatment strategies for long- term treatment of BD are represented 
by lithium, lamotrigine, valproate, olanzapine, quetiapine in monotherapy and as 
adjunctive therapy, aripiprazole for the prevention of manic events, risperidone long- 
acting injection monotherapy and as adjunctive therapy, and adjunctive ziprasidone 
for the prevention of mood events.5

When several treatment options are available for a specific indication, having a 
reliable estimate of comparative efficacy (prevention of any mood episode, of manic, 
hypomanic, or mixed episode, and of depressive episode), tolerability, and accept-
ability is clinically useful.

Another common dilemma that clinicians face is whether they should combine 
treatments. It is usually recommended to initially attempt to manage patients in 
monotherapy in order to enhance adherence and minimize side effects, but combi-
nation therapy is often necessary.

Monotherapy trials against placebo remain the gold standard design for deter-
mining efficacy in BD.6 A recommended tool for reporting results of clinical trials 
for bipolar disorder is represented by the number needed to treat (NNT) analy-
sis.7 NNT summarizes the effect of treatment in terms of the number of patients a 
clinician needs to treat with a particular therapy to expect to prevent one adverse 
event. NNT is a measure of effect size, and calculation of the NNT can quantify the 
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clinical relevance of a statistically significant study result.8 Although NNT has been 
described as ‘the least misleading and most clinically useful measure of treatment 
effectiveness’,9 it is considered likely to help translate efficacy- driven clinical data to 
information that will more readily guide clinicians on the benefits of specific inter-
ventions in BD.7

Polarity index (PI) is a novel metric for bipolar disorders that aims to guide clini-
cians in choosing optimal management strategy for long- term maintenance treat-
ment. PI is a measure of the relative prophylactic efficacy of drugs used in BD. PI is 
derived by dividing the number needed to treat (NNT) for the prevention of depres-
sive episodes by the NNT for the prevention of manic episodes.10 Drugs with a PI 
superior to one have stronger antimanic versus antidepressant prophylactic proper-
ties, whereas those with PI inferior to one are more effective for preventing depressive 
episodes than the manic ones. Drugs with the PI of one have a comparable antimanic 
and antidepressive potential.10

Drugs for maintenance treatment  
of bipolar disorder
In general, if a patient has responded satisfactorily to a certain drug during the acute 
phase, the same treatment should be maintained during maintenance treatment. 
This was confirmed in two randomized controlled trials (RCTs).11,12

Table 8.1 summarizes the characteristics of the placebo- controlled RCTs for all the 
antipsychotics used for maintenance treatment of BD.

Aripiprazole
Two of three RCTs have found aripiprazole efficacious for maintenance treatment 
of bipolar I  disorder, as monotherapy or as adjunctive treatment. One relapse- 
prevention study was performed on efficacy of aripiprazole in monotherapy in 161 
BD I  patients.13 The results suggested that aripiprazole 15– 30 mg/ day was signifi-
cantly superior to placebo in prevention of relapse into any mood episode during a 
100- week- long double- blind treatment, with an NNT value of 6.13 Aripiprazole was 
significantly superior to placebo in preventing relapse to mania, which translates into 
an NNT of 7. No difference in prevention of depressive relapses was noted between 
aripiprazole and placebo. Results have been similar in RCTs involving aripiprazole 
as adjunctive therapy. This was shown in a 52- week, relapse- prevention RCT (N=337) 
that assessed the efficacy of aripiprazole as adjunctive treatment to lithium or dival-
proex in patients with manic/ mixed episodes who displayed inadequate response to 
lithium or divalproex.14 Results suggested that patients in remission for 12 weeks who 
were randomized to add- on treatment with aripiprazole had lower rates of relapse to 
manic (NNT=10) but not depressive episodes (NNT=33.3).14,10

According to the pooled data from these two studies,13,14 the PI of aripiprazole is 
4.38, suggesting a higher antimanic versus antidepressive efficacy.

Given that efficacy was shown for the prevention of any mood episode and for 
mania in particular, aripiprazole represents a first- line option for treatment and pre-
vention of mania in maintenance treatment of bipolar disorder.15
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Table 8.1 Characteristics of included randomized controlled studies of antipsychotics 
in maintenance treatment of bipolar disorder

Trial (in order 
of appearance 
in text)

Patient inclusion criteria 
(maintenance phase)

Duration 
(weeks)

Number 
randomized

Dosage (mg/ day) 
or plasma levels/ 
Mean dosage

Keck et al., 2007 Bipolar I
≥ 18 years
YMRS ≤ 10
MADRS ≤ 13
No hospitalization in 
previous 3 months

100 ARI=78
PLA=83

ARI: 15– 30mg/ day
Mean: 23.8 mg/ 
day

Marcus et al., 
2011

Bipolar I
YMRS ≥ 16
Current or recent manic/ 
mixed episode
Inadequate response to 
lithium or valproate  
YMRS ≥ 16 and ≤ 35%
decrease from baseline 
at 2 weeks

52 ARI + LI/ 
VPA=168
PLA + LI/ 
VPA=169

ARI: 10– 30 mg/ 
day

Tohen et al., 
2006

Bipolar I
≥ 18 years
YMRS ≤ 12
HAM- D ≤ 8
2 prior mixed or manic 
episodes in past 6 years

48 OLZ=225
PLA=136

OLZ: 5– 20 mg/ day

Vieta et al., 
2008(a)

Bipolar I
≥ 18 years
YMRS ≤ 12
HAM- D ≤ 12

104 QUE + LI/ 
VPA=336
PLA + LI/ 
VPA=367

QUE: 400– 
800 mg/ day 
Mean: 497 mg/ day
LI: 0.5– 1.2 mEq/ L
VPA:50– 125 μg/ mL

Suppes et al., 
2009

Bipolar I
≥ 18 years
YMRS ≤ 10
MADRS ≤ 13

104 QUE + LI/ 
VPA=310
PLA + LI/ 
VPA=313

QUE: 400– 800 mg/ 
day
Mean: 519 mg/ die
LI: 0.5– 1.2 mEq/ L
Mean: 0.71– 
0.74 mEq/ L
VPA:50– 125 μg/ mL
Mean: 68.91– 
71.38 μg/ mL

Weisler et al. Bipolar I
YMRS ≤ 12
MADRS ≤ 12
Acute current or recent 
(past 26 weeks) manic, 
depressive, or mixed index 
episode treated with QUE

104 QUE=404
LI=364
PLA=404

QUE: 300– 800 mg/ 
day
Li: 0.6– 1.2 mEq/ L
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Aripiprazole is usually started at a dose of 10 or 15 mg per day, and may be 
increased to 15 or 30mg per day. Lower starting doses of 2 or 5 mg per day may 
help prevent side effects. Common side effects include tremor, akathysia and other 
extrapiramidal symptoms, headache, agitation, anxiety, nausea, and xerostomia. 
The incidence of extrapyramidal symptoms may be higher in subjects taking ari-
piprazole compared with other second- generation antipsychotics such as quetiapine 
and olanzapine.16

Olanzapine
Two placebo- controlled studies with maintenance treatment phases of 12 and 
18  months have assessed the efficacy of olanzapine as maintenance treatment of 
BD,17,18 and two additional RCTs where olanzapine was included as control arm.19,20

Trial (in order 
of appearance 
in text)

Patient inclusion criteria 
(maintenance phase)

Duration 
(weeks)

Number 
randomized

Dosage (mg/ day) 
or plasma levels/ 
Mean dosage

Quiroz et al., 
2010

Bipolar I
18– 65 years
Recent manic/ mixed 
episode or
stable patients with ≥ 
1 mood episode in past 
4 months

96 RLAI=140
PLA=136

RLAI: 12.5– 50 mg 
i.m. Mean: 25 mg

Macfadden 
et al., 2009

Bipolar I
18– 70 years
≥ 4 episodes in the 
past year

52 RLAI 
+ TAU=65
PLA + 
TAU=59

RLAT: 25– 50 mg /  
2 weeks

Bowden et al., 
2010

Bipolar I
≥ 18 years
Current or recent manic/ 
mixed episode
MRS ≥ 14

24 ZIP + LI/ 
VPA=127
PLA + LI/ 
VPA=113

ZIP: 80- 160 mg/ die
LI: 0.6– 1.2 mEq/ L
Mean: 0.7– 
0.9 mEq/ L
VPA:50– 125 μg/ mL
Mean: 67.4– 72.8

Berwaerts et al., 
2012

Bipolar I
Manic or mixed episode
YMRS ≥ 20
18– 65 years
Minimum 2 lifetime 
episodes

171 PALI:146
PLA: 144
OLZ: 82

PALI: 3– 12 mg/ day
OLZ: 5– 20 mg/ day

Vieta et al., 2012 Bipolar I
≥ 2 mood episodes in 
the previous year

52 RLAI: 132
OLZ: 131
PBO: 135

OLZ: 10 mg/ day
RIS: 25– 50 mg i.m.

* NNT analyses refer to 12- month period

PLA=placebo, ARI=aripiprazole, OLZ=olanzapine, QUE=quetiapine, RLAI=risperidone long- acting 
injection, TAU=treatment as usual, ZIP=ziprasidone, PALI=paliperidone ER

Table 8.1 Continued
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When comparing olanzapine to placebo over 12 months,17 the NNT was 3 for pre-
vention of symptomatic relapse to any mood episode, indicating a large clinical main-
tenance effect size difference between olanzapine and placebo. When olanzapine 
plus lithium or valproate was compared with placebo plus lithium or valproate over 
an 18- month period, the NNT for the prevention of any episode was not significant.

Furthermore, olanzapine showed a significant difference in the risk of relapse 
into manic episodes over placebo for up to 12 months,17 corresponding to an NNT 
of 5; however, no significant differences emerged from the study comparing olan-
zapine combined with lithium or valproate with placebo combined with lithium or 
valproate over 18 months.18 Olanzapine in monotherapy or combined with lithium 
or divalproex was not significantly superior to placebo in preventing relapse into 
depressive episodes.17

Olanzapine was included as an active control arm in two additional RCTs.19,20 In 
both studies, patients receiving olanzapine had a significantly longer time to a recur-
rence of mood episode than either risperidone long- acting injection (RLAI)19 and 
paliperidone extended release (ER).20

Overall, olanzapine in monotherapy has proven efficacy for prevention of any 
mood episode as well as manic episodes. The PI of olanzapine, based on the weighted 
mean of three RCTs18,17,19 is 2.98.10

Notwithstanding olanzapine’s proven efficacy, it has a number of potentially seri-
ous metabolic side effects, such as increased weight gain and increased risk of devel-
oping diabetes mellitus type II. Other side effects include increased cholesterol and 
triglycerids, dyspepsia, constipation, xerostomia, somnolence, fatigue, insomnia, 
and extrapyramidal symptoms.16 The recommended dose is 5– 20 mg at bedtime.

Quetiapine
Three placebo- controlled randomized double- blind studies assessed the efficacy of 
quetiapine in long- term treatment of BD I.21,22,23,24 Two studies21,23 assessing effec-
tiveness of quetiapine as add- on therapy during continuation treatment for up to 
104 weeks demonstrated that quetiapine in combination with lithium or divalproex 
was significantly more effective than lithium or divalproex alone in the prevention 
of mood episodes, which translates into an NNT of 4. In a study by Weisler et al.,24 
evaluating quetiapine as monotherapy for up to 104 weeks, quetiapine was found 
effective in the prevention of any mood episode, with an NNT of 3.

Quetiapine in combination with lithium or divalproex was significantly more 
effective than the placebo in combination with lithium or divalproex in preventing 
recurrence of mania, assuming an NNT value of 7 in the study by Vieta et al.21 and 
9 in the study by Suppes et al.23 Likewise, quetiapine in monotherapy24 was signifi-
cantly more effective than placebo in the prevention of mania, with an NNT of 3.

NNTs were significant for quetiapine plus lithium or divalproex in preventing 
depressive relapses in the two studies evaluating quetiapine as adjunctive therapy, 
with values of 721 and 6.23

Quetiapine in monotherapy assumed an NNT value of 4 in the prevention of 
depressive episodes.24
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Taken together, these data indicate that quetiapine alone and combined with lith-
ium or valproate was effective in preventing any mood episode.15 Quetiapine seems 
to have a similar efficacy for prevention of mania and depression, with polarity index 
of 1.14.10

Generally the starting dose is 100– 200 mg/ die, with typical dose of 400– 800 mg/ 
die in both acute and maintenance treatment. Quetiapine can cause clinically mean-
ingful increase in insulin resistance. Other common side effects include dizziness, 
dry mouth, headache, and somnolence.16

Risperidone long- acting injection
Although the long- term efficacy of oral risperidone has not been assessed,5 four 
RCTs have examined the efficacy of RLAI for maintenance treatment in BD.25,26,19

The first study, by Quiroz et al.,25 examined the long- term efficacy of RLAI25 in 
patients with recent manic or mixed episode followed up for up to 24 months. RLAI 
monotherapy was shown to be superior to placebo in preventing any mood episode 
with an NNT of 4. A study conducted by Macfadden et al.26 assessed RLAI as an 
adjunct to treatment as usual for 52 weeks in 139 patients who had frequently relaps-
ing BD. Significantly fewer patients in the adjunctive RLAI group relapsed into 
any mood episode compared with those in the placebo group, corresponding to an 
NNT of 5.

When comparing RLAI to placebo over 24 months,25 NNT was 4 for the prevention 
of manic recurrences and 8 in the 52- week follow- up trial conducted by Macfadden 
et al.26

The third randomized controlled trial assessing efficacy and safety of RLAI mono-
therapy for recurrence prevention in patients with bipolar I disorder.19 Time to recur-
rence of any mood episode was significantly longer with RLAI versus placebo; the 
difference was significant for time to recurrence of elevated mood episodes but not 
depressive episodes.

Overall, RLAI has proven efficacy for the prevention of any kind of mood episodes, 
as well as for the prevention of mania (NNT=5) while it did not result effective for the 
prevention of depressive episodes (NNT=54). PI of RLAI, based on the results of the 
three studies, is 12.09, depicting its predominantly antimanic action.10

The usual starting dose of RLAI is 12.5– 25 mg every two weeks, with lower dosage 
recommended in patients with lower body mass index or increased sensitivity to side 
effects. The dose may be increased to 37.5 or 50 mg every two weeks. A minimum of 
four weeks should pass between dose adjustments.16

Ziprasidone
The efficacy of adjunctive ziprasidone for maintenance treatment of bipolar mania 
was demonstrated in a recent six- month- long RCT in 239 patients with BD I.27 When 
comparing ziprasidone to placebo, NNT assumed the value of 8 for the preven-
tion of any mood episode while it was not significant for the prevention of manic 
(NNT=15) or depressive episodes (NNT=56). Thus, the PI of ziprasidone is 3.91. No 
maintenance studies have examined the efficacy of ziprasidone in monotherapy. The 
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recommended starting dose of ziprasidone— in adjunct to lithium or ziprasidone— is 
40 mg twice per day, but may be increased to 160 mg/ day based on tolerability and 
efficacy. Common side effects (>10%) are somnolence and headache. Less common 
side effects include extrapyramidal symptoms.27,16

Paliperidone ER
One recent RCT assessed the efficacy of paliperidone ER in maintenance treatment 
of BD.20 In this two- year- long RCT, paliperidone ER was compared to placebo in 290 
patients who remitted from acute manic or mixed episode, and to olanzapine in 82 
patients who remitted with olanzapine and where maintained on it (non- randomized 
arm). The median time to recurrence was longer in patients who received paliperi-
done than placebo, but olanzapine was found to be more effective in prevention of 
mood episodes than paliperidone. Other RCTs are necessary to assess the efficacy 
and tolerability of paliperidone.

Paliperidone can be initiated at dose of 6 mg/ day and the dose can be titrated up by 
3 mg every 2– 3 days within the range of 2– 12 mg per day. Common side effects are 
akathisia, headache, somnolence, dizziness, and nausea.16

Table 8.2 summarizes all the RCTs of mood stabilizers in the maintenance 
treatment of BD.

Lamotrigine
Two RCTs compared lamotrigine, lithium, and placebo in maintenance treatment 
of recently manic28 and depressed29 bipolar I patients. Since the studies were pro-
spectively designed for combined analyses, a pooled analysis from the two discussed 
studies,30 allowing greater power with respect to the original studies, was available for 
NNT analysis and therefore included in the present chapter. An additional double- 
blind, placebo- controlled study examining lamotrigine as maintenance monother-
apy for rapid cycling bipolar patients was available for NNT analysis exclusively for 
prevention of any mood episode.31

Compared to placebo, lamotrigine in monotherapy was found to be effective in 
the prevention of any mood episode in recently manic patients28 with an NNT of 5, 
and showed no significant difference in recently depressed patients.29,10 Data emerg-
ing from the pooled analyses30 evidenced an NNT of 11 for prevention of any mood 
episode.

Lamotrigine was not significantly superior to placebo in the prevention of mania 
in any of the studies discussed.28,29,30

Lamotrigine was found to be superior to placebo in preventing depressive episodes 
in recently manic patients,28 with an NNT value of 7. In contrast, lamotrigine was 
not significantly superior to placebo in the prevention of depressive episode neither 
in recently depressed patients29 nor in the pooled analyses.30

Lamotrigine in monotherapy was found effective in preventing any kind of mood 
episode. Its effectiveness was also demonstrated for the prevention of depressive epi-
sodes in recently manic patients (NNT=21). The PI of lamotrigine, indicative of its 
predominantly antidepressive properties, is 0.40.

 

 



      

Table 8.2 Characteristics of included randomized controlled studies of mood stabilizers 
in maintenance treatment of bipolar disorder

Trial (in 
order of 
appearance 
in text)

Patient inclusion criteria 
(maintenance phase)

Duration 
(weeks)

Number 
randomized

Dosage (mg/ day) or 
plasma levels /  Mean 
dosage

Tohen et al., 
2004

Bipolar I
18– 70 years
YMRS ≤ 12
HRSD- 21 ≤ 8

72 LI/ VPA 
+ PLA=48
LI/ VPA + 
OLZ=51

OLZ: 5– 20 mg/ day
Mean: 12.5 mg/ day
LI: 0.66– 0.86 mEq/ l
VPA: 60.1– 73.8 μg/ mL

Bowden 
et al., 2003

Bipolar I
≥ 18 years
Current or recent
(hypo)mania
≥ 1 additional (hypo)manic 
and 1 depressive episode in 
the past 3 years

76 LAM: 59
LI: 46
PLA:70

LAM: 100– 400 mg/ die
LI: 0.8– 1.1 mEq/ L

Calabrese 
et al., 2003

Bipolar I
≥ 18 years
Current or recent MDE
≥1 additional (hypo)manic 
and 1 depressive episode in 
the past 3 years

72 LAM: 221
LI: 121
PLA: 121

LAM: 50– 400 mg/ die
Mean: 200 mg/ die
LI: 0.8– 1.1 mEq/ L
Mean: 0.8 ± 0.3 mEq/ L

Calabrese 
et al., 2000

Bipolar I and II rapid cycling
≥ 18 years
≤ 14 HAM- D
≤ 12 MRS
< 3 on item 3 HAM- D
stable for 4 weeks

26 LAM: 90
PLA: 87

LAM: 100– 300 mg/ day

Prien et al., 
1973

Manic- depressive, manic 
type

24* LI:101
PLA: 104

LI: 0.5– 1.4 mEq/ L

Bowden 
et al., 2000

Bipolar I
18– 70 years
Manic episode ≤ 3 months 
before randomization
MRS ≤ 11
DSS ≤ 13
gAS > 60
No serious suicidal risk

52 VPA: 187
LI: 90
PLA: 92

VPA: 71– 125 μg/ mL
LI: 0.8– 1.2 mmol/ L

Vieta et al., 
2008(b)

Bipolar I or II
≥ 18 years
YMRS ≤ 12
MADRS ≤ 20
No acute episodes in 
6 months

52 OXC + LI=26
PLA + LI=29

OXC: 1,200 mg/ day
LI: 0.6 mEq/ l

* NNT analyses refer to 12- month period

PLA=placebo, LI=lithium, VPA=valproate, TAU=treatment as usual, LAM=lamotrigine, OXC=oxcarbazepine
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Treatment guidelines recommend a starting dose of 25 mg per day for the first 
two weeks, which can be increased then to 50mg/ die, taken in two separate doses. 
Following this, the dose may be increased by 25– 50mg/ day, one week at a time for 
each increase. The slow titration reduces the risk of serious and potentially life- 
threatening skin rash (0.1% risk of toxic epidermal necrolysis— Stevens- Johnson 
syndrome). The target dose generally ranges from 50 to 200 mg per day. An ER for-
mulation is available for once- per- day dosing. Common side effects include nausea, 
dyspepsia, pain, insomnia, and benign cutaneous reactions.16

Lithium
Lithium has long been considered the gold standard of BD maintenance treatment. 
The first double- blind trial by Prien et al.32 assessed the efficacy of lithium over a two- 
year period. NNT analyses relevant to a one- year period evidenced effectiveness of 
lithium in preventing any mood episode, translating to an NNT of 4.10 Since the mid 
1970s until 2000, no RCTs assessing lithium efficacy were published. From 2000 on, 
four double- blind studies examined the efficacy of lithium as a maintenance treat-
ment.33,28,29,24 In the study by Bowden et al.,33 neither lithium nor valproate were sig-
nificantly superior to placebo in preventing mood episodes over one year in a cohort 
of 372 patients with BD I. In two studies,28,29 lithium was studied as an active com-
parator medication compared to a lamotrigine- enriched sample of patients with BD 
I. In the study by Bowden et al.,28 lithium was found to be significantly more effective 
than placebo in preventing any mood episode, with an NNT of 4 while in recently 
depressed BD I patients the difference was not significant. In a pooled analysis of the 
two studies,30 lithium was significantly more effective than placebo in preventing any 
mood episode, with an NNT value of 7. In a RCT conducted by Weisler et al.24 where 
bipolar I patients were followed up for up to 104 weeks, lithium, assessed as active 
comparator, has proven its effectiveness in preventing any kind of mood episode, 
with an NNT of 3.

Regarding the prevention of manic episodes, in the study by Prien et al.32 lithium 
was effective in the prevention of manic episodes, with an NNT of 4. Lithium was 
also found to be significantly more effective than placebo in preventing mania in 
recently manic patients,28 with an NNT of 2, as well as in pooled analyses of the two 
studies.30

Likewise, in the study by Weisler et al.,24 lithium assumed an NNT value of 3 for 
mania prevention; however, lithium was not significantly superior to placebo in pre-
venting manic recurrences in the remaining two studies.33,29

Lithium was found significantly superior to placebo in preventing depressive epi-
sodes, with an NNT of 4, only in the study by Weisler et al.24 while it resulted not 
significantly superior to placebo in preventing depression in any other of the studies 
as discussed previously.32,33,28,29,30

In conclusion, since the efficacy of lithium was largely demonstrated for the pre-
vention of any mood episode, in particular for mania, lithium continues to represent 
a first- line maintenance treatment for bipolar disorder for the treatment and preven-
tion of mania.
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Pooled results of the previously discussed five studies suggest an NNT of 4.4 for 
prevention of manic episodes, and NNT of 6.1 for the prevention of depressive epi-
sodes, with PI of 1.39, suggesting that lithium may be the only predominantly anti-
manic mood stabilizer.15

Lithium was also shown to reduce suicide risk in patients with bipolar disorder 
I. A meta- analysis on 33 RCTs by Baldessarini et al.34 yielded 13- fold lower rates of 
suicide and reported suicide attempts.

The initial dose of lithium is 300 mg once a day. It is then titrated to achieve serum 
levels of 0.5mEq/ L-  1.2 mEq/ L. The efficacy of lithium is dose- dependent and reli-
ably correlates with serum concentrations. Lower levels are considered to be non- 
effective, and serum level above this range would lead to side effects and toxicity.

Common side effects include weight gain, tremor, gastrointestinal distress, 
impaired concentration, thirst, polyuria, and hypothyiroidism.35

If lithium needs to be discontinued it needs to be done very gradually, since 
abrupt discontinuation is associated with higher rate of recurrence, even after a good 
response and long illness- free period.36

Valproate
There is only one published study assessing valproate in maintenance treatment of 
BD. A  randomized, double- blind, parallel- group multicentre study of treatment 
outcomes was conducted over a 52- week maintenance period.33 Patients with a pre-
vious manic episode were randomized to maintenance treatment with divalproex, 
lithium, or placebo. Although the authors concluded that the treatment arms did not 
differ significantly on time to recurrence of any mood episode during maintenance 
therapy, the NNT for prevention of any mood episode was 7; however, valproate did 
not result superior to placebo in preventing neither manic (NNT=22) nor depressive 
episodes (NNT=11).15,10

Other randomized not placebo- controlled trials showed that valproate may be 
as effective as lithium or olanzapine in the prevention of recurrences, in particular 
depressive recurrences.37

Valproate is initiated at a dose of 300– 500 mg once a day, and titrated to achieve 
a target serum level of 50– 125 mcg/ mL. Long- acting preparations are available that 
can be prescribed once per day.16

Carbamazepine
Although carbamazepine was the first agent after lithium to be advocated for 
long- term treatment of BD and two lithium- controlled studies indicate the drug’s 
efficacy in relapse prevention,38,39 currently there are no available long- term placebo- 
controlled trials. There is also evidence that carbamazepine may be more effective 
in preventing recurrences in subjects affected by bipolar II disorder compared with 
those with BD I.40

A meta- analysis of four RCTs, with a total of 464 patients, supports that carbamaz-
epine has similar efficacy to lithium regarding rates of relapse, but higher withdrawal 
rate due to side effects. Due to the absence of placebo- controlled studies, tolerability 
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issues, and the fact that carbamazepine is inducer of cytochrome p450 (and thus 
induces the metabolism of various other agents, as well as its own metabolism, which 
requires adjustment of dose of carbamazepine), treatment guidelines recommend 
carbamazepine as second- line maintenance option for BD.16

Carbamazepine is initially prescribed at a dose of 200 mg twice per day and can 
be incremented by 200 mg/ die. The maximum daily dose is 800 mg twice per day. 
Common side effects include dizziness, somnolence, ataxia, gastrointestinal dis-
tress, and benign elevation of transaminases. Slow titration reduces the occurrence 
of these side effects. Serious side effects include blood dyscrasias and rashes.16

Oxcarbazepine
One RCT assessed the efficacy of oxcarbazepine compared to placebo as adjuncts to 
ongoing treatment with lithium in 55 patients with BD I and BD II for a period of 52 
weeks.22 The results evidenced a lower risk of recurrence to any mood episode with 
oxcarbazepine, corresponding to an NNT of 5, but this difference was not significant 
since the confidence interval crossed infinity. The same was true for the prevention 
of manic and depressive episodes, with NNT values of 9 and 6, respectively, neither 
statistically significant.15 The lack of significant difference could be due to lack of 
power for the small sample size in the study.

The initial dose of oxcarbazepine is 300 mg twice daily, which can be titrated to 
a target dose of up to 1,200– 2,400 mg/ day, taken twice daily. Common side effects 
include dizziness, ocular disturbances, gastrointestinal distress, and somnolence. 
Serum levels of sodium should be monitored because oxcarbazepine can cause 
hyponatraemia, especially early in treatment.16

Other drugs
Asenapine is an atypical antipsychotic that has positive data in acute and mixed 
mania,41,42,43 but no trials have been carried out so far in bipolar depression and in 
maintenance. For both acute studies41,42 an extension study of nine and 40 weeks was 
performed.44,45

Cariprazine has positive data in mania46,47,48 and bipolar depression49 but not yet 
on maintenance. Clozapine has only been tested in open- label studies.16 No placebo- 
controlled maintenance trials are available with antidepressants. Maintenance elec-
troconvulsive therapy (ECT) may be advised in treatment- resistant patients who 
responded to acute ECT.50,51

Issues with bipolar maintenance treatment trials
Unlike the acute treatment trials, with more than 50 trials for only acute bipolar 
mania, there are surprisingly few maintenance studies. In a recent review by Popovic 
et al.,15 which included all the RCTs assessing the effectiveness of drugs in the pro-
phylactic treatment of BD compared to placebo, only 15 trials were found (inclu-
sion criteria was: a minimal duration of six months; patients over 18; while exclusion 
criteria was: small sample sizes (ie, fewer than 17 subjects per arm); a study sample 
not exclusively composed of bipolar patients; those using rating scales not validated 
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in patients with bipolar disorder …). Since then, a further two trials satisfying the 
same inclusion criteria have been published.20,14 It is noteworthy that some trials 
(eg, McIntyre et al.)42 were excluded because they did not have a long- term placebo 
group. The studies were not homogeneous with respect to clinical characteristics 
of the sample (rapid cycling course, manic/ mixed states or depression, refractory 
patients, or unbiased samples), sample size, and rates of study completion. In that 
regard, as discussed by Popovic et al.,10 most studies enrolled enriched populations 
of patients who were currently or recently manic or mixed. Missing from most study 
designs was the recruitment of patients with index depressive episodes. Exclusion of 
depressed patients at enrolment may affect the polarity of mood episodes during the 
blinded relapse prevention phase since the study design was primarily configured 
to demonstrate efficacy in the delay or prevention of manic recurrence. The absence 
of depressive index episodes in a compound whose primary spectrum of efficacy 
is in depression biases outcome against the drug, or vice versa. However, the main 
reason why some compounds have been studied only in the context of index mania 
is their failure to separate from placebo in acute bipolar depression trials indicating 
a stronger antimanic action, which makes it more suitable for the treatment of mania 
and the prevention of subsequent manic episodes.10

Conclusion
BD is an episodic and chronic psychiatric disorder which requires maintenance 
treatment. The goals of maintenance treatment include preventing or delaying recur-
rences of new mood episodes, reducing subsyndromal symptoms, preventing cogni-
tive decline and suicidal risk, and enhancing patients’ psychosocial functioning. It is 
necessary to educate patients about the chronic nature of BD and the need for ongo-
ing maintenance treatment.
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Chapter 9

The treatment of bipolar II 
disorder

Lakshmi N. Yatham and Muralidharan Kesavan

Introduction
Bipolar II disorder (BD II) was first described by Dunner, Gershon, and Goodwin 
in 1976.1 As per the Diagnostic and Statistical Manual of Mental Disorders (5th edi-
tion) (DSM- 5), a diagnosis of BD II is made if the patient has experienced at least 
one major depressive episode and one or more hypomanic episodes, in the absence 
of any lifetime manic episodes.2 Hypomanic symptoms are essentially the same as 
manic symptoms, but of lesser severity and no psychotic features. Further, hypo-
manic patients do not require hospitalization and symptoms lasting for a minimum 
of four days is sufficient for a diagnosis of a hypomanic episode as per DSM- 5.2 The 
prevalence of BD II varies from 0.5 to 6.4% in the general population, depending 
on the criteria used.3,4 BD II is recognized in DSM- 5 but not in the International 
Classification of Diseases (10th revision) (ICD- 10).

BD II has been considered a milder variant of BD by some while a more accepted 
conceptualization places it on a continuum between bipolar I disorder (BD I) and uni-
polar depression.5 Hypomania tends to be missed often, leading to a misdiagnosis of 
unipolar depression.6 While the hypomanic symptoms are less severe than the manic 
symptoms, the course of BD II tends to be more chronic than BD I7 and is charac-
terized by more depressive episodes, more time spent in depression, more frequent 
episodes, suicidality, and co- morbidity.8 The predominant polarity in BD II is depres-
sion, with patients spending most of their illness in depression than hypomania.  
Dunner et al. reported that over a ten- year period, BD II patients experienced depres-
sion 39 times more than hypomania (50.3% vs 1.3%).9 Similar rates were reported by 
Judd et al. in a study that had followed BD patients up to 20 years in which depression 
was experienced for 59.1% of the weeks during the study period compared to 1.9% of 
the weeks for hypomania.8 It has been suggested that more suicidality in BD II might 
be related to BD II patients spending more time in depression.10

BD II tends to have high diagnostic stability as borne out by a ten- year follow- up 
study which reported that only 7.2% of the sample of 96 BD II patients experienced 
a full- blown manic episode during this period compared with 66% of patients with  
BD I.11 Despite the lifetime prevalence rates of BD II being high and a course as 
chronic as BD I, there is little consensus on how to optimally manage this condition.
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Foundations of management

Diagnose early
Since patients with BD II tend to typically seek help during a depressive episode, and 
not during hypomania, the diagnosis of BD II are often missed by clinicians.6 We 
suggest a step- wise approach (Figure 9.1) to improve the diagnosis of BD II.

Clinicians should be vigilant for a diagnosis of BD II in any patient presenting for 
help with a depressive episode. As a first step, clinicians should examine the phenom-
enology and course of the depressive episodes to identify any indicators of bipolarity. 
Depression tends to typically have a younger age at onset in BD II patients compared 
with those with a major depressive disorder (MDD). Most individuals with BD II 
will describe a symptom pattern dominated by ‘melancholic symptoms’ (eg a pro-
found non- reactive and anhedonic mood, impaired concentration, diurnal variation 
of mood and energy), although they are less likely to report the more characteristic 
melancholic features of early morning wakening, and appetite and weight loss— and 
more likely (especially in younger patients) to report converse features of hypersom-
nia and hyperphagia that are considered to be associated with ‘atypical depression’.12 
Presence of psychotic symptoms during depression is more likely indicative of BD I 
than BD II. If previous treatment for depression resulted in ‘mild highs’ or ‘irritabil-
ity and dysphoria’ that is more likely indicative of a BD II depression. Switching from 
a depressive episode to a hypomanic episode may occur either spontaneously or with 
treatment during the course of the disorder. About 5– 15% of the patients may go on 
to develop a full- blown manic episode which then changes the diagnosis to BD I, 
irrespective of whether they experience another manic episode in their lifetime or 
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Frequent follow-up with systematic assessment of mood changes
See when the patient is rating mood in the hypomanic range

Bipolar I disorder
Borderline personality disorder

Mood disorders questionnaire

Presence of reverse vegetative symptoms
Younger age at onset of depression
Antidepressant related to mood elevations

Family history of bipolar disorder
Co-morbid anxiety/substance use

Interview family and friends
DSM-5 hypomanic symptoms especially racing thoughts/decreased need for sleep/increased
energy

Attention deficit hyper-activity disorder
Substance/medication induced bipolar disorder

Close monitoring to confirm diagnosis

Consider differential diagnosis

Systematic probing for hypomanic symptoms

Look for indicators of bipolarity

Figure 9.1 Steps to improving the diagnosis of bipolar II disorder
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not. Presence of co- morbid anxiety and substance use as well as a family history of 
BD is more common in BD II than in those with MDD. For instance, recent evidence 
points towards a clustering of BD II in families, with more relatives having BD II and 
unipolar depression and fewer relatives with BD I.13 Genetic factors may influence 
the onset of BD II, which reportedly has a slightly earlier onset than BD I, though this 
has not been formally investigated.

In addition, patients must be systematically probed for history of hypomanic 
symptoms/ episodes. We recommend that all patients presenting with depressive epi-
sodes should be asked to complete a mood disorders questionnaire (MDQ).14 This 
tends to help trigger patients’ memory about their previous hypomanic behaviours. 
Those that answered yes to one or more symptoms on the checklist should be further 
questioned in greater detail using the DSM- 5 checklist for hypomanic symptoms. 
As well, interviewing family members or those that live with the patient to obtain 
longitudinal information is often very helpful.

It is important to rule out other conditions that present with overlapping symp-
toms before confirming a diagnosis of BD II (see Tables 9.1– 9.3).

The majority of patients with BD II will have a prior diagnosis of MDD, either 
because the hypomania has not yet presented or has not been formally assessed. A 
careful assessment as described previously, including the clinical features of depres-
sion, will help in determining a diagnosis of BD II. Borderline personality disorder 
also shares some components of BD II including mood swings and impulsivity, but 
they differ in the quality, degree, and duration of mood alterations, the degree of 
mood lability, and the pattern of troublesome behaviours including instability in 
relationships, onset, and family history.15 Attention deficit hyperactivity disorder 
(ADHD) also needs to be excluded. ADHD is usually marked by ongoing concentra-
tion, attention, and academic problems in childhood (with or without hyperactivity), 
while those with a BD II will have either not shown such behaviours or have only 
experienced periods of inattention and concentration problems (along with some 
features of highs such as insomnia) intermittently in childhood, if at all.16 In addi-
tion, specific cyclothymic or hyperthymic temperaments and cyclothymic disorder 
may cluster in families with BD and in some cases are antecedents of a frank BD I 
or BD II.17 These chronic conditions more often mimic the symptoms of hypomania 

Table 9.1 Differential diagnosis between bipolar disorder and borderline personality 
disorder

Bipolar II disorder Borderline personality disorder

 ◆ Biphasic mood dysregulation
 ◆ Mood symptoms meet threshold criteria for major 

depressive disorder (MDD)
 ◆ Reasonable functioning during euthymic periods
 ◆ Family history of bipolar II disorder or MDD

 ◆ Mood dysregulation in the  
depressive spectrum

 ◆ Mood symptoms often do not  
reach threshold for MDD

 ◆ Dysfunction persists even in  
euthymic periods

 ◆ Family history of deprivation 
and abuse
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and, often, atypical episode of MDD, similar to those in BD II but of milder degree 
and without obvious dysfunction. Patients who abuse substances can also experi-
ence mood problems but typically those with primary substance abuse tend to abuse 
multiple substances, and the mood problems tend to be temporally associated with 
substance use.

DSM- 5 requires the presence of hypomania for at least four- days to make a diag-
nosis. Empirical studies have often discounted this criterion as sometimes hypoma-
nia tends to last only for up to two days or less and applying the DSM criteria could 
result in a rejection of the diagnosis of BD II. This is particularly so in patients who 
may have ultra- rapid or ultradian cycling.

Communicating the diagnosis to the patient
This is probably the most difficult part in clinically managing BD II. Many patients 
are overwhelmed by the diagnosis and find BD II more stigmatizing. Most are con-
cerned about the implications it may have for their work and other responsibilities. 
‘Denial’ is a commonly encountered response. A few patients may be relieved that 
they finally have a diagnosis and a management plan to go with it.

It is important to emphasize that BD II is a lifetime condition and that both pharma-
cotherapy and psychological treatments are helpful. Psychoeducation could include 
information about illness, potential destabilizing factors, the role of medications and 

Table 9.2 Differential diagnosis of bipolar disorder and ADHD

Bipolar II disorder ADHD

 ◆ Onset of clear- cut symptoms typically after  
age 12 years

 ◆ Onset with dysthymia or depression
 ◆ Episodicity
 ◆ Family history of mood disorders
 ◆ Variable or negative response  

to stimulants
 ◆ Response to mood stabilizers/ some atypical 

antipsychotics

 ◆ Onset of clear- cut symptoms before 
age 12 years

 ◆ Onset of hyper or disruptive 
behaviours

 ◆ Continuous
 ◆ Family history of disruptive disorders
 ◆ Response to stimulants
 ◆ Variable or no response to mood 

stabilizers/ atypical antipsychotics

Table 9.3 Differential diagnosis between bipolar disorder and substance- induced  
mood lability

Bipolar II disorder Substance- induced mood lability

 ◆ Alcohol, cocaine, and amphetamine use
 ◆ Episodicity
 ◆ Mood problems in the absence  of 

substance use
 ◆ Hypomania present
 ◆ Family history of bipolar or other   

mood disorders

 ◆ Polysubstance use
 ◆ Continuous
 ◆ Substance use without any mood problems
 ◆ Hypomania usually absent
 ◆ Family history of externalizing and anxiety 

disorders
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their side effects, and the impact of co- morbidities on outcome. The key message is 
that while the condition cannot be ‘cured’, as is the case with most chronic medical 
illnesses like diabetes and hypertension, it can be brought under sufficient ‘control’ 
for the patient to continue with their life in a constructive manner.

Management
A comprehensive management plan needs to be developed, keeping in mind both 
the psychological and pharmacological interventions, in discussion with the patients 
and their families. The evidence for these interventions in BD II is summarized as 
follows.

Role of psychological interventions
Psychological interventions seem to have a role in the treatment of BD II disorder, 
though the evidence for its use is limited. Further, the policy of one glove fits all can-
not be used as far as psychotherapy goes in BD II. Many clinicians recommend cog-
nitive behaviour therapy (CBT) or some other form of psychotherapy for all patients 
with BD II, even though it may not be required. Patient selection is important to 
decide if therapy would be useful or not. The role of psychotherapy in the treat-
ment of BD II depression has been understudied. Nonetheless, the predominance of 
depressive symptoms in patients with BD II and the fact that BD II depression shares 
many clinical characteristics with MDD suggest that psychotherapy may improve 
outcomes in these patients.

Psychotherapy for BD II depression
A small (n = 17), 12- week feasibility study demonstrating that 41% of patients with BD 
II depression achieved a response (≥ 50% reduction in depression scores) with inter-
personal and social rhythm therapy (IPSRT), without an increase in mania scores, 
suggests that IPSRT may be useful in the acute management of BD II depression.18  
A randomized study of IPSRT (n = 14) versus quetiapine (n = 11) for acute BD II 
depression showed significant differences in depression scores over time but no 
difference between the two groups in response rates (29% for IPSRT vs 27% for 
quetiapine).19

Psychotherapy for maintenance treatment of BD II
A post hoc analysis of 20 patients with BD II who participated in a single- blind ran-
domized controlled trial (RCT) demonstrated the benefits of adjunctive group psy-
choeducation (21 sessions over six months) compared with unstructured support 
groups, with lasting benefits for up to five years. Significantly fewer patients in the 
psychoeducation group experienced any mood, depressive, or hypomanic relapse 
during follow- up, and had significantly better psychosocial functioning at both two-  
and five- year follow- up.20

A recent meta- analysis examined the role of psychoeducation in preventing 
relapses in patients with BD and concluded that psychoeducation was effective in 
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preventing any relapses (odds ratio, OR: 1.98– 2.75) and manic/ hypomanic relapses 
(1.68– 2.52) but not depressive relapses. Group psychoeducation was more effective 
than individual psychoeducation. Very few studies in the meta- analysis included 
patients with BD II and, furthermore, the results were not presented separately for 
BD II patients.21

A recent review identified 18 trials of psychotherapy for BD, which included 481 
subjects with BD II (> 10% of the total sample in each study). In all studies except 
one,18 patients received pharmacotherapy in addition to psychotherapy. Despite the 
lack of empirical evidence for the use of psychotherapy in BD II, it has been sug-
gested by the authors that psychotherapy can be employed to develop strategies for 
recognizing cycling mood states, addressing illness related traumas, and managing 
psychosocial consequences of the illness.22 IPSRT is being increasingly viewed as a 
good treatment option for patients with BD II.22

Pharmacological treatment options

Hypomania
Since depressive episodes predominate the course of BD II, treatments for hypoma-
nia are not well studied. Most studies that have evaluated acute treatments for BD 
have included mixed samples of BD I and BD II and do not present the results sepa-
rately for hypomania. Though most guidelines do not recommend the use of anti-
depressants for bipolar depression, they are still commonly prescribed. If a patient 
develops hypomania while on antidepressants, they should be discontinued imme-
diately. Treatment approaches for hypomania have generally followed that of manic 
episodes.23 The available evidence is summarized as follows.

Anticonvulsants
An eight- week double- blind placebo- controlled trial (n = 60) showed significantly 
greater reduction of Young Mania Rating Scale (YMRS) scores in patients with 
hypomania/ mild mania with oral divalproex extended release (ER) (maximum dose 
30 mg/ kg body weight), in addition to showing more improvement in depressive 
symptoms.24

Atypical antipsychotics
One of the first studies evaluated the role of risperidone in the management of 
hypomania. 34 patients with DSM- 4 BD II completed the trial and showed good 
improvement within one week of starting treatment at a mean dose of 2.8 mg/ day of 
risperidone compared to placebo. 32% of these patients received risperidone mono-
therapy while the rest were also on a mood stabilizer.25 One eight- week RCT showed 
that quetiapine (n = 39; mean dose 232 mg/ day) was marginally more effective than 
placebo in treating hypomania/ mild mania.26

Guidelines for clinical management
BD II patients with persistent or new hypomanic symptoms should be treated with an 
antimanic agent to rapidly alleviate hypomanic symptoms. Prior history of treatment 
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response, adverse effects of medications, and patient preferences are important con-
siderations in treatment selection. If a patient had been taking a prophylactic anti-
manic agent, an increase in the dose of that medication may be sufficient in some 
cases. Medications that could potentially be contributing to hypomanic symptoms 
such as antidepressants should be discontinued.

The Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines 
2013 update has the following recommendation. Due to the lack of systematic studies 
of the commonly used mood- stabilizing medications in hypomania, it is difficult to 
formulate evidence- based treatment recommendations. However, clinical practice 
suggests that medications that are effective in mania are also efficacious in treat-
ing hypomanic symptoms. In patients with persistent and/ or impairing symptoms 
of hypomania, clinicians should treat according to their clinical judgement, using 
lithium, divalproex, or atypical antipsychotic agents and tapering and discontinuing 
potentially contributory medications such as antidepressants.23

Bipolar II depression
Acute management of BD II depression remains a challenge. Most studies have eval-
uated antipsychotics, antidepressants, and anticonvulsants for the management of 
bipolar I depression and some of these studies had included BD II depressed patients. 
However, studies examining treatments specifically for BD II depression are sparse. 
The available evidence for treating BD II depression is presented as follows.

Lithium
The EMBOLDEN I trial included a lithium comparator arm (36% of the total n = 
136 in the lithium group) at doses of 600– 1,800 mg per day along with two separate 
arms of quetiapine 300 mg and 600 mg, and is the only placebo- controlled, parallel- 
group RCT data for lithium in acute BD II depression.27 In this trial, neither lithium 
nor quetiapine were superior to placebo in improving depression scores in BD II. 
However, the mean lithium levels were < 0.8 mEq/ L, which could have had an influ-
ence on the treatment outcome, as some previous studies suggest that higher serum 
lithium levels are required for antidepressant effect of lithium.

Anticonvulsants

Divalproex A meta- analysis of four small studies (total n = 142) in patients with 
BD I or BD II depression found that the RR of response was double (RR = 2.01), 
and of remission (risk ratio, RR = 1.61) almost two- thirds greater, with divalproex 
monotherapy compared with placebo but did not have sufficient data to present 
results separately for BD II.28 One RCT of divalproex monotherapy in mood stabi-
lizer naïve bipolar depression reported results separately for BD I and BD II (n = 34), 
and outcomes for the BD II group showed no separation from placebo.29 A seven- 
week open- label trial of divalproex ER in acute BD II depression reported signifi-
cant improvement in Montgomery- Åsberg Depression Rating Scale (MADRS) scores 
from baseline to endpoint and 54% response rates.30 Further studies are clearly war-
ranted to fully understand the role of divalproex in BD II depression.

 

 

 

 

 



THE TREATMENT OF BIPOLAR I I DISORDER 115

      

Lamotrigine The results of two previously unpublished RCTs of lamotrigine have 
been published in a review article. In the first study, 221 patients with BD II received 
lamotrigine 200 mg/ day or placebo for eight weeks, while in the second 206 patients 
with BD I or BD II depression were randomized to lamotrigine 100– 400 mg/ day or 
placebo. In neither trial was lamotrigine superior to placebo. The negative results 
may be related to the slow titration of lamotrigine and high placebo response rates.31 
Further, a meta- analysis of lamotrigine trials in BD I or BD II depression showed 
greater response rates with lamotrigine than placebo, although the effect size was 
very modest, but the discontinuation rates were not different for lamotrigine com-
pared to placebo.32 Further, lamotrigine was more effective in patients with severe 
depression (Hamilton Depression Rating Scale (HDRS) > 24 at baseline) than 
placebo.32

Atypical antipsychotics

Quetiapine It has the largest evidence base for the treatment of BD depression. It 
includes five placebo- controlled trials with a total n of more than 3,000.

In BOLDER I study, which was a multisite, randomized, double- blind study, two 
fixed doses of quetiapine monotherapy (300 mg and 600 mg) were evaluated, but the 
drug versus placebo effect was not found to be significant in BD II.33 In BOLDER 
II study, both doses of quetiapine were found to be efficacious with separation from 
placebo occurring as early as week one.34 A pooled analysis of data from the BOLDER 
I and II and EMBOLDEN I and II studies including 776 patients has demonstrated 
that quetiapine 300 mg or 600 mg to be superior to placebo in treating core depressive 
symptoms in BD II, with a rapid onset of action, separating from placebo typically 
after one week. Furthermore, quetiapine was relatively well tolerated, with sedation 
and, less commonly, weight gain being the limiting concerns.35 In two of the studies, 
quetiapine was superior to lithium and paroxetine monotherapy, respectively.

Other agents

Quetiapine + lamotrigine A 12- week, open- label trial assessed the benefit of adding 
lamotrigine or quetiapine to pre- existing therapy in a mixed sample of patients with 
BD (BD I n = 15, BD II n = 22, or BD not otherwise specified (NOS) n = 1) on multiple 
medications. Adding quetiapine to lamotrigine in patients who had not responded 
to lamotrigine (n = 17 patients with BD II), and adding lamotrigine to quetiapine in 
patients who had not responded to quetiapine, was associated with improvements in 
the overall sample. Data were not reported separately for patients with BD II.36

Antidepressant monotherapy
Mood elevation with antidepressants has been a major deterrent of antidepressant 
monotherapy trials in BD II. A paroxetine comparator arm in the EMBOLDEN II 
trial represents the largest placebo- controlled sample to evaluate antidepressant 
monotherapy in BD II depression. Paroxetine was not superior to placebo at 20 mg 
per day and quetiapine did not separate from placebo in this study. Similar switch 
rates were reported with paroxetine and placebo.37
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Two open- label studies have examined antidepressant monotherapy in BD II. In 
a 14- week, open- label study of fluoxetine monotherapy (n = 148), 60% of patients 
responded and 58% remitted. Although about 24% experienced hypomania/ sub-
syndromal hypomania, this did not result in treatment discontinuation.38 In a post 
hoc analysis of a previously reported open- label study in 83 patients with BD II, the 
significantly greater improvements in depression scores with venlafaxine compared 
with lithium were independent of rapid cycling status, and venlafaxine did not result 
in a higher proportion of mood conversions (versus lithium) in either the rapid or 
non- rapid cycling patients. Patients in this study who were unresponsive to lithium 
therapy (n = 14) and who were subsequently crossed over to venlafaxine experienced 
significantly greater reductions in depression and overall mood scores, with no dif-
ferences in mania scores versus prior lithium.39

Somatic treatments
Electroconvulsive therapy (ECT): an open- label study of twice weekly bilateral ECT 
included patients with BD II who were medication refractory (n = 67). They achieved 
a response rate of 79% and a remission rate of 57%. This response rate was intermedi-
ate between patients with MDD (94%) and those with BD I (67%).40

Guidelines for clinical management
The CANMAT guidelines for BD, 2013 update makes the following recommenda-
tions for the acute treatment of BD II depression. Queitapine and quetiapine extended 
release (XR) are the only recommended first- line drugs for acute depression in BD II. 
Lithium, lamotrigine, divalproex, lithium or divalproex + antidepressants, lithium + 
divalproex, and atypical antipsychotic agents + antidepressants are to be considered 
as second- line drugs based on the strength of the available evidence. Antidepressant 
monotherapy (in subjects with infrequent hypomanias), quetiapine + lamotrigine, 
and ECT are recommended as third- line agents.23

Maintenance treatment of bipolar II disorder
As mentioned earlier, patients with BD II spend a greater proportion of their ill-
ness in depression than in hypomania. Therefore, maintenance treatments tend to 
focus more on preventing depressive episodes than hypomania. In most situations, 
patients are continued on the drug to which they responded well during the acute 
phase of treatment. Due to a scarcity of trials, most guidelines make recommenda-
tions based on available evidence and expert consensus.

Lithium
The prophylactic benefit of lithium in patients with BD II has been replicated in three 
small RCTs; however, in one trial the prophylactic benefit of lithium was less clear in 
BD II than in BDI, while in another, only the reduction in depressive episodes was 
statistically significant.41 Long- term observational data suggest that lithium main-
tenance has superior benefits in BD II patients, who experience significantly fewer 
episodes per year, and significantly less time ill, compared with the time prior to 
initiation of lithium therapy.
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Anticonvulsants

Lamotrigine In a large, six- month RCT, there were no significant differences 
between lamotrigine and placebo in terms of time to additional therapy for BD I and 
II rapid cycling patients. However, significantly more patients treated with lamo-
trigine compared with placebo were stable without recurrence at six months among 
patients with BD II (46% vs 18%).42

Adjunctive lamotrigine In a 52- week, open- label study in 109 patients with treat-
ment- refractory BD II, adjunctive lamotrigine was associated with a significant 
improvement in depressive symptoms and sustained response. Depressive symptoms 
continued to improve over a 52- week period.43 Similarly, a retrospective chart review 
reported that the majority of 31 patients with treatment- resistant BD II depres-
sion who received adjunctive lamotrigine for ≥ 6 months were much or very much 
improved. The mean dose of lamotrigine was 199 mg/ day and the maximum 400 mg/ 
day, suggesting that a substantial number of patients required ≥ 200 mg for maximal 
benefit.44

Divalproex Divalproex has been evaluated as a maintenance therapy in rapid 
cycling BD II patients and in women with BD II and co- morbid borderline per-
sonality disorder. Divalproex did not significantly decrease depressive symp-
toms compared with placebo in a small RCT involving women with BD II and 
co- morbid borderline personality disorder. However, attrition was high with 
only 11 patients remaining in the study at six months.45 In a small, open trial 
over three years, divalproex was effective in reducing mood episodes in patients 
with BD II and rapid cycling. 11 patients with BD II reported sustained mood 
stabilization during the study period with low doses of divalproex (mean dose = 
351 mg; blood level = 32.5 mg/ ml) while five patients with BD II did not respond 
to lower doses but improved substantially with divalproex prescribed at 50– 
100 mg/ ml range.46

Carbamazepine/ oxcarbazepine In an RCT in BD I (n = 27) or BD II (n = 25) 
patients who displayed residual manic or depressive symptoms on maintenance 
lithium treatment, the addition of eight weeks of carbamazepine or oxcarbazepine 
resulted in significant symptom reduction, with oxcarbazepine being more effective 
than carbamazepine. Results were not presented separately for patients with BD II.47

Atypical antipsychotics

Quetiapine A pooled analysis of maintenance data from the EMBOLDEN I and II 
trials has been presented in abstract form. Among patients with BD II (n = 231) who 
achieved remission during acute- phase treatment with quetiapine, those who con-
tinued quetiapine monotherapy for up to 52 weeks were significantly less likely to 
experience relapse into any mood episode (hazard ratio (HR) 0.47 for 300 mg and 
0.18 for 600 mg) or depressive mood episode (HR 0.35 and 0.21) compared with those 
who switched to placebo. Rates of hypomania were low and were similar for quetia-
pine and placebo.35
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Adjunctive quetiapine Naturalistic studies in combined populations of patients 
with BD I and BD II demonstrated high rates of sustained euthymia with adjunc-
tive quetiapine, in spite of the fact that the quetiapine doses used in clinical practice 
were substantially lower than those used in clinical trials. Neither of these studies 
reported separate results for patients with BD II.23

Other agents

Fluoxetine monotherapy Two small RCT extension studies examined the efficacy 
of fluoxetine in the maintenance treatment of BD II. The first was a six- month RCT in 
patients with BD II and BD NOS who had responded to fluoxetine, in which relapse 
rates were 43% with continued fluoxetine versus 100% with placebo.48

The second was a one- year RCT in patients with BD II depression (n = 81) who 
had responded to fluoxetine. It reported that patients were significantly more likely 
to remain well if they continued on fluoxetine than if they switched to lithium. 
However, neither fluoxetine nor lithium was significantly better than placebo in 
mean time to relapse (fluoxetine 249.9 days, lithium 156.4 days, placebo 186.9 days).49

Somatic treatments
Electroconvulsive therapy: In one small case series of 14 patients with rapid- cycling 
BD (nine with BD II) who received maintenance ECT for a mean of 21 months, 
all patients experienced significant improvement and a resolution of rapid- cycling 
status.50

Guidelines for clinical management
The CANMAT guidelines for BD 2013 update makes the following recommenda-
tions. Lithium, lamotrigine, and quetiapine are recommended first- line maintenance 
treatments for BD II. Divalproex, lithium, or divalproex or atypical antipsychotic + 
antidepressant are recommended second- line agents along with adjunctive quetia-
pine and adjunctive lamotrigine. The rest, including ECT, are third- line agents.23

There are no studies that have evaluated the role of repetitive transcranial mag-
netic stimulation or transcranial direct current stimulation in the acute or mainte-
nance treatments for BD II.

Conclusion
Diagnosis of BD II is often missed as patients typically do not seek help when they 
are hypomanic. Therefore, all patients presenting with a depressive episode must 
be routinely screened for previous hypomanic episodes. While this might improve 
detection and early diagnosis of BD II, treating BD II continues to remain a chal-
lenge for clinicians in the absence of controlled studies to guide clinical manage-
ment. Treatment recommendations in guidelines are often based on the available 
evidence, extrapolation of data from BD I studies, and expert consensus. Since the 
clinical presentations, course, and outcome and treatment response of BD II are 
often significantly different from BD I, it can be argued that the results of BD I treat-
ment studies cannot and should not be extrapolated to BD II. While we recommend 
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that clinicians follow the evidence and guidelines as articulated in this chapter to 
treat BD II, further trials investigating newer agents are urgently required to better 
understand the efficacy of treatments and provide optimal treatments for the acute 
and maintenance phases of BD II.
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Chapter 10

The treatment of cyclothymia

giulio Perugi, giulia Vannucchi,  
and Lorenzo Mazzarini

Introduction
Cyclothymia is by now the most neglected mood disorder despite its first description 
dates back to the period when modern psychiatry was born and manic- depressive 
insanity was conceptualized. Prevalence rates ranging from 0.4% to 2.5% have been 
reported for cyclothymic disorder in non- clinical populations.1– 3 These rates are even 
higher among psychiatric patients.4 The lack of interest in treatment, research, as well 
as the under- recognition of cyclothymia in clinical settings is probably related to the 
ambiguity regarding its conceptualization and the common tendency to describe 
cyclothymia only in terms of mood symptoms.

Current diagnostic classifications as per the Diagnostic and Statistical Manual of 
Mental Disorders (5th edition) and the International Classification of Diseases (10th 
revision) (DSM- 5 and ICD- 10, respectively) include cyclothymia as a separate cat-
egory among bipolar disorders (BDs). The categorical approach provides an arbi-
trary clear- cut separation between cyclothymic and BD II and I disorders. In clinical 
practice, most cyclothymic patients are referred for major affective episodes, but if 
a cyclothymic subject experiences a major depressive or a (hypo)manic episode, the 
diagnosis is dropped and the patient is reclassified as BD I or BD II. In this con-
text, cyclothymia is viewed as a residual category, while its clinical importance and 
independent profile is left unappreciated. Moreover, a definition based only on the 
long- lasting alternation of mood symptoms of opposite polarity neglects most of the 
behavioural and psychological features of the disorder and its continuity with tem-
peramental and personality characteristics. Mood reactivity and affective instability, 
extreme emotionality, and impulsivity, which should be considered as true core fea-
tures of cyclothymia, as well as most of their psychological, behavioural, and inter-
personal consequences are described from a different perspective among the DSM- 5 
criteria for dramatic or anxious clusters of personality disorders and the ICD- 10 defi-
nition of emotionally unstable and histrionic personality disorders. This approach 
represents a major limitation for understanding not only the relationship between 
constitutional traits and major episodes in mood- disordered patients, but also the 
close link between cyclothymia and other anxious and impulse control disorders, 
with relevant implications for their treatment and clinical management.
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Behavioural and psychological aspects of cyclothymia, as well as the associated 
‘co- morbidity’, should be considered major targets for an integrative management 
strategy. The correct recognition of a putative cyclothymic matrix in these ‘complex’ 
clinical presentations constitutes a fundamental step to implement effective and inte-
grative treatment strategies. Thus, despite cyclothymia requires more sophisticated 
treatments than do classical bipolar I and II disorders, its proper operationalization 
remains an obscure area in psychiatry research. The evidence on psychological and 
pharmacological treatments in this area is very sparse so that, even when cyclothy-
mia is correctly identified, there is neither evidence- based treatment, nor consensus 
on the strategy to treat it.

The purpose of this chapter is to summarize available evidence on both pharma-
cological and psychological treatments for cyclothymia and to provide specific treat-
ment strategies.

Clinical studies

Psychopharmacological treatment
Pharmacological treatment of cyclothymia is surprisingly under- studied, especially 
when compared with mania and depression. Mood stabilizers such as lithium, val-
proate, carbamazepine, and lamotrigine have been studied mainly in bipolar I and, 
to a lesser extent, in bipolar II patients. Similarly, there are only few controlled stud-
ies that have focused on the use of antidepressants in bipolar depression in general, 
and cyclothymia in particular. The lack of adequate research in this area is even more 
astonishing when we consider the chronicity and the major impact on functioning of 
cyclothymic depressive and hypomanic symptoms, as well as related complications, 
such as substance abuse and suicidality.

There is a paucity of systematic studies and a substantial lack of randomized pla-
cebo- controlled studies of psychopharmacological treatments5 and most information 
is derived from a small number of open naturalistic studies. Some observational stud-
ies support the efficacy of lithium in cyclothymia. The first reports date from the mid- 
70s and found that patients with classical features of endogenous depression, who had 
shown previous cyclothymic swings and resistance to antidepressants, responded to 
lithium.6 Few studies on non- complicated cases of cyclothymia showed mild to mod-
erate prophylactic properties of lithium for depressive episodes,7 as well as a successful 
prevention of severe mood episodes of other polarities (ie, mixed or hypomanic), in 
97% of the lithium- treated patients.8 Similarly, in a comparative naturalistic study, 
lithium response rates seemed higher in cyclothymic patients than in other psychi-
atric controls.9 In the same period, some studies showed that cyclothymic features 
should have been considered as predictor of good response to lithium (both as mono-
therapy or as add- on therapy) on a variety of conditions, such as BD,10 premenstrual 
tension (which is now included under the label of premenstrual dysphoric disorder in 
the DSM- 5),11 and cocaine abuse.12

Baldessarini and colleagues13 published the results of a long- term follow- up of 
bipolar patients treated with lithium. The authors compared the treatment response 
on the basis of the presence of rapid cycling. As expected, they found that rapid 
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cycling is more common among BD II patients and that 28% of them had premorbid 
cyclothymia. Notwithstanding the common belief that lithium would be less effec-
tive in rapid cycling, in this sample a similar response to lithium was observed for 
rapid and non- rapid cyclers, except for a doubled risk mainly for depressive recur-
rences among rapid cyclers. Recently, soft bipolar patients with a cyclothymic tem-
perament treated with lithium showed significantly higher rates of remission than 
those without lithium treatment.14

The reports on lithium response in cyclothymia are not all positive. A study com-
paring unipolar, bipolar II, and cyclothymic patients found that lithium prophylactic 
efficacy was less evident in the cyclothymic subgroup.15 Similarly, in a five- year fol-
low- up study on 71 BD patients, a hyperthymic temperament was associated to a 
better lithium response in comparison with anxious, cyclothymic, and depressive 
temperaments.16

Data on medications other than lithium are even scarcer. There are two studies 
on valproate in cyclothymia; in the first one, 70% of 32 patients with mood swings 
achieved a mood stabilization in term of frequency and/ or amplitude of mood fluctu-
ations;17 in the second study, valproate was employed in the treatment of cyclothymia 
and BD II with mild rapid cycling. In the five- year follow- up study, 79% of enrolled 
patients obtained sustained partial or complete mood stabilization with low- dose 
valproate, while a further 6% required high doses.18

Two studies have evaluated the efficacy of valproate in the offspring of bipolar 
patients at high risk of developing a mood disorder.19,20 An open- label study showed 
that 78% of this bipolar offspring, aged 6– 18, with mood or behavioural disorders 
and at least mild affective disorders, were responders to valproate. The second study 
assessed 56 patients with mood symptoms compatible with the diagnoses of cyclo-
thymia or BD Not Otherwise Specified (NOS).20 At the end of the study, valproate did 
not differ from placebo in preventing the onset of a full- blown BD.

Other anticonvulsants commonly used in clinical practice for the treatment of 
cyclothymic patients are lamotrigine and gabapentin, but evidence pertaining these 
two drugs is limited and inconsistent. To the best of our knowledge, there are only 
two studies on lamotrigine in cyclothymia/ soft bipolar spectrum or cyclothymic 
temperament. Montes and colleagues21 provided the chart reviews of 34 depres-
sive bipolar patients, followed up along an average 30- week period. Lamotrigine, 
as monotherapy or adjunctive treatment, during an index depressive episode was 
more effective in patients with a bipolar spectrum condition than in patients with 
BD I. The drug demonstrated prophylactic properties and one- third of the sam-
ple remained euthymic for the entire observation period. Another naturalistic 
study showed that 23 female patients with cyclothymic temperament and refrac-
tory depression achieved sustained remission with lamotrigine augmentation or 
monotherapy.22

Gabapentin, which failed in controlled trials to be proven efficacious in BD, 
resulted effective in patients with bipolar spectrum disorders in a study conducted in 
a naturalistic setting, as monotherapy or adjunctive treatment.23 The authors advo-
cated the utility of this medication in depressive patients mostly due to its efficacy on 
associated anxiety symptoms and sleep disturbances.
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A case series study has shown that a very low dosage of quetiapine (25– 75 mg/ 
day) in patients with cyclothymic temperament can lead to a sustained symptom 
remission by managing anxiety, activation, sleep disturbances, and benzodiazepines 
abuse.24 Other typical or atypical antipsychotics have not been systematically studied 
in cyclothymic patients.

The use of antidepressants in cyclothymic patients is a debated issue. In spite of 
this, there are few positive reports regarding the efficacy of tricyclic antidepres-
sants like imipramine25 and amitriptiline alone or associated with perfenazine.26 
On the contrary, in a recent study14 of cyclothymic or hyperthymic patients with 
major depressive patients, the treatment with selective serotonin reuptake inhibitors 
(SSRIs) was associated with lower rates of remission than in patients without such 
temperamental traits.

On the basis of their clinical experience, several authors27 reported a worsening of 
the illness course in soft bipolar patients induced by antidepressant drugs, as demon-
strated by the appearance of antidepressant- induced hypomanic and mixed- manic 
switches and long- term mood instability, chronic course, attenuated mixed features, 
rapid cycling, and increased suicidality.

Another important phenomenon is represented by the ‘wear- off’.28 The develop-
ment of tolerance and the emergence of relapses and/ or recurrences during a previ-
ously effective maintenance treatment with antidepressants have been considered a 
sign of bipolarity per se among depressive patients.29 Among patients with resistant 
depression almost 80% showed evidence of bipolarity, including depressive episodes 
in patients with underlying cyclothymia.29 In such patients, a diagnostic reassess-
ment may alter the initial treatment plan (ie the use of mood stabilizers in detriment 
of antidepressants may be prioritized).

Psychotherapy and psychoeducation
Studies investigating psychotherapy and psychoeducation strategies, specifically 
addressing cyclothymic patients, are sparse. The few available studies on cyclothy-
mia are heterogeneous, consisting in the application of different techniques, based 
on different psychopathological models of the disorder.

Shen and colleagues30 took into account the social zeitgeber theory, and conducted 
a randomized trial in 71 cyclothymic college students. They found that the more 
severe was a lifestyle, the more severe were depressive and mood lability symptoms. 
Although a positive trend emerged, an increase in lifestyle regularity proved insuf-
ficient to significantly interfere with cyclothymic mood symptoms.

Cognitive behavioural therapy (CBT) has been explored initially in case reports 
and series. In a case report treated with nine months of CBT and followed up for 
11 weeks, the target of the treatment was to reduce mood variability by enhancing 
cognitive awareness on changes in mood states. At the end of the study, the authors 
found a positive effect of CBT especially on depressive symptoms, although the 
patient remained psychosocially impaired.31 More recently, Fava and colleagues32 
proposed the association of CBT and well- being therapy (WBT) in a standard-
ized sequential combination of ten sessions for a period of five months. They con-
ducted a randomized trial in 62 cyclothymic patients with three- point follow- up (at   
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the end of the treatment, after one year and after two years). Patients treated with 
CBT/ WBT reported a significant reduction in both depressive and hypomanic symp-
tomatology compared with the control group. In addition, this improvement was 
maintained after one and two years of follow- up: thus, during the follow- up period, a 
proportion of treated patients did not continue to meet diagnostic criteria for cyclo-
thymia. Although this study has several limitations in terms of sampling bias, the 
lack of a control group and a poor definition of outcome measures, it may represent 
an interesting starting point for further research in this unexplored field.

Most cyclothymic patients do not match with the psychoeducational approach 
proposed for ‘classic’ BD forms.33 When cyclothymic patients are included in BD I 
groups of psychoeducation, they may feel ‘not understood’ and may say ‘this is not 
my illness’. Actually, psychoeducation for BD I cannot fit with the main psychologi-
cal, behavioural and interpersonal features related to cyclothymia.

Hantouche and colleagues in the Anxiety and Mood Centre team (Paris, 
France)34 elaborated a psychoeducation group therapy specific for cyclothymia. 
The format consisted of six weekly two- hour sessions. During the first session, a 
clinical description of cyclothymia is provided together with a discussion regard-
ing causes and medications. The second session is relative to monitoring of mood 
swings, assessment of warning signs, strategies to cope with early relapses, and 
planning of ‘positive’ routines. Sessions three and four are dedicated to the assess-
ment of psychological vulnerabilities assessed (eg, emotional dependency, sen-
sitivity to rejection, excessive need to please, testing limits, need for control, and 
compulsive behaviours). During the fifth session, cognitive processes linked to 
ups- and- downs are examined. Finally, the sixth session is focused on interpersonal 
conflicts.35 Systematic long- term follow- up data regarding this psychoeducational 
approach remain unavailable. However, the authors reported the results of the open  
follow- up from a minimum of six to a maximum of 42 weeks from several clinical 
samples. This approach obtained promising preliminary results in terms of better 
understanding of the nature of the illness, less opposition to medications, and bet-
ter adherence to treatments in general. Psychoeducation seemed to also improve 
some psychological, social, and behavioural aspects linked to the illness, such as 
reduction of uncertainty, shame or despair, attenuation of conflicts in family and 
workplace, and the formation of small self- help/ support groups. The final effect was 
so positive and motivating that more than half of participants insisted to continue 
an individual- based psychotherapy.

Clinical management
The clinical picture of cyclothymia is extremely complex, variable, and very rich in 
terms of clinical features. Emotional deregulation with instability and over- reactivity 
to external and internal stimuli is associated with fluctuations involving not only 
mood but also cognition and psychomotricity (eg energy, hedonic pattern, motiva-
tion, sleep and circadian rhythms, etc). Intense and rapid mood swings draw major 
psychological, interpersonal, and behavioural consequences, which usually are the 
most prominent expression of the disorder (see Figure 10.1).
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In most cases, the first clinical manifestations of cyclothymia appear during ado-
lescence and are frequently misinterpreted as age- related ‘problems’ and ‘physiologi-
cal’ character and personality modifications. Depressive symptoms are frequently 
attributed to concomitant stressful life events or more or less ‘self- perceived’ trau-
matic events, whereas hypomanic and related sub- excitatory symptoms go unrec-
ognized or are considered part of the ‘normal adolescence turmoil’. A major cause 
of distress is represented by the intensity, rapidity, and unpredictability of mood 
swings, which are invariably associated with a considerable degree of instability in 
terms of self- esteem, vocational attitudes, and interpersonal relationships.

Depressive and hypomanic phases are extremely variable in terms of duration, 
severity, and symptomatology.36 Usually, depression in cyclothymic individuals 
is of mild to moderate severity and is marked by despair, anguish, fatigue, and 
atypical features.37 Feelings of low self- worth and guilt, insecurity and depend-
ence, emotionality, agitation, and extremely high sensitivity have been reported, 
along with high levels of irritability and anxiety,38 as well as a tendency to 
emphasize social and interpersonal difficulties.4 Typically, during depressive or 
mixed periods, cyclothymic patients report frequent suicidal thoughts and, quite 
often, self- injuring or suicidal gestures.39 Hypomanic phases are often difficult 
to  identify, especially due to their brevity. In addition, the ‘dark’ side of excite-
ment with  irritability, impulsivity, hostility, and risk- taking behaviour seem to 
predominate.4 People with cyclothymic disorder tend to be impulsive and unpre-
dictable  during hypomanic or mixed states, with irritable mood directed to oth-
ers, whereas  during depressive periods they may be very sensitive, but also tend 
to experience self- directed irritability consistent with guilt, ruminations, and low 
self- esteem.

The psychological and behavioural consequences of the underlying emotional 
instability and reactivity may constitute major complaints in many cases. Hyper- 
reactivity to judgement, criticism, and rejection with consequent interpersonal sen-
sitivity are very common manifestations of cyclothymia. When emotional reactions 
are particularly intense, a tendency to be interpretative and to develop overvalued 

Cyclothymic Temperament
Emotional Dysregulation

Genetic Factors Neurobiologic Factors

Psychological vulnerability
‘Borderline-like’

Emotional Reactivity

Affect Instability

Basic Insecurity (SA)

Interpersonal Hypersensitivity

Figure 10.1 Cyclothymia well suited to developmental disorder
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ideas may episodically appear, with destructive consequences on social and inter-
personal relationships. Similarly, the fragile self- esteem associated to the fear of 
being disapproved, rejected, or abandoned may give reason of submissive behaviour 
and persistent involvement in abusive relationships. A pathological dependence on 
compliments and emotional reward may be observed in some cases, sometimes in 
association with inappropriate seductive, provocative, and manipulative behaviours. 
These manifestations may complicate the patient– doctor relationship.

Cyclothymic mood instability is the common factor underlying a wide range of co- 
morbidity and complications associated with bipolarity, including anxiety, impulsiv-
ity, suicidality, and drug abuse.40,41 The presence of impulsivity may be associated 
with sensation seeking and self- stimulating behaviour, which becomes amplified 
during hypomanic phases.36 In this perspective, cyclothymia seems to offer a fer-
tile ground for drug abuse and addiction.41 Both sensation- seeking behaviour and 
marked reactivity to substances facilitate the approach to and use of any sort of drug, 
alcohol, stimulant, and cocaine, but also hypnotics and sedatives. Anxious ‘comor-
bidity’ is very common and anxiety disorders rather than mood symptoms are in 
many cases chief complaints when these individuals seek specialized treatment36,40 
(see Figure 10.2).

The complex, multidimensional clinical picture is a major reason for difficulties 
in treatment management of cyclothymia, but it is not the only one. We already 
mentioned the difficult patient– doctor relationship, which may negatively influence 
treatment compliance and long- term outcomes.

In clinical practice, it is common that evidence- based treatment regimens for 
BD I or II result inadequate or even detrimental for cyclothymic individuals. These 
patients seem to be extremely sensitive and reactive to medications. Side effects or 
even ‘paradoxical’ unexpected reactions are very common and may exceed benefits. 
Thus, in spite of the general opinion that cyclothymia is a ‘minor’ mood disorder, it 
can be a very severe, debilitating condition and requires more sophisticated treat-
ment than other classical bipolar forms. A correct treatment strategy should include 
a ‘sartorial’ psychopharmacological approach and a specific psychoeducational 
intervention. Treatment strategy for cyclothymia is summarized in Table 10.1.

Figure 10.2 Major psychopathological domains of cyclothymia: multidimensionality and 
complexity
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Pharmacological treatment
Though not adequately studied, available data and clinical experience strongly sug-
gest the value of mood- stabilizer agents including lithium and some anticonvulsants, 
both in the mid-  and long term.5,42 As a general rule, the use of antidepressant or 
antipsychotic drugs should be considered for short periods of time and only after the 
failure of mood stabilizers, to manage depressive, anxious, or hypomanic symptoms.

In clinical practice, pharmacological strategies for the treatment of cyclothymia 
should be based on three fundamental principles: (i) establish the hierarchy of clini-
cal targets and priority on the basis of severity and functional impairment; (ii) draw 
principal objectives both in mid-  and long- term perspectives (in this respect, it is 
very important to involve in detail and motivate the patient); and (iii) follow the rule 
of ‘go slow and stay low’, considering that these patients are abnormally sensitive to 
the effects of medications.

In the majority of cases the hierarchical approach provides the treatment of 
the current acute episode, which is mostly represented by non- psychotic mixed 
depressive states, often chronic and following a history of multiple antidepressants 
failure. Once the acute phase is managed, emotional reactivity, intensity, and insta-
bility should be considered the primary target of the treatment. Co- morbidity (as 
obsessive– compulsive disorder (OCD), panic, impulsivity, drug/ alcohol abuse, and 
bulimia) may have different hierarchical importance on the basis underlying risks 
and/ or severity. For example, a severe alcohol-  or drug- use disorder has to be treated 
with priority. Similarly, the presence of suicidal risk and self- harm behaviours need 
prompt intervention.

The principal objectives of treatment include, in the mid- term, the achievement 
of relative mood stability, meant as the decrease of amplitude and frequency of ups- 
and- downs, and a greater behavioural control throughout positive routines. As mid- 
term, we mean a period ranging from six months to one year following treatment 
initiation. It is very important at the beginning of treatment to explain this term to 

Table 10.1 Treatment strategy for cyclothymia

Acute
0– 8 weeks

Continuation
1– 6 months

Maintenance
Indefinite

Depressive, mixed, or 
hypomanic states
Symptomatic recovery

Psychosocial maladjustment
Functional recovery

Stability
Coping with psychological 
faults

Mood- stabilizers (MS) + 
adjunctive drugs if needed:
antidepressant, antipsychotic
‘go slow, stay low’

Mood- stabilizers (MS)
Tapering adjunctive drugs

Long- term MS (which 
should ‘stay low’); 
anticipate hypomania and 
depression

Psychoeducation Cognitive reorganization, 
emotional coaching, 
changes in behavioural 
systems, and so on

Optimizing 
adaptation: goodness of fit
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the patient and to remind throughout the entire treatment period. Improvement and 
long- lasting results are possible only by avoiding the temptation to prematurely give 
up medications (especially mood stabilizers) because of the impression of ineffective-
ness. Involving and encouraging the patient to be ‘patient’ may make the difference 
between the stabilization and ‘medication roulette’. After a mood stabilization, in the 
long term, the aim of a continuous treatment is to enhance functional adjustment 
and to aid in the correction dysfunctional life schemas.

We use to stratify the pharmacologic intervention on the basis of specific dimen-
sions involved respecting the rule of ‘go slow and stay low’. The majority of cyclo-
thymic patients would benefit from a small dose of valproate (if mixicity and mood 
reactivity are dominant), lamotrigine (when anxious– depressive polarity is domi-
nant), or lithium (if affect intensity is present). Many patients received the com-
bination of a small dose of lithium (200– 400 mg/ day) plus lamotrigine (25– 100 
mg/ day).43 Careful attention is required for adverse effects, such as skin reactions, 
thyroid dysfunction, polycystic ovary syndrome, and weight gain.

Antidepressants should be used with caution, but in real- world practice, almost 
all cyclothymic patients receive antidepressants and a correct diagnosis is frequently 
established in recurrent, difficult- to- treat, resistant ‘depression’. When possible, a 
gradual removal of the antidepressant and unnecessary drugs and the introduction 
of one or more specific mood stabilizers should be attempted. In ideal conditions, 
antidepressants should be avoided from the beginning and reserved as second-  or 
third- line choices only to long- lasting severe depressive or anxious symptomatol-
ogy. A possible option is represented by quetiapine, which has been reported to be 
effective in the treatment of acute bipolar depression and has been recently suggested 
useful for the control of dysphoria, irritability, anxiety, and sleep symptoms in cyclo-
thymics.24 Low doses (not exceeding 100 mg/ day) are usually utilized because intol-
erance to quetiapine and even more to other antipsychotic drugs (with high doses 
most patients will drop these drugs during the first two weeks). The use of antipsy-
chotics should be limited regarding both doses and treatment duration. Cyclothymic 
patients are likely to develop in a short period psychomotor adverse effects such as 
motor impairment, blunted affect, loss of motivation, and depression. Because of 
this heightened sensitivity, cyclothymia is also associated with an increased risk of 
the early development of tardive neuropsychiatric side effects. In this respect, the 
use of first- generation antipsychotics or drugs with selective blockade of D2- recep-
tors should be avoided, unless strictly necessary. Other antipsychotics with different 
receptor profiles should be preferred and used at low doses. For example, 25– 50 mg/ 
day of quetiapine as well as 2.5– 5 mg/ day of olanzapine or 2– 6 mg/ day of perfenazine 
may be useful for the management of irritability, impulsivity, and other excitatory 
phenomena during an acute hypomanic or mixed state.

Another important issue concerns the frequent co- morbidity with anxiety, 
impulse– control or eating disorders, and attention deficit hyperactivity disorder 
in youths. Each co- morbid condition requires a selection of treatments, which are 
mostly based on open clinical experience.44,45 For example, high anxiety, panic 
attacks, inner tension (usually observed in mixed depressive state), and ultra- 
rapid cycling would be a predictor of response to valproate rather than to lithium. 
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Gabapentin, which has been shown to be effective in panic disorder and social 
phobia, seems to be helpful when anxiety disorders or an alcohol- use disorder are 
co- morbid. Topiramate would be indicated when co- morbid binge- eating disor-
der is present. Less information is available for treating co- morbid social phobia; 
the same problem applies to co- morbid post- traumatic stress disorder. Co- morbid 
OCD is probably the most challenging condition to treat. A complex combination 
of different mood stabilizers with serotonergic drugs and antipsychotics is often 
applied.38,40

Although hypomania and mood reactivity are more likely to determine functional 
impairment and negative consequences than depression, cyclothymic patients usu-
ally perceive greater distress linked to depression and anxiety, rather than hypomanic 
symptoms or emotional instability. For this reason, most patients seek treatments to 
manage depressive symptoms or anxious co- morbidity and are treated with antide-
pressants and sedatives. Although the evidence concerning the efficacy and safety 
of antidepressants in cyclothymic individuals is substantially lacking, there is broad 
agreement among clinicians that, in this population, the use of these drugs should 
be carefully monitored in order to minimize mood switches and long- term desta-
bilization. Exposure to antidepressants, indeed, may be associated with a variety of 
possible negative consequences, such as increased amplitude of highs and lows and 
frequency of cycling.42 In other patients, mood destabilization might assume the 
aspect of chronic mixed- depressive states, usually resistant to standard treatments 
and involving the co- occurrence of dysphoric and excitatory symptoms simultane-
ously present or rapidly fluctuating. This type of symptomatology is frequently asso-
ciated with an increased risk of suicidal behaviours.39 Finally, as cyclothymia may 
be a harbinger of full- blown bipolarity, antidepressants might be responsible for the 
onset of severe manic or mixed episodes in certain individuals.

Another important phenomenon commonly observed employing antidepressant 
drugs in cyclothymia is the wear- off. Cyclothymic patients are very likely to show 
tolerance and decreasing response to antidepressants over time.46 The wear- off phe-
nomenon is frequently associated to rapid onset of benefits, sometimes in few days or 
even few hours, after the first exposure to antidepressants.

Mood disorders are accompanied by circadian deregulations, which are particu-
larly common among cyclothymic patients. These latter frequently report abnormal-
ities in sleep/ wake cycles and show abnormal oscillating melatonin secretion and 
frequent delayed sleep phase disorder (DSPD),47 a circadian rhythm disorder char-
acterized by the inability to fall asleep and wake up until much later than is desired 
or socially acceptable. Melatonin and agomelatine are known to have chronobiotic 
properties. In cyclothymic patients, it is possible to hypothesize that the restoration 
of circadian rhythms, such as the improvement of sleep efficiency together with the 
reduction of intra- sleep awakening, through MT1 and MT2 agonism, may con-
tribute to improve mood symptomatology, motivational aspects, and psychosocial 
functioning. The efficacy of melatonin and agomelatine and the importance of a 
resynchronization of circadian rhythms in the therapy of cyclothymia deserve fur-
ther investigations.
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Finally, cyclothymic patients should be considered at high risk of developing 
sedative misuse (particularly for benzodiazepines) because of hypersensitivity to 
all substances and high rates of anxiety disorders, mostly panic. The long- term use 
of sedatives is a frequent complication in such patients:  the most evident effect is 
the worsening of mood lability, behavioural control, and cognitive functions, over 
the worsening of sleep disturbances and anxiety itself. Thus, it seems very impor-
tant to promote a gradual tapering down of sedatives according to adapted but rigid 
protocols choosing long half- life medications to reduce withdrawal symptoms and 
craving.

Adapted psychoeducation
A psychoeducational approach is the first step for a correct and effective manage-
ment of cyclothymia. Differently from bipolar I  and II patients, psychoeducation 
should start from the beginning and would promote acceptance of the illness, confi-
dence in the doctor, adherence to medications, and circumscribe the objectives of the 
treatment focusing on the behavioural and interpersonal consequences of the illness.

In cyclothymia, the patient has to face attenuated but continuous and deceitful 
mood shift between depression and excitement, which are strongly related to each 
other. Over- reactivity and inter- episodic instability are deeply ingrained with the 
life of the patient; thus, psychological and physical stressors may trigger exagger-
ated emotional reactions and disproportionate consequences. In some cases, the 
development of over- valued ideas, interpretations, and distorted perspective, on 
the basis of a temporary affective state, may complicate the clinical picture and, in 
these situations, the subject tends to misattribute the cause– effect sequence, rein-
forcing affective instability and its behavioural consequences. These clinical features 
have nothing to do with the characteristics of classical BD, characterized by severe, 
often psychotic, major depressive and mixed- manic episodes separated by periods of 
remission.

Because of the temperamental nature of the disorder, psychoeducation is endless 
and should be an integral part of every single follow- up visit. The physician should 
give the patient a continuous feedback to circumscribe the behavioural and interper-
sonal consequences of the illness. Assessing periodically the psychological aspects of 
cyclothymia becomes particularly important, even after months of psychopharma-
cological treatment and psychoeducation.

In most cases, medications and adapted psychoeducation are sufficient to mitigate 
psychological dysfunction. For a minority of patients it might be useful to be part of 
an individual psychotherapy package. Research is not advanced in this field and at 
the moment there is no rigid or strict format for psychological therapy. The therapist 
should keep in mind the model in which moods swings and circularity are linked 
with mood reactivity, affect intensity, emotion sensitivity, interpersonal sensitivity, 
and basic insecurity, which illustrate the endogenous cyclicity in cyclothymia.

In clinical practice, CBT techniques could be adapted to fit with specific indi-
vidual objectives such as: (i) recording levels of mood and energy; (ii) helping 
‘healthy’ daily routines to enhance circadian rhythms, especially in those patients 
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with comorbid DSPD; (iii) implementing specific strategies to manage the cogni-
tive aspects related to ups- and- downs (activation and inhibition), especially in 
ultra- rapid mood- swings— this objective might be obtained throughout the discus-
sion of dysfunctional and overvalued beliefs linked to the mood;48 (iv) attenuating 
co- morbid anxiety, such as panic attacks, OCD, social anxiety, or post- traumatic 
stress disorder, in order to avoid or limit the use of antidepressants; (v) rebuilding 
self- esteem.

This process should start from the reduction of the affective resonance of the inter-
personal events, which is mostly related to uncontrolled mood reactivity rather than 
the actual importance of the event itself. Indirectly, also a greater affective stability 
could be achieved.49 Self- esteem and over- reactivity are linked by means of sensitiv-
ity to judgement, criticism, and rejection. As already said, cyclothymic subjects are 
promptly offended and sensitive to the possibility of being wounded, with feelings of 
hostility and anger towards those who evocate these reactions and that are consid-
ered responsible for their sufferings; (vi) restoring healthy social support by mitigat-
ing hostility, over- evaluation of minor disputes, and enhancing rage control— the 
ultimate goal would be to interrupt the processes which usually lead to destructive 
consequences on interpersonal life;35 and (vii) replacing repetitive dysfunctional 
life schemas linked to cyclothymia with different cognitive style. More specifically 
cyclothymic individuals have been found to be variously subdued to five schemas: 
abandonment, self- sacrifice, insufficient self- control, affective dependence, and the 
need for control.50 Those schemas tend to create unrelenting standards and deter-
mine great personal sufferings and consequences.

Conclusion
Treatment of cyclothymia is an understudied issue despite the evidence that 30– 50% 
of depressives, anxious, impulsive, and borderline patients are affected by this disor-
der. There are a lot of challenging issues concerning diagnostic delimitation, psych-
oeducation, and pharmacological treatment. We need to confirm the specificity of the 
disorder within the bipolar spectrum and to improve its recognition in early phase of 
the illness, especially in youth. Cyclothymia, indeed, is a topic well suited to a devel-
opmental psychopathology approach: it tends to have an onset during childhood and 
adolescence and it is important that diagnosis and treatment are initiated early. An 
appropriate approach of cyclothymia will permit to reduce controversy surrounding 
the over- diagnosis of bipolar spectrum in youths. A therapeutic model combining 
the focus on cyclothymic presentations of bipolarity with a temperamental perspec-
tive represents a clear and precise approach for complex clinical syndromes with 
mood instability, depression, excitement, anxiety, impulse control, substance use, 
and so- called ‘personality’ disorders. Early recognition means establishing a specific 
treatment and clinical management since the beginning, and avoiding unnecessary 
complications and risks, especially those related to antidepressants exposure. It is 
necessary to confirm if early detection and treatment of cyclothymia can guaran-
tee a significant change in the long- term prognosis. Prospective observation in our 
practice is in favour of persistent significant improvement. This is more visible when 
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specific pharmacotherapy, psychological approach and psychoeducation are applied 
to young patients never treated before.
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Chapter 11

Psychological interventions 
for early stage bipolar disorder

Jan Scott

Introduction
In young people aged less than 25 years, three of the four most burdensome health 
problems worldwide are depression, schizophrenia, and bipolar disorder (BD).1 Such 
findings emphasize why it is important to provide early intervention for these disor-
ders, in the hope that future generations will experience fewer adverse clinical, func-
tional, social, familial, and economic consequences than the current patient cohort.

Early intervention strategies are more established in psychosis and depression, and 
now extend beyond treatments for first illness episodes (ie symptom profiles that 
meet established diagnostic threshold levels) towards individuals deemed ‘at high 
risk’ of developing such problems in the future. This strategy is compatible with the 
philosophy of clinical staging, which suggests that the evolution of severe mental dis-
orders parallels that of chronic medical disorders (such as cancer, diabetes, etc), and 
as such warrants similar treatment approaches. A staging model attempts to identify 
where an individual is located on a ‘disease continuum’ from an asymptomatic state 
in an individual with enhanced vulnerability for a specific disorder (stage 0) through 
to end stage disease (stage 4). The application of staging in general medicine has led 
to the development of interventions for individuals at stage 0 and 1 with the aim of 
preventing progression to later stages of illness. Furthermore, as shown in Table 11.1, 
the early stages of conditions such as ischaemic heart disease are often treated with 
behavioural, psychological, or other non- pharmacological interventions, with the 
gradual introduction of stage- specific medications and more complex treatments.

In BD, stage 0 can only be identified indirectly (as we have no reliable and spe-
cific biomarkers with predictive validity). However, this stage can be represented by 
asymptomatic offspring of a parent with BD. Stage 1 cases can be recognized by the 
presence of sub- threshold manic symptoms, brief hypomania, or perhaps by early 
onset recurrent major depression in an individual with cyclothymia and/ or a family 
history of BD. Individuals in stage 1 do not always seek help for their symptoms, but 
they may come to the attention of clinical services because of distress and/ or reduced 
functioning. Stage 2 usually signifies the presence of syndromal BD (usually a clini-
cal state fulfilling for the first time the diagnostic criteria for hypomania or mania), 
while stages 3 and 4 represent progressive phases of an established illness.2– 6
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The application of staging models to BD is still in its infancy, but their use has 
led to discussions about the types of treatment modalities that can be targeted 
at stage 1, ie interventions for individuals who traditionally have been excluded 
from mental health services.7 This is an interesting problem, as it is not appropri-
ate to simply prescribe medications that are used for stage 2 onwards.3,7 This is 
for two reasons. First, the individuals do not have syndromal episodes of BD and 
there is no evidence that the medications used for later stage disease will be help-
ful. Second, and very importantly, only about 20– 30% individuals in stage 1 will 
ultimately develop BD.5,8 So, it may be more rationale to either re- deploy existing 
lower- risk interventions from across mental health, or design new ones with a 
lower risk- to- benefit ratio than is the accepted norm for cases with established 
illnesses (ie stage 2 onwards).7 Although new medications can of course fit into 
this treatment specification, the ‘staging’ model of BD has increased interest in 
the application of psychological treatments for ‘at- risk’ and first- episode cases.9,10 
As other chapters in this book examine pharmacology for BD, this chapter will 
explore the therapies being used in young people ‘at risk’ of or experiencing their 
first episode of BD.

The chapter begins by identifying the target populations for discussion and then 
reviews existing indirect evidence about response to therapy in ‘early stage’ compared 
with ‘later stage’ BD. The therapy models that have been specifically tested in young 
people at high risk of and/ or with first- episode BD cases are then described and out-
comes briefly noted. The chapter concludes with a description of the strengths and 
weaknesses of current model and outlines a revised model of intervention that tar-
gets more overtly some of the specific, developmentally normal cognitive- emotional 
and sleep regulation issues that might act as triggers of syndromal episodes of mood 
disorder in younger as compared with older age groups.

Table 11.1 the treatment of ischaemic heart disease as an example of a ‘clinical staging’ 
approach

Stage Common characteristics Typical interventions

Stage 0
(latency or ‘at risk’)

increased risk:
family history
(clinical examination, genetic 
tests)

Minimize risk of progression,
eg. encourage diet & exercise

Stage 1 obesity, smoking,
high cholesterol

diet & exercise +/ –  statins

Stage 2 increased blood pressure anti- hypertensives:
eg. beta blockers

Stage 3 angina anti- angina drugs:
eg. glyceryl trinitrate (gtn)

Stage 4
(late or end stage)

heart attack
(myocardial infarction)

Surgery to insert cardiac stents
(to bypass damaged arteries)
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Delineating stage 1 and stage 2 studies 
of psychological therapies
A broad definition of psychological interventions has been applied in this chapter, 
namely: ‘any non- pharmacological intervention delivered in any format (individual, 
family, etc), that was used for the purpose of relieving symptoms of mood distur-
bance or improving functional outcomes in first episode BD cases’.10 Interventions 
for at- risk groups were additionally defined as ‘incorporating strategies to prevent or 
delay the onset of a first BD episode’.

To try to find studies in the target populations, stage 1 and 2 were operationalized as:
 (i) children and adolescents (young people aged <18 years) deemed at risk of BD, 

usually because they are the offspring of parent with this disorder, and/ or they 
meet other recognized ‘BAR’ (bipolar at- risk) criteria;8,10

 (ii) adolescents and young adults who experience a first episode of ‘adult- prototype’ 
BD during the peak period for the onset of BD (age range of about 15– 25 years).

In this chapter, the phrase ‘first- episode BD’ refers mainly to an episode of hypo-
mania or mania but, due to differences in how diagnostic criteria are applied inter-
nationally, it also includes some studies of schizo- affective disorder- manic type, 
psychotic mania and, in a small number of cases, it describes the first episode of 
affective psychosis.

Publications on children diagnosed with juvenile BD are not reviewed here for 
several reasons. First, the data on prodromal states, risk syndromes, and rates of 
transition to stage 2 are primarily focused on adult forms of BD and related disor-
ders.2,6,8,10 Second, some countries have reported a dramatic increase in the diagnosis 
of paediatric or juvenile BD, but these changes are not consistent across continents.11 
Furthermore, even in countries with increasing rates, the growth in clinical cases is 
not matched by similar changes in the rates of BD in the same age groups in carefully 
executed, large- scale, representative, non- clinical epidemiological studies.11 Third, 
and perhaps most relevant to this chapter, it is not yet certain as to how these child-
hood variants of BD will evolve over time and whether or not they are linked to 
adult BD.4 Given these issues, it is difficult to extrapolate from studies of paediatric 
BD to those of young adults at high risk of, or with first- episode BD.8,10,11 Having 
noted these reservations about the reliability and predictive validity of the juvenile 
BD diagnosis, the design and structure of the psychological interventions employed 
in these children appear to provide a useful template of how to adapt ‘adult’ therapy 
models to the developmental needs of younger patients.12,13 As such, it is important 
to acknowledge that several of these models have helped inform the development of 
interventions now being applied to post- pubertal children and adolescents.10

Existing evidence that clinical stage may be 
associated with therapy outcomes
Clinicians and researchers have only recently begun to explore the utility of clini-
cal staging and early intervention models in BD.2– 6 However, there is an extensive 
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evidence base for the benefits of psychological treatments as an adjunct to medica-
tion in BD cases. Although the findings are mainly applicable to adult populations 
who attend general psychiatry or specialist clinics (ie middle- aged adult populations 
with long- established BD), it is worthwhile to examine whether there are ‘signals’ 
within the previously published research that indicate that response to psychological 
therapies is influenced by clinical stage.

Post hoc analyses of four randomized controlled trials (RCTs) provide some sup-
port for improved outcomes in subgroups defined by course of illness or age.14– 17 
An RCT of cognitive behaviour therapy (CBT)14 and one of group psychoeducation 
(group PED),15 both reported that therapy may be more beneficial to individuals with 
fewer prior illness episodes. Each analysis demonstrated a dose- response pattern, 
with the greatest level of improvement observed in those with 0– 6 prior BD epi-
sodes, less evidence of benefit in those with 7– 12 BD episodes, and minimal benefit 
in those with 12 or more prior episodes of BD. A study of family psychoeducation 
reported similar outcomes.16 Obviously, number of episodes alone does not define 
the boundaries of each clinical stage of BD, but it can be viewed as a useful ‘proxy’ 
measure.3,6 Thus, these studies provide indirect evidence to support the notion that 
lower- risk, higher- benefit treatments are more efficient for individuals at an earlier 
rather than a later clinical stage.7

Kessing et al.17 also re- analysed the outcomes of an RCT of 158 adults allocated to 
early intervention at a mood disorder clinic (offering optimized pharmacotherapy 
and group PED) or to clinics offering standard clinical care. Less than 20% individu-
als were aged 18– 25 years (which undermined the statistical power of the secondary 
analyses), but outcomes were compared for subgroups defined by age (18– 25 versus 
over 25 years). Overall, hospital admission rates were decreased in all those treated 
in the mood disorder clinic versus standard treatment. Furthermore, the analysis 
by age group revealed that this reduction was most marked, although of borderline 
statistical significance, in the younger age group (hazard ratio 0.33; p = 0.06).

Interventions designed for at- risk 
and first- episode cases
A number of manuals or detailed descriptions are published that give sufficient 
information about the planned interventions to allow a therapist to deliver a therapy 
reliably. However, it is noticeable that a number of interventions for individuals with 
first diagnosis of BD do not state if they are specifically targeted at young people, and 
some interventions for adolescents do not clarify if they are targeted at first- episode 
cases. As such this review of interventions includes only those models where outcome 
data indicate that they have been tested with young people with first- episode disor-
ders. As shown in Table 11.2, interventions are classified according to whether they 
have been used for individuals at risk, for first- episode BD and for adolescent onset.

Table 11.2 gives an overview of the core elements of the therapies and allows com-
parison of similarities and differences in the content and targets of the interventions. 
Although the therapies show many overlaps, the models used in different subgroups 
are also discussed.
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Interventions for individuals at risk of bipolar disorder
Three of the interventions described for use in at- risk populations are based on 
CBT,18– 20 two use family approaches,21– 22 and one model is based on interpersonal 
social rhythms therapy (IPSRT).23

Pfenning and colleagues18 describe ‘Early- CBT’, a group intervention (90 minutes/ 
week for 14 weeks) that includes stress management and problem- solving strategies 
with elements of mindfulness- based CBT (MBCBT). Modules were also adapted 
from psychoeducation and other sessions previously used with individuals at risk 
of developing psychotic disorders. As discussed later in the chapter, Scott19 describes 
another CBT model termed CBT- R (CBT- Regulation) to emphasize that it specifi-
cally targets deficits in cognitive- emotional regulation, sleep- circadian rhythms, and 
physical activity. Cotton et al.20 developed an MBCBT intervention for use with the 
offspring of bipolar parents who were deemed to be at increased risk because of evi-
dence of mood dysregulation or anxiety problems.

A therapy manual for family focused treatment with ‘high- risk’ offspring of BD 
parents (FFT- HR) is available online.21 The FFT- HR model draws heavily on the 
techniques used in the FFT approach that were developed for adolescents with BD 
(FFT- A)22 but FFT- HR can be used with children aged 9– 17 years. It consists of 12 
sessions over four months with a module on PED (five sessions), communication 
enhancement training (three sessions), and problem- solving skills training (three 
sessions). The main aims of FFT- HR are to support high- risk youth and family mem-
bers to: (i) identify prodromal symptoms of depressive or (hypo)manic episodes; (ii) 
differentiate significant mood dysregulation from developmentally appropriate emo-
tional reactivity; (iii) recognize triggers of mood swings; and (iv) build prevention 
plans to avoid mood escalation.

Multi- family psychoeducational psychotherapy (MF- PEP)12 is a manualized 
intervention for children with depressive and bipolar spectrum disorders and their 
parents. It combines psychoeducation with family therapy and CBT techniques  
(ie behavioural activation and coping skills, cognitive restructuring). Therapy is 
delivered over eight sessions lasting 90 minutes each with concurrent parent and 
child groups. Although mainly targeting younger children, studies report transition 
rates to BD in those receiving MF- PEP compared with usual treatments.

Goldstein and colleagues22 report the use of IPSRT with offspring of a parent with 
BD. The intervention was similar to interpersonal social rhythms therapy for adoles-
cents (IPSRT- A)24 but consisted of 12 sessions delivered over six months. The IPSRT 
focus on stabilizing daily rhythms and interpersonal relationships was seen as par-
ticularly important for adolescents.

Interventions for first- episode cases
As shown in Table 11.2, three of the interventions described originated from ther-
apy models employed in early intervention in psychosis services25– 27 and have been 
used with cases of affective and non- affective disorders. The other publication (Jones 
et al.28) described a CBT intervention offered to individuals across a broad age range 
defined as ‘first- diagnosis’ BD. The intervention drew on standard CBT approaches 

 

 



      

Table 11.2 Comparison of key characteristics of psychological therapies used for at- risk and first- episode bipolar disorder (bd)regulation

Therapy model* Format for model for first- episode 
cases

Components used in therapies for adult 
cases with established BD & in  
first- episode cases

Extra components/ modifications for first- episode cases

Number 
of 
sessions

Individual Group Family Psychoedu-
cation

Problem
Solving

Relapse 
prevention
techniques

Risk 
factors 
for 
relapse

Develop- 
mental 
adaptations

Social 
functioning/ 
relationships

Educational/ 
vocational 
functioning

Communi-
cation 
training

At risk

group Cbt18 14 +++ +++ ++ ++ ++ + +

Cbt- r19 24 ++ ++ ++ ++ +++ +++ ++ + ++

Mb- Cbt- C20 12 ++ + ++ + ++

fft- hr21 12 +++ +++ +++ +++ +++ +++ + + +++

iPSrt22 12 ++ ++ +++ ++ +++ ++ ++ + +

Mf- PeP12 8 +++ +++ +++ +++ ++ + + +

First episode

integrated 
intervention 
(ePPiC case 
management)25

varies
~ 2 yrs

+++ ++ + ++ + +++ + ++

Cbt- based, 
multimodal 
therapy26

> 22 ++ + +++ + +++ +++ +++ +++ +++ +

(Continued )



      

Therapy model* Format for model for first- episode 
cases

Components used in therapies for adult 
cases with established BD & in  
first- episode cases

Extra components/ modifications for first- episode cases

Number 
of 
sessions

Individual Group Family Psychoedu-
cation

Problem
Solving

Relapse 
prevention
techniques

Risk 
factors 
for 
relapse

Develop- 
mental 
adaptations

Social 
functioning/ 
relationships

Educational/ 
vocational 
functioning

Communi-
cation 
training

horyZonS 
(online peer- to- 
peer modules)27

varies; 
open 
access

+++ +++ + +++ + +++ + ++

Cbt28 > 22 +++ + +++ +++ ++

First episode & adolescent onset

fft- a 23 < 22 +++ ++ +++ + + +++ + ++ +++

iPSrt- a 24 < 22 ++ + + + ++ ++ ++ +++ ++ ++

dbt*29 > 22 ++ +* ++ ++ + + ++ ++ ++ +

+++ Module described in intervention manual or publications; ++ techniques specifically included in the therapy; + Mentioned as a therapy goal, but limited detail provided about the strategy; 
*dbt also includes a module specifically for parents

Cbt = cognitive behaviour therapy; Cbt- r = Cbt- regulation; Mb- Cbt- C = Mindfulness- based Cbt children; teaMS = thinking effectively about Mood Swings; ePPiC = early Psychosis Prevention & 
intervention Centre; fft- a = fft- adolescent; fft- hr = fft- high risk; iPSrt = inter- Personal Social rhythms therapy; iPSrt- a = inter- Personal Social rhythms therapy- adolescent; Mf- PeP = Multi- 
family Psychoeducational Psychotherapy

Table 11.2 Continued
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with few modifications, except for some flexibility in location for delivery of therapy 
(eg offering home- based sessions).

The most well- known early intervention programme was developed at EPPIC25 in 
Australia. The approach emerged from the recognition that there were a number of 
specific challenges and opportunities relevant to working with young people with 
psychosis including issues of engagement, co- morbidity, and family and develop-
mental factors, which impacted on adaptation to the disorder. The intervention uses 
a multimodal case- management system (including some group work, and optional 
individual therapy modules) and the intervention represents a trans- diagnostic 
approach that targets functional as well as symptomatic recovery.

The manual by Macneil et al.26 actually evolved largely because of the recognition 
that the EPPIC approach did not always cater for some of the specific needs of indi-
viduals with first- episode BD or affective psychosis. The therapy is longer than many 
others, but is fairly flexible, and can be adapted according to the clinical/ psychologi-
cal needs of the adolescent and/ or the severity of the initial clinical presentation. The 
interventions used are based mainly on CBT, but also specifically explored ‘recov-
ery’ concepts; it includes eight possible modules:  (i)  engagement and formulation; 
(ii) PED and adaptation; (iii) medication adherence; (iv) specific CBT interventions 
for (hypo)mania and depression; (v) social rhythm regulation; (vi) relationship and 
family work; (vii) managing alcohol and substance use (through harm reduction) 
and other co- morbidities; and (viii) relapse prevention. Macneil et al. also explicitly 
state that they examine how to cope with prejudice and self- stigma.

Alvarez- Jimenez et  al.27 describes an online series of behavioural interventions 
integrating: (i) peer- to- peer social networking; (ii) individually tailored interactive 
psychosocial interventions; and (iii) expert interdisciplinary and peer- moderation, 
into a package focused on improving long- term outcomes. Although the main clien-
tele for this programme, named HORYZONS, have a first episode of a non- affective 
psychosis, the individually tailored elements and use of CBT interventions mean that 
this approach can be applied to BD.

Interventions for adolescent- onset bipolar disorders
Three models were designed for use with adolescents in the first episode of BD or 
early in the course of the illness.23,24,29 All three were developed at specialist clinics 
for this clinical population and all were adapted from therapies used for adults with 
established BD.

The FFT- A approach specifically targets relapse prevention in adolescents with 
a diagnosis of BD.23 The three main modules are as noted for FFT- HR, but are of 
longer duration. A  goal of FFT- A is to decrease stress and interpersonal conflicts 
by reducing the levels of expressed emotion in the family and by enhancing flexible 
and adaptive interpersonal patterns. Parents (and if possible, siblings and members 
of the extended family) are invited to therapy sessions, and families have homework 
each week.

The IPSRT- A24 approach emphasizes that interpersonal issues are a risk factor 
for mood instability in adolescents. The initial, middle, and termination phases 
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are similar in structure to interpersonal therapy for depressed adolescents (IPT- 
A); however, IPSRT- A is slightly longer (16– 18 sessions over 20 weeks) because of 
the added interventions to increase lifestyle regularity and the increased severity 
of illness in adolescents with BD. The essential components of IPSRT- A are psych-
oeducation, interpersonal work, and stabilization of daily social rhythm and sleep. 
Communication training is included, examining intra- familial communication, but 
also school-  or peer- group interactions.

The dialectical behavioural therapy (DBT) intervention for adolescents with BD29 
is based on the manual by Miller and colleagues,30 which in turn draws on the DBT 
approach to emotional dysregulation in adults at risk of repeated self- harm. In DBT 
for BD, two treatment modalities are proposed: 18 sessions of family skill training 
(adapted for use with individual family units) and 18 sessions of individual therapy 
focused on the young person’s target behaviours. A unique component of DBT, which 
is not present in the other therapies reviewed, is the module developed for parents 
of adolescents with BD that is entitled ‘walking the middle path’. This addresses the 
lack of balance between thoughts and behaviours within the family environment and 
educates the parents in how to support the adolescent to balance ‘change- oriented’ 
with ‘acceptance- oriented’ skills.

Outcomes
All of the therapy models outlined are being tested in clinical trials, but only six 
RCTs have been published for the selected sub- groups. If no RCT data are available, 
outcomes from controlled clinical trials (CCTs) or case series (CS) are reviewed.

At risk
The RCT of MF- PEP31 is the only study that provides data on ‘transition’ from at- 
risk status to BD caseness. The sample comprised of 50 individuals (out of a total of 
165 participants) who were deemed at risk of BD because of a depressive spectrum 
disorder with or without transient manic- like symptoms. Those receiving the MF- 
PEP were significantly less likely to meet criteria for a bipolar spectrum disorder at 
follow- up compared with those allocated to the control group (12% v 45%).

The RCT of FFT- HR is the first blinded RCT of a psychosocial intervention for 
youth at risk for BD.32 The 40 participants (mean age ~12; 40% medication- free) 
were randomly allocated to FFT- HR (12 sessions of psychoeducation, communica-
tion training, and problem- solving skills) or a brief psychoeducation control condi-
tion (1– 2 family education sessions). The FFT- HR group demonstrated a more rapid 
recovery from mood symptoms and longer periods of remission compared with the 
control group; medication status did not influence outcomes.

The CS of IPSRT22 and CBT22,33 represent small- scale studies with mixed outcomes. 
For example, IPSRT had an important effect on sleep profile in young adults, but 
less evidence of significant benefits for mood disorders (eg three cases met depres-
sion criteria at baseline and four at follow- up).22 In a broadly defined at- risk group, 
a CBT model showed only weak effects on manic symptoms;33 however, the CS of 
ten offspring of BD parents suggested that MBCBT produced significant reductions 
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in anxiety and associated changes in emotional regulation, but non- significant 
decreases in depressive or manic symptoms.20

First episode
Conus et al.34 published a follow- up study of 108 individuals (mean age ~22 years; 
55% male) who presented with psychotic mania (who were then classified as either 
BD or schizo- affective disorder). At 12- month follow- up (ie 30 months after entering 
the EPPIC programme), the BD cases reported better overall outcomes with signifi-
cantly higher levels of functioning and lower levels of negative symptoms than the 
group identified as having schizo- affective disorder. However, it is notable that there 
were a high number of study dropouts.

A CCT described multimodal CBT for first- episode mania and comprised 40 indi-
viduals who were concurrently included in a larger- scale open- label RCT of medi-
cation.35 34 individuals had a diagnosis of ‘BD with psychotic symptoms’. The 20 
control participants, who received low intensity psychological input (<4 of 8 therapy 
modules), were matched on key demographic variables with the intervention group. 
A group by time analysis showed that improvements in depressive symptoms, ill-
ness severity, and functioning were significantly greater in the intensive intervention 
group compared with the control group. In contrast, levels of manic symptoms and 
overall relapse rates were similar in both groups.

The one- month open feasibility study by Alvarez- Jimenez et al.27 is unique in its 
focus and mode of delivery of interventions. Only two cases (out of 20) had an affec-
tive psychosis, but the participants demonstrated good uptake of the programme, 
self- reported improvements in social connectedness, and significant pre- post inter-
vention reductions in depressive symptoms.

Adolescent onset
The first RCT of FFT- A36 included 58 individuals with a mean age ~15  years; the 
majority had BD I (n = 38). Group outcomes were similar, although cases allocated 
to FFT- A recovered from depression significantly earlier (difference ~7 weeks; hazard 
ratio = 1.85) than those in the control group. In the second, multicentre RCT (n = 145) 
of similar design,37 FFT- A showed no benefits in time to recovery or recurrence, nor 
in percentage of time as well. However, FFT- A did show greater reductions in severity 
of and weeks without (hypo)manic symptoms.

A small- scale open RCT of IPSRT- A of 17 participants (IPSRT- A = 12; treatment 
as usual (TAU) = 5)38 demonstrated significant between group differences in effect 
size (ES) for changes in depressive (IPSRT- A = 1.8 v TAU = 1.3) and manic symptoms 
(IPSRT- A = 1.2 v TAU = 0.5), alongside improved social and interpersonal function-
ing. However, a larger- scale RCT by Inder and colleagues39 (47 out of 100 were aged 
<26) of IPRST compared to (SSC) reported no significant differences in outcomes.

A CS of DBT recruited ten individuals (mean age ~16) of whom nine attended 
>= 90% of scheduled sessions.29 Significant reductions were noted for depressive 
(ES = 0.7) but not manic symptoms. Reductions in suicidal ideation, non- suicidal 
self- injurious behaviour, and emotional dysregulation were also noted.
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Strengths and weaknesses
The key therapy approaches that have been employed in established BD cases are 
described for early- stage BD, and FFT, IPSRT, and CBT models have been developed 
for use with both at- risk and first- episode subgroups. It is notable that none of the 
interventions are based on peer- group PED (a commonly used model in adults and 
established cases of BD), although many approaches incorporate individual PED or 
group sessions focused on, for example, PED about early warning signs of relapse.

As in the therapies used in adult cases of established BD, all the interventions 
reviewed included PED about BD, problem- solving skills training, and develop-
ment of relapse- prevention strategies, and all offered the opportunity for sessions 
to enhance medication adherence in cases where these treatments were prescribed. 
Although social rhythm dysregulation is a critical theoretical element of IPSRT-A,24 
nearly all the therapies acknowledge the need to stabilize sleep patterns to try to 
avert the risk of relapse. Overall, the IPSRT and FFT models have many more simi-
larities than differences to the therapies used with older adults with later- stage BD. 
However, the CBT models described for early stage BD show less reliance on clas-
sical ‘Beckian’ models and increasingly include mindfulness techniques, use other 
approaches that target emotional dysregulation (eg DBT), or incorporate multi-
modal approaches.

Taken together, the outcome data indicate modest benefits from the therapies.10 
Gains reported in open CS without any comparison group or in smaller- scale or 
single- centre RCTs have not always translated into consistent differences in acute 
or longer- term outcomes in more methodologically sound studies. Also, where 
improvements have been associated with therapy, there have often been reductions 
in depressive but not manic symptoms (or vice versa). The interpretation of the data 
is hampered by sample heterogeneity, meaning that it is not yet possible to identify 
whether specific interventions are more effective at different stages of BD (eg early 
onset or later stages of persistent illness), nor to differentiate clearly between out-
comes from different therapies offered at the same stage of illness.

It is tempting to assume that the more limited therapeutic gains seen in early (stage 
1/ 2) compared with more established (stage 3) BD can be explained by extraneous 
factors or are a consequence of lower ‘base rates’ of psychopathology or severity of 
symptomatology in the early stage cases (and hence the possibility that ‘floor’ effects 
limit the chances of finding statistically significant differences). However, the alter-
native explanation is that the models lack active ingredients that may be especially 
needed in high- risk and first- episode cases.10,19 For example, most therapies describe 
age- appropriate modifications such as ensuring that the therapy content, PED mod-
ules, and handouts are delivered in an accessible way, using easy- to- understand 
language. Likewise, therapies give due consideration to maturational level or social 
context (eg specific sessions focused on the young person’s functioning at school, 
managing peer- group pressures, individuation from parents, etc). However, few 
interventions explicitly tackle co- morbid substance misuse or consider other over-
lapping syndromes and symptoms (eg arousal/ anxiety, etc).10 Also, interventions 
for sleep or emotional regulation do not attend to specific developmental patterns 
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in these phenomena.40,41 Lastly, and very importantly, there is a lack of targeting of 
physical health.10

A new model
The possibility that the interventions for individuals with emerging BD have paid 
insufficient attention to developmental trajectories and comorbidities have led us to 
develop a new therapy model, called CBT- R.19 The intervention focuses on how to 
manage risk for a mood disorder, alongside potential triggers for mood, activity, or 
sleep variations that occur in this age group.40– 42 Two robust prognostic markers in 
younger people that are putatively linked to underlying pathophysiological mecha-
nisms are disturbed sleep– wake cycle and ruminative thinking style (see Box 11.1).42

To date, no psychological treatments for young adults have been adapted explic-
itly to target these mechanisms simultaneously. The rationale for selecting these 
phenomena is that both circadian and cognitive- emotional processes are known to 
undergo predictable, developmental changes (in association with frontal lobe matu-
ration) during adolescence and early adulthood.42,43 Furthermore, there is evidence 
of interrelationships between rumination, sleep, behaviour, cognition, and mood 
(see Table 11.2).19,42

We hypothesize that dysregulation of these sleep– wake activity and cognitive- 
emotional developmental processes will exacerbate or perpetuate current mood 
symptoms and increase the risk of early transition from stage 1 to stage 2 (or the risk 
of relapse in stage 2 cases), or will be associated with the evolution of other psychopa-
thology. Consequently, we developed a CBT- R intervention that targets these specific 
circadian and/ or cognitive mechanisms with the goal of increasing the likelihood of 
sustained stabilization and improved outcomes.19

The therapy comprises of four modules that extend for up to 24 sessions. There is 
some flexibility, as the duration of the first module (problem- solving and engage-
ment) depends on the nature of the problems that led the young person to seek help. 
The duration of the two main modules are approximately eight sessions each (deliv-
ered weekly initially and then every two weeks).

Although CBT- R draws on some of the traditional elements of CBT used in 
adults, the focus of the CBT- R interventions is shifted to the examination of think-
ing processes rather than thought content (as cognitive processing style may be a 
trait marker of risk for psychopathology) and to stabilization of the sleep– wake and 
physical activity– rest cycles (as opposed to daily activity planning). In this way, the 
interventions are more clearly derived from theoretical models that take into account 
important age- related developmental changes in circadian or cognitive- emotional 
regulation (see Figure 11.1). It is argued that this is necessary as any failure to re- align 
these systems will exacerbate or perpetuate mood symptoms or act as risk factors 
that predispose to transition to BD.19,40– 45

The initial module employs a modified version of behavioural activation (now 
transformed into behavioural regulation to prevent over- activation in those at risk 
of hypomania or mania), alongside sessions targeting sleep– wake cycle or circadian 
regulation.19 Which interventions are initiated are determined by whether the sleep 
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Box 11.1 Putative target mechanisms: circadian  
and cognitive- emotional regulation

(a) Target symptom: sleep; target mechanism:  
circadian regulation

Prolonged sleep onset latency and delayed sleep phase both peak in young adults 
(about 14% show these patterns) and show inverse associations with mood and 
cognitive functioning in non- depressed samples. Further, the degree of circadian 
disturbance is significantly more marked in those with emerging mood disorders, 
with >30% young adults with depression showing sleep phase delay according to 
actigraphy recordings and 60% of those with emerging BD.

Given the overlap between developmental and disease processes, we postulate 
that age- recognized shifts in circadian regulation act to precipitate or perpetuate 
illness in individuals at risk of BD or recurrent mood disorders and that targeting 
these abnormalities can improve outcomes.

(b) Target symptom: rumination; target mechanism:  
cognitive- emotional regulation

Rumination is defined as a response to negative affect that involves ‘repetitively 
and passively focusing on symptoms of distress and on the possible causes and 
consequences of the symptoms’. Rumination may comprise of two elements: an 
adaptive, reflective- distancing component (akin to ‘mindfulness’) and ‘brood-
ing’, described as ‘getting depressed about being depressed’. It is a critical marker 
of cognitive- emotional dysregulation as the individuals’ focus on their distress 
(rather than on distraction to reduce dysphoria) and their passivity (rather than 
active problem- solving to resolve stressors) act together to intensify their negative 
affect.

Ruminative response style is a robust risk factor for the development and 
maintenance of psychopathology, especially depression, and recent evidence 
also implicates rumination in anxiety or co- morbid anxiety- depressive states in 
younger (but not older) adults and in BDs. Interestingly, those with high levels 
of rumination also show poorer sleep quality, and abnormal cortisol response to 
stress. Developmentally, the propensity to rumination peaks during middle and 
late adolescence (partly because of greater self- focus, etc), and is more common 
in females.3

disturbance is insomnia (which is often linked to arousal or anxiety), hypersomnia, 
or prolonged sleep- onset latency with late waking time (which may be a marker of 
circadian rhythm dysregulation, namely delayed sleep phase). Different modules or 
combined modules are used to regulate these sleep disturbances, although similar 
daytime interventions are used to manage physical activity across all cases.43– 45
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This next module uses rumination- focused CBT (RfCBT).46,47 Although this model 
has overlapping elements to mindfulness, we use RfCBT with youth for several rea-
sons. First, it includes functional analysis and more behavioural elements, linking 
it well with the initial module. Second, it is easier for a wide range of young people 
to work with RfCBT, as it is more concrete and requires less reliance on some of the 
more subtle mindfulness skills. Third, the approach is helpful for rumination associ-
ated with distress, substance use, anxiety or depressive symptoms, and can also be 
used to deal with ‘positive repetitive self- focused thinking’ (positive rumination or 
‘basking’) that has been reported in youth with cyclothymia, brief hypomania, or 
other bipolar at- risk syndromes.42

The RfCBT and the activity- behavioural regulation module can also help tackle 
risk taking, which is sometimes employed as a maladaptive coping strategy to over-
come negative rumination.48 These modules can be useful in helping to manage 
potentially harmful substance use and/ or risky behaviours associated with sexual 
activity, etc.19,42,46

The final sessions (about four) can be extended over longer periods of time if 
required and focus on recapping the skills and techniques that have been learnt and 
developing skills in identifying and managing early warning signs (primarily events, 
triggers, sleep and behaviour change) that may indicate risk for increases in symp-
tom levels or reductions in functioning.49,50

The therapy is longer than many interventions for individuals at risk of BD. 
However, we suggest that this is helpful because it can take six months to produce a 
robust and sustained change in cognitive- emotional and sleep- circadian regulation. 
In addition, some young people prefer to take breaks or have pauses between mod-
ules, sometimes to take more time to practise skills from the recent module, some-
times because of ambivalence about the need to continue to attend sessions (which 
may be linked with ‘avoidance’ or difficulty in accepting their increased ‘risk’ status).

Although not tested in an RCT, the preliminary pilot data for this approach in 
young people at risk of BD (or of recurrent unipolar depression) are encouraging.19

Subjective: poor sleep; 
Objective: increase in 
sleep onset latency & 
waking after onset 

Rumination

NEGATIVE EVENTS
(or environmental stress)

Amplifies 
MOOD

Harmful 
substance 

use

Risk taking

Impaired affective control,
attention & cognitive reactivity

Delayed sleep 
phase

Extended 
cortisol 
response

Reduced
day-time activity 

(fatigue)

Circadian 
dysregulation

Figure 11.1 established links between rumination, risk taking, mood, substance use, 
sleep, and activity
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Conclusion
Currently, there is insufficient evidence of any major differences in outcomes for early 
stage BD between individuals offered BD- specific interventions (FFT, CBT, IPSRT) 
and trans- diagnostic, case- management, or multimodal interventions offered via early 
intervention in psychosis services (EPPIC case management, HORYZONS). However, 
a number of challenges remain to be addressed in this field before definitive conclu-
sions can be drawn. These include the need to better understand whether some inter-
ventions are most suited to trans- diagnostic samples of young people in the early stages 
of a range of severe mental disorders and/ or to determine whether different psychologi-
cal interventions are more effective than others for homogenous samples of early stage 
BD cases.10 Studies and RCTs of these approaches could help to clarify whether inter-
ventions have unique benefits or disorder- specific effects. In addition, given the modest 
benefits demonstrated with evidence- based therapies that have been adapted for use in 
at- risk and first- episode and adolescent populations with BD, there is a need to con-
sider additional age-  and stage- appropriate modifications. Research on these attempts 
to modify the developmental trajectory of BD could also provide important insights 
into mediators and moderators of transitions between the stages of BD.10
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Chapter 12

Psychotherapeutic interventions 
for bipolar disorder

María reinares

Introduction
Bipolar disorder is a chronic and recurrent mental illness that may result in a high 
level of personal, familial, social, and economic burden. The illness is associated with 
a high co- morbidity and mortality rate, and the risk of recurrences persists even 
in patients with a good medication adherence. The number of previous episodes is 
related to a worse quality of life, higher disability, and severe persistent symptoms.1 
Some studies suggest that the higher the number of relapses the greater the deficits in 
cognition2 and psychosocial functioning.3 The advantages of an integrative approach 
which combines pharmacological treatments with adjunctive psychological inter-
ventions would contribute to preventing recurrences and decreasing the burden of 
bipolar disorder. The reduction of this burden not only implies achieving syndromal 
recovery but also symptomatic and functional recovery, all essential to improving 
patients’ quality of life and well- being.

Adjunctive psychological interventions would enhance the effect of medication 
through promoting good adherence, which is often suboptimal in bipolar disorder, 
and address other aspects that medication alone cannot reach (Box 12.1). Among 
the latter, training in the detection of early warning signs and coping skills are cru-
cial to control mood fluctuations. Other therapeutic ingredients include education 
about the illness to correct false beliefs and raise awareness, and reduction of trig-
gering factors such as substance use, irregularity of habits, and stress. Most psycho-
logical treatments for bipolar disorder share the previously mentioned components 
although the emphasis differs depending on the approach. In addition, some treat-
ments also focus on strategies to improve interpersonal relationships and fam-
ily environment. Cognition and psychosocial functioning are also targets of new 
approaches.

Despite the importance of empowering patients and their relatives through aware-
ness and proactive behaviours to manage the illness, a recent study4 reported that 
only a minority (around 30%) of individuals with bipolar disorder attended psy-
chotherapy services and those who did had greater illness burden (medication side 
effects, suicide risk and anxiety disorders). These figures contradict the recommen-
dation for introducing the treatment as soon as possible based on the observation 
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that bipolar disorder may be a potentially deteriorating illness if not treated early 
and properly.5 In addition, some findings have shown that a higher number of previ-
ous episodes,6,7 as well as clinical morbidity and functional impairment8 may reduce 
treatment response to psychotherapy. Although more studies in this area are needed, 
what seems clear is that early diagnosis and treatment would improve the prognosis 
of the illness. Psychological and psychosocial interventions will undoubtedly play a 
crucial role across the lifespan of all patients but treatments should be adjusted to the 
target outcomes which may vary depending on the characteristics of the subjects and 
the severity of the illness.9 This chapter explores the role of adjunctive psychotherapy 
in bipolar disorder.

Adjunctive psychological treatments for  
bipolar disorders
Box 12.2 lists different adjunctive psychological treatments that have been used in 
bipolar disorder. Main findings regarding both the most commonly tested interven-
tions as well as other approaches that are currently under study in this population 
will be discussed.

Cognitive- behavioural therapy (CBT)
The CBT model focuses on the close relationship between thoughts, emotions, and 
behaviours, and aims at helping the individual to monitor, examine, and change dys-
functional thinking and behaviour associated with undesirable mood states. Mixed 
findings have been reported regarding the efficacy of adjunctive CBT in bipolar dis-
order. While positive findings (fewer episodes and days in an episode, less admissions 
and mood symptoms, and higher social functioning) were obtained in a 12- month 

Box 12.1 Ingredients of psychological treatment 
in bipolar disorder

✓ education about the illness and its treatment.
✓ Correction of myths, false beliefs, and misattributions.
✓ replacing self- stigmatization with acceptance and awareness.
✓ enhancing medication adherence.
✓ Stabilizing sleep/ wake cycles and daily routines.
✓ avoiding substance use.
✓ Promoting healthy habits.
✓ improving the early detection and treatment of the first signs of relapse.
✓ training in stress management.
✓ teaching emotional self- regulation skills.
✓ improving interpersonal relationships and family environment.
✓ improving cognitive and psychosocial functioning.
✓ giving support, psychoeducation, and training to the relatives on strategies to cope 

with the illness and manage stress.
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study in which 103 bipolar I patients were randomized to 14 sessions of CBT or a 
control group,10 at 18- month follow- up the effect of CBT in relapse reduction was 
not significant.11 The loss of efficacy throughout the follow- up was also corroborated 
in the study by Ball et al.,12 suggesting the need for booster sessions. In contrast to 
these findings, a study with a follow- up of five years described the benefits in terms of 
symptoms and social- occupational functioning of an approach that combined CBT 
and psychoeducation13 but data on recurrences were not collected. The combination 
of CBT plus brief psychoeducation was also shown to be superior to brief psychoedu-
cation alone in relation to reducing the number of days of depressed mood.14 Parikh 
et al.15 carried out a randomized controlled trial (RCT) in which 204 bipolar patients 
received either 20 individual sessions of CBT or six sessions of group psychoeduca-
tion, both interventions showed a similar reduction in symptoms and likelihood of 
relapse. Positive findings have been shown using intensive psychotherapy (30 ses-
sions), in which one type was CBT, in patients with acute bipolar depression.16 Using 
a format of cognitive behavioural group therapy, positive results were obtained in 
symptoms, frequency, and duration of episodes.17 However, in another study using 
a similar group format the intervention did not show differences in the occurrence 
and time to relapse compared with treatment as usual (TAU).18 Negative findings 
have also been found in terms of recurrences in an 18- month study by Scott et al.7 
in which CBT (22 sessions) was compared with TAU in a sample of bipolar patients 
with a highly recurrent course and complex presentations. Interestingly, a post hoc 
analysis demonstrated that adjunctive CBT was effective only in patients with fewer 
than 12 previous episodes. Recently, negative findings were described by Meyer and 
Hautzinger19 in a two- year study in which 20 sessions of CBT were compared with 
support therapy. However, the latter also included certain ‘active’ components (ie 
information about bipolar disorder and systematic mood monitoring) which might 
have contributed to these results. CBT was a component of integrated group therapy, 
an approach designed for bipolar patients with co- morbid substance abuse.20,21 The 

Box 12.2 Adjunctive psychological treatments 
for bipolar disorder

Most commonly tested treatments:
✓ Cognitive- behavioural therapy
✓ Psychoeducation
✓ interpersonal and social rhythm therapy
✓ family interventions
Treatments under study:
✓ Cognitive remediation
✓ functional remediation
✓ Mindfulness- based cognitive therapy
✓ eye movement desensitization and reprocessing
✓ dialectical behavioural therapy
✓ internet- supported psychological interventions
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intervention had a positive influence on substance abuse but not on affective symp-
toms. Although all the previous studies were carried out with adult population, a 
recent review of evidence- based psychosocial treatments concluded that adjunctive 
CBT was considered to be possibly efficacious in child and adolescent bipolar spec-
trum disorders.22

Psychoeducation
The efficacy of adjunctive group psychoeducation was shown in several trials carried 
out by Colom et al.23 with 120 euthymic bipolar patients randomized to 21 sessions 
of group psychoeducation or non- specific group meetings. The programme con-
sisted of five modules focused on illness awareness, detection of prodroms, adherence 
enhancement, substance use avoidance, regular habits, and stress management. The 
benefits of psychoeducation were observed with regard to the percentage, number and 
time to recurrences, and hospitalizations per patient, both at two- year follow- up23 and 
five years.24 The second study also showed that subjects who received psychoeducation 
were acutely ill for much shorter periods. The cost efficacy of this intervention has 
also been proved, particularly in terms of reducing hospitalizations and emergency 
visits.25 The findings of Candini et al.26 supported the hypothesis that 21- session group 
psychoeducation was an effective way to prevent hospitalization and decrease hospital 
days in patients with bipolar disorder treated in routine clinical settings. However, 
a subanalysis of the previously mentioned five- year follow- up study showed that 
patients with more than seven episodes did not show significant improvement with 
group psychoeducation in time to recurrence, and those with more than 14 episodes 
did not benefit from the treatment in terms of time spent ill, highlighting the impor-
tance of early intervention.6 According to these results, in a 12- month study with a 
similar design but shorter treatment (16 sessions), de Barros et al.27 found no differ-
ences between groups in mood symptoms, psychosocial functioning, and quality of 
life, except for a subjectively perceived overall clinical improvement by subjects who 
received psychoeducation. The authors suggested that characteristics of the sample 
could have explained the findings, as patients with a more advanced stage of disease 
might have a worse response to psychoeducation.

Positive findings have been found using multicomponent care packages28,29 
in which psychoeducation is a core element. The benefits have specifically been 
shown regarding manic symptoms28,29 as well as in relation to social role function 
and quality of life.28 The potential to prevent mania, but not depression, and to 
improve social and occupational functioning was also reported in one of the first 
RCTs consisting of teaching patients, through 7– 12 individual sessions, to identify 
early symptoms and seek prompt treatment.30 This study sheds light on the specific 
impact of one of the main components of psychoeducation: early identification of 
prodromes.

Recently, a systematic review on psychoeducation31 indicated that although het-
erogeneity in the data warrants caution, psychoeducation appeared to be effective in 
preventing any relapse [n = 7; Odds Ratio: 1.98– 2.75; Number Needed to Treat: 5– 7] 
and manic/ hypomanic relapses (n = 8; OR: 1.68– 2.52; NNT: 6– 8) but not depressive 
relapses. Group, but not individually, delivered interventions were effective against 
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both poles of relapse; the duration of follow- up and hours of therapy explained some 
of the heterogeneity. Although no consistent effects on mood symptoms, quality of 
life, or functioning were found, psychoeducation improved medication adherence 
and short- term knowledge about medication.

Interpersonal and social rhythm therapy (IPSRT)
IPSRT is based on the hypothesis that stressful life events and unstable or disrupted 
daily routines can lead to circadian rhythm instability and, in vulnerable individu-
als, to affective episodes. The main study on IPSRT was conducted by Frank et al.32 
with a preventive maintenance phase of two years. This RCT involved 175 acutely 
bipolar patients and four treatment options, depending on the treatment (IPSRT or 
intensive clinical management) to which the patient was assigned in the acute and 
maintenance phase. Although there were no differences between the groups in terms 
of time to remission nor in the proportion of patients achieving remission, those 
patients who received IPSRT in the acute treatment phase survived longer without 
an episode and showed higher regularity of social rhythms. Regularity during acute 
treatment was associated with reduced likelihood of recurrence during the mainte-
nance phase. Regarding psychosocial functioning,33 results indicated that subjects 
particularly women who initially received IPSRT showed faster improvement in 
occupational functioning; there were no differences between groups at the end of 
the follow- up. In another trial, intensive psychotherapy (30 sessions), one of whose 
branches was IPSRT, showed to be more useful than three sessions of psychoeduca-
tion on recovery rates, time to recovery, likelihood of being clinically well, and func-
tional outcomes of bipolar outpatients with depression.16,34 However, recently, Inder 
et al.35 randomized a group of 100 bipolar participants, aged 15– 36 years with high 
levels of co- morbidity, to IPSRT (n = 49) or specialist supportive care (n = 51). After 
treatment, both groups had improved depressive symptoms, social functioning, and 
manic symptoms.

Family intervention
Several studies support the efficacy of adjunctive family- focused treatment, in com-
parison with crisis management, in reducing relapses and increasing time to relapse 
in adults with bipolar disorder.36,37 This approach consisted of 21 one- hour sessions 
of psychoeducation, communication- enhancement training, and problem- solving 
training delivered at home for the patient together with their relatives during the 
post- episode period. The benefits extended to two- year follow- up and were particu-
larly useful for depressive symptoms and improving medication adherence.36 The 
treatment was also shown to reduce hospitalization risk compared with individual 
treatment.38 Two RCT studies of adjunctive family- focused treatment for adolescents 
have been published. One showed positive findings in terms of recovery from depres-
sive symptoms and spending fewer weeks in depressive episodes39 although no dif-
ferences in recovery rates and time to recurrences were found. In the second study, 
time to recovery or recurrence and proportion of weeks ill did not differ between 
the two treatment groups although secondary analyses revealed that participants in 
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family- focused treatment had less severe manic symptoms during the second year 
than did those in enhanced care.40 However, promising findings in terms of symp-
toms have been described using this treatment in youth at risk of bipolar disorder.41 
In children, other family approaches, such as multifamily psychoeducational psy-
chotherapy42 and child-  and family- focused cognitive- behavioural therapy43 have 
shown benefits in reducing symptom severity.

A 12- session group psychoeducation for adults with bipolar disorder and their 
companions, also resulted in the prevention of relapses, decreased manic symptoms, 
and improved medication adherence.44 A  multicentre study showed the positive 
impact of family psychoeducation, delivered to the patients and their relatives, in 
terms of the improvements of patients’ social functioning, patients’ depressive symp-
toms and relatives’ burden, compared with the subjects who received TAU.45

In acute patients, positive results of adjunctive psychoeducational marital inter-
vention were reported for medication adherence and global functioning but not for 
symptoms.46 Similarly, Miller et  al.47 found that neither adjunctive family therapy 
nor adjunctive multifamily group therapy improved the recovery rate from acute 
bipolar episodes when compared with pharmacotherapy alone. However, for patients 
from families with high levels of impairment the addition of any modality of family 
intervention resulted in a reduction of both the number of depressive episodes and 
the time spent in depression.48 Positive findings were found by Miklowitz et al.16 in a 
multisite study where 293 acute bipolar depressive outpatients were randomized to 
three sessions of psychoeducation or up to 30 sessions of three branches of intensive 
psychotherapy, one of which being family- focused treatment.

Regarding caregiver- focused interventions, a 15- month RCT showed the benefits 
in the prevention of recurrences of 12 90- minute group sessions of psychoeduca-
tion delivered to caregivers of euthymic adults with bipolar disorder. Patients whose 
caregivers attended group psychoeducation showed a reduced risk of recurrence 
and a delay in the incidence of recurrence,49 the intervention being particularly use-
ful for the prevention of hypomanic/ manic episodes. Some studies have shown a 
reduction of the burden perceived by the relatives of bipolar patients after attending 
caregiver- focused interventions.50,51,52 Perlick et al.52 also observed a positive impact 
on the patients’ affective symptoms and the caregivers’ health risk behaviour, subjec-
tive burden, and depressive symptoms after a family- focused treatment- health pro-
moting intervention compared with a health education intervention delivered via 
videotapes.

Cognitive remediation
Based on the findings that show the presence of cognitive deficits in a high percentage 
of patients with bipolar disorder in remission, some authors have started to design 
interventions aimed at improving both cognitive and functional outcomes in this 
population. In an open study implementing 14 individual sessions of cognitive reme-
diation for bipolar patients with residual depressive symptoms, Deckersbach and 
colleagues53 reported an improvement in residual depressive symptoms, and occu-
pational and psychosocial functioning. Moreover, changes in executive functioning 
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accounted, in part, for the improvements in occupational functioning. Patients with 
neurocognitive impairment benefited less from the intervention. Recently, Demant 
et al.54 carried out a clinical trial with bipolar patients in partial remission and cogni-
tive complaints assigned to 12 weeks’ group- based cognitive remediation or standard 
treatment. Participants were assessed at baseline and weeks 12 and 26. Cognitive 
remediation (n = 18) had no effect on cognitive or psychosocial functioning com-
pared with standard treatment (n = 22). Only subjective sharpness improved with 
cognitive remediation at week 12, and quality of life and verbal fluency at week 26 
follow- up. The authors suggested that longer- term, more intensive, and individual-
ized cognitive remediation may be necessary to improve cognition in bipolar disor-
der. More studies are needed in this area.

Functional remediation
Functional remediation consists of an intervention involving neurocognitive tech-
niques and training on attention, memory, and executive functions tasks, and 
also education on cognition and problem- solving within an ecological framework 
with the main aim of improving functional outcomes in bipolar disorder. Torrent 
et al.55 carried out a multicentre trial with 239 euthymic bipolar patients who had 
a moderate- severe degree of functional impairment. The sample was randomized 
into three groups: 21 sessions of group functional remediation, 21 sessions of group 
psychoeducation, or TAU. Compared with TAU, the functional remediation pro-
gramme resulted in improving patients’ psychosocial functioning. No significant 
effect of treatment group on the clinical or neurocognitive variables were found 
at the end of the intervention (six- month), the main effect of time was significant. 
Similar results, together with an improvement of subdepressive symptoms, were 
found in a post hoc analysis of 53 euthymic bipolar II patients.56 Although in the 
previous studies the interaction between treatment and neurocognitive variables 
was not significant, a subanalysis that analysed only the subjects from the whole 
sample who showed cognitive impairment at baseline (two Standard Deviations 
in at least one cognitive domain) found a positive impact of the intervention on 
verbal memory.57 Similarly, a one- year follow- up of the sample used in the original 
study also detected significant differences in terms of verbal memory and psycho-
social functioning.58 These results suggest that verbal memory seems to be more 
amenable to treatment than other neurocognitive domains and that the benefits 
of the intervention on functional outcomes are maintained at least after one- year 
follow- up.

Mindfulness- based cognitive therapy (MBCT)
In the last decade there has been a proliferation of mindfulness- based interventions, 
enhancing the ability to focus one’s attention on purpose in the present moment and 
non- judgementally. One of the first controlled studies to assess the efficacy of eight- 
week sessions of MBCT in a sample of bipolar and unipolar patients was conducted 
by Williams et al.59 Their results showed a reduction in anxiety and depressive symp-
toms in bipolar disorder but only eight patients in each group (MBCT and wait list 
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control) had a diagnosis of bipolar disorder. A  reduction in depressive symptoms 
and anxiety, and an improvement of affective control or emotional regulation have 
been reported after MBCT in a sample of bipolar patients.60 Similarly, a decrease 
in anxiety scores for bipolar patients allocated to MBCT compared with TAU was 
found in a trial with 95 patients followed over 12 months.61 However, no differences 
were observed between groups in the depressive or manic symptoms, time to recur-
rence, and number of recurrences. It is worth mentioning that when the impact of 
mindfulness practice was examined, a significant correlation was found between a 
greater number of days spent meditating during the eight- week MBCT programme 
and lower depression scores at the end of the follow- up.62

Eye movement desensitization and reprocessing (EMDR)
Considering the high frequency of traumatic events in patients with bipolar disorder 
and its negative impact on the course of the disease, Novo et al.63 conducted a study 
in which 14– 18 sessions of EMDR were compared with TAU in a sample of 20 bipo-
lar I and II patients with subsyndromal mood symptoms and a history of traumatic 
events. EMDR uses a standardized eight- phase protocol which involves making side- 
to- side eye movements while simultaneously focusing on symptoms and experiences 
related to the traumatic event, incorporating elements of cognitive, interpersonal, 
and body- centred therapies. At 12 weeks of the follow- up, patients in the treatment 
group showed a statistically significant improvement in depressive and hypomanic 
symptoms, symptoms of trauma, and trauma impact compared with the TAU group. 
Differences, however, disappeared at the end of the follow- up (24 weeks), except for 
trauma impact that was partly maintained. Further research with bigger samples is 
required in this area.

Dialectical behaviour therapy
This approach works towards helping subjects increase their emotional and cognitive 
regulation by learning about the triggers that lead to reactive states and helping to 
assess which coping skills to apply to avoid undesired reactions. Preliminary results 
have been obtained by using dialectical behaviour therapy in a few studies carried out 
with bipolar patients. In a one- year pilot study, Goldstein et al.64 observed that com-
pared with adolescents receiving an eclectic psychotherapy approach consisting of 
psychoeducational, supportive, and cognitive behavioural techniques (control group 
n = 6), adolescents receiving 36 sessions of dialectical behaviour therapy (n = 14) 
demonstrated significantly less severe depressive symptoms over follow- up, and were 
nearly three times more likely to show improvement in suicidal ideation. Although 
there were no between- group differences in manic symptoms or emotional dysregu-
lation with treatment, adolescents receiving dialectical behaviour therapy evidenced 
improvement from pre-  to post- treatment in both manic symptoms and emotional 
dysregulation. Previously, in a randomized pilot controlled study,65 12 weekly ses-
sions of dialectical behavioural therapy skills in a psychoeducational group were also 
useful for adults with bipolar disorder in terms of reducing depressive symptoms, 
improving affective control, and mindfulness self- efficacy. Furthermore, group 
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attendees showed a reduction in emergency room visits and mental health- related 
admissions in the six following months.

Internet- supported psychological interventions
There has gradually been an increasing interest in adopting current technologies 
into the field of physical and mental health. Several Internet- supported psychologi-
cal interventions have been designed and are being tested in bipolar disorder.66 If 
these interventions delivered through web interfaces and mobile devices prove to 
be effective they would contribute to reducing the important gap between availabil-
ity and demand as they have the potential to be delivered anytime and anywhere. 
Mobile technologies offer the advantage of extending monitoring of daily life outside 
clinical settings, complementing self- reported measures with continuous objective 
monitoring in an ecological momentary assessment. However, so far the studies have 
striking methodological differences in regards to design, quality, and ultimate aims 
and outcomes. In addition, the reliability of online diagnostic and follow- up assess-
ments scales is not always high. This diversity between studies and the fact that many 
of them are in a preliminary stage make it difficult at present to draw firm conclu-
sions about the effectiveness of psychological interventions using Internet- supported 
technologies for bipolar disorder. Nevertheless, most studies support the high rates 
of retention and adherence, suggesting they may represent a feasible and accepta-
ble method of delivering this kind of interventions.66 Another issue is to find a bal-
ance between the degree of self- management from the patients’ side and the level of 
involvement of the clinicians in the loop in order to obtain necessary feedback, more 
adequate treatment, and provision of timely interventions thus ensuring patients’ 
safety. Similar to face- to- face psychological treatments, future studies should clarify 
which components of the programmes are crucial in relation to obtaining expected 
outcomes, as well as establishing the minimum duration and frequency of online 
sessions which would guarantee efficacy.

Conclusion and future directions
Most findings indicate the benefits of specific adjunctive psychological treatments in 
improving the outcomes of bipolar disorder. Despite there being many methodologi-
cal differences between studies and some discrepant results, findings so far indicate 
that CBT may be useful to prevent bipolar episodes, especially depression in recov-
ered and less recurrent bipolar patients, although booster sessions might be needed 
to maintain the benefits and not all trials have shown positive findings. Group psy-
choeducation seems to have long- lasting prophylactic effects on all sorts of episodes 
in euthymic patients, while training on prodrome detection as well as systematic 
care programmes could help to prevent manic episodes. With samples of acutely ill 
individuals, IPSRT may have an impact on increasing the time without an affective 
episode, or the recovery rate of depression in the case of intensive treatment. Family 
intervention seems to have benefits for caregivers and patient outcomes but its poten-
tial to prevent manic versus depressive episodes may change according to the treat-
ment format and characteristics of the sample. Functional remediation has shown 
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to improve psychosocial functioning in bipolar patients with high impairment at 
baseline. The potential impact of functional remediation and cognitive remediation 
on cognition still requires more research. MBCT appears to be useful in decreasing 
anxiety symptoms, with some positive findings regarding depressed symptoms and 
emotional regulation although there is not currently evidence of its efficacy in the 
prevention of recurrences in bipolar disorder. Studies on the efficacy of EMDR and 
dialectical behavioural therapy are underway in bipolar disorder. Similarly, the effi-
cacy of psychological interventions using Internet- based technologies is a promising 
research area but there is still limited evidence available to draw conclusions.

In general, specific adjunctive psychological treatments have shown a positive 
impact on the prevention of recurrences, the improvement of psychosocial function-
ing, and aspects of burden and well- being of the patients and their relatives.9,67 They 
can also help to decrease the costs related to the illness.7,15 Some treatments differ 
from others in their potential to prevent episodes of different polarity.68 Regarding 
the maintenance of the effects, in the case of the most commonly tested approaches, 
the benefits have been proven over one to two years, with only a few studies analys-
ing their efficacy with longer follow- ups of up to five years.13,24 However, the efficacy 
of psychological interventions seems to differ depending on the characteristics of 
the subjects and the course of the illness. Some findings suggest that a higher num-
ber of previous episodes7,6 as well as clinical morbidity and functional impairment8 
may reduce treatment response, underlying the importance of introducing adjunc-
tive therapeutic interventions as soon as possible. It is worth mentioning that most 
of these studies are based on post hoc analysis and there is a need for prospective 
longitudinal studies to better assess the association between illness progression and 
response to treatment. The development of new treatments such as functional reme-
diation55,58 brings hope to the subset of patients with a higher chronicity. Together 
with the identification of moderators to the therapeutic response, the mechanism 
of action of psychological interventions remains unknown although some compo-
nents (treatment adherence, lifestyle regularity, early detection of prodromes, and 
stress management), common to most psychotherapies for patients with bipolar 
disorder, are believed to play an important role. Another aspect to consider refers 
to the time of implementation of psychological treatments. In most studies, the 
patients included were in remission or with mild symptoms while in a few studies 
the intervention was directed at acute patients, which resulted in more discrepant 
findings. Outcomes vary between studies as well as the length of the intervention 
and the follow- up. In addition, there is a high heterogeneity in the characteristics 
of comparison groups which have often not been well matched in terms of intensity 
of care or contact with the therapist, more attention should be paid to this aspect 
when interpreting the findings. Studies with less restrictive criteria (ie including 
patients with co- morbidities) and developed not only in highly specialized centres 
but in community settings would contribute to reducing the gap between efficacy 
and effectiveness. What seems clear is that there is a need for designing tailored spe-
cific interventions depending on different levels of impairment and the chronicity of 
the subjects. It is also important to reconcile prevention and remediation strategies 
and to better determine which individuals with bipolar disorder— and under what 



THE TREATMENT OF BIPOLAR DISORDER166

      

conditions— are most likely to benefit from each intervention in order to improve 
illness prognosis, functional recovery, and quality of life.
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Chapter 13

The role of psychoeducation 
in the management of  
bipolar disorder

francesc Colom

Introduction
Controlling the symptoms of bipolar disorder, establishing a balanced prophylaxis 
of recurrences, avoiding subthreshold presentations, and reaching functional remis-
sion are the very ambitious targets of a utopic bipolar treatment.

Pharmacological treatment is the basis of the treatment of bipolar disorder. 
However, many of the goals aforementioned can not be reached without adding up 
evidence- based psychological interventions as well as biophysical treatments.

During the last 15  years, several studies testing the efficacy of psychological 
interventions have seen the light. However, the evidence for most of them is quite 
chequered. On the one hand, the promising interpersonal social rhythm therapy 
has offered only few studies where the main outcome measure hardly changed after 
treatment. Similarly, the evidence for and against the use of cognitive- behavioural 
therapy (CBT) has been revealed in a number of studies and a good and convincing 
cognitive model for bipolar disorder is yet to be defined.

Thus, all the models showing efficacy and cost- efficacy in the prophylaxis of recur-
rences, include— to one extent or another— psychoeducational ingredients.

A study based on a simple intervention of training patients on early warning sign 
detection was associated with a significant increase in time to first manic relapse, as 
well as a 30% decrease in the number of manic episodes, and improvement of social 
functioning and employment over 18 months.1 However, the same approach failed 
to show any significant changes in a larger study with a longer follow- up,2 indicating 
that early warning sign recognition is only a part of the scope of topics psychoedu-
cation needs to address.3 Similarly, despite the fact that psychoeducation helps to 
improve adherence to lithium in patients with bipolar disorder,4 adherent patients 
also benefit from the intervention.5

What is psychoeducation?
Psychoeducation is a simple approach aimed at improving the treatment outcome 
of patients with bipolar disorder and enhancing the prevention of future episodes. 
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According to most guidelines, it should be offered as an add- on to standard pharma-
cotherapy3 and delivers behavioural training aimed at adjusting patient lifestyle and 
strategies of coping with bipolar disorder, including enhancement of illness aware-
ness, treatment adherence, early detection of relapses, and avoidance of potentially 
harmful factors such as substance misuse and sleep deprivation.6 Psychoeducation 
is an intervention that seeks to empower patients with tools that allow them to be 
more active in their therapy process. However, it does not represent a therapy option 
that is based on patient self- help, owing to it being highly structured and requiring 
a directive influence by a therapist. The Barcelona Bipolar Unit was the first clinic to 
provide structured, manualized, and evidence- based psychoeducation therapy in a 
set of modular sessions, which have been used to develop further psychoeducation 
programmes adapted to satisfy the needs of other bipolar clinics,5 allowing its imple-
mentation worldwide.

Evidence for the efficacy of psychoeducation 
as a prophylactic add- on
Group- based psychoeducation shows efficacy far beyond that usually seen by the 
mere supportive role of the group. Psychoeducation is effective as an add- on to main-
tenance pharmacotherapy in the prevention of recurrences in bipolar disorder— 
in particular, episodes of mania/ hypomania, mixed episodes, and depression.5 
Psychosocial interventions are by no means substitutes for pharmacotherapy, but 
they may complement mood stabilizers in protecting patient symptom deterioration, 
as well as enhance adherence with maintenance treatments.7,4

Evidence thus far has shown that psychoeducation in combination with pharma-
cotherapy is more effective than pharmacotherapy alone in a number of parameters. 
Long- term psychoeducation (six months) demonstrated a positive effect on patient 
adherence to lithium4 and a significantly lower number of hospitalization and days 
spent in hospital up to two years, compared with patients receiving a combination 
of pharmacological treatment and non- structured group meetings.5 Additionally, 
the number of total episodes, but also the number of manic, depressive, and mixed 
episodes individually, was significantly lower in patients receiving psychoeducation 
both at two- 5 and five- year follow- up.6 A major reason why psychoeducation appears 
to be so effective and widely used in bipolar patients is that the intervention reflects 
a medical model of the illness, thus disregarding stigmatization and perceptional 
issues; therefore, psychoeducation may appeal to a wider patient population due to 
its straightforward delivery and common- sense approach.6

A replication of the original study by Colom and colleagues supported the pro-
gramme’s efficacy, as psychoeducated patients had a lower rate and duration of hos-
pital admissions.8

Despite reports of its prophylactic efficacy, psychoeducation is not effective in treat-
ing acute episodes, and may have limitations for use in patients with a higher number 
of previous manic episodes due, probably, to neuropsychological impairment.9

A post hoc analysis of the outcome data from the group psychoeducation trial9 also 
pointed at a possible lack of benefit from therapy for those subjects with more than 
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twelve previous episodes, although due to the small sample size of the subgroup used 
for analysis (n = 24), those results may be as well attributed to a type- II error. As such, 
there appears to be evidence that the timing of introduction of a psychoeducation 
package may be important— introducing it early in the course of bipolar disorder 
may have significant benefits for that individual, but the impact of therapy may be 
limited in those with an established history of recurrences.10 This may be related to 
cognitive impairment, as the number of previous episodes has been reported to be 
a key factor when it comes to impairment and, interestingly enough, the cut- point 
explaining most of the neuropsychological impairment would be around ten epi-
sodes.11 However, other studies using a combined approach of psychoeducation plus 
CBT showed preventive efficacy at long- term (five years) in a sample composed by 
refractory patients.12

One main criticism that may be posed against this 21- session programme is its 
excessive length that may make its implementation difficult. Several proposals 
to reduce length have been suggested. However, such shorter programmes do not 
appear to have an equivalent efficacy. For instance, a six- session programme tested in 
Turkey was able to improve adherence but not to have impact on relapse prevention.13

The efficacy of psychoeducation has, no doubt, some biological underpinnings. 
It has been reported, for instance, that group psychoeducation normalizes cortisol 
awakening response.14 Neuroimaging studies also point out to an increased activity 
of inferior frontal gyri and a tendency towards decreased activity of right hippocam-
pus and parahippocampal gyrus in psychoeducated patients.15

Delivering psychoeducation in everyday practice

Who should deliver psychoeducation?
There is an increasing need to provide educational therapy not only on a special-
ist level, but also in a primary- care setting. Bipolar clinics offer an environment 
in which the patient interacts with a variety of health professionals, ranging from 
mental health nurses to psychologists, psychiatrists, occupational therapists, and 
pharmacists. Such resources are not available in a primary- care setting, where most 
patients with bipolar disorder are diagnosed and treated. Therefore, it is important 
that general practitioners (GPs) are aware of the impact that psychoeducation can 
have on the recovery process and the improvement in patient quality of life (QoL). 
It is not necessary for the GP to provide psychoeducation; however, they should be 
willing to recommend this type of therapy to their patients.

A major advantage of psychoeducation is its relevance and applicability beyond 
the field of mental health, owing to its simple approach and the fact that most skills 
required to provide the intervention are transferable to a myriad of other illnesses. 
The simplicity of psychoeducation allows implementation without long, complex, 
and thorough training of the therapist. Although the therapist needs to be a clini-
cian (eg psychiatrist, psychologist, nurse), he/ she should have specific clinical experi-
ence in the field of bipolar disrders rather than being an expert on a certain type of 
psychotherapy. Due to the nature of the delivery of psychoeducation programmes— 
group setting— it is important for the therapist to have experience in group work 
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and have several personal characteristics including sense of humour, flexibility, and 
interpersonal skills.3

The proper setting for psychoeducation
Although psychoeducation follows a simple rather than a skilled approach, it is 
often not easy to implement in an overworked and overwhelmed clinical setting. 
Psychoeducation based on a diverse team of specialists (including psychiatrists, 
psychologists, and nurses) lacks complexity for both clinicians and patients, does 
not require a highly developed theoretical background, and promotes interpersonal 
skills. This strategy transforms the traditional model of a healing professional and 
a passive patient, into one of a trusting relationship between patient and clinician, 
empowering the patient to participate in the treatment process and the clinician to 
consider patients’ choices and perspectives.

Psychoeducation is meaningful in settings where a multidisciplinary team effort 
is available. A team structure enhances the availability of a member in the patient’s 
team in moments of crisis and ensures that each intervention— eg assessing the early 
warning signs, changing a medical prescription, controlling sleep habits, or per-
forming an urgent determination of mood- stabilizer serum levels— is performed by 
a different specialist within the team. By increasing patients’ ability to manage their 
disorder, the goal is to instil a proactive attitude into the patient and help them to 
develop awareness of when to seek help. The frequency of patients’ appointments with 
their treating psychiatrist should follow an open- door policy, which allows for fewer 
arranged appointments, but complete flexibility for unscheduled visits or on- call 
availability upon suspicion of a new episode. In addition, psychoeducation should 
not be a static treatment, but improved upon on a regular basis, and adjusted in 
content and application depending on the patient progression, all assessed through 
a regular review regimen.3

What are the core issues to be addressed by psychoeducation?
The intention of psychoeducation sessions is to promote changes in patient behav-
iours and attitudes in the following areas: the individual’s awareness and under-
standing of bipolar disorder; their adherence to the treatment regimen; the stability 
of their social and sleep rhythms; reducing any misuse of drugs and/ or alcohol; and 
the individual’s ability to recognize and manage the prodrome of bipolar relapse or 
the internal and external stressors that may increase their vulnerability to future 
relapse. Often- cited psychosocial influences are stressful life events, family conflict 
(including high levels of expressed emotion), chronobiological instability (such as 
social and circadian rhythm disruption), and treatment non- adherence.16

Non-adherence to the drug treatment regimen is a common feature among 
bipolar patients and is the major reason for symptom recurrence. Non- adher-
ence may result from the patient ‘feeling under drug control’, illness denial, 
or patients missing their initial manic manifestations. Patients with under-
lying personality disorders may not be aware of their prodromal symp-
toms or have difficulties following treatment advice, thus a diagnosis of 
personality disorder correlates with an increased possibility of non- adherence.17  
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Therefore, it is important to educate patients about the consequences of non- 
adherence, the effect this has on their own QoL, as well as the effect on their 
family and friends.

Psychoeducation, more than being a technique, is an attitude when treating the 
patient, with the underlying aim of improving the relationship between patient and 
therapist to a level that allows both parties to readjust responsibilities and exper-
tise in the treatment process. This intervention does not cure bipolar disorder, but 
aids in the elimination of incomprehension and denial, alleviates stigma, deals effec-
tively with guilt, and prevents learned helplessness,6 factors that seriously impede a 
patient’s physical and mental wellness.

Limitations of psychoeducation and other 
psychotherapies
As previously discussed, patients with a very high number of episodes may not 
respond to psychoeducation. This is not surprising, bearing in mind that this sub-
group of patients has shown a poor response even to mood stabilizers. Other factors 
such as co- morbidity may also worsen the response to psychotherapy.

However, patient- related factors are not the only ones to moderate the efficacy of 
psychoeducation. Moreover, therapist- related factors may be even more determinant.

The therapies that are most effective in treating bipolar disorder are highly structured 
and based on a coherent stress- vulnerability model that allows the patient to develop a 
personalized view of their problems and a clear rationale for the interventions made.4 
The therapy promotes independent use of the skills learned, change and progress in 
therapy are attributed to the patients’ self-management skills rather than his/her thera-
pists’ skills, and the therapy may enhance the individuals’ sense of self- efficacy.18

An apparently suitable candidate for therapy may fail to respond if that intervention is 
not carried out competently. Pooled data from 15 psychotherapy studies suggests there 
is a significant relationship between the therapist’s level of training or experience, the 
degree of adherence to the treatment manual, the type of therapy used (eg structured 
brief therapies being superior to psychodynamic therapies) and patient outcomes.19 
Gortner and colleagues (1998)20 demonstrated a significant correlation between ratings 
of competency and patient outcome. In a study of 185 depressed patients, individuals 
treated by senior therapists (>4 years cognitive therapy (CT) experience) showed sig-
nificantly greater improvement than those treated by novice therapists. Although no 
study of therapist expertise and competency in appying the psychoeducation model 
to bipolar disorder has yet been published, most studies do provide data on ratings 
of these aspects of therapy delivery. It is also clear that the expertise of the therapist 
is a particularly important determinant of outcome when treating more severe or 
complex cases.21 DeRubeis and Feeley22 demonstrated a significant correlation (r = 
0.53) between adherence to symptom focused CT techniques and patient outcomes. 
However, technical fidelity and competency are not the only important intra- therapy 
factors, as therapist empathy and the therapeutic alliance both significantly influence 
outcome of mood disorders.23 Again, the nature of the therapeutic relationship with an 
individual with bipolar disorder is critical as many of these individuals resist and chal-
lenge a more didactic approach to treatment.24
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Maintaining a relationship, instigating a logical sequence of interventions, and 
delivering as much as possible of the planned programme of therapy requires consid-
erable expertise and even under control conditions the median number of sessions 
attended by participants in clinical trials is about 66% (14 out of 22 sessions) of the 
allocated course.25,10 As noted in their meta- analysis of therapy for severe unipolar 
mood disorders, non- adherence rates with therapy are very similar to non- adherence 
rates with medication, so a significant limitation will always be that individuals do 
not totally engage with an apparently effective treatment.26

Other aspects limiting a broader implementation of psychoeducation have to do 
with the huge gap between availability and demand, as psychoeducation is often only 
available in excellence centres or extremelly specialized bipolar units. The number 
of well- trained therapists is limited and individuals living in broad rural and under-
served areas may face extreme difficulties when trying to attend weekly sessions for a 
very long period. Moreover, in some countries psychoeducation might not be afford-
able for many affected individuals.

Future directions
There is an emerging interest to explore new approaches to deliver efficacious psy-
chological interventions tailored to individual patient characteristics, overcoming 
geographic and economic barriers and in a continuous manner.

The Internet has gradually showed a fast and worldwide global expansion in 
developed countries reaching almost all social, age, ethnic, and educational- level 
groups through user- friendly interfaces and at low cost. Additionally, access to 
this resource has moved from desktop computers to nearly everywhere via low- 
cost smartphones that most people increasingly use for multiple purposes and carry 
them habitually. This rapid adoption of both the Internet and smartphones has had 
an impact also on mental health patients, who increasingly seek information and 
help for their disorders on an everyday basis, increasing the number of resources 
available.27 These individuals, who usually suffer from social stigma, found in the 
Internet a solution for communicating with their peers and obtaining informa-
tion about their condition in a convenient and moreover in an anonymous way.28 
Furthermore, modern technologies can unobtrusively sense and analyse human 
behaviour, deliver feedback, and provide behavioural therapy, thus they have been 
increasingly emphasized for a potential to shift some of the mental healthcare tasks 
to daily life outside clinical settings and possibly to mitigate today’s existing pres-
sure on healthcare systems.29

Smartphone- based apps able to capture both subjective and passive data may be 
able to monitor symptoms and signs and provide tailored psychoeducation.30

Conclusion

 ◆ Pyschological interventions may diminish recurrence rates in a significant subset 
of patients with bipolar disorder.

 ◆ Psychological interventions should not be used as a monotherapy, but as add-on 
strategies to drug treatments.
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 ◆ Psychological interventions play, mostly, a prophylactic role. Evidence on their effi-
cacy in the management of acute episodes remains scarce.

 ◆ The vast majority of efficacious psychological interventions include psychoeduca-
tive compounds.

 ◆ The basic ingredients of psychoeducation are illness awareness, adherence enhance-
ment, regularity of habits, and identification of warning signs.

 ◆ New technologies may play a role in the worldwide dissemination and implementa-
tion of psychoeducation to remote and underserved areas.
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Chapter 14

Functional remediation therapy 
for bipolar disorder

Carla torrent, Caterina del Mar bonnin, 
and anabel Martinez- arán

Psychosocial functioning and bipolar disorder
The concept of functioning is complex and involves different aspects including the 
capacity of work and study, the capacity to live independently, the capacity to enjoy 
leisure time, and the capacity to share life with a partner.1 Bipolar disorder is asso-
ciated with impairment in a number of areas including cognition and functional 
impairment, often despite the remission of mood symptoms. Indeed, the World 
Health Organization ranks bipolar disorder as the sixth leading cause of disability 
in the world.2

Difficulties in psychosocial functioning are especially presented as difficulties in 
adequate occupational performance and social integration and are presented not 
only in subtype bipolar I but also in subtype II of the disease.3 In a study carried out 
by the National Institute of Mental Health (NIMH) in the United States (US) in the 
1970s, less than half of the patients admitted for bipolar disorder returned to work 
after discharge. At two years, one- third of the patients demonstrated difficulties in 
work performance, and at five years even the patients who had been compensated in 
the previous two years presented alterations in social functioning. Along the same 
line, one study analysing the number of work days lost per year due to physical and 
mental diseases reported bipolar disorder to be one of the most incapacitating condi-
tions together with neurological disorders and the post- traumatic stress disorder.4 In 
another European study including almost 3,500 patients5 psychiatrists were asked 
about the occupational situation of the patients one year prior to a manic episode. 
The results indicated that from 28 to 68% of the patients presented some degree of 
occupational problems and, among these, 21% were totally unable to work.

Numerous investigations have demonstrated functional impairment in bipolar 
patients in comparison with both healthy individuals and unipolar patients.6 Despite 
the great variability among patients, most (from 30 to 60% of bipolar patients) may 
present some type of functional impairment.7 This functional impairment may be 
prolonged, and may even be present during the periods of euthymia.8 It is known that 
more than half of the patients do not recover previous functioning after an affective 
episode; in general only 40% of patients recover the grade of premorbid functioning 
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during the periods of clinical remission.9 The difficulties in obtaining functional 
remission seem to be associated with disease progression; psychosocial adjustment 
is more preserved in patients with a first episode than in those with more chronic 
disease, with treatment being more effective in patients in the earlier stages of the 
disease.10

A number of longitudinal studies have shown how functional recovery is much 
more complicated than clinical remission. One European follow- up study showed 
that 64% of patients achieved remission two years after an acute episode, but only 
34% also achieved functional recovery; that is, they recovered the level of function-
ing prior to the onset of the disease.11 In another follow- up study, it was found that 
98% of the patients obtained symptomatic recovery at two years. However, only 
38% achieved satisfactory functional recovery.12 In an eight- month follow- up study, 
Strakowski and colleagues13 observed that almost all of the patients presented per-
sistent impairment in at least one of the areas of functioning studied and fewer than 
half achieved adequate functioning in three of the four areas assessed.

The factors involved in functioning remain unclear. According to several stud-
ies the most robust clinical predictor of long- term functional impairment is sub-
syndromal depressive symptoms.14 These results are especially important, because 
many patients present depressive symptoms during most of their lives.15 The rates of 
functional impairment are quite similar to the number of patients with neurocogni-
tive dysfunction.16 Indeed, neurocognitive impairment constitutes a central element 
of bipolar disorder, confirming the association between cognitive performance and 
psychosocial functioning. Several recent studies have found an interrelation between 
neurocognitive impairment and functioning in bipolar patients similar to that 
described in schizophrenia patients.14

One of the impaired areas of functioning found in these patients is the occu-
pational area, in which a diminishment has been observed in productivity, with a 
greater number of days lost over one year and elevated unemployment rates.17 In 
a recent study analyses of work functioning indicated that bipolar patients had a 
greater lifetime histories of unemployment, but also greater incidence of being fired 
of their jobs.18 A recent systematic review found that cognitive deficits, depression, 
and level of education were predictors of employment among bipolar patients.19 
A meta- analysis recently published by Tse and colleagues20 concludes that patients 
with positive employment outcomes are more likely to perform well on measures 
of cognitive performance (eg verbal memory, higher executive function) and have 
a better course of the illness. With respect to interpersonal relationships, one study 
carried out by our team reported serious difficulties in maintaining satisfactory 
sexual relationships, an increase in family and social conflicts, and reduced par-
ticipation in social activities.21 With regard to family interaction, the quality of the 
relations among family members may affect the grade of psychosocial functioning 
and increase the number of relapses.22 In a naturalistic trial focusing on the global 
burden of bipolar disorder the number of depressive episodes, presence of psy-
chotic symptoms during the manic index episode and the body mass index (BMI) 
at baseline were the best predictors of functional outcome six months after a manic 
episode.23
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One of the critical aspects of functioning has to do with its assessment. Investigators 
traditionally measure one or two elements of functioning without taking all the oth-
ers into account. The measurements of functioning used in this disorder vary greatly 
from one study to another; indeed, few measurements have been used by more than 
one investigator.24 Functioning may be measured by several scales, the most com-
monly used being the multidimensional scale for the evaluation of global activity 
(GAF). Other scales used are the Social Adjustment Scale, the Life Functioning 
Questionnaire, the Short Form SF- 36, and the WHO- DAS. Most of these scales 
require quite a long time for administration and were not designed specifically to 
evaluate functional alterations in bipolar disorder or are self- reported questionnaires 
and their validity is questioned. To this end, the FAST (Functioning Assessment 
Short Test) was developed for the clinical evaluation of functional impairment pre-
sented by patients suffering from mental disorders including bipolar disorder. It is a 
simple instrument, easy and quick to administer, and evaluates the main difficulties 
in psychosocial functioning experienced by patients.25 This is a highly reliable tool to 
evaluate the objective difficulties presented by patients in psychosocial functioning, 
an area which has also demonstrated sensitivity to changes in both the short and the 
long term.26

Cognitive functioning in bipolar disorder
Although cognitive and functional impairment appear to be key features of severe 
mental illnesses, they may not be universal. For example, approximately 20– 25% of 
patients with schizophrenia have been found to have neuropsychological function 
within normal limits or in patients with bipolar disorder has been found an esti-
mated prevalence between 30 and 62% of bipolar patients performing within normal 
limits on neuropsychological assessments.27,28 Recent research suggest the presence of 
multiple cognitive subgroups in bipolar patients: an intact group with performance 
comparable with healthy controls on all domains, a selective impairment group with 
moderate deficits, and a global impairment group with severe deficits across all cog-
nitive domains comparable with deficits in schizophrenia.29 By subgrouping bipolar 
patients based on neurocognitive profiles the heterogeneity of the phenotype can be 
reduced allowing for a more targeted treatment.

According to different studies,30,31 specific domains of cognitive impairment in 
bipolar patients include:  executive control, verbal learning and memory, working 
memory, and sustained attention. Cognitive impairments are present already in the 
early course of bipolar disorder.32 Moreover, a positive association between neurocog-
nitive dysfunction and functional impairment has been shown in cross- sectional33 
and longitudinal studies.14 Recent research suggests that cognitive functioning may 
be differentially related to functional outcomes depending on the severity of the cog-
nitive impairment; this means that cognition may be more strongly related to func-
tional outcomes among individuals with more severe cognitive impairment.34

Robinson and Ferrier35 provided a narrative review of studies that considered 
the relationship between illness variables and cognitive deficits. They found an 
association between the number of previous episodes, especially manic ones, with 
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neurocognitive functioning suggesting that successive episodes might be related to 
a progressive neurocognitive decline. On the contrary, Martino and colleagues36 did 
not find that the experience of successive episodes is related to a progressive neuro-
cognitive decline, rather it is just that cognitive impairment could be the cause more 
than the consequence of poorer clinical course; likewise Depp and coworkers37 sug-
gested the relative independence of mood symptom severity and cognitive abilities.

There are different factors that, directly or indirectly, may influence cognitive 
functioning in bipolar disorder: the previous history of psychotic symptoms could 
be associated with poorer cognitive functioning in bipolar patients.38 However, other 
recent reports suggest that the presence of prior history of psychotic symptoms was 
not related to more cognitive dysfunctions.39 This factor warrants further investiga-
tion since research on this issue in bipolar disorder is still very scant.

Regarding the bipolar subtype, bipolar I and II subtypes show cognitive dysfunc-
tion; nonetheless, bipolar I  subjects are generally more impaired than those with 
bipolar II disorder.40,41

Subdepressive symptomatology has also a negative impact on overall functioning 
and specifically on occupational functioning and cognitive functioning.14

Lifetime duration of bipolar disorder has been associated with cognitive dysfunc-
tion. The length of illness negatively correlated with scores on tests of executive func-
tion, psychomotor speed, and verbal memory.42 Verbal memory was the measure that 
was more consistently associated with the duration of illness. None of the studies 
have reported any significant associations between duration of euthymia and perfor-
mance on cognitive tests.43

According to several studies cognitive deficits, particularly in the domains of 
attention, memory, and executive functioning, are related to the number of prior 
mood episodes, the effects of manic symptomatology on cognition seem stronger 
than the effects of depressive symptoms.44 Most studies have reported that those 
patients with a higher number of hospitalizations showed poorer performance on 
cognitive measures;45 it is probable that the number of admissions may constitute an 
indirect measure of the severity of episodes, as well as of the illness course.

Regarding medication most of the current evidence suggests that the impair-
ment effect appears more related to the illness itself rather than from the effects of 
pharmacotherapy.

Cognitive remediation in bipolar disorder
At present, the rapid development of investigations in affective disorders has demon-
strated qualitatively similar cognitive alterations, albeit of less magnitude, to those of 
schizophrenia, in other affective disorders such as bipolar disorder. Currently, there 
is no Food and Drug Administration- approved pharmacological agent for the man-
agement of cognitive deficits in bipolar disorder. A number of agents have been tested 
in the treatment of cognitive deficits in bipolar disorder, with mixed results. It has 
therefore been suggested that non- pharmacological interventions, such as cognitive 
remediation and non- invasive brain stimulation techniques, could also have a poten-
tial effect on individuals with some type of affective disorder but their role has not yet 
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been properly explored among bipolar patients. Most of the studies have been car-
ried out in mixed samples including affective patients, with schizophrenia and schiz-
oaffectives, making it difficult to draw conclusions. To date, six studies have been 
undertaken in purely affective patients, and only two of these studies were aimed at 
bipolar patients. The results of one of the studies, which is an open trial with 18 bipo-
lar individuals and no control group, indicate that an improvement in psychosocial 
and occupational functioning may be achieved by an intervention focused on both 
cognitive and residual depressive symptoms. This focus also considers the subde-
pressive symptomatology since it has been observed that this symptomatology has a 
close relationship with difficulties in global psychosocial functioning. Nonetheless, 
in this specific case, it should be taken into account that the beneficial effects of neu-
rocognitive remediation may be confounded with mood improvement.46 The second 
study is a randomized controlled trial aiming to investigate the effects of 12 weeks’ 
group- based cognitive remediation on cognitive dysfunction in 46 individuals with 
bipolar disorder who experienced cognitive difficulties despite being in partial or 
full remission. The results showed that the short- term group- based cognitive reme-
diation did not seem to improve overall cognitive or psychosocial function in indi-
viduals with bipolar disorder. There are some limitations of this study highlighted by 
the authors: the relatively small sample size; the assessment of cognitive dysfunction 
was only subjectively reported and the sort duration of the intervention. Probably a 
longer- term, more intensive, and individualized cognitive remediation may be nec-
essary to improve cognition in bipolar patients. Lately, a new trial has been regis-
tered to examine the utility of combining cognitive remediation and d- cycloserine, 
an NMDA receptor partial agonist, in the treatment of cognitive deficits among indi-
viduals with bipolar disorder.47

Functional remediation in bipolar disorder
This programme was developed in the Hospital Clínic de Barcelona, with the main 
objective of treating not only neurocognition but also functional impairment in 
bipolar disorder. The term functional remediation to refer to an innovative inter-
vention focused especially on the recovery of the psychosocial functioning of the 
patients through training in the use of neurocognitive skills applied to daily routine. 
The functional remediation programme is the first approach carried out in the field 
of bipolar disorder with the aim of improving the psychosocial functioning of these 
patients. The programme is based on a neurocognitive psychosocial focus including 
modelling techniques, role playing, self- instructions, verbal instructions, and posi-
tive reinforcement, together with metacognition. It includes education on cognitive 
deficits and their impact on daily life, and provides strategies to manage the cogni-
tive deficiencies in the different cognitive domains, mainly attention, memory, and 
executive functions.48 The family is also involved in the process to facilitate the prac-
tice of these strategies and for reinforcement. It is important to combine different 
theories, methodologies, and approaches in order to improve not only the knowledge 
but also the functioning of these patients, given the complexity and the severity of 
bipolar disorder.
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The efficacy of this programme has been demonstrated in a recent controlled clini-
cal trial comparing three treatments: psychoeducation, functional remediation, and 
pharmacological treatment only (standard treatment).49 Ten Spanish centres par-
ticipated in this multicentre study, recruiting a total of 268 patients. The patients 
were randomized into three study arms stratified by sex, age, and educational level. 
Pharmachological treatment was prescribed to the three groups according to local 
clinical guidelines. The main measure of efficacy consisted of changes observed in 
psychosocial functioning post- intervention and at one year, assessed with the FAST, 
with respect to the baseline evaluation.

Thus, once the intervention was completed, the patients were again assessed at a 
clinical, functional, and neuropsychological level. The results showed an improve-
ment in the functioning of patients participating in the functional remediation 
group compared with those who did no receive any intervention other than pharma-
chological treatment. In addition, patients undergoing the functional remediation 
programme achieved significant improvement in occupational and interpersonal 
or social functioning compared with those with only the usual pharmacological 
treatment. Functional improvement was greater with functional remediation than 
with psychoeducation.49 The efficacy of the functional remediation intervention 
programme was maintained at one year of follow- up.50 The functional remediation 
programme, therefore, is a promising tool for achieving improvement in functional 
performance in euthymic bipolar patients. This programme is not a simple training 
course to improve neurocognition, but rather it aims to provide tools for the patients 
to manage the difficuties and problems of real life which affect daily functioning. It 
is important to reduce the impact of bipolar disorder on daily functioning within an 
ecological framework to thereby increase the well- being of the patients an reduce the 
costs and social burden of this disease.

The functional remediation programme may improve aspects related to work func-
tioning, increasing economic autonomy and reducing financial dependence. Indeed, 
approximately 5% of the patients obtained work or improved their occupational per-
formance after the intervention. The interpersonal relationships improve partly by 
means of the group effect, which facilitates relating to other people, but it should be 
taken into account that aspects related to memory, strategies for codifying informa-
tion, and social skills (recognition of emotions, assertiveness) are emphasized.

The patients often have to interact to carry out the exercises or tasks, potentiating 
the feeling of self- confidence.

With respect to neurocognitive changes, the differences between the three groups 
were not statistically significant, although the patients in the functional remediation 
group showed better performance on the learning and verbal memory tests, gain-
ing advantage from the strategies of semantic encoding. Nonetheless, the following 
cannot be ruled out: the effect of practice as well as other factors must be taken into 
account, such as that this trial’s inclusion criteria required a certain level of functional 
disability but not necessarily neurospsychological impairment. In an exploratory 
subanalysis of the main trial49 with the objective to ascertain whether neurocogni-
tive enhancement was a potential ingredient of functional remediation a total of 
188 patients neurocognitively impaired were selected. Functional remediation was 
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effective at improving verbal memory and psychosocial functioning in this sample 
after six months follow- up.23

The object of functional remediation is general functional improvement, not just 
cognitive improvement. This may explain why improvements in functioning were 
larger and more significant than neuropsychological changes. The results suggest 
that even though some cognitive deficits may persist, patients exhibit greater ability 
and are able to employ more strategies to cope with these deficits in daily life after 
having received specific training.

The functional remediation programme has proven to be effective in improving 
the functioning of patients with bipolar I and II disorder,51 especially in the areas of 
occupational and social functioning. A combination of pharmacological treatment 
and functional remediation in patients with relevant difficulties in their daily life 
could improve the functional prognosis of persons with bipolar disorder. Although 
the intervention could be implemented at an individual level, the group format may 
be more effective, not only from an economic point of view, representing an impor-
tant saving of time, but also because it facilitates interpersonal interaction.

We know that patients with bipolar disorder present deficits in some domains of 
social cognition (theory of mind and emotional processing) even in phases of euthy-
mia.52 The deficits in social cognition may lead to poor social functioning, and it is 
therefore imperative that mental health professionals reach a greater consensus and 
improvement of methods used in the assessment of the domains of social cognition 
in bipolar disorder. It is also important that functional/ neurocognitive remediation 
programmes should include interventions directed to improve social cognition.

Patients obtain benefits that improve their functioning from the functional reme-
diation programme, but these effects would most probably be more prolonged and 
could be generalized to different settings of daily life and to other areas of function-
ing if the training could be continued, supervised, and monitored by a therapist on 
completion of the intervention. In this regard, booster sessions every three months 
or at least twice a year would be very helpful in order to maintain practice and posi-
tive results, to review the content, to determine whether the learning has been con-
solidated, and to establish whether the patients have integrated the new guidelines 
into their everyday routines.

Structure of the programme
The 21 sessions that constitute the intervention are divided into five blocks or mod-
ules (see Box 14.1).

Module 1. This is placed first to allow both patients and relatives to become aware of 
the cognitive difficulties that may be presented, but also because this module intro-
duces some key concepts that will be more extensively developed in later sessions. 
For the patients, this psychoeducational work is important as a means of promoting 
knowledge related to the cognitive limitations they may present, paving the way for 
de- stigmatization and allowing the limitations to be acted upon.

In addition, it provides a useful way of helping them to understand their problems, 
while also giving them greater autonomy and preparing the ground for providing 

 



      

Box 14.1 The structure of the functional remediation 
programme: 21 sessions, in five modules

Module 1: Training on Neurocognitive Processes

 1. Introduction to functional remediation. The role of the family. Enhancing 
practice and reinforcement.

 2. What are the most common cognitive dysfunctions in bipolar disorder?
 3. Factors influencing cognitive impairment: myths and realities.

Module 2: Attention

 4. What is attention? Strategies for improving it.
 5. Strategies to improve attention and their application in daily life.

Module 3: Memory

 6. What is memory? Strategies for improving it.
 7. Memory: the use of a diary and other external aids.
 8. Internal strategies to improve memory.
 9. Other mnemonic strategies and their application in daily life.
 10. Reading and remembering.
 11. Puzzles: retrieving information from the past.

Module 4: Executive Functions

 12. Executive functions: self- instructions and self- monitoring.
 13. Executive functions: programming and organizing activities.
 14. Executive functions: programming activities, establishing priorities, and time 

management.
 15. Executive functions: problem- solving techniques.
 16. Executive functions: solving problems.

Module 5: Improving Communication, Autonomy,  
and Stress Management

 17. Managing stressful situations.
 18. Training in communication skills.
 19. Improving communication.
 20. Improving autonomy and functioning.
 21. Final session: review of useful strategies.
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a set of cognitive techniques and strategies in later sessions. For the relatives, it is 
important to understand that many of the difficulties presented by the patient origi-
nate from the cognitive problems rather than from an attitude, and that participation 
in an intervention of this type may allow modification of some of these aspects and 
directly influence the overall functioning of the person with bipolar disorder. It is 
therefore important to achieve an intermediate point at which acceptance of the dis-
order is incorporated, restructuring the expectations of the psychosocial functioning 
of the individual and, in turn, encouraging the performance of tasks to potentiate 
that person’s autonomy without, of course, overburdening the patient.

Module 2. With this module the proper training in cognitive functions starts. 
Sessions 4 and 5 focus on attention as the basis for other cognitive functions. We 
explain roughly what attention is, the types of attention (selective, sustained, and 
divided), and which aspects of daily life are interfered with by deficits in this area. 
Strategies are provided, to be worked through during the sessions and as part of 
the homework between the sessions. The main point is to place the emphasis on the 
importance of attention as a foundation for other areas of cognitive function, and the 
strategies acquired will be used in subsequent sessions. One such strategy consists 
of concentrating on one activity, such as a word search, or looking for differences 
between two images, or a mental calculation task, while having other elements of dis-
traction in parallel, such as noise or background music. Part of the strategy involves 
taking breaks during attention- straining tasks, and limiting oneself to carrying out 
one task at a time rather than attempting to multitask a number of activities or initi-
ate new activities before other activities are completed.

Module 3. Includes sessions 6– 11 and contains the block devoted to memory. The 
steps in the process of acquiring and retrieving memory are impacted by the ill-
ness, and this module includes various exercises focusing on remembering visual 
and auditory verbal input, with several strategies to enhance encoding, storage, and 
recovery of the information. During these sessions, various exercises on remember-
ing visual and auditory verbal input are performed. The group of techniques pro-
motes a more profound processing, elaborating the information so that it acquires 
a structure with more significance. The main internal techniques to be specifically 
explained are association, categorization, and narration or story. Other strate-
gies provided are:  restitution technique, rhythm and rhyme, repetition technique, 
method of loci as well as the option of using external aids (diary, clock alarms, infor-
mation and communication technologies (ICTs), for instance). We will also work on 
some strategies that allow the reconstruction of information from the past, such as 
better organizing the memories with well- classified, ordered, and labelled photos, 
recordings, or videos of important events. The exercises in this module also include 
a reading task, where patients have to start reading a book and choosing a piece 
of news in the newspaper to track for several weeks. Before starting the tasks, we 
refresh memory techniques, such as reading aloud, taking brief notes, and using 
visual imagery in order to remember instructions and key points.

Module 4. We begin a new block of five sessions in which we work on aspects 
related to the executive functions. As explained in the first introductory sessions, 
the executive functions include a group of functions that are usually related mainly 
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to the frontal lobes, and that allow us to organize, plan, and direct our behaviour 
towards a specific goal and give us the ability to carry it out efficiently.

Thus, these functions allow us to constantly adapt to the changes required by the 
environment around us. It should be taken into account that many of the cogni-
tive complaints experienced by patients with bipolar disorder are related more to the 
executive functions than, for example, to true deficits in memory or attention. The 
main problem is that patients are not aware of these difficulties, or that they do not 
recognize them as part of their cognitive deficits. During these sessions the nature of 
these functions is studied in depth and activities are carried out within an ecological 
setting to learn how to plan, programme, time manage, adapt to unforeseen events, 
and establish priorities, alongside training in effective problem- solving.

Module 5. The final module integrates aspects of stress management with guide-
lines for diaphragmatic breathing and muscle- relaxation techniques, followed by 
two sessions related to training in communication skills, providing some guide-
lines to improve conversations and enhance assertiveness and reflective listening. 
The penultimate session aims to reinforce social networking, supplying information 
concerning activities that may be done in the community.

Finally, in the last session a recap of what has been done is made, and the patients 
evaluate the intervention.

Conclusions
The fact that the use of cognitive remediation in affective disorders is still at its 
beginning, provides the opportunity to learn from previously developed experience 
in the field of schizophrenia. Nevertheless, it should be taken into account that the 
cognitive deficits in schizophrenic patients are usually of greater severity than those 
presented by bipolar patients and, thus, the programmes aimed at schizophrenics 
may not be completely ideal for bipolar patients, being simpler and carrying scarce 
motivation for participation and poor adherence.

Functional recovery is one of the questions which remains to be solved in the treat-
ment of bipolar disorder. In clinical practice there is a need to reduce the impact of 
the disability of bipolar patients in order to diminish the suffering and the cost of this 
disease. Functional remediation seems to be effective in improving the functional 
outcome of bipolar patients.

Further studies will have to confirm the duration of the effects of the intervention 
and also to adress the identification of the moderators and mediators in the predic-
tion of functional outcome because this may help to disentangle the complex net-
work of variables that contribute to functional outcome in bipolar disorder.
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Chapter 15

Predominant polarity, polarity 
index, and treatment selection 
in bipolar disorder

Sabrina C. da Costa, Joao l. de Quevedo, and 
andré f. Carvalho

Introduction
Bipolar disorder (BD) is a severe and chronic illness, with an estimated lifetime 
prevalence of 2.1%, while subthreshold forms of the disorder affect another 2.4% of 
the general population.1 According to the World Health Organization (WHO), BD 
ranks among the ten leading causes of disability- adjusted life years (DALY) in young 
adults.2 It is estimated that, even with treatment, about 37% of patients will relapse 
into an affective episode within one year, while 60% will relapse within two years.3

The presentation, course, and co- morbidities seem to be highly heterogeneous 
among individuals with BD. In addition, certain characteristics of the first major 
affective episode may delineate subgroups that differ in clinical manifestations and 
outcomes throughout the course of the illness.4 BD is highly disabling, and previous 
studies from the National Institute of Mental Health (NIMH) observed that individ-
uals with BD spend more than half their lifetime with affective symptoms.5– 7 These 
studies had rated affective symptomatology in a sample that included BD types I 
and II on a weekly basis; the authors found that depressive episodes and symptoms 
predominate over the course of BD.6,7 In addition, a large body of evidence indicates 
that predominant polarity (PP) (depressive or manic) can be identified in more than 
half of BD patients; the depressive PP (DPP) occurs more frequently, even though 
criteria for PP and nomenclatures have varied across different studies.8– 11

A recent systematic review indicates that several illness characteristics have been 
found to vary in accordance to PP.12 The DPP has been associated with a depressive 
onset of BD, higher number of suicidal attempts, and delayed diagnosis of BD, while 
the manic PP (MPP) has been associated with earlier age of illness onset, higher 
prevalence of psychotic features, and higher number of psychiatric hospitaliza-
tions.9– 14 The PP has been recently proposed as clinically useful disease specifier, due 
to its relevance on clinical outcomes and treatment selection during the course of 
BD.9– 14 Thus, the determination of PP may contribute to the planning of treatment 
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strategies, pharmacological and non- pharmacological, which could be tailored to 
reflect the specific PP of a given patient.9– 14

The polarity index (PI) reflects the ratio of the number needed to treat (NNT) 
for the prevention of depressive episodes and the NNT for the prevention of manic 
episodes.15 This emerging concept has allowed the relative ranking of maintenance 
treatments for BD based on their relative antimanic versus antidepressant efficacy.

This chapter provides a critical overview of evidence of a putative role of PP and 
the PI in the selection of maintenance pharmacological as well as psychological 
treatments for BD.

Predominant polarity, polarity index,  
and treatment selection in bipolar disorder
Since Kraepelin,* significant inter- individual variations during the course of ‘manic- 
depressive insanity’ have been acknowledged. In the early 1960s, a sample of 117 
manic- depressive patients was prospectively observed, and predominant manic 
symptoms occurred in 17.9% of patients, while predominant depressive symptoms 
were present in 25.6%. In this same sample, 56.4% of all individuals had equally pro-
nounced mania and depression.† In a different study, a sample of 95 ‘manic- depressive’ 
inpatients was followed up from 1959 to 1975,16 and based on the findings from this 
study, the concept of PP was initially proposed. This study observed that some patients 
would present a ‘nuclear’ type of illness (ie, patients who would show both mania and 
depression requiring hospital admission), while others would have either predomi-
nant depression or predominant mania.16 More recently, the concept of PP has gained 
renewed interest, and was proposed as a relevant course specifier for BD.8,9,17– 19 Colom 
and colleagues proposed a threshold of at least two- thirds of lifetime depressive epi-
sodes for the definition of a DPP, while at least two- thirds of past episodes satisfy-
ing the criteria for mania/ hypomania would define an MPP.18 Even though this last 
definition proposed by Colom et al. has been frequently adopted among researchers, a 
uniform operationalizing criteria for PP remains to be established.12,17,20,21

The International Society for Bipolar Disorders (ISBD) task force has proposed a 
nomenclature for course and outcomes for BD. This panel of experts has suggested 
the use of the concept of PP as a course specifier for BD.22 In addition, the task 
force has recommended the adoption of the definition formerly proposed by Colom 
and colleagues for PP.22 According to this ISBD task force, the PP of mood epi-
sodes may be of critical importance for the long- term management of the disorder.22 
However, there is no currently taxonomic translation for this clinical definition in 
the Diagnostic and Statistical Manual of Mental Disorders (DSM) or International 
Classification of Diseases (ICD) diagnostic guidelines; additionally, mixed states 

* Kraepelin E. Manic- Depressive Insanity and Paranoia (Edinburgh: Livingstone, 1921).
† Leonhard K. Die prapsychotische Temperamente bei den monopolaren und bipolaren pha-

sischen Psychosen, Psychiat et Neurol (Basel) 1963;146:105– 15.
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remain to be encompassed in the current definition of BD.22 To date, there is not 
enough evidence to support the inclusion of a predominantly mixed category.22

Available data indicate that slightly more than half of BD patients exhibit a spe-
cific PP, while a significant proportion of BD patients have an undetermined PP.9,14,17 
Between 45 and 70% of all patients with BD present criteria for PP, while 50– 60% 
of this group has a DPP and 40% present an MPP.9,14,18 Considering patients with 
BD as a whole, DPP would account for 25– 35% of the cases.9,18,20 The association 
between first- episode presentation (depressive versus manic) and subsequent polar-
ity has also been observed, and PP may be a strong predictor of outcome based on 
this correlation9,18,20,23 (see Table 15.1).

In a recent naturalistic study of 604 BD patients, 43% (257) of participants with 
BD I or II presented criteria for PP, being respectively 44.4% MPP (n = 114) and 
55.6% DPP (n = 143).24 The MPP was associated with a higher prevalence of BD I, 
male gender, younger age of illness onset and first hospitalization, more hospital 
admissions, a higher prevalence of co- morbid substance misuse, and with a his-
tory of psychotic features.24 A DPP was related to BD II, a depressive onset of ill-
ness, stressors at first episode, melancholia, and suicide attempts.24 In this study, 
PI was determined, and the net PI, antipsychotics’ PI, and mood stabilizer’s PI 
higher in patients with an MPP, indicating a more robust antimanic prophylactic 
action of the therapeutic regimen. Based on these findings, PP seems to be a pre-
dictor of treatment and outcomes, and PI may be taken into account to guide the 
choice of maintenance therapies for BD.24 Similar findings have been reported in 
a different study involving two independent adult samples from France (n = 480) 
and the United States (US) (n = 714) during the period 1992– 2006.4 Polarity at 
onset was significantly associated with subsequently PP (P<0.001) in this study. 
The DPP was associated with a higher density of depressive episodes, suicidal 
behaviour, and alcohol misuse.4 A cohort study that investigated 604 BD I and 
II patients for ten years has observed that women more commonly present DPP, 
higher prevalence of depressive episodes with psychotic features, and higher 
prevalence of co- morbid personality disorders.10 A family history of suicide and 
lifetime history of suicidality were also more common in this population. In 
men, MPP occurred more frequently, and presented a more significant history of 
violent suicide attempts, and substance misuse— more specifically, alcohol and 
cocaine.10

A naturalistic sample of BD I (n = 120) was followed for up to ten years, and of 
the relationship between a history substance misuse and PP was investigated.11 In 
this study, at baseline, DPP was more frequently associated with suicide attempts, 
family history of affective disorders, and fewer hospitalizations.11 During the ten- 
year follow- up, this same group was associated with more mood episodes, higher 
number of psychiatric hospitalization, and more suicide attempts.11 At baseline, 
substance misuse did not significantly differ between bipolar individuals with a 
either MPP or DPP, while after a ten- year follow- up the rates of substance mis-
use have decreased significantly only in the MPP type, suggesting that long- term 
outcomes could be different based on PP, with a DPP presenting worse clinical 
outcomes and prognosis.11



      

Table 15.1 findings of PP regarding clinical characteristics and outcomes 
across different studies

Reference Sample Design Main Findings

vieta et al., 
2009

833 type i bd 
participants;
788 had baseline 
and follow- up 
ratings; dSM- iv 
criteria

Multicentre rCt
olanzapine, ofC, 
and placebo

34.1% (n = 269) had a dPP and 
12.4% (n = 98) had an MPP. 
Psychotic features were more 
common in the dPP. rapid 
cycling was more common in 
the MPP (only in men). in men, 
an MPP was associated with 
a greater likelihood for acute 
treatment response.

nivoli et al., 
2013

604 bd participants 
(types i, ii and noS); 
dSM- iv;
332 (55%) females; 
407 (67.4%) with 
type i bd and 201 
(32.6%) with type ii 
or type noS bd;
314 (52.0%) with 
mood episode and 
psychotic features 
and 117 (19.4%) 
with rapid cycling; 
Spain

observational 3 different treatment 
interventions: ‘antimanic 
stabilization combination’, 
‘antidepressant stabilization 
combination’, and ‘anti 
bipolar ii package’. antimanic 
stabilization combination 
was associated with an MPP, 
while the ‘antidepressant 
stabilization combination’ was 
associated with the dPP.

Popovic  
et al., 2013

604 type i or ii bd 
participants; included 
257 participants with  
a PP; dSM- iv- tr;  
Spain

observational 44.4% (n = 114) had an MPP 
and 55.6% (n = 143) had 
a dPP. Polarity index of the 
therapeutic regimen was 
significantly higher for the 
MPP group. the MPP group 
had higher use of olanzapine, 
risperidone, and typical 
antipsychotics. the dPP group 
had higher use of lamotrigine, 
antidepressants tCas, SSris, 
Snris, and benzodiazepines. 
Significantly younger age of 
onset, younger age at first 
hospitalization, and higher 
hospitalization rate were 
more common among MPP 
patients.

notes: PP— predominant polarity; rCt— randomized clinical trial; ofC— olanzapine– fluoxetine 
combination; dPP— depressive predominant polarity; MPP— manic predominant polarity; tCas— tricyclic 
antidepressants; SSris— selective serotonin reuptake inhibitors; Snris— selective norepinephrine reuptake 
inhibitors
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The diagnostic implications of the predominant polarity have recently been stud-
ied in a sample involving 149 euthymic bipolar outpatients.9 According to this data, 
patients presenting DPP used to experience longer delays on BD diagnosis, tended 
to show depressive episodes at first presentation of the illness, earlier age at onset, 
longer duration of illness, and higher number of suicide attempts when compared 
with MPP individuals.9 Furthermore, in a sample of bipolar and unipolar individu-
als, it was observed that MPP and DPP were similar in scoring higher than unipolar 
subjects on the hyperthymic/ cyclothymic scales of the Temperament Evaluation of 
the Memphis, Pisa, Paris, and San Diego Autoquestionnaire (TEMPS- A), whereas 
unipolar depression individuals scored higher on the anxious and depressive scales.25 
These findings, in accordance to previous data in the literature, also support impor-
tance of the concept of PP as a disease specifier, and demonstrate the different tem-
perament characteristics of BD subjects.25

In a recent cross- sectional study of 278 BD individuals, bipolar patients with MPP 
have received more antipsychotics and lithium, and this same group presented more 
psychosis, rapid cycling, stressor precipitants at onset, family history of affective 
disorders, and a first episode of manic polarity relative to the DPP group.26 In this 
study, DPP type was more commonly associated with chronic depression, anxiety 
co- morbidity, and a higher use of antidepressants, anticonvulsants, and benzodiaz-
epines.26 In addition, based on this data, temperament may also play a key role in the 
subtyping of BD patients according to PP, which is in agreement with the current 
literature; prospective studies are necessary to replicate this findings.26

According to the most recent guidelines for the management of patients with BD 
(Canadian Network for Mood and Anxiety Treatments (CANMAT) 2013), treatment 
of acute mania remains largely unchanged, being lithium, valproate, and several 
atypical antipsychotics still the first- line options. Asenapine, paliperidone extended 
release (ER), and divalproex ER monotherapy, as well as adjunctive asenapine, have 
been added as part of first- line for acute mania. For bipolar depression, lithium, lam-
otrigine, and quetiapine monotherapy remains the first- line management, as well 
as olanzapine in combination with a selective serotonin reuptake inhibitor (SSRI), 
lithium or divalproex plus SSRI/ bupropion. Finally, lithium, lamotrigine, valproate, 
olanzapine, quetiapine, aripiprazole, risperidone long- acting injection (LAI), and 
adjunctive ziprasidone continue to be first- line options for maintenance manage-
ment of BD.27

The PI represents the ratio of the NNT for the prevention of depression and the 
NNT for the prevention of mania. For instance, NNT is an effect- size measure, 
which can quantify the clinical relevance of a trial outcome. Some drugs, alone 
or in combination, are more efficacious for the prevention of depressive episodes, 
while others may be more efficacious for the prophylaxis of manic episodes. Based 
on this concept, an agent with a PI equal to 1 would have a balanced efficacy for both 
manic and depressive symptoms, while a PI < 1 would represent greater efficacy 
in the prevention of depressive episodes, whereas a PI > 1, would signal to more 
significant antimanic prophylactic effects. In this context, a predominantly anti-
manic PI (ie, PI > 1) was observed for aripiprazole monotherapy (PI = 12.1),28 fol-
lowed by risperidone LAI,29,30 aripiprazole adjunctive to lithium or divalproex,31,32  



THE TREATMENT OF BIPOLAR DISORDER200

      

olanzapine monotherapy,33 ziprasidone adjunctive to lithium or divalproex,34 
adjunctive risperidone LAI,35 and lithium.36– 39 A PI showing stronger efficacy for 
the prevention of depressive episodes (ie, PI < 1) was observed for lamotrigine 
(pooled PI = 0.4),37,38 followed by olanzapine combined with divalproex,40 dival-
proex,36 and oxcarbazepine combined with lithium.41 Adjunctive quetiapine42,43 
and quetiapine monotherapy39 had PIs closest to 1, suggesting a more balanced 
efficacy for the prevention of both manic and depressive episodes (see Table 15.2).

In a recent systematic review, it was observed that the PP and PI were also relevant 
for evidence- based maintenance psychological interventions for BD.44 According  

Table 15.2 Polarity index of different interventions

Reference Intervention NNT 
depression

NNT mania Polarity 
index

Keck et al., 2007 aripiprazole monotherapy 73.0 7.0 10.4

abbar et al., 2011;
Woo et al., 2011

aripiprazole adjunctive to 
lithium/ divalproex- pooled

38.0 9.0 4.2

bowden et al., 2003; 
Calabrese et al., 2003

lamotrigine- pooled 20.2 50.4 0.4

bowden et al., 2003; 
Calabrese et al., 2003; 
Weisler et al., 2011; 
bowden et al., 2000

lithium- pooled 6.1 4.4 1.4

tohen et al., 2006; 
vieta et al., 2012

olanzapine 
monotherapy- pooled

17.5 4.4 4.0

tohen et al., 2004 olanzapine combined with 
lithium/ divalproex

6.2 11.2 0.5

vieta et al., 2008 oxcarbazepine combined 
with lithium

5.1 8.2 0.6

Weisler et al., 2011 Quetiapine monotherapy 3.3 2.4 1.4

vieta et al., 2008; 
Suppes et al., 2009

Quetiapine combined with 
lithium/ divalproex- pooled

5.9 7.1 0.8

Quiroz et al., 2010; 
vieta et al., 2012

risperidone lai 
monotherapy- pooled

36.3 4.0 9.1

Macfadden et al., 
2009

adjunctive risperidone lai 15.8 7.9 2.0

bowden et al., 2000 divalproex 10.5 21.3 0.5

bowden et al., 2010 Ziprasidone adjunctive to 
lithium/ divalproex

55.1 14.1 3.9

berwaerts et al., 2012 Paliperidone er 17.0 8.0 n/ a

adapted from International Journal of Neuropsychopharmacology, 18, Carvalho a.f et al, ‘treatment 
implications of predominant polarity and the polarity index: a comprehensive review’. Copyright (2014) 
with permission from oxford university Press.
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to this study, most psychosocial interventions had a PI < 1, implying better efficacy 
for the prevention of depressive episodes, including cognitive behavioural therapy (PI 
ranging from 0.33 to 0.89), family- focused therapy (PI = 0.42), and psychoeducation 
(PI ranging from 0.73 to 0.78). Enhanced relapse prevention was equally effective for 
the prevention of depressive and manic episodes (PI = 1.0), whereas brief- technique 
driven interventions (PI = 3.36) and caregiver group psychoeducation (PI = 1.78) 
were more efficacious for the prevention of manic episodes.44

A post hoc analysis of a previous randomized controlled trial (RCT) compar-
ing olanzapine– fluoxetine combination with either olanzapine alone or placebo for 
the treatment of bipolar I depression investigated the relationship of PP on treat-
ment response.45 Of the 833 participants initially enrolled in this trial, 788 subjects 
had both baseline and follow- up ratings to allow the determination of PP; of these 
patients, 367 out of 788 (46.6%) could be categorized as having had either DPP (269 
out of 788; 34.1%) or MPP (98 out of 788; 12.4%).45 Additionally, According to the 
primary outcome, change in the Clinical Global Impression of severity of depres-
sive symptoms (CGI- D),46 the effect of PP as a predictor was markedly dissimilar 
between men and women. In women, there were no significant differences in CGI- D 
scores in accordance with PP, whereas in men MPP type has a significantly better 
outcome when compared with the predominantly depressive group. Furthermore, 
MPP in men had better outcomes compared with women with both PP types.14

In a recent naturalistic study conducted on a sample of 604 DSM- IV- TR BD patients 
in Barcelona, different therapeutic regimens were considered: (i) an antimanic sta-
bilization combination, which was characterized by the use of classic thymoleptic 
medications (ie, lithium, valproate, and carbamazepine), three atypical antipsychotics 
(clozapine, risperidone and olanzapine), and electroconvulsive therapy; (ii) an antide-
pressive stabilization combination, including lamotrigine and other atypical antip-
sychotic agents (notably quetiapine); and (iii) an ‘anti- bipolar II package’, including 
antidepressants. Bipolar patients with an MPP were treated mainly with the ‘anti-
manic stabilization combination’, whereas BD patients with a DPP were more fre-
quently treated with the ‘antidepressive stabilization combination’.47 The anti- bipolar 
II package included mainly type- II BD patients with a DPP.47

A different sample of 604 DSM- IV- TR BD patients was recently assessed, with 
findings of 257 of patients presenting a clear PP type (n = 143/ 55.6% with DPP and 
n = 114/ 44.4% with MPP).24 The total PIs— calculated as mean value of PI of all 
prescribed mood stabilizers and antipsychotics in each patient— were significantly 
higher in the predominantly manic group. In addition, the PI of antipsychotics and 
mood stabilizers taken separately were also higher in the MPP type. The use of anti-
depressants, lamotrigine and benzodiazepines was more prevalent in the DPP group 
of patients.24

To date, most psychosocial interventions applied in BD management have shown 
PI < 1, meaning better results for the prevention of depressive relapse, namely cogni-
tive behavioural therapy (PI varying between 0.33 and 0.89), family- focused therapy 
(PI = 0.42), and psychoeducation (PI ranging from 0.73 to 0.78). Enhanced relapse 
prevention was equally effective for prevention of manic and depressive episodes  
(PI = 1.0), while brief- technique driven interventions (PI = 3.36) and caregiver group 
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psychoeducation (PI = 1.78) were more efficacious for relapse preventions of mania.44 
Although several psychosocial interventions have been used as adjunctive prac-
tices for maintenance in the course of BD, the current evidence also indicates that 
adjunctive psychotherapy in the context of individualized long- term treatment of BD 
appears efficacious for preventing relapse in BD as well.44

Finally, it has been previously hypothesized that a lower D2 receptor binding affin-
ity and occupancy would be more relevant than a greater 5- HT(2) receptor action 
regarding the efficacy of atypical antipsychotics for treatment of bipolar depression.48 
Based on these speculations, a recent study exploring the relationship of D2 receptor 
affinities49 and the PI of atypical antipsychotics in monotherapy was conducted, and 
observed that the higher the D2 receptor binding affinity, the lower the PI of differ-
ent atypical antipsychotics in monotherapy. In addition, aripiprazole did not seem 
to follow the same pattern of the other antipsychotics, showing a rather complex 
mechanism of action,50 possibly acting either as an antagonist or as an agonist at dis-
tinct subpopulations of D2 receptors, a process referred to as functional selectivity.50 
These unique mechanisms may explain the divergent findings related to D2 binding 
affinity and the PI of this compound.

Limitations of available evidence
Recently, Popovic et al.51 proposed the PI as a metric parameter for categorizing 
drug profiles in the relapse prevention of BD. Some limitations to this descriptor 
have been observed. For instance, PI values are not available for all drugs used in 
relapse prevention in the course of BD, and in case of polypharmacy, a value for each 
patient’s treatment was calculated as a mean value of all prescribed drugs combined. 
Furthermore, PI does not reflect pharmacodynamics interactions in the case of poly-
pharmacy. In addition, PIs of drugs used in maintenance treatment of BD were cal-
culated based on current available RCT studies; since well- designed methodological 
studies are scarce, PI varies among different studies, limiting its applicability and 
reliability. Finally, mixed episodes have been increasingly emphasized in the current 
classification of acute episodes in BD, and the fact that PP and PI do not contemplate 
mixed episodes could also represent a limitation of this metric tool.52– 54

To date, most studies in PP were performed by the Barcelona Bipolar Disorder 
Group, and a recent study was conducted in a German sample of 336 BD patients 
as an attempt to validate the PI.55 In this study, no significant differences in total PI 
between DPP and MPP were observed.55 Even though the PI could not be validated 
as a numeric expression of efficacy of maintenance treatment under naturalistic 
conditions, PP has been suggested by this German group as an important speci-
fier for BD, especially regarding maintenance treatment and relapse prevention.55 
Furthermore, it has been taken under consideration that differences in results may 
be due to differences in prescription patterns between the two groups, as well as 
sociodemographic and clinical characteristics of the two samples. Limitations 
of the PI metric were also pointed as playing an important role in these negative 
findings.55
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Conclusion
A growing body of evidence suggests that the concepts of PP and PI in BD may have 
useful applicability for therapeutic and prognostic purposes. As a disease specifier, 
PP may also aid in the selection of more homogeneous groups of patients for future 
RCTs for BD. In addition, the PP concept may aid in treatment selection for BD. 
There is a need to independently replicate existing findings in well- designed prospec-
tive studies.
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Chapter 16

The assessment and management 
of suicide risk in bipolar disorder

Zoltán Rihmer, Xénia Gonda, and Péter Döme

Introduction
The lifetime prevalence of bipolar spectrum disorders in the general population 
is ranges from 1.3 to 5.0%.1,2,3,4,5 Individuals with bipolar disorder (BD) have a life 
expectancy approximately 9– 14 years lower than the general population, while the 
standardized mortality ratio (SMR) for all- cause mortality for BD is around 2.6,7,8 
Surprisingly, leading causes of lost life years in BDs are rather natural (eg cardiovas-
cular disorders, diabetes mellitus, COPD, influenza, or pneumonia) than unnatural 
(eg suicide and unintentional injuries).2,3,4,6,7,8

At the same time, it is worthy to note that the risk of suicidal behaviour attrib-
utable to BD is remarkably high. According to results from different studies, up 
to 4– 19% of patients with BDs ultimately commit suicide, while 20– 60% of them 
attempt suicide at least once in their lifetime.5,9 Compared with the general popula-
tion, the risk of dying by suicide (ie SMR for suicide) is about 10– 30 times higher 
in patients with BD.4,5,7,10 A recent pooled analysis of studies reported a suicide rate 
of 164/ 100,000/ year for patients with BD (when weighted by number of exposure 
years; number of person years = 1,145,245) which was approximately tenfold higher 
than in the general population.9 With few exceptions, available evidence suggests 
that the risk of death due to suicide attributable to BD is somewhat higher than 
the corresponding risk attributable to unipolar (major) depressive disorder.4,9,10,11 
Furthermore, since the index diagnosis may change during the long- term course 
of unipolar depression (MDD) to BD,4 and in earlier studies bipolar II disorder was 
not considered a discrete diagnostic entity (thus, it is likely that several bipolar II 
patients in these studies were included in the MDD group) it seems plausible that 
the calculations from some previous studies on the difference between suicide risk 
in BD and MDD could be biased.12 Suicide risk in BD seems not to differ signifi-
cantly from the corresponding risk in schizophrenia.9 A previous suicide attempt 
is the most powerful single predictor of future completed suicide, particularly in 
patients with major mood disorders, and current suicidal ideation is the major 
harbinger of suicidal behaviour.2,3,13 According to results from several studies, 
suicide attempts and ideation are also more frequent in BD than in MDD.3,11,14,15 
‘Subthreshold bipolarity’ is a debated, diversely defined, and relatively novel concept  
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in psychiatry. The Diagnostic and Statistical Manual of Mental Disorders (5th edi-
tion) (DSM- 5) allows to diagnose certain subthreshold forms of BD under the 
categories ‘Short- duration hypomanic episodes (2– 3 days) and major depressive epi-
sodes’ and ‘Hypomanic episodes with insufficient symptoms and major depressive 
episodes’.16,17 The finding that patients with MDD and subthreshold hypomania (ie 
those who are suffering from a form of ‘subthreshold bipolarity’) have higher risk 
for suicide attempts and ideation than patients with MDD but without subthreshold 
hypomanic manifestations (ie ‘pure’ MDD) may also suggest that bipolarity— even 
at a subthreshold degree— may confer an additional risk of suicidality.14

It is important to emphasize that in BD (similarly to some other mental disor-
ders, eg MDD, schizophrenia) the ratio of attempted and completed suicides is about 
2– 10- times lower than the general population; it is a possible explanation that indi-
viduals with BD usually employ suicide methods associated with higher lethality 
compared with the general population.9,11,18

The implementation of effective short-  and long- term treatment strategies for BD 
markedly reduces the risk of suicidal behaviour.3,4,19,20 Therefore, the early recogni-
tion of bipolarity among patients with mood disorders is a key step, which could 
prevent suicide in this population. In this chapter, we summarize clinically relevant 
risk and protective factors of suicide in BD. In addition, we briefly discuss the most 
effective strategies for the management of elevated suicide risk in BD.

Assessment of suicide risk in patients  
with bipolar disorder
Validated suicide risk assessment tools specifically for BD are currently unavail-
able for use in primary or specialized care. Notwithstanding the routine screening 
of risk factor for suicide has uncertain predictive power in BD, a thorough clinical 
assessment remains an essential step to estimate suicide risk in a given patient with 
BD.13,21 The regular assessment of suicide risk is recommended during the long- term 
care of patients with BD, but it is especially important when a change in the overall 
clinical picture ensues. The clinical assessment of suicide risk should encompass a 
thorough examination of the mental state, especially regarding characteristics of the 
current mood episode. The investigation should also reveal the existence, duration, 
and intensity of suicidal ideation or plans, the methods intended to be used, access to 
means (eg guns) as well as the compliance to prescribed medications. In addition, it 
is essential to gain information about a history of suicidal behaviour (ie the number 
and degree of violence of previous suicide attempts). Whenever possible, the clini-
cian should obtain the utmost relevant information from family members or friends 
and eventually from other collateral sources.18,21 In this chapter, we discuss risk and 
protective factors for suicidal behaviour, which may aid in estimation of the overall 
risk of suicidal behaviour in BD.

Suicide risk factors related to the current major mood episode
Suicidal behaviour (completed suicide, suicide attempt) and suicidal ideation in bipo-
lar patients occur mostly during severe pure or mixed major depressive episodes and  
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less frequently in mania with mixed features, but very rare during euphoric mania, 
hypomania, and euthymia.2,5,13,15,22,23 Thus, suicidal behaviour in patients with BD 
seems to be a state-  and severity- dependent phenomenon. Compared with pure 
mania, depressive and mixed episodes carry 18– 62 and 27– 74 fold higher rates of 
suicide, respectively.5,24 Findings from Angst et al.4 are in line with this evidence (ie 
they found that SMR for suicide for ‘preponderantly manic patients’ was 4.7 while 
the corresponding figures were 10.6 for bipolar II and 13.6 for bipolar I patients). 
Furthermore, some authors speculate that— in addition to the fact that patients with 
BD more frequently use violent (ie, highly lethal) suicide methods— elevated sui-
cide risk for BD (when compared with MDD) could also be related to the fact that 
patients with BD spend more time in depressive and mixed episodes than patients 
with MDD.15 However, considering that the majority of patients with BD never com-
mit (and up to 50% of them never attempt) suicide,2,3 risk factors, other than BD 
itself, including but not limited to special clinical characteristics as well as personal-
ity, familial, and psychosocial risk and protective factors should also play a major 
contributory role2,3,25 in suicidal behaviour.

The majority of risk factors for suicide in BD seem to be related to acute phases 
of the illness (mostly major depressive and mixed affective episodes), but several 
historical and personality- related factors may also serve as warning signs of high 
suicide risk. The clinical condition which is the most alarming for suicidal behav-
iour in BD is a history of recent suicide attempt and the severe (mostly melancholic) 
major depressive episode, frequently accompanied by hopelessness, guilt, few rea-
sons for living, and marked suicidal ideation2,3,13,15 as well as agitation and insom-
nia.13,25,26 According to the results of Sánchez- Gistau et al.,27 atypical features of the 
last depressive episode is significantly associated with a history of suicide attempts 
among patients with BD.

Recent evidence strongly suggests that a mixed depressive episode labelled as 
major depressive episode with mixed features in DSM- 5 (major depression plus 
three or more co- occurring intra- depressive hypomanic symptoms; which condi-
tion is highly resemble the so- called ‘agitated depression’), that is present up to 60% 
of bipolar I and II depressives,22,25 substantially increases the risk of both attempted 
and committed suicide.5,24 In addition, evidence indicates that mixed affective epi-
sodes may carry a higher suicide risk than ‘pure’ depressive ones,5,13,14,15,22,23,25,26,28 
while some studies have raised the possibility that a history of more mixed and/ 
or depressive affective episodes could also be associated with higher suicidality 
in patients with BD.29,30 These results provide an explanation for the seldomly 
observed ‘antidepressant- induced’ suicidal behaviour ie antidepressant mono-
therapy (antidepressant therapy without concomitant administration of mood 
stabilizers or atypical antipsychotics), particularly in patients with bipolar spec-
trum disorders (including ‘unipolar’ depressives with mixed features) may worsen 
pre- existing depressive mixed states or generate de novo mixed conditions, aggra-
vating the clinical picture and ultimately leading to self- destructive behaviour.25,26 
Therefore, after the commencement of antidepressant treatment the early recog-
nition of symptoms such as agitation, anger, insomnia, and mixed states which 
may be the harbingers of the previously discussed ‘treatment- emergent suicidality’ 
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may be essential for suicide prevention among patients with BD.25,26,31 The role of 
mood instability in the pathogenesis of suicidal behaviour was also supported by 
a study, which found that a history of rapid mood switching and panic attacks was 
associated with an increased likelihood of self- reported suicidal thought or action 
in patients with BD.13 However, suicidal behaviour in bipolar patients is not exclu-
sively restricted to depressive and DSM- IV mixed episodes. In contrast to classical 
(euphoric) mania, where suicidal tendencies are extremely rare, suicidal thoughts 
and attempts are relatively common in patients with manic episode with mixed 
features2,11 supporting the common clinical sense that suicidal behaviour even in 
BD is linked to depressive symptomatology.4,11,13

Although BD, in general, carries a high risk of suicide,3,11 several studies have 
shown that bipolar II patients may have even a higher risk of suicide than individuals 
with BD I.3,29,32 However, other studies have found that suicide risk does not seem to 
vary significantly as a function of a bipolar I versus bipolar II diagnosis,2,4,5,11 while 
some studies have found the opposite pattern (ie, a higher suicide risk in BD I com-
pared with BD II).14 Thus, it remains unclear whether there is a difference between 
the risks of suicide in BD I and BD II.24

Bipolar spectrum disorders show a high frequency of psychiatric and medical 
co- morbidities1 and it is well documented that co- morbid anxiety/ anxiety disor-
ders,2,3,5,13,32 substance- use disorders,2,3,5,32 personality— mainly borderline person-
ality— disorders,3,5,27 attention deficit hyperactivity disorder (ADHD),33 eating 
disorders,24 and serious medical illnesses,2 particularly in the case of multiple co- 
morbidities, also increase the risk of all forms of suicidal behaviour. Therefore, a lack 
of medical and family support and an improper clinical monitoring of the first few 
days of therapy, when antidepressants usually do not work, or rarely may worsen the 
depression,23,26,28 also could contribute to suicide risk.

In adults, the appearance of psychotic states at any time during the course of BD 
is not a clear risk factor for suicide attempt or death (however, some results suggest 
such an association in bipolar children).4,24

Suicide risk factors related to the prior course of the illness
In regard to suicide risk factors related to the prior course of BD, previous sui-
cide attempt(s), particularly in the case of violent or more lethal methods, is the 
most powerful single predictor of future attempts and fatal suicide.2,3,13,15 Bipolar 
patients in general34 and bipolar II patients in particular11 use more violent and 
more lethal suicide methods than patients with MDD and bipolar I patients, 
respectively; these associations seem more prominent in males. Therefore, higher 
rates of suicidal behaviour (mainly completed suicide) in patients with BD than in 
MDD may be due to a specific effect of BD on males, leading to more dangerous 
suicidal behaviours.34

Other historical variables, including but not limited to an earlier age of illness 
onset and an early stage of the BD4,5,11,35 as well as a rapid cycling course, pre-
dominant depressive polarity, and multiple (ie great number of prior) admissions 
to in- patient care2,4 have also been related to higher risks of both attempted and 
completed suicide. In accordance to the finding that early stages of the disease are 
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associated with a further increase in suicide risk, a recent study demonstrated that 
the contribution of suicide to life years lost was highest in young age bands.8

A long time lag from initial affective symptoms until a proper diagnosis and/ or 
treatment of BD were also found as risk factors for suicidal behaviour in both pro-
spective and retrospective studies.29,36

Some results also indicated that the depressive polarity of the first affective episode 
(which is typical for bipolar II disorder) is also positively associated with suicidality 
in BD.5 Furthermore, depressive polarity of the most recent episode also carries an 
additional risk of suicidal behaviour in patients with BD.5

It is well known that suicide risk is extremely high soon after hospital discharge in 
psychiatric patients in general, and in affective (including bipolar) disorders patients 
in particular.23,37 According to results from Isometsä et al.,23 the degree of post- dis-
charge risk is highest for depressive episodes followed by mixed and then by manic 
episodes; at the same time post- discharge risk seem to decline with time more slowly 
for mixed than for depressive episodes. Other investigations have also revealed that 
among psychiatric (including bipolar) patients suicide risk is highly elevated during 
the period immediately after admission.37

Suicide risk factors related to personality features and gender

Personality features
Personality characteristics also play a significant role in the development and par-
ticularly in the manifestation of suicidal behaviour. The voluminous literature on 
this subject consistently shows that aggressive/ impulsive personality traits34,38 espe-
cially in combination with high level of current hopelessness and pessimism15,38 
markedly increases the risk of suicidal behaviour in patients with BD and other 
psychiatric disorders. It has also been reported that in bipolar I and II depressed 
patients the level of impulsivity and the rate of prior suicide attempts increased 
with increasing number of intra- depressive hypomanic symptoms supporting a 
relationship between the ‘bipolar nature’ of depression and impulsive behaviour.12,39 
Irritable mood (a core symptom of mania and hypomania) and anger attacks (inap-
propriate, sudden spells of anger associated with autonomic arousal and behavioural 
outbursts) are closely linked and anger attacks seem to be present more frequently 
in bipolar depression than in unipolar depression.39 Furthermore, the occurrence 
of anger attacks during a current unipolar major depressive episode may indicate 
an underlying bipolarity, since intra- episode ‘anger attacks’ in a depressive episode 
are associated with important validating variables indicative of bipolarity (ie early 
onset of illness, atypical or mixed features of depressive episode, a family history 
for BD).39

Recent studies suggest that affective temperaments may play a role in suicidal 
behaviour. In contrast to hyperthymic temperament, which seems to be a protec-
tive factor against suicidal behaviour,40,41,42,43 the cyclothymic, irritable, depressive, 
and anxious affective temperaments were significantly overrepresented in suicide 
attempters or in mood disorder inpatients with high suicidality.41,42,43 A  cyclo-
thymic affective temperament is particularly indicative of suicidal behaviour on the  
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top of a major mood episode. For example, in patients with a major depressive epi-
sode, a cyclothymic personality was significantly related to lifetime and current sui-
cidal behaviour (ideation and attempts) both in adult and paediatric samples.42,44,45 
Compared with bipolar II patients without a cyclothymic temperament (n=120), 
bipolar II patients with this predominant temperament (n=74) reported more fre-
quent lifetime suicide attempts and current hospitalizations due to suicide risk were 
also more common among them.44 Other studies also have shown that bipolar I, 
bipolar II, and unipolar MDD patients with a cyclothymic temperament have sig-
nificantly higher rates of prior suicide attempts and lifetime/ current suicidal idea-
tion than non- cyclotyhmic patients.46,47 In addition, a cyclothymic temperament 
significantly predicted bipolarity and suicide attempts in adult48,47 and juvenile 
depressives.45 A large- scale French study has also found that a cyclothymic tem-
perament was one of the eight risk factors (such as young age at onset, depressive or 
mixed polarity of the first episode, stressful life events, etc) to be significantly asso-
ciated with lifetime suicide attempts in patients with bipolar I disorder.49 A central 
role of cyclothymic oscillations of mood, thinking, and behaviour in the evolution 
of suicidal processes has been further supported by studies reporting that a history 
of rapid mood switching was associated with an increased likelihood of prior sui-
cidal ideation or attempts,50 and variability in suicidal ideation was a significantly 
better predictor of prior suicide attempts than duration and intensity of ideation.51 
However, it is worthy of note that the mentioned personality/ temperamental char-
acteristics, particularly in their more exuberant forms may become suicide risk fac-
tors in BD mainly in the presence of a major mood (mixed depressive or manic) 
episode. Lastly, most examined literature on a role of affective temperaments as risk 
factors for suicide in BD derive from cross- sectional studies. Thus, well- designed 
prospective studies are needed to establish solid causal inferences.

The interaction between personality features and illness characteristics in the 
emergence of suicidal behaviour is best formulated by Mann et al.38 in their ‘stress- 
diathesis model’. This model postulates that suicidal behaviour in psychiatric patients 
is determined not only by the stressor (acute major psychiatric illness), but also by 
a diathesis, which is in part embedded in one’s personality attributes (eg impulsive, 
aggressive, pessimistic personality traits, and specific affective temperaments).

Gender
The vast majority of suicide victims in the general population are males (eg a male to 
female rate ratio ranging from 3.6 to 4 has been observed in Europe and the United 
States), whereas the opposite pattern holds true for suicide attempters.13,26,52 These 
differences are smaller in magnitude for patients with BD where the male to female 
suicide rate ratio is only 1.7 to 12,4,5,7,9 suggesting that in individual cases gender is not 
a significant predictor for committed and attempted suicide in this otherwise high- 
risk population. Despite this finding, the aforementioned meta- analysis by Schaffer 
et al.5 has identified female gender as a risk factor for suicide attempts and male gen-
der as a risk factor for suicide deaths among individuals with BD. In addition, les-
bian, gay, bisexual persons, as well as transgender individuals, are at significantly 
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elevated risk of suicidal behaviour, particularly when BD and other significant risk 
factors for suicide are also present.53

Risk factors for suicide related to personal and family history
Several risk factors for suicide related to personal history include the following: (i) 
early negative life- events (eg, parental loss, isolation, emotional, physical and sexual 
abuse);2,3,13,38 (ii) permanent adverse life situations, including unemployment, social 
isolation, unmarried or divorced status, and a single- parent status;2,3,13,24 and (iii) 
acute psychosocial stressors (eg, loss events and financial disasters).3,13,54 These fac-
tors are the most important and clinically useful indicators of possible suicidality, 
mainly if other risk factors also coexist. However, acute psychosocial stressors seems 
to be influenced by the victim’s own behaviour, particularly in the case of bipolar I 
disorder.54 For example, hypomanic or manic episodes frequently lead to aggressive– 
impulsive behaviour, financial extravagance, or promiscuity. These exuberant set of 
behaviours may generate several interpersonal conflicts (eg marital breakdown) and 
new negative life events, which may be related to a higher risk of suicidality in this 
population.

A family history of suicidal behaviour and/ or major mood disorders among 
first-  and second- degree relatives is also a strong risk factor for both attempted and 
completed suicide in psychiatric patients in general, and in patients with BD in par-
ticular.2,3,5,13,27,38 However, the familial component of suicidal behaviour seems to be 
partly independent of psychiatric disorders per se. For example, relatives of suicide 
victims are more than ten times more likely than relatives of comparison subjects to 
attempt or complete suicide even after controlling for psychopathology.55 Results of 
a recent longitudinal study also confirmed that suicidal behaviour among parents 
with mood disorders conveyed elevated odds for suicidal behaviour among their 
offspring even after controlling for some other risk factors for suicidality in the 
offspring.56

Box 16.1 summarizes risk factors for suicidality, which could be clinically explored 
in the context of BD. Suicidal behaviour among patients with BD seems very rare in 
the absence of major mood episodes. Therefore, suicide risk factors related to depres-
sive episodes and/ or mixed states are the most powerful predictors, particularly if 
other risk factors (and high- lethality suicide methods) are also present. Suicide risk 
factors are additive: the higher the number of risk factors the higher is the likelihood 
of suicidal behaviour.

Protective factors for suicide in bipolar disorder
In contrast to the aforementioned risk factors for suicide, only few factors are 
known to have a protective role against suicidal behaviour. A good family and 
social support, pregnancy and postpartum period, having a great number of 
children, holding strong religious beliefs, and restricting access to lethal suicide 
methods (eg, to reduce domestic and car exhaust gas toxicity and to introduce 
stricter laws on gun control) whenever possible, seem to have some protective  
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Box 16.1 Clinically detectable suicide risk factors 
in bipolar disorders

1. Risk factors related to acute mood episodes

a/ Severe major depressive episode
 –  Current suicide attempt, plan, ideation
 –  Hopelessness, guilt, few reasons for living
 –  Agitation, depressive mixed state (DSM- 5 major depressive episode with 

mixed features), insomnia
 –  Atypical (and perhaps psychotic) features
 –  Co- morbid Axis I  (especially anxiety, eating and substance use disorders 

and ADHD), Axis II (especially borderline personality disorder) and seri-
ous Axis III disorders

 –  Lack of medical treatment and family/ social support
 –  First few days of the treatment (particularly if appropriate care and co- 

medication is lacking)
 –  First few weeks (months) after hospital discharge (especially if hospital 

admission was due to a depressive or a mixed episode)
 –  The period immediately after the hospital admission
 –  (Antidepressant treatment without the use of a concomitant agent with 

mood- stabilizer property)?
b/ Manic or hypomanic episode with mixed features (DSM- 5)

2. Risk factors related to prior course of the illness

 ◆ Previous suicide attempt/ ideation (particularly the violent/ highly lethal methods)
 ◆ Early onset/ early stage of the illness
 ◆ Rapid cycling course
 ◆ Depressive polarity of the first and/ or the most recent episode; predominantly
depressive polarity during the prior course
 ◆ High number of previous admissions to inpatient care
 ◆ Delay in proper diagnosis and/ or treatment; lack of treatment

3. Risk factors related to personality features

 ◆ Aggressive/ impulsive personality traits
 ◆ Cyclothymic, irritable, depressive temperament
 ◆ Same- sex orientation, bisexuality
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effect.3 However, the most extensively studied suicide protective factor in 
major mood disorders has been the acute and long- term pharmacological 
treatment.3,4,19,20,13,26

As suicide is a relatively rare event in the community, it is highly frequent 
among patients with BD. Most individuals with BD come into contact with dif-
ferent levels of healthcare system some weeks or months before their death.3,13,19 
Thus, healthcare workers may have a primary role in suicide prevention in 
BD. Unfortunately, less than one- third of bipolar suicide victims and suicide 
attempters were receiving appropriate pharmacotherapy at the time of the sui-
cide event.32 Approximately two- thirds of suicide victims die after their first 
attempt.13 Thus, the risk of suicide in patients with BD is considerably high even 
if the patient had never attempted suicide before. A careful examination of all 
suicide risk and protective factors (see Box 16.1) may aid in the early detection of 
suicide risk— ideally even before the first suicidal act— and intervene ahead of a 
patient’s first suicide act.

Suicide prevention in bipolar disorder
Several open clinical studies, randomized controlled trials, and meta- analytic 
reviews consistently have found that long- term treatment with lithium markedly 
reduces the risk of attempted and completed suicide in patients with major mood 
disorders, including BD I and BD II.3,4,20,26,31,57,58,59,60 It has also been demonstrated 
that the discontinuation of lithium treatment in patients with BD leads to an ele-
vated risk of suicidal behaviour in the first year after the discontinuation.61 This 
strong antisuicidal effect of lithium seems to be more than the simple result of its 
episode- prophylactic effect, as it has been reported that during long- term lithium 
prophylaxis of recurrent bipolar or unipolar affective disorder patients with at least 
one prior suicide attempt, a significant reduction in the number of suicide attempts 
was found not only in the excellent responders, but also in moderate responders, 
and even poor responders.31 The clinical message of this finding is that in the  

4. Risk factors related to personal history

 ◆ Early negative life events (separation, emotional, physical and sexual abuse)
 ◆ Permanent adverse life situations (unemployment, isolation)
 ◆ Acute psychosocial stressors (loss events, financial catastrophe)

5. Risk factors related to family history

 ◆ Family history of mood disorders (first-  and second- degree relatives)
 ◆ Family history of suicide and/ or suicide attempt (first-  and second- degree 

relatives)
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case of lithium non- response, when the patient has one or more suicide risk factors, 
instead of switching lithium to another mood stabilizer, the clinician should retain 
lithium (even on a lower dose) and combine it with other mood stabilizers. The 
marked antisuicidal effect of lithium in major mood disorders has been further sup-
ported in recent years from an epidemiological perspective. Several surveys from 
different countries have found consistent inverse associations between lithium lev-
els in drinking water and suicide rates.62 Notwithstanding the acknowledged effect 
of long- term lithium treatment on suicide prevention, it remains unexplored how 
fast this antisuicidal effect may appear. Recently, the protocol for a randomized 
placebo- controlled study was announced aiming to investigate this question dur-
ing the treatment of depressive episodes with suicidal thoughts/ behaviour among 
patients with MDD or BD.60 Interestingly, lithium treatment is also associated with 
reduced all- cause mortality in mood disorders in general and in BD in particular.59

The role of anticonvulsant- type mood stabilizers in suicide prevention is some-
what contradictory. In 2008, the Food and Drug Administration (FDA) reported 
an increased risk of suicidality in a non- homogenous group of patients (sub-
jects with 20 different diseases/ indications were included in the analysis) under 
antiepileptic treatment (11 different antiepileptic agents were included). At the 
same time, the three most commonly used anticonvulsant- type mood stabilizers 
(divalproex, carbamazepine, and lamotrigine) do not seem to increase suicide 
risk in BD. Possibly, divalproex has rather some suicide preventing effects in the 
long- term treatment of BD, but this is less supported than antisuicidal effects of 
lithium.31,63 A very recent study of 826 patients with BD with an average 3.5 years 
of follow- up from Finland provided some support for this contention. This study 
found that treatment with valproic acid was associated with a trend to decreased 
risk of completed suicide (HR=0.5; p=0.06). On the contrary, however, valproate 
treatment was associated with elevated risks of suicide attempts in a significant 
manner.59 A recently published large- scale study among predominantly male vet-
erans found that the antisuicidal effects of valproic acid were similar to those of 
lithium in the first year of the treatment.64 Results of another study also sup-
ported that valproic acid is similar to lithium regarding its suicide preventing 
effects during a 2.5- year follow- up of suicide attempters with BD.65 Whether 
anticonvulsants other than valproic acid/ divalproex decrease the risk of suicidal 
behaviour in BD remains unclear.31,66 However, results of a study by Søndergård 
et al. tend to support the possibility that all ‘classic’ mood stabilizers have antisu-
icidal effects. In this study, authors have investigated the association between 
continued treatment with mood stabilizers and suicide among all patients dis-
charged from psychiatry hospitals in Denmark as an in-  or outpatient between 
1995 and 2000 with an International Classification of Diseases (10th revision) 
(ICD- 10) diagnosis of BD (n=5,926). The results showed that patients with ≥ 5 
prescriptions of mood stabilizers (lithium, divalproex, lamotrigine, oxcarbaz-
epine) had a significantly decreased rate of suicide compared with those patients 
with a single prescription. In addition, their results provided further evidence 
that lithium may have superiority in preventing suicide over anticonvulsant 
mood stabilizers.57
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A growing body of evidence indicates that antidepressant (mono)therapy may 
worsen the clinical picture as well as the long- term course and outcome of BD. 
Antidepressant (mono)therapy in threshold and subthreshold bipolar depres-
sives— who typically have an early age of illness onset— may lead to antidepressant 
resistance. In addition, antidepressant monotherapy in these populations may have 
deleterious consequences in the course of a depressive episode, particularly in ado-
lescents and young adults, not only by inducing (hypo)manic switches, but also lead-
ing to a depressive mixed state/ agitation, often referred to as ‘activation syndrome’, 
which may be a substrate for suicidal behaviour.19,20,26,28,59 Yerevanian and Choi also 
concluded in their review that evidence suggests that antidepressant treatment is 
associated with increased rather than decreased risk of suicidal behaviour in BD.31 
On the contrary, only a few reports (eg ref 67) suggest that antidepressant therapy 
may be rather protective patients with BD from suicidality. At the same time, the 
recent task force report of the International Society for Bipolar Disorders (ISBD) also 
concluded that the evidence of an association of either decreased or increased risk 
of suicidal behaviour with antidepressant medication in bipolar patients remains 
inconclusive.68 However, clinicians may consider to administrate (preferably not 
dual- action) antidepressants to patients with BD under selected circumstances. 
Accordingly, antidepressant treatment is recommended for patients with BD: (i) 
only as an adjuvant therapy (ie concomitant with the administration of agents with 
mood stabilizing effects); (ii) only for the treatment of a pure depressive episode (ie 
a depressive episode without agitation and/ or other symptoms of mania); (iii) who 
had previous positive response to antidepressant treatment; and (iv) only for a short 
period of time. On the other hand, even this adjuvant antidepressant therapy should 
be avoided: (i) in bipolar patients with a history of rapid cycling; (ii) when previ-
ous episodes were predominantly mixed; and (iii) in patients with a previous history 
of treatment- emerging affective switches. In addition, patients with BD should be 
closely monitored for emerging signs of (hypo)mania and agitation, in which cases, 
antidepressant treatment should be suspended.31,68 At least two studies have demon-
strated that the combination of an antidepressant with a mood stabilizer carries a 
lower risk of suicidal behaviour than antidepressant monotherapy.31

In recent years, second- generation (atypical) antipsychotics (SGAs) have become 
ever- increasingly used for the treatment of different mood episodes, and also as 
maintenance treatments in BD. At the same time, the effects of SGAs on suicidality 
associated with BD remains more or less unexplored (ie no randomized controlled 
studies have investigated this issue). It seems that monotherapy with first- generation 
antipsychotics (FGAs) is associated with a higher risk of suicidality than treatment 
with second- generation agents (however, this difference dissipated when antipsy-
chotics were used with an adjuvant mood stabilizer). The same study did not find 
any differences between risperidone, olanzapine, and quetiapine in rates of suicide 
attempts.9,20,31,59 SGA or FGA monotherapy seems to be associated with higher risk 
of suicidality than mood- stabilizer monotherapy or— according to one study— than 
no therapy.9,31,69 The combination of antipsychotics with mood stabilizers mark-
edly reduces (but does not eliminate) the elevated risk of suicide seen in patients 
on antipsychotic monotherapy.20,69 In spite of limited data, clozapine (with FDA 
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recommendation to reduce repeated suicidality in schizophrenia and schizoaffective 
disorder) may have protective effects against suicide in BD as well.9, 31,70

In conclusion, the ideal long- term pharmacological treatment of BD regarding 
suicide prevention is mood- stabilizer (preferably lithium) monotherapy. The add- on 
use of antidepressants or antipsychotics to treat breakthrough depression or mania 
during the long- term treatment with mood stabilizers should carefully weight for 
potential risks.20

However, it is worthy to note that the antisuicidal effects of long- term treat-
ment with mood stabilizers among patients with BD, although clinically signifi-
cant,3,4,20,26,68 is still incomplete. Therefore, the development of novel treatment 
strategies is a necessary step. As discussed previously, suicidal behaviour is mainly 
associated with those mood episodes in BD that containing a depressive compo-
nent. Accordingly, rapid- acting antidepressant agents may promptly mitigate suici-
dality (eg in emergency settings). In the last decade, several studies were conducted 
with ketamine, an NMDA receptor antagonist. Promising evidence suggests that a 
single infusion of ketamine in a subanaesthetic dose may induce a very rapid onset 
(within approximately 40 minutes) of antidepressive and antisuicidal effects, which 
typically lasts approximately 3– 7 days. Antidepressive and antisuicidal effects 
were observable in both patients with unipolar or bipolar depression (the danger 
of manic switch in patients with bipolar depression due to the use of single keta-
mine infusion with adjuvant mood stabilizer seems to be low). Preliminary evi-
dence suggests that the effect of ketamine on suicidal ideation may be independent 
of its effect on anxiety and depression.71,72 It should be emphasized that the effects 
of ketamine were only investigated regarding suicidal ideation so far, but not 
regarding suicide attempts and completed suicide.72 Another mainly unaddressed 
issue is the prolongation of ketamine’s effect over a clinically meaningful period 
with repeated administration or with the concomitant use of other agents (eg d- 
cycloserine). The long- term efficacy and safety (regarding, for instance, side effects 
and addictive potential) of single or repeated ketamine infusions remain largely 
unknown. Thus, the wide application of ketamine in everyday clinical practice 
requires additional evidence.73 In addition, some findings suggest that the use of 
ketamine for the treatment of psychiatric disorders other than mood disorders (eg 
in obsessive– compulsive disorder) may be associated with an increase of suicidal 
ideation, anxiety, and dysphoria. Thus, depressed patients should be investigated 
for co- morbid psychiatric disorders before the initiation of ketamine treatment.71 
Bearing in mind the potential psychotomimetic side effects of ketamine, other 
NMDA antagonists have been tested as rapid antisuicidal/ antidepressive agents (in 
an attempt to circumvent ketamine’s psychotomimetic effects). Some of these mol-
ecules have shown promising rapid antidepressant effects (AZD6765), while others 
seem devoid of meaningful antidepressant activity (eg memantine).71,72,74 Similarly 
to ketamine, nitrous oxide (N2O; a widely used anaesthetic gas with NMDA receptor 
antagonist properties but also acting on GABAergic and opioid systems) has shown 
preliminary but promising rapid- acting antidepressant (which also decreases sui-
cidality) as well.75 Some agents with primary effects other than NMDA receptor 
modulation are also under active investigation for rapid antidepressant effects. For  
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instance, scopolamine, a non- selective muscarinic acetylcholine receptor antago-
nist, with indirect effects on several other neurotransmitter systems (including the 
NMDA system), seems to be an effective and rapid- acting antidepressant in both 
recurring MDD and BD. Preliminary results also indicate that scopolamine treat-
ment has antisuicide effects.71

Although the efficacy of electroconvulsive therapy (ECT) is well known for the 
treatment of major mood episodes in BD (ie, depression, mixed episodes, mania), 
bipolar depression is by far the most common and important indication of ECT in 
BD. The efficacy of ECT seems similar for unipolar and bipolar depression. From the 
viewpoint of suicide prevention, since its rapid speed of response ECT is a valuable 
treatment modality in bipolar patients who are in a severe depressed or in a mixed 
state.76,77

Recently, several effective unspecific (‘psychological support’, psychoeducation) 
and specific (cognitive- behavioural therapy, interpersonal and social rhythm ther-
apy, etc) psychosocial interventions were developed (or adapted) for the treatment 
of BD.3,21,78 These interventions were largely designed for the prevention of relapse/ 
recurrences in BD. However, these psychosocial interventions may be effective for 
suicide prevention as well. However, up to now there is a dearth of studies which 
investigated the effect of psychosocial interventions on suicidality in patients with 
BD.9,21,79 We identified only two studies with this specific aim; both studies have pro-
vided encouraging results.78,80

Conclusion
BD is intrinsically associated with an increased risk for suicidality. Therefore, during 
the long- term treatment of this disorder, clinicians should regularly monitor their 
bipolar patients for the emergence of suicidal ideation and/ or behaviour. This is a 
crucial step for a rapid and prompt intervention.

The management of suicidality in the context of BD remains a clinical challenge. 
The long- term treatment with mood stabilizers (preferably lithium) should be pri-
oritized. In addition, the use of antidepressant monotherapy should be avoided by 
all means (while the use of antidepressants combined with mood stabilizers under 
certain circumstances may be the subject of careful consideration). Along with phar-
maco-  and psychotherapeutical approaches for patients with highly elevated suicide 
risk, the implementation of some practical actions (eg eliminate access to obvious 
means for suicide; admission to hospital if community- based ongoing monitoring is 
not available; addressing current use of alcohol and drugs; etc) should also be consid-
ered as part of a more comprehensive treatment plan.21
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Chapter 17

Treatment implications 
for bipolar disorder co- occurring 
with anxiety syndromes and 
substance abuse

Gustavo h. Vázquez, alberto forte, sebastián 
Camino, leonardo Tondo, and Ross J. 
baldessarini

Introduction
Bipolar disorder (BD; types I and II), cyclothymic disorder, and proposed ‘bipolar 
spectrum’ disorders with recurrent depression and mild hypomanic symptoms are 
prevalent, lifelong, episodic illnesses that can have high levels of morbidity, disabil-
ity, and increased mortality, despite use of available treatments.1,2,3 BD- I and BD- II 
carry similar, high risks for suicide.4 The broad range of BD or bipolar- like syn-
dromes occur at an international lifetime prevalence of 3– 10% of the general popula-
tion.3,5,6 BD is a leading cause of disability7 and commonly co- occurs with features 
of other psychiatric, substance abuse, eating, or personality disorders.3,8,9 Although 
not addressed here, diabetes, cardiovascular, and other general medical disorders 
also occur at higher rates in BD than in the general population, resulting in excess 
mortality that is similar to suicide and other violent deaths in total deaths/ year.10– 12

Lifetime risk of meeting diagnostic criteria for at least one additional psychiat-
ric syndrome or substanceuse disorder (SUD) with BD averages approximately 65% 
(but has been up to 80%), with a risk of perhaps 42% for ≥2 other conditions, and of 
24% for ≥3 psychiatric or substance- related diagnoses, with some international vari-
ations in prevalence (Bauer et al. 2005).8 The most prevalent psychiatric conditions 
co- occurring with BD are anxiety syndromes, and SUD, which may be increasing in 
prevalence.13,14 Such putative ‘co- morbidity’ has major clinical and public health sig-
nificance, with greater overall long- term morbidity and disability, inferior treatmen-
tadherence, increased mortality, and higher costs of care and economic losses due to 
disability, adding substantially to the high proportion of worldwide illnessburden 
associated with mood disorders.7,8

Co- occurrence of multiple morbid states can be conceptualized as multiple dis-
orders appearing in the same person, as is implied by use of the term ‘co- morbidity’ 
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(Feinstein 1970).15 However, the term can be confusing, particularly when applied to 
psychiatric illnesses, due to overlap of relatively non- specific symptoms among many 
syndromes, especially when anxiety or substance abuse and mood disorders are 
involved.16– 19 A multiple- illness model is strongly encouraged by standard interna-
tional diagnostic schemes (notably the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) and the International Classification of Diseases (ICD)) which define 
large numbers of putative psychiatric disorders, based largely on descriptive symp-
tomatic criteria of limited specificity that remain biologically unverifiable. Here, by 
arbitrary convention, we consider BD to be the primary disorder of interest, and anx-
iety syndromes or SUD as secondary. Clinically, it can be a critical challenge to rec-
ognize mood disorders when the presenting problem is anxiety or SUD. Moreover, 
in otherwise stable, treated BD patients, the secondary problems can be dominant 
clinically.

An alternative view is that with BD, as a complex disorder, some commonly 
associated illnesses may fall within the range of manifestations of BD itself, par-
ticularly anxiety syndromes.There are potential advantages and disadvantages of 
either perspective. Multiple- disorder models can tend towards fragmentation of 
clinical assessment and care, with multiple clinicians focusing narrowly on only 
some of overall, complex clinical presentations. Alternative, single- illness models 
including complex presentations may encourage excessive clinical focus on what 
is presumed to be the primary problem. In psychiatric settings, emphasis is likely 
to be on the mood disorder, but less on anxiety, personality disorders, substance 
abuse, or general medical problems. Also not uncommon is overlooking BD itself, 
especially when it is not fully or typically expressed, and among persons present-
ing with prominent depression, anxiety, substance abuse, or medical illnesses com-
manding immediate clinical attention.1,20 On the contrary, in clinical settings that 
focus on alcohol-  or drug- abuse, substance abuse is likely to be the primary focus. 
In both settings, there is a risk that some components of the overall clinical pres-
entation will receive less attention or be left to others to address, with a high risk of 
insufficiently coordinated and balanced therapeutic efforts. There is even a possibil-
ity that adequate treatment of BD may be considered sufficient to manage associ-
ated morbidities and, conversely, that adequate treatment of substanceabuse itself 
may resolve many cases of mood disorder. Both of these assumptions can easily be 
exaggerated, although successful treatment of one problem may improve others.18 
The complexity of BD calls for unusually broad and sophisticated assessments and 
multimodal treatment programmes, ideally involving more than one clinician with 
specialized knowledge and experience, particularly when SUD is present. For the 
present, such integrated, multidisciplinary programmes for evaluation and both 
short-  and long- term care of BD patients are challenging but useful for developing 
optimal intervention programmes.

Even when recognized, it is typically unclear how to treat complex clinical pres-
entations including anxiety syndromes or substance abuse associated with specific 
phases of BD. It is especially uncertain when to rely primarily on mood- stabilizing 
treatments in hopes of ameliorating a range of psychopathological phenomena in 
BD patients, and when to consider treatments directed at symptoms considered to 
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represent discrete and even separate illnesses.14 In addition, treatments themselves 
sometimes produce symptoms that further complicate the conditions being treated. 
Examples include the mania- inducing or mood- destabilizing actions of antidepres-
sants, and depression- like reactions or restless agitation (akathisia) in response to 
some antipsychotics (Baldessarini 2013, Baldessarini et al. 2013; Tondo et al. 2010; 
Vázquez et al. 2013).21– 24 Also, states of acute or chronic intoxication or withdrawal 
associated with substance abuse can greatly complicate clinical assessment of 
patients with mood disorders.18

Aside from unresolved conceptual questions regarding psychiatric co- morbidity, 
its diagnostic assessment, and the optimal clinical assessment and treatment of BD 
with co- morbidity, studies of the prevalence, prognosis, outcome, and effects of 
treatments in patients meeting standard diagnostic criteria for BD as well as anxi-
ety syndromes or substance abuse remain infrequent.17,18,25,26 These circumstances 
encouraged this overview of what is known about the nature, epidemiology, and 
treatment of patients diagnosed with BD who also manifest anxiety symptoms or 
syndromes, or substance abuse. We began with extensive computerized searching 
through August 2015, using the Pubmed/ MEDLINE and EMBASE research liter-
ature databases, using specific anxiety diagnostic terms and names of commonly 
abused substances. We screened more than 2,000 report citations, and closely 
reviewed a total of more than 300 full reports as well as citations found in recent 
reviews on anxiety or substance use in association with BD.

Anxiety syndromes

Prevalence of anxiety syndromes in BD patients
Anxiety disorders are far more prevalent among BD patients than in the general 
population, and occur at rates similar to patients diagnosed with unipolar, recur-
rent major depressive disorders.27– 35 Findings pertaining to prevalence of anxiety 
syndromes in BD patients derive from both epidemiological6,27,28,36– 42 and clinical 
studies.5,8,9,30,31,33,43– 58 Approximately half of BD patients studied have met stand-
ard diagnostic criteria for at least one anxiety syndrome during their lifetime 
course.8,29,41,47,55– 59

We found an average lifetime risk of 47.1% (95% CI: 46.4– 53.9) across 32 studies for 
the presence of at least one anxiety syndrome in BD patients (Table 17.1). Reported 
prevalence of particular anxiety syndromes in BD patients ranged from 13.2% to 
24.0%, and ranked: generalized anxiety ≥ social and specific phobias ≥ panic ≥ post- 
traumatic stress ≥ obsessive– compulsive syndrome (Table 17.2 and Figure 17.1). 
These risks are 1.90– 8.25 times greater than reported lifetime prevalence for anxiety 
disorders in the general population (Table 17.2 and Figure 17.1).5,3,60,61

Rates of anxiety syndromes were somewhat higher among women than men diag-
nosed with BD in several studies41,55,62,63 but not in other findings.22 Data pooled from 
these reports indicate that prevalence in women (553/ 1227; 45.0% [CI: 42.3– 47.9]) 
has averaged 1.43 times higher than in men (262/ 830; 31.5% [CI: 28.4– 34.8]; Table 
17.1), paralleling the sexdifference in the general population. In 14 reports on rates 
of anxiety syndromes in patients with BD subtypes, reported prevalence in BD- I 
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(47.3%) and BD- II cases (45.5%) did not differ significantly overall (risk ratio = 1.03; 
Table 17.2). However, when particular syndromes were considered, phobias were 1.70 
times (22.3%/ 13.1%) more prevalent among BD- I than BD- II patients, whereas panic 
was found 1.51 times (23.1%/ 16.6%) more often with BD- II (Table 17.2).

Anxiety symptoms or syndromes, though strongly associated with BD, have been 
found inconsistently to be antecedents of BD, sometimes years before syndromal 
presentations of BD.64,55,65 Such an association is supported by findings that rates of 
treatment- associated mania or hypomania in placebo- controlled trials of antide-
pressant treatment for juvenile anxiety disorders were at least as high as in trials for 
depression.66 This finding suggests that anxiety as well as depression22 can sometimes 
precede as well as follow clinical expression of BD.9,11,65,67 When followed longitudi-
nally, some BD patients experience anxiety syndromes at a remarkably high propor-
tion of total morbidity.68– 70

In BD- I patients, anxiety symptoms or syndromes have been associated with an 
excess of depressive or mixed manic- depressive episodes, long- term, more than with 
manic or hypomanic illness, and the occurrence of such states was associated with 
not only a worse long- term prognosis,2,71 but also with more severe mania (Gonzáles- 
Pinto et al. 2012).72 Among BD subjects, anxiety syndromes were associated with cur-
rent depression, and anxiety symptoms (not syndromes) were associated with greater 
long- term depressive morbidity.73 Later excesses of anxiety and depression followed 

Table 17.1 Prevalence of all anxiety disorder diagnoses among bipolar disorder subjects

Groups Studies
(n)

Subjects
(N)

Mean 
Prevalence
[95% CI]

all bipolara 32 14,316 47.1 [40.3– 53.9]

Diagnostic typeb

bipolar i
bipolar ii
Ratio

13
12
– – – 

3,019
1,438

2.09

47.3 [45.5– 49.1]
45.5 [42.9– 48.2]

1.03

Sexc

Women
men
Ratio

5
5
– – – 

1,227
830

1.47

45.0 [42.3– 47.9]
31.5 [28.4– 34.8]

1.43

Current polarityd

Depression
[hypo]mania
Ratio

1
1
– – – 

106
44

2.40

44.3 [34.7– 54.3]
22.7 [11.5– 37.8]

1.95

Prevalence is averaged across rates in individual studies.

[a] Cited in text under prevalence of anxiety síndromes, [b] kessler et al. 1997; angst et al. 1998; mcelroy 
et al. 2001; Doughty et al. 2004; simon et al. 2004; mantere et al. 2006; merikangas et al. 2007; albert 
et al. 2008; Zimmermann et al. 2009; sala et al. 2012; Das et al. 2013; baldessarini et al. 2013; baek et al. 
2014; sala et al. 2014; χ2 = 1.30, p = 0.25, [c]altshuler et al. 2010; baldassano et al. 2005; sala et al. 
2012; baek et al. 2014; Tondo et al. 2013 (unpublished data); χ2 = 37.7, p<0.0001, [d] mantere et al 2006; 
χ2 = 6.16, p = 0.01.
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first- lifetime illness episodes of anxiety among patients eventually diagnosed with 
BD.67 These findings underscore a deficiency in understanding the natural course of 
anxiety features in BD patients despite their clinical prominence.

Overall, the preceding findings, including the great excess prevalence of anxiety 
syndromes in BD patients over the general population (Table 17.2), support a strong 
association of anxiety with depressive, affectively mixed, and perhaps hypomanic 
phases of BD. These associations are consistent with considering anxiety symptoms 
to be within the range of symptomatic expression of BD, but do not clarify whether 
two distinct disorders are present or not.Findings that might support the presence of 
separate, ‘co- morbid’ anxiety syndromes and BD include observations that nearly 
half of patients diagnosed with BD never meet diagnostic criteria for an anxiety dis-
order, and that very few patients with a primary anxiety disorder, even if treated 
long- term with antidepressants, ever show clinical features of BD.51,57,74,75

Association of anxiety with morbidity in BD
Anxiety symptoms and syndromes in BD patients have consistently been associ-
ated with younger onset, more mixed- state episodes, and greater overall morbidity, 
with more hospitalizations and worse overall prognosis, slower or inferior treat-
ment responses, more substance abuse, more rapid cycling, and greater economic 
costs (for clinical care and disability) than among BD patients without anxiety 
syndromes.29,31,38,39,46,47,53– 55,57,58,71,74,76– 81 Moreover, several studies have found that 
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Figure 17.1 lifetime prevalence (%) of anxiety disorders among bipolar disorder (bD) 
patients (data from Tables 17.1 and 17.2) versus the general population [Tsuang & 
Tohen 2002], based on 15– 32 epidemiological studies in bD, with 95% confidence 
intervals (Ci). The ratios of risk in bipolar disorder to the general population ranked: any 
anxiety disorder (16.2) ≥ panic disorder (10.9) ≥ phobias (6.93) ≥ obsessive– compulsive 
disorder (oCD; 6.35) > generalized anxiety disorder (GaD; 3.79).

 



      

Table 17.2 anxiety syndromes co- occurring with bipolar disorders: prevalence

Syndrome Mean Prevalence [95% CI] I/ II
Risk RatioGeneral

Population
All Bipolar
(N = 14,448)

Bipolar I
(N = 2986)

Bipolar II
(N = 926)

Generalized anxiety 5.70 [5.11– 6.29] 24.0 [14.6– 33.3] 16.2 [14.9– 19.6] 15.5 [10.3– 14.6] 1.05

Phobia 12.3 [11.5– 13.1] 23.5 [20.8– 23.8] 22.3 [20.8– 23.8] 13.1 [10.9– 15.4] 1.70a

Panic 5.70 [5.11– 6.29] 20.9 [16.1– 25.7] 16.6 [15.3– 17.9] 23.1 [20.4– 25.9] 0.72b

Post- traumatic stress 6.80 [6.02– 7.58] 17.1 [8.15– 25.9] 14.2 [12.9– 15.5] 12.8 [10.8– 15.2] 1.11

obsessive– compulsive 1.60 [1.01– 2.19] 13.2 [7.91– 18.6] 10.6 [9.60– 11.8] 10.6 [8.70– 12.7] 1.00

any anxiety syndrome 28.8 [28.3– 29.3] 49.7 [38.3– 61.1] 45.5 [9.73– 81.3] 46.5 [0– 104] 10.9

Data ranked by overall prevalence in bD.[a] Risk of phobia is greater in bD- i; [b] risk of panic is greater in bD- ii (both p<0.05). Data are from: angst et al. 1998; kessler et al. 
2005b; Rihmer et al. 2001; mcelroy et al. 2001; simon et al. 2004; Grant et al. 2005; latalova et al. 2013; mantere et al. 2006; mcintyre et al. 2006; merikangas et al. 2007; 
albert et al. 2008; subramainam et al. 2012; baldessarini et al. 2013; Das et al. 2013; hernandez et al. 2013; baek et al. 2014; shashidhara et al. 2015.Prevalences are ‘lifetime’ 
risk except mantere et al. 2006 involves point- prevalence.The overall excess among bD subjects vs. the general population was 1.73- fold (49.7%/ 28.8%); this excess ranged 
from 1.91- fold (phobias), to 8.25- fold (obsessive– compulsive syndrome), and averaged 4.11 [1.02– 7.20] for all five anxiety syndrome types.
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anxiety symptoms in BD patients were associated with substantially increased risks 
of suicidal ideation, attempts, and suicides,29,31,58,82 often in association with a more 
severely symptomatic illness course and more depression or mixed states, which are 
risk factors for suicide in BD).31,38,39,41,46,55,58,83

Treatments for anxiety syndromes in BD patients
Therapeutics research for anxiety syndromes occurring in BD patients remains 
extraordinarily underdeveloped (Table 17.3). Recent reviews have identified very 
few randomized controlled trials of either pharmacotherapies or psychotherapies 
directed at any type of anxiety morbidity in BD, and even fewer directed at spe-
cific anxiety syndromes, or at anxiety in particular phases (depression, mixed states, 
mania/ hypomania, euthymia) or types (I vs II) of BD.20,74,84

Despite widespread clinical use of benzodiazepines to treat anxiety symptoms in 
various circumstances, recent expert taskforce recommendations have positioned 
them at the lowest level of evidence (anecdotal) for treatment of anxiety syndromes 
in adults with BD.84,85 However, several other reviews support their use (particularly 
clonazepam) for improving a range of acute affective symptoms arising long- term 
among patients with major affective disorders, without specific evidence of their 
value for particular anxiety syndromes in BD.85– 87 Benzodiazepines appear not to 
be inferior to antidepressants for the short- term treatment of patients with primary 
anxiety disorders.88 However, we found no studies that specifically evaluated the effi-
cacy and safety of benzodiazepines themselves, or in comparison to alternatives, to 
treat anxiety symptoms or syndromes in BD patients.

We found no trials testing lithium for effects in anxiety syndromes associated with 
BD, nor are anticonvulsants with antimanic or mood- stabilizing effects adequately 
tested for specific effects against anxiety in BD. However, one trial found valproate to 
be effective for panic syndrome in BD patients, even after poor responses to antide-
pressants.89 Also, topiramate (which lacks antimanic or mood- stabilizing effects21) as 
an adjuvant was more effective than placebo in ameliorating obsessive– compulsive 
symptoms in manic BD patients.90 Possibly of interest, anxiety syndromes were 
more prominent among BD patients who had received less mood- stabilizer treat-
ment, although cause– effect relationships in this association are unclear.77 Studies of 
potential short-  or long- term value of lamotrigine in treating anxiety symptoms in 
BD patients are notably lacking, although one trial suggested benefits in panic with 
BD.91 Although their efficacy in BD in general is not proved (Baldessarini 2013),21 
gabapentin and pregabalin may improve anxiety symptoms in some BD patients.92

Some modern antipsychotics may improve anxiety symptoms in BD patients, par-
ticularly in low doses, and are generally well tolerated. Added to lithium or as a mon-
otherapy, olanzapine was more effective than lamotrigine against anxiety symptoms 
in BD patients.93 Quetiapine has reported beneficial effects in mania and in depressed 
BD- I or - II patients.94,95 In a controlled trial, quetiapine also was more effective than 
valproate or placebo against generalized anxiety or panic in BD patients.96 However, 
a comparison of quetiapine- extendedrelease (ER) as a monotherapy or added to a 
standard mood- stabilizer for acute bipolar depression with co- occurring anxiety 
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Table 17.3 Treatments for anxiety symptoms or syndromes occurring with bipolar 
disorder

Treatment Evidence Findings Studies

Antidepressants

antidepressants Case series; trial with 
oCD (n = 28)

efficacy uncertain Perugi et al 2002b; 
simon et al. 2004; 
schaffer et al. 2007, 
2012

Anxiolytics

benzodiazepines Case reports; 
empirical- clinical use

appeared to be 
helpful

sachs et al. 2003; 
Winkler et al. 2003; 
schaffer et al. 2012

antipsychotics

aripiprazole Case reports for 
oCD in bD (n = 3)

appeared to be 
effective

uguz et al. 2010

lurasidone alone 1 RCT 6 wks) anxiety 
symptoms in bD- 
depression (n = 170)

superior to placebo loebel et al. 2014

lurasidone + li or 
VPa

1 RCT (6 wks) 
anxiety symptoms in 
bD- depression  
(n= 348)

adding drug superior 
to placebo

loebel et al. 2014

olanzapine 1 RCT (8 wks) 
anxiety symptoms 
in bD- depression 
(n = 168)

Drug superior to 
placebo

Tohen et al. 2007

olanzapine + 
fluoxetine

1 RCT (8 wks) 
anxiety symptoms 
in bD- depression 
(n = 31)

Drug superior to 
placebo or olanzapine 
alone

Tohen et al. 2007

Quetiapine 4 RCTs (8 wks, 300 
or 600 mg/ day) 
anxiety symptoms 
or GaD in bD- i/ 
ii depression (total 
n = 3317)

Drug superior to 
placebo or valproate 
vs generalized anxiety 
symptoms, not vs 
GaD

hirschfeld et al. 2006; 
sheehan et al. 2009; 
Gao et al. 2014

Risperidone monotherapy  
(2.5 mg/ day) RCT

ineffective vs placebo 
(panic or oCD)

sheehan et al. 2009

Ziprasidone monotherapy 
(120–160 mg/ day) 
RCT (n = 49)

ineffective vs. placebo 
( panic or GaD)

suppes et al. 2014
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was not more effective than a placebo.97 In addition, risperidone has been ineffec-
tive against panic or obsessive– compulsive syndromes associated with BD,98 as was 
ziprasidone for BD with panic or generalized anxiety.99 Additional promising find-
ings regarding anxiety symptoms arose from trials of lurasidone as a monotherapy 
or added to lithium or valproate, primarily designed to test for efficacy in depressed 
BD- I patients.100 Finally, a small case series suggested beneficial effects of aripiprazole 
against obsessive– compulsive features in BD patients.101 All of these findings with 

Treatment Evidence Findings Studies

Anticonvulsants & Lithium

Gabapentin Case series (1.3 g/ 
day) add- on (n = 43)

may have reduced 
anxiety symptoms

Perugi et al. 2002a

lamotrigine Case series vs. 
lithium with panic 
(n = 164)

may be more effective 
than lithium

Passmore et al. 2003

lithium 1 RCT (12 wks), 
added to olanzapine 
or valproate vs. 
anxiety symptoms in 
euthymic bD (n = 47)

li + olanzapine 
superior to li + 
valproate

maina et al. 2008

Pregabalin expert opinions Recommended as 
possibly useful

schaffer et al. 2007

Topiramate 1 RCT, 200 mg/ day 
added to lithium 
or antipsychotic 
for oCD + mania 
(n = 39)

adjunctive drug 
superior to placebo

sahraian et a l. 2014

Valproate Case series bD- ii + 
panic, bD- ii added to 
antidepressants x 3 
yrs (total n = 40)

may be effective vs. 
panic

baetz et al. 1990; 
Perugi et al. 2010

Psychosocial Methods

Psychosocial 
treatments

4 trials in bD- i + 
ii: CbT vs iPT, CbT 
vs family
therapy, CbT vs 
psychoeducation, 
CbT, iPR, or family 
therapy (total 
n = 471)

CbT appeared to be 
particularly effective

miklowitz et al. 2007; 
Provencher et al. 
2011; hawke et al. 
2013

Abbreviations: BD, bipolar disorder; CBT, cognitive- behavioural therapy; IPT, interpersonal 
psychotherapy; Li, lithium carbonate; N = number of subjects; OCD, obsessive– compulsive disorder; RTC, 
randomizedcontrolled trial.

Table 17.3 Continued
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pharmacological treatments are preliminary and require extensive additional testing 
before sound clinical recommendations can be developed.

Studies of psychosocial treatments for coexisting anxiety syndromes and BD also are 
rare. Psychotherapies appear to reduce anxiety symptoms in BD patients long term.102,103 
Cognitive- behavioural psychotherapy (CBT) is particularly well studied and is effective 
for primary depressive and anxiety disorders unrelated to BD104 as well as in BD.105 CBT 
also may be as effective, and possibly superior, to interpersonal psychotherapy, family 
therapy, or psychoeducational programmes for BD patients with anxiety syndromes.106 
Co- occurring anxiety can interfere with overall treatment responses in BD.20,107 One 
study found that acutely depressed BD patients with a history of an anxiety syndrome 
were 26% less likely to recover within 12 months with various psychotherapies, but that 
effects of such treatments exceeded those of routine care of BD overall.108

Comparisons of treatment in primary  
and BD- associated anxiety
Therapeutic studies of anxiety in BDs are based mainly on secondary analyses of 
trials designed with other aims.74,84 They can be supplemented with investigations 
that evaluate medicines commonly used in the treatment of primary anxiety disor-
ders for effects on anxiety associated with BD, or conversely, using agents commonly 
used to treat BD for effects in primary anxiety disorders,20,109 assuming that treat-
ment effects on anxiety in both circumstances are comparable. Treatments tested 
include antidepressants, lithium, anticonvulsants, antipsychotics, and rarely benzo-
diazepines or other sedatives. Such studies are few, often poorly designed, and yield 
limited information.

Antidepressants, including tricyclics, monoamine oxidase inhibitors, serotonin or 
serotonin- norepinephrinereuptake inhibitors, and mirtazapine are standard treat-
ments for anxiety disorders, as are benzodiazepines, though they vary in efficacy with 
particular disorders. However, their application for anxiety syndromes in BD remains 
unstudied. Antidepressants may be avoided due to somewhat exaggerated concern for 
potential mood- switching and behaviour- destabilizing actions in BD.22– 24,110

Lithium appears to lack important therapeutic effects in primary anxiety disor-
ders, but has been studied only rarely in few types of anxiety. Nevertheless, there 
are some indications of possible benefits of lithium treatment in reducing depressive 
and episodic obsessive– compulsive symptoms when used adjunctively for obsessive– 
compulsive disorder.109,111,112 In addition, subtle anxiolytic effects of lithium have been 
noted in BD patients.91

Among anticonvulsants with antimanic or mood- stabilizing effects, carbamaz-
epine has had inconsistent effects in primary panic disorder.113,114 Lamotrigine may 
have some benefit for post- traumatic stress disorder and perhaps in obsessive– 
compulsive disorder.115 Gabapentin, though of limited benefit in BD, may benefit pri-
mary social phobia but perhaps not panic disorder.116– 118 Pregabalin may be effective 
in social phobia and probably also in generalized anxiety disorder.116,119 Valproate is 
not extensively studied in primary anxiety disorders,20,109,120 but may have benefits in 
both generalized anxiety and panic disorder.84,121
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Relatively non- specific anxiety symptoms associated with major affective episodes 
in BD patients may improve along with other responses to mood stabilizers.20,74,84 
Nevertheless, it is important to reiterate that systematic assessments of mood- 
stabilizing medicines specifically for effects on anxiety in BD patients remain to be 
carried out.

There are a few studies of antipsychotics for primary anxiety disorders, with 
inconsistent effects.20,109,122 Risperidone was beneficial in controlled trials for 
primary obsessive– compulsive disorder and post- traumatic stress disorder.123,124 
Olanzapine has shown inconsistent effects in obsessive- compulsive disorder,125,126 
but some efficacy in post- traumatic stress disorder.127,128 Aripiprazole appeared to 
be effective for some forms of anxiety in open trials, including for anxiety syn-
dromes associated with major depression,129 a finding consistent with the strong 
association of symptoms of anxiety and depressive disorders.130 Quetiapine has 
shown inconsistent effects in obsessive– compulsive disorder,131– 133 but has been 
promising for generalized anxiety disorder.134 Of note, most of these applications 
of antipsychotics have been for otherwise poorly treatment- responsive cases, 
often as adjuncts to other, more standard, antianxiety treatments.

Finally, there are emerging experimental treatments for anxiety or mood disor-
ders.They include antiglutamate agents: riluzole,135,136 the NMDA- glutamate receptor 
antagonists memantine137 and ketamine),138,139 and repeated transcranial magnetic 
stimulation (rTMS).140– 142 However, none of these treatments has been tested for anxi-
ety associated with BD.

Conclusions: anxiety
Anxiety symptoms and syndromes are highly prevalent among patients diagnosed 
with BDs, affecting approximately half of BD- I and BD- II patients at some time. 
These rates are far higher than the prevalence of anxiety disorders in the general 
population, consistent with the view that anxiety syndromes and symptoms are 
part of the spectrum of psychopathology in BD. Anxiety symptoms and syndromes 
require thoughtful consideration in the comprehensive, flexible, and repeated assess-
ment and treatment of BD patients over time. In addition, mooddisorders including 
BD should be considered in diagnostic assessments of patients considered to have an 
anxiety disorder.

Reported prevalence ranked:  generalized anxiety ≥ social or specific phobias ≥ 
panic ≥ post- traumatic stress ≥ obsessive– compulsive syndromes. Co- occurring 
anxiety syndromes in BD have averaged 43% more prevalent among women than 
men, but similarly likely in BD- I and BD- II.

Anxiety features have been associated with generally poorer prognosis in BD, 
including less responsiveness to standard mood- stabilizing agents, greater disabil-
ity, more substance abuse, and possibly greater risk of suicidal behaviours. However, 
details of the course and temporal distribution of anxiety phenomena in BD patients, 
and of their association with particular components of BD require clarification, 
although selective association of anxiety with depression and perhaps mixed states 
in BD is suspected.
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Associations of anxiety features with adverse clinical outcomes in BD call for ther-
apeutic studies specifically directed at anxiety of particular types associated with BD 
subtypes (I vs II) and phases (depressive or dysthymic, euthymic, manic or hypo-
manic, mixed). Emerging, suggestive therapeutic findings pertaining to anxiety in 
BD include probable benefits of divalproex, lurasidone, olanzapine, quetiaptine, as 
well as psychotherapies. Prescription of benzodiazepines or antidepressants to treat 
anxiety symptoms in BD patients appears not to be uncommon clinically, but their 
use requires critical assessment in individuals over time, with due concern about the 
potential for intoxication, abuse, and dependence with sedatives, and emotionally or 
behaviourally destabilizing risks of antidepressants.

Finally, the fundamental conceptual riddle remains as to whether anxiety syn-
dromes co- occurring in BD reflect the range of symptomatic- phenotypic expression 
of BD, represent separate illnesses (disorders), or are largely an artifact of contempo-
rary categorical diagnostic concepts and methods which encourage continued use of 
the potentially misleading term ‘co- morbidity’.

Substance abuse

Introduction
BD is often associated with SUD in both community and clinical populations.79,143,144 
Among patients with major mood disorders, those with BD have the highest prev-
alence of co- occurring SUD.144,145 The basis of this strong association is unclear.146 
Nevertheless, it is highly clinically relevant for association with treatment non- 
adherence, poor clinical outcome and greater dysfunction, and high risks of prema-
ture mortality including by suicide.17,147,148 Such worsening of morbidity when SUD 
is present also has important public health implications, given the status of mood 
disorders as leading contributors to the worldwide burden of all diseases.149

Epidemiology
Averages of estimates of lifetime prevalence of various forms of SUD in the general 
population of the United States (US) and several other developed countries, as well 
as of their co- occurrence in BD subjects are summarized in Table 17.4. In the general 
population, prevalence of any form of abuse or dependence on alcohol has averaged 
17.6%, with a somewhat lower risk of drug abuse or dependence (12.8%). Risk of 
any type of SUD in non- clinical populations has averaged 20.2%, ranking: alcohol 
(17.6%) > cannabis (4.3%) ≥ stimulants (cocaine or amphetamines; 3.2%) ≥ opioids 
(0.5%). For alcoholism, at least, the risk in the general population is up to three times 
greater among men.150,151

Among BD patients, risk for abuse/ dependence on alcohol and several drugs has 
averaged two to three times greater than in the general population. Compared with 
unipolar major depression, risks of SUD overall are more than two times greater in 
both BD- I and BD- II. However, with drugs the excess was 2.7- fold in BD- I but only 
1.2- fold in BD- II.3 For BD- I versus BD- II subjects, the risk ratio for drug abuse aver-
aged 2.3- fold, compared with 1.5- fold for alcohol abuse. SUD involves 33– 40% of 
persons diagnosed with BD.18,152,153
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Substances most often abused are alcohol and cannabis, followed by cocaine or 
amphetamines, opioids, and miscellaneous agents. Rates of these associations and 
related clinical characteristics vary with the substances involved and with BD diag-
nostic type (Table 17.4).

Substances abused

Alcohol
Abuse of ethanol generally is highly prevalent, affecting 13– 18% of the general popu-
lation of the US.154,155 The risk is far greater with major mood disorders, involving as 
many as 45% of BD patients,40,156 and is similar among BD- I and BD- II.154 The excess of 
alcohol abuse among men with BD parallels a twofold excess among men in the gen-
eral population.154 Co- occurrence of BD also is high among subjects defined primarily 
as abusing alcohol.40,157 Abuse of alcohol with BD- I may anticipate or co- occur more 
with depressive than manic phases or with anxiety,158 or with mania– hypomania,145 
and in the general population, there was a correlation between hypomanic symptoms 
and SUD, even with diagnoses of BD- I and - II excluded.159 Alcohol abuse in BD also 
was more likely in association with antisocial personality disorder.160

Abuse of alcohol, as with other forms of SUD, is associated with a range of adverse 
characteristics in BD patients:  more severe morbidity, greater dysfunction, more 
suicidal behaviour, and higher costs of care and greater economic losses due to 
under- employment.161 BD patients with alcohol abuse experience illness onset at a 
younger age, often have psychotic symptoms at the first episode, and more depres-
sion later, with poorer functioning.156 Past and current alcohol- use disorders also 
were associated with rapid mood cycling and with switching to manic, hypomanic, 
or mixed states immediately following a major depressive episode.162 Alcohol abuse 
or dependence has been associated with at least two- times higher risks of suicide 
attempts.156,163– 165 Moreover, heavy alcoholabuse (>45.6 g/ day) with BD had a higher 
risk of suicide than with lesser use.163 Indeed, risk of premature mortality from all 
causes was increased in BD patients who abused alcohol.166

The basis of these co- occurring clinical problems is not clear. Both BD167,168 and 
alcoholism169,170 have strong familial- genetic components, but genetic factors that 
might be common to both BD and SUD remain to be identified and verified.171 Efforts 
to contrast characteristics of cases in which abuse of alcohol has preceded, arisen 
with, or followed clinical manifestations of BD have yielded little support for specific 
models of causation. However, patients in whom alcohol abuse preceded overt BD 
were older at onset and had a better long- term prognosis.172 It is also plausible that 
abuse of alcohol (or other substances) may sometimes have a self- medicating role 
aimed at managing distressing symptoms of BD, particularly in depressive phases, 
and reckless behaviour in association with manic phases. In general, few studies have 
assessed changes in alcohol consumption in BD, and they are inconclusive: half find 
increases with depression and half with mania– hypomania.3

Efforts at treating co- occurring BD with alcohol abuse include methods devel-
oped separately for each condition. Unfortunately, most of the available research 
of treatments for SUD or for BD involves samples selected to minimize complex-
ity, tending to exclude cases with both conditions. Lithium and other agents with 
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mood- stabilizing effects have yielded inconsistent findingsin primary alcohola-
buse.173 Encouraging but inconclusive findings involve mood- altering anticonvul-
sants.174 Particularly promising were a few controlled trials of valproate used to treat 
subjects with co- occurring alcohol abuse and BD, in whom drinking and craving for 
alcohol were reduced moderately.161

Several innovative treatments for alcoholism with co- occurring BD have not 
yielded conclusive findings. They include such drugs as acamprosate, clozapine, que-
tiapine, or other atypical antipsychotics, or the opioid- antagonists nalmefene and nal-
trexone in a few trials, usually with equivocal changes in alcohol consumption.18,157,175

Various forms of supportive, individual, or group psychotherapies or use of 12- step 
self- help programmes may be beneficial for patients with co- occurring alcohol abuse 
and BD. Traditionally, these efforts have tended to be organized separately from treat-
ment of mood disorders. In addition, there has been a widespread, exaggerated view 
that many cases of mood disorder may be ‘caused’ by substance abuse or withdrawal, 
particularly alcohol. A resulting expectation often has been that resolution of sub-
stance abuse might virtually eliminate clinical manifestations of mood disorders and 
the need for ongoing psychiatric care.18,145 However, counter to such trends, there has 
been some movement towards better integration and more comprehensive treatment 
of patients with mood disorders and abuse of alcohol or other substances.176

Cannabis
Regular or daily use of cannabis has been associated with increased incidence of 
BD but not of unipolar depression, compared with non- users, suggesting a selec-
tive association of cannabis use and BD.177 Cannabis use was six to seventimes more 
prevalent among BD patients than the general population and was associated with 
greater disability.178 Majorities of subjects with BD and cannabis use were male, 
relatively young, high- school educated, never married, and lived in a rural area.179 
Co- occurring cannabis use was associated with a more severe course of BD ill-
ness, as well as additional co- morbidities including abuse of alcohol (66%) or other 
substances (71%).

With cannabis use, the estimated age at onset of BD was much lower, and was 
associated with initial manic or psychotic episodes179 and with earlier hospitaliza-
tion.13 Onset age also was inversely related to the level of cannabis use prior to onset 
of BD with control for other potentially contributing factors, including sex, bipolar 
subtype, and family psychiatric or substance- abuse history.180

Cannabis use was more likely with initial mania or psychosis in BD, with more 
manic episodes13,158 and some later psychotic features, including conceptual disor-
ganization, but without delusions, hallucinations, negative symptoms, or impaired 
daily functioning.181 BD patients who stopped using cannabis after engaging in 
treatment showed more symptomatic improvement than those who continued.181 
Sustained cannabis use over a year of follow- up was associated with elevated mood 
but not with depressive or psychotic symptoms, and with inferior functioning.182 In 
addition, use of cannabis by BD subjects versus non- use has been associated with 
a 2.6- fold higher median number of manic, hypomanic, and depressive episodes/ 
year.179 Together, these findings support a selective association of cannabis use with 
mania– hypomania.
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Cannabis use is also associated with greater risk of suicide attempts in addition to a 
relatively severe illness course.179,183,184 In a meta- analytic review, 559 BD subjects who 
used cannabis were 44% more likely to attempt suicide than 2,880 who did not.147 
Since depression may not be more likely with cannabis use in BD,182 an explanation 
of the association of cannabis use with suicidal behaviour is not well explained. It 
may reflect overall illness severity and greater dysfunction, fewer supportive social 
relationships, and inferior adherence to recommended, long- term, mood- stabilizing 
treatment— all of which are associated with use of cannabis by BD patients.185

Despite long suspicion that heavy abuse of cannabis may contribute to develop-
ment or worsening of mood or psychotic disorders, cause– effect relationships remain 
unclear.186 Among the 48% of 144 BD- I patients who used cannabis, in 15%, the BD 
preceded or was concurrent with use of cannabis, and in 23%, cannabis preceded 
the mood disorder; in others the sequencing was not clear, so as to leave cause– effect 
relationships unclear.187

Stimulants
World Health Organization (WHO)188 findings suggest that the lifetime prevalence 
for use of cocaine is 1– 3% of the general population in most developed countries, 
with higher rates in the US and in countries that produce cocaine, and far higher 
rates among persons diagnosed with BD. Although mood disorders are commonly 
associated with abuse of cocaine or other stimulants, particularly methampheta-
mine, there is a striking paucity of studies focusing on the co- occurrence of stimu-
lant abuse and BD.189,190 The estimated prevalence of cocaine abuse in BD has ranged 
from 22%191 to 30%,192 with higher rates (30% vs 13%) in BD than with unipolar major 
depression.144,193 BD and antisocial personality disorder are notable conditions in 
which cocaine abuse not only is prevalent, but sometimes more intense than with 
other psychiatric disorders).194 The association of stimulantabuse with BD may rep-
resent efforts to counter depressive symptoms or to achieve hypomania.

Reports on the treatment of patients with co- occurring BD and abuse of stimulants, 
especially cocaine are emerging but limited. They support treatment with targeted 
psychotherapy and use of particular mood- stabilizers, including divalproex, lamo-
trigine, lithium, or quetiapine,17,195,196 as well as the mild stimulant- antidepressant 
bupropion added to mood stabilizers or atypical antipsychotics.197 Another com-
pound of interest is the dietary supplement citicoline (citidine- 5’- phosphocholine), 
a metabolic intermediate in the biosynthesis of phosphatidylcholine from cho-
line.198 It has mild psychostimulant actions and possible mood- elevating properties. 
A placebo- controlled trial failed to find that it reduced abuse of methamphetamine 
or improved cognitive functions in BD patients,189 although it may have exerted ben-
eficial effects including transient reduction of cocaine use in BD patients.199

Opioids
Relatively few studies have focused on the relationship between heroin abuse and 
BD, despite high rates of opioid abuse in association with mood disorders and with 
suicidal behaviour.200 However, evidence concerning the relative risk of opioid abuse 
and type of mood disorder is inconsistent regarding BD versus major depression.
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Among identified heroin addicts, 12– 54% have a mood disorder, usually non- 
bipolar major depression.144 Among patients with non- bipolar depression, rates of 
opioid abuse have sometimes exceeded those with BD by more than 50- fold, but 
with suspicion that depression may have been induced by opioid abuse itself in many 
cases.201 However, other studies find the risk of opioid abuse to be greater with BD 
than in major depression200,202,203. Risk of opioid abuse in BD may be especially high 
in association with prominent aggressive or suicidal behaviours.200

It is noteworthy that mania or hypomania can follow withdrawal of opioids.203 This 
effect is consistent with evidence of mood- altering effects of some opioids,204 but with 
an uncertain relationship to primary BD and representing another potential con-
founding effect. To further complicate assessment of opioid abuse by BD patients and 
its clinical significance, relatively high doses (up to 400 mg/ day) of methadone were 
associated with better clinical outcomes among heroin- addicted patients with BD- I 
than among otherwise similar addicts without BD.205 Uncertainties about relative 
risks of co- occurrence of opioid abuse with BD versus unipolar major depression and 
their clinical implications may reflect whether study subjects were from drug abuse 
samples in whom mood disorders were considered, or from mood- disorder samples 
in whom opioid abuse was evaluated.

There has been very little specific research on treatments aimed at patients meeting 
diagnostic criteria for both BD and opioid abuse, and recent expert treatment recom-
mendations have not ventured opinions on the topic.18,206

Conclusions: substance abuse
Abuse of single or multiple substances (especially, alcohol, cannabis, stimulants, and 
opioids) is highly prevalent among mood- disorder patients, and especially those with 
BD. These co- occurring conditions greatly complicate clinical care of BD patients, 
contribute importantly to erratic adherence to treatment, lead to more severe illness 
with adverse outcomes, increase costs of care and of disability, and greatly increase 
risks of suicide and other forms of violent death, including by apparent accidents. 
Remarkably, however, in gross disproportion to the importance of the problem, 
there is a striking paucity of detailed and secure information about the prevalence 
of specific types of substance abuse among types and phases of BD. There is even 
less information about optimal treatment based on scientifically rigorous therapeu-
tic trials.18,152 Notably, fewer than 40% of BD patients with co- occurring SUD were 
receiving any kind of treatment, and such treatment was 28 times more likely to be 
located in a psychiatric setting than within a substance- abuse programme.207 These 
circumstances severely limit conclusions and recommendations that can be offered.

In large part, lack of research- based information about treatment of BD with co- 
occurring SUD may arise from the long- dominant tradition of considering psychi-
atric and substance- use disorders as separate and distinct entities that sometimes 
may be ‘co- morbid’. This view may seem to justify separate research and poorly 
coordinated clinical programmes, with a notable lack of collaborative integration 
of research findings and in the design and operation of treatment programmes 
that address both BD and SUD. That BD patients with co- occurring SUD were 
treated far more often in a psychiatric than a substance- abuse setting207 adds to our 
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impression that integration of substance- abuse expertise with comprehensive care of 
BD patients is uncommon. Indeed, the multiple ‘co- morbid’ disorder hypothesis may 
encourage the view that either the substance- abuse or psychiatric side of complex 
clinical presentations is the responsibility of ‘someone else’, perpetuating subopti-
mal or even inadequate clinical care by either psychiatric or substance- abuse experts 
or programmes, and confusion among non- expert clinicians. Fortunately, there are 
emerging indications of greater appreciation of the impact of substance abuse on BD 
and other major psychiatric disorders and of the need for a more collaborative and 
integrative approach to their study and clinical care.18,176,206,208

Concluding remarks
Bipolar disorder is a prevalent, lifelong, major mental illness with high risks of dis-
ability and mortality. It is symptomatically complex, changeable over time, and 
often associated with a range of general medical and psychiatric morbidities, nota-
bly including anxiety syndromes and substance abuse. It is unclear whether such 
co- occurring conditions are best considered ‘disorders’ that are‘co- morbid’ with 
BD, or simply manifestations of this highly complex disorder. Co- occurring anxi-
ety and substance abuse greatly complicate the course and outcome of BD and pre-
sent major challenges for clinical management. Selective association of anxiety in 
BD with depressive and perhaps mixed- dysphoric states is likely, but details of the 
course, temporal distribution, and mood associations of particular anxiety phenom-
ena in BD patients, and their possible associations with substance abuse all require 
clarification. Moreover, research supporting sound clinical guidelines for optimal 
treatment of BD patients who also present additional psychiatric syndromes remains 
surprisingly limited. Despite the importance of substance abuse in BD, there is a par-
ticularly striking paucity of detailed information about prevalence of specific kinds 
of substance abuse among women versus men or in types and phases of BD. There is 
even less information about optimal treatment based on sound therapeutic trials— in 
part as substance abuse is an exclusion criterion for many treatment trials. Such limi-
tations arise in part from the long- dominant tradition of considering psychiatric and 
substance- use disorders as existing in separate realms, which leads to insufficiently 
integrated research and clinical programmes. There are indications of growing inter-
est in the impact of substanceabuse on BD and in developing more collaborative, 
integrative approaches to their study and clinical care.
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The impact of psychiatric  
co- morbidity in the treatment 
of bipolar disorder: focus on 
co- occurring attention deficit 
hyperactivity disorder  
and eating disorders
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Introduction
The term ‘co- morbidity’ was introduced in 1970 by Feinstein to describe the co- 
occurrence of more than one distinct clinical diagnosis. Bipolar disorder (BD) 
commonly presents clinically with symptoms of other, co- occurring major psychi-
atric illnesses, including anxiety, substance use, personality, eating, attention, and 
impulse control disorders. The presence of more than one psychiatric diagnosis often 
poses diagnostic and therapeutic challenges. This chapter will review the overlap of 
BD with attention deficit hyperactivity disorder (ADHD) and with eating disorders 
(EDs), and will discuss approaches for treating such complicated patients.

Definitions and general prevalences of ADHD and EDs
ADHD is defined by the Diagnostic and Statistical Manual of Mental Disorder (5th 
edition) (DSM- 5)1 as early onset (before 12 years of age) of persistent symptoms of 
inattention and/ or hyperactivity and impulsivity causing impairment of daily func-
tioning in at least two settings. In community studies, the prevalence rate of ADHD 
is up to 3.4% in children and adolescents and up to 2.5% in adults. Childhood ADHD 
severity and treatment significantly predicts persistence of ADHD into adulthood.

Anorexia nervosa (AN), bulimia nervosa (BN), and binge eating disorder (BED) 
are the three major types of EDs defined in the DSM- 5. AN is characterized by per-
sistent restriction of food intake leading to significantly low body weight and an 
intense fear of gaining weight or becoming fat. In BN, individuals engage in recur-
rent binge eating episodes (eating an unusually large amount of food with a sense 
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of loss of control over eating) followed by inappropriate compensatory weight loss 
behaviours (such as self- induced vomiting or use of laxatives or diuretics). In addi-
tion, self- evaluation in BN is unduly influenced by body shape and weight. BED, a 
newly recognized DSM- 5 ED, is characterized by recurrent episodes of binge eat-
ing but without the inappropriate compensatory weight loss behaviours of BN. The 
estimated lifetime prevalence of AN, BN, and BED (by DSM- IV criteria) are 0.9%, 
1.5%, and 3.5% among women, and 0.3% 0.5%, and 2.0% among men, respectively.2 
All three ЕDs are highly heritable illnesses associated with decreased quality of life, 
increased disability, and substantial morbidity and mortality.

BD co- morbidity with ADHD and EDs

BD and ADHD
In youths with BD, ADHD has a prevalence rate of up to 48%3 and conversely, ado-
lescents with ADHD have an increased risk of co- morbid BD.4 ADHD in paediatric 
patients with BD negatively affects symptomatology, as well as cognitive, clinical, 
and global functioning.5 Among adults with BD, ADHD has a prevalence rate of up 
to 21%.6 Among adult patients with ADHD, up to 20% have co- morbid BD.7 In adults 
with BD, ADHD is associated with more severe symptoms and clinical course, and 
poor outcome of both conditions.8

BD and EDs
Community studies have found substantial overlap of BN and BED with BD in adults 
and adolescents. Among adult BD patients, the reported prevalence rates of DSM- 5- 
defined BN, BED, and AN are 15%, 12%, and 0.2% respectively.9 Controlled family 
history studies have found elevated rates of BD in the first- degree relatives of indi-
viduals with all three types of EDs. Also, a recent study found an increased risk of 
EDs in the offspring of parents with BD.10

BD patients with EDs have shown an earlier age of onset of BD, greater psychiatric 
co- morbidity, a more severe course of illness, and more weight disturbance than BD 
patients without an ED.11– 13 Conversely, the presence of BD among ED patients is 
associated with self- injury, suicide attempts, substance abuse, and treatment resist-
ance of the ED.14– 16

Presentation of BD with ADHD or an ED
ADHD and BD share numerous features in illness presentation, and thus it can be 
difficult to distinguish one from the other. For example, both BD and ADHD are 
associated with emotional dysregulation. The emotional dysregulation of ADHD 
encompasses a broad range of manifestations, such as affective lability, impulsivity, 
distractibility, irritability, and frequent mood shifts, and these symptoms also occur 
in BD. Moreover, BD and ADHD share symptoms such as hyperactivity, increased 
talkativeness, and sleep disturbances. In paediatric populations in particular, the 
differential diagnosis between ADHD and BD presents several challenges related to 
the non- episodic course of BD in youths, to the young age of onset of both disorders, 
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retrospective collateral reports, and possible additional co- morbidities.5 As a general 
guidance, the presence of prominent mood, sleep, and aggressive behaviours com-
monly predict BD, while fidgeting and restlessness, inattentiveness, forgetfulness, 
and disorganized appearance often points to ADHD. Careful diagnostic assessment 
over time is usually necessary in order to tease apart the two diagnostic entities and 
to guide treatment.

Similarly, EDs and BD share a number of symptoms related to eating behaviour 
and weight dysregulation. Hypomania, mania, and melancholic depression of BD are 
associated with decreased appetite and weight loss similar to AN, while BD atypical 
depression is associated with overeating and weight gain, mimicking symptoms of 
BED. Furthermore, community and clinical studies have shown that BD in adults 
and youth is associated with elevated rates of overweight and obesity. BD patients 
with BED or BN have more severe BD symptoms and course of illness, as well as 
higher mean body mass indices (BMIs) and rates of obesity.

Of note, chronic malnutrition in AN commonly results in moodiness, lack of 
focus, irritability, and distractibility, thus mimicking symptoms of BD or ADHD. 
It is thus recommended that a thorough BD versus ADHD differential diagnostic 
assessment is not performed in underweight patients with AN until sufficient refeed-
ing and weight restoration is achieved.

Treatment

Psychological treatments
There have been no randomized controlled trials (RCTs) of any psychological treat-
ment in patients with BD co- morbid with ADHD or ED. However, certain psycho-
logical interventions, briefly described as follows, hold promise when addressing 
co- morbid mood, attention, and/ or eating dysregulation because they are effective 
in the treatment of BD alone, ADHD alone, or in an ED alone. In general, psycho-
logical treatments are not recommended as a monotherapy when treating BD with 
a co- morbid ADHD or ED and in most cases should be considered as an adjunct to 
pharmacotherapy.

Psychoeducation
Psychoeducation is a behavioural intervention aimed at increasing the awareness and 
understanding of illness aetiology, course and treatment. Some of the most helpful 
psychoeducational techniques focus on enhancement of symptom recognition, early 
detection of relapse, and treatment adherence. Psychoeducation can be part of individ-
ual therapy or applied in a group setting and can target the patient and/ or his family.

RCTs have shown that psychoeducation is effective for maintenance of remission 
in patients with BD and leads to fewer relapses, lower hospitalization rates, and less 
acuity of illness, probably by enhancing treatment adherence.17 Similarly, RCTs have 
shown psychoeducation- reduced symptom severity in paediatric and adult patients 
with ADHD and also reduced binge eating, BMI, bulimic traits, body dissatisfaction, 
anxiety, depression, and alexithymia in patients with BED or BN.
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Cognitive behaviour therapy (CBT)
Cognitive behaviour therapy (CBT) is one of oldest and most widely used psycholog-
ical interventions. The comprehensive CBT therapy model teaches patients to pause, 
re- evaluate, and modify thoughts contributing to maladaptive emotions and behav-
iours. Regular monitoring and systematic redefining of thoughts is an integral part 
of the process which also includes ongoing psychoeducation and implementation of 
environmental modification strategies (ie, organization, scheduling of activities, and 
problem solving).

RCTs of CBT in BD patients have shown that CBT is effective for acute depressive 
episodes, and among euthymic patients, for maintenance of remission.18,19 Similarly, 
in controlled trials in adolescents and adults with ADHD, CBT resulted in symp-
tom relief,20– 23 especially when combined with pharmacotherapy. Across numerous 
RCTs, CBT has been established as the ‘gold standard’ in the treatment of BN and 
BED and may also be helpful in some patients with AN.

Family- focused therapy (FFT)
Family focused therapy (FFT) provides psychoeducation about the disorder to the 
whole family. Strategies for problem solving and coping with interfamilial stress are 
often learned through role- playing. Several RCTs support the effectiveness of FFT 
for adults with BD.3 In RCTs in paediatric ADHD, FFT improved medication com-
pliance and ADHD symptoms and reduced family system impairment.24 FFT is the 
‘gold standard’ in the treatment of EDs in adolescents and young adults, particularly 
for AN.

Pharmacotherapy

Pharmacotherapy of BD and ADHD
In Table 18.1 and as follows we describe the four RCTs and the five open- label trials 
exploring treatment of BD co- morbid with ADHD that we were able to locate. All 
four RCTs were conducted in paediatric samples. To our knowledge, no RCTs in 
adults with BD and ADHD have yet been performed.

RCTs in BD and ADHD
In the first study, an eight- week open- label trial of divalproex sodium to control 
manic symptoms was followed by a four- week RCT trial to determine if mixed 
amphetamine salts were safe and effective for treatment of ADHD symptoms in 
children and adolescents with BD. Thirty- two (80%) of the 40 patients treated 
with divalproex sodium alone had at least 50% reduction in Young Mania Rating 
Scale (YMRS) baseline scores. Only three of these patients achieved a response 
in ADHD symptoms with divalproex sodium alone. Thirty patients continued in 
the placebo- controlled crossover trial, and mixed amphetamine salts were found 
significantly more effective than placebo for ADHD symptoms. No exacerbation 
of manic symptoms was reported during the double- blind crossover phase of the 
trial. One patient experienced a manic exacerbation after four weeks of taking 

 

 

 

 

 



      

Table 18.1 Randomized and open- label studies of aDhD in patients with co- morbid bD

Study Number (N) and age of 
enrolled patients

Drug/ dose Study duration (weeks); 
study design

Diagnoses Outcome measure

Controlled Studies

scheffer et al., 200525 n = 40
ages 6– 17 years old

Divalproex sodium (mean 
dose 750 mg/ day at the 
end of ol study) with 
amphetamine salts (5 mg 
b.i.d) or placebo

8- week ol divalproex 
sodium followed by 
4- week adjunctive 
crossover RCT of mixed 
amphetamine salts or 
placebo

aDhD and bD i or bD ii significant improvement 
in aDhD symptoms as 
measured with CGi- i scale 
in divalproex sodium + 
amphetamine salts as 
compared with divalproex 
sodium + placebo

finding et al., 200726 n = 20
ages 5– 17 year old

1 week of placebo, 1 
week of mPh 5 mg b.i.d, 1 
week of mPh 10 mg b.i.d, 
and 1 week of mPh 15 mg 
b.i.d adjunctive to ms

4- week Db, crossover 
study

aDhD and bipolar 
spectrum disorder

significant improvement 
in aDhD symptoms as 
measured with aDhD 
Rating scale- iV and 
Conners’ Parent Rating 
scale

Tramontina et al., 200927 n = 18 aripiprazole
n = 25 placebo
ages 8– 17 years old

aripiprazole (final 
dose 13.61±5.37 mg) 
or placebo (final dose 
15±3.22 mg)

6- week, RCT, Db aDhD and bD i or bD ii no significant 
improvement in aDhD 
symptoms as measured 
with snaP- iV

Zeni et al., 200928 n = 16
ages 8– 17 years old

2 weeks each of mhP 
(0.3 mg/ kg– 0.7 mg/ kg) 
or placebo adjunctive to 
aripiprazole (12.81 mg/ day 
mean dose)

4- week, randomized 
crossover trial

aDhD and bD i or bD ii no significant effect 
of mPh over placebo 
on aDhD symptoms as 
measured with snaP- iV 
was detected

(continued)



      

Study Number (N) and age of 
enrolled patients

Drug/ dose Study duration (weeks); 
study design

Diagnoses Outcome measure

Open- label studies

Wilens et al., 200329 n = 36
ages 19– 57 years old

bupropion sR (370 mg/ day 
average dose) adjunctive 
to ms or antipsychotic

6- week, ol aDhD and bD i or bD ii significant improvement 
in aDhD symptoms as 
measured with aDhD 
symptom Checklist for 
Dsm- iV and CGi- i

Tramontina et al., 200759 n = 10
ages 8– 17 years of age

aripirazole (final dose 
11.7±5.57 mg/ day)

6- week, ol aDhD and JbD significant improvement 
in aDhD symptoms as 
measured with snaP- iV

biederman at al., 200832 n = 31
ages 4– 17 years of age

Risperidone monotherapy 
(0.25 mg.day– 2.0mg/ 
day ages 12 and under; 
0.5 mg/ day– 4.0 mg/ day 
ages 13 and older)

8- week, ol aDhD and bD i, bD ii and 
bD nos

significant improvement 
in aDhD symptoms as 
measured with aDhD 
Rating scale

Chang et al., 200933 n = 12
ages 6– 14 years of age

atomoxetine (59.2 mg/ 
day mean final dose) 
adjunctive to ms or 
antipsychotic

6- week, ol aDhD and bDi or bDii significant improvement 
in aDhD symptoms as 
measured with aDhD 
Rating scale- iV

mcintyre et al., 201330 n = 40
ages 18– 55 years of age

lisdexamphetamine 
(60±10 mg/ day average 
dose) adjunctive to 
ms, antipsychotic or 
antidepressant

4- week, ol aDhD and bD i or bD ii significant improvement 
in aDhD symptoms as 
measured with aDhD self- 
Report scale

ms— mood stabilizer; bD nos— bipolar disorder, not otherwise specified; Db— double blind; ol— open label; RCT— randomized controlled trial; mPh— methylphenidate; snaP- iV— swanson, 
nolan, and Pelham scale- Version iV; CGi- i scale— Clinical Global impression- improvement scale; JbD— juvenile bipolar disorder

Table 18.1 Continued
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mixed amphetamine salts during an open label extension phase of this study. The 
manic symptoms resolved within four weeks after mixed amphetamine salts was 
discontinued.25

In the second study, 20 euthymic children and adolescents with BD and ADHD, 
receiving a stable dose of at least one mood stabilizer, received one week each of pla-
cebo, methylphenidate (MPH) 5 mg twice daily, MPH 10 mg twice daily, and MPH 
15 mg twice daily using a crossover design. At study’s end, and before the blind was 
broken, a ‘best dose week’ for each patient was determined. During the best MPH 
dose treatment ADHD symptoms improved significantly as compared with placebo. 
Treatment with MPH was generally well tolerated and no mania exacerbations were 
reported.26

In the third study, aripiprazole or placebo was administered in a six- week RCT to 
acutely manic or mixed children and adolescents with BD and co- morbid ADHD. The 
group receiving aripiprazole showed significant improvement in BD symptoms. No 
significant between- group differences, however, were found in ADHD symptoms.27

The fourth study was a four- week RCT trial of MPH or placebo combined with 
aripiprazole performed in 16 children with BD and ADHD. All patients had to have 
a significant response of their manic symptoms with aripiprazole but still manifest 
clinically significant symptoms of ADHD to be enrolled. No significant differences 
between the effects of MPH and placebo were detected in ADHD symptoms. One 
patient using aripiprazole and MPH discontinued the trial due to the onset of a 
severe mixed episode.28

Open- label studies in BD and ADHD
There have been two open- label studies in adults and three open- label studies in 
adolescents examining various treatment agents in patients with BD co- morbid 
with ADHD.

In the first adult study, bupropion was given to 36 euthymic patients with BD 
receiving mood stabilizers or antipsychotics. ADHD symptoms improved by a mean 
of 55% during treatment, and hypomanic and depressive symptoms, which were 
mild at baseline, also improved. Treatment- emergent hypomania was documented 
in one patient.29 In the second adult study, 40 patients with stable BD and co- mor-
bid ADHD received adjunctive flexibly dosed lisdexamphetamine (LDX) for four 
weeks. Significant reduction of both ADHD and residual depressive symptoms were 
observed. No switches to mania or hypomania were reported.30

In the first paediatric study, aripiprazole was administered for six weeks to ten 
children and adolescents with BD co- morbid with ADHD. Significant improvement 
in global functioning scores, manic symptoms, and ADHD symptoms were detected. 
However, in most cases remission in either condition was not achieved.31 In the 
second paediatric study, 31 children and adolescents with BD and ADHD received 
treatment with risperidone monotherapy for eight weeks. Although both hyper-
active/ impulsive and inattentive ADHD symptoms were significantly improved 
with risperidone, improvement was modest, and only six patients showed at least 
30% reduction in ADHD rating scale scores.32 The third paediatric study was an  
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eight- week adjunctive trial of atomoxetine in 12 euthymic adolescents with BD 
and ADHD. Eight of the 12 patients were responders and six were remitters. Two 
patients discontinued early, one due to hypomanic symptoms at week four and one 
due to suicidal ideation at week two.33

A number of anecdotal case reports in adults with BD and ADHD have reported 
improvement of ADHD symptomatology on stimulants while mood is carefully 
managed on a mood stabilizer.34,35

Pharmacotherapy of BD with an ED
There have been no RCTs of medication in the treatment of BD patients with a co- 
morbid ED. However, there are case reports and case series of patients with BD 
with co- morbid AN responding to lithium;36 BD with co- morbid BN respond-
ing to topiramate;37 and BD with co- morbid BED responding to topiramate and 
lamotrigine.38

Isolated medications or medication classes
Because of the paucity of RCTs in BD patients with co- occurring ADHD or EDs, we 
review medications from various classes with preliminary evidence for effectiveness 
in at least two of these conditions (ie, BD and ADHD or BD and ED), as follows.

Lithium
Lithium is the oldest and best- researched agent in BD, but it has been infrequently 
tested in ADHD or EDs. In the only RCT of lithium in ADHD we located, lithium 
(up to 1,200 mg/ day) and MPH (up to 40 mg/ day) were compared in the treatment of 
core ADHD symptoms as measured with the Conners’ Adult ADHD Rating Scale. 
Lithium and MPH produced similar improvements in hyperactivity and impulsivity, 
and on measures of irritability, aggressive outbursts, antisocial behaviour, anxiety, 
and depression.39

Lithium has been tested in single RCTs in the treatment of patients with AN and 
BN. In patients with AN, lithium was associated with significantly greater weight 
gain and produced significantly greater improvement on a measure of insight com-
pared with placebo.40 However, lithium was not efficacious in decreasing purging 
episodes in BN patients.41

Of interest, lithium augmentation of topiramate in 12 patients with BD, BED, and 
obesity resulted in statistically significant improvement in global severity of mood 
symptoms as well as reductions in weight and in binge frequency and severity.42

Stimulants
Stimulants, including LDX, MPH, dexmethylphenidate, and amphetamine mixed 
salts, are the most commonly used treatment for ADHD. Their specific mechanism 
of action is not completely understood but it is thought to be related to presynaptic 
inhibition of norepinephrine and dopamine reuptake. Stimulants show promise in 
the treatment of BED and BN as well. Indeed, LDX, is the only medication approved 
by the Food and Drug Administration (FDA) for the treatment of BED43 and the 
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second medication approved for the treatment of any ED after fluoxetine received 
approval for BN in 1996. Regulatory approval of LDX for the treatment of BED was 
based on a clinical development programme led by Shire Inc that included a placebo- 
controlled, 11- week, Phase II proof- of- concept trial, testing fixed doses of LDX 30, 
50 and 70 mg/ day in 217 patients, and two identically designed, placebo- controlled, 
12- week, Phase III studies examining LDX 50– 70 mg/ day across 773 patients.44 
Statistically significant reductions in binge eating days per week, the primary out-
come measure, were observed for LDX doses of 50 and 70 mg/ day and the tolerabil-
ity and safety profile of LDX was consistent with previous findings in adults with 
ADHD. In the only controlled trial, to our knowledge, of stimulants in BN, eight 
patients with BN received methylamphetamine or placebo intravenously followed 
by a test meal. Significantly fewer mean (SD) calories were consumed after meth-
ylamphetamine and ‘the frequency of bulimia’ was significantly lower after active 
drug.45 Also, in the RCT of LDX in bipolar depression as previously discussed, LDX 
produced statistically greater improvement in binge eating symptoms than placebo 
did.46

In a recent review by the Canadian Network for Mood and Anxiety Treatments 
(CANMAT) group, MPH and amphetamine mixed salts were recommended for the 
treatment of ADHD in adults with BD.47 This recommendation was based on testing 
MPH or amphetamine mixed salts adjunctive to mood stabilizer in two studies in 
adolescents with BD and ADHD, as previously discussed,25,26 and in one open- label 
study in adult patients with BD depression without ADHD.48 Indeed, case reports 
and open- label data suggest that stimulants might be safe and effective as an adjunc-
tive treatment in adult bipolar depression.49 In the only RCT we were able to locate, 
25 outpatients with BD and syndromal depression received adjunctive LDX or pla-
cebo in an eight- week trial. While placebo produced similar rates of improvement in 
depressive symptoms, LDX was associated with a statistically significant improve-
ment in self- reported depressive symptoms, daytime sleepiness, and binge eating 
symptoms.46

Of interest, one case report described a complicated female patient with BN, 
bipolar I disorder, cocaine and alcohol dependence, ADHD, and panic disorder 
who achieved a sustained (>1 year) remission of her BN symptoms and significant 
improvement of her ADHD disorder symptoms with adjunctive MPH after her bipo-
lar, substance use, and panic disorders were successfully treated with hospitalization, 
intensive psychotherapy, quetiapine, and lamotrigine.35

Non- stimulants
Atomoxetine is a presynaptic selective norepinephrine reuptake inhibitor that is 
approved for the treatment of ADHD in children and adults in the United States 
(US). The CANMAT group considers atomoxetine a third- line option in the treat-
ment of BD co- morbid with ADHD.47 Andecdotal case report data in adults, includ-
ing one with BD, suggested improvement of hyperactivity and distractibility on 100 
mg/ day of atomoxetine.34,50

To our knowledge atomoxetine has not been explored in AN or BN. It was been 
tested, however, in a ten- week RCT in 40 patients with BED. Active drug was superior 
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to placebo in decreasing binge eating, global severity of BED, obsessive features of 
BED, hunger, and body weight.51

The literature on stimulants and atomoxetine triggering switches to a manic epi-
sode in patients with BD co- occurring with ADHD are mixed and supported by 
some studies,52 while others demonstrated no mood symptoms deterioration in sta-
bilized BD patients.34,48,53 It is recommended that BD patients with ADHD or BED 
are carefully and continuously monitored for mood instability while treated with 
stimulants or atomoxetine and that medication is promptly discontinued if hypo-
manic or manic symptoms occur.

Modafinil and armodafinil
Modafinil and armodafinil are wakefulness provoking agents, structurally unre-
lated to amphetamine, that are approved in narcolepsy, excessive daytime sleepi-
ness, and shift work sleep disorder. Adjunctive modafinil was compared to placebo 
in a six- week RCT in 85 patients with BD depression. Modafinil was superior to 
placebo in for reducing depressive symptoms, and active drug and placebo had 
similarly low switch rates to hypomania.54 Modafinil has also demonstrated short- 
term efficacy in the treatment of adult ADHD in two placebo- controlled studies.55,56 
Additionally, armodafinil was tested in the treatment of BED. In a ten- week con-
trolled trial, 60 patients with BED were treated with armodafinil or placebo. Drug 
and placebo produced similar rates of improvement in binge eating day frequency, 
but armodafinil treatment was associated with a statistically significant decrease 
in binge eating episode frequency, reductions in obsessive– compulsive features of 
binge eating, and BMI.57

Second- generation antipsychotics (SGAs)
SGAs have been tested in a controlled design in BD with co- morbid ADHD in 
adolescents, as described before, but not in adults. Olanzepine was superior to 
placebo for weight gain and reduction in obsessive symptoms in a small con-
trolled study in patients with AN.58 Quetiapine and aripiprazole have been inves-
tigated only in open- label trials in AN patients with mixed results, but might hold 
promise for weight restoration and reduction of obsessive– compulsive symptoms 
in a carefully selected group of patients with BD co- morbid with AN.58 By con-
trast, there are reports of SGAs increasing binge eating behaviour and weight in 
patients with BED.

Antidepressants
Antidepressant monotherapy is generally contraindicated for treatment of bipolar 
I depression, but may be used in bipolar II depression. Of note, the CANMAT task 
force recommends bupropion adjunctive to a mood stabilizer as a first- line of treat-
ment for adult ADHD co- morbid with BD based on the open- label data in adults, 
as previously discussed,29 and the possible decreased risk of bupropion triggering 
mania compared with other antidepressants.
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RCTs of antidepressants have been almost uniformly negative for weight restora-
tion and for maintenance of weight restoration in patients with AN. In contrast, anti-
depressants from various classes have proven efficacious in BN and BED in RCTs. 
Antidepressants could be used along with mood stabilizers with a low risk of weight 
gain, appetite stimulation, or binge eating exacerbation in patients with bipolar II 
disorder and co- morbid BN or BED.

Antiepileptic agents
The thymoleptic properties of two antiepileptic agents, topiramate and zonisamide, 
in the treatment of patients with BD remain uncertain. Topiramate, however, was 
not superior to placebo in the treatment of acute bipolar mania in RCTs and its effi-
cacy in treating bipolar depression is unknown. In contrast, in RCTs, topiramate 
has demonstrated efficacy in the treatment of BN, BED, and obesity and zonisamide 
was superior to placebo in reducing binge eating and producing weight loss in obese 
patients with BED.58 These agents might thus offer promise as adjunctive treatments 
with mood- stabilizing agents for patients with BD and co- morbid BN and BED.

Substance abuse, misuse, and malingering
When discussing the treatment of BD co- morbid with ADHD with stimulants, the 
risk of undetected substance use disorder (SUD), misuse, and malingering should be 
noted. The prevalence of ADHD in patients with SUDs is about three times higher 
than in the general population and ADHD and BD are both independent risk factors 
for SUD. Thus, possible drug- seeking behaviour and risk for abuse should be care-
fully assessed in such patients. Atomoxetine might be a safer choice when treating 
BD patients with co- morbid ADHD and SUD, considering its lower abuse potential.

The potential misuse of prescribed stimulants in patients with suspected BD 
requires systematic monitoring. Extended- release stimulants have been reported to 
have a lower abuse potential than immediate- release stimulants and might be con-
sidered when non- stimulant medications fail to treat ADHD symptoms in ADHD 
with SUD co- morbidity. Malingering can be challenging to detect and it is recom-
mended that prescribers collect diagnostic data from multiple information sources, 
not limited to patient self- report, to avoid misdiagnosing ADHD, when it is in fact 
not present. Misuse and malingering are strongly related to SUD and may be par-
ticularly frequent in BD patients with ADHD and co- morbid SUD.

Conclusion
Recognition of co- morbid ADHD and ED in patients with BD and vice versa has 
important implications for treatment. Comprehensive evaluation of patients with BD 
should include a systematic assessment for ADHD and ED and conversely, patients 
with ADHD and ED should be assessed for BD. Patients with BD and a co- occurring 
ADHD and/ or ED present with multidimensional problems that most commonly 
cannot be treated with a single intervention. Such complicated patients often benefit 
from a team approach to management in order to optimize outcomes. Ideally, a team 
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of professionals, including a psychiatrist, a therapist, and among those with EDs, a 
dietician, would be available to provide support for the patient and their family.

Overall, the main therapeutic goal in treating patients with BD co- morbid with 
ADHD or ED is selecting an agent effective in the treatment of both syndromes, or 
at the minimum, selecting an agent that treats one syndrome without exacerbating 
the other, either by therapeutic action or side effects.36 Indeed, the use of certain 
antipsychotic drugs to control BD symptoms may worsen ADHD and conversely, 
stimulants or atomoxetine for ADHD treatment may destabilize BD. Similarly, 
co- morbid BED might be an important reason for weight gain and obesity in BD 
patients and certain mood- stabilizing and antimanic agents may further exacerbate 
co- morbid binge eating behaviour and weight gain. Finally, unrecognized BD in ED 
patients could lead to development of manic symptoms if antidepressants are used 
to treat BN or BED. Careful diagnosis of presenting and co- morbid conditions is the 
first step in successful pharmacological management of BD when co- morbid with 
ADHD or ED.

The treatment of BD co- occurring with ADHD can pose numerous treatment 
challenges and data on treatment response in adults with this constellation of diag-
noses remains very limited. In addition, most pharmacotherapy studies in BD co- 
morbid with ADHD have been performed in children and adolescents and the results 
should be carefully interpreted if extrapolated to treatment in adults.

Patients with BD and ADHD should be treated for acute depressive, manic, and 
mixed states of BD first, before ADHD medication are begun. Indeed, initiat-
ing ADHD medications in the absence of mood stabilizers is not recommended. 
After proper mood stabilization, residual symptoms of ADHD should be addressed 
accordingly. Certain SGAs might improve both mood and ADHD symptoms, par-
ticularly in paediatric populations. Various classes of medications, including stim-
ulants, atomoxetine, bupropion, and wakefulness provoking agents, might hold 
promise as adjunctive medication in improving ADHD symptoms in euthymic BD 
patients. Emergence of manic or mixed symptoms should be carefully monitored 
during treatment of ADHD, and ADHD treatment should be discontinued until BD 
has stabilized. Clinically, if ADHD is present or de novo ADHD symptoms emerge 
in the course of BD treatment, this should be addressed after proper stabilization 
of mood. Not appropriately addressing ADHD symptoms during euthymic periods 
may result in residual symptoms such as difficulties in attention and concentration 
that could contribute to the impairment in functioning frequently observed during 
BD remission.

Similarly, treatment of an ED in patients with BD should be done in conjunction 
with mood stabilization. Selecting a mood stabilizer or antimanic medication with a 
low risk of causing weight gain in patients with BD and a co- occurring BN or BED is 
often the critical first step when treating this co- morbidity. When treating BD asso-
ciated with BN or BED achieving euthymia is often the first step in addressing the 
eating symptomatology as well. Bipolar depression and BN or BED might improve 
on antidepressants with a mood- stabilizing agent. Stimulants, adjunctive to mood 
stabilizers, might be of particular interest to consider when treating BED co- morbid 
with BD. When treating BD co- morbid with AN, addressing the malnutrition is 
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the primary treatment goal, along with mood stabilization. Mania and AN might 
improve on lithium and certain atypical antipsychotic medication in addition to 
carefully monitored refeeding. If lithium is chosen, electrolytes must be carefully 
monitored.

In summary, BD is frequently co- morbid with ADHD or EDs and the co- 
occurrence of BD with ADHD or an ED results in worse outcome of both conditions. 
At present, data on treatment response of BD with co- morbid ADHD or ED, espe-
cially in adults, remains very limited. Further treatment research, including RCTs, of 
these two co- morbidities is greatly needed.
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Chapter 19

Bidirectional relationships 
between general medical 
conditions and bipolar 
disorder: treatment considerations

nefize yalin, Danilo arnone, and allan y. 
young

Mortality in bipolar disorder
Bipolar disorder (BD) is one of the leading mental health diseases responsible for 
significant levels of disability and excess mortality.1 All- cause mortality rates are 
twofold higher than the general population with an estimated reduction in life 
expectancy in BD in the range of 8.5– 19.8 years.2 Although excess mortality in BD 
has often been associated with ‘unnatural’ causes such as suicide or accidents,3 recent 
evidence suggests that bipolar spectrum disorders are also associated with a 1.64- 
fold increase in mortality rates secondary to a range of ‘natural’ causes.4

In terms of specific causes of mortality in BD, the commonest conditions include 
circulatory disorders (eg cardiovascular and cerebrovascular), and a range of multi-
system disorders which span from endocrine and metabolic to respiratory and neo-
plastic.3 Studies investigating mortality risk in patients with BD in comparison with 
the general population suggest a significant increase in relative risk for both men and 
women. More specifically for women and men respectively a 1.67– 2.14 and 1.58– 1.73- 
fold increase has been described for circulatory diseases,5,6 2.17– 3.2 and 2.87– 3.1 for 
respiratory system diseases,4,6 and 2.01– 2.8 and 2.47– 3.2 for endocrine and metabolic 
conditions.4,6 Specific medical conditions leading to mortality in BD include ischae-
mic heart diseases, cerebrovascular diseases, diabetes mellitus, chronic obstructive 
pulmonary disease, and influenza.4,5

Co- morbid general medical conditions in bipolar disorder
The occurrence of physical morbidity (one condition or more) is a frequent event 
in BD described in the range of 32.4– 100% in clinical surveys.7– 10 It is believed that 
physical co- morbidity significantly contributes not only to the excess mortality 
measured in BD but also to its premature manifestation.3

A range of clinical and epidemiological factors are considered as predictors of 
higher rates of physical co- morbidity in BD. These include advancing age, female 
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Table 19.1 mean prevalence of co- morbid general medical conditions in bipolar 
disorder

Co- morbid Condition Mean 
Prevalence of
Medical 
Co- morbidity

Range across  
the Studies

References

At least one co- morbid  
general medical condition

70.62% 32.40– 100% (7– 14, 16, 18, 19)

Any circulatory diseases 16.23% 1.2– 34.8% (8, 11, 13, 14, 18, 
19)

ischaemic heart diseases 6.48% 1.2– 10.6% (9, 16, 18, 19, 21, 
23)

stroke 1.7% 1.4– 1.9% (9, 16, 19, 22)

hypertension 21.49% 10.4– 34.80% (7, 9, 10, 12, 16, 18, 
19, 23)

Diabetes mellitus type ii 9.4% meta- analysis 
result

(39)

Dyslipidemia 18.64% 12.5– 23.40% (9, 16, 18, 19, 37)

obesity 35.90% 28.9– 44.4% (11, 31- 35)

overweight 35.8% 32– 39% (31, 32, 34)

metabolic syndrome 37.3% meta- analysis 
result

(42)

Any thyroid diseases 9.70% 4.6– 14.6% (9, 11, 12, 18)

hypothyroidism 8.18% 6.1– 10% (9, 16, 19, 22)

hyperthyroidism 0.3% (19)

Any neurological diseases 19.05% 10.7– 37.3% (8, 13, 14, 19)

migraine 34.8% meta- analysis 
result

(49)

epilepsy 2.86% 1.8– 4.2% (12, 19, 22)

multiple sclerosis 0.4% (9)

Any gastrointestinal 
diseases

21.3% 7.3– 36.4% (8, 11, 13, 14, 19)

Peptic ulcer 8.13% 4.5– 10.8% (7, 10, 19)

irritable bowel disease 3.65% 1.6– 5.7% (12, 22)

Any respiratory diseases 21.54% 2.9– 71.82% (8, 9, 11, 13, 14, 19)

(continued)
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sex, history of attempted suicide and physical abuse, low income, longer and more 
severe depressive episodes, higher duration of untreated illness, ten or more recur-
rences during the course of illness, childhood onset, presence of co- morbid anxiety 
and substance misuse disorders.7,8,10– 15 The presence of physical co- morbidity is also 
responsible for greater levels of disability and dependency, low levels of employment 
suitability, higher psychiatric consultation and hospitalization rates, and increased 
refractoriness for the treatment of depressive mood states.10,11,15 Physical co- mor-
bidities reported to occur more frequently in BD than expected in the general 
population include circulatory and related precursor diseases, asthma and chronic 
obstructive pulmonary disease, migraine, epilepsy/ seizures, multiple sclerosis, gas-
tric ulcer, irritable bowel syndrome, thyroid diseases, human immune deficiency 
virus (HIV) and hepatitis C virus (HCV) infection. (Table 19.1).7,9,10,12,16,17 These are 
described in more detail as follows.

Circulatory and related precursor diseases
As for the general population, circulatory disorders are one of the leading causes of 
mortality and morbidity in BD. The reported prevalence in BD patients ranges between 
1.2% and 34.8%.8,11,13,14,18,19 These higher rates are mainly associated with accelerated 
atherosclerosis,20 resulting particularly in ischaemic heart diseases and stroke as cardi-
ovascular and cerebrovascular morbidity.9,16 The prevalence of ischaemic heart diseases 
and stroke has been reported as being 1.2– 10.6% and 1.4– 1.9% respectively.9,16,18,19,21– 23 
The National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) 
study showed that ischaemic heart diseases are approximately five times higher in BD 
patients compared with controls.23 Follow- up results of the NESARC study indicated 
that patients with BD were at a 2– 3- fold increased risk of developing any cardiovascu-
lar disease and were diagnosed 14– 17 years earlier compared with matched controls.24 
The occurrence of ischaemic strokes was also reported to be higher in BD with a 1.74- 
fold increased risk compared with the general population.25

Co- morbid Condition Mean 
Prevalence of
Medical 
Co- morbidity

Range across  
the Studies

References

Chronic obstructive pulmonary 
disease

9% 6.6– 12.9% (9, 12, 16, 19, 22)

asthma 10.77% 3– 20.1% (9, 10, 16, 18, 19, 22)

Any infectious & parasitic 
diseases

7.6% (14)

human immuno- deficiency 
virus

1.28% 0.1– 2.8% (9, 14, 16, 19)

hepatitis C virus 7.1% 1.9– 13.5% (9, 14, 19)

Any cancers 3.78% 2.8– 4.5% (12, 14, 16, 18)

Table 19.1 Continued
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The observation that the risk of developing ischaemic heart disease is higher in 
younger than older BD patients in comparison with their counterparts in general 
population21 has resulted in BD being proposed as one of the moderate- risk con-
ditions for atherosclerosis and early diagnosis of cardiovascular diseases among 
youth.20 Clinical and epidemiological factors associated with greater occurrence 
of co- morbid cardiovascular diseases in BD include longer duration of depres-
sive episodes,26 female sex,27 increased manic/ hypomanic symptom burden and 
type I illness.28 An anticipated earlier onset of ischaemic stroke has also been 
reported in BD and a greater risk of manifesting has been associated with male 
gender, presence of a lower socio- economic status and co- occuring medical 
co- morbidity.29

It is well established that hypertension, obesity, diabetes mellitus type II, dys-
lipidemia, and metabolic syndrome are leading precursor illnesses for circulatory 
diseases.30

Obesity and excess weight are frequently determined in BD in a large number of 
cases (28.9– 44.4% and 32– 39% respectively).11,31– 35 These appear to be related with 
pharmacological treatment of BD and occurring more frequently with advancing 
age.33,34 Obesity and excess weight are also associated with a range of negative out-
comes in BD, such as decreased global and cognitive functioning and life satisfac-
tion, increased disability,35,36 early onset of BD symptoms,34 increased duration and 
hospitalization rates in depressive episodes,33 and presence of psychiatric and medi-
cal co- morbidity.32– 34

Higher prevalence rates of hypertension in BD are reported in several nationwide 
epidemiologic studies with rates varying between 10.4% and 34.80%.7,9,10,12,16,18,19,23 
There is a twofold increased hypertension risk in patients with BD compared with 
the general population with an earlier onset than expected.23

Dyslipidemia has also been shown to be more prevalent in BD patients com-
pared with the general population with prevalence rates varying between 12.5% 
and 23.4%.9,16,18,19,37 The incidence rates of dyslipidemia are approximately 1.5 times 
higher in the bipolar population37 and tend to be more frequent with advancing age 
and in men.37,38

The association between BD and diabetes mellitus type II is well established. 
A recent meta- analysis revealed that BD patients have double the risk of diabetes 
mellitus type II compared with controls with a prevalence of 9.4%.39 The pres-
ence of co- morbid diabetes mellitus in BD has been shown to be more frequent 
with advancing age, later age of disease onset, lower level of education,40 a more 
chronic course with higher rates of rapid cycling, and non- response to lithium 
treatment.41

Metabolic syndrome, defined as a composite measure of vascular risk factors 
(abdominal obesity, hypertriglyceridemia, low high- density lipoprotein levels, hyper-
tension and insulin resistance), has been reported to be twofold higher in BD patients 
compared with controls with a prevalence of 37.3%.42 Similarly to other degenerative 
vascular risk factors, metabolic syndrome is more frequent with advancing age43 and 



RelaTionshiPs beTWeen GeneRal meDiCal ConDiTions anD biPolaR DisoRDeR 275

      

antipsychotic treatment42 and it results in a number of negative clinical outcomes, 
including higher number of hospitalizations44 and history of suicide attempts.45

Thyroid diseases
Thyroid diseases have consistently been reported as more common in BD com-
pared with the general population with reported prevalence rates between 4.6% 
and 14.6%.9,11,12,18 These higher rates are mainly attributable to hypothyroidism with 
prevalence rates between 6.1% and 10%9,16,19,22 while prevalence of hyperthyroidism 
is as low as 0.3%.22

The prevalence of thyroid diseases in BD is related with poorer response to stand-
ard treatments and more frequent with advancing age and in women.46 In particular, 
hypothyroidism is associated with negative clinical outcomes in BD including rapid 
cycling and cognitive decline.47,48

Neurologic diseases
Migraine, epilepsy/ seizures, and multiple sclerosis are the most frequently reported 
co- morbid neurological disorders in BD patients.17 A recent meta-  analysis  suggests 
a pooled prevalence of migraine as high as 34.8% in BD with higher rates of co- 
morbidity in type II rather than type I disorders.49 Of importance, migraine appears 
to cluster with greater frequency with other physical co- morbidities in BD50 and is 
associated with lower economic status51 and a range of negative outcomes  includ-
ing earlier age at onset,51 more severe and frequent  depressive  episodes,50 co- morbid 
anxiety disorders, and suicidal behaviour.51

Prevalence of multiple sclerosis and epilepsy in BD patients is reported to be 
higher than the general population with rates between 0.4% and 1.8– 4.2% respec-
tively.9,12,19,22 Nationwide cohort studies indicate a four- times higher risk for epi-
lepsy52 and two- times higher risk for multiple sclerosis53 in BD. More studies are 
warranted in this area to understand the temporal relationship and the impact of 
these diseases on BD course.

Gastrointestinal and respiratory diseases
The prevalence of any gastrointestinal co- morbidity is reported to be between 
7.3% and 36.4% in BD.8,11,13,14,19 Peptic ulcer and irritable bowel syndrome are the 
leading causes of these higher rates with a prevalence of 4.5– 10.8%7,10,19 and 1.6– 
5.7%12,22 respectively.

The prevalence of pulmonary diseases in BD has been reported between 2.9% 
and 71.82% with a mean rate of approximately 20%.8,9,11,13,14,19 Asthma and chronic 
obstructive pulmonary disease contribute the most with prevalence rates of 3– 
20.1%9,10,16,18,19,22 and 6.6– 12.9%9,12,16,19,22 respectively.

Despite the significant prevalence of these conditions in BD, there is paucity of 
studies available. Longitudinal studies are warranted to better understand the tem-
poral association of gastrointestinal and respiratory diseases with BD.
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Infectious diseases
Individuals with BD are at risk of infectious diseases largely due to substance use 
disorders (SUDs) and high- risk sexual behaviours.17 The overall prevalence of infec-
tious and parasitic diseases is reported as 7.6% in BD.14 HIV and HCV infection are 
the most frequent infectious diseases co- morbid to BD. Prevalence rates for HIV 
and HCV infection are reported between 0.1% and 2.8% and 1.9% and 13.5% respec-
tively.9,14,16,19 HIV infection in BD is associated with an escalation in clinically signifi-
cant cognitive decline,54 enhanced impairment in daily functioning,54 and decreased 
adherence to treatment for both HIV and BD.55 Further studies are necessary to 
investigate the link between BD and infectious diseases.

Neoplastic diseases
Thus far, studies conducted on the co- morbidity between cancer and BD have 
reached inconsistent results with different prevalence rates ranging between 2.8% 
and 4.5%.12,14,16,18 Although some nationwide cohort studies have reported no 
increased risk of neoplastic morbidity,5 other studies have suggested a 1.39 to 2.6- 
times higher overall cancer risk in BD patients.56,57 Notably, a significant increase of 
female- hormone- regulated cancers such as breast, cervical, and uterine cancers and 
tobacco and alcohol- related cancers is shown in patients with BD.56

Underlying causes of elevated co- morbidity between 
general medical conditions and bipolar disorder
The increased prevalence of medical conditions and related higher mortality reported 
in BD are most likely a multifactorial phenomenon driven by both multiple causality 
and possible bilateral directionality (Figure 19.1). Bipolar illness has been reported 

Life style 
choices

•Tobacco misuse/dependence
•Alcohol & substance misuse/

dependence
•Unhealthy diet habits
•Physical inactivity

Allostatic 
load

Co-morbidity
of

GMC & BD

• HPA axis abnormalities
• Inflammatory dysregulations
• Oxidative stress
• Shared genetic factors

Treatment
effects

• Side effects of antipsyhotics, 
antidepressants and mood 
stabilizers such as weight gain,
insulin resistance, dyslipidemia, 
diabetes mellitus type II etc.

Figure 19.1 underlying causes of elevated co- morbidity between general medical 
conditions (GmCs) and bipolar disorder (bD)
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to contribute to the worsening of physical health and of pre- existing general medical 
conditions as well as associated with newly developed physical disorders during the 
course of the illness itself.58,59

Lifestyle choices
Detrimental lifestyle choices impacting on physical health such as increased tobacco 
consumption, a sedentary lifestyle, substance misuse, and unhealthy diet habits have 
been described in BD.58

Tobacco use is a known cause of highly co- morbid medical conditions in BD, 
including different types of cancers, circulatory and respiratory diseases, diabetes 
mellitus, and peptic ulcer.60 Lifetime smoking rates in BD are approximately 3.5 
times increased and patients tend to be more nicotine dependent and have lower ces-
sation rates compared with the general population.61

Substance and alcohol use disorders are known risk factors for cancers, diabetes 
mellitus, hypertension, circulatory, respiratory, liver, and sexually transmitted dis-
eases.62 The co- morbidity of any substance use is very common in BD with a lifetime 
prevalence rate of approximately 50%.63

Physical inactivity and unhealthy dietary choices contribute to the development 
of circulatory and related diseases and diabetes mellitus.64 It has been shown that 
patients with BD are more likely to report poor exercise habits and suboptimal eat-
ing behaviours, such as infrequent walking, less than two regular daily meals, and 
having difficulty in obtaining or cooking food.64

In conclusion, there is an established relationship between BD and day- to- day 
lifestyle choices that might inadvertently increase health hazards, thus predisposing 
to general medical conditions with increased frequency compared with the general 
population.

Allostatic load and bipolar disorder
The over- activity of physiological systems in an effort to adapt to environmental chal-
lenges has been described in the literature as ‘allostatic load’ resulting in ‘nitrosative’ 
stress affecting a range of bodily functions, resulting in DNA damage, endothe-
lial dysfunction, decrease in inflammatory response, and telomere shortening.65,66 
Furthermore, allostatic load leading to a more frequent occurrence of oxidative phe-
nomena across body systems is believed to contribute to the onset or to the acceler-
ated evolution of the wide range of medical conditions observed in BD with a higher 
frequency compared with the general population.65,66 Hence, this line of research sug-
gests that the overall risk of developing or worsening of common medical conditions, 
such as cardiovascular disease, might be influenced by factors intrinsic to the adap-
tive pathophysiology of BD which are likely to be particularly evident in more severe 
forms of the illness.66– 68

Neuropsychological stress is often described in clinical presentations of BD in con-
junction with a heightened function of the hypothalamic pituitary adrenal (HPA) 
axis. Stress can affect glucocorticoid signalling and cardio- metabolic physiological 
responses so that excessive HPA axis activity can increase the allostatic load in BD 
inducing obesity, insulin resistance, glucose intolerance, dyslipidemia, hypertension, 
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and telomere shortening.69 Telomere shortening, considered a proxy for aging, has 
been associated with general medical conditions in BD possibly related to physical 
degeneration.17,65 A higher allostatic load might contribute to explain the increased 
risk of mortality, cognitive impairment, and a general decline in physical function-
ing, including cardiovascular diseases, as shown in longitudinal population studies.67 
It has been shown that intracellular glucocorticoid and mineralocorticoid receptors 
share complex interactions with hetero- dimers, co- activators, and co- repressors cas-
cading into genetic and epigenetic modifications affecting transcription factors in 
approximately 30% of genes affecting a range of biological functions.69 Furthermore, 
there is evidence for exaggerated HPA- axis activity in BD synergistic with an over-
active inflammatory system. For example, it has been shown that a blunted neu-
roendocrine response can coexist with T cells glucocorticoid receptor resistance 
and increased lymphocyte signalling following a stress challenge.70,71 These studies 
support the notion that allostatic load, modulated by the contributions of multiple 
system interactions, might be contributing not only to the pathogenesis of BD but 
also to co- morbid general medical conditions.65 For instance, the role of the immune 
system and a pro- inflammatory response in BD has recently been investigated as an 
independent contributing factor not only to the aetiology of the disorder but also as 
a potential independent variable to the development of general medical conditions.66 
Inflammation is implicated in mechanisms involved in endothelial dysfunction, 
plaque formation, and related complications (eg rupture and thrombosis), athero-
sclerosis, hypertension, diabetes, and obesity.68 It has also been shown that aberrant 
inflammatory processes take place in the central nervous system and in the periphery 
of individuals with BD.67,68 Early reports of higher presentations of autoimmune con-
ditions in BD (eg autoimmune thyroiditis)72 have now expanded into the observation 
of accentuated responses in a range of components of the immune system.73 These 
include markers of systemic inflammation (eg high- sensitivity C- reactive protein 
(hsCRP)), linked with an increased risk of developing atherogenesis and plaque for-
mation68 and also peripheral cytokines. Increases in peripheral levels of hsCRP have 
been demonstrated in bipolar mania.74 Peripheral pro- inflammatory cytokines such 
as interleukin (IL) 2 and 4 have been shown to be elevated in BD in the manic phase, 
while IL 6 has been shown to be preferentially elevated in the depressed state of BD.75 
Furthermore IL 2, 6, and tumour necrosis factor (TNF) receptor availability in BD 
have been shown to correlate with body mass index, leptin circulating levels, circulat-
ing lipids, and medication status.76 Other peripheral inflammatory markers shown to 
be increased in BD include TNF α, IL 1, 4, and 8.65,66

In summary, allostatic load (ie, expression of adaptive changes occurring in BD) 
could further contribute to not just the pathogenesis of mood disorders but also the 
biological underpinnings of the high frequency of general medical conditions, par-
ticularly in relation to atherosclerosis and vascular disorders. Another important 
clinical phenomenon is the observation of the presence of cognitive impairment 
with illness progression also potentially associated with allostatic load.77 Recent 
research findings suggest a correlation between general medical conditions and 
cumulative measures of illness burden (eg greater chronicity and higher number 
of episodes65,77).
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Pharmacological treatment
The excess of general medical conditions and mortality associated with BD antecede 
modern psychopharmacology. Nevertheless, some pharmacological treatments have 
the potential to increase the risk of developing or worsening general medical condi-
tions in view of their association with metabolic and endocrine effects, weight gain 
(defined as a minimum of ≥7% increase compared with baseline weight), obesity, 
diabetes mellitus type II and cardiovascular diseases.78– 80 Recognized contributory 
factors include the dose of the psychotropic drugs, concurrent medications and their 
side effects and potential interactions, diet, lifestyle, and physical activity levels.81 
Examples of compounds used as first- and second- line treatment options in BD treat-
ment and their common potential contribution to general medical conditions are 
described as follows.

Lithium
Lithium is widely used in the treatment of BD and it is associated with impaired 
nephrogenic functions, hypothyroidism, hyperparathyroidism, and weight gain in 
terms of major adverse effects.82

Clinical hypothyroidism is nearly six times higher and thyroid- stimulating hor-
mone increases on average by 4.00 iU/ mL in lithium- treated patients compared with 
placebo.82 Lithium- induced hypothyroidism is more prevalent in women and most of 
the patients are diagnosed in the first years of lithium treatment.82 Lithium treatment 
also causes a 10% increase in calcium and parathyroid hormone in patients with nor-
mal baseline levels compared with controls.82

Reduced glomerular filtration rate by – 6.22 mL/ min to – 10.3 mL/ min and urinary 
concentrating ability by 15% of normal maximum were shown in lithium- treated 
patients.82 Although these impairments may not be clinically significant in most 
of the patients, progress to nephrogenic diabetes insipidus and chronic interstitial 
nephropathy are seen in some cases.80 However, end- stage renal disease is rare but 
may occur after long- term lithium treatment.80

Weight gain in lithium- treated patients is described as a dose- dependent side 
effect, particularly evident in the first two years of treatment, and is present in more 
than 70% of treated individuals with 30% reaching obesity.79 Animal studies have 
indicated that this effect is mediated by an increase in glucagon release and conse-
quent hypoinsulinemic and hyperglycaemic effects.83 This phenomenon has been 
shown to be particularly pronounced in case of insulin resistance, so that effec-
tive glycaemic control is particularly important in diabetic bipolar patients treated 
with lithium.83 As the weight gain effects of lithium appear dose- dependent, plasma 
lithium levels below 0.8 mmol/ l are less likely to cause metabolic perturbation.79

Sodium valproate
Sodium valproate has been associated with weight gain in 3– 20% of people treated79 
and body weight increases occur as early as after two to three months of treatment 
and may continue without plateau for months or years throughout treatment.80 
Maintenance serum levels have been described in the range of 85 +/ –  30 μ/ ml  
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for divalproex and levels above 125 μ/ ml have been associated with more frequently 
occurring weight gain suggesting the importance of considering the minimum 
effective dose (especially in prophylaxis) to minimize the occurrence of dose- related 
side effects.79,84 Valproate treatment is also associated with higher plasma insulin 
levels indicating possible development of insulin resistance, higher triglyceride and 
lower HDL- C levels as dyslipidemic disturbances distinct from weight gain effects.85

Second- generation antipsychotics with mood- stabilizing 
properties
Second- generation antipsychotics, increasingly used in the treatment of BD, have 
been associated with weight gain, insulin resistance, diabetes mellitus, and also 
hyperlipidemia, which in turn potentially contributing to sensitizing patients 
to overall metabolic dysregulation.78 Clozapine and olanzapine are considered 
the greatest contributors, followed by quetiapine, risperidone, paliperidone, and 
asenapine as moderate contributors to weight gain.78 Aripiprazole, lurasidone, and 
ziprasidone generally associated with body weight effect of a smaller magnitude.78 
Olanzapine- induced weight gain has been shown to be common and in the range 
of 2.5 kg in efficacy studies in bipolar mania, of a greater magnitude of sodium val-
proate, and more pronounced when used as adjuvant treatment rather than mono-
therapy (20% vs 6%).79 Weight increase associated with quetiapine administration 
has been described to be equivalent to 7% of the initial body weight, in the range 
of 2.6 kg in treatment studies in bipolar mania,86 and of a similar magnitude to 
sodium valproate.79 Efficacy studies indicate that clozapine’s metabolic effects tend 
to be progressive over longer periods of duration of treatment resulting in 10– 20% 
increments of initial pre- treatment weight.79,87 Risperidone- induced weight gain 
shown in RCTs appears to be less significant compared with other similar antip-
sychotics with a mean increase in weight equivalent to 2.9 kg compared with 4.45 
kg for clozapine, and 4.15 kg for olanzapine.79,88 Treatment studies suggest that 
asenapine weight gain is four- times higher and paliperidone is two- times higher 
compared with placebo, in the range of 7% increase, significant in the first three 
months of treatment and progressive for a year.89 Metabolic effects of ziprasidone 
and aripiprazole have been shown to be minimal90, 91 and these two compounds 
should be considered as an option when a relatively more weight neutral com-
pound is indicated.92

Second- generation antipsychotics are also risk factors for lipid abnormalities and 
diabetes mellitus. Clozapine and olanzapine are associated with the highest risk 
for lipid abnormalities and diabetes mellitus followed by quetiapine.78,92 Effects of 
the other second- generation antipsychotics on lipid and glucose metabolism are 
reported to be mild or minimal.78,89

All antipsychotics have the potential to reduce the seizure threshold and increase 
the risk of sudden cardiac death in a dose- related fashion most likely related to 
their propensity to increase the corrected QT interval.78 This risk should be always 
taken into account and particularly in cases of family histories of sudden cardiac 
death.78
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Lamotrigine
Clinical studies in lamotrigine treated BD patients suggest weight changes similar 
to placebo- treated groups both in monotherapy and as adjunctive treatment.79 It fol-
lows that the impact of lamotrigine on weight gain and body metabolism is generally 
considered minimal and this compound can be useful in case of medical co- morbid-
ity when clinically indicated.79

Carbamazepine
The association between carbamazepine and weight gain is mostly based on epilepsy 
studies rather than observations in bipolar patients and indicates possible weight 
gain in treated patients.79 Potential mechanisms for weight gain include appetite 
stimulation, fluid retention, changes in lipid profile and oedema.79

Antidepressants
Antidepressants are not the treatment of choice in BD despite being not uncommonly 
co- prescribed with mood stabilizers in the treatment of bipolar depression. Among 
the antidepressants often prescribed in BD, selective serotonin re- uptake inhibitors 
(SSRIs) have been associated with weight loss in the acute treatment phase (aside 
paroxetine which has been linked with weight gain) and weight gain is described in 
SSRIs maintenance phase.79,93 Bupropion has been associated with weight loss and 
venlafaxine is believed not to cause significant weight variations.79,93 Mirtazapine 
and tricyclic antidepressants are known to induce weight gain.79,93 Furthermore, 
venlafaxine is frequently associated with dose- dependent hypertension and tricyclic 
antidepressants and bupropion are known for epileptogenic potential.94,95

Treatment implications

Minimizing health risks
Management of lifestyle choices which cause health risks is most advisable. Smoking, 
unhealthy diets, and a sedentary lifestyle can be modified with targeted interven-
tions which can include simple education of patients and carers, and participation in 
more complex behavioural programmes for cessation of smoking and/ or substance 
misuse and dietary advise.78,96

Assessment and monitoring of physical health
It is important to systematically assess the health of individuals with BD. This is par-
ticularly relevant when psychotropic medication is prescribed and imperative when 
physical health is likely to be affected.78 This should be conducted in conjunction 
with assessing generic and specific lifestyle risks and use of substances (eg smoking, 
alcohol use, etc). This aspect of care is important to emphasize in view of the evidence 
of healthcare disparities in mental health.97

In order to establish concomitant risk factors, personal and family histories can help 
to detect the presence of diabetes mellitus, high blood pressure, and vascular diseases 
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including ischaemic events.78 Relevant prescribed medication should be assessed for 
potential interactions and potentiation of metabolic effects. Baseline measures should 
include weight measurement, blood pressure, and waist circumference.78,98 With 
regard to weight measurement, waist circumference appears to be a better predictor 
than body mass index for insulin resistance, hyperlipidemia, and hypertension.78 Full 
blood count, fasting glucose, fasting lipid profile, electrolytes, liver enzymes, serum 
bilirubin and creatinine, prothrombin time and partial thromboplastin time, eGFR, 
urinanalysis, urine toxicology for substance use, thyroid stimulating hormone, and 
prolactin levels should be performed before initiation of psychotropic treatment for 
BD.98 Abnormalities in haemoglobin A1c (HbA1c) has been suggested as a more sen-
sitive approach to detect patients likely to develop diabetes and its measurement can 
be added to routine analyses.99 Baseline electrocardiography should complete the 
assessment especially in cases of patients with risk factors such as QTc prolongation, 
arrhythmias, and family history of sudden cardiac death.78,98

Health monitoring is an essential component of the management of BD and should 
be part of a regular comprehensive programme of regular medical follow- ups on a 
yearly basis.96 With regard to pharmacological management, in the absence of any 
abnormalities detected at baseline, good practice suggests a minimum frequency of 
follow- ups at six weeks, three months, and six months after baseline assessment and 
on yearly basis subsequently. If risk factors are identified at baseline and/ or abnor-
malities are detected, the frequency may vary in relation to specific needs of the indi-
vidual with a tendency to be more frequent.78 Electrocardiography is also tailored on 
individual needs such as the presence of significant abnormalities, history or risks of 
sudden cardiac death, and specialist advice.78

Pharmacological optimization
It is essential that pharmacological prescribing is tailored on specific patients’ 
needs by taking into account any significant general medical condition. 
Consideration should be given to minimizing poly- pharmacy and pharmaco-
logical potentiation of unwanted effects by combining psychotropic drugs with 
compounds which could increase health- risk parameters. In case of significant 
general medical problems or in the presence of significant health risks, it is gener-
ally advisable to switch to compounds with the least effect on metabolism, weight, 
and cardiac conductivity.78

Pharmacological management of general medical conditions
Similar to the general population, specific treatments to address general medical 
conditions including statins, antihypertensive treatment, and hypoglycaemic drugs 
might be indicated, especially in cases when lifestyle changes have not proven suf-
ficiently effective to obtain normalization.78

Conclusion
In summary, BD is associated with an excess of medical conditions and increased 
premature mortality compared with the general population. Awareness of medical 
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co- morbidity and a systematic approach to the physical needs of patients are impor-
tant components of the treatment provided. Attention to modifiable risk factors and 
pharmacological optimization can help, improving clinical outcome and quality of 
life of patients. It is important for future studies to devote attention to the physical 
health of patients and to consider longitudinal designs and operationalized crite-
ria to systematically evaluate physical health and its temporal relationship with the 
onset and progression of mood symptoms, and factors implicated in improving out-
come of medical morbidity in BD.
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Introduction
Bipolar disorder (BD) is a chronic and often disabling mental illness characterized 
by the occurrence of recurrent episodes of depression and elevation over the course 
of an individual’s lifetime.1 Half of patients will suffer from another episode within 
one year of recovery from a mood episode,2 and more than 90% of patients who have 
a single manic episode will have recurrent episodes throughout their life.1 As a result, 
the economic burden of BD is substantial.3,4 In the United States (US) alone, national 
projections on the impact of BD on the labour force are estimated to be as high as 
$14.1 billion.5 Internationally, lifetime prevalence rates of bipolar I disorder, bipo-
lar II disorder, and subthreshold BD are 0.6%, 0.4%, and 1.4%, respectively. Twelve- 
month prevalence rates of bipolar I disorder, bipolar II disorder, and subthreshold 
BD are 0.4%, 0.3%, and 0.8%, respectively.6

While the lifetime and 12- month prevalence of BD is similar between males 
and females, studies have identified gender differences in clinical presentation and 
course, which may contribute to differences in treatment response.7,8 Reproductive 
hormones may influence BD course, particularly in women, and emerging lines of 
evidence support a relationship between the menstrual cycle and reproductive events 
with mood symptoms.9,10 Thus, the management of BD in women requires gender- 
specific information in order to enhance treatment outcomes.7,11

Gender differences in the clinical presentation  
of bipolar disorder
Most, but not all studies, suggest that women may have a later age of BD onset 
compared with men.12,13 These findings may be secondary to differences associ-
ated with bipolar subtype, notably, that bipolar I disorder occurs at an earlier age 
than bipolar II disorder.1 Males’ first mood episode is more likely to be manic, and 
conversely, females’ first episode is more likely to be major depressive.14 Similarly, 
females may be more likely than males to be diagnosed with bipolar II disorder.15  
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However, these findings are not consistent across the literature, and some studies 
have shown no significant gender differences in bipolar subtype.9 Females are also 
more likely than males to experience mixed episodes13 and rapid cycling.15 Both 
mixed episodes and rapid cycling have been associated with poorer BD prognosis.16,17

Research evaluating whether depressive episodes are more prevalent among 
females has yielded variable results.8 However, females with BD are consistently 
more likely than males to report a lifetime experience of depression rather than dis-
crete depressive episodes.9,18 Results from one longitudinal study that included 80 BD 
outpatients9 indicated that women reported depression (28.3% vs 17.0%) and large 
fluctuations in mood over three months more frequently than men.

Further, females often have patterns of medical co- morbidity that differ from 
males.1 There is some evidence suggesting that females compared to males may dis-
play higher rates of endocrine/ metabolic disorders,12 abdominal obesity,19 and appe-
tite and weight changes.14 Of note, elevated body mass index has been shown to be 
a significant predictor of diminished response to combined treatment with lithium 
and valproate.20

Rasgon et al.21 evaluated metabolic function in 103 women with BD compared to 36 
age- matched healthy controls and found that women with BD demonstrated worse 
metabolic biomarkers compared with healthy controls. Specifically, women with BD 
had higher levels of fasting insulin, fasting plasma glucose, and homeostatic assess-
ment of insulin resistance scores and greater body mass index and waist circumfer-
ence compared with women without BD. Family history of type 2 diabetes mellitus 
was associated with significantly worse metabolic biomarkers among women with 
BD but not among healthy controls. While second- generation antipsychotics, which 
are commonly used to treat BD, are known to promote metabolic dysfunction, in 
this study medication type was not associated with metabolic biomarkers, suggest-
ing that metabolic dysfunction in women with BD may not be entirely the result of 
pharmaceutical treatment. Rather, metabolic dysfunction may be an integral aspect 
of the pathophysiology in a subset of women with BD.21

In addition to medical correlates, gender differences in psychiatric co- morbidi-
ties may also impact treatment. Among patients with BD, eating disorders are more 
prevalent among females22,23 and may be associated with a more severe bipolar 
course, including earlier age of onset,22– 24 greater number of depressive and mood 
episodes,23,24 higher rates of rapid cycling,23 more severe depressive symptoms,22 and 
suicide attempts.23,24

The longitudinal consequences of co- morbid eating disorders in females with BD 
remain to be definitively established. However, studies evaluating the influence of 
co- morbid eating disorders in patients with unipolar depression provide some evi-
dence that co- morbid eating disorders may be associated with an increased risk for 
depression recurrence and relapse, as well as a diminished response to antidepres-
sant treatment.25,26

We recently evaluated the effects of lifetime eating disorder co- morbidity on the 
clinical course and longitudinal outcomes in patients with BD.27 Among 503 BD 
outpatients, 76 (15.1%) reported a lifetime history of an eating disorder. Bipolar dis-
order outpatients with versus without co- morbid eating disorders were more often  
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female (86.8% vs 53.2%), and median time to recovery from depression for patients 
with an eating disorder was approximately twice as long (454 vs 230 days) as patients 
without co- morbid eating disorders. Additional research is warranted to ascertain the 
influence of co- morbid eating disorders on BD illness course and treatment outcomes.

Thus, BD manifests somewhat differently among males and females, with respect 
to timing of onset, symptom profile, and medical and psychiatric co- morbidities. 
The astute clinician will take this information into account so as to be able to counsel 
each patient according to his or her individual risk profile.

Mood cycling and the female reproductive cycle
The average age of the first BD episode ranges from age 18 to the late 20s,1 placing 
women at risk for mood episodes across the reproductive years.28 Several lines of 
research support an interaction between reproductive events and increased risk for 
affective symptoms, both in women generally, and particularly in women with BD. 
Beginning in puberty, girls are at increased risk for depression,29 and throughout the 
reproductive cycle, women with mood disorders are more susceptible to premen-
strual mood changes compared to healthy peers.10,30

Reciprocally, a number of women with BD meet diagnostic criteria for premen-
strual dysphoric disorder (PMDD),31 a severe form of premenstrual syndrome 
marked by emotional lability, low mood, and/ or anxiety. Symptoms begin during 
the late luteal phase of the menstrual cycle and remit at onset of menses or shortly 
after.1 With the release of the Diagnostic and Statistical Manual of Mental Disorders 
(5th edition) (DSM- 5), PMDD moved from the appendix to primary syndromes.1 It 
remains unclear whether PMDD in women with BD should be considered a sepa-
rate diagnostic entity from BD with menstrual entrainment of mood cycles; further 
research in this area is urgently required.32 Nonetheless, the distinction may have 
important implications for treatment.

A common and effective means of treating PMDD is the use of selective seroto-
nin reuptake inhibitors (SSRIs) given during the luteal phase only.33 However, Dias 
and colleagues highlight the need for caution regarding the use of antidepressants to 
manage luteal- phase mood symptoms among women with BD.31 Bipolar depression 
may be less likely to respond to treatment with canonical antidepressants, and fur-
thermore, antidepressants can precipitate manic switching and cycle acceleration,34 
suggesting that alternative treatments may be warranted for women with menstru-
ally entrained bipolar mood cycling.

There is some evidence that oral contraceptives (OCPs) may assist with PMDD 
symptom management.30 However, using mood stabilizers and OCPs concurrently 
requires caution as mood stabilizers may influence the metabolism of OCPs.7 OCPs 
have been shown to reduce the effective serum levels of both valproate and lamotrig-
ine.35 Conversely, carbamazepine, oxcarbazepine, and topiramate have been shown to 
induce cytochrome P450 3A4, leading to enhanced metabolism of both the estrogenic 
and progestogenic components of OCPs and thus reducing their effectiveness.36,37

In women whose mood- stabilizing therapy is insufficient to control their menstru-
ally entrained cycling, a switch of mood stabilizer should be considered before the 
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addition of an OCP to the regimen, particularly if the mood stabilizer in question is 
known to interfere with the metabolism of the OCP. In cases where the OCP reduces 
serum levels of the mood stabilizer, regular monitoring of mood stabilizer serum 
levels in combination with clinical judgement should be sufficient to establish an 
appropriate and effective dose. It should be noted that some evidence suggests that 
lamotrigine on its own may be of particular utility for reducing the amplitude of 
mood variability across the menstrual cycle.38

Beyond menstrually entrained cycling, menstrual abnormalities are also com-
monly reported among women with BD and require consideration in the man-
agement of affective symptoms. In some cases the menstrual abnormality may 
predate the bipolar illness. For example, in one study approximately 50% of 
women with BD reported menstrual abnormalities including menorrhagia, amen-
orrhoea, and irregular periods, prior to initiating treatment of mood symptoms.39 
Alternatively, menstrual abnormalities may also emerge pursuant to treatment 
with mood stabilizers. In particular, valproate compounds have been found to 
exacerbate pre- existing menstrual abnormalities as well as precipitate new onset 
of menstrual abnormalities in women without previous symptoms.40 Valproic acid 
has also been associated with the onset of polycystic ovary syndrome, one of the 
most common endocrinopathies among women, more so than any other mood 
stabilizer39,40 and represents a significant consideration with respect to treatment 
for women with BD.

Thus, the mood cycling evident in BD has many points of intersection with the 
menstrual cycle. Bipolar mood cycles may be entrained with the menstrual cycle, 
and menstrual abnormalities may predate the diagnosis and treatment of BD in a 
significant subset of women. Additionally, the pharmacological effects of mood sta-
bilizers on the metabolism of OCP and the functioning of the female reproductive 
cycle are important to take into account when selecting appropriate treatment agents 
for women with BD.

Treatment of bipolar disorder during pregnancy 
and postpartum
The management of BD during the perinatal period, including preconception, preg-
nancy, and postpartum, requires a careful approach to optimize the maintenance of 
mood stability while minimizing the potential for adverse fetal effects conferred by 
mood- stabilizing medications.7,41

Manifestations of bipolar disorder in the perinatal period
The issue of whether pregnancy is protective against mood episode relapse is con-
troversial; however, when considered collectively, pregnancy does not appear to 
increase risk for mood symptoms in women with BD.11 Viguera et al.42 found that 
risk for mood episode recurrence was twofold greater among pregnant women who 
discontinued a mood stabilizer, particularly abruptly, compared with those who 
continued throughout the pregnancy. Predictors of illness recurrence during preg-
nancy included a bipolar II disorder diagnosis, an earlier age of BD onset and illness 
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duration, a greater number of prior recurrences, antidepressant use, and use of anti-
convulsants compared with lithium.

In contrast, postpartum is a period of clearly elevated risk for mood episodes in 
women with pre- existing BD.43 Approximately 40– 67% of women with BD report 
experiencing postpartum mania or depression.29,44 Additionally, women without a 
previous BD diagnosis may present for the first time with postpartum depression. 
This population is prone to being diagnosed and treated as unipolar, leading to the 
phenomenon of apparent treatment resistance. One investigation of this phenom-
enon found that over half of women diagnosed with treatment- resistant postpar-
tum depression in fact had bipolar features that had been missed by the treating 
clinicians.45 Identifying clinical indicators of possible BD for women with new onset 
postpartum depression is imperative because failure to properly diagnose postpar-
tum BD may delay the initiation of appropriate treatment, lead to inappropriate 
treatment, or result in polypharmacy and treatment refractoriness.46

Additionally, while postpartum psychosis is rare in the general population, affect-
ing one to two childbearing women per thousand, about 26% of childbearing women 
with BD experience psychosis during the postpartum period.47 Severe postpartum 
manic and psychotic symptoms are highest in the first two weeks postpartum among 
women with BD.48 Hallucinations and delusions in postpartum psychosis are often 
related to the infant, and in rare cases, may contribute to a risk of harm to the infant.49 
The most serious consequence of postpartum psychotic symptoms is the possibility 
of infanticide and suicide.

Therefore, the possibility of pregnancy needs to be considered in treating all 
women with BD during the reproductive years, and issues surrounding contracep-
tion and family planning are central to treatment management.41 Preconception 
planning should involve comprehensive prenatal counselling at least three months 
before pregnancy. Discussions should focus on the known possible risks of taking 
medications during pregnancy, as well as risks to both the mother and unborn child 
should bipolar decompensation occur, and the risk of genetic transmission of BD to 
the child.7 Folate supplementation is also recommended three months before con-
ception and continuing into the first trimester of pregnancy to reduce the risk of 
neural tube defects.7

Mood- stabilizing medication during pregnancy
The quality of data on psychotropic medication use during pregnancy is compro-
mised by complex ethical issues that preclude the conduction of randomized tri-
als.50 Thus, the best available information comes from large observational studies. 
However, since the underlying mental illness is in itself associated with negative 
outcomes for the neonate, including reduced birth weight and increases in obstetric 
complications,51 those studies that have not controlled for the underlying mental ill-
ness are very difficult to interpret.

Optimal decision- making on the use of psychotropic medication during 
pregnancy in women with BD requires a careful risk– benefit analysis for each 
patient.7,11 Monotherapy is preferable whenever possible.52 The teratogenic effects 
of valproate and carbamazepine are well documented in the literature.7 Lithium 
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was initially thought to produce a major increase in the risk of Ebstein’s anomaly; 
however, more recent and better- designed investigations have revised these esti-
mates greatly downward.53,54 While some elevated risk for cardiac anomaly may 
remain, the absolute risk remains small. With appropriate monitoring (includ-
ing fetal echocardiography and level II ultrasound), lithium may be a reasonable 
choice in pregnancy among women who have failed to achieve mood stabilization 
with alternative agents.54

Studies of antipsychotics in pregnancy are limited by small sample sizes, non- ran-
domized design, ubiquitous polypharmacy, and difficulty controlling for the under-
lying mental illness. The best available information does not suggest that increases 
in congenital malformation rates accrue to antipsychotics as a class, although avail-
able samples are underpowered to detect increases among rare malformations.51,55 
Increases in rates of preterm birth with first- generation antipsychotics55 and in 
rates of gestational diabetes with second- generation antipsychotics56 are supported. 
Quetiapine has been documented to have lower rates of placental passage than com-
parable medications,57 suggesting that in the absence of efficacy data, it is a reason-
able first choice. However, when efficacy data are available for a given agent, this 
should take top priority in agent selection for the patient.

For mothers concerned about medication exposure to the infant, electroconvul-
sive therapy (ECT) represents one potential treatment for perinatal mood disruption 
or psychosis. Several large case series support its overall safety and efficacy in preg-
nant populations.58,59 Studies also provide support for the beneficial effects of ECT in 
the treatment of postpartum psychosis.60,61

Transcranial magnetic stimulation (TMS) is a newer neurostimulatory approach 
that may also be of interest for women who wish to avoid medications. Studies on its 
use in BD are extremely limited and preliminary,62 and none have been conducted 
in pregnant women. However, pilot data support the tolerability and a reasonable 
degree of efficacy of TMS in pregnant women with unipolar depression.63,64

Other non- pharmacological approaches such as interpersonal and social rhythm 
therapy,65 cognitive behavioural therapy, and family focused therapy66 have shown 
good efficacy and may be helpful for reducing medication burden. Interventions 
should be aimed at maintaining a regular schedule of daily activities and stability in 
personal relationships.67 Other brief interventions to improve and maintain mental 
health for women with BD during the perinatal period include fostering family col-
laboration to promote maternal self- care, adequate maternal nutrition, adult social-
ization, and breaks from childcare.47 Though the use of dietary supplements with 
pharmacological treatment is common among patients with BD,68 findings from one 
recent review do not provide evidence for efficacy in treating bipolar depression.69 
Additionally, dietary supplementation may present danger to special populations, 
including pregnant women.70

Mood- stabilizing medication during postpartum
The management of BD in women during the postpartum period involves unique 
treatment challenges because both untreated symptoms and treatments pose risks. 
In most cases, the potential risks of untreated symptoms outweigh risks of carefully 
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selected medications with close monitoring.47 Decision- making regarding breast-
feeding is central to treatment management during the postpartum period.

Although breastfeeding is associated with many potential benefits to both the 
mother and child, it requires unique considerations in mothers diagnosed with 
BD due to its association with sleep disruption, which consequently increases the 
mother’s vulnerability to relapse.71 Pregnant women with BD should be counselled 
about the importance of maintaining their sleep well in advance of parturition and 
be encouraged to plan collaboratively for this need with their partners and other 
available support persons. New mothers with BD may also be encouraged to consider 
the relative benefits of full- time breastfeeding versus supplementing breast milk with 
formula or full- formula feeding to facilitate night- time feeds by alternative support 
persons.46

Another important issue related to breastfeeding is concern of infant toxicity due 
to exposure to various mood stabilizers in the breast milk. All psychotropic drugs 
used to treat BD are excreted to some degree in breast milk and therefore present 
some risk to the infant during the breastfeeding period.72 The American Academy for 
Pediatrics recommends determining whether medication is truly necessary, choos-
ing the safest drug, and encourages consultation between the paediatrician and the 
mother’s physician to discuss medications to which an infant is exposed and the 
potential side effects.7

Among mood- stabilizing agents, valproate is not appropriate for use in lactat-
ing mothers due to evidence of reduced full- scale IQ scores in their children at age 
three.73 Meador and colleagues did not detect any negative effect of carbamazepine 
or lamotrigine on IQ at three years.73 However, clinicians should monitor for hepa-
totoxicity and haematological toxicity in infants of mothers on carbamazepine and 
for skin rash in infants of mothers on lamotrigine. Similarly, lithium may be prob-
lematic in lactation due to a narrow toxic– therapeutic window and potential wide 
swings in serum levels related to immature clearance capacities in infants. While 
most breastfeeding babies do not experience adverse effects from maternal lithium 
use, toxicity is possible, especially if infants become dehydrated.47 However, some 
authors have suggested that close monitoring of serum lithium levels in mother and 
infant can permit breastfeeding.74

Outcome data for the use of atypical antipsychotics in lactation are limited; how-
ever, typically infant serum levels range from undetectable to <10% of maternal lev-
els. In an olanzapine surveillance study, the most commonly reported adverse events 
were somnolence (3.9%), irritability (2%), tremor (2%), and insomnia (2%), although 
the majority reported no adverse events (82.3%).75 It is worthwhile to consider that 
following birth the infant is bigger, the liver is more developed, and drug delivery is 
generally less via lactation than it was via placenta. Thus, if a mother was taking a 
given medication during pregnancy, the major exposure has already occurred and 
avoidance of breastfeeding has limited impact on drug exposure, and important ben-
efits may be lost.

In general, treatment decisions about medication use in postpartum should be 
based on the mother’s clinical status and previous course, regardless of breastfeeding 
status. The mother’s health and stability should always take priority over the feeding 
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method of the infant. For mothers considering breastfeeding while taking medica-
tions, suitable clinical characteristics include stable maternal mood, a simple medi-
cation regimen, adherence to infant- monitoring recommendations, a healthy infant, 
and a collaborative paediatrician.74

Overall, the perinatal period, and the postpartum period in particular, represents 
a significant challenge for maintenance of stability in BD. Risks associated with 
effective therapies must be balanced against the risks associated with uncontrolled 
mood cycling in the mother. The safety of mother and newborn should always be the 
top priority in the treatment and management of BD in the perinatal period.

Treatment of bipolar disorder during menopause
The menopausal transition can also be a time of change in the observed patterns 
of mood cycling for patients with BD. Overall, studies have indicated that approxi-
mately 20– 50% of women with BD report intense mood symptoms during the meno-
pausal transition.29 The menopausal transition may also precipitate a new onset or 
worsening of BD symptoms, including increased irritability, depressive symptoms, 
and hypomania/ mania, increased frequency of depressive episodes, greater rates of 
rapid cycling, and severe emotional distress.29,76 More recent research also suggests 
a gradient of worsening mood state in women with BD from the premenopausal to 
perimenopausal to postmenopausal state.77

Research evaluating the treatment of BD during the menopause transition is lim-
ited. There are few studies looking at the use of hormone therapy in BD, and findings 
related to possible benefits in treatment are mixed. There is some evidence that sug-
gests that women using hormone therapy are less likely to report intensifying mood 
symptoms during perimenopause compared with non- users.29 However, Marsh  
et al.77 found that compared with non- users, the use of hormone therapy in perimen-
opausal and postmenopausal women did not predict the number of visits presenting 
in a depressed state.

Vasomotor symptoms are a common complaint for perimenopausal women, and 
some of the most commonly used treatments include psychoactive medications such 
as SSRI antidepressants, venlafaxine or desvenlafaxine, and gabapentin.78 These are 
often prescribed by gynaecologists or primary- care physicians who may be unaware 
of the potential for these medications to affect mood equilibrium in patients with 
BD. While most antidepressants are safe for use in bipolar women, they require 
concurrent treatment with a mood stabilizer as unopposed antidepressant treat-
ment may precipitate mania. In patients with rapid cycling, antidepressants have 
the potential to worsen the rapid cycling even when used in concert with a mood 
stabilizer.79

Gabapentin, while of relatively lower efficacy as a mood stabilizer80 may nonethe-
less be of use as an adjunct to an effective mood- stabilizing regimen, and certainly 
presents much less risk of precipitating mania or rapid cycling than the antidepres-
sants, as previously discussed. In general, to avoid mood disruptions resulting from 
outside prescriptions, careful review of medications from all providers at each visit 
and open communication among treating providers are essential.
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Sleep is often disrupted in perimenopausal women, and this can constitute a trig-
ger for mood episodes;71 thus, interventions to target regular sleep and avoidance 
of circadian disruption can be helpful in this population. Overall, more research is 
needed to understand the unique presentation of BD during the menopausal transi-
tion as well as potential treatments.

Conclusion
Sex- specific effects in the clinical presentation and course of BD in women have 
important treatment implications for the management of symptoms across the men-
strual cycle and reproductive lifespan.7,11 Women differ from men in the age of onset, 
clinical pattern of symptoms, and rates and types of psychiatric co- morbidities.

For many women with BD, periods of hormonal fluctuation appear to present a 
unique risk for affective symptoms,29 thus making treatment challenging. Women 
with BD compared to without are particularly vulnerable to premenstrual mood 
symptoms,31 menstrual abnormalities, and polycystic ovary syndrome.39 Treatments 
may involve both psychotropic and gynaecological expertise, and patients benefit 
from collaborative care among their specialist providers.

Management of BD in the perinatal period entails many complex decisions. The 
postpartum period in particular is a time of greatly elevated risk for mood episodes. 
Use of psychotropic medication in pregnancy and lactation requires a careful risk– 
benefit analysis for each patient.7,11 While maintenance of mood stability is the pri-
mary goal, medications must be carefully selected to minimize risk of adverse fetal 
and neonatal outcomes. Behavioural and social interventions should be targeted to 
minimize stress and prioritize optimal sleep and regular habits.

Lastly, women with BD may be at risk for a worsening illness course during the 
menopausal transition.76,77 Pharmacological approaches to mood stabilization are 
not greatly different in this population, but the elevated risk for sleep impairments 
should be recognized and any disruption promptly treated.
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Chapter 21

The treatment of bipolar disorder 
in children and adolescents

Philip Hazell

Introduction
Bipolar disorder (BD) affects about 1% of adolescents1 provided one accepts that 
most experience manic episodes of less than four days duration.2 The prevalence of 
BD among prepubertal children is unknown, but case series have been described.3 
BD accounted for 18.1% of paediatric hospitalizations for mental health disorder in 
the United States (US) in 2009, compared with 44.1% for unipolar depression and 
12.1% for psychosis.4 The grandiosity, euphoria, increased energy, distractibility, 
pressured thought, pressured speech, and impaired judgement, which are typical 
of adult mania are also seen in young people with mania, but manifestations seem 
age- dependent.5 While manic episodes in adults are often of rapid onset and are 
characterized by a distinct alteration in mental state and function, the distinction in 
children is typically less clear. After commencement, manic symptoms in children 
and adolescents tend to follow a more chronic course, with bursts of mania inter-
spersed with dysphoria or depression. In a four- year prospective longitudinal study 
of 86 subjects with a manic episode at intake, 87% achieved remission, but 64% of 
those achieving remission relapsed.6 Mean episode duration for the index episode of 
mania was 79.2 +/ –  66.7 consecutive weeks.6 Children with BD are further differen-
tiated from adolescents with the condition by having more continuous irritability, 
and more likely being male.3 As co- morbidity with attention deficit hyperactivity 
disorder (ADHD), conduct disorder (CD), or anxiety problems is common, ‘inter- 
episode’ functioning in a young person with BD may still be impaired. Children 
and adolescents presenting for acute treatment of mania may not have new or recent 
onset problems, but rather a worsening of difficulties that have been present for 
some time. As such, samples of children and adolescents recruited for acute treat-
ment studies are not directly comparable with samples of adults recruited for clini-
cal trials of acute mania.

The treatment of BD in children and adolescents is similar to the treatment of 
adults with the condition, but some differences emerge. Children and adolescents 
are more likely than adults to experience a protracted and poorly differentiated pro-
drome in which symptoms of other mental disorders may be prominent. As a result 
the management of the emergent BD is often a matter of modifying rather than 
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initiating treatment. Treatment requires the engagement and cooperation of parents 
or caregivers. The disorder usually disrupts school attendance and academic perfor-
mance, therefore the clinician must also liaise with educational providers. In some 
cases, behaviours exhibited by the young person may overwhelm the capacity of par-
ents and caregivers, even in the absence of indications for hospitalization. In these 
situations the clinician may need to liaise with welfare services to arrange alternative 
accommodation. As is the case with unipolar depression, the evidence base for treat-
ing BD in children and adolescents is much narrower than it is for adults. However, 
there are now several randomized control trials (RCTs) for the treatment of acute 
mania with more in the pipeline.

National Institute for Health and Clinical Excellence7 and American Academy of 
Child and Adolescent Psychiatry8 guidelines for the assessment and treatment of 
BD in children and adolescents are in need of updating. That said, clinicians can be 
poorly adherent to the existing guidelines. A study of administrative claims data, for 
example, found that only 20% of children and adolescents with BD received recom-
mended treatment within 90 days of diagnosis, while 24% received contraindicated 
treatment such as antidepressant monotherapy.9 There is international variation in 
the approach to treatment. For example, first line management for mania is an antip-
sychotic agent in some countries, and a mood stabilizer in others.10 There is also 
variability in the approaches to management between different treatment centres 
within the same country. Guidelines recommend that acute presentations of mania 
in young people should be managed in hospital if the patient is at risk of suicide.8,7 
Clark adds that in a first episode presentation hospitalization is useful to undertake 
the necessary baseline investigations.11 Other options include partial hospitalization, 
assertive outreach, and outpatient treatment. Many of the clinical trials reported in 
this chapter were conducted in outpatient samples which may raise questions about 
the severity, and even primary nature, of the illness. However, outpatient treatment 
of acute mania in children and adolescents does appear to be common clinical prac-
tice, and may also be a reflection of the acute on chronic nature of manic presenta-
tions in the youth.

Early intervention
Early intervention in the context of BD refers to the recognition and management 
of individuals at high risk of developing the condition, and those with early mani-
festations of the illness. Some authors also include treatment of a first episode of BD 
within the early intervention framework.12,13 In this chapter, first- episode mania will 
be discussed in the section on the treatment of acute mania. Owing to the gradual 
onset of bipolar symptoms in most young patients14 the distinction between pro-
drome and first episode can, however, be blurred. Many young patients with an 
evolving BD will be in treatment already for a co- morbid condition such as anxiety, 
ADHD, CD or substance use disorders.

Potential indicators for early intervention include presence of:  a positive fam-
ily history for BD, prodromal symptom complex, neurobiological markers, endo-
phenotypic markers, or temperamental features.15 Characterization of the bipolar 
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prodrome is still in the development phase.16 Candidate features of the bipolar pro-
drome are summarized with commentary in Table 21.1.

A retrospective study of 52 youths (16.2 ± 2.8 years) with an established diagnosis 
of bipolar I found a gradual onset of symptoms in nearly 90% of the sample. Of those 
with a gradual onset, two- thirds had a slow deterioration in symptoms prior to the 
first index episode, with the remainder having a rapid deterioration.14 The prodro-
mal symptom complex comprised a mixture of non- specific general psychopathol-
ogy such as a drop in school performance, subthreshold depressive symptoms, and 
subthreshold mania symptoms such as racing thoughts, increased energy or goal- 
directed behaviour, and overtalkativeness.14 The significance of the high proportion 

Table 21.1 Candidate features of the prodrome to bipolar disorder

Candidate  
prodromal feature

Comment

subthreshold mania 
symptoms

Present for two or more consecutive days, but less than four days. 
The greater the number of symptoms, intensity, and duration the 
more likely the individual is to develop a full- blown bipolar episode. 
needs to be distinguished in young people from elation caused, for 
example, by the completion of national examinations.

depressive symptoms Present for at least a week. depression is a common disorder 
among young people hence relatively few experiencing these 
features alone will develop a full- blown bipolar episode.

mood lability dysregulated mood is a feature of many mental disorders. in milder 
forms it is also a normal manifestation of adolescence. is of greater 
significance if severe and of rapid onset.

irritability irritability is a feature of many mental disorders. in milder forms 
it is also a normal manifestation of adolescence. is of greater 
significance if severe and of rapid onset.

anxiety/ worry anxiety is a common disorder among young people hence 
relatively few experiencing these features alone will develop a full- 
blown bipolar episode.

energy changes in the absence of other features of subthreshold mania or depression.

anger aggressiveness in the absence of other features of subthreshold mania or depression.

sleep disturbance in the absence of other features of subthreshold mania or depression.

features of attention 
deficit hyperactivity 
disorder

especially if the symptoms are of atypically late onset; for example, 
occurring for the first time during adolescence.

decline in academic/ 
occupational function 
and social function

Can be a signal of the onset of other disorders.

adapted from Bipolar Disorder, 16, malhi Gs et al, ‘Predicting bipolar disorder on the basis of 
phenomenology: implications for prevention and early intervention’, pp. 455–570. Copyright (2013) with 
permission from John Wiley and sons
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reporting a gradual onset of problems is the opportunity it affords for recognition 
and intervention to inhibit or delay the first index episode.

Definitive treatment recommendations for the management of the prodrome to BD 
in children and adolescents would be premature, as more work is required to estab-
lish the sensitivity and specificity of the prodromal symptom complex. However, 
potential interventions recommended for the high- risk and prodromal group include 
self- help and mental health literacy, family psychoeducation, substance use reduc-
tion, cognitive behaviour therapy (CBT), and supportive counselling.17 A systematic 
review concluded that family and child- focused interventions trialled in this context 
are of uncertain benefit.18 In most circumstances the family and child- focused inter-
ventions included in the review were adjunctive to other treatment such as pharma-
cotherapy. In contrast, Cotton et al.19 reported a pilot study of mindfulness- based 
cognitive therapy to youth with anxiety disorders and at risk for BD who were mostly 
not medicated. Participants experienced a reduction in anxiety and an improvement 
in emotion regulation but it is uncertain what protection the intervention afforded 
against the onset of bipolar symptoms. Pharmacotherapy has been advocated in 
high risk individuals and those experiencing a prodromal symptom complex on the 
theoretical grounds that some medications may be neuroprotective, thus delaying 
or suppressing the onset of acute symptoms.20 To date, however, there has been no 
empirical research to support the practice. Similarly, there has been interest in com-
plementary medicine, particularly Omega- 3 fatty acid preparations, as a protective 
strategy in the bipolar prodrome but supporting evidence is still lacking.

Acute mania
A review of the acute treatment of mania in children and adolescents21 concluded 
that second- generation antipsychotic (SGA) monotherapy is effective while current 
data do not support the use of mood- stabilizer (MS) monotherapy. Data for combi-
nation therapies are limited, and it is uncertain if they afford advantage over SGA 
monotherapy in the acute phase of treatment. Omega- 3 fatty acids and psychosocial 
treatments are of uncertain benefit. Electroconvulsive therapy (ECT) is reserved for 
treatment- refractory mania. This section of the chapter updates the 2012 review.

An updated search of PubMed and the Clinical Trials databases identified four 
published randomized placebo controlled trials of SGA (aripiprazole (2), olanzapine, 
risperidone) and three unpublished trials (asenapine (NCT01349907, http:// www.
clinicaltrials.gov), quetiapine, ziprasidone). Since publication of the 2012 review, tri-
als of paliperidone (NCT00592358, http:// www.clinicaltrials.gov) and ziprasidone 
(NCT01117220, http:// www.clinicaltrials.gov) have been terminated without results. 
Sample sizes ranged from 41 (aripiprazole 1) to 395 (asenapine). Participants were typ-
ically 10– 17 years old, met criteria for BD type I (the aripiprazole trials also enrolled 
participants with BD type II), and were experiencing a manic or mixed episode. Trials 
commonly permitted ADHD, ODD, CD, and anxiety co- morbidity but excluded other 
psychiatric conditions. It was not clear in most cases if patients were naïve to antip-
sychotic medication. Acute trials ranged in duration from 21 to 42 days, but one of 
the aripiprazole trials was extended for a total of 30 weeks.22 Three trials (aripiprazole 

 

http://www.clinicaltrials.gov
http://www.clinicaltrials.gov
http://www.clinicaltrials.gov
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2, asenapine, and quetiapine) randomized participants to fixed doses of medication, 
while other trials titrated doses based on clinical efficacy and tolerability. The smaller 
aripiprazole trial permitted concurrent treatment with psychostimulants. Response 
in each of the trials was defined as a 50% reduction in scores on the Young Mania 
Rating Scale (YMRS). All trials favoured active treatment over placebo and differ-
ences in response rates were statistically significant. Response rates to active treat-
ment ranged from 49% to 89%, while response to placebo ranged from 22% to 52%. 
Numbers needed to treat (NNT) for each trial and medication dose are summarized 
in Table 21.2.

Three reviews23,24,25 of the tolerability of SGAs in children and adolescents 
approached the topic in different ways. Liu et al.24 combined data from open- label and 
RCTs to provide a descriptive report of common adverse events for each drug. These 
data, augmented with data about asenapine, are summarized in Table 21.3. Fraguas 
et al.23 reviewed open- label and randomized trials of SGA for both schizophrenia and 
bipolar spectrum disorders, focusing on weight gain, metabolic and cardiovascu-
lar parameters, prolactin levels, and extrapyramidal symptoms. Consistent with the 
descriptive data reported in Table 21.3, in RCTs for BD Fraguas et al.23 found statisti-
cally significant increases in body mass index (BMI) for olanzapine and higher doses 
of risperidone, but not for aripiprazole, quetiapine, and lower doses of risperidone. 
Drug- placebo differences in mean glucose levels were non- significant for olanzapine 
and risperidone and unavailable for other SGA. Mean cholesterol level increases for 
aripiprazole, olanzapine, quetiapine, and risperidone were non- significant. Increases 

Table 21.2 numbers needed to treat (nnT) estimates derived 
from randomized controlled trials of second- generation antipsychotics 
for mania in children and adolescents

Medication Daily dose Duration of 
treatment

NNT

aripiprazole 1 5– 20 mg 42 days 3

aripiprazole 2 10 mg 28 days 6

aripiprazole 2 30 mg 28 days 3

asenapine 5 mg 21 days 7

asenapine 10 mg 21 days 4

asenapine 20 mg 21 days 5

olanzapine 2.5– 20 mg 21 days 4

Quetiapine 400 mg 21 days 4

Quetiapine 600 mg 21 days 5

risperidone 0.5– 2.5 mg 21 days 3

risperidone 3- 6 mg 21 days 3

Ziprasidone 2.5– 20 mg 21 days 4
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in mean triglyceride levels were statistically significant for olanzapine but non- 
significant for aripiprazole, quetiapine, and risperidone. Increases in mean prolactin 
levels were statistically significant for olanzapine and risperidone, and non- significant 
for quetiapine. Where available, rates of dystonia, rigidity, tremor, and akathisia were 
mildly elevated compared with placebo, but no difference reached statistical signifi-
cance. Correll et  al.25 examined placebo- controlled trials for bipolar mania in both 
children and adults. The authors were able to calculate weighted numbers needed to 
harm (NNH) for several adverse outcomes across five RCTs for SGA. For the purposes 
of comparison in this chapter the NNH for each outcome was rounded up to the next 
whole number, and are presented along with data for MSs in Table 21.6.

MSs with or without antipsychotics have traditionally been used in the treatment 
of various phases of BD.8 Evidence of their efficacy in the acute treatment of mania 
in children and adolescents comes predominantly from open- label trials and a few 
RCTs. Efficacy of MSs in children and adolescents with BD has been the subject of 
recent reviews and the following summary of their efficacy in mania is derived from 
them and supplemented by more recent trials.25,26,27,24,28

Liu et al. found three published randomized placebo- controlled trials of MSs (one 
each for extended release valproate, oxcarbazapine, and topiramate) for acute mania 
in children and adolescents24 (see Table 21.4).

Trials of carbamazepine (NCT0018170) and lithium (NCT00442039) have been 
listed on the Clinical Trials Register (http:// www.clinicaltrials.gov) as completed but 

Table 21.3 adverse events described from open- label and randomized controlled 
trials of second- generation antipsychotics for mania in children and adolescents

Medication Adverse events

aripiprazole sedation, gastrointestinal complaints, cold symptoms, headache, 
extrapyramidal symptoms

asenapine somnolence, sedation, oral hypoaesthesia, fatigue

olanzapine sedation, cold symptoms, increased appetite, weight gain

Quetiapine sedation, gastrointestinal complaints, weight gain

risperidone sedation, headaches, increased appetite, weight gain

Ziprasidone sedation, headaches, dizziness

data from Journal of the American Academy of Child & Adolescent Psychiatry, 50, 2011, liu HY et al, 
‘Pharmacologic treatments for pediatric bipolar disorder: a review and meta-analysis’, pp. 749–762.

Table 21.4 numbers needed to treat (nnT) estimates derived from randomized 
controlled trials of mood stabilizers for mania in children and adolescents

Medication Mean daily dose Duration of treatment NNT

extended- release valproate 1286 mg 28 days 100

oxcarbazapine 1515 mg 49 days 6

Topiramate 278 mg 28 days 8

http://www.clinicaltrials.gov


THE TREATMENT OF BIPOLAR DISORDER310

      

no results are listed. Sample sizes for the published studies ranged from 56 (topira-
mate) to 150 (extended release valproate). Participants were between 10– 17 years old 
in the extended release valproate trial with the oxcarbazapine and topiramate trials 
extending down to seven years and six years, respectively. Participants met criteria for 
type I BD and were experiencing a manic or mixed episode. The trials commonly per-
mitted ADHD, ODD, CD, and anxiety co- morbidity but excluded other psychiatric 
conditions. Trials ranged in duration from 28 to 49 days. The trials also permitted con-
current treatment with psychostimulant and rescue medications such as lorazepam. 
Response in two trials (extended release valproate and oxcarbazapine) was defined as 
a 50% reduction in scores on the YMRS whereas in the topiramate trial response was 
defined as much improved or very much improved on the Clinical Global Impression 
(CGI) scale. None of the trials favoured active treatment over placebo as differences in 
response rates failed to achieve statistical significance. Response rates to active treat-
ment ranged from 24% to 42%, while response to placebo ranged from 22% to 26%. 
NNT are summarized in Table 21.4. Liu et al.24 also identified a randomized placebo- 
controlled discontinuation trial of lithium, where randomization occurred after at 
least four weeks of treatment for mania. The difference in the rate of relapse between 
the group maintained on lithium and the group switched to placebo was not statisti-
cally significant. The finding is difficult to interpret, because patients were permitted 
to receive concurrent treatment with an antipsychotic medication (haloperidol or ris-
peridone) if they were aggressive or experiencing psychotic symptoms.

There were no RCTs comparing other MSs (carbamazapine, standard release val-
proate, and lamotrigine) with placebo in the acute treatment of mania in children 
and adolescents. There were, however, eight monotherapy open- label trials including 
three with lithium, three with standard- release valproate, and one each with carba-
mazepine extended release and lamotrigine.26,24 Sample sizes ranged from 30 to 100. 
Participant ages ranged from four to 19 years. Participants met criteria for type I BD 
in most trials and were experiencing a manic or mixed episode. Trials commonly 
permitted ADHD, ODD, CD, anxiety co- morbidity but excluded other psychiatric 
conditions and ranged in duration from two to 26 weeks. The lithium trials used 
target serum levels of 0.6 to 1.2 mEq/ L and the divalproex sodium trials target levels 
at 80 to 125 μg/ ml. Response rates (50% reduction in scores on the YMRS, plus in one 
study improved or very much improved on the CGI) ranged from 44% to 73%. These 
trials did not report on remission rates.

The adverse effects of MS use in children and adolescents has been the subject of 
recent reviews.25,24 Relative to SGAs, there are fewer trials and less systematic data 
about adverse events. The combined adverse event data from open- label trials and 
RCTs are reported for each drug in Table 21.5.

Using NNH as a metric, relative to SGAs MSs were less likely to cause somnolence 
but more likely to cause insomnia and discontinuation owing to intolerability (sum-
marized in Table 21.6).25 Using weighted mean difference as a metric, weight gain 
was considerably less with MSs (effect size 0.10, 95% CI – 0.12 to 0.33) than SGAs 
(effect size 0.53, 95% CI 0.41 to 0.66). Metabolic data have not been routinely col-
lected in RCTs of MSs, therefore comparison with SGAs is not possible. No trials of 
lithium were included in the analysis conducted by Correll et al.,25 but owing to its 
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properties lithium deserves special mention. Lithium has a low therapeutic index 
requiring regular monitoring of serum levels to ensure the drug dose is not too high. 
Toxicity can also occur if the patient becomes dehydrated (a risk for young physically 
active patients). Adverse effects are generally directly related to serum lithium con-
centrations. Common adverse effects seen even in the therapeutic range are listed in 
Table 21.5. More serious effects include renal dysfunction leading to polyuria, cardio-
vascular effects including arrhythmia, neurological effects, and thyroid suppression.

Three RCTs have compared MSs with each other or with SGAs in the acute 
treatment of mania in children and adolescents.27,24,29 One RCT (50 people aged  
12– 18 years with mania treated for four weeks) found an 84% response rate in patients 

Table 21.6 Weighted estimates for numbers needed to harm 
(nnH) for adverse events in randomized controlled trials of second- 
generation antipsychotics and mood stabilizers for mania

SGAs MSs

somnolence 5 10

insomnia 100 16

akathisia 21 – 

extrapyramidal side effects 8 – 

>7% weight gain 10 – 

Hyperprolactinaemia 8 – 

discontinuation due to intolerability 21 10

data from Bipolar Disorders, 12, 2010, Correll CU et al, ‘antipsychotic and mood 
stabilizer efficacy and tolerability in pediatric and adult patients with bipolar i mania: 
a comparative analysis of acute, randomized, placebo-controlled trials’, pp. 116–141.

Table 21.5 adverse events described from open- label and randomized controlled trials 
of mood stabilizers for mania in children and adolescents

Medication Adverse events

lithium carbonate nausea, vomiting, increased appetite, weight gain, headaches, 
and stomach aches

sodium valproate/ 
valproic acid/ divalproex 
sodium

sedation, gastrointestinal upset, headaches, dizziness, stomach 
pain, tremor, weight gain, decrease in mean platelet count, and 
increase in mean ammonia level

Carbamazepine nausea and sedation

oxcarbazapine dizziness, nausea, somnolence, diplopia, fatigue, and rash

lamotrigine Gastrointestinal symptoms, headaches, and skin rashes

Topiramate decreased appetite, nausea, and weight loss

data from Journal of the American Academy of Child & Adolescent Psychiatry, 50, 2011, liu HY et al, 
‘Pharmacologic treatments for pediatric bipolar disorder: a review and meta-analysis’, pp. 749–762.



THE TREATMENT OF BIPOLAR DISORDER312

      

treated with quetiapine group compared with a 56% response rate in those treated 
with divalproex. In addition, the quetiapine group showed a more rapid resolution 
of manic symptoms.24 One RCT (66 children and adolescents with mania treated for 
six weeks) found a 78.1% response/ 62.5% remission rate for those treated with risp-
eridone compared with a 45.5% response/ 33.3% remission rate for those treated with 
valproate.29 One RCT (279 people aged six to 15 years with mania treated for eight 
weeks) found response rates to risperidone, lithium, or valproate of 68.5%, 35.6%, 
and 24% respectively.27 NNT for SGAs versus MSs are summarized in Table 21.7. 
A  differing line of evidence involving retrospective analysis of claims data found 
patients receiving MS or SGA monotherapy had similar rates of hospital admission, 
but those initiated on an SGA were less likely to discontinue treatment (hazard ratio 
0.63, 95% CI 0.42– 0.96).30

One systematic review identified one RCT of combination pharmacotherapy.24 
This RCT (30 people aged 12– 18 years with mania treated for six weeks) found an 
87% response rate in patients treated with a combination of quetiapine plus dival-
proex compared with a 53% response rate in those treated with placebo plus dival-
proex with an NNT of 3 for the combination versus monotherapy.24 The systematic 
review also found open- label studies for lithium plus divalproex, lithium plus risp-
eridone, olanzapine plus topiramate, and an MS combined with another MS, psycho-
stimulant, antipsychotic, or antidepressant.24 A quasi- randomized study compared 
risperidone plus divalproex with risperidone plus lithium. Response rates ranged 
from 70.6% to 89.5%. Although some of these trials followed unsatisfactory response 
to monotherapy, comparison with monotherapy is not valid as the clinical improve-
ments may have been a function of time on treatment or the natural history of the 
condition rather than specific benefits of combined therapy.

RCTs of the novel treatments riluzole (NCT00805493) and intranasal ketamine 
(NCT01504659) were registered with clinicaltrials.gov but have been terminated.

An RCT of flax oil (rich in Omega- 3 fatty acids) in 51 young people with active 
bipolar symptoms found no advantage of active treatment over placebo in moderat-
ing symptoms over 16 weeks.31 Only a quarter of the actively treated participants 
achieved a change in eicosapentaenoic acid (serum marker of Omega- 3 fatty acid 
levels) the investigators considered adequate enough to be of benefit, therefore the 
findings are difficult to interpret.

Table 21.7 numbers needed to treat (nnT) estimates derived from randomized 
controlled head- to- head comparison trials of mood stabilizers versus second- generation 
antipsychotics for mania in children and adolescents

Medication Mean daily dose Duration of 
treatment

NNT

Quetiapine vs divalproex 422 mg vs 101 μg/ ml 28 days 4

risperidone vs divalproex 1.4 mg vs 96 μg/ ml 42 days 3

risperidone vs lithium 2.6 mg vs 1.09 meq/ l 42 days 3

risperidone vs divalproex 2.6 mg vs 113.6 μg/ ml 42 days 2
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Hazell and Jairam21 found no recent studies reporting efficacy and safety of ECT 
for mania in children or adolescents. One small RCT (n = 18) directed to adoles-
cent outpatients within three months of an acute manic, mixed, or depressive epi-
sode found dialectical behaviour therapy in combination with pharmacotherapy 
was no better than treatment as usual for reducing severity and duration of manic 
symptoms.32

Co- morbidity in children and adolescents with BD is common and most recent 
treatment trials as previously discussed permit ADHD, ODD, CD, obsessive– 
compulsive disorder, and anxiety co- morbidities making results more generalizable 
to clinical populations. However, these clinical studies have excluded participants 
with developmental disabilities, anorexia nervosa, schizophrenia, ongoing substance 
use disorder, major medical or neurological condition, and pregnancy.27,24 One RCT 
and one open- label trial have found that ADHD co- morbidity did not reduce the 
antimanic response of SGAs (aripripazole and risperidone) and in fact risperidone 
demonstrated some efficacy in reducing ADHD symptoms as well.33,24 A secondary 
analysis of an olanzapine trial for mania in children and adolescents found that 20 
of the 52 subjects with mania had co- morbid OCD and their antimanic response 
to olanzapine was significantly worse than that of the subjects who did not have 
co- morbid OCD.34

Current data demonstrate that all SGAs so far evaluated are more likely than pla-
cebo to induce a clinically significant reduction in core symptoms of mania in chil-
dren and adolescents. The data are encouraging but some questions still remain. We 
do not have good information about expected time to response, nor do we know what 
proportion of those deemed non- responders at study endpoint might be expected 
to respond with continuing treatment. Following on from this we do not have data 
to inform the decision of when to switch to an alternative agent, or when to aug-
ment treatment with an MS. The trials have involved outpatients or a combination 
of inpatients and outpatients. It is uncertain whether the results generalize to a more 
severely ill inpatient population. As noted by Pavuluri,35 clinical trials have other 
limitations such as self- selection into studies, use of rescue medications which may 
mask the efficacy of the study drug, the impact of untreated co- morbidities, and the 
probability that the blind will be broken owing to the side effect profiles of the treat-
ment. None of the reviews published to date has examined the impact of study qual-
ity on estimates of efficacy.

There is limited evidence to separate the evaluated SGAs in terms of efficacy, given 
the NNT estimates for optimal doses of each compound range from 3 to 4. Time to 
response analyses might in future separate the drugs, but this is unlikely. Attention 
naturally then shifts to tolerability, where data on some variables do separate the 
drugs. Most striking are the differential effects on weight gain, which are greatest 
for olanzapine and least for ziprasidone. During the relatively short period of acute 
stabilization of a manic episode, however, this should be of less concern than it is for 
continuation treatment. Weight gain can be minimized in the inpatient setting by 
optimizing the ward diet and encouraging the patients remain active.

The NNTs of SGAs versus MSs are similar to SGAs versus placebo, and RCTs 
to date have not found MSs to separate statistically from placebo in terms of 
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response rates. Thus, the data does not support the use of MS monotherapy in the 
treatment of mania in children and adolescents. Combination therapy appears to 
be common in clinical practice.36 Open- label evidence indicates that SGA + lith-
ium/ valproate and perhaps lithium + valproate combinations are effective in the 
acute treatment of mania in children and adolescents. Clinicians may have other 
reasons for prescribing combination therapy during the acute phase of treatment; 
for example, the early initiation of prophylaxis. Data for alternative and psycho-
social treatments and ECT are too limited to allow comment on their role in acute 
treatment.

Bipolar depression
Depression is a common first manifestation of emergent BD, and youth with estab-
lished BD spend more time in the depressed polarity than in hypomania or mania.37 
Distinguishing bipolar depression from unipolar depression prior to the onset of 
mania symptoms is a clinical challenge. A  systematic review found that bipolar 
depression in youth was distinguished from unipolar depression by higher levels 
of depression severity, associated impairment, psychiatric co- morbidity with ODD, 
CD, and anxiety disorders, and family history of mood and disruptive behaviour 
disorders in first- degree relatives.38 These features align with but are not identical to 
the characteristics of depression in youth that predict switching from depression to 
mania. Switching is predicted by a positive family history of mood disorders, emo-
tional and behavioural dysregulation, subthreshold mania, and psychosis.39 Not rec-
ognizing that these features signal the possibility of bipolar depression may lead to 
the initiation of antidepressant monotherapy, which is associated with a higher risk 
of manic switching than are other pharmacological treatments.40

RCTs for the treatment of bipolar depression in youth are few. Unlike studies 
in adult populations, RCTs of quetiapine and of extended- release quetiapine found 
no differences in response and remission rates of acute depression associated with 
bipolar I  disorder in adolescents.41,42 Significantly more adolescents with bipo-
lar depression treated with a combination of olanzapine and fluoxetine achieved 
response and remission criteria than those treated with placebo over eight weeks.43 
The NNT for remission was 7. The rationale for combining an SGA with a serotonin 
reuptake inhibitor is to protect the patient against manic switching, owing to the 
antimanic properties of the antipsychotic. Fluoxetine is the antidepressant of first 
choice for depressed young people owing to its favourable safety and efficacy record. 
Olanzapine, on the other hand, would not be the first choice of SGA owing to its 
propensity to cause weight gain and metabolic effects. But the industry sponsor 
for the study was seeking Food and Drug Administration (FDA) approval for this 
specific treatment combination to extend its indication for bipolar depression to the 
paediatric age range. The active treatment group, as expected, gained more weight 
(average 4.4 kg) and was more likely to have abnormal lipid studies. Switching to 
mania was low (one patient). An alternative strategy is to combine an antidepressant 
with an MS, but there are no clinical trials in children and adolescents to support 
this practice.

 



THe TreaTmenT of biPolar disorder in CHildren and adolesCenTs 315

      

A review of psychosocial treatments for paediatric bipolar spectrum disorders 
found no treatments specifically directed to bipolar depression.44 That said, psycho-
social treatments for BD often address the depressive as well as manic phases of the 
illness. RCTs are limited but the review identified one trial of family focused treat-
ment (FFT) versus family education control for young people in the early phases of 
BD which found a significantly faster time to recovery from depressive symptoms in 
the experimental group.44 An RCT of child-  and family focused CBT versus psycho-
therapy as usual in 7– 13 year olds with BD favoured the experimental treatment on 
parent- rated but not clinician- rated depression measures.45 One small RCT (n = 18) 
directed to adolescent outpatients within three months of an acute manic, mixed, or 
depressive episode found dialectical behaviour therapy in combination with phar-
macotherapy was superior to treatment as usual for reducing severity and duration 
of depressive symptoms.32

Relapse prevention
Relapse rates of BD in children and adolescents are at least as high as they are in 
adults.46 A naturalistic study found 12 of 13 adolescents with BD who were poorly 
adherent to lithium treatment relapsed within 18 months, compared with 9 of 24 
who were adherent to treatment.47 Keeping a young person with BD well demands the 
application of the full range of specialist clinical skills, including the maintenance of 
a therapeutic alliance, individual psychological support, motivational interventions, 
attention to physical well- being and lifestyle, education and support of family or car-
ers, liaison with education providers and other key people in the young person’s life, 
and the capacity to monitor and fine- tune pharmacotherapy. Adolescents with BD 
may, similar to those with chronic medical conditions, erroneously believe that if 
they do not take treatment, they do not have a disorder. Adolescents may also ignore 
health- promoting advice about sleep, exercise, diet, and moderation of substance use 
through denial, or because they confuse it with parental overcontrol. I have resorted 
at times to using phrases with patients such as ‘Everything is negotiable. Except your 
medication’.

Of the guidelines cited earlier in the chapter, one recommends monotherapy with 
an MS for relapse prevention8 while the other recommends monotherapy with an 
SGA.7 There is limited evidence to support either recommendation. The gold stand-
ard for establishing efficacy in relapse prevention is the rate of relapse and relative 
time to relapse after one or more treatments have been discontinued using rand-
omized double- blind methodology. Two such trials were identified in a review.46 In 
one trial, patients stabilized on a combination of lithium and divalproex were ran-
domized to withdraw from one or other drug. There was no difference in rates of 
relapse (approximately 65%) or time to relapse (average 16 weeks). In another trial, 
patients stabilized on aripiprazole were randomized to continue on the study drug 
or switch to placebo. Time to discontinuation owing to a mood event was signifi-
cantly longer in those maintained on aripiprazole compared with those switched 
to placebo (25.9 ± 5.5 weeks versus 3 ± 0.6 weeks, p <0.01) but discontinuation rates 
were high (80% and 100% respectively). An unpublished trial (NCT00723450, http:// 
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www.clinicaltrials.gov) of lamotrigine augmentation of existing pharmacotherapy 
(unspecified) found longer mean time to a bipolar event in those who continued with 
the study drug compared with those who switched to placebo, but the difference was 
statistically non- significant (136 ± 15 days versus 107 ± 14 days, p = 0.07). Open- label 
studies exist for lithium and quetiapine but the findings are difficult to interpret.46

On the basis of existing evidence there is slightly more support for SGA monother-
apy than there is for MS monotherapy to prevent the relapse of BD in children and 
adolescents, but there is a major knowledge gap in this area. There are no systematic 
data to inform combination treatments, or the optimal duration of any form of phar-
macotherapy. The American Academy of Child and Adolescent Psychiatry guideline 
recommends at least 12 to 24 months of maintenance pharmacotherapy following 
an index episode8 while the National Institute for Health and Clinical Excellence 
guideline recommends up to five years of maintenance treatment in patients who 
carry risk factors for relapse such as frequent episodes, previous psychotic episodes, 
substance misuse, ongoing stress, and poor social support.7 Risks of relapse, particu-
larly if they occur during important periods such as studying for and sitting national 
exams or moving away from home to attend tertiary education, need to be balanced 
against the risk of longer- term exposure to medication.

Refractory bipolar disorder
BD is considered refractory when a patient is experiencing a severe and sustained 
episode of mania or depression that has been unresponsive to standard medication 
therapies.8 For mania this means not responding to a trial of at least one SGA in ade-
quate doses combined with an MS in adequate doses for an adequate duration. For 
bipolar depression this means not responding to a trial of a combination of antide-
pressant and SGA with or without an MS, all in adequate doses. Such patients would 
usually be treated in an inpatient setting, preferably a high- severity or intensive care 
unit with staff skilled in the care children and adolescents who are severely unwell. 
The National Institute for Health and Clinical Excellence7 and American Academy 
of Child and Adolescent Psychiatry8 both recommend ECT for refractory mania and 
bipolar depression, although there is an absence of empirical evidence to support 
the practice. Indicators for ECT include physical compromise owing to dehydra-
tion, malnutrition, and exhaustion, severe and persistent psychotic symptoms, and 
unrelenting suicidality. Clinicians are advised to consult their local health authority 
guidelines concerning the assessment and consenting process for ECT in minors, as 
there is regional variation. Scheffer et al. developed a three- step algorithm for the 
management of treatment- resistant mania or mixed episode.48 The three steps com-
prise: (i) removal of potentially destabilizing agents such as antidepressants, gamma 
aminobutyric acid agonists, and psychostimulants; (ii) optimization of antimanic 
agents; and (iii) use of a limited number of MSs. In an open- label study (n = 120) of 
people aged 6– 17 years, three- quarters of the participants had achieved remission 
after six months of treatment informed by the algorithm. In refractory mania or 
mixed episode, clinicians might follow such an algorithm but move to ECT if the 
patient becomes critically unwell.
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Concluding remarks
The treatment of BD in children and adolescents shares much in common with 
the treatment of adults with the condition, but there are important differences. As 
with the management of any child and adolescent mental health disorder, engage-
ment and involvement of the patient’s family is critical to successful intervention. 
Liaison with other key stakeholders such as education providers is also important. 
There is no definitive treatment for bipolar prodrome symptoms in children and 
adolescents, although candidate interventions include self- help, psychoeducation, 
individual therapy, and family interventions. Low- dose pharmacotherapy options 
have also been considered on theoretical grounds but evidence to support the prac-
tice is lacking. Most treatment research has focused on the management of acute 
mania, where pharmacotherapy is the dominant therapeutic modality. Evidence 
favours SGA monotherapy over MS monotherapy for time to response and efficacy, 
but not tolerability. There is no evidence indicating combination therapy is superior 
to monotherapy in the acute phase of mania. Empirical evidence for the treatment 
of bipolar depression is limited, with preliminary data favouring a combination of 
SGA and antidepressant over monotherapy with an SGA. There is consensus that 
antidepressant monotherapy is contraindicated owing to the risk of triggering a 
switch to mania. Concurrent family therapy may hasten recovery. SGA mono-
therapy may be effective in relapse prevention, while limited evidence suggests MS 
monotherapy may be ineffective. Guidelines endorse ECT for refractory mania and 
bipolar depression but there is no clinical trial evidence to support the practice. The 
development of algorithms to guide the management of all phases of BD is a work 
in progress.
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The treatment of bipolar disorder 
in the elderly
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Introduction
Bipolar disorder (BD) is an extremely disabling condition characterized by peri-
odic mood changes, euphoria, and disinhibition, usually accompanied by cogni-
tive and functional impairment. The estimated prevalence of BD in adult life may 
range from 2.8 to 6.5%.1 In the aged population, the prevalence is not fully known. 
The Epidemiologic Catchment Area study, which involved more than 20,000 out-
patients, estimated 0.2% in the 45– 64- year- old group,2 while another study, with a 
population- based sample, found a prevalence rate of 0.6% in adults aged 65 or older.3 
The neurobiology of BD in elderly patients remains largely disputed, with changes in 
brain structure and connectivity, particularly in frontal and temporal lobes, being 
regarded as major neuroanatomical aspects,4 while genetic and environmental factors 
seem to be associated in a lesser extension with clinical features. Vascular changes in 
small vessels, commonly associated with depressive symptoms, rarely lead to maniac 
symptoms, although the occurrence of heart attacks, thalamic ischaemia, for exam-
ple, can be in a few cases associated with the outbreak of mood symptoms. With 
regards to the classification systems, the Diagnostic and Statistical Manual of Mental 
Disorders (5th edition) (DSM- 5) and the International Classification of Diseases (10th 
revision) (ICD- 10),5,6 clinical features of BD in the elderly and other age groups are 
described essentially identical.

A large number of studies have reported cognitive changes among elderly patients 
with BD. The mostly compromised domains were processing speed and cognitive 
function. It seems that this cognitive pattern is a candidate trait feature of BD in 
general, and some evidence has been collected on a worse of such functional defi-
cits in older patients.7 Mortality rates, including death related to suicidal behaviour, 
are higher among elderly BD patients when compared with the general population.8 
Evidence also reported a higher use of outpatient psychogeriatric and daily clinic 
services among BD patients when compared with subjects with unipolar depression.9

In this chapter, a review of the current evidence for treating BD in the elderly is 
summarized, and new perspectives of treatment addressed.

 

 



THE TREATMENT OF BIPOLAR DISORDER322

      

General recommendations for the therapeutic 
intervention in old- age BD

Peculiarities of BD among elderly patients
The initial therapeutic approach must take into consideration the multiple aspects 
that differentiate the clinical picture of old- age BD from findings in younger adults. 
While less is known on the role of medication in neuronal connectivity, clinical 
experience testifies the higher number of adverse effects among elderly BD subjects, 
including tardive dyskinesia, dizziness, and sedation. Bioavailability of psychotropic 
medication may be altered by gastrointestinal absorption, reduced muscle mass 
associated with higher percentage of fat in human body, reduced first- pass hepatic 
metabolism and hepatic biotransformation, as well as a decreased serum albumin. 
Taking together, age- related pharmacokinetic changes justify the well- known rec-
ommendation of ‘start low, go slow’ in the vast majority of cases. Another difficulty 
is that the occurrence of depressive symptoms in BD is usually more frequent than 
either hypomanic or maniac features, which eventually can mask treatment effects.10 
Conversely, up to 25% of patients diagnosed with major depressive disorder (MDD) 
may show features of BD.11 Furthermore, geriatric BD tend to have lower qualifica-
tion and are more likely to present with depressive polarity of first episode.12

As in young and adult patients, the recognition of typical maniac symptoms in 
the elderly patient is a primary need for proper diagnosis:  racing thoughts, pres-
sure speech, distractibility, affective instability, increased energy and activity, and 
reduced length of sleep may lead to reconsideration of the diagnosis of BD in patients 
previously categorized as MDD.13

Ascertaining the differential diagnosis
The management of BD in the elderly may be difficult by multiple issues14 (see Table 
22.1). One must carefully consider the occurrence of a medical co- morbidity in the 
differential diagnosis. In addition, there is a risk of co- morbidity with some dementia 
syndromes, particularly frontotemporal dementia (FTD) and Alzheimer’s dementia.15  
Misdiagnosis with FTD may often occur, even though it is less discussed by the  
literature.15 In addition, a higher occurrence of cerebrovascular risk factors and white-
matter hyperintensities has been reported in late- onset BD.16 The so- called secondary 
mania may be suspected in subjects with no history of mood disorder and may be 
associated with systemic infections, such as influenza, St Louis type A encephalitis 
and Q fever and other medical aetiologies (Table 22.1). Taken together, these issues 
strongly support the need of a rigorous medical and neurological examination, par-
ticularly for the first- time treated patient.

Another difficulty is that the first diagnosis of affective disorder among relatively 
young older people may be often depression, while maniac features have been reported 
as a tardive feature, that usually appears up to ten years after the onset.17 Treatment 
for BD must consider the efficacy of pharmacological agents during different phases 
of the disease, including periods of euthymia in which relapse prevention strategies 
can be applied. Optimal management of BD requires a careful multidimensional 
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investigation. Preferably, treatment should be preceded by a detailed clinical assess-
ment, in which the mental health professional can formulate a syndromic diagnosis 
and screen for risk situations, such as suicidal ideation and aggressive behaviour. 
Where risk is identified, a management plan should be developed (hospitalization or 
day treatment, for instance) and reviewed throughout the treatment.18 After that, the 
assessment of signs and symptoms can be performed and the use of rating scales to 
quantify severity of the acute episode and to check for treatment response is advised. 
A medical examination should be conducted to identify co- morbidities and differen-
tial diagnoses. Behavioural disturbances may warrant immediate administration of 
pharmacological agents, even before the comprehensive psychiatric assessment can 
be undertaken, to ensure the patient’s safety.19

Establishing compliance to treatment
Although data suggested that the adequate management of BD was associated with 
improvement in the quality of life, social and physical functioning of patients, poor 
compliance have been recognized as a major challenge for clinicians assisting those 
individuals. Suboptimal adherence may range from 20 to 69% in this population 
and it may be associated with lack of insight into the need for medications, desire 
to avoid medication side effects, co- morbidity with substance abuse, and cognitive 
deficits observed in older BD subjects.20 When compared with younger BD sub-
jects, older patients tend to present a lesser knowledge on mood disorders in gen-
eral and more negative views on the need to use it.21,22 Therefore, general treatment 

Table 22.1 initial approach and treatment management of geriatric bd

What to investigate What to rule out

suicidal thoughts or attempts environment factors, co- morbid personality disorder

depressive or maniac episodes 
throughout life

anxiety and somatic disorders

History of mood disorders in 
the family

Unipolar depression

impulsivity, aggressive  
behaviour

Thyroid dysfunction, frontotemporal dementia
medication misuse

Personality trait- markers borderline, schizoid personality; alcohol or drug 
abuse

Current or recent use of 
corticosteroids and other  
medications

lupus, withdraw symptoms of corticoid, supra 
adrenal suppression, Graves’ disease; investigate 
use of anabolic drugs, amphetamine, amantadine, 
st John’s wort, thyroid supplements

atypical symptoms: syncope,  
balance or gait disorder, loss 
of urinary control, weight loss

frontal lobe tumours, vascular ischaemia, Parkinson 
syndrome, metastases, subarachnoid bleeding, 
meningiomas, encephalitis due to influenza,  
st louis type a encephalitis or Q fever
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recommendations for BD commonly highlight the importance of early establishing 
a stable therapeutic alliance between the professional and the patient. Monitoring 
the patient’s satisfaction during the treatment, evaluating the psychosocial context, 
the support network and the coping styles may contribute to adherence to treatment 
and it may allow the detection of environmental factors contributing to the illness.19 
Psychosocial strategies (commented in more detail in the further topics) are effective 
and should be considered alongside pharmacological treatment.

Identifying potential risks and complication prior 
to therapy
Overall, age itself has been regarded as a distinguished risk factor for drug- associated 
side effects, including the higher risk of falls and hip or femur fractures, acute renal 
failure, and Parkinson- similar symptoms. Older adults are thus at increased risk for 
developing several adverse reactions, mostly related to medication toxicity, pres-
ence of a co- morbid disease process, and use of multiple medications. Patient safety 
should be a major concern in those cases. Medication management requires moni-
toring of safe therapeutic serum levels, as well as rapidly detecting side effects.23 One 
recent review have also defined one group with possible distinct neuropathology and 
clinical features, the older- age BD (OABD), defined as individuals aged over 60 years 
and that might represent as much as 25% of total BD population.24 However, the 
OABD categorization still awaits evidence on controlled psychosocial studies and 
large- scale prospective pharmacological intervention.24

Some particularities in managing old age BD require close monitoring. Older 
BD subjects are among the higher- risk groups for developing metabolic syndrome, 
mainly those using olanzapine or clozapine.25 The risk for medication- induced cogni-
tive disorders should also be considered, especially when polypharmacy and higher 
doses are applied.26 Interestingly, growing evidence supports the effects of chronic 
lithium intake in slowing the progression of neurodegeneration in BP patients 
with high risk for developing Alzheimer’s disease.27 Risk of fall may be increased 
in inpatients using lithium, anticonvulsants, antipsychotics, and antidepressants.28 
Conversely, anticonvulsant use may increase over twofold the risk for bone fracture 
in older subjects.29

Treatment of old- age BD
The need to promote a rational use of medication and non- pharmacological inter-
vention has justified the development of guidelines for the treatment of BD in adults. 
As a result, publications from the American Psychiatric Association, the Canadian 
Network for Mood and Anxiety Treatments (CANMET), and the World Federation 
of Societies of Biological Psychiatry (WFSBP) have achieved increasing popularity. 
Some of the major issues underlined by guidelines are safety, tolerability, and poten-
tially undesirable interactions. The recommendation level (RG) may combine the 
optimal levels of safety and tolerability. The level 1 would be prescribing a drug with 
the highest rating in both scores. Usually, when all the drugs of the RG 1 failed, it is 
recommended shifting to RG of 2, then 3, 4, or 5.10
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The following recommendations for the management of older BD patients were 
based on clinical guidelines,30,11,31,32 results from mixed population studies, and a 
small series of cases33 and reports on effectiveness and tolerability of agents in this 
population. Of 998 clinical trials assessing BD registered in the American Clinical 
Trial Registry, only nine specifically recruited older patients.34 Of note, differences 
in pharmacokinetics, psychiatric and general medical co- morbidities, and the con-
current use of multiple medications are some of the factors that may influence the 
treatment response and tolerability, and should be considered by clinicians when 
assisting those patients.

Taken together, the current evidence points to the lack of evidence- based treat-
ment guidelines and randomized controlled studies to provide safe and effective 
recommendation of lithium, valproate, and other mood stabilizers in old- age BD 
treatment. In spite of that, a great deal of effort has been done by some reviews35,36,37,38 
to sum up the evidence on the management and treatment of BD in the elderly.

Pharmacological treatment

Emergency management of acute mania
When oral therapy is possible, atypical antipsychotics, including risperidone, olan-
zapine and quetiapine, and valproate should be considered in the early treatment of 
acute agitation. Benzodiazepines (clonazepam and lorazepam) should not be used 
in monotherapy, but can be useful adjuncts to sedate agitated patients. In patients 
who refuse oral medications, intramuscular olanzapine, ziprasidone and aripipra-
zole, or a combination of haloperidol and a benzodiazepine may be considered in 
line with the relevant legal regulations. Intravenous sodium valproate or oral dival-
proex extended release (ER) have shown to improve acute mania in recent studies. 
Antidepressants should be tapered and discontinued.11,32

Management of acute mania
Untreated manic subjects or those using other medications should be initiated with 
first- line agents (Figure 22.1). First- line agents for management of acute mania in 
monotherapy include lithium, valproate (or divalproex and divalproex ER), olanzap-
ine, risperidone, quetiapine (and quetiapine XR), aripiprazole, asenapine, ziprasidone, 
and paliperidone ER. For dysphoric or mixed mania, valproate or carbamazepine or 
atypical antipsychotics may have better efficacy than lithium.39,40,41 Valproic acid may 
be preferred to lithium in secondary mania, particularly due to stroke and dementia, 
subjects with renal failure and cardiac disorders, whereas lithium may be more secure 
in individuals with liver diseases and in patients using warfarin.40,42 Carbamazepine 
should be used with caution, due to drug interactions and risk for Steven- Johnson 
syndrome.30 Genotyping HLA- B- 1502 has been advised to reduce the risk for hyper-
sensitivity reactions when using carbamazepine.30 Oxcarbazepine produces less drug 
interactions, but risk of hyponatremia and inconclusive results from studies evaluat-
ing its effect on mania has lowered it to a third- line option.32 As mentioned, olanzap-
ine and clozapine should be avoided in patients with risk for metabolic syndrome.30 
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Risperidone is categorized as first- line in one guideline,40 but extrapyramidal effects 
may worsen motor function in elderly individuals, and only limited data exists on its 
efficacy in mixed states. Ziprasidone can be effective, but potential cardiac toxicity 
should be a concern when administering to older subjects.40 Moreover, the tolerability 
of lithium is lower in the elderly and neurotoxicity occurs at concentrations consid-
ered safe in general adult populations. Lithium clearance decreases with age due to 
less efficient glomerular filtration. In addition, drugs commonly used by older people, 
such as thiazide diuretics, angiotensin- converting enzyme (ACE) inhibitors, and non- 
steroidal anti- inflammatory drugs, can increase serum lithium concentrations.43

Although less than 10% of patients in acute mania receive monotherapy, research-
ers have recommended that clinicians should avoid combination therapy in older 
BD subjects, so that drug interactions and side effects could be minimized.30,40 Only 
when patients are uncontrolled on monotherapy with a first- line agent in optimal dos-
age, the next step should be switching to or adding on an alternative first- line agent. 
Combination of lithium with valproate may have 1.5- fold better efficacy than mono-
therapy with either drug.30 Other first- line adjunctive therapy includes combinations 
of the following agents with lithium or divalproex: risperidone, quetiapine, olanzap-
ine, aripiprazole, or asenapine. Studies suggested that about 20% more patients could 
respond with combined therapy than with mood- stabilizer monotherapy.32

MANIC EPISODE

not effective

PSYCHOSIS

MIXEDDYSPHORIA

VALPROATE

EUPHORIA

Add LITHIUM or 
QUETIAPINE or 
ARIPIPRAZOLE

VALPROATE and 
QUETIAPINE or 
ARIPIPRAZOLE

not effective

AddLITHIUM or
other ATYPICAL 
ANTIPSYCHOTIC

Add OTHER ATYPICAL 
ANTIPSYCHOTI Cor ECT 

not effectivenot effective

Figure 22.1 algorithm for manic episode in older bd patients
data from World Journal of Biological Psychiatry, 11, 2010, Grunze H et al, ‘The World federation of societies 
of biological Psychiatry (WfsbP) Guidelines for the biological Treatment of bipolar disorders: Update 2010 on 
the treatment of acute bipolar depression’, pp. 81–109; data from Bipolar Disorder, 15, 2013, Yatham l.n 
et al, ‘Canadian network for mood and anxiety Treatments (CanmaT) and international society for bipolar 
disorders (isbd) collaborative update of CanmaT guidelines for the management of patients with bipolar 
disorder’, pp. 1–44.
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Patients who are intolerant or irresponsive to monotherapy and combined therapy 
with first- line agents should then receive a second- line agent. Second- line therapy 
includes agents in monotherapy (carbamazepine, carbamazepine ER, haloperidol, 
and electroconvulsive therapy— ECT) or combined therapy (lithium + divalproex). 
Although ECT can be an effective option for treating acute mania, research studies 
have not be rigorous; therefore, more data are needed to include it among first- line 
intervention. Haloperidol has shown to be more effective in acute mania than lith-
ium, divalproex, quetiapine, aripiprazole, ziprasidone, carbamazepine, asenapine, 
and lamotrigine. However, several authors advised that the use of haloperidol should 
be restricted to short periods, since it may increase risk of a depressive episode.30,32

Third- line options have shown to be beneficious in small trials, but further stud-
ies are still needed to recommend their formal application. Those agents are, in 
monotherapy, chlorpromazine, clozapine, oxcarbazepine, and tamoxifen. Third- line 
combined strategies include lithium or divalproex + haloperidol, lithium + carba-
mazepine, and adjunctive tamoxifen.32

Agents that presented negative results in trials and therefore are not recommended 
for the management of acute mania are gabapentin, topiramate, lamotrigine, vera-
pamil, and tiagabine. Combinations that fail to show benefits in manic states are: ris-
peridone + carbamazepine and olanzapine + carbamazepine.30,32 The latter combined 
therapy can possible increase in the risk of dyslipidemia and weight gain; therefore, it 
should not be used in older overweight BD patients.30

Antidepressants should be discontinued and factors that can perpetuate manic 
symptoms, such as prescribed medication, illicit- drug use/ abuse, or an endocrine 
disorder, should be ruled out. Patients should be advised to avoid stimulants, such as 
caffeine and alcohol, and gradually decrease nicotine use.32 Hypnotics and sedatives 
should be discontinued as soon as symptoms improve.11

The STEP- AD study reported that older BD patients who achieved remission used 689 
(±265) mg/ day of lithium, which is close to the minimum dose recommended for young 
BD adults. Valproate was also used in lower doses in elders with BD than in younger sub-
jects, but the mean daily doses were within the recommended range for young adults.44

Management of acute bipolar depression
Drug- free patients should start with a first- line agent (Figure 22.2). According to 
the CANMAT guideline, first- line agents in monotherapy are lithium, lamotrigine, 
quetiapine, and quetiapine XR;32 however, the Taiwan consensus included only 
quetiapine as first- line agent for acute bipolar depression.30 The British Association 
of Psychopharmacology recommended quetiapine and lamotrigine as first- line 
options.11 Previous response to a medication appears to be a strong predictor for 
treatment success.45 Combined first- line strategies include: lithium or divalproex + 
SSRI, olanzapine + SSRI, lithium + divalproex, and lithium or divalproex + bupro-
pion.32 The WFSBP contraindicated lithium in monotherapy for bipolar depression 
due to inconclusive data; on the other hand, the combination of lithium and lamo-
trigine was considered the first choice when monotherapy fails.45 Quetiapine and 
quetiapine XR were accepted as a first- option agent in all guidelines.

Controversy in this field is abundant. A recent meta- analysis reported that statisti-
cal superiority of active agents over placebo was identified in only half of the trials. 
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Evidence was stated as inconsistent, unfavourable or poorly studied for several treat-
ments. For instance, authors reported that there was no well conducted study show-
ing efficacy of lithium in acute bipolar depression.46 A  multisite prospective trial 
of lamotrigine showed significant improvement in depression (57.4% of remission 
and 64.8% of response) and improvement in functional status in bipolar depressed 
elders.17 Nonetheless, the need to administer it slowly to avoid dermatological side 
effects might make it difficult to employ in acute bipolar phases. Valproate has been 
poorly studied up to the present in this phase of the disease. Quetiapine has proven 
to be superior to placebo in five clinical trials, although effect- sizes were moderate. 
Combination of olanzapine + fluoxetine achieved the higher effect- size for the man-
agement of bipolar depression in a recent meta- analysis, although methodological 
issues and the high dropout rate (38.5%) may have influenced the results.46

Use of antidepressants in acute bipolar depression has been a long- standing object 
of debate. Antidepressants in monotherapy have been regarded as contraindicated 
in patients with BD because of the weak evidence of efficacy.45 A  large randomized 
placebo- controlled trial assessing antidepressant monotherapy in bipolar depression— 
the EMBOLDEN II (Efficacy of Monotherapy Seroquel in Bipolar Depression) study— 
did not evidence superiority of 20 mg of paroxetine over placebo as measured by the 
Montgomery- Åsberg Depression Rating Scale (MADRS), after eight weeks.47 Overall, 
the combination of olanzapine– fluoxetine has been indicated for BD, although there 
is no specification of such use for geriatric BD.48 Conversely, a recent meta- analysis 
of randomized, double- blind, controlled trials concluded that antidepressants were 

Switch to OLANZAPINE + 
FLUOXETINE or LITHIUM + 

LAMOTRIGINE

not effective

not effective

QUETIAPINE

BIPOLAR DEPRESSIVE EPISODE

ECT

Figure 22.2 algorithm for depressive episode in older bd patients
data from World Journal of Biological Psychiatry, 11, 2010, Grunze H et al, ‘The World federation of 
societies of biological Psychiatry (WfsbP) Guidelines for the biological Treatment of bipolar disorders: 
Update 2010 on the treatment of acute bipolar depression’, pp. 81–109; data from Neural Regeneration 
Research, 8, 2013, Zhang, Y et al, ’antidepressants for bipolar disorder: a meta-analysis of randomized, 
double-blind, controlled trials’, pp. 2962–2974.
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not superior to placebo in the treatment of bipolar depression.49 The research evidence 
about the risk of switching to mania with antidepressants is inconsistent.30

Managing mixed mania state
Recommendations for mixed mania have been regarded for most of the literature as 
tentative, particularly due to imprecise definition of mixed state.10 Patients classified 
as showing mixed states may present more severe depressive episodes and somewhat 
milder manic states than those presenting mania solely.

Some evidence indicates more benefit of valproate than lithium in mixed manic 
states, but this evidence remains disputed.

Maintenance therapy
Continuation period is defined as the first six months following the acute episode, 
whereas maintenance period refers to months 6– 12 after remission of acute symp-
toms.30 There is currently no international consensus for the indication of the main-
tenance treatment. While North American guidelines suggested that maintenance 
phase treatment should be adopted after every episode, European recommendations 
indicated the need for it only after the second episode and with an interval of < three 
years between the two episodes. The WFSBP guidelines recommended maintenance 
therapy only for: (i) patients with a first episode, severe symptoms, and psychiatric 
family history; (ii) those with a second episode, with a psychiatric family history or 
severe symptoms; and (iii) those with a third episode.30

According to the British Association of Psychopharmacology, the Taiwan consen-
sus, and the CANMAT group, lithium, valproate, olanzapine, and quetiapine (for 
both depression and mania), as well as lamotrigine (for preventing depression) and 
risperidone long- acting injection (LAI) are considered the first- line monotherapy 
options for maintenance treatment of BD. The WFSBP guidelines did not include 
valproate as a first- line choice and considered lithium as the highest effective option 
for long- term relapse prevention, especially for the indicators ‘any episode’ or 
mania.31 The CANMAT also included ziprasidone for preventing manic episodes, 
whereas the British and the WFSBP recommendations included aripiprazole to pre-
vent mania.11,31 Aripiprazole may also have some effect in preventing rapid cycling.31 
Quetiapine, risperidone LAI (mania), aripiprazole (mania), and ziprasidone (mania) 
are also recommended as adjunctive therapy with lithium or divalproex. Adjunctive 
treatment with topiramate, oxcarbazepine, and gabapentin has yielded inconsistent 
results.30,32

The role of antidepressants in the maintenance phase is debatable, considering that 
more than 50% of the patients may have residual depressive symptoms.50 However, 
evidence is still weak to recommend the long- term use of antidepressants in BD.31

Managing adverse reactions of therapy
As a general rule, the clinician must be aware of the pharmacological issues involv-
ing bioavailability and interaction between different drug classes. Common and rare 
adverse events must be monitored carefully in the first weeks of treatment.
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Concerning the choice of the optimal mood stabilizer, the increased rate of side 
effects has demotivated many clinicians to continue prescribing lithium therapy for 
BD in the elderly. It is estimated that for every new prescription of lithium, there 
were at least three others of valproate.33 In fact, important aspects have encouraged 
clinicians to prefer the valproate therapy prescriptions. One example is the effect of 
lithium on thyroid function. Although evidence on this issue remains disputed, age-
ing has been regarded as one important contributor to affect body pharmacokinetics 
by reducing the clearance and distribution of lithium. Previous evidence reported 
a twofold higher prevalence of hypothyroidism among BD,51 even though no evi-
dence agreement has been accomplished and negative results could also be noted.52 
In addition, the monitoring of drug interactions is a point of major concern, since 
a considerable number of medications may diminish lithium urine excretion and 
increase the risk of neurotoxicity, including ACE, furosemide, thiazide diuretics, and 
non- steroidal anti- inflammatories (Table 22.2). More often, lithium- related compli-
cations comprise renal dysfunction, dermal reactions, reduced magnesium and cal-
cium uptake, elevated plasmatic levels of calcium and magnesium, and weight gain.

A general approach to some common problems reported alongside old- age BD 
treatment is briefly summarized in Table 22.2.

Non- pharmacological treatment

ECT and repetitive transcranial magnetic 
stimulation (rTMS)
When applied according to the current standards, ECT is considered a low- risk pro-
cedure in older subjects, although transient increase in blood pressure and in myo-
cardial oxygen demand can occur.53 Depressed older patients are treated with ECT 
more often than younger individuals, due to the poor tolerance to pharmacotherapy, 
the need for rapid response in frail subjects, and the higher frequency of treatment 
resistance and psychotic symptoms. One study assessing effectiveness of acute and 
maintenance ECT in elderly subjects reported a decrease in the hospitalization rates 
and in the admission days.54

Limited data exists on the use of ECT in old manic patients, but anecdotal clinical 
experience recommends its use, especially in severe and refractory cases.55,42 rTMS 
may be a substitute for ECT. However, amount and quality of evidence on rTMS in 
this patient group is low and a single- blind study did not show comparable efficacy.30

Psychotherapy and psychosocial interventions
While pharmacotherapy is considered the first- line treatment, most of the guidelines 
recommended that ongoing psychotherapy and psychosocial rehabilitation should 
be performed. Among interventions suited for older BD patients, cognitive behav-
iour therapy (CBT) and interpersonal and social rhythm therapy (IPSRT) are the 
most recommended due to the presence of a stronger psychoeducational component 
than other methods.56 Interpersonal therapy and family focused therapy were also 
included in clinical recommendations.11

 

 

 



      

Table 22.2 management of physical conditions often present in treatment 
of geriatric bd

Be cautious with How to manage

reduced 
biotransformation

◆ Prefer using lorazepam instead of diazepam
◆ avoid use of Cytochrome P450 inducers (CbZ)
◆  Poor metabolism of CYP1a2 may be a problem among 12% of 

elderlies

reduced bioavailability ◆  monitor mood- stabilizer levels every 1– 2 weeks during the first 
two months; keep lower serum levels in the elderly: lithium  
(0.4– 1 meq/ l), valproate (65– 90 µg/ ml)

◆  rate renal clearance, serum bUn and creatinine every  
1– 3 months after baseline

frailty ◆ avoid severe sedation
◆ monitor risk of falls
◆ family counselling
◆ Consider hospital admission
◆  reduce at the lowest effective dosage possible antipsychotic or 

mood stabilizer
◆ Physiotherapy

metabolic disease ◆  Prefer short- term use of olanzapine in case of diabetes (switch 
to other antipsychotic when it is possible)

Pharmacological 
interactions

◆  CbZ + Ca ++ channel blockers = risk of CbZ toxicity; monitor 
CbZ levels

◆  lithium + non- steroidal anti- inflammatories| methyldopa 
|loop diuretic |CoX- 2 inhibitors = risk of lithium toxicity; avoid 
combination or monitor carefully blood lithium

◆  Valproate + meropenem/ imipenem = decrease valproate level. 
avoid this combination

◆  Valproate + sulfonylureas (glimepiride) = decrease valproate 
levels; risk of hypoglycaemia; decrease valproate levels

◆  Warfarin- antidepressants = risk of bleeding; avoid or decrease 
warfarin level

Toxicity signals ◆  impaired cognition, coarse tremor, lethargy, weakness, 
hyperreflexia, ataxia, dysarthria, bradycardia, hypotension, 
oliguria, fever

◆  monitor closely vital signals, diuresis, neurological level
◆  reduce drastically or suspend the mood stabilizer
◆  Consider admission when depressed conscious level, worse of 

symptoms
◆ administer drug monitoring

decrease of renal 
function

◆ adjust daily dosage of lithium to lower levels
◆  monitor glomerular filtration in case of pre- existing renal 

impairment
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A relatively small number of controlled studies support specific biologic or psy-
chosocial interventions for either acute or long- term care of elderly patients with BD. 
Furthermore, the lack of greater sample sizes, homogeneous age groups, multiple 
medications in use, and medical co- morbidities might be potential confounders on 
most of these studies.

Psychotherapy for BD subjects aims at decreasing both overt and mild/ subclini-
cal symptoms and improving quality of life. Identifying and coping with prodromal 
symptoms through CBT has shown to enhance treatment compliance and main-
tain social rhythm stability.57 Moreover, teaching individuals about the relationship 
between stress, the environmental context, and the rupture of sleep/ wake cycles on 
the one hand, and the onset of symptoms on the other hand can prevent the trig-
ger factors associated with vulnerability for mood episodes and positively influence 
long- term course of the disease.56

To sum up, more studies on psychotherapy and other non- pharmacological inter-
vention are required to comprehend the role of these interventions on the course of 
BD. Whenever possible, family members and caregivers should be encouraged to 
participate in the treatment and should receive continuous information and counsel-
ling from specialists.

Concluding remarks
In despite of the emerging evidence brought by literature, therapeutic efforts tar-
geting depressive and maniac symptoms in old- age BD are still limited by some 
important gaps in the efficacy, safety, and tolerability of medications. In addition, 
mixed or unclear clinical presentation of BD in the elderly and the neurobiological 
mechanisms associated with the disorder remain disputed and shall be clarified by 
future research. Treatment guidelines reassemble the current evidence and may 
provide a more rational intervention on acute or long- lasting symptoms. Elderly 
patients with BD must be cautiously accompanied in relation to drug compli-
ance, titration schema, and clinical and laboratory examination. Whenever pos-
sible, family members or caregivers should be involved in the treatment process. 
Ethical issues involving patrimony and profession may eventually lead to forensic 
evaluation.
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Chapter 23

The management of treatment- 
resistant bipolar disorder

salih selek, ives Cavalcante Passos,  
and Jair C. soares

Definition of treatment resistance  
in bipolar disorder
According to the World Health Organization (WHO), bipolar disorder (BD) is 
among the ten leading causes of disability in young adults.1 A significant propor-
tion of patients with BD respond incompletely or unsatisfactorily to first- line 
treatments. For instance, it is known that non- response in bipolar depression 
is highly prevalent and occurs in 40% of patients after eight weeks of treatment 
with quetiapine.2 Other first- line treatments, such as lithium, lamotrigine, olan-
zapine, or olanzapine- f luoxetine combination, have similar or even less favour-
able outcome.2,3,4 Also, the addition of antidepressants to an ongoing treatment 
with mood stabilizers will be helpful in only a quarter of patients with bipolar 
depression.5 How to treat this large number of refractory patients is a major chal-
lenge, since treatment- resistant BD is associated with greater morbidity, suicide 
attempts, as well as with extensive use of depression- related and general medical 
services.6

Consensus opinion on the classification of treatment resistance in BD has not 
been established yet.7 With this caveat in mind, the most accepted definition of 
treatment resistance in BD is non- responsiveness to at least two adequate trials 
of medications within a specific episode.8 Thereby, according to Sachs,9 treat-
ment- refractory mania could be defined as mania without remission despite six 
weeks of adequate therapy with at least two antimanic agents, while treatment- 
refractory bipolar depression was defined as depression without remission despite 
two adequate trials of standard antidepressant agents. He also defined the term 
treatment- refractory mood cycling, which means continued cycling despite maxi-
mal tolerated combined medications for a period of three times the average cycle 
length, or six months.9 Moreover, Yatham and colleagues suggested another defi-
nition for treatment refractoriness in BD: patients who failed to respond to a trial 
with lithium at serum levels of 0.8 mmol/ L and above for six weeks, following 
previous other researchers.10 In this chapter, we will refer to treatment resistance 
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as a failure of two adequate drug trials if not otherwise specified.11 The main focus 
of this chapter is on somatic treatments including pharmacotherapy, electrocon-
vulsive therapy (ECT), and novel therapeutic approaches. We will also review the 
current bipolar treatment guidelines’ third-  or further- line treatments although 
treatment resistance is not underlined in most of the guidelines.

Management of treatment- resistant mania

Review of the guidelines
Most available guidelines do not provide a working definition of treatment resist-
ance term but Sachs9 proposes that treatment resistance could refer to patients with 
bipolar disorder who failed to respond to third- and above-line treatment inter-
ventions. Herein, we will review several currently available treatment guidelines 
including the American Psychiatric Association (APA), the Texas Implementation 
of Medication Algorithms (TIMA), the British Association for Psychopharmacology 
(BAP), the Canadian Network for Mood and Anxiety Treatments (CANMAT), the 
World Federation of Societies of Biological Psychiatry (WFSBP), and the Korean 
Medication Algorithm for Bipolar Disorder. These guidelines were selected to reflect 
the scientific evidence and heterogeneity of treatment strategies globally.

APA guideline
The first APA Practice Guideline for BD was published in 1995 with only five types of 
medication.12 The guideline was revised in 2002 and the work group classified its sug-
gestions into three groups reflecting the evidence from the research. Level I indicated 
substantial clinical confidence whereas level III suggestions were with low clinical 
confidence.13 This guideline uses the terms ‘refractory’ and resistance interchange-
ably. The task team suggests clozapine and ECT for treatment-resistant cases— the 
ECT with higher level of clinical confidence. Clozapine trials were rated as having 
lower clinical confidence.

Texas Implementation of Medication 
Algorithms (TIMA)
The Texas Medication Algorithm Project (TMAP) was developed in 1995 by the 
Texas Department of Mental Health and Mental Retardation in collaboration with 
Texas universities to assess the value of an algorithm- driven disease- management 
programme in the pharmacological management of mentally ill patients. The guide-
line for BD was updated in 2005.14 Throughout this chapter, we consider the third 
and fourth treatment steps as indicative of therapeutic approaches for treatment-
resistant BD since the algorithm is stepwise, and those stages are recommended for 
those patients who failed or did not respond to the first two stages, although work-
ing definitions of non-response and partial response are not clearly provided in this 
guideline. The algorithm suggests combinations of two drugs, including lithium, 
valproic acid, atypical antipsychotics, typical antipsychotics, carbamazepine, and 
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oxcarbamazepine. The guideline also suggests not combining two antipsychotics 
and not using clozapine at the third stage. Before moving to the next stage, symp-
tom-targeted add-on treatments such as clonidine for aggression and hypnotics for 
insomnia are recommended. At the fourth stage, for patients who did not respond to 
a two- drug combination, the guideline suggests the use of either ECT or clozapine or 
three-drug combinations.14

British Association of Psychopharmacology (BAP) 
guidelines
The first BAP guideline for BD was published in 200315 and revised in 2009.16 The 
guideline has four evidence levels for casual relationships and treatment.17 This con-
sensus panel recommends clozapine or ECT for more refractory illness.16

The Canadian Network for Mood and Anxiety 
Treatments (CANMAT) and the International Society 
for Bipolar Disorders (ISBD) guideline
CANMAT published its first guideline for BD in 2005 and updated it several 
times in collaboration with the ISBD.18 The guideline has four evidence crite-
ria. Although the guideline does not define treatment-resistant mania, its fourth 
step includes treatment resistant by us according to the defined criteria above, 
since the first step includes general principles rather than new interventions 
including discontinuing antidepressants and avoiding caffeine and alcohol, 
instead of drugs substances of abuse.19 The guideline offers replacing one or 
both agents with other first-line agents including lithium, divalproex/ extended 
release (ER), olanzapine, risperidone, quetiapine/ XR, aripiprazole, ziprasidone, 
asenapine, and paliperidone ER for the fourth step. The guideline also suggests 
considering a switch to second-  or third- line options or ECT. Second-line treat-
ments also include carbamazepine, carbamazepine ER, and haloperidol as drug 
monotherapy options other than ECT. In addition, third- line treatment includes 
chlorpromazine, clozapine, oxcarbazepine, tamoxifen, and cariprazine. In case 
of non- response, novel agents including zotepine, levetiracetam, phenytoin, 
mexiletine, omega- 3 fatty acids, calcitonin, rapid tryptophan depletion, allopu-
rinol, amisulpride, folic acid, and memantine are offered as possible therapeutic 
alternatives.19

World Federation of Societies of Biological 
Psychiatry (WFSBP) guidelines
The WFSBP updated its guideline for acute mania in 2009. The authors of the 
guideline borrowed their anxiety guideline evidence criteria that has six catego-
ries of evidence and five levels of recommendation also considering the safety and 
tolerability of available treatments.20 Combinations of recommendations are also 
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allowed. The authors offer ECT in particular for treatment- refractory mania but 
if the third level is accepted as treatment resistance, a combination of their first- 
choice treatment including aripiprazole, risperidone, valproate, and ziprasidone, 
and if long treatment is considered at the same time, then lithium is provided as 
an option for treatment-resistant mania.21 For the further levels clozapine is also 
considered.

Korean Medication Algorithm for Bipolar Disorder
The Korean Medication Algorithm Project for Bipolar Disorder (KMAP- BP) began 
in 2001 and has since been updated several times.22 The guideline was based upon 
the outcomes of a 56- item questionnaire that was used to obtain the consensus of 
experts, including 110 Korean psychiatrists and 38 experts for child and adolescent 
psychiatry. Thus, the recommendations appear to be more naturalistic rather than 
evidence-based. If the third stage is considered as indicative of treatment resistance, 
then the guideline offers one or two atypical antipsychotics combined with lithium 
and/or valproate.23 In addition, ECT and benzodiazepines can be used based on the 
clinician’s clinical evaluation at any time regardless of the level of resistance and/
or severity. For further steps, clozapine combination with other mood stabilizers or 
antipsychotics is recommended for treatment.

As a summary, guidelines in general suggest clozapine or ECT for treatment- 
resistant mania. Some guidelines offer drug combinations including classical mood 
stabilizers and antipsychotic agents. Novel agents including omega- 3 fatty acids and 
memantine are also suggested. A main limitation of currently available guidelines is 
the lack of an operating definition of treatment-resistant BD.

Specific psychopharmacological interventions
Herein, we will review some of the psychopharmacological interventions that are 
explored in available guidelines. Since lithium, valproic acid, second- generation 
antipsychotics and/ or combination treatments are regarded as first- or second-line 
treatment, we will not discuss all of the drugs here.

Clozapine
Clozapine has been repeatedly suggested as a treatment for refractory mania.24 Banov 
et al. has given clozapine to a large variety of patients, including 52 treatment- resist-
ant bipolar patients and found better outcomes for manic patients than for patients 
with either unipolar or bipolar depression.25

Recently, a systematic review reported 15 clinical trials for treatment- resistant 
BD and reported that add- on treatment with clozapine was superior to treatment 
as usual in mania.26 However, authors also stressed the limitations due to great het-
erogeneity of the trials. A Danish database study explored the real- world effective-
ness of clozapine in bipolar patients and showed that clozapine reduced the number 
of psychiatric admissions, length of stay, polypharmacy, and hospitalization due to 
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self- harm/ suicide attempts.27 However, the authors’ ‘treatment resistance’ definition 
was based on the assumption of a more restricted use of clozapine for treatment-
resistant cases of BD.

Eslicarbazepine
(S- [+]- licarbazepine), a relatively new anticonvulsant whose active metabolite is oxcar-
bazepine, has been tried in at least one case of refractory mania but a double- blind 
randomized phase II trial failed to show its efficacy in acute mania.28

ECT and other interventions
The use of ECT in BD dates back to the 1940s. More than 300 hospitals were using 
ECT at that time in the 1940s.29 MacKinnon reported 84% recovery rates and great 
‘improvement’ in a sample of patients with manic depressive psychosis (excited 
phase) after three weeks of the last ECT session.30 Hobbs et al. (1965) compared out-
comes of the ‘ECT era’ to ones reported for previous insulin coma, and also to ECT 
and neuroleptic use phases. ECT had shortened the hospital stays but the readmis-
sion rates were higher than both phases. On the other hand, use of both neuroleptics 
and ECT in functional psychosis had better outcomes just at the beginning of the 
neuroleptic age.31 There were reports that ECT can be effective for manic patients 
who did not respond to drug treatments.32 Nowadays, most guidelines offer ECT for 
treatment-resistant mania although clinical studies are scarce.33 Currently, there is a 
re-emergence of the use of ECT for the treatment of refractory mania. Furthemore, 
the overall costs of a course of ECT seem lower than repeated courses of available 
agents.34

Repetitive transcranial magnetic stimulation did not show any significant efficacy 
for mania although evidence is rather limited. Moreover, results with other inter-
ventions including vagus nerve stimulation and magnetic seizure therapy are very 
few.35,36

Management of Treatment resistant  
bipolar depression
Depressive symptomatology predominates in the clinical picture of BD.37 In addi-
tion, it is associated with significantly greater psychosocial impairment and sui-
cidality compared to (hypo) manic episodes.38 It is known that non- response in 
bipolar depression is highly prevalent, and occurs in 40% of patients after eight 
weeks of treatment with quetiapine for instance.2 Other first- line treatments, such 
as lithium, lamotrigine, olanzapine, or olanzapine– fluoxetine combination, have 
similar or even less favourable outcomes.2,3,4 Moreover, the addition of antidepres-
sants to an ongoing treatment with mood stabilizers will be helpful in only a quarter 
of patients with bipolar depression.5 More data exists regarding TRB depression. We 
will review guidelines’ recommendations first and then look over specific treatment 
options.
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Review of the guidelines

APA guideline
This guideline suggests the use of ECT for treatment-resistant cases. However, 
this guideline offers several recommendation options after second-line treatment 
and before ECT including add-on use of selective serotonin reuptake inhibitors 
(SSRIs), venlafaxine, and monoamino oxidase (MAO) inhibitors, which may 
be attempted before considering ECT (APA, 2002).13 The update of this guide-
line reports preliminary pramipexole trials, and one of those studies was con-
ducted in a sample with treatment-resistant bipolar depression.39,40 More recently, 
Dell’Osso and Ketter reviewed the use of pramipexole in bipolar depression either 
as a monotherapy or adjunctive treatment. Pramipexole was used in almost all 
treatment- resistant cases as adjunctive therapy. Notwithstanding these authors 
evidenced a large effect size in reviewed trials, they suggest caution due to safety 
and tolerability concerns related to the use of pramipexole, including treatment-
emergent affective switches, exacerbation of psychotic symptoms, and neurologi-
cal side effects.41

Texas Implementation of Medication Algorithms (TIMA)
As previously discussed, the third and fourth steps are reffered to as interventions for 
treatment-resistant cases, and include combinations of two of the following medi-
cations: lithium, lamotrigine, quetiapine, or olanzapine– fluoxetine are offered in 
the third step of the acute treatment phase of bipolar I depression. The fourth step 
includes third- step combinations and valproate or carbamezapine in combination 
with antidepressants including all SSRIs, bupropion, or venlafaxine. If lamotrigine 
is used, the authors suggest adding an antimanic treatment since lamotrigine lacks 
significant clinical benefits for mania. ECT is recommended in the fourth step due to 
the limited availability of controlled data.14

British Association of Psychopharmacology (BAP) 
guidelines
As previously discussed, it is difficult to interpret treatment resistance in this guide-
line because it follows a different stepwise approach. However, after initial treatment, 
adding SSRIs and antidepressants other than tricyclic agents is the suggested course. 
Next-step treatment options following inadequate responses to an antidepressant 
trial can be referred to as an intervention for treatment-resistant bipolar disorder. 
This guideline refers to the BAP guideline on the use of antidepressants based on 
experience primarily obtained from the management of unipolar depression.16 The 
unipolar depression guidelines suggest increasing the dose of the antidepressant, 
switching to either within- or between-classes antidepressants, or otherwise combi-
nation with quetiapine, aripiprazole, or lithium as first-line treatment options.42 On 
the other hand, the guidelines for the treatment of bipolar disorder emphasize that in 
spite of the effectiveness of adjuvant aripiprazole for treatment-resistant depression 
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was shown, two randomized clinical trials have failed to show the same effectiveness 
in bipolar depression.43

The Canadian Network for Mood and Anxiety 
Treatments (CANMAT) and the International Society 
for Bipolar Disorders (ISBD) guideline
As previously discussed, step four is accepted as treatment- resistant therapy options. 
The guideline offers different treatment pathways with different medications in previ-
ous steps. Thus, it is important to know on which medication the patient was started. 
Regarding the fourth step, it suggests replacing one or both agents in step three with 
one of the first-  or second- line agents that have not been tried before. An example 
case would be that lithium is started initially and then will be added to with an SSRI 
(except paroxetine or bupropion) or will be switched to quetiapine or lamotrigine. 
Then if there is no response, the patient could be switched to first- or second-line treat-
ments such as olanzapine and an SSRI (except paroxetine) or lurasidone. Paroxetine 
is excluded because of the low efficacy shown in several trials.44,45 For further steps 
in treatment resistance, the guideline suggests olanzapine, carbamazepine, and ECT 
as monotherapy. ECT is also accepted as a treatment alternative but could be used as 
first-  or second- line treatment in certain situations. For combination treatment, the 
guideline suggests several combinations that can be seen in Table 23.1. The guideline 
also suggests that novel or experimental options can be used in further steps.19

World Federation of Societies of Biological Psychiatry 
(WFSBP) guideline
This guideline does not offer a stepwise approach to treatment. The authors rate 
the strength of evidence and make recommendations on each treatment modal-
ity. Thus, it is difficult to extract treatment- resistance data or make assumptions as 
established in previous guidelines. Although the guideline mentions the preliminary 
lamotrigine add- on treatment’s effectiveness according to Nierenberg’s research, no 
significant difference among lamotrigine, inositol, and risperidone augmentation in 

Table 23.1 offered combination treatments by CanmaT in 
treatment-resistant bipolar depression

lithium Carbamazepine
Pramipexole
maoi
TCa
Venlafaxine
ssri (except paroxetine) & lamotrigine

divalproex Venlafaxine
TCa
ssri (except paroxetine) & lamotrigine

Quetiapine lamotrigine

 

 



THe manaGemenT of TreaTmenT-resisTanT biPolar disorder 345

      

treatment- resistant bipolar depression was found.46,47 Nevertheless, this guideline 
provides an explicit indication on the use of ECT for treatment-resistant bipolar 
depression.48

Korean Medication Algorithm for Bipolar Disorder
This medication algorithm offers different treatment pathways for mild, moderate, 
and severe psychotic depression. However, in the third step, which can be accepted 
as the first line of treatment resistance, the algorithm branches are united. The 
authors suggest changing the mood stabilizers (valproic acid, lithium, or carbamaz-
epine), atypical antipsychotics, or antidepressants that were not used in previous 
steps. For the next step, the authors suggest adding stimulants, thyroid hormone, 
or buspirone to the treatment. If no adequate response is obtained, the authors 
recommend ECT or clozapine for treatment.23 On the other hand, according to the 
algorithm, ECT and benzodiazepines can be applied at any time if necessary.

The ISBD task force report on antidepressant use in 
BD
Pacchiarotti and colleagues49 suggests specific treatment recommendations step-
wise. Treatment-resistant bipolar I depression was defined as a failure to achieve 
remission (Clinical Global Impression for Bipolar Disorder <2 or Hamilton 
Depression Rating Scale <7) despite adequate trials of lithium (0.8 mEq/ l serum 
levels) or combination of lamotrigine (50– 200 mg/ day) and ongoing mood sta-
bilizer or full dose (≥600 mg per day) quetiapine monotherapy.49 The authors 
suggest that the olanzapine-fluoxetine combination or quetiapine-lamotrig-
ine combination as first-line treatment steps. A failure to respond to this step 
is regarded as treatment-resistant bipolar I depression. For refractory bipolar I 
depression, adjusting the olanzapine– fluoxetine dose or starting lithium and SSRI 
or bupropion with therapeutic doses or quetiapine antidepressant combination 
including SSRI and bupropion or novel agent trials are suggested. Unless remis-
sion is achieved, the term involutional bipolar I depression is applied and one full 
cycle of ECT is recommended for final treatment.

Pachiarotti et al.’s49 approach also differentiates bipolar I and II depression. It sug-
gests a similar stepwise approach to bipolar II depression. Instead of combining SSRI 
or bupropion in the second treatment step, add-on MAO inhibitors were suggested.49

Specific psychopharmacological interventions

Lurasidone
Lurasidone is a new atypical antipsychotic that has been approved by the US Food 
and Drug Administration (FDA) for the treatment of bipolar I depression either as 
monotherapy or adjunctive therapy.50 Notwithstanding no controlled trial has been 
conducted to date for treatment-resistant bipolar depression, a meta-analysis com-
pared the agents and ranked them according to their efficacy. Lurasidone was ranked 
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better than olanzapine monotherapy and worse than quetiapine according to that 
study.51 Among the ten treatments compared, lurasidone was the fourth better treat-
ment in this study.

Clozapine
Although better outcomes in mania than depression have been shown with clozap-
ine, several studies suggest its efficacy in treatment-resistant bipolar depression.25 A 
systematic review conducted by Li et al.26 indicates that add-on clozapine to either 
lithium or valproate could be effective for the management of treatment-resistant 
bipolar depression although evidence is somewhat limited. Treatment resistance was 
defined as failure to respond to two adequate trials of antidepressants. Better out-
comes in lithium and clozapine combination group than valproate and clozapine 
combination group were observed.26

Ketamine
Ketamine is an N-methyl-D-aspartate NMDA receptor antagonist anaesthetic agent 
also used for chronic pain.52 One of the first trials with ketamine was Diazgranados’ 
add- on study for treatment- resistant bipolar I or II depression. Subjects included in 
this study were either on lithium or valproic acid. A rapid improvement in depressive 
symptoms after the infusion of ketamine which was maintained for up to three days 
after the termination of infusion was noted in this placebo- controlled, double- blind, 
crossover study.53 Cusin et al. reported two cases of treatment-resistant bipolar II 
depression who responded to intramuscular but not to oral or intranasal ketamine in 
the long-term. One of them remained asymptomatic for four months and the other 
partially responded to ketamine for at least six months.54 Several trials tested the 
efficacy of ketamine for unipolar depression Cusin et al. (2012) reported two cases of 
treatment-resistant bipolar II depression who responded to intramuscular but not to 
oral or intranasal ketamine in the long-term.55 A Polish study investigated ketamine 
monotherapy for treatment-resistant bipolar depression, and found a 40% remission 
rate after 14 days of infusion. Moreover, the Polish study showed that responders had 
significantly higher prevalence rates of co-occuring alcohol use disorders and a posi-
tive family history of alcoholism, and their levels of vitamin B12 were significantly 
higher than in treatment non-responders.56 Recently, Poon et al. reviewed previous 
studies on ketamine and suggested that the use of ketamine could be efficacious for 
treatment-resistant bipolar depression.57

Ketamine may have different effects on several symptom clusters. Diamond 
et al. reported subjective memory improvements with a study conducted on both 
unipolar and bipolar treatment- resistant patients after ketamine infusion.58 A ran-
domized, double- blind, placebo- controlled, crossover study found that ketamine 
rapidly reduces anhedonia in patients with treatment-resistant bipolar depression.59 
Ketamine has also been reported to decrease suicidality as an add- on treatment in 
for treatment-resistant bipolar depression.53

The addictive potential of ketamine has been a source of considerable concern. 
In fact, ketamine abuse has been reported worldwide, especially in Southeast Asia, 
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causing gastrointestinal, lower urinary tract, and respiratory symptoms.60 In the 36th 
meeting of the WHO Expert Committee on Drug Dependence, ketamine abuse was 
addressed as ‘currently not appear to pose a sufficient public- health risk of global 
scale to warrant scheduling’. The committee recommended that ketamine should not 
be placed under international control at that time. It also suggested that countries 
with significant substance-related public health issues should introduce or otherwise 
maintain several control measures.61 Overall, ketamine appears to be a promising 
agent for the acute management of treatment-resistant bipolar depression as a rapid-
acting intravenous antidepressant whose effects typically last between one week to 
one month. However, further studies are required to evaluate its long-term efficacy.55

Use of antidepressants
Although several guidelines suggest adding antidepressants in the subsequent treat-
ment steps of  the management of treatment-resistant bipolar depression, the ISBD Task 
Force reported that there was insufficient evidence on treatment benefits of antidepres-
sants combined to mood stabilizers. The ISBD Task Force also reported that SSRIs and 
bupropion may carry lower rates of treatment-emergent manic switches than tricyclic 
and tetracyclic antidepressants and norepinephrine-serotonin reuptake inhibitors.62

Complementary and alternative treatments (CATs)
An increasing number of patients are using CATs, defined as a group of diverse 
medical and health systems, practices, and products that are not currently consid-
ered to be part of conventional medicine.63 Despite high usage, there is paucity of 
research on their efficacy in bipolar disorder. The APA’s Task Force highlighted the 
potential benefits of omega- 3 fatty acids— folate augmentation to enhance lithium’s 
response— when added to a short-term exercise intervention (half an hour for ten 
days) to the medication regimen of bipolar patients.64 A four- month, double- blind, 
randomized, placebo- controlled, adjunctive trial of ethyl- eicosapentanoate (EPA) 6 
g/ day did not show any significant effect in bipolar depression.65

ECT and other interventions

ECT
ECT has been used for a long time to manage bipolar depression for a long time and 
most available guidelines offer ECT and an effective management option for treat-
ment-resistant bipolar depression after first-line treatment, as previously reported. 
Dierckx et al.’s meta- analysis reported a similar efficacy for ECT in both unipolar 
and bipolar depression, notwithstanding patients with bipolar depression had a his-
tory of more severe depression.66 ECT is not offered as a first- step treatment because 
it is a procedure done under general anesthesia, but overall costs appear to be lower 
than repetitive medication trials.34

A recent randomized controlled trial compared the efficacy of ECT and algorithm- 
based pharmacological treatments. Goodwin and Jamison’s treatment guideline was 
applied in a stepwise approach in the pharmacological arm.67 The response rate was 

 

 

 

 

 



THE TREATMENT OF BIPOLAR DISORDER348

      

significantly higher in the ECT group than in the pharmacologically-treated group 
(73.9% versus 35.0%), but remission rates were similar between groups (34.8% versus 
30.0%).

Data on maintenance ECT (mECT) are also limited. Besides several case reports 
indicating the efficacy of mECT, Vaidya et al. showed that mECT was effective in 
reducing hospitalization rates in patients with treatment-resistant bipolar depression 
in a retrospective study.68 A recent German retrospective study including unipolar 
depression cases also showed reduced hospitalizations after mECT.69

Magnetic seizure therapy (MST)
This is a new treatment that integrates therapeutic aspects of ECT and transcranial 
magnetic stimulation (TMS), in order to achieve the efficacy of the former with the 
safety of the latter. However, few studies have included participants with treatment-
resistant bipolar disorder in their research.70

Deep brain stimulation (DBS)
Use of electricity in medicine actually goes back to ancient times and Greeks used 
ray fish to alleviate headaches more than 2,000 years ago.71 Thus, use of electrical 
stimulation by implanted stimulators has developed gradually from a long experi-
ence.72 Although DBS has been used for several neurological conditions including 
Parkinson’s disease and pain, only few studies suggest its use in treatment-resist-
ant bipolar depression. Holtzheimer et al. applied subcallosal cingulate DBS to ten 
unipolar and seven treatment-resistant bipolar depression patients. A decrease in 
depressive symptoms and an increase in functionality were observed. Patients with 
either unipolar or bipolar depression did not relapse. Finally, the efficacy was simi-
lar in both groups in this small sample- sized study.73 The primary brain site where 
DBS is applied may be related to treatment response. Based on electrophysiological 
studies in animal models and preliminary studies, we suggest superolateral medial 
forebrain bundle (sl- MFB) as the primary site for DBS because sl- MFB has more 
projections to the frontal cortex.74

Transcranial magnetic stimulation (TMS)
Most currently available TMS trials have enrolled patients with unipolar depression 
but one has found preliminary evidence of efficacy in treatment-resistant bipolar 
depression. An add- on low- frequency TMS of the right dorsolateral prefrontal cortex 
combined with brain navigation that allows targeting of the treatment site in 11 bipo-
lar I and II treatment-resistant patients was found to be effective and well tolerated.41 
In addition to its small sample size, this study excluded ECT non- responsive patients, 
which might have interfered with the findings.

Vagus nerve stimulation (VNS)
The majority of studies have reported outcomes for either unipolar or heterogene-
ous samples of both bipolar and unipolar treatment-resistant depressive patients. 
Thus, few data are available for treatment-resistant bipolar depression. In addition, 
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limitations of this treatment include a slow onset of antidepressant action and mod-
erate response rates.35

Special conditions in treatment resistance

Mixed states
The Diagnostic and Statistical Manual of Mental Disorders (5th edition) (DSM- 5) 
replaced the diagnosis of ‘mixed episode’ with a mixed- features specifier that can be 
applied to all types of affective episodes including major depression, hypomania, or 
mania because most patients do not fully meet the more stringent criteria for mixed 
episodes as defined in the DSM-IV.75 The ISBD suggests that antidepressants should 
be avoided during mixed states. In addition, the ISBD suggests that lithium may 
have a more limited efficacy during mixed states. Data related to treatment- resist-
ant mixed states are few. One large sample- sized study evaluated ECT’s efficacy in 
197 treatment- resistant mixed bipolar patients and found 41.6% response and 30.5% 
remission rates after treatment.76 A recent study with 40 treatment- resistant mixed- 
state patients found that low- frequency repetitive transcranial magnetic stimulation 
(rTMS) of the right Dorsolateral Prefrontal Cortex (DLPFC) had a moderate effects 
in reducing depressive and manic scores. For depression rating scales, 46.6% had 
reduced scores more than half while for mania scores 15% had reduced scores more 
than half in this three- week study.77

Co- morbidities in treatment resistance

Substance abuse
Substance use disorders are highly prevalent among patients with BD. 
Approximately half of patients with bipolar disorder have substance use disor-
ders.78 Because most of trials exclude substance abuse, data for both routine treat-
ment or interventions for treatment resistance are extremely limited.15,49

Anxiety
Although anxiety co- morbidity in bipolar patients is highly prevalent and associ-
ated with poorer prognosis, data on the association of co-occuring anxiety disorders 
and treatment resistance in bipolar disorder are scarce.79 Interventions primarily 
targeting anxiety disorders in patients with BD are few but post hoc analyses sug-
gest efficacy for quetiapine and the olanzapine-fluoxetine combination in treating 
anxiety.80,81

Concluding remarks

Treatment- resistant mania
Notwithstanding there is limited evidence to guide the management of treatment-
resistant mania, clozapine and ECT seem to be the most efficacious therapeutic 
options (Figure 23.1).
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TRB depression
Overall, due to the limited evidence base, definitive statements regarding the man-
agement of treatment-resistant depressive episodes of bipolar disorder cannot be 
provided. Most trials included heterogeneous samples (with participants with both 
unipolar and bipolar depression). Despite advances in technology and pharmacology, 
evidence- based interventions are lacking for treatment-resistant bipolar depression. 
However, ketamine appears to be a promising agent among novel treatments. ECT 
appears to be the foremost treatment option among those interventions. Redefining 
the primary sites for DBS could be a promising avenue for further investigation.
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Chapter 24

Staging and neuroprogression 
in bipolar disorder: treatment 
implications

ives Cavalcante Passos and flávio Kapczinski

Introduction
Bipolar disorder (BD) affects about 2% of the world’s population.1 Although there 
are several treatment options for the prevention and treatment of mood episodes, 
they are frequently suboptimal. For instance, about 37% of patients relapse into 
depression or mania within one year, and 60% within two years.2 Moreover, about 
40% of patients with bipolar depression are refractory to treatment. The addition 
of antidepressants to an ongoing treatment with mood stabilizers will be helpful in 
only a quarter of patients with bipolar depression.3 It is known that although avail-
able treatments effectively reduce mood episodes symptoms, they are less effective in 
recovering cognition and functioning. This framework illustrates the caveats of the 
current treatment strategy in BD, which focuses mainly on the stabilization of acute 
mood episodes and prevention of recurrence while neglects illness progression and 
functional recovery.

Kraepelin reported that the recurrence of episodes tended to accelerate over 
time. He graphed mood episodes as a function of the increasingly shorter duration 
of euthymic periods between successive episodes.4 Furthermore, Kraepelin recog-
nized that psychosocial stressors often precipitated the initial episodes, but with 
multiple occurrences they could also occur with just the anticipation of stressors 
or none at all, yielding the idea of a later, more autonomous stage of illness. Finally, 
he reported that some subtypes of mania and depression, characterized by high 
levels of anxiety and irritability, ran a more difficult course and required more hos-
pitalizations. All of these observations of faster episode recurrence, the transition 
from precipitated to more spontaneous episode occurrence, and illness subtypes 
have been widely replicated and set the stage for their incorporation into various 
staging models.5,6

It is accepted that that if not all, a substantial proportion of patients with BD pre-
sent a progressive course. In this sense, the term ‘neuroprogression’ has been pro-
posed as the pathological rewiring of the brain that takes place in parallel with the 
clinical deterioration in the course of BD.7 However, the molecular underpinnings 
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of neuroprogression remain poorly understood. It is reported that late- stage patients 
have reduced grey matter volume and maladaptive regulation of inflammatory 
markers.8,9 These biological underpinnings and others reported in this chapter could 
develop the foundations of the neuroprogression model as a mean to explain why 
as the illness progresses, patients with BD are more prone to have functioning and 
cognitive impairment and treatment refractoriness. Given that many current treat-
ment guidelines do not take these treatment implications that change with illness 
progression into account, the appreciation of such important features of BD in this 
chapter is key.

Based on the concept of neuroprogression and its treatment implications in BD, 
here we aim to review the following aspects: (a) the neurobiological underpinnings 
of neuroprogression in BD, (b) clinical risk factors associated to neuroprogression, 
and (c) treatment implications.

Neurobiological underpinnings of neuroprogression
In order to make sense of the process of cellular endangerment that seemed to take 
place in a portion of those with BD, Kapczinski et al.10 adapted the concept of allo-
static load. Accordingly, allostatic load driven by stress, co- morbidity, and other 
risk factors could lead to the progressive changes shown in BD.10 In addition to 
the constitutive changes in neuroplasticity suggested earlier by Robert Post, further 
allostatic changes induced the pathological brain rewiring suggested by Kapczinski 
et al.6 The neurobiological foundation of these twin constructs was conceptual-
ized under the paradigm of neuroprogression to involve changes in pathways of 
mitochondrial dysfunction, inflammation, neurogenesis, and oxidative stress.7 In 
a follow- up to his seminal article, Berk et al. suggested a balance between neuro-
progression and neuroprotection as a key factor to be considered in the field of 
psychiatry.7 These emerging data suggest that the concept has proven to be useful 
in understanding the multidimensional changes described in the context of illness 
progression in psychiatry.

Accordingly, on the one hand, neuroprogression seems to take place from a con-
stitutive perspective, meaning that patients that experience multiple episodes, stress, 
and drugs of abuse may develop specific changes in neuronal plasticity that lead into 
more complex and refractory clinical presentations. These changes are likely to be 
related to synaptic tagging and metaplastic changes, particularly in dopaminergic 
neurons. On the other hand, neuroprogression has been suggested to take place from 
an allostatic perspective. Mechanisms of the allostatic load may explain the cumula-
tive medical burden associated with the recurrent mood episodes and characterize 
the disorder as a stress- related condition. The study of the biological underpinnings 
of neuroprogression has the potential to identify targets for treatment and a better 
management of the disorder.

‘Neurodegeneration vs. neuroplasticity’ dualism
Bipolar patients have been shown to present several neuropathological and neuroim-
aging alterations in different brain structures, some of which are evident at the early  
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stages of the illness. These appear driven by both glial and neuronal changes. For 
instance, post- mortem studies report reductions in neuronal density in individual 
cortical layers, a lower glial cell count and density, and a decrease in the number of 
oligodendrocytes in different brain regions,11 which is in accordance with reports of 
reduced myelin staining in brain of bipolar patients.12 Accordingly, these observed 
alterations in white matter microstructures are suggestive of abnormalities in axonal 
myelination, concordant with diffusion tensor imaging (DTI) findings of disrupted 
white matter connectivity in BD.13 As the illness progresses, most likely due to shrink-
age of these neural structures and alterations in markers of synaptic plasticity, more 
substantial alterations take place in the brain as a whole. Progressive brain atrophy 
has been suggested as an outcome of illness progression, which is also supported by 
findings of increased ventricle volumes in patients with BD and multiple episodes.8 
Also, reductions in the volume of several structures have also been reported in late- 
stage BD patients, including the hippocampus,14 the prefrontal cortex,15 the anterior 
cingulate,16 and corpus callosum,17 as well as an increase in the volume of the amyg-
dala.18 Functional magnetic resonance imaging (MRI) findings also report changes 
in activation patterns involving fronto- limbic circuitry related to different phases of 
the illness.19

Based on this evidence, white matter pathological mechanisms have been hypoth-
esized to underlie early stage alterations, whereas grey matter loss seems to be asso-
ciated with more advanced stages of the illness.20 Given this, neurodegeneration 
emerged as a potential mechanism by which these alterations might be taking place 
in BD. A recent study has also demonstrated neurodegenerative outcomes in some 
cases of BD, including argyrophilic grain- type taupathy and Lewy- related alpha- 
synucleinopathy.21 The most accepted hypothesis, however, states that most of the 
alterations may result from impairments in neuroplasticity. This results in shrinkage 
of brain structures by reducing neurites and intercellular connections in the neu-
ronal network. This framework does not exclude the possibility that brain cells might 
also be dying to some extent, which has been suggested by studies showing increased 
levels of apoptotic markers in post- mortem brain from BD patients.22 Conversely, 
a mechanism of ‘synaptic apoptosis’, which is characterized by localized apoptotic 
biochemical cascades in synaptic terminals, might underlie the discordance between 
this substantial increase in apoptotic markers seen in patients without overt corre-
sponding neurodegeneration. It is also possible that an initial white matter pathology 
solely based on neuroplasticity impairments might progress to a grey matter pathol-
ogy associated with neuronal apoptosis and a more substantial brain rewiring.

The search for biomarkers of neuroprogression
Several cross- sectional studies have compared the levels of biomarkers of neuro-
plasticity, oxidative stress, and inflammation between early and late- stage patients 
with BD. Regarding neuroplasticity mechanisms, brain- derived neurotrophic factor 
(BDNF), which is the most abundant neurotrophic factor in the adult brain and is 
known to induce neuroprotective effects, is reduced in acute episodes of BD.23 Its 
involvement in this process was initially proposed based on a study showing that 
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late- stage patients present decreased serum BDNF levels when compared with those 
at an early stage of the illness.9 Even though post- mortem brains from BD patients 
display decreased BDNF levels,22 the exact role played by this protein in BD needs to 
be longitudinally assessed.

Oxidative stress markers have also been studied under the concept of BD neu-
roprogression, and evidence points to an increase in the activities of glutathione 
reductase and glutathione S- transferase in late- stage patients compared with those 
at an early stage.24 Further, the number of manic episodes has been associated with 
elevated DNA oxidation and shortened telomeres.25 Early stage alterations include 
increased 3- nitrotyrosine levels24 and protein carbonylation, which suggest that 
oxidative and nitrosative damage to proteins is an early event in the progression of 
the illness. These findings give support to initial hypotheses regarding the potential 
role of mitochondrial dysfunction in BD neuroprogression,7 which has never been 
directly assessed in patients.

Lastly, another key mechanism thought to underlie BD neuroprogression is inflam-
mation. Not only do patients differ from controls in the levels of several cytokines 
and chemokines, but those at a late- stage of illness seem to present increased levels of 
some chemokines, such as (C- C motif) ligand 11 (CCL11), CCL24, and C- X- C motif 
ligand 10 (CXCL10), and decreased levels of CXCL827. Moreover, tumour necro-
sis factor (TNF)- alpha and interleukin (IL)- 6 may be increased in patients at both 
early and late stages, while IL- 10 was only increased at the early stage of the illness.9 
Accordingly, a hypothetical model for the role of inflammation in BD neuroprogres-
sion suggests that recurrence of mood episodes might induce an excessive produc-
tion of proinflammatory cytokines that would exceed the downregulatory capacity 
of the system to restore their normal levels, maintaining microglial cells in a con-
stantly activated state. Of note, markers of neuroinflammation have been shown to 
be significantly upregulated in post- mortem brains from patients with BD.26

So far, no single biomarker with sufficient specificity and sensitivity for neuropro-
gression to facilitate a clinical staging approach has been identified. However, the 
ones that have been shown to be altered between patients at different stages inform 
important neurobiological aspects of illness progression and ultimately allow us to 
propose a hypothesis for this process.7 Of note, clarification of the operative mecha-
nisms underlying neuroprogression will only come from longitudinal studies assess-
ing the same group of patients for long periods of time.

Clinical features of neuroprogression
Cognitive and functional impairment, treatment refractoriness, hospitalizations, 
and suicide attempts are the main clinical outcomes related to neuroprogression in 
BD.7 However, not all patients with BD will present these unfavourable clinical fea-
tures. Therefore, early identification of which patients will develop a neuroprogres-
sive disorder with an unfavourable course is an important unmet challenge in BD 
treatment. The first step to achieving this goal is identifying the risk factors asso-
ciated with neuroprogression in BD. The phenomenon of sensitization in patients 
with BD, in which early episodes are often triggered by psychosocial stress, but end 
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up occurring autonomously after a sufficient number of recurrences is theorized to 
lead to a pernicious course of the disease. Increased number of episodes, trauma 
exposure, and co- morbidity with psychiatric and medical illness may further drive 
sensitization and cross- sensitization to other factors contributing to unfavourable 
outcomes.27 Figure 24.1 presents a conceptual model that integrates risk factors and 
meaningful clinical outcomes related to the neuroprogression.

Longitudinal studies have shown the impact of early trauma on BD course. A 
study reported that those with childhood trauma presented earlier onset of BD, more 
co- morbid substance use, increased number of suicide attempts and manic episodes, 
and faster cycling pattern.28 Another longitudinal study showed that trauma pre-
dicted severity of mood symptoms in patients with BD.29 Also, this impact is evident 
as early as the first episode, with those exposed to trauma displaying poorer func-
tional and symptomatic outcomes.30

Number of episodes also may have predictive value for neuroprogression in BD. 
A longitudinal study showed that the rate of relapse leading to hospitalization 
increased with the number of mood episodes.31 Furthermore, patients with mul-
tiple episodes had functional impairment and poor quality of life.32 Regarding the 
treatment approach, patients with an increased number of episodes have a worse 
response to lithium33,34 and cognitive behavioural therapy (CBT). Also, a study 
showed that response rates with olanzapine for manic and depressive episodes were  
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Figure 24.1 risk factors and treatment implications associated with neuroprogression. 
some patients with bipolar disorder will present an unfavourable course with functional 
and cognitive impairment and treatment refractoriness. Herein, we present distal and 
proximal factors associated with neuroprogression. The model proposed takes into 
account the classic psychosocial and genetic risk for bipolar disorder and integrates 
findings on sensitization and cross- sensitization models to explain the pernicious 
course associated to neuroprogression. distal factors lead to long- term effects on gene 
expression and regulation. also, distal factors may not directly lead to neuroprogression 
but are linked to unfavourable outcomes through the effects of proximal factors.
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significantly lower among those individuals with >5 previous episodes.35 Finally, lith-
ium and carbamazepine, are less effective in patients with rapid cycling.36 Of note, 
rapid cycling is a course specifier of BD, which is defined as at least four mood epi-
sodes during a 12- month period according to the Diagnostic and Statistical Manual 
of Mental Disorders (5th edition) (DSM- 5).

Co- morbid psychiatric and other medical disorders are also associated with poor 
outcomes in BD. A meta- regression analysis in patients with BD showed a significant 
association between suicide attempts and substance use disorders.37 Furthermore, 
alcohol and cannabis use in patients with BD were associated with lower remission 
rates, and functional impairment.38 Co- morbid attention deficit hyperactivity dis-
order (ADHD) was associated with poor functioning and refractory treatment.37 
Moreover, a recent study showed evidence of cross- sensitization between number of 
episodes and post- traumatic stress disorder (PTSD).39 Co- morbid PTSD was associ-
ated with functional impairment, a higher number of manic/ hypomanic episodes, 
and earlier initiation of illicit drug use.39 Also, it was suggested that patients with BD 
and co- morbid anxiety disorder have a poorer response to pharmacotherapy than 
patients with BD alone.

Patients with BD presented increased rates of several medical illnesses. A recent 
study of 440 patients with BD and three or more medical illnesses compared with 
202 patients with BD and no history of medical illness, found an association with 
a history of anxiety disorder, rapid cycling mood episodes, and suicide attempts.40 
Notably, patients with BD are at higher risk of premature death from cardiovascu-
lar disease, diabetes, chronic obstructive pulmonary disease (COPD), influenza, or 
pneumonia compared with the general population.41 These two studies validate the 
hypothesis of cross- sensitization between BD and other medical diseases, showing 
that medical co- morbidities worsen BD prognosis and vice versa. This implies the 
presence of common underpinning neurobiological pathways, with inflammation 
and oxidative stress the best established, and suggests common approaches for man-
agement and prevention of these non- communicable disorders.

Cognitive and functional impairment
BD is associated with cognitive impairment, even during euthymic periods. 
According to meta- analysis, specific domains of impairment include executive 
control, verbal learning and memory, working memory, and sustained attention.42 
However, recent studies have shown that the percentage of BD patients with clinically 
significant neurocognitive impairments may vary from 30% to 62%. To explain why 
not all patients with BD have cognitive impairment, it was reported that successive 
episodes might be related to a progressive neurocognitive decline. A confirmatory 
study found that verbal memory dysfunctions were related to the number of previ-
ous manic episodes.43 Also, it was proposed that the trajectory of cognitive change 
appears to begin early in the disease process, perhaps as early as the prodrome.

A positive association between neurocognitive dysfunction and functional impair-
ment has been shown in cross- sectional and longitudinal studies. Patients with BD 
may suffer from functional impairment, even when euthymic. A longitudinal study 
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showed that almost all first- episode manic patients with BD had syndromal recovery 
within two years, but only one- third had functional recovery.44 Therefore, functional 
and symptomatic recovery are not associated, and may need different therapeutic 
approaches. Moreover, it was proposed that functional impairment may be an out-
come associated with the progression of the disorder. By applying latent class analy-
sis, two subtypes of patients presenting ‘good’ and ‘poor’ functional outcome were 
presented.45 Estimated verbal intelligence, number of mood episodes, level of resid-
ual depressive symptoms, and inhibitory control were the risk predictors of func-
tional impairment in such study.45 Of note, functional outcome was not predicted 
by illness duration and age of onset.45 Furthermore, previous studies reported that 
co- morbid anxiety and co- morbid substance use disorders are risk factors of func-
tional impairment.

Treatment implications
Ideally, clinical implications based in neuroprogression would be supported by 
longitudinal studies and treatment implications should be derived by randomized 
controlled trials (RCTs) with a staging approach. With those caveats in mind, we 
reviewed here potential clinical implication based on the longitudinal course of the 
disorder.46

Subjects at risk
Subjects at risk of BD would be the ones presenting a positive family history, expo-
sure to childhood trauma, and some prodromal symptoms, such as anxiety and sleep 
disorders, minor mood disorders, and substance use disorders during adolescence. 
In this sense, Duffy and colleagues have proposed a chain of behavioural events 
based on these prodromal symptoms starting during childhood.47 However, what 
is not known is whether any prophylactic benefits would be associated with mood 
stabilizing treatments among patients at risk.

Emerging evidence suggests that nutritional, such as omega- 3, and psychoso-
cial interventions may have the potential to prevent BD in youth at ultra- high risk. 
Multifamily psycho- educational groups and family focused therapy (FFT) have also 
shown promising results. In addition, treatment approach in youth at ultra- high 
risk should be based on the optimal control of environmental risk factors (substance 
use disorders, physical activity, nutritional status, body mass index, trauma expo-
sure, and family dysfunction) associated with possible bipolar illness activity and 
progression.

Early intervention in bipolar disorder
Early intervention has the potential to prevent or minimize the functional and cog-
nitive impairment. Using Danish registry data (n = 4714), a study reported that early 
intervention was associated with an increased probability of lithium response com-
pared with patients starting lithium later.48 This is a very interesting data and con-
firms results from a prior study about the lack of efficacy of lithium in patients with 
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a history of many previous episodes.33 Psycho- education for caregivers of patients 
with BD in early stages of the disease is an effective therapy to improve time to 
recurrence. However, psycho- education in BD was not associated with functional 
recovery in a clinical trial involving 239 outpatients with moderate to severe func-
tional impairment.49 Moreover, CBT showed effectiveness in preventing recurrence 
in patients with few episodes, but not in those with more than 12 previous episodes.34 
Specifically, CBT was more effective in those with less than six episodes, and it led 
to higher relapse rates compared with treatment as usual among patients who had 
more than 30 episodes.

Addressing functional impairment in severe 
bipolar disorder
Most severe patients with BD will require complex pharmacological therapy as well 
as integrated intensive psychosocial treatment approaches, including functional 
remediation.49 In synthesis, the illness progression to severe BD sets the pace for a 
deteriorating course in which the focus of treatment shifts from the control of envi-
ronmental factors and common evidence- based therapeutic interventions into an 
intensive model of palliative care.

Among pharmacological interventions that could improve functioning in treatment- 
resistant patients, clozapine has recently showed promising efficacy. A systematic 
review with a total sample of 1,044 patients showed that clozapine monotherapy or 
combined with other treatments was associated with improvement in social function-
ing, suicidal ideation, the number and duration of hospitalizations, and the number 
of psychotropic co- medications. Also, many patients with treatment- resistant BD 
achieved a remission or response.50 Despite proven effectiveness in severe BD, major 
concerns regarding toxicity, medical co- morbidities (metabolic disturbances and car-
diovascular disorders), and significant side effect profile (weight gain and sedation) 
continue to limit clozapine prescription.

Cognitive remediation (CR) has also been pursued as a combined intensive psy-
chosocial intervention to address cognitive impairment in BD. CR is an interven-
tion that is designed to remediate neurocognitive deficits and improve functioning. 
Although much of the focus of this treatment during the last decade has centred on 
schizophrenia spectrum disorders, emerging evidence suggests that CR is effective 
for BD. Moreover, a functional remediation programme has been recently developed 
meeting the specific psychosocial needs and functional disabilities encountered 
in severe BD.49 Functional remediation is a neurocognitive intervention designed 
specifically for patients with BD, and involves neurocognitive techniques, train-
ing, psycho- education on cognition- related issues, and problem- solving within an 
ecological framework. In a multicentre RCT involving 239 outpatients, such novel 
group intervention has shown significant efficacy in improving moderate to severe 
functioning impairment in BD.49 In addition, another study showed that func-
tional remediation appears to be effective in improving psychosocial functioning in 
patients with BD type 2. This means that assessment of functioning levels and then 
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clinical staging should be considered key factors to determine who can benefit from 
functional remediation in BD.

Conclusion
Treatment refractoriness and functional and cognitive impairment are outcomes 
related to neuroprogression. However, they have been largely neglected in current 
treatment guidelines in BD. While treatments such as lithium monotherapy, CBT, 
and psycho- education seem to be better suited to prevent further recurrences within 
patients with few episodes, complex pharmacological strategies and functional 
remediation might be considered in more severe patients. Of note, patients with poor 
clinical risk factors of a neuroprogressive disease (density of episodes, co- morbidity, 
and trauma exposure) should be carefully evaluated. Finally, the use of multimodal 
data sets coupled with multivariate pattern- recognition techniques, such as machine 
learning, may help to build predictive models of outcomes related to neuroprogres-
sion. These models may predict treatment response in BD, as well as of functional 
and cognitive impairment.
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disorder: impact on 
neurocognition
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lacruz, and rafael Tabarés- seisdedos

Introduction
Neurocognitive dysfunction is currently considered a core feature of bipolar disor-
der (BD) for a number of reasons: (i) neurocognitive impairments across the broad 
domains of attention, verbal memory/ learning, and executive cognition usually 
persist into euthymia; (ii) it is a key predictor of patients’ functional outcomes; (iii) 
a suitable endophenotype; and (iv) a major therapeutic target.1– 3 Additional clini-
cal and therapeutic variables may further compound these deficits, including co- 
morbidities and the side effects of medications.4,5

Clinical guidelines recommend the use of mood stabilizers and atypical antip-
sychotics as first- line treatments for BD.6 The impact of these medications on neu-
rocognition has been compared to a two- edge sword; they may help to arrest the 
cognitive deterioration associated with BD by means of effective relapse prevention, 
but may induce cognitive side effects which in turn could negatively affect patients’ 
functional outcomes.7 There is growing interest on the neurocognitive profile of 
antibipolar medications. However, this has proven to be a complex issue. Marked 
heterogeneous therapeutic regimens exist across patients in both clinical practice 
and research studies. This includes variability in medication types, doses, periods of 
treatment, and treatment response. Moreover, polypharmacy is the rule rather than 
the exception in BD, which makes particularly difficult to disentangle any specific 
cognitive influence of treatments that are used in combination.4

In this chapter, we present a critical update of the literature expanding our pre-
vious reviews.4,8 To that end, we adopt a descriptive approach, mostly focused on 
human data and clinical studies specifically addressed to BD.

Lithium
Lithium remains as the cornerstone of pharmacological treatment in BD, and has also 
been the most investigated mood stabilizer from a neuropsychological perspective. 
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One of the complaints frequently reported by patients on lithium is the subjective 
experience of cognitive slowing. According to pioneer narrative reviews,9,10 lithium 
may exert mild deleterious effects in verbal memory and psychomotor speed, while 
visuospatial, attentional, and executive performance are spared. Of note, patients are 
not always aware of these otherwise objective deficits.9

Its neurocognitive effects have been meta- analysed elsewhere.11 In 326 euthymic 
patients with affective disorders, of whom 171 were on lithium, this agent seems to 
exert mild effects on immediate verbal learning and memory (effect size, ES = 0.24) 
and creativity (ES = 0.33), and specially a moderate (ES = 0.62) adverse effect on 
psychomotor speed, whereas visual memory, delayed verbal memory, attention, and 
executive function are spared.11 Since less than half of the pooled sample (six studies) 
had a diagnosis of BD, it is not clear to what extent these results apply specifically to 
BD. Moreover, most of these studies used a cross- sectional design.

Longitudinal studies on the cognitive impact of long- term monotherapy with lith-
ium suggest that evidence for detrimental effects is weak. Verbal memory remained 
stable over six years in a small group of BD patients, although this study did not 
include a control group.12 More recently, euthymic BD patients on lithium monother-
apy showed stable deficits over a two- year period in the broad domains of attention/ 
processing speed and executive cognition, but not in verbal memory.13

Lithium- associated cognitive deficits might revert upon drug cessation. For 
instance, in a prospective, controlled study, Kocsis et al.14 reported that deficits in 
psychomotor speed and verbal memory improved after a two- week lithium discon-
tinuation. However, this remains as a controversial issue.8

In clinical practice, lithium intoxication is always a concern. It may be associated 
with neurologic and cognitive impairments, some of them being potentially persis-
tent.15 The incidence and severity of lithium neurotoxicity and cognitive side effects 
correlates with duration of lithium exposure rather than its serum concentration.11 
The evidence for sustained negative effects is equivocal16 whereas other systematic 
reviews conclude that long- term treatment may be associated with neurotoxic effects, 
especially in combination with antipsychotics.17 Hence, duration of lithium exposure 
and risk of neurotoxicity owing to its narrow therapeutic index may further worsen 
deleterious effects.

One- third of lithium- treated patients are excellent lithium responders (ELRs), as 
defined by complete prevention of affective episodes. Compared to healthy controls, 
ELRs have preserved neurocognitive functioning even after long- term duration of 
BD.18 The most relevant mechanism explaining this would be the effective preven-
tion of relapses which themselves may lead to neurocognitive deterioration. In addi-
tion, the potential neurotrophic and neuroprotective effects of lithium may also 
contribute.18

According to growing evidence from preclinical studies, these effects include 
potent inhibition of glycogen synthase kinase 3 (GSK- 3β), increase of brain- 
derived neurotrophic factor (BDNF), and decreased oxidative stress and pro- 
inflammatory status.19 Whether the neurotrophic and neuroprotective properties 
of lithium translate into cognitive benefits for BD patients is currently under 
active debate. On the one hand, several observational and case registry studies 
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have shown that long- term treatment with lithium is associated with a lower risk 
for incident dementia and Alzheimer’s disease among BD patients,19 which has led 
researchers to suggest a potential therapeutic role of lithium in neurodegenerative 
disorders. On the other hand, some evidence exists in neuroimaging structural 
studies. A replicated finding is that chronic treatment with lithium is associated 
with increased total brain grey matter volume and in key neural regions involved 
in the regulation of mood and cognition, such as the hippocampus, amygdala, 
and anterior cingulate gyrus.20 Conversely, antipsychotics and anticonvulsants 
are not associated with such findings.20 Moreover, lithium might counteract the 
small reduction in hippocampal volume associated with BD, according to a recent 
meta- analysis of magnetic resonance imaging (MRI) cross- sectional studies.21 
These neurostructural changes would be mediated by the neuroprotective/ neuro-
trophic properties of lithium.

In sum, clinical studies have mostly favoured the neurotoxic hypothesis of lithium 
based on patients’ cognitive complaints and cases of lithium intoxication, while the 
preclinical literature has largely supported the neuroprotective hypothesis.17 Of note, 
none of the reviewed clinical studies were designed to test the neurocognitive effects 
of lithium and there is no randomized clinical trial (RCT) in this area. Therefore, 
equivocal evidence remains about the impact of lithium on BD patients’ cognition.

Anticonvulsants
The cognitive effects of anticonvulsants or antiepileptic drugs (AEDs) have been 
mostly studied in patients with epilepsy and healthy subjects. Given that AEDs 
decrease or supress neuronal excitability, they may impair cognition, including psy-
chomotor slowing, and memory and attentional deficits. Overall, these side effects 
are dose- related, increase with polytherapy, and revert with drug cessation.8

The first- generation or older AEDs —  valproic acid (valproate) and carbamazepine —  
seem similarly associated with mild impairments in attentional and memory tasks. 
Deficits tend to improve following valproate discontinuation.22 However, little is 
known about their neurocognitive impact in BD patients.

Few studies have directly compared the neurocognitive profiles of AEDs and 
lithium. A  cross- sectional study in 159 BD patients compared the neurocognitive 
effects of lithium and five AEDs on tests of attention, psychomotor speed, processing 
speed, reaction time, cognitive flexibility, and memory.23 Patients treated with lamo-
trigine and oxcarbamazepine had the best scores in the neuropsychological battery, 
followed by those receiving lithium, which in turn showed milder deficits than those 
on valproate, carbamazepine, and topiramate.23

In a subsequent study, euthymic patients treated only with lithium (n = 17) or only 
with valproate (n = 11) had similar global cognition.24 Relative to healthy controls 
(n = 29), both clinical groups were similarly impaired on immediate verbal memory. 
The results of this study are limited by its small sample size. In addition, a recent non- 
randomized study concluded that lithium, but not other mood stabilizers, might be 
associated with better decision- making abilities, measured by the Iowa Gambling 
Task, during euthymia.25
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A subanalysis of the STOP- EM study compared euthymic patients recently recov-
ered from a first episode of mania treated with either lithium (n = 34) or valproate 
(n  =  38) to matched healthy controls (n  =  40). Overall, both clinical groups per-
formed similarly on the domains of processing speed, attention, verbal memory, 
non- verbal memory, and executive functioning. However, treatment with valproate, 
and not lithium, was associated with working memory deficits early in the course 
of BD.26 However, 80% of both clinical groups were receiving combination treat-
ment with antipsychotics, which have also been associated with potential cognitive 
impairment.

Collectively, the literature suggests that treatment with valproate would be asso-
ciated with worse neurocognition than treatment with lithium in BD. However, in 
these non- randomized studies, patients received medications under naturalistic 
conditions; therefore, a selective pre- treatment bias cannot be completely ruled out.

Even less is known about the neurocognitive effects of carbamazepine in BD. 
In a cross- sectional study during euthymia,27 patients on carbamazepine (n = 18), 
patients on lithium (n = 18), medication- free patients (n = 12), and healthy controls 
(n = 15) had a similar performance on all neuropsychological tests.

Regarding the new- generation AEDs, lamotrigine has clearly demonstrated a better 
cognitive profile than the older AEDs in healthy and epileptic populations. Indeed, 
cognitive disturbances associated with lamotrigine are infrequent and probably 
transient.4,8 Lamotrigine is indicated for the prophylaxis of BD with predominantly 
depressive episodes and is also the new AED with more studies specifically focused 
on BD. Post- hoc analysis of two clinical trials suggest that open- label lamotrigine 
may be associated with better self- reported cognitive scores in BD- I patients.28,29 In 
a naturalistic study of euthymic BD patients, those treated with lamotrigine (n = 15) 
showed significantly better phonemic verbal fluency and a trend on immediate ver-
bal memory compared with patients receiving carbamazepine or valproate (n = 18).30 
Conversely, groups did not differ on measures of attention, working memory, and 
executive functioning. However, findings may be biased by small sample size and 
overrepresentation of BD type II patients, who are more prone to depressive episodes. 
Finally, paediatric BD patients showed significant improvements in working memory 
and verbal memory, but not in attention, after 14- week treatment with lamotrigine.31

Topiramate is currently not considered as a first- line option for BD but in clinical 
practice it is used to treat co- morbid conditions, such as addictions or eating disor-
ders. Neurocognitive disturbances associated with topiramate in epilepsy patients 
include psychomotor slowing, impaired attention and concentration, and especially 
word- finding (verbal fluency) difficulties.4,8 In BD, topiramate has been also associ-
ated with the greatest cognitive impairment, similar to those observed with the older 
AEDs valproate and carbamazepine.23

In sum, research examining the neurocognitive profile of AEDs specifically 
focused on BD has grown in recent years. The cognitive adverse effects of AEDs seem 
to increase with polytherapy and high doses. Older AEDs are associated with a worse 
cognitive profile than the new ones, with the exception of topiramate. Of note, lamo-
trigine might improve, rather than impair, cognition in BD. However, there is no 
RCT in this area, hence prospective RCTs are warranted to confirm these findings 
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and establish recommendations about the cognitive effects of AEDs in BD. In addi-
tion, extrapolating data from the epilepsy literature into BD is problematic because 
epilepsy is associated with cognitive deficits and doses of AEDs used in BD are typi-
cally lower than those used to treat epilepsy.4

Antipsychotics
Antipsychotics, especially atypical or second- generation antipsychotics (SGAs), have 
been increasingly prescribed for the acute and maintenance management of BD.32 
Echoing the schizophrenia literature at that time, an early review33 suggested that 
the use of SGAs might convey neurocognitive advantages over conventional or first- 
generation antipsychotics (FGAs) in BD, as well. This issue has received less atten-
tion than in schizophrenia and remains a matter of debate. In a naturalistic study of 
euthymic patients,34 treatment with risperidone was associated with better perfor-
mance on the Trail Making Test- part B, a measure of executive attention, compared 
with conventional antipsychotics. In two subsequent reviews about the neurocogni-
tive profile of antibipolar medications,4,8 we summarized some preliminary data cau-
tioning against optimism. In several observational studies, antipsychotic usage has 
been associated with deficits in verbal fluency, verbal learning and memory, working 
memory, and executive functions in BD subjects.35– 37 Moreover, discontinuation of 
antipsychotics was associated with improved cognition in a 12- month follow- up of 
recent- onset BD patients.38

Recent meta- analyses of observational studies have examined the potential con-
founding effects of medications on neuropsychological status during euthymia.1,39 
Based on post- hoc analysis, antipsychotic use was associated with higher magnitude 
of impairment on psychomotor speed and omission errors, a measure of sustained 
attention.39 Given that psychomotor slowing was in turn associated with worse per-
formance on other speeded information- processing tasks, antipsychotics might indi-
rectly contribute to several neurocognitive deficits in BD. However, it is important to 
keep in mind that these results might be confounded by history of psychotic symp-
toms in BD leading to antipsychotic prescription.4 In a more recent mega- analysis, 
mixed model regressions were used to examine potential medication effects on neu-
rocognition during euthymia.1 Lithium, anticonvulsants, or antidepressants had no 
effect on performance on any of the 11 outcome measures. However, treatment with 
antipsychotics was associated with worse performance on verbal learning only.

On the other hand, head- to- head comparative studies may reveal neurocogni-
tive differences among SGAs. For instance, Torrent and colleagues40 compared four 
groups of euthymic BD patients treated with quetiapine (n = 12), olanzapine (n = 26), 
risperidone (n = 30) or drug- free (n = 16), and healthy controls (n = 35). A complex 
pattern of results emerged, but findings became non- significant after adjustment for 
‘history of psychotic symptoms’. Compared with the other two SGAs, quetiapine 
seems to be less associated with deficits in measures of verbal memory. The authors 
concluded that RCTs are warranted to give a definite answer to this key issue.

A double- blind crossover RCT compared the acute neurocognitive effects of low- 
dose risperidone and quetiapine in clinically stable BD patients. Quetiapine was 
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associated with more somnolence, worse global cognition, and more immediate cogni-
tive side effects on psychomotor speed, attention, and working memory.41 Moreover, a 
recent, six- week, placebo- controlled RCT examined quetiapine extended release (XR) 
adjunctive to mood stabilizers in non- acute BD- I or BD- II patients.42 Those receiving 
placebo, but not those treated with quetiapine XR, showed significant improvements 
on tasks of sustained attention, psychomotor speed, and motor function, as well as in 
performance- based functioning. According to the authors, the anticholinergic and 
antihistaminergic properties of quetiapine as well as associated increased somnolence 
may explain the lack of improvement. However, the small sample size (n = 23) and the 
absence of a control group limit the generalization of these findings.

In sum, compared with lithium and AEDs, relatively few clinical studies have 
examined the neurocognitive effects of antipsychotics in BD. However, the quality of 
the evidence is better since RCTs in this area have been confined to antipsychotics. 
Current research suggests that antipsychotics may have some detrimental impact on 
psychomotor speed, verbal memory/ learning, and possibly executive cognition. It is 
not yet clear whether SGAs confer more cognitive benefits than conventional antip-
sychotics in BD, and the issue as a whole remains as controversial due to limited and 
inconsistent data.

Other medications
Regarding antidepressants, selective serotonin reuptake inhibitors (SSRIs) generally 
do not induce major cognitive side effects, whereas trycyclic antidepressants may 
impair cognition, especially verbal learning and memory, due to their anticholiner-
gic effects.4,8 However, to our knowledge, no study has examined the cognitive effects 
of antidepressants specifically in BD.

Benzodiazepines are generally not recommended as pharmacological treatment in 
BD. In clinical practice, however, their use is often continued from the acute to the 
remitted phase. Their use has been shown to impair attention, psychomotor speed, 
and memory (for a review, see Stewart).43 Even at low dosages, GABAergic agonists, 
including benzodiazepines and hypnotics such as zolpidem, have been associated 
with impaired visuospatial working memory during euthymia.44 Interestingly, this 
deficit was independent of deficits in attention or psychomotor speed, and the use of 
other medications, such as lithium, AEDs, and antipsychotics.

Anticholinergic antiparkinsonian medications are mostly used to treat or prevent 
extrapyramidal symptoms associated with antipsychotics. These drugs are well 
known to induce several side effects, including cognitive dysfunction and even delir-
ium. In schizophrenia, the use of anticholinergics has been associated with deficits 
in verbal memory/ learning, attention, working memory, and executive function (for 
a recent review, see Ogino et al.).45

Overall summary
The role of medications upon neurocognition in BD is controversial. Inconsistent 
results are likely the consequence of heterogeneous clinical samples, mood states, 
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neuropsychological tests administered, and complex medication regimens. Whereas 
combination treatment is the most common pharmacological approach for BD in 
clinical practice, polypharmacy is not common in research samples. Moreover, 
antipsychotics and AEDs represent miscellaneous groups of medications with likely 
diverging neurocognitive profiles. There are a plethora of methodological limitations 
in this field (see as follows).

Emerging evidence can be summarized as follows. First, most antibipolar med-
ications may be associated with potential cognitive side effects and this risk may 
increase with high doses and polytherapy. Second, lithium treatment has been 
associated with negative effects on verbal memory and psychomotor speed. Third, 
lamotrigine seems to have a better cognitive profile than the first- generation AEDs 
carbamazepine and valproate, and topiramate. Fourth, antipsychotic use may exert 
a negative impact on several cognitive functions. Fifth, the cognitive profile of other 
medications, such as antidepressants, have not been suitably examined in BD.

According to a recent meta- analysis,1 medications did not show any significant 
effect on performance on most neuropsychological tests during euthymia. Compared 
with any medication, drug- free status was associated with improved performance 
only on two measures of verbal learning and memory.1 Moreover, non- medicated 
euthymic patients showed better cognitive performance than did patients on SGAs 
such as risperidone, olanzapine, and quetiapine.40 In this line, antipsychotic- free BD 
patients performed similarly to healthy controls across a broad neuropsychological 
battery.36

Hence, the neurocognitive dysfunction associated with BD may be at least in part 
iatrogenic in origin. Indeed, polypharmacy may be detrimental for cognitive func-
tioning. The few studies examining polypharmacy suggest that side effects may be 
more frequent compared to monotherapy (for a review of polypharmacy and non- 
medicated patients, the reader is referred to Dias et al.).8 Nevertheless, medication is 
clearly not the only potential source of cognitive dysfunction in BD since similar, yet 
milder, deficits have also been described in non- medicated patients and unaffected 
relatives of BD patients.46

Recommendations for future research studies
Several methodological flaws limit the generalization of the current findings. There 
is a relative dearth of RCTs specifically designed to examine the neurocognitive 
effects of antibipolar medications. Indeed, most are naturalistic, cross- sectional, 
small- sample studies. Non- randomized studies do not allow conclusions about cau-
sality and small sample size increase the likelihood of type II error and lack suf-
ficient statistical power to detect neuropsychological differences, especially if subtle. 
Moreover, most studies have attempted to control the potential influence of medica-
tions by means of post- hoc analyses, and hence the evidence is indirect.

In addition, results from studies with healthy individuals might not be extrapo-
lated onto clinical groups, and the same holds true when inferring data from patients 
with epilepsy and schizophrenia treated with AEDs and antipsychotics, respec-
tively. Moreover, findings from patients stabilized on monotherapy might not be 
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extrapolated to the broader group of BD patients on polytherapy and the generaliz-
ability of data from unmedicated patients is also limited.4

In this section, we suggest several potentially profitable directions to move the field 
forward, expanding previous recommendations.4 First, large, adequately powered 
RCTs are critically needed to better understand this key issue. Ideally, they should 
include head- to- head comparisons of antibipolar medications. Second, the inclusion 
of formal neuropsychological assessments as part of future clinical trials of medica-
tions in BD has been recently endorsed by an expert panel.2 Third, measures of social 
functioning and quality of life should also be used to further explore the potential 
benefits of antibipolar medications on this important targets. Fourth, observational 
follow- up studies are also essential to better establish the contribution of medications 
to cognitive functioning in real- world patients with BD. To control for practice effects, 
either alternate forms of neuropsychological tests or a parallel group of healthy sub-
jects should be considered. Fifth, studies of unmedicated patients should differentiate 
between drug- naïve and drug- free patients in order to examine whether past treat-
ments make any difference in the long- term. Sixth, with some exceptions (eg Pavuluri 
et al.),31 there is a dearth of data about the neurocognitive effects of medications at 
the extremes of the cycle life, namely paediatric or geriatric BD. Seventh, most BD 
patients present with medical co- morbidities (eg hypertension, diabetes, metabolic 
syndrome) and/ or psychiatric co- morbidities (eg addictive and anxiety disorders), 
which have been independently associated with cognitive dysfunction.5 Although 
complex, future studies should take into account the neurocognitive effects of these 
conditions and those of the medications used to treat them. Finally, pharmacogenetics 
will help to identify polymorphisms of susceptibility for cognitive side effects which 
in turn may allow the prescription of more customized therapies in clinical practice.

Recommendations for clinical practice
From a clinical perspective, side effects of medications such as cognitive difficulties 
are among the major reasons for patients’ non- adherence or partial adherence. The 
management of cognitive side effects of mood stabilizers may be challenging in clini-
cal practice.47,48 Most adverse effects are usually transient or dose- related and can be 
managed by optimizing drug doses to the lowest effective dose.48 Whenever cogni-
tive dysfunction is suspected to be induced by lithium or AEDs, serum levels should 
be checked, and clinicians should consider a dosage reduction when possible.

Clinical or subclinical hypothyroidism is a common adverse effect of lithium that 
may negatively impact BD patients’ cognition, but this has been virtually ignored.47 
Cognitive improvement has been reported after addition of low doses of L- thyroxine, 
even in the absence of hypothyroidism.49 A recent, pilot study found that euthymic 
patients with subclinical hypothyroidism treated with thyroid hormone showed a 
pervasive cognitive impairment compared to euthyroid patients.50

Clinicians should be also aware of the neurocognitive side effects associated with 
medications with anticholinergic properties and benzodiazepines, which may offset 
the potential cognitive benefits of other medications.45 Elderly patients are especially 
sensitive to these negative effects due to the physiological changes associated with 

 



PHarmaCoTHeraPY of biPolar disorder: imPaCT on neUroCoGniTion 377

      

aging. In clinical practice, judicious use of these medications, regular monitoring of 
side effects, re- evaluating their continuous use, and timely discontinuation whenever 
possible are recommended.44,45 Due to their anticholinergic effects, the use of tricy-
clic antidepressants should be carefully balanced against their therapeutic efficacy.

Psychoeducation usually deals with information on side effects and their manage-
ment.47 Patients are also encouraged to report side effects when clinicians adopt an 
open attitude. However, subjective complaints do not always correspond to objec-
tive cognitive deficits, so patients should be reassured in order to enhance adherence 
to medication. Performing a formal neurocognitive assessment should be considered 
before prescribing medications with the potential to impair cognition, and may be 
warranted in cases of abrupt cognitive decline that does not correlate with changes 
in medication regimen.8

Finally, no specific antibipolar medication has shown clear cognitive advantages 
over others. The development of cognitive- enhancing agents in major psychiatric 
disorders is gaining traction. In the absence of approved pro- cognitive medications, 
clinicians should consider the use of medications with neutral cognitive profiles. 
Moreover, functional remediation and cognitive rehabilitation therapies have dem-
onstrated efficacy in BD. These psychological approaches merit further development 
and generalization in clinical practice in order to benefit patients’ neurocognitive 
and social functioning. It is envisioned that future developments will also consider 
multimodal approaches, encompassing pharmacotherapies, psychological therapies, 
and lifestyle interventions, including aerobic exercise and diet/ nutrition.51
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Chapter 26

Cognitive enhancement in bipolar 
disorder: current evidence and 
methodological considerations

Kamilla W. Miskowiak and Lars V. Kessing

Cognitive dysfunction as an emerging 
treatment target
Cognitive dysfunction is common in bipolar disorder (BD) and occurs across sev-
eral cognitive domains including verbal memory, sustained attention, and execu-
tive function.1 These non- specific cognitive deficits persist after clinical remission 
from affective episodes and are not reversed by antipsychotic or mood- stabilizing 
treatments.1 The profile of cognitive deficits in BD is similar to the non- specific 
cognitive dysfunction in schizophrenia and unipolar depression,2,3 although the 
degree of the deficits in BD is less pronounced than in schizophrenia and greater 
than in unipolar depression.4,5 This highlights cognitive dysfunction is an impor-
tant illness dimension in psychiatric disorders that transcends traditional diag-
nostic boundaries.6

Trait- related cognitive dysfunction in BD has been observed already at illness 
onset and is more severe at late illness stages,7 suggesting that is reflects both genetic 
abnormalities and neurotoxic effects of affective episodes. Although the ‘cognitive 
neuroprogression hypothesis’ remains controversial, some emerging findings sup-
port the hypothesis, including (i) meta- analytical evidence for more pronounced 
cognitive dysfunction in BD patients with a history of psychosis,8 (ii) demonstration 
of progressive grey matter volume reduction with longer illness duration,9 and (iii) 
observation of a positive correlation between the number of affective episodes and 
risk of dementia.10

Persistent neurocognitive deficits contribute to occupational and psychosocial 
disability.11 Unemployment rates among BD patients are substantially higher than 
in the general population,12 and two- thirds of patients experience a moderate to 
severe impact of the illness on their occupational capacity.13 Together with resid-
ual depressive symptoms, the persistent cognitive dysfunction in BD is among the 
strongest contributors to patients’ functional disability.14  Nevertheless, there are no 
reliably efficacious treatments for cognitive dysfunction in BD. Current pharmaco-
logical treatments may, in fact, have cognitive side- effects due to anticholinergic, 
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extrapyramidal, sedative, and/ or blunting effects.15 Cognitive dysfunction is there-
fore emerging as a potential treatment target to improve patients’ functional recov-
ery and quality of life.

The first part of the chapter systematically reviews the current evidence from ran-
domized controlled trials (RCTs) or open studies that explore the efficacy of novel 
pharmacological and psychological treatments for cognitive dysfunction in BD. The 
second part discusses some key methodological challenges in this emerging field 
and highlights some methodological perspectives that may improve success rates of 
future cognition trials.

Current evidence for new targets
The neurobiological underpinnings of the cognitive deficits in BD remain elusive. 
However, emerging evidence indicates an association between cognitive dysfunc-
tion and a wide range of changes in neurotrophin levels, neurogenesis, metabolism, 
neurotransmitters (including acetylcholine, dopamine, and glutamate), inflamma-
tion, oxidative stress and cortisol in BD. Within the last decade, a series of stud-
ies have therefore been conducted to investigate the efficacy of compounds that 
act on some or multiple of these pathways and may thereby exert neuroprotective 
effects. Tables 26.1– 26.3 display the characteristics of the identified randomized, 
controlled, or open- label cognition trials in BD. Seventeen studies of new pharma-
cological treatments were identified: two were open- label,15,16,17 were randomized 
and placebo- controlled, and, of these, improvement of cognition was the primary 
treatment aim in 12 trials. In addition, five studies investigated the effects of new 
psychological interventions for cognitive dysfunction in BD;18,19,20,21,22 three19,21,22 
were randomized and controlled, and, of these, improvement of cognition was the 
primary treatment aim in two trials.19,21 Only five drug trials23,24,25,26,27 and two psy-
chological intervention trials19,21 specified one or two cognition measure(s) as the 
primary outcome. Overall, the sample size of the trials were small; three studies had 
≤10 participants per group, 12 studies included 12– 34 participants per group, and 
only one multicentre study (of functional remediation with cognition as the second-
ary outcome measure) had a large sample with 77– 82 participants per group (see 
Tables 26.1– 26.3). Taken together, there is a scarcity of studies of which only half (11 
of 22) specified cognition as the primary treatment target and which generally had 
small to moderate sample sizes.

Candidate pharmacological compounds
Mifepristone— one of the first trials targeting cognition in BD was a proof- of- con-
cept study by Young and colleagues (2004) of the corticosteroid receptor antagonist 
mifepristone.27 The study was inspired by evidence that hyper- cortisolaemia in BD 
may exacerbate patients’ neurocognitive dysfunction. Nineteen BD patients with 
current depression were given mifepristone (600 mg/ day) or placebo for one week 
in a placebo- controlled, cross- over design. A beneficial effect of mifepristone was 
observed on spatial working memory but not on verbal memory (co-  primary out-
comes) or on any of the secondary cognition outcomes (see Table 26.1). This effect  

 

 

 



      

Table 26.1 Main characteristics of pharmacological interventions with cognition as the primary target (studies sorted chronologically)

Treatment Author Patients Randomized Double- blind Screening 
for cognitive 
impairment

Main finding Cognitive outcome measures

Mifepristone Young 
et al. (2004)
Ref.id27

Mifepristone = 19, 
placebo = 19 
(cross- over design, 
ie a total of 19 
patients) (BD with 
depression)

√ √ − Mifepristone 
improved spatial 
working memory. 
However, group- 
comparisons revealed 
no significant effects 
on measures of verbal 
memory (co- primary 
outcomes) or the 
secondary cognition 
outcomes.

Primary outcomes: Spatial 
Working Memory (CANTAB) and 
the Rey Auditory Verbal Learning 
Test.
Secondary outcomes: the 
Wechsler forward and backward 
digit span test, the Spatial Span 
Test, Pattern Recognition Test 
and Spatial Recognition tests 
from the CANTAB, verbal fluency 
test, Wechsler Adult Intelligence 
Scale digit symbol subtest, and 
a computerized continuous 
performance task (a total of 13 
cognition outcomes).

Gallagher 
et al. (2005)
Ref.id.23

Mifepristone = 19, 
placebo = 19 
(cross- over design, 
ie a total of 19 
patients) (BD with 
depression)

√ √ − Mifepristone 
produced no cognitive 
improvement on 
any of the cognition 
outcomes.

Primary outcomes: Spatial 
Working Memory (CANTAB) and 
the Rey Auditory Verbal Learning 
Test.
Secondary outcomes: the 
Wechsler forward and backward 
digit span test, the Spatial 
Span Test, Pattern Recognition 
Test and Spatial Recognition 
tests from the CANTAB, verbal 
fluency test, Wechsler Adult 
Intelligence Scale digit symbol 
subtest, and a computerized 
continuous performance task (a 
total of 13 cognition outcomes).
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Watson 
et al. (2012)
Ref.id.26

Mifepristone = 30, 
placebo = 30 (BD 
with depression)

√ √ − Mifepristone produced 
significant improvement 
of spatial working 
memory compared 
with placebo six weeks 
after treatment, but 
not immediately after 
treatment completion 
(day 21). However, 
group- comparisons 
revealed no significant 
effects on the remaining 
cognition outcomes.

Primary outcome: Spatial 
Working Memory (CANTAB). 
Secondary outcomes: The Rey 
Auditory Verbal Learning Test, the 
Wechsler forward and backward 
digit span test, the Spatial Span 
Test, Pattern Recognition Test 
and Spatial Recognition tests 
from the CANTAB, verbal fluency 
test, Wechsler Adult Intelligence 
Scale digit symbol subtest, and 
a computerized continuous 
performance task (13 outcomes).

Galantamine Matthews 
et al. (2008)
Ref.id.17

Galantamine = 9, 
No 
galantamine = 8 
(BD, UD, SZA with 
depression)

− − − Galantamine had no 
effect on the primary 
cognition outcome 
(MMSE total scores). 
However, exploratory 
analyses (post- treatment 
between- group 
comparisons with 
adjustment for baseline 
performance) showed 
that galantamine 
produced a slight 
reduction in ECT- related 
side- effects on sub- 
scores of memory and 
abstract reasoning.

Primary cognition outcome not 
defined.
Mini- Mental- State- Examination 
3MS (4 items and 1 total score; 
5 measures)

Table 26.1 Continued
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Ghaemi 
et al. (2009)
Ref.id.29

Galantamine = 10, 
Placebo = 6 (BD in 
remission)

√ √ − Galantamine improved 
verbal memory from 
baseline to after 
treatment, but not 
processing speed. The 
opposite pattern was 
seen with placebo. 
None of the other 
cognitive outcomes 
showed any effects of 
galantamine.

Primary cognition outcome not 
defined.
California Verbal Learning Test, 
the Delis- Kaplan Executive 
Functioning System Trail Making 
and Verbal Fluency tests (number 
scanning, number sequencing, 
letter sequencing, and letter- 
number alternation), both the 
letter and category fluency 
examinations, the Wisconsin 
Card Sorting Test (categories 
completed, total errors and 
preservative responses) (ten 
outcomes)

Iosifescu 
et al. (2009)
Ref.id.16

Galantamine = 19 
(BD in remission)

− − Subjective 
criteria
(patient 
reports)

Galantamine improved 
attention and verbal 
memory, but not 
executive function.

Primary cognition outcome not 
defined.
The California Verbal Learning 
Test (scores for trial 1 and trials 
1– 5), Conner’s Continuous 
Performance Test commission 
errors, Wisconsin Card Sorting 
Test (total errors and failure to 
maintain set) (five outcomes)

(continued)
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Matthews 
et al. (2013)
Ref.id.28

Galantamine = 12, 
Placebo = 18 (BD, 
UD, SZA with 
depression)

√ √ − Galantamine improved 
one measure of 
delayed memory at 
discharge compared 
with the control group.

Primary cognition outcome not 
defined.
Repeatable Battery 
for the Assessment of 
Neuropsychological Status 
(RBANS): tests within five 
domains: immediate and delayed 
memory, visuospatial skills, 
attention and language); Mini 
Mental Status Examination 3MS; 
Wechsler Abbreviated Scale of 
Intelligence (vocabulary, matrix 
reasoning) (11 outcomes)

N- acetyl 
cysteine

Dean 
et al. (2012)
Ref.id.30

NAC = 21, 
Placebo = 25 (BD 
with depression)

√ √ − NAC produced no 
cognitive improvement 
in comparison with 
placebo

Primary cognition outcome not 
defined.
Digit span, word learning, Trail 
Making Test A and B, verbal 
fluency (six outcomes)

Pramipexole Burdick 
et al. (2012)
Ref.id.31

Pramipexole = 24, 
Placebo = 21 (BD 
patients in partial 
remission)

√ √ − Pramipexole produced 
no cognitive 
improvement 
compared with 
placebo.

Primary cognition outcome not 
defined.
Stroop, Trail Making Test 
A and B, Digits forward, Digits 
backward, d2 test of attention, 
HVLT, verbal fluency, Digit 
Symbol Test (11 outcomes)

Table 26.1 Continued
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Insulin McIntyre 
et al. (2013)
Ref.id.24

Intranasal 
insulin = 34, 
Placebo = 28 (BD 
in remission)

√ √ − The study revealed no 
beneficial effect of 
insulin on the primary 
cognition outcomes. 
Improvement was 
observed on one 
secondary outcome, 
Trail Making Test B.

Primary outcomes: California 
Verbal Learning Test and Process 
Dissociation Tasks.
Secondary outcomes: the 
Trail Making Test A and B, 
the Digit Symbol Substitution 
Test, the Controlled Oral Word 
Association Test (Letter and 
Category Fluency ), the Visual 
Backward Masking Test, the 
Shipley Institute of Living– 
Abstraction Test, the Continuous 
Visual Memory Test, and the 
Cognitive Failures Questionnaire 
(ten neuropsychological 
outcomes).

Withania 
somnifera

Chengappa 
et al. (2013)
Ref.id.32

Withania 
somnifera = 24, 
Placebo = 29 (BD 
in remission)

√ √ − Compared to 
placebo, withania 
somnifera improved 
performance on three 
measures: digit span 
backward, Flanker 
neutral response 
time, and the Penn 
Emotional Acuity Test. 
No effects were seen 
on the remaining 
cognitive measures.

Primary cognition outcome not 
defined.
Set shifting Test, Strategic Target 
Detection Test, Flanker Test, 
Auditory Digit Span forward 
and backward, Word List 
Memory, Finger Tapping Test, 
Penn Emotional Acuity Test (20 
outcomes).

(continued)
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Erytrophoietin Miskowiak 
et al. (2014)
Ref.id.25

EPO = 23, 
Placebo = 20 
(BD in partial 
remission)

√ √ Subjective 
criteria (CPFQ 
score)

There was only 
a trend towards 
improvement in RAVLT 
total recall but there 
was a significant 
improvement in EPO 
vs. saline- treated 
participants in 
sustained attention 
and facial expression 
recognition (happy 
faces), and measures 
of attention and 
executive function 
(tertiary outcomes). 
Improvement was 
seen on 8 of the 
15 measures.

Primary outcome: Rey 
Auditory Verbal Learning Test 
(total recall);
Secondary outcomes: Rapid 
Visual Processing (CANTAB), the 
facial expression recognition 
task from the Emotional Test 
Battery; tertiary: Trail Making 
A and B, verbal fluency, 
WAIS- III letter- number 
sequencing, the Repeatable 
Battery for the Assessment 
of Neuropsychological Status 
(RBANS) digit span and coding 
tests (15 outcomes).

List of abbreviations: CPFQ— Cognitive and Physical Functioning Questionnaire; BD— bipolar disorder; UD— unipolar disorder; SZA— schizoaffective disorder; ST— standard treatment; Ref.
id.— reference ID.

Treatment Author Patients Randomized Double- blind Screening 
for cognitive 
impairment

Main finding Cognitive outcome measures
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survived  Bonferroni correction for multiple testing across the primary outcome 
measures. However, in a follow- up replication study mifepristone failed to produce 
any cognitive improvement in symptomatic BD patients.23 The authors also con-
ducted an RCT in a larger sample of 60 depressed BD patients,26 which revealed 
mifepristone- associated spatial working memory improvement (the primary study 
outcome) six weeks but not immediately after treatment completion. No effects were 
observed on any of the secondary cognition tests spanning memory, attention, and 
psychomotor speed at any time point. Although these trials had selected one primary 
or two co- primary cognition outcomes a priori, their mixed findings provide only 
preliminary evidence for efficacy of mifepristone on spatial working memory.

Galantatine— another line of research focused on galantamine, a compound with 
dual mechanisms of action on the cholinergic system. The first trial was an open- 
label study of the effects of galantamine in a mixed sample of patients with BD, uni-
polar disorder (UD) and schizoaffective disorder (SZA) during electroconvulsive 
treatment (ECT).17 No beneficial effect of galantamine (4 mg bid throughout ECT) 
was found on overall cognitive function, but exploratory analysis revealed a minor 
benefit of galantamine on subtests of memory and abstract reasoning after treatment 
completion (see Table 26.1). The authors therefore conducted an RCT of galantamine 
(N = 12) versus placebo (N = 18) in a sample of BD, UD, and SZA patients under-
going ECT.28 Galantamine improved one measure of memory function but had no 
effects on the seven additional cognitive outcomes. The efficacy of galantamine on 
cognition was also investigated in a double- blind, placebo- controlled trial of remit-
ted BD patients.29 Cognitive change over a three- month treatment period examined 
for galantamine (N = 10) and placebo-  (N = 6) treated patients. The galantamine 
group showed verbal memory improvement but slowed psychomotor speed and no 
improvement in attention or executive function. Further, four- month galantamine 
treatment (8– 24 mg/ day) was associated with improvement of attention and ver-
bal memory but not of executive function in an open- label proof- of- concept trial.16  
None of these four studies16,17,28,29 had defined a primary cognition outcome a priori, 
and the observed effects would therefore not have survived Bonferroni correction 
for the 5– 11 co gnition measures in the trials. In addition, one trial had no placebo- 
control and two trials used suboptimal statistical analyses with no adjustment for 
learning effects over time. Taken together the findings of the galantamine studies 
must therefore be considered preliminary.

N- acetyl cysteine— n- acetyl cysteine is another candidate compound that has been 
examined as a candidate compound to target cognitive dysfunction in BD based 
on evidence for its beneficial effects on antioxidant status, glutamate transmission, 
inflammation and neurogenesis, and efficacy for depressive symptoms in BD.30 
However, an RCT of n- acetyl cysteine (2,000 mg/ day) (N = 21) versus placebo (N = 
25) over six months revealed no effects on cognition.

Pramipexole— given convergent evidence for a role of dopaminergic dysfunction 
in cognitive dysfunction in BD, an RCT was conducted to investigate the cognitive 
effects of eight weeks administration of the dopamine agonist pramipexole (N = 24) 
or placebo (N = 21) to partially remitted BD patients.31 The trial found no effects of 
pramipexole over placebo treatment on cognition. Post- hoc exploratory analyses in 
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the subgroup of euthymic patients showed beneficial effects of pramipexole (N = 19) 
over placebo (N = 16) on psychomotor speed and working memory, although these 
effects would have not survived Bonferroni correction for multiple testing given the 
lack of an a priori defined cognition outcome.

Insulin— insulin dysregulation is thought to be involved in neurocognitive dys-
function and intranasal insulin administration improves cognition in patients with 
mild cognitive impairment. McIntyre and colleagues therefore conducted an RCT to 
evaluate the effect of eight weeks intranasal insulin (N = 24) versus placebo (N = 28) 
on cognitive dysfunction in 62 euthymic BD patients.24 The study revealed no benefi-
cial effect of intranasal insulin on the primary cognition outcomes (see Table 26.1). 
Cognitive improvement was observed in the insulin group on a secondary measure 
of executive function. However, this effect occurred in the absence of changes in the 
additional secondary measures of attention, psychomotor speed, memory and execu-
tive function, and would have rendered non- significant with Bonferroni correction.

Withania somnifera— another interesting study investigated the potential pro- 
cognitive effects of withania somnifera, a herbal medicine with antioxidant, neuro-
protective, and memory- enhancing activity.32 Fifty- three euthymic BD patients were 
randomized to receive eight weeks of daily withania somnifera (500 mg/ d) (n = 24) 
or placebo (n = 29) as add- on to their mood- stabilizing treatment. Primary outcomes 
were changes in measures of attention and executive function, and verbal and visuos-
patial memory post- treatment. Compared with placebo, withania somnifera extract 
improved performance on three cognitive tests: a test of working memory, a measure 
of reaction time, and a measure of social cognition. These effects should, however, be 
interpreted with caution since no primary cognition outcome was defined and the 
effects would therefore not have survived Bonferroni correction for the 20 cognition 
measures.

Erythropoietin— erythropoietin (EPO) has recently emerged as a candidate treat-
ment for cognitive deficits in neuropsychiatric disorders. Endogenous brain- derived 
EPO mediates neuroprotection and plays a key role in cognition and systemically 
administered EPO has neuroprotective and neurotrophic actions in preclinical 
models of neuropsychiatric disease and improves cognition through direct neuro-
biological actions.33 Encouraged by this evidence, our group set up an RCT of eight 
weeks of weekly EPO (40,000 IU) (N = 23) versus saline (N = 20) administration to 
partially remitted BD patients.25 The trial revealed only a trend toward improvement 
of verbal memory (primary outcome) in response to EPO versus placebo. However, 
EPO improved sustained attention and social cognition (secondary outcomes), and 
several measures of executive function and working memory (tertiary outcomes) 
(see Table 26.1). In particular, EPO- associated improvement was observed on eight 
of the 15 cognition outcomes, and the EPO- associated improvement of sustained 
attention survived Bonferroni correction. Notably, the effects of EPO were unrelated 
to changes in mood and persisted after normalization of red blood cells, indicat-
ing a mechanism beyond red cell regulation such as modulation of neuroplasticity 
and neurogenesis. Despite the absence of significant improvement in the primary 
outcome, the substantial effects of EPO across the secondary and tertiary cognition 
outcomes were encouraging and deserve to be further investigated.
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Pregnenolone— pregnenolone is a precursor of the glucocorticoids, mineralocor-
ticoids, progestogens, androgens, estrogens, and neuroactive steroids and improves 
cognition in rodents. In an RCT, Osuji and colleagues (2010) therefore investigated 
whether eight weeks’ pregnenolone supplementation (100 mg/ day) (N = 29) versus 
placebo (N = 31) would improve mood and cognition in a group of symptomatic BD 
and UD patients with a history of substance use disorder.34 There were no effects 
of prenenolone on memory and executive function. However, it should be noted 
that the study was not for investigation of the cognitive effects of prenenolone since 
improvement of cognition was a secondary aim and cognition was only measured 
with one memory test and two executive function tests.

Citicoline— the dietary supplement citicoline is a precursor for the synthesis of 
phosphatidylcholine (a key component of cell membranes), and has been shown to 
decrease cell- membrane breakdown during ischaemic or hypoxia conditions, reduce 
glutamate- mediated injury, and improve cognition in preclinical studies. An RCT 
therefore examined the effects of 12 weeks citicoline (N = 23; 500– 2,000 mg/ day) ver-
sus placebo (N = 21) on verbal memory and mood symptoms in symptomatic BD or 
SZA patients with cocaine dependence.35 Citicoline improved one measure of verbal 
memory, which survived Bonferroni correction for the number of memory meas-
ures. However, a follow- up RCT of 12 weeks’ citicoline (2,000mg/ day) (N = 28) or 
placebo (N = 20) treatment of depressed BD or UD patients with methamphetamine 
dependence36 showed no treatment- associated memory improvement in comparison 
to placebo.

Ketamine— the NMDA- receptor antagonist ketamine has fast- acting antidepres-
sant properties and was investigated for its potential to mitigate cognitive side effects 
of ECT in a mixed sample of patients with BD or UD with non- psychotic depres-
sion.37 Depressed patients in ECT were randomized to receive ketamine (0.5 mg/ kg) 
(N = 22) or saline (N = 24) in addition to thiopentone during anaesthesia for ECT. No 
beneficial effects of ketamine were observed on cognitive outcome of ECT. An RCT 
of anaesthesia with ketamine (N = 21) versus methohexital (N = 17) also revealed no 
protective effects of ketamine on cognition.38

Potential psychological interventions
A small number of studies investigated new psychological treatments for cognitive 
and psychosocial impairments in BD. These studies were inspired by the robust 
effects of cognitive remediation (CR) on cognitive and psychosocial function in 
schizophrenia.39 Four trials in BD have investigated CR (18– 21), while one trial 
examined functional remediation (FR).22 Although both CR and FR involve cogni-
tive training, compensation techniques, and coping strategies to overcome cognitive 
difficulties in daily settings, the relative foci since this is pluralis of these interven-
tions differ. While CR emphasizes computerized training of cognitive functions and 
compensational skills, FR is more focused on psychosocial skills training.22

Cognitive Remediation— the first CR trial was conducted by Naismith and col-
leagues (2008) and was a preliminary proof- of- concept study of a mixed sample 
of two BD and 14 UD patients allocated to ten weeks of twice- weekly group- based 

 



      

Table 26.2 Main characteristics of studies of pharmacological candidate treatments targeting both depressive symptoms and cognition

Treatment Author Patients Randomized Double- blind Screening 
for cognitive 
impairment

Main finding Cognitive outcome 
measures

Pregnenolone Osuji et al. (2010)
Ref.id.34

Pregnenolone = 29, 
Placebo = 31 (BD, 
UD with depression)

√ √ − Pregnonone 
produced 
no cognitive 
improvement.

Primary cognition 
outcome not 
defined.
Rey Auditory Verbal 
Learning Test, Trail 
Making Test, and 
Stroop Test.

Citicoline Brown et al. (2007)
Ref.id.35

Citicoline = 23, 
Placebo = 21 (BD, 
SZA in depressed or 
mixed mood states)

√ √ − Citicoline 
improved 
recall of the 
alternative list, 
but produced 
no change 
in total recall 
across the 
learning trials 
or in delayed 
recall.

Primary cognition 
outcome not 
defined.
Rey Auditory Verbal 
Learning Test 
(subscales measuring 
total words recalled 
over five trials, recall 
after a 30- minute 
delay, and recall on 
an alternative word 
list) (three memory 
measures)



      

Brown et al. (2012)
Ref.id.36

Citicoline = 28, 
Placebo = 20 (BD, 
UD with depression)

√ √ − Citicoline 
produced 
no memory 
improvement.

Hopkins Auditory 
Verbal Learning Test

Ketamine Loo et al. (2012)
Ref.id.37

Ketamine = 22, 
Placebo = 24 (BD, 
UD with depression)

√ √ − The addition 
of ketamine to 
thiopentone 
during 
anaesthesia 
for ECT did 
not decrease 
cognitive 
impairment.

Primary cognition 
outcome not 
defined.
CFT; HVLT; COWAT; 
SDMT; Wood cock 
Johnson Cross- Out 
Test; AMI- SF; NART

Rasmussen 
et al. (2014)
Ref.id.38

Ketamine = 21, 
Methohexital = 17 
(BD, UD with 
non- psychotic 
depression)

√ √ − Ketamine did 
not reduce the 
cognitive side 
effects of ECT.

Mini- Mental- State- 
Examination (MMSE)
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CR (N = 8) or wait list control (N = 8).21 The intervention involved group- based 
computerized training tailored to each patient’s strengths and weaknesses. The 
study revealed CR- related improvement in memory encoding and retention, the 
primary cognition outcomes. No improvement was observed across the second-
ary outcomes spanning attention, psychomotor speed, and executive function. 
However, no Bonferroni corrections should be conducted given a prior selection 
of memory as the primary outcome and the trial can therefore be regarded as posi-
tive. Another research group investigated the effects of three- month CR in an open 
trial with 18 BD patients and no control group.18 The programme consisted of 14 
sessions, with weekly sessions from weeks 1– 12 followed by two bi- weekly ses-
sions. Three consecutive modules consisting of each four sessions were delivered, 
focusing on: (i) mood monitoring and treatment of residual symptoms; (ii) organi-
zation, planning, and time management; and (iii) attention and memory train-
ing. The study revealed improvement in an observer- based measure of executive 
function (a secondary treatment aim). Based on this preliminary evidence, our 
group conducted an RCT of 12 weeks group- based CR (N = 18) versus standard 
treatment (N = 22) in partially remitted BD patients19. The sessions were divided 
into four consecutive modules: sessions 1– 2 involved education about the nature of 
cognitive function and dysfunction in BD, sessions 3– 5 focused on computerized 
training of attention and compensation techniques, sessions 6– 8 addressed learn-
ing and memory, and sessions 9– 12 targeted executive function. The study revealed 
no effects of CR on the primary or secondary cognition outcomes. CR improved 
subjective mental sharpness, quality of life, and a measure of executive function, 
but these were merely tertiary outcomes and the effects would not have survived 
Bonferroni correction. Although the trial turned out to have suboptimal statistical 
power for the primary outcome analysis, calculation of the 95% confidence interval 
for the effects of CR showed that it was highly unlikely that a larger sample size 
would have rendered any beneficial effects. More intensive, individual treatment 
and a longer duration may thus be necessary. Notably, the negative finding may 
also be related the absence of objective neuropsychological deficits in our sample 
despite patients’ subjective cognitive complaints.

Functional Remediation— FR was investigated by Torrent and colleagues in a mul-
ticentre RCT of 239 euthymic BD patients. Patients were allocated to 21 weeks of 
FR (N = 77), psychoeducation (N = 82), or treatment as usual (N = 80).22 The FR 
programme involved weekly sessions addressing attention, memory, and executive 
function with emphasis on patients’ functioning in their daily life settings. Although 
FR improved psychosocial function compared with treatment as usual (primary out-
come), there were no cognitive benefits of FR over psychoeducation or treatment 
as usual (secondary outcomes). Post- hoc analyses revealed FR- associated verbal 
memory improvement in a subgroup of patients with cognitive deficits, although 
this effect would not have survived Bonferroni correction for the 24 secondary cog-
nition outcomes.40

In conclusion, the intensive research efforts into novel pharmacological or psy-
chological treatments for cognitive dysfunction in BD have so far produced disap-
pointing results. Trials investigating the efficacy of n- acetyl cysteine, pregnolone, 
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ketamine, and pramipexole and two RCTs of the psychological interventions CR and 
FR demonstrated no cognitive improvement. Studies of mifepristone, galantamine, 
insulin, EPO, withania somnifera, and citicoline as well as a small CR trial21 revealed 
improvement of either a single or a subset of cognition measures, which in all but 
three cases21,25,27 would have rendered non- significant if subjected to Bonferroni cor-
rections. Among the most promising pharmacological treatments for cognitive dys-
function is EPO, but the evidence is still only preliminary. Nevertheless, the field 
evolves rapidly with several ongoing studies of novel treatments such as modafinil, 
lurasidone, memantine, GLP- 1 agonists, and new cognitive training programmes. 
There is, therefore, hope that new efficacious treatments will be identified in the near 
future. Notwithstanding, the field is marked by a number of methodological chal-
lenges that need to be addressed to improve the success rates of future cognition 
trials.

Methodological challenges
There are two potential explanations for the lack of efficacious treatments for cog-
nitive dysfunction in BD: that the investigated treatments are not effective or that 
efficacy of some of these treatments was masked by methodological problems. In 
particular, the study design has proved to be pivotal for the results of these trials.31,41 
It is therefore problematic that there is no existing consensus or guidelines for the 
design of cognition trials, including (i) whether the trials should screen for cognitive 
impairment— and if so, whether the criteria should be subjective or objective— or (ii) 
which cognition measures for tracking treatment effects should be defined a priori to 
study start. Other unresolved questions are whether participants should be euthymic 
or can have current mood symptoms, how concomitant medication should be man-
aged, whether the interventions should target certain BD illness stages, and what 
statistical methods should be employed. The absence of a clear consensus regarding 
these issues is a serious limitation that must be addressed to advance the field. This 
section provides an in- depth discussion of questions (i) and (ii) and touches briefly 
on the additional issues. See also the preliminary recommendations by Burdick and 
colleagues.41

Additional (i): screening for cognitive impairment
Eighteen trials employed no screening for cognitive dysfunction, four trials used 
subjective criteria, and no trials used objective criteria for cognitive impairment 
(see Tables 26.1– 26.3). In schizophrenia trials, there is no need to screen for cog-
nitive impairment since almost patients display severe non- specific cognitive defi-
cits with effect sizes >1.42 In contrast, patients with BD show less severe deficits (1) 
and 40– 60% may be relatively ‘cognitively intact’.43 This introduces a great risk of 
including BD patients with no cognitive dysfunction in trials that target cognition. 
This will inevitably increase the risk of type II error, ie not detecting potential treat-
ment efficacy.31,40 Indeed, secondary analysis of our EPO trial data revealed that 
the patients with memory dysfunction at baseline had 126 times greater chances of 
achieving a clinically relevant treatment- related memory improvement than patients  

 

 

 



      

Table 26.3 Main characteristics of psychological interventions

Treatment Author Patients Cognition as 
primary/ 
secondary 
aim

Randomized Double- blind Screening 
for cognitive 
impairment

Main finding Cognitive outcome 
measures

Cognitive 
remediation

Naismith 
et al. (2008)
Ref.id.21

Cognitive 
Training = 8,  
ST = 8 (UD and 
BD in partial 
remission)

Primary √ √ − Cognitive training 
improved memory 
encoding and retention 
but produced no change 
in measures of attention, 
psychomotor speed or 
executive function.

Primary outcomes: 
Rey Auditory Verbal 
Learning Test total 
recall and delayed 
recall; Secondary 
outcomes: Trail 
Making Test A and B, 
Rey Complex Figure, 
Controlled Word 
Associations Test (verbal 
and semantic fluency) 
(seven outcomes)

Dechersbach 
et al. (2010)
Ref.id.18

Cognitive 
Remediation = 18 
(BD in partial 
remission)

Secondary − − − Improvement from pre-  
to post- treatment in 
observer- based ratings 
of executive function, 
but not in measures of 
apathy or disinhibition.

Primary cognition 
outcome not defined.
Executive functioning (ie 
planning and problem- 
solving) in daily life 
was assessed using 
the Frontal Systems 
Behaviour Rating Scale, 
which includes three 
subscales: apathy, 
disinhibition, and 
executive dysfunction.



      

Meusel 
et al. (2014)
Ref.id.20

Cognitive 
Remediation = 38 
(BD, UD in partial 
remission)

Primary − − − Cognitive remediation 
produced a slight 
improvement in working 
memory but not in 
verbal memory or any of 
the remaining cognitive 
tests that were part 
of a comprehensive 
test battery (details on 
this test battery not 
provided)

Primary cognition 
outcome not defined.
Hopkins Verbal Learning 
Test Revised, WAIS- R 
Backward digit span and 
a series of additional 
unspecified cognitive 
tests (data provided on 
the number of tests)

Demant 
et al. (2015)
Ref.id.19

Cognitive 
Remediation = 18, 
ST = 22 (BD in 
remission)

Primary √ √ Subjective 
criteria 
according to 
the CPFQ

Cognitive remediation 
produced no cognitive 
improvement in 
comparison with ST.

Primary outcomes: 
Rey Auditory Verbal 
Learning Test total 
recall;  
Secondary 
outcomes: Trail 
Making Test B, Rapid 
Visual Processing 
(CANTAB); Tertiary 
outcomes: RBANS 
coding and digit span; 
Delayed Match to 
Sample and Spatial 
Working Memory 
(CANTAB), WAIS- 
III letter- number 
sequencing, verbal 
fluency, Trail Making 
Test A, Facial Expression 
Recognition from the 
Emotional Test Battery 
(23 outcomes)

(continued)



      

Functional 
remediation

Torrent 
et al. (2015)
Ref.id.22

Functional 
remediation = 77, 
psychoeducation 
= 82, ST = 80 (BD 
in remission)

Secondary √ √ Subjective 
criteria 
according to 
the CPFQ

Functional remediation 
produced no cognitive 
improvement.

Primary cognition 
outcome not defined 
since cognition was 
only the secondary 
treatment target.
WAIS- III digit- symbol 
coding and symbol 
search, verbal fluency, 
Computerized 
Wisconsin Card Sorting 
Test, the Stroop Colour- 
Word Interference Test, 
the phonemic (F- A- S) 
and categorical (animal 
naming) components 
of the Controlled Oral 
Word Association 
Test, Trail Making Test 
A and B, the Rey- 
Osterrieth Complex 
Figure, California 
Verbal Learning 
Test, WAIS- III Logical 
Memory Scale, WAIS- 
III: arithmetic, digits 
forward and backward, 
and letter- number 
sequencing, Continuous 
Performance Test– II, 
version 5 (24 outcomes)

Table 26.3 Continued

Treatment Author Patients Cognition as 
primary/ 
secondary 
aim

Randomized Double- blind Screening 
for cognitive 
impairment

Main finding Cognitive outcome 
measures
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with ‘intact’ baseline memory.44 Systematic screening for cognitive impairment in 
participants for trials that target cognition could therefore improve the success rates 
of these trials. However, the question still remains how we best screen for cognitive 
impairment: can we rely on patients’ subjective cognitive complaints— or are objec-
tive neuropsychological tools necessary?

The use of subjective screening criteria has several advantages: first, it is impor-
tant for recruitment purposes that the patients experience cognitive difficulties to 
be motivated for taking part in the study. Second, it is easy to simply ask patients 
whether they experience cognitive difficulties or use a self- report questionnaire. 
Nevertheless, a key disadvantage is the weak or absent correlation between sub-
jective and objective measures of cognitive function.45,46 This may be explained by 
an above normal pre- morbid cognitive capacity. Hence, if patients had better than 
normal cognitive capacity before illness onset, then objective tests are unlikely 
to pick up the cognitive decline after illness onset, at which point their perfor-
mance is merely within normal range. The subjective measures may be better at 
capturing these patients’ cognitive decline in home and work settings, consistent 
with our observation that subjective cognitive difficulties are more closely asso-
ciated with socio- occupational impairment than objective cognitive deficits.45,46 
However, this cannot fully account for the phenomenon, since improvement in 
objective cognitive performance is not always accompanied by decreased sub-
jective cognitive difficulties.25 Other factors, such as depressive symptoms, are 
therefore likely to play a role in the poor correlation between objective and subjec-
tive cognitive function, as demonstrated in several of our studies.45,46 Subjective 
cognitive difficulties may therefore not be an assay of cognition per se, which 
highlights the need for objective neuropsychological screening tools. The benefits 
of this would be detection of measurable, objective deficits (in comparison with 
norms) that provide scope for cognitive improvement and avoid ceiling effects. 
Indeed, we found that it was patients’ objective rather than subjective cognitive 
impairment at baseline that predicted EPO treatment success.44 Together with the 
preliminary findings from the studies by Burdick and colleagues31 and Bonnin 
and colleagues,40 these findings indicate that future screening for objective cogni-
tive impairment likely to improve the success rates in trials targeting cognition. 
Nevertheless, objective criteria should not stand alone; patients should also have 
subjective cognitive complaints and/ or socio- occupational impairment to ensure 
that the treatment is clinically meaningful and patients are motivated to comply 
with the study requirements.

Given the lack of short, feasible screening tools for cognitive dysfunction in BD, 
we investigated two new brief and feasible screening instruments to detect objec-
tive cognitive deficits in BD: one subjective, the Cognitive Complaints in Bipolar 
Disorder Rating Assessment (COBRA), and one objective: the Screen for Cognitive 
Impairment in Psychiatry (SCIP).46 The SCIP had highest sensitivity and specificity 
for cognitive impairment (84% and 87%, respectively). We therefore recommend the 
use of an objective neuropsychological screening tool in BD such as the SCIP to verify 
that patients with cognitive complaints also display measurable cognitive dysfunc-
tion before their inclusion in cognition trials.46
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Additional (ii): selection of outcomes for tracking 
treatment efficacy
It is a key question how we best track treatment- associated changes in cognition. 
One could argue that a treatment is only clinically meaningful if patients expe-
rience cognitive improvement. However, the poor correlation between objective 
and subjective measures of cognition25 indicates that patients may be unable to 
correctly assess their own cognitive capacity. Objective cognition measures are 
therefore essential to directly measure treatment- induced changes in cognition. 
Accordingly, all the identified trials of novel candidate treatments for cognitive 
dysfunction in BD but one18 used objective neuropsychological tests for investi-
gating treatment- associated changes in cognition. Cognitive dysfunction has been 
shown to contribute to socio- occupational impairment, independent of affective 
symptoms.47 Nevertheless, neuropsychological function is often regarded as a 
‘technical’ outcome that has little in common with patients’ functional capacity, 
which may be a more clinically relevant primary outcome. Nevertheless, multiple 
factors contribute to patients’ socio- occupational functioning. Hence, to deter-
mine if the candidate treatment actually exerts pro- cognitive effects, it is neces-
sary to select an objective cognition measure as primary outcome. To determine 
the functional implications of any cognitive improvement, a functional measure 
should be included as a co- primary or secondary outcome. Notably, it is likely that 
the functional improvement takes longer to emerge. A sequential approach could 
therefore be implemented with inclusion of functional capacity as a co- primary or 
secondary outcome at an additional follow- up assessment three to six months after 
trial completion.

It is unresolved whether treatment- associated effects on cognition should be 
tracked with a single or multiple cognition outcomes. The majority of studies have 
investigated multiple cognition outcomes with no a priori defined hierarchy (pri-
mary, secondary, tertiary; see Tables 26.1– 26.3). These trials face the challenge of 
Bonferroni corrections for multiple testing, which should be applied to minimize 
the risk of type 1 error. Indeed, the majority of these trials would have rendered 
non- significant results with Bonferroni corrections. Such selective outcome report-
ing has in fact turned out to be a common problem in clinical trials. This is addressed 
in the CONSORT (Consolidated Standards for Reporting Trials) statement, a now 
widely implemented guideline for reporting RCTs. To adhere to the CONSORT cri-
teria, cognition trials must prioritize the cognition measures into primary, second-
ary, and tertiary outcomes and specifically state the primary time for these endpoint 
assessments. If the primary outcome turns out negative at the primary assessment 
time, the trial must be deemed overall negative. This predetermined priority between 
outcomes in clinical trials can thus safeguard against post- hoc distortive claims. 
Another advantage is that Bonferroni correction should only be applied within 
each outcome level; ie if a single primary outcome measure is selected, the statisti-
cal threshold for detection of a treatment- related effect is typically P = 0.05 even if 
the study has multiple secondary outcomes, whereas selection of two co- primary 
outcomes would involve reduction of the alpha- level to P = 0.05/ 2 = 0.025). This 
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approach has been used by only a subset of cognition trials to date19,21,23,24,25,26,27 but its 
implementation is critical for future studies.

There is a lack of consensus on which neuropsychological measures to use as 
primary outcomes in cognition trials in BD and whether the primary outcome 
should be a single neuropsychological test (or subtest measure) or a cognitive com-
posite score that summarizes performance across several cognitive domains. The 
MATRICS Consensus Cognitive Battery (MCCB) was developed as a standard test 
battery for trials in schizophrenia, with the primary outcome being change in a 
MCCB composite score. Although no such consensus battery has yet been devel-
oped for BD, the primary outcomes measure(s) in such battery should include 
more difficult neuropsychological tests that are sensitive to the cognitive deficits 
in BD and relatively unaffected by mood symptoms. Further, non- specific cogni-
tive dysfunction in BD speaks for implementation of a global cognitive composite 
score as primary outcome. Given the heterogeneity of cognitive deficits in BD, the 
global composite score may by summarizing the changes across domains be a more 
robust measure than a single cognition test. A global composite score would also 
be more likely to pick up small cumulative treatment effects across several cogni-
tive domains. This could help resolve the difficulty with predicting which single 
cognitive domains are targeted by novel candidate treatments based on their phar-
macological profile and effects in preclinical studies. This challenge can be illus-
trated by our EPO trial, in which our pre- specified choice of verbal memory over 
sustained attention as primary outcome was arbitrary.25 At the time of hypothesis 
generation, there was equal evidence for trait- related deficits in verbal memory and 
sustained attention in BD, and we had found proof- of- concept evidence for EPO- 
related improvement of both cognitive domains. A lesson learnt was that a broader 
cognitive composite score would have been more informative and sensitive primary 
outcome.25 The cognitive deficits should be stable and prevalent over a time period, 
eg a month, before inclusion in the RCT, although such an inclusion criterion would 
decrease study participation rates.

Additional methodological challenges
Affective state— affective symptoms impact on cognitive performance. Trials 
that include patients in symptomatic illness states and demonstrate improve-
ment of both cognition and affective symptoms are therefore unable to rule out 
pseudo- specificity. Affective symptoms may also mask potential efficacy of a cog-
nitive enhancement intervention as demonstrated in the pramipexole study.31 
Nevertheless, sub- syndromal affective symptoms should be allowed for two 
reasons; first, inclusion of only patients in full remission would render a rather 
unrepresentative patient sample and thereby limit the generalizability of the find-
ings. Second, such strict criteria would reduce enrolment feasibility. We therefore 
recommend that trials recruit patients who are in partial or full remission and 
are stable for mood symptoms and that affective symptoms assessed during the 
study are controlled for in the outcome analyses, similar to the approach in our 
EPO trial.25
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Role of concomitant medication— treatments that target cognition in BD must be 
given as add- on to patients’ usual medication for both ethical reasons and the inter-
vention to be representative of the actual clinical practice. However, these medica-
tions may be associated with adverse actions on cognition.15 This may confound 
cognitive outcomes by potentially masking or enhancing effects of the investiga-
tional compound.41 One way to tackle this is to ensure that patients’ concomitant 
medication is within the recommended dose range (for lithium and antipsychotics, 
in particular) from at least two weeks before trial start and that this medication is 
carefully recorded and kept stable throughout the trial. Post- hoc analyses should be 
conducted to explore any potential interaction effects of patients’ medication and the 
investigational compound.

Staging— BD is thought to involve ‘clinical staging’, a progression from prodromal (at- 
risk) to more severe and resistant presentations. The idea is based on the observation 
that treatment response is generally better when introduced early in the course of ill-
ness48 and assumes that earlier stages require simpler treatment interventions.49 In line 
with the staging model, it is conceivable that the effect of the interventions for cognitive 
dysfunction may differ between disease states. Inclusion of a heterogeneous group of 
patients at different stages of their illness could therefore mask pro- cognitive effects 
of a particular intervention (especially in trials with small sample sizes). Given the 
greater success rate of pro- cognitive treatment of patients with more severe cognitive 
deficits, as demonstrated in our EPO trial,44 interventions targeting cognition may be 
more beneficial at later illness stages, which are generally associated with more cogni-
tive and functional impairment. On the other hand, cognitive dysfunction during later 
stages may be more treatment resistant and be accompanied by extensive functional 
disability, which could have been prevented by early treatment of cognitive dysfunc-
tion. Nevertheless, there is no evidence for such stage- specific effects on response to 
pro- cognitive treatment and future studies of this issue are therefore warranted.

Statistical methods— there is general agreement in RCTs that intention- to- treat 
(ITT) analyses should be implemented to prevent bias caused by the loss of partici-
pants, which could disrupt the baseline equivalence established by random assign-
ment. However, ITT is poorly defined and involves several approaches handling 
missing data in longitudinal trials: a widely used strategy is the last observation 
carried forward (LOCF) method. This involves imputation of the missing values 
with the last observed value, assuming that the outcomes would not have changed 
from the last observed value. Although LOCF minimizes the number of partici-
pants eliminated from the analysis, it has been criticized for giving a biased esti-
mate of the treatment effect and underestimating the variability of the estimated 
result, particularly if there is a large amount of missing data. Recommended alter-
natives for handling missing data are multiple imputation or mixed models, which 
are more robust and take account of missing values and inter- individual changes 
during the trial course. These methods are increasingly used in clinical research 
because of their availability in many statistical software packages. Nevertheless, 
there are no universal standards, as the most appropriate method handling miss-
ing data for a particular trial depends on its goals, endpoints, and context.
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Future directions for treatment development
In addition to methodological challenges in clinical cognition studies, drug- screen-
ing strategies are faced by another more fundamental difficulty: the absence of sensi-
tive biomarkers for detecting and refining therapeutic- like action of novel candidate 
treatments in experimental medicine (phase 1 and 2) clinical trials. Drug screen-
ing, therefore, typically involves use of animal models to test the efficacy of novel 
compounds. If beneficial effects are seen in these models, the compound is moved 
directly into clinical efficacy trials in patient populations. However, in animal stud-
ies it is difficult to model the genetic, developmental, and environmental factors that 
contribute to cognitive dysfunction in psychiatric disorders.6 Discovery of pro- cog-
nitive effects of a new compound in animal models therefore provides poor predic-
tion of its efficacy in patients.6 Most drug- discovery programmes have not used a 
brain ‘circuit- based’ approach and hence had no information on whether the com-
pounds modulated the target neural circuit of interest. The failure of many of these 
programmes may, therefore, be due to the drugs not effectively modulating the key 
neural circuits that underlie the observed cognitive deficits. Future clinical research 
should therefore identify a ‘circuit- based’ neuroimaging biomarker model, which 
can help identify key neurobiological targets of cognitive enhancement and guide 
the development of new mechanism compounds. The implementation of such cir-
cuit- based biomarker model in future drug development could become a concep-
tually important middle step between investigation of novel compounds in animal 
models and large- scale clinical efficacy trials.50

Chances of detecting efficacy of new interventions for cognitive dysfunction in 
BD may also be increased by a multilevel approach; rather than targeting cognition 
with one single treatment modality, future trials should also investigate the effects 
of combined pharmacological and psychological treatment for cognitive dysfunc-
tion. Indeed, it is likely that the combination of pharmacological and psychologi-
cal/ behavioural interventions can produce synergistic effects on brain function that 
translate into more robust cognitive efficacy than either treatment modality alone.

Conclusion
Cognitive dysfunction in BD is a new emerging treatment target. Over the past decade, 
a series of clinical trials of novel candidate treatments have been conducted. Overall, 
the results of these research efforts are disappointing. This may be due to either lack 
of efficacy of the investigated treatments or the critical methodological challenges in 
this relatively new field. A key issue is the absence of consensus regarding the need for 
and methods to screen for cognitive impairment in BD and regarding the choice of 
primary outcome measure(s) to assess treatment efficacy. We suggest that screening 
for cognitive impairment is critical for trials that target cognition and should involve 
use of an objective neuropsychological test battery. We also recommend that the pri-
mary outcome measure of treatment effects is defined as a global cognitive composite 
score of tests that are sensitive for cognitive dysfunction in BD. Socio- occupational 
function should be included as co- primary or secondary outcome. In addition, par-
ticipants in these trials should be in full or partial remission, concomitant medication 
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should be within the recommended doses and kept stable throughout the trials, and 
statistical methods should include mixed models or similar ways to take account of 
missing values and inter- individual changes during the trial period. A strategy that 
may improve the success rates of future cognition trials is the implementation a neu-
roimaging ‘circuit- based’ biomarker model as a middle step between preclinical stud-
ies and clinical- efficacy studies. A promising strategy to increase success rates of these 
trials is also to combine different treatment modalities into a multilevel approach, 
which may produce synergistic robust efficacy on cognitive dysfunction in BD.
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Chapter 27

The role of electroconvulsive 
therapy in the treatment 
of bipolar disorder

Roumen Milev

Introduction
Bipolar disorder (BD) is a common condition associated with significant burden. It 
is a complex disorder presenting with alternating episodes of mania and depression, 
and periods of remission. The treatment of BD is also complicated, and many patients 
do not achieve full remission, despite availability of numerous effective therapeutic 
approaches.48,49 In this chapter we review the use of electroconvulsive therapy (ECT) 
in BD, including bipolar mania, bipolar depression, and mixed states. We review the 
efficacy and tolerability of ECT, in relation to electrode placements, stimulus param-
eters etc. Unfortunately, there is a paucity of research in this area and the existing 
literature consists mainly of case reports, case series, and retrospective chart reviews. 
Prospective and randomized controlled trials are rare.

Brief overview of ECT
ECT is a well- established treatment for psychiatric disorders, introduced in the 
1930s and in use since then. ECT induces generalized tonic– clonic seizure by the 
electrical current applied on the scalp. The brain seizure produces depolarization 
and repolarization of neurons, changes in the neuronal sensitivity, and also affects 
brain neurotransmitters. Newer data suggests that ECT stimulates the production of 
neurotrophic factors (ie brain- derived neurotrophic factor— BDNF), which would 
stimulate neuroplasticity in certain areas of the brain (eg hippocampus and olfac-
tory bulb). ECT has undergone significant modifications and changes over the years. 
ECT is delivered by a team of trained physicians, nurses, and other health profes-
sionals. Short lasting general anaesthesia is applied and partial muscular paralysis is 
achieved prior to the actual treatment.

Stimulus parameters
Several parameters of the electrical stimulus could be modified in the ECT device 
and are set in advance by the psychiatrist. These include the width of the electrical  
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pulse measured in milliseconds (ms), usually a brief pulse of 1– 2 ms or, more recently, 
an ultra- brief pulse with width of 0.25– 0.5 ms. Frequency refers to how many pulses 
per second are delivered and is measured in hertz (Hz). Duration of the electrical 
stimulus is usually set to between half a second and up to 8 seconds or more. The 
electrical current is measured in amperes (A) and is usually 0.5– 0.9 A. The total 
amount of electrical charge is measured in coulombs (C), and depends on a combina-
tion of the above four parameters. The usual ECT stimulus delivers of a charge from 
very few up to 500– 600 millicoulombs (mC) in devices in North America and up to 
1000 mC or more for devices throughout the rest of the world.

Electrode placements
The stimulating electrodes are positioned on the head and could be placed symmetrically 
on both sides in a so- called bilateral placement. Most common bilateral placements are 
bi- temporal (BT) when the electrodes are placed over the temporal lobes and bi- frontal 
(BF) when the electrodes are positioned over the frontal lobes. Rarely, asymmetrical 
bilateral positions have also been used. Electrodes could be positioned also unilater-
ally over only one hemisphere of the brain, usually over the non- dominant hemisphere, 
which for most people is the right hemisphere— right unilateral (RUL) placement.

Seizure threshold
The minimal amount of electrical charge, which could induce a seizure, is known 
as seizure threshold. It varies significantly between people and is usually higher in 
older people and in men. Seizure threshold is affected by psychotropic medication, 
eg antiepileptic medications increase the seizure threshold. Seizure threshold also 
varies with different placements of the electrodes. The seizure threshold also seems 
to increase after a series of ECT treatments. Once the seizure threshold is deter-
mined, usual settings of 1.5 to 2 times seizure threshold charge is used in bi- lateral 
treatments and 5, 6, or even 8 times the seizures thresholds for unilateral treatment 
(suprathreshold). The length of the seizure induced is usually monitored by two- 
channel electroencephalography (EEG) and by observed tonic and clonic muscular 
twitches in the limbs, torso, or face of the patients. A number of vital signs such 
as oxygen saturation, heart rate and electrocardiogram (ECG), blood pressure, etc 
are monitored before, during, and after the treatment. Treatments are usually given 
between two and three times per week and an acute treatment course typically con-
sists of six to 15 treatments or more.

Efficacy, safety, and tolerability
ECT is one of the most efficacious treatment methods in psychiatry and for depres-
sive disorders response rates could reach 70– 80% and remission rates of 40– 50% 
or higher. ECT is one of the safest treatments with mortality rates of 1 per 73,440 
treatments or less, approximating the mortality of general anaesthesia. More 
frequently reported side effects include mild to moderate headaches, muscular 
pain, nausea, somnolence, and impairment of cognitive function. Retrograde and  
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anterograde amnesia are common, but usually short- lived, and impairment of 
autobiographical memory is less common but of significant concern.

ECT in BD
ECT has been and continues to be used in patients with BD. Different studies exam-
ine a variety of different treatment methods, electrode positioning, stimuli intensity, 
and patient populations, which makes comparisons and evidence- based decisions 
quite difficult. Table 27.1 summarizes all randomized trials in BD. Loo et al.20 con-
ducted one of the best systematic reviews of the literature of the physical treatments 
for BD including ECT. In 2011, Versiani et al.44 conducted a systematic review of 
the literature of the use of ECT in BD. They had found a total of 51 articles Of them 
reporting efficacy and safety of ECT in BD with 10 or more subjects. which 28 were in 
mania, 9 in depression, 10 in bipolar depression versus unipolar depression, and 4 in 
mixed states. Most of the trials were small, quite often retrospective studies, and they 
found only three controlled studies for mania comparing ECT versus sham ECT, 
versus lithium or versus lithium and haloperidol and they did not find any controlled 
studies for bipolar depression. The authors concluded that the lack of scientific evi-
dence contrasts with the widely held positive view by physicians of the efficacy and 
tolerability of ECT in BD, including bipolar depression, and suggested that future 
studies need to be done. 

Thirthalli, Prasad, and Gangedhar39 conducted a narrative review of the literature 
about the use of ECT in BD. They concluded that ‘the response to ECT is impressive 
in mania, depression and in mixed affective states’. They also found some prelimi-
nary evidence about benefits of maintenance ECT in BD. However, they also found 
that most of the literature on efficacy and adverse effects comes from case series, 
retrospective reports, and open trials with very few controlled trials. The concurrent 
use of lithium and antiepileptics along with ECT is common in clinical practice and 
appears to be largely safe, although one should be mindful about the lithium levels. 
The use of suprathreshold unilateral ECT and BF placement may have some benefits 
over other methods. Another more recent review of the literature of brain stimula-
tion techniques for BDs (Oldani et al.)30 came to very similar conclusions (Table 27.1).

Black et al.6 conducted a chart review of all patients treated with ECT in a 12- year 
period in a university hospital medical centre. They identified 368 unipolar depres-
sion patients, 55 bipolar depressed patients, and 37 manic patients. Manic patients 
required a lower number of treatments and received, on average, six treatments while 
both unipolar and bipolar depressed patients received, on average, nine treatments. 
They found that 78.4% of patients with mania had marked improvement while 69.8% 
and 69.1% were rated as markedly improved in the unipolar and bipolar depression, 
respectively. The conclusion of the authors was that ECT was an effective treatment 
for mania, and unipolar and bipolar depression.

Virit et al.45 examined attitudes towards ECT in both patients with BDs and their 
relatives. They found that although the patients and relatives believed that they 
had not received adequate information about ECT, both groups were quite satis-
fied with the treatment and found it beneficial and maintained a positive attitude 
towards its use.

 

 



      

Table 27.1 Summary of randomized trials of ECT in BD patients

Author Diagnosis Treatment evaluated n Result Cognition

Hiremani RM 
et al.16 (2008)

Bipolar mania BF vs BT ECT BF n = 17
BT n = 19

YMRS
BF respond faster

No difference

Mohan TSP et al.28 
(2009)

Bipolar mania BT ECT at ST vs at 2.5 
x ST

ST n = 26
2.5 x ST n = 24

No difference No difference

Schoeyen HK 
et al.33 (2014)

Treatment- resistant 
bipolar depression

RUL ECT vs 
algorithm- based 
pharmacotherapy

RUL n = 36
Pharmacotherapy 
n = 30

Response— 
RUL>pharmacotherapy
Remission— no 
difference

No difference in general 
cognition, reduced 
autobiographical 
consistency in ECT group

Sikdar S et al.36 
(1994)

Bipolar mania BT ECT + CPZ vs sham 
ECT + CPZ

ECT n = 15
Sham n = 15

ECT + CPZ faster and 
better improvement

Not reported

Barekatain M 
et al.4 (2008)

Bipolar mania BT 1 x ST vs BF 1.5 x ST BT n = 14
BF n = 14

Similar efficacy 
between two groups

Better cognitive outcome 
in BF group

ECT— electroconvulsive therapy; BF— bi- frontal; BT— bi- temporal; YMRS— Young Mania Rating Scale; ST— seizure threshold; RUL— right unilateral; 
CPZ— chlorpromasine
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Use of ECT for acute bipolar mania
ECT is a very efficacious treatment in acute manic episodes and has been used 
as a first- line treatment in the past (eg Perris and d’Elia32, McCabe22). Greenblatt 
et al.,14 in one of the first chart reviews, compared ECT with a variety of antide-
pressants in patients admitted to three state hospitals in the Boston area at the 
time, treated with ECT, imipramine, fentazin, isocarboxazid, and placebo. The 
diagnostic population of mixed patients consisted of ‘psychoneurotics, manic 
depressives, involutionals, schizophrenic reactions, schizoaffective types’ and 
a mixed category of character disorders with depression. The authors reported 
76% of marked improvement in the ECT group as compared with 28– 50% for 
the different antidepressants or placebo groups. For a good review of the older 
literature, see Mukherjee et al.29 Although recognized as effective treatment 
for BD, ECT has been gradually replaced by the increased use of antipsychot-
ics and mood stabilizers for these purposes. Indeed, the Canadian Network for 
Mood and Anxiety Treatments (CANMAT) Guidelines for the Treatment of BDs 
(Yatham et al.),48,49 the use of ECT for acute manic episodes, is recommended as 
a second- line treatment approach. In a commentary, Fink13 also strongly rec-
ommends the use of ECT in manic episodes in BD. de Macedo- Soares et al.11 
descried a case series of six patients with treatment- resistant BD and were treated 
with 12 sessions of bilateral ECT delivered three times a week. All six patients 
responded well to the treatment, four of them in manic or mixed episodes, and 
two in depressive episodes.

Efficacy and placement of electrodes
Black et al.5 conducted a chart review of 438 patients hospitalized with bipolar 
mania over a 12- year period. The authors compared patients treated with ECT versus 
lithium versus neither of the two, further subdividing the lithium- treated group to 
adequate and inadequate based on lithium levels recorded. They found that signifi-
cantly greater percentage (78%) of patients who received ECT had marked improve-
ment compared with those who received either adequate or inadequate lithium 
treatment (62% and 56% respectively) or neither treatment (37%) and concluded 
that ECT was demonstrated to be an effective treatment for mania. In a retrospec-
tive chart review, Thirthalli et al.38 compared 23 patients with mania who received 
threshold bilateral ECT with 37 manic patients who received suprathreshold (at two 
times seizure threshold) bilateral ECT and determined that, on average, patients 
who received threshold level needed two more ECT sessions had about ten more 
days as inpatients compared with the suprathreshold bilateral ECT, confirming simi-
lar findings by Black et al.6 These findings were not replicated in one of the very 
few randomized controlled trials of ECT in acute mania. Mohan et al.28 compared 
bilateral treatments given at seizure threshold versus 2.5 times seizure threshold in 
patients with acute mania combined with antipsychotics. They reported significant 
improvement as measured by clinical global impression in 92.3% of the patients 
receiving threshold ECT and 91.7% in the patients given suprathreshold ECT with 
also very similar remission rates of approximately 88% for both groups. There were  
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no major differences between the two groups in the time for improvement and num-
ber of ECT given and also both interventions were equally safe.

In a double- blind, randomized controlled study, Hiremani et al.16 compared the 
short- term efficacy of BF versus BT ECT in acute mania patients. Thirty- six inpa-
tients with mania were randomly assigned to receive either BF or BT ECT. The 
authors reported that the patients in the BF ECT group showed faster improvement 
compared with the BT ECT group and that, by the end of the study period, 87.5% 
of the subjects in the BF group and 72.2% of the subjects in the BT ECT group 
had met the response criteria. There was no difference in the cognitive side effects 
between the two groups. Sikdar et al.36 conducted a randomized, double- blind, 
controlled study of 30 patients who received chlorpromazine 600 mg together with 
ECT or chlorpromazine with sham ECT in acute mania. ECT in combination with 
chlorpromazine was significantly better and 12 out of the 15 patients had recov-
ered completely by the end of the treatment.8 In the sham ECT group, patients 
required a much higher dose of antipsychotic medication and recovered in a much 
slower fashion. Small et al.37 randomly assigned 34 hospitalized manic patients to 
treatment of an average series of nine bilateral ECT sessions, followed by mainte-
nance by lithium versus lithium carbonate alone. They found that the ECT patients 
had higher improvement rates during the first eight weeks and this was especially 
true of patients with mixed symptoms of mania and depression. After the initial 
eight weeks and during the follow- up period, there were no significant differences 
between the two groups including rate of relapse, recurrence, and re- hospitaliza-
tion. Barekatain et al.4 compared BF versus BT ECT in severe manic patients. They 
enrolled 28 patients with severe mania admitted to university hospital to a dou-
ble- blind, randomized trial to receive moderate- dose BF or low- dose BT ECT. All 
patients received at least six sessions of ECT. Both groups did not differ in the 
primary outcome and all completers showed a good response to ECT with a very 
good or marked clinical improvement of manic symptoms defined as a reduction 
of more than 50% of their Young Mania Rating Scale (YMRS) scores. The cogni-
tive side- effect evaluation (as determined by mini- mental state evaluation) showed 
statistically significant worse outcomes with BT treatment compared with BF.

One important issue to be discussed is the concomitant use of lithium salts that 
are commonly used in patients with BD and ECT. In a retrospective study, Volpe  
et al.47 describes 90 patients who were treated concurrently with lithium and ECT. 
The authors could not find any evidence of negative outcome in terms of side effects 
or several unfavourable outcomes in this group, compared to the patients who 
received ECT without lithium.

There is very little evidence to support continuation and maintenance ECT in 
refractory mania and only case reports have been described (eg see Tsao et al.,41 
Sienaert and Peuskens34).

In summary, ECT for acute mania has been commonly used in clinical practice 
for decades, but there is little good- quality research to support it. Both BF and BT 
positioning seem to be effective, the latter arguably associated with more cognitive 
side effects.
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ECT in mixed states
Valenti et al.42 conducted a systematic review of the literature on treatment of mixed 
states in BD with ECT. They found only three prospective trials with more than five 
patients per trial. The combined number of patients with mixed episodes from the 
three studies was 58. The response rate reported in these studies varied between 56 
and 100%. Minnai et al.27 reported a case series of 14 patients with rapid cycling 
BD (types I and II) where maintenance ECT was very effective. They found that 
males and bipolar II patients did better. In a prospective study of ECT in medica-
tion non- responsive patients with mixed mania and bipolar depression, Ciapparelli 
et al.9 followed 41 patients with bipolar I disorder with mixed mania and 23 patients 
with bipolar I depression, who were consecutively assigned to ECT treatments. 
They found significant improvements in both groups, on the Montgomery- Åsberg 
Depression Rating Scale (MADRS), the Clinical Global Impression (CGI), and the 
Brief Psychiatric Rating Scale (BPRS). They also observed that the mixed mania 
group exhibited a more rapid and marked response as well as a greater reduction 
in suicidal ideation. In their study, the response to ECT was not influenced by pres-
ence of delusions. Medda et al.23,26 compared the response and remission rates in 
patients with bipolar I disorder, resistant to pharmacological treatment, who were 
subsequently treated with ECT. Ninety- six patients were included in a prospective 
naturalistic study, with 46 of them with bipolar depression and 50 with mixed states. 
The response rates were 69.6% for bipolar depression and 66% for mixed states, with 
remission rates of 26.1% and 30.0%, respectively.

ECT in bipolar depression
Most of the older and many of the newer studies of ECT in depression include patients 
with major depressive disorder (unipolar) and bipolar depression in the same trials. 
In a retrospective chart review, Abrams et al.1 compared the responses of 28 unipolar 
depressed patients to 15 bipolar depressed patients (interestingly, there were no men 
in the bipolar group) and found no significant difference between the responses of 
patients in both groups.

Penland and Ostroff31 reported a case series of nine patients with bipolar depres-
sion who were treated with ECT concurrently with up- titration of lamotrigine. Of 
the nine patients, five were men, four had BD type I and four with BD type II, and 
one was schizoaffective. All nine patients did achieve remission and the use of lam-
otrigine was deemed safe and did not interfere with routine ECT practice, hence 
allowing for transition to maintenance pharmacotherapy.

Hallam, Smith, and Berk15 reviewed the difference between subjective and objec-
tive assessment of ECT outcomes in patients with bipolar and unipolar depression. 
This was a naturalistic file audit of 787 consecutive inpatients admitted to a private 
psychiatric clinic. One hundred and six of them received ECT as part of their treat-
ment with an average of four treatments. Seventy- three had major depressive dis-
order and 33 had bipolar depression. Outcome was rated as significantly improved 
by both physicians and nurses in both groups of patients. Patients rated their out-
come using the Depression, Anxiety, and Stress Scale (DASS). Interestingly, the  
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authors found significant reduction of the scores for depression, anxiety, and stress 
in the group with major depressive disorder but no such reduction in the patients 
with bipolar depression. The authors concluded that patients with bipolar depres-
sion seemed to have a poor subjective response to ECT, compared with patients with 
unipolar depression.

A very important study was completed and published recently by Schoeyen et al.33 
To our knowledge, this is the first and only randomized, controlled trial that exam-
ines ECT versus algorithm- based pharmacological treatment in treatment- resistant 
bipolar depression. The design of the Norwegian study was described previously 
(Kessler et al.).17 It was a prospective randomized, controlled, multicentre, six- week 
acute treatment trial with seven clinical assessments, with a planned extension fol-
low- up visit at 26 weeks or until remission of a maximum of 52 weeks, comparing 
patients from seven study centres, across Norway, all of them being acute psychiatric 
departments. The study was not sponsored by industry. A total of 73 bipolar depres-
sion patients were recruited between April 2008 and May 2011. They were adults aged 
18 and over who fulfilled the criteria for treatment- resistant depression in BD. The 
cut- off for inclusion in the study was a score of the MADRS of at least 25 at baseline. 
ECT was delivered at three sessions per week for up to six weeks, with a total of up to 
18 treatments using RUL brief pulse stimulation and was compared with the control 
group, which used algorithm- based pharmacological treatment. This report only cov-
ers the first six- week acute trial. The results of the long- term extension of the study 
will be reported separately at a later stage. Patients were 26–79 years old, currently 
depressed with a MADRS score of 25 or more, fulfilling the criteria for BD type 1 or 
2. The treatment resistance was determined by the participating clinicians and was 
defined by a lack of response to two trials in patients’ lifetime using antidepressants or 
mood stabilizers with documented efficiency in bipolar depression. They were lithium, 
lamotrigine, quetiapine, or olanzapine for at least six weeks or cessation of treatment 
due to side effect. The main outcome measure was the change of MADRS score. The 
RUL placement followed the d’Elia method, and a pulse width of 0.5 ms was used. The 
seizure thresholds were determined by an aged- based gender- adjusted method. The 
algorithm- based pharmacology treatment followed the treatment algorithm for bipo-
lar depression of Goodwin and Jamieson with pharmacotherapy protocol chosen for 
each patient before the randomization, taking into account the patient’s medication 
history. Both the patient and treating psychiatrist were not blinded to the treatment 
modality, but the MADRS interviews were audiotaped and rated by blinded raters.

In this study, ECT was significantly more effective than the pharmacological treat-
ment with mean MADRS score at six weeks 6.6 points lower in the ECT group (sta-
tistically significant difference). The other important difference was the fact that the 
ECT group’s MADRS scores changed much faster and the time to response was much 
quicker. At the end of the six- week treatment period, response rates were higher in 
the ECT group (73.9%) than in the pharmacological group (35%). The remission rate 
was not significantly different between the two groups— 34.8% versus 30%, respec-
tively. The authors believed that the reason for the lower remission rate was not due 
to the unilateral placement of the electrode as opposed to bilateral, but most likely to 
selection of patients with a low potential for remission.
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This study had some limitations acknowledged by the authors, specifically the 
fact that neither treating psychiatrists nor patients were blinded to the treat-
ment modality, which might have biased the outcome. The relatively small study 
group and high dropout rates also limited the statistical power of the analysis 
and might have been a source for type 2 errors. Another limitation pointed out 
by the authors was the fact that the most severely depressed patients were not 
included because of their inability to give informed consent or that their treat-
ing psychiatrists’ opinion was that they were in urgent need of ECT and hence 
not enrolled in the study. In a commentary about the study, Tohen and Abbott40 
questioned whether the patients were a truly treatment- resistant group due to the 
fact that the requirement was failure of two therapeutic trials in the lifetime of the 
patients, rather than in the current episode. Another limitation pointed out was 
the fact that the pharmacological treatment algorithm, although being a state of 
the art in 2007 when the study was designed and initiated, would currently not be 
considered standard as newer treatment for bipolar depression including combi-
nation of olanzapine and fluoxetine or lurasidone in monotherapy or in combina-
tion were apparently not included as first- line treatment. Not withstanding all 
these limitations, we need to point out that this is the first randomized, controlled 
trial comparing ECT with pharmacological treatment in a very important patient 
group with serious unmet needs. The long- term data for the continuation phase of 
the study will be forthcoming and is expected to answer some specific questions 
about continuation ECT.

One of the hotly debated topics has been the use antiepileptic medication as 
mood stabilizers in patients with BDs and what their effects have been on ECT 
in terms of seizure threshold, efficacy of ECT treatments, etc. In an attempt to 
shed light on the issue, Virupaksha et al.46 conducted retrospective patient- records 
analysis for all consecutive non- epileptic BD patients referred for ECT in a two- 
year period to an academic psychiatric hospital. They have found 79 patients who 
were on antiepileptic medication during their ECT and 122 patients who were not 
on antiepileptic medication during their ECT treatment. They have confirmed that 
both groups achieved similar improvement at the end of the ECT course; however, 
patients who were on antiepileptic medication had significantly higher seizure 
threshold, higher incidence of failure to obtain seizures, and shorter duration of 
motor seizures. Even more, patients on antiepileptic medication had received a 
significantly higher number of ECT treatments (mean 7.9 + 3.0) than the patients 
who were not on antiepileptic medication (mean 6.3 + 2.1). They also had longer 
hospitalizations. Even when the authors controlled for the effects of duration of 
illness, gender, drug treatment, and presence of co- morbidity, the differences in 
outcome remained significant.

Switch to mania
In 94 patients with depression treated with ECT, Lewis and Nasrallah19 reported 
6.4% switch to mania. Andrade et al.2 reported that 4 out of 32 patients (12.5%) 
with ‘endogenous depression’ according to the research diagnostic criteria (RDC) 
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switch to mania during the ECT treatment. In all cases, the mania subsided spon-
taneously within two to five days. In a retrospective chart review of 100 inpatients 
treated with ECT for bipolar depression types 1 or 2, Bost- Baxter et al.7 found 
that overall switch to hypomania or mania was 24.8%. These switches were not 
correlated with diagnosis, concurrent antidepressant medication, use of an anti-
manic medication, or history of rapid cycling. In the subset of patients who were 
not taking antimanic medication during ECT, switch was associated with receiv-
ing a higher number of ECT treatments. Stopping ECT and initiating medication 
was reported in approximately half of the patients. Zavorotnyy et al.50 presented a 
case report of a 66- year- old woman with bipolar depression with a 35- year history 
of BD. ECT was initiated because of lack of response to medication. During the 
course of ECT, she developed frequent mood fluctuations fulfilling the criteria of 
ultra- rapid cycling. These symptoms were treated with lithium successfully and 
ECT was continued.

Maintenance therapy
Sienaert and Peuskens34 reported a case of a 53- year- old woman with a 31- year his-
tory of recurrent manic and depressive episodes, with poor response to medication. 
She achieved remission after a course of 12 treatments and continued with ECT 
treatments at weekly intervals for the next 37 months. Following discontinuation 
of the continuous ECT, she relapsed with a severe manic episode. Restarting ECT 
resulted in a rapid remission. During her treatment she showed no signs of cognitive 
impairment. Medda et al.24 followed 50 patients with bipolar depression36 or mixed 
episode14 naturalistically after responding to a course of ECT for a period of 20 to 
146 weeks. They observed that the rate of relapse was quite low, but was correlated 
to a longer length of the depressed episode.

Comparisons between unipolar and bipolar depression
Dierckx et al.12 conducted a meta- analysis (including reports until June 2010) 
comparing ECT efficacy in bipolar depression versus unipolar depression. They 
included six studies in their meta- analysis, five of them were prospective, and one 
was chart review with a total number of 790 patients with unipolar depression and 
316 patients with bipolar depression. They found that the overall remission rates 
were very similar with 50.9% achieving remission in the unipolar depression versus 
53.2% in the bipolar depression group. Bailine et al.3 compared the response and 
remission rates of patients with unipolar depression versus patients with bipolar 
depression. They conducted a randomized, double- masked, multicentred, National 
Institute of Mental Health (NIMH)- funded, controlled trial in 2002– 2006. Patients 
were randomly assigned to BF, BT, or RUL treatment. Both bi- lateral treatments 
were set at 1.5 times seizure threshold and the RUL used six times seizure threshold. 
They enrolled 170 unipolar depressed patients and 50 bipolar patients. Both unipo-
lar and bipolar patients had a very similar response (78.8% vs 80.0%, respectively) 
and remission (unipolar depression 61.2%, bipolar depression 64%) rates, which 
allowed the authors to conclude that ECT is equally effective in both conditions.
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Speed of improvement
In an interesting attempt to determine the speed of improvement, Daly et al.10 con-
ducted combined analysis of the data from three separate double- blind treatment 
protocols comparing patients with unipolar and bipolar depression. Although the 
protocols were very different in design, patients were randomly assigned to be in 
two different treatment arms comparing, in general, RUL with bilateral ECT treat-
ments. A total of 162 patients with unipolar depression and 66 patients with bipolar 
depression were included in the analysis. Patients with bipolar depression seemed 
to respond quicker and received significantly fewer ECT treatments compared with 
unipolar patients. This was true for both bipolar I and bipolar II patients. The more 
rapid response of patients with bipolar depression compared with unipolar depres-
sion was also shown by Sienaert et al.35 who conducted a randomized trial comparing 
ultra- brief pulse BF ECT at 1.5 times seizure threshold versus unilateral ECT at six 
times seizures threshold. From the 64 patients enrolled in the trial, 13 had bipolar 
depression. The rates of response to the treatment were similar at 84.6% for bipolar 
patients and 76.4% for unipolar depression. The speed of response was faster in the 
bipolar depression group and they also had significantly fewer treatments needed to 
achieve remission. Somewhat different results were reported by Medda et al.25 who 
explored predictors of response to ECT of patients who were resistant to pharmaco-
logical treatments. In 208 depressed patients, the majority of whom were with bipo-
lar depression (76 bipolar I and 101 bipolar II), they found that having BD predicted 
a worse outcome to ECT treatment.

Use in youth
There have been occasional case reports for use of ECT for BDs in children and youth 
(eg see Carr et al.8). Kutcher et al.18 described ECT treatments of 16 youth with treat-
ment- resistant BD, eight of them in acute manic state, and eight of them in acute 
depressive state. The authors found that ECT was generally quite effective and well 
tolerated. There was significant reduction of the length of stay to the inpatient unit 
compared with patients with similar illness characteristics, but refused to have ECT 
treatments.

Cognitive impairment
MacQueen et al.21 conducted comprehensive cognitive assessments in two groups of 
patients with BD and compared them with a control group of healthy volunteers. The 
two bipolar patients groups had similar past illness history burden, but one group 
never received ECT and the other did. They found that compared with healthy sub-
jects, patients had verbal learning and memory deficits. Patients who had received 
ECT in the past had further impairment in a variety of learning and memory tests 
when compared with patients with no past history of ECT. As this was a retro-
spective non- controlled study, the authors pointed out that it was possible that the 
patients with history of ECT treatments might have had a more severe illness and 
hence might have had more cognitive deficits to start with. In a prospective study of 
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83 patients with depression (13 of them with bipolar depression) treated with ECT, 
van Waarde et al.43 found that the cognitive outcome was better in patients with 
bipolar depression as opposed to the unipolar depression.

Conclusion
As previously discussed, the use of ECT in people with BDs is common and wide-
spread in clinical practice. There is proven efficacy, with high response and remis-
sion rates in both acute mania and depression. ECT seems to be effective also 
in mixed states. There is some evidence for usefulness in maintenance therapy 
and in youth. Placement of electrodes and stimulus intensity need additional 
studies. ECT seems to be well tolerated and side- effect profile is well established. 
Unfortunately, the overall quality of research and available evidence is relatively 
low. Good- quality prospective randomized controlled studies are urgently needed 
to address numerous unanswered questions, as outlined before. This seems to be 
the common conclusion of virtually every one of the numerous reviews of the 
literature conducted.
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Chapter 28

Neuromodulatory approaches 
for bipolar disorder: current 
evidences and future perspectives

Andre Russowsky Brunoni, 
Bernardo de Sampaio Pereira Júnior, 
and Izio Klein

Introduction
Several pharmacological options for the treatment of bipolar disorder (BD) have been 
developed over the past half- century, but treatment resistance remains a frequent and 
challenging clinical issue. The treatment of bipolar depression is limited to a few effica-
cious pharmacological agents, which may prevent some significant adverse effects, such 
as cognitive impairment1 and metabolic side effects, leading to elevated rates of non- 
adherence and treatment discontinuation.2 Different consensus guidelines remarkably 
diverge regarding first- line treatments for bipolar depression: while some recommend 
only lithium, lamotrigine, and quetiapine as a first- line treatments, others allow the use 
of antidepressant drugs, which should be used in association with mood stabilizers due 
to the risk of treatment- emergent (hypo)mania, and other anticonvulsants and antip-
sychotics. For refractory BD, the available level I evidence is very scarce, with only five 
studies exploring this issue hitherto.3 Considering novel therapies, in two controlled 
trials, ketamine was superior to placebo but clinical effects were short- lived; in addi-
tion, ketamine is not routinely administered orally; pramipexole was barely superior to 
placebo in one controlled trial; and three other drug trials were not significant versus 
placebo.4 This reinforces the need for novel and more efficacious treatments for refrac-
tory bipolar depression, such as brain stimulation techniques.

Neuromodulation
The first description of the use of brain stimulation approaches dates back to ancient 
times. In his Compositiones medicae, Scribonius Largus (1– 50 AD), a Roman physician, 
described the use of the ‘torpedo fish’ for the treatment of headache and gout. However, 
the investigation of the therapeutic use of electric stimulation was only possible after 
the introduction of the voltaic pile in the 1800s by Alessandro Volta. After him, Giovani 
Aldini performed experiments using the voltaic pile to stimulate biological tissues.5
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In the first half of the twentieth century, several forms of brain stimulation were 
introduced. For instance, electroconvulsive therapy (ECT) was introduced in Italy, 
by Ugo Cerletti, in 1938. After World War II, its use was widespread to Europe and 
the United States (US). However, in the last decades of the twentieth century, with 
the advent and dissemination of psychopharmacology, techniques on brain stimula-
tion remained in the background of clinical practice. In 1985, Anthony Barker et al. 
developed a device which was able to modify brain activity by means of electromag-
netic induction; transcranial magnetic stimulation (TMS) was initially developed 
with the purpose of being used solely as a diagnostic tool. In 1995, the first ‘proof 
of concept’ studies conducted in patients with severe depression using repetitive 
magnetic pulses were carried out. Despite the initial enthusiasm, concerns about the 
safety of this technique emerged. Thus, there were several conferences to discuss the 
safety of this tool, as in 1998 and 2008. In 2008, the technique has gained regulatory 
approval in the US for the treatment of depression, after the completion of approxi-
mately 40 clinical trials.

In the twenty- first century, the evolution of non- invasive brain stimulation has 
been substantial. In the last decade, there was a reappraisal of transcranial direct 
current stimulation (tDCS). In 2000, Nitsche and Paulus showed that tDCS was 
capable of altering cortical excitability and those effects were dependent on polar-
ity— ‘anodal’ increased motor cortex excitability, whereas ‘cathodal’ decreased it. 
In the invasive brain stimulation field, the use of vagus nerve stimulation, cortical 
stimulation, and deep brain stimulation have shown positive results. We hereby pro-
vide a brief overview of the techniques discussed in this chapter. ECT is discussed 
elsewhere (Chapter 27).

Neuromodulatory approaches

Repetitive transcranial magnetic stimulation (rTMS)
TMS uses the principle of electromagnetic induction to promote targeted changes 
in excitability in the brain.6 When applied transiently, the effects last only a few 
minutes; however, when applied repetitively, rTMS (repetitive TMS) can modulate 
cortical excitability for several minutes beyond the train of stimulation.7 There are 
two types of rTMS commonly used for the treatment of depressive disorders: (i) 
low- frequency rTMS (<1Hz) that is applied over the right dorsolateral prefrontal 
cortex (DLPFC) to induce a decrease in cortical excitability and (ii) high- frequency 
rTMS (>5Hz) that is applied on the left DLPFC to increase cortical excitability. Both 
approaches induce neuroplastic changes in targeted areas— in fact, it has been sug-
gested that high- frequency rTMS is associated with long- term potentiation (LTP) 
and low- frequency rTMS with long- term depression (LTD).8 Chen and colleagues9 
used a protocol (0.1 Hz for 15 minutes) similar to the one that induced LTD in 
cortical slice preparations to stimulate the motor cortex of volunteers, showing a 
decrease in motor- evoked potential that lasted for several minutes, in an LTD- like 
phenomenon; while a TMS/ electroencephalography (EEG) study showed LTP- like 
changes in EEG activity after high- frequency (5Hz) rTMS.10 However, there is an 
important inter- individual variability related to these effects, ie subjects might 
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respond differently to high-  compared to low- frequency rTMS according to other 
factors such as baseline cortical activity.11 Thus, it has been hypothesized that high- 
frequency TMS acts by increasing activity in the left DLPFC area, thus ameliorat-
ing depressive symptoms. Low- frequency rTMS, on the other hand, might act by 
modifying interhemispheric imbalance— ie, as major depressive disorder (MDD) 
might be associated with an imbalance in prefrontal cortex activity, decreasing the 
right DLPFC activity ‘releases’ left DLPFC, which was being inhibited via transcal-
losal connections.12 The same rationale used for unipolar depression is commonly 
extrapolated to bipolar depression. This theoretical framework is less clear for 
mania, although some researchers advocate that low frequency rTMS over the left 
or high frequency rTMS over the right DLPFC may be useful approaches for these 
cases, as we discuss as follows.

rTMS has been tested for several neurological and psychiatric conditions, but none 
has had the same number of studies and positive results than unipolar depression. In 
fact, rTMS has been approved for use in Brazil, Canada, Israel, and some European 
countries, and, also in the US for the treatment of unipolar depression.

Loo and colleagues13 reviewed all published rTMS trials for side effects. They 
found that rTMS is a treatment virtually absent of serious side effects: in fact, only 
16 patients presented seizures— most of them having prior neurological disorders or 
using parameters outside of recommended guidelines. In addition, they showed that 
rTMS does not induce cognitive impairments; and on the other hand, some studies 
showed that active groups presented cognitive improvement compared to sham. In 
addition, it has been shown that rTMS may transiently increase the auditory thresh-
old, thus wearing earplugs is recommended. Common side effects also include head-
aches and facial pain due to muscular twitches that readily respond to oral analgesia. 
Lastly, rates of treatment- emergent (ie, during or after rTMS treatment) manic/ hypo-
manic switches seem to be low; a meta- analysis showed that risk rates did not differ 
for active (0.84%) and sham (0.73%) groups.14 However, 9 out of 13 patients who pre-
sented treatment- emergent mania/ hypomania had bipolar depression.

Several variables should be considered when delivering rTMS treatment, such 
as site of stimulation, frequency of trains, intensity of stimulus, frequency of ses-
sions, and duration of treatment. Regarding left versus right stimulation, accumu-
lating evidence favours the former as more studies were performed stimulating 
the left DLPFC.15 However, 1 Hz rTMS seems to be better tolerated16 and might be 
an interesting approach in selected cases. Regarding the frequency of trains, most 
low- frequency protocols use 1 Hz or less, whereas pivotal and more recent studies 
have employed a frequency of 10 Hz.17– 20 Notwithstanding, the intensity of stimulus 
(indexed to the motor threshold— MT) may vary 80– 120% MT, more recent studies 
have favoured intensities >100%, when compared with initial trials that used intensi-
ties <100%.21 rTMS is usually delivered daily during weekdays (ie five sessions per 
week) although other studies used different protocols such as three times a week or 
two times per day.22. Finally, several studies have shown that a large number of ses-
sions is associated with a better response.21,23 Nevertheless, this number can range 
from 10 to 30 sessions (ie 2– 6 weeks, as sessions are not usually delivered during 
weekends).
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Deep repetitive transcranial magnetic stimulation (dTMS)
‘Deep’ TMS is a neuromodulation technique that shares, at its core, the same prin-
ciples of rTMS. The difference between the two is the extent of the magnetic field 
applied in the patient’s brain. To this end, dTMS uses various types of coils, the  
H- coil being the most studied one, with the most consistent evidence regarding effi-
cacy and safety. The figure- of- eight coil used in rTMS produces a magnetic field that 
can reach 2.5– 3 cm; while the H- coil can generate magnetic fields with a depth of up 
to 6 cm from the scalp.

Currently, dTMS has been tested in the management of treatment- resistant uni-
polar depression, auditory hallucinations, and negative symptoms in schizophre-
nia, and also for bipolar depression, and the H-coil was recently approved for use 
in clinical settings for the treatment of depressive episodes by the Food and Drug 
Administration (FDA).

Transcranial direct current stimulation (tDCS)
tDCS is a new therapeutic intervention that has shown fast progress in recent years 
and appears to be a promising technique in the treatment of various neuropsychiat-
ric disorders. The studies involving the application of electrical currents to modulate 
brain responses were intensified in the 1970s, but decreased by the time that more 
psychopharmacological agents became available. A renewed interest in tDCS started 
in 2000. This technique consists of applying a continuous and direct low- intensity 
electrical current in the brain through electrodes placed in specified positions on the 
scalp. It was shown that, with the use of adequate doses, electrodes, and equipment, 
a significant amount of electrical current reaches neural networks, leading to neu-
romodulation. The most standardized protocol of this therapeutic method uses two 
surface electrodes— one serving as a cathode and the other as an anode. It is believed 
that the anode exerts an excitatory effect on the applied region, depolarizing nearby 
neurons, while the cathode has an inhibitory effect by hyperpolarizing neurons in 
this region. Therefore, the anode is typically placed over the area of the brain where 
an increase in neuronal activity is desired, while the cathode is positioned over the 
area that where the activity should be decreased; but one or the other could be placed 
in an extra- encephalic site, if only one effect is desired.

Currently, clinical trials have shown that the technique might be an effective treat-
ment for MDD. Furthermore, some translational studies have demonstrated the 
therapeutic potential of this method; for example, in reducing nicotine craving for 
cigarettes, improving the cognitive performance of aged people with Alzheimer’s 
disease, and reducing pain in patients with fibromyalgia.

Invasive brain- stimulation techniques
The two main invasive brain- stimulation techniques are deep brain stimulation 
(DBS) and vagus nerve stimulation (VNS). VNS was developed relatively in the 
1990s and works by having an electrode attached from a pacemaker implanted on the 
left side of the chest to the left vagus nerve in the neck.24,25 Although its mechanism of 
action remains elusive, it has been suggested that impulses from the vagus nerve are 
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transmitted to the following regions: locus ceruleus, raphe nuclei, and nucleus trac-
tus soliarious, which then projects to other regions of the brain, ultimately affecting 
the limbic system. Therefore, this may be a less focal method of electrical stimula-
tion. In fact, the lack of focality of this technique might be associated with the limited 
clinical results and might favour the use of other techniques such as rTMS or DBS. 
In addition, it might also be used in combination with another focal method of brain 
stimulation. Finally, VNS is used intermittently with trains of stimulation 24 hours 
per day.26,27 VNS is FDA- approved for treating chronic or refractory depression in 
patients not showing an adequate response after four antidepressant treatments. In 
a recent systematic review, Daban and colleagues28 could only identify one rand-
omized clinical study, the others being open- label studies and series of cases; ie, stud-
ies of lower methodological quality. In fact, the only blinded trial was inconclusive. 
Therefore, VNS may be seen as a new promising form of treatment; however, the 
current evidence supporting its use is still limited.

DBS was first developed in the 1950s and was initially used for treatment of 
chronic pain. When using DBS, electrodes connected to pulse generators (IPG) 
are implanted in specific brain areas. DBS is the most invasive therapy option for 
treatment- resistant depression. It was observed in preliminary studies that in 
these patients the subgenual region of the cingulate region (Broadmann area 25) is 
overactive— providing a rationale for implantation of deep brain stimulation devices 
with the aim of reducing this increased activity as stimulation in DBS has the goal to 
interrupt local activity. Mayberg et al. investigated the use of DBS in six patients with 
treatment- resistant depression; specifically, such patients had failed in four different 
medication strategies and five of six to ECT.29 After six months of treatment, four 
responded to DBS and three had full or almost full remission of depressive symp-
toms; while two patients had to have their DBS devices removed due to persistent 
infections.29 Because the data is still scarce with this condition, several questions 
then need to be addressed, such as: whether DBS might be the long- term solution to 
patients who respond to non- invasive brain stimulation or whether it will be possible 
to develop portable techniques of non- invasive brain stimulation. Another impor-
tant question is how to localize the optimal site of stimulation— and whether neuro-
imaging is enough to localize such area as it may vary across patients.

To the best of our knowledge, there are no randomized clinical trials that investi-
gated the efficacy of VNS or DBS recruiting only patients with BD.

The use of neuromodulation techniques 
in treatment of bipolar disorder

Depressive episodes
Although the efficacy of rTMS in the treatment of unipolar depression is supported 
by a consistent level of evidence,30 its efficacy as a therapeutic tool for bipolar depres-
sion remains unclear. Most studies with rTMS in depression included mixed popu-
lations with both unipolar and bipolar depression, without reporting outcomes for 
these disorders in separation. Its effectiveness, so far, has been tested in a few studies 
that enrolled small samples. In treatment- resistant bipolar depression, patients often 
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take complex medication regimens, with an elevated risk of troublesome adverse 
reactions, and a heightened risk of dangerous drug– drug interactions. Thus, a higher 
likelihood of treatment withdrawal is anticipated. In this context, rTMS has been 
investigated.

The first clinical trial of bipolar depression was conducted with 20 patients ran-
domly assigned to placebo or active rTMS, with results favouring the active group. 
However, a similar study with the same design did not replicate these initial findings.31

Nahas et  al.,32 in other similar study with 23 patients, showed no effectiveness 
of the technique. The study also used scales for the assessment of mania, and no 
treatment- emergent affective switches were verified. Tamas et al.33 conducted a small 
study with five patients diagnosed with bipolar type I who were depressed, without 
current use of antidepressants, but with the retention of other drugs such as lithium, 
risperidone, valproate, among others. The study had low methodological rigour, but 
demonstrated positive results after six weeks of follow- up. No treatment- emergent 
affective switches were observed.

A recent open study enrolled 11 participants with treatment- resistant bipolar 
depression. The authors found an improvement in depressive symptoms with low- 
frequency rTMS on the right DLPFC. The same group also reported that a sustained 
remission during a one- year follow- up34 (Table 28.1).

Deep TMS
Despite some limitations (small sample sizes, concomitant use of medications, and 
no sham group), a study conducted by Harel et al., with 19 patients diagnosed with 
bipolar depression, found response and remission rates of 63.2% (12/ 19) and 52.6% 
(10/ 19), respectively.35

In a recent study with a mixed sample (ie participants with either bipolar or uni-
polar depression), 24 drug- resistant patients were evaluated in a 12- month follow- up 
period with maintenance dTMS. All the participants underwent daily dTMS sessions 
for four weeks and, after the first dTMS cycle, a significant reduction in Hamilton 
Depression Rating Scale (HDRS) scores was observed in all participants. This study 
indicates that maintenance treatment with dTMS for bipolar patients may be a useful 
therapeutic alternative.36

tDCS
The use of tDCS in bipolar depression was not sufficiently investigated, with a single 
open- label study comparing the efficacy of tDCS in patients with unipolar depres-
sion versus patients with bipolar depression. Overall, tDCS was equally effective for 
both conditions. Another open study evaluated a sample of unipolar and bipolar 
patients for three months. However, this trial did not report results for participants 
with bipolar depression separately.37

There are four stand- alone case reports in the literature38– 41 and some reports in 
randomized clinical trials of induction of mania or hypomania following treatment 
with tDCS. Most of these episodes resolved spontaneously, with tDCS withheld for 

 

 



      

Table 28.1 The efficacy of rTMS in the treatment of depressive episodes in bipolar disorder

Authors N Study design Stimulation site Frequency Stimulation parameters Results Comments

Dolberg et al., 2002 20 RCT N/ A N/ A N/ A Real rTMS significantly 
superior to sham 
rTMS

Low 
methodological 
rigour

Nahas et al., 2003 23 RCT Left DLPFC 5 Hz 110% of MT, 1,600  
stimuli/ day, for 10 days

No effectiveness of 
the technique

Low number of 
total stimuli

Tamas et al., 2007 5 Open- label Right DLPFC 1 Hz 95% of MT, 100  
stimuli/ day, for 8 days

Positive results 
after six weeks of 
follow- up

Low 
methodological 
rigour

Dell’Osso et al., 2009 11 Open- label Right DLPFC 1 Hz 110% of MT, 300  
stimuli/ day, for 15 days

HAM- D score 
reduction of ≥50% 
compared to baseline 
(p < 0.0001)

Patients with 
treatment- resistant 
bipolar depression

N: number of patients; ND: not described in the paper; RCT: randomized control trial; DLPFC: dorsolateral prefrontal cortex; MT: motor threshold; HAM- D: Hamilton Depression 
Rating Scale
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a few days, or with small dose adjustments/ introduction of a new antimanic drug, 
although one of these cases was a full- blown manic episode with psychotic features.41

It is difficult to estimate the precise frequency of this adverse effect or, even, if it is 
a direct consequence tDCS or if these case reports rather represent a consequence of 
the natural course of the underlying BD. In addition, data other brain stimulation 
therapies indicate that having a diagnosis of BD place a patient with a higher risk 
of manic/ hypomanic switches after tDCS. Therefore, the same recommendations of 
care for patients with unipolar depression may be extrapolated when using tDCS 
as an antidepressant treatment— ie, careful observation of the patients’ clinical out-
comes throughout treatment. Furthermore, patients should be carefully assessed for 
history of (hypo)manic episodes and history of switching into mania with past anti-
depressant treatments, as these factors may point to a higher risk of manic switches 
with tDCS. In these patients, concurrent treatment with mood- stabilizer medica-
tions during the tDCS treatment course should be considered.

Finally, Pereira- Junior et al. conducted a pilot, double- blind, study in which five 
patients with bipolar depression received active tDCS. The response and remission 
rates were 40% (two patients) and 20% (one patient), respectively. The average rate 
of improvement was 30%, similar to most tDCS studies in unipolar depression. The 
small number of patients and the lack of a sham control were significant limitations.42

Manic episodes

TMS
Five clinical trials using rTMS have been published hitherto. All these studies have 
in common their enrolment of small sample sizes and the concomitant use of mood 
stabilizers among participants. Still, most studies have been open, with only two ran-
domized and sham- controlled designs. Therefore, the studies conducted so far have 
low methodological quality and were essentially exploratory.

The first study was conducted in 1998 by Grisaru et al. In this study, ‘partially’ 
double- blinded (the study had an initial stage which was not blinded) using 20 Hz  
(2 s- long sequences, 20 sequences per day, for ten consecutive days), 16 manic patients 
were randomized to receive stimulation on the right or the left prefrontal cortices, 
and ‘right stimulation’ was more effective in lowering manic symptoms (although 
stimulation was also effective to the left).43 A  few years later, the same group per-
formed a randomized, double- blind, sham- controlled trial, for patients with mania.44 
The results showed no difference between active and sham groups.

In 2004, two open studies using high- frequency stimulation in the right prefrontal 
cortex in patients with mania were reported in the literature, with favourable out-
comes for this type of intervention. Saba et al. has carried out fast rTMS (five trains 
of 15 s, 80% of the motor threshold, 10 Hz) over the right DLPFC. They were evalu-
ated using the Mania Assessment Scale (MAS) and the Clinical Global Impression 
(CGI) scale at baseline and at day 14, with a significant improvement at endpoint.45 
Michael et  al. enrolled nine patients in a pharmacological add- on and open- label 
trial. The treatment lasted four weeks and a sustained reduction in Bech-Rafaelsen 
Mania Rating Scale (BRMAS) scale scores, which was observed in all patients.46

 

 



      

Table 28.2 The efficacy of rTMS in the treatment of manic episodes in bipolar disorder

Authors N Study design Stimulation site Frequency Stimulation 
parameters

Results Comments

Grisaru et al., 1998 16 ‘Partially’ 
double- blinded

Right and 
left DLPFC 
(randomized)

20 Hz 80% of MT, 800 
stimuli/ day, for 
10 days

Stimulation of 
right DLPFC was 
more effective 
than left

Study had an initial 
stage not blinded, 
small sample size and 
the concomitant use of 
mood stabilizers

Kaptsan et al., 2003 25 RCT Right DLPFC 20 Hz 80% of MT, 800 
stimuli/ day, for 
10 days

No effectiveness 
of the technique

Study used circular coil, 
and the concomitant 
use of mood stabilizers

Saba et al., 2004 8 Open- label Right DLPFC 10 Hz 80% of MT, 750 
stimuli/ day, for 
10 days

All patients 
except one 
showed clinical 
improvement

Small sample size

Michael et al., 2004 9 Open- label Right DLPFC 20 Hz 80% of MT, 800 
stimuli/ day, for 
16 days

Sustained 
reduction of 
manic symptoms 
was observed in 
all patients

Small sample size

Praharaj et al., 2009 41 RCT Right DLPFC 20 Hz 110% of MT, 800 
Stimuli/ day, for 
10 days

Reduction of manic 
symptoms in 72% in 
the active group (in 
CGI- S, p = 0.016)

concomitant use of 
mood stabilizers

N: number of patients; RCT: randomized control trial; DLPFC: dorsolateral prefrontal cortex; MT: motor threshold; CGI- S: Clinical Global Impression Scale
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In 2009, Praharaj et al., in a randomized, placebo- controlled, double- blind trial, 
studied the efficacy of rTMS at high frequency (20 Hz, 110% of motor threshold, 
20  sequences, 10 s between sequences) in the right DLPFC in 41 manic patients. 
There was a reduction of manic symptoms in 72% in the active stimulation group 
versus 43% in the control group, which was statistically significant47 (see Table 28.2).

tDCS
tDCS has been reported as a possible trigger of mania when used in bipolar 
patients.40,48 However, the administration of this technique in combination with 
effective treatments for bipolar mania may be safe, as reported in Schestatsky 
et al.49 In this case report, five sessions of anodal tDCS were applied over the right 
DLPFC in a patient with an acute manic episode. There was improvement in agita-
tion and manic symptoms, respectively measured by Nursing Observational Scale 
for In-patient Evaluation (NOISE) and Young Mania Rating Scale (YOUNG) scales.

Concluding remarks
Neuromodulatory approaches may play an increasing role in the treatment of 
BD. These approaches may improve adherence to treatment due to the relatively 
low rates of adverse effects presented by those methods. In addition, these strate-
gies carry a lower risk of possible drug interactions. This is an area of increasing 
research interest. Nevertheless, evidence remains limited, and thus these methods 
should not be formally recommended for the routine care of BD.50 Therefore, the 
field awaits the conduction of well- designed and adequately powered randomized 
controlled trials.
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Chapter 29

The role of complementary 
and alternative therapies for the 
management of bipolar disorder

Arun V. Ravindran and Tricia L. da Silva

Introduction
Despite many advances in pharmacological and psychological treatments for 
bipolar disorder (BD), a significant proportion of patients do not achieve remis-
sion with treatment, and many experience intolerable adverse events that interfere 
with drug compliance.1 Perhaps as a result of these limitations, many patients are 
turning to complementary and alternative medicine (CAM) therapies. CAM ther-
apies are defined as a group of diverse medical and health systems, practices and 
products that are not currently considered to be part of conventional medicine.2,3 
These therapies— which include herbal remedies, nutraceuticals, physical therapies, 
as well as mindfulness- based practices— have gained a marked increase in popu-
larity over the years.4 Studies have shown that about 50% of patients with various 
chronic conditions in both developed and non- developed countries use CAM thera-
pies, and approximately 40% of BD patients reportedly use some form of alternative 
treatment.4,5

CAM therapies are often perceived by users to be as effective as conventional 
pharmacotherapy, but better tolerated and safer.1,2 Being in control of the treatment 
and not requiring a physician’s prescription add to the perceived benefits. However, 
careful evaluation of the risks and benefits of the available forms of CAM therapies 
is relatively limited in BD.2 This chapter will attempt to provide an evidence- based 
review of the safety and efficacy of commonly used CAM therapies in BD.

CAM therapies used in bipolar disorder

Physical therapies
Physical therapies encompass physical practices such as aerobic exercise and yoga, 
and biological treatments such as chronotherapeutics and acupuncture. While pop-
ular culture perceives most physical therapies as aids to improve physical fitness and 
relieve stress, some (eg light therapy) are proven to benefit mood.1 Evidence on the 
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benefits of exercise, acupuncture and chronotherapies in BD are discussed as follows 
and summarized in Table 29.1.

Exercise
Studies have shown that physical exercise improves mood and anxiety in normal 
populations.6 It has also been recommended as a useful and well- tolerated interven-
tion in major depressive disorder (MDD).3,6,7 The mechanisms mediating the benefit 
of exercise on mood are not fully understood but, in general, it is believed to modu-
late synaptic connections and signalling pathways, improving the efficiency, plastic-
ity, and adaptability of the brain.6

The benefit of exercise specifically for BD has not been well studied. One small 
randomized controlled trial (RCT) found significant improvements in depression 
in medicated patients with both unipolar and bipolar illness assigned to a walk-
ing programme6 and similar positive results were reported in unipolar and bipolar 
depression in an open trial of aerobic training as add- on to psychotropics.7 However, 
a retrospective study reported a modest decrease in depression and anxiety symp-
toms but no change in clinical condition among medicated BD participants com-
pared to non- participants.8 Nonetheless, it should be reiterated that several large 
meta- analyses confirm the benefits of exercise for unipolar depression, and it is also 
recommended by several guidelines.3 The significant overlap of symptoms and aetio-
logical factors between the two subtypes and the high likelihood of the inclusion of 
depressive patients with ‘hidden’ or undiagnosed bipolarity in unipolar depression 
studies9 would suggest that many bipolar patients are likely to benefit from exercise 
during the depressive and recovery phases.

With medical clearance and supervision when appropriate, exercise is generally 
thought of as a healthy and beneficial practice with no significant negative effects. 
However, plasma lithium levels can be affected by exercise and should be monitored 
carefully in bipolar patients.10

In conclusion, while the evidence for the benefit of exercise as add- on to pharma-
cotherapy in bipolar depression remains preliminary, its confirmed benefit in unipo-
lar depression would support its use in BD and would recommend more systematic 
evaluations in the future.

Acupuncture
Acupuncture is a traditional Chinese medicine practice in which fine needles are 
inserted into the skin at specific body points (acupoints) to produce therapeutic ben-
efits in a variety of medical conditions, including pain disorders.1,11 Although the 
mechanisms mediating the benefit of acupuncture are not fully elucidated, increased 
turnover of endorphins and monoaminergic neurotransmitters such as serotonin 
and norepinephrine has been proposed.11

While a significant number of RCTs, systematic reviews, and meta- analyses on 
the efficacy of acupuncture in unipolar depression have been conducted, these stud-
ies have yielded contradictory results.1 The mixed findings have been at least partly 

 

 



      

Table 29.1 Evidence for physical therapies for bipolar disorder

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†

Exercise

Dimeo et al., 2001 Open trial n = 7 (UD = 7; 
BD = 5)

10 days Aerobic training 
programme

None Ongoing treatment 
with psychotropics

Significant 
improvement in 
depression with 
aerobic training in 
the total sample 
(p = 0.006)

Knubben et al., 
2006

RCT n = 38 (UD = 21; 
BD = 7)

10 days Walking (n = 20) Low- intensity 
stretching and 
relaxation (n = 18)

Ongoing treatment 
with lithium and/ or 
antidepressants, or 
no treatment*.

Significant better 
improvement in 
depression with 
exercise in the total 
sample (p = 0.01).

Ng et al., 2007 Retrospective 
cohort study

n = 98 24 months Voluntary 
walking group 
(n = 24)

Non- participants 
(n = 74)

Not specified. Significantly better 
improvement 
in depression in 
walking group 
(p = 0.005).

Acupuncture

Dennehy et al., 
2009

RCT Hypomania 
patients 
(n = 20),
depressed 
patients (n = 26)

Hypomania 
group, 
12 weeks
depression 
group, 8 weeks

Targeted 
acupuncture
(hypomania 
patients, n = 10)
(depressed 
patients, n = 13)

Sham acupuncture
(hypomania 
patients, n = 10)
(depressed patients, 
n = 13)

Ongoing treatment 
with lithium, 
anticonvulsants, 
antidepressants, 
antipsychotics 
and/ or 
benzodiazepines.

No group 
differences; both 
groups showed 
similar improvement 
in depression and 
mania.
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Hu, 1996 Case report n = 1 4 weeks Acupuncture None Ongoing treatment 
with psychotropics

Significant 
improvement 
in mania with 
acupuncture. No p- 
value reported.

Kurland, 1976 Case series n = 3 (BD = 2, 
schizophrenia = 1)

4 weeks and up Acupuncture ECT Ongoing treatment 
with psychotropics

Significantly better 
improvement in 
depression with ECT, 
but acupuncture 
better tolerated. No 
p- values reported.

Total Sleep Deprivation (TSD)

Benedetti et al., 
2001a

RCT n = 28 3 cyclesa TSD + 
amineptine 
(n = 14)

TSD + placebo 
(n = 14)

None No group 
differences; 
both groups 
showed similar 
improvements in 
depression.

Benedetti et al., 
2001b

Open trial n = 30 1 night TSD + SPA Pre- treatment 
condition

Ongoing treatment 
with lithium or no  
treatment*.

Significant 
improvement in 
depression with 
TSD + SPA when 
combined with 
lithium (p = 0.04). 
No improvement 
in unmedicated 
patients.
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Benedetti et al., 
2005

Open trial n = 60 3 cyclesa TSD + BLT Pre- treatment 
condition

Ongoing treatment 
with lithium and/ or 
antidepressants, or 
no treatment*.

Significant 
improvement in 
depression with TSD 
+ BLT (p = 0.0138).

Benedetti et al., 
2007

Open trial n = 39 3 cyclesa TSD + BLT Pre- treatment 
condition

Ongoing treatment 
with mood 
stabilizers and 
antidepressants, or 
no treatment*.

Significant 
improvement in 
depression with TSD 
+ BLT (p<0.001)

Benedetti et al., 
2009

Open trial n = 19 3 cyclesa TSD + BLT Pre- treatment 
condition

Ongoing treatment 
with lithium.

Significant 
improvement 
with TSD + BLT 
(p<0.00001)

Benedetti et al., 
2014

Open trial n = 141 3 cyclesa TSD + BLT Pre- treatment 
condition

Ongoing treatment 
with lithium.

Significant 
improvement in 
depression with TSD 
+ BLT (p<00001).

Colombo et al., 
2000

RCT n = 115 3 cyclesa TSD + BLT 
(2,500 lux) 
(n = 42)

TSD + dim light 
(150 lux) (n = 38)
OR
TSD + ambient light 
(80 lux) (n = 35)

Ongoing treatment 
with lithium or no  
treatment*.

Significantly better 
improvement in 
depression with TSD 
+ BLT (p = 0.015)

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†

Table 29.1 Continued
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Wu et al., 2009 RCT n = 49 4 days (1 night 
of TSD followed 
by 3 days of 
BLT and SPA)

TST + BLT + SPA Pre- treatment 
condition

Ongoing 
treatment with 
antidepressants 
and/ or mood 
stabilizers.

Significant 
improvement in 
depression with 
TSD + BLT + SPA 
(p = 0.02).

Bright Light Therapy (BLT)

Dauphinais et al., 
2012

RCT n = 38 8 weeks BLT (7,000 lux) 
(n = 18)

Negative air ions  
(n = 20)

Ongoing treatment 
with mood 
stabilizers.

No group 
differences; 
no change in 
depression or mania 
in either group.

Krauss et al., 1991 Open trial Bipolar 
depressed 
patients (n = 6),
healthy controls 
(n = 7)

3 weeks of 
sequential 
treatment

BLT (2,500 lux) 
from 6– 8AM 
and from 6– 
8PM for 2 weeks 
(all patients and 
controls, n = 13)

Dim light (300 
lux) for 1 week 
(all patients and 
controls, n = 13)

None Significantly better 
improvement in 
depression with BLT 
(p<0.05).

Leibenluft et al, 
1995

Case series n = 9 13 weeks BLT (10,000 lux) 
for 1 hour in the 
morning (n = 5), 
midday (n = 5), 
or evening 
(n = 3)

Pre- treatment 
condition

Ongoing treatment 
with lithium, 
antipsychotics, 
mood stabilizers 
and/ or anxiolytics.

20% decrease in 
days hypomanic 
and/ or depressed 
in 3 subjects in 
the midday BLT 
group. No p- values 
reported.

Papatheodorou & 
Kutcher, 1993

Case series n = 7 1 week BLT (10,000 
lux) for 45– 60 
minutes 7– 9AM 
and 7– 9PM

Pre- treatment 
condition

Ongoing treatment 
with lithium, 
antipsychotics 
and/ or mood 
stabilizers.

Significant 
improvement in 
depression with BLT 
(p<0.005).

(continued)
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Sit et al., 2007 Case series n = 9 4 weeks of 
sequential 
treatment

BLT (7,000 
lux) for 15– 45 
minutes in the 
morning (n = 4) 
or midday 
(n = 5) for 
2 weeks (all 
subjects, n = 9)

Red light (50 lux) 
for 2 weeks (all 
subjects, n = 9)

Ongoing treatment 
with lithium, 
antipsychotics and/ 
or anxiolytics.

Improvement in  
depression and/ 
or mania in one 
woman in the 
morning BLT group 
and four women 
in the midday BLT 
group. No p- values 
reported.

Dark Therapy

Barbini et al., 
2005

Open trial n = 32 3 days Dark therapy (14 
hrs/ day)

Pre- treatment 
condition

Ongoing treatment 
with mood 
stabilizers and 
lithium.

Significant decrease 
in mania with 
dark therapy 
(p<0.00001).

Henriksen et al., 
2014

Case study n = 1 6 days Blue- light blocking 
lenses

Clear- lensed glasses Ongoing treatment 
with lithium and anti- 
delirium treatment.

Rapid and sustained 
decline in mania  
with blue- light 
blocking lenses . No 
p- values reported.

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†
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Wehr et al., 1998 Case study n = 1 21 months Bed rest in the 
dark (10– 14 hrs/ 
day)

Pre- treatment 
condition

Ongoing treatment 
with antidepressants 
and mood stabilizers.

Stabilization of sleep 
and mood observed 
after 3 months of 
dark rest. No p- 
values reported.

Wirz- Justice et al., 
1999

Case study n = 1 3 months Bed rest in the 
dark (10– 14 hrs/ 
day) + BLT added 
after 4 weeks of 
dark therapy

Pre- treatment 
condition

Ongoing treatment 
with valproate.

Immediate 
cessation of rapid 
cycling upon 
initiation of dark 
r es t, and gradual 
improvements in 
depression after 
addition of BLT. No  
p- values reported.

Abbreviations: BD = bipolar disorder; BLT = bright light therapy; SPA = sleep phase advance; TSD = total sleep deprivation; RCT = randomized controlled trial; UD = unipolar depression
† Significant, p≤0.05

* If patients were not already taking psychotropic medications, they were not administered any pharmacological treatment for the study
a One cycle of sleep deprivation = one night of sleep deprivation followed by one recovery night
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attributed to the difficulty in ‘masking’ the placebo condition, with the result that 
even ‘sham’ treatments have been postulated to produce benefits.

There are no large RCTs or meta- analyses published on the use of acupuncture for 
BD. An early case series found ECT more effective than acupuncture as augmenta-
tion to psychotropics for bipolar depression, but acupuncture was better tolerated.12 
A later case report found acupuncture add- on effective for treating mania.13 A more 
recent small RCT in bipolar depression found that both targeted acupuncture (ie 
acupoints specific to symptoms) and sham acupuncture (ie acupoints off the acu-
puncture meridian), as add- on to pharmacotherapy, improved mood.11

Acupuncture is usually well tolerated, with mostly mild adverse events reported.1 
These include bleeding, pain, and bruising at needling points, as well as non- specific 
drowsiness, fatigue, and headache.14 Very rarely, more serious adverse events such as 
seizures, pneumothorax, and temporary neuropathy have been noted.14

Thus, there is currently little evidence for the benefit of acupuncture in bipolar 
depression. However, this conclusion is based on a review of English- language lit-
erature only, and it is likely that a larger publication base may exist in Chinese lan-
guages, which may provide more definitive findings.

Chronotherapeutics
Chronotherapy is the use of interventions, such as modulation of sleep– wake cycles 
and exposure to environmental light and darkness, to favourably influence illnesses 
whose symptoms include altered circadian rhythms.15 The rationale for using chron-
otherapeutics in BD is that patients with BD or those at high risk of developing BD 
have abnormal sleep patterns and circadian rhythm disturbances.16 The three main 
forms evaluated in BD include total sleep deprivation, bright light therapy, and dark 
therapy.

Total sleep deprivation
Total sleep deprivation (TSD), as the name implies, is an intervention in which 
subjects are deprived of sleep for variable lengths of time, usually for 36 hours, by 
extending the daytime wake through the night and until the evening of the day 
after.17 A TSD cycle consists of one night of TSD followed by a night of recovery sleep. 
A substantial body of literature confirms that sleep deprivation leads to significant 
reduction of depressive symptoms, even comparable to that observed with antide-
pressant medications.3,17

The antidepressant effects of sleep deprivation are believed to involve a number of 
mechanisms, including potentiation of serotonergic, noradrenergic and dopamin-
ergic signalling; increases in thyroid hormones; functional and metabolic changes 
in the ventral/ anterior cingulate cortex and medial prefrontal cortex; and increased 
fronto- limbic connectivity.1,17

While the literature on the benefit of sleep deprivation is more extensive in 
treatment- resistant unipolar depression, a number of RCTs and open trials in bipo-
lar depression confirm the immediate benefit of TSD, either alone or most often in 
combination with mood stabilizing medications.18- 20 However, one major drawback 
is the occurrence of rebound depression, in particular when TSD is used alone.20 
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To counter this phenomenon, many studies have attempted to use TSD with other 
interventions to maintain the benefit. In BD, studies have shown that antidepres-
sant effects achieved with TSD can be enhanced and/ or sustained when it is used in 
combination with medications and/ or non- pharmacological interventions, such as 
sleep phase advance (SPA) or bright light therapy (BLT).19- 21 Of note, the combina-
tion of TSD and BLT has been noted to produce immediate and effective alleviation 
of depressive and suicidal symptoms in subjects with bipolar depression resistant to 
medications.22,23

Adverse events associated with TSD therapy include excessive daytime sleepiness, 
fatigue, deficits in cognitive function, and switch from depression to hypomania/ 
mania (though such switches are reported to be relatively uncommon).17 Of note, 
the rate of switch from depression to hypomania/ mania with TSD is similar to rates 
reported with conventional antidepressants or placebo.24

Thus, TSD has good evidence for benefit in bipolar depression, either as mono-
therapy or in combination with medications and/ or light therapy. The challenge of 
sustaining its benefit and the practical considerations of application outside a hospi-
tal setting limit its wider use.

Bright light therapy
BLT is a procedure in which subjects are exposed to an artificial source of bright 
light.25 BLT has been shown to be very effective in the treatment of seasonal affec-
tive disorder (SAD), where it is recommended as the first- line intervention.3 Several 
RCTs also support its efficacy as an augmentation to antidepressants in unipolar 
depression.1,3

BLT is proposed to exert its therapeutic effect through modulation of the supra-
chiasmatic nuclei (SCN) to influence the neurophysiological and biochemical pro-
cesses governed by the SCN.26 These include favourable circadian cycle phase shifts, 
increase in daytime serum serotonin, and suppression of daytime melatonin secre-
tion, among others.26

The significant overlap of symptoms between SAD and bipolar depression, 
including the common presence of reversed neurovegetative symptoms, such as 
increased appetite, weight gain, and hypersomnia, as well as fatigue, has led to the 
speculation that BLT may benefit bipolar depression.27 However, the benefits of 
BLT have not been well evaluated in BD. The published literature consists mostly 
of small open trials and case series which report that, in comparison to dim light, 
daily exposure to a bright light at high intensities results in further attenuation of 
depressive symptoms in BD patients already on a stable medication regimen.28- 30 
In contrast, an RCT with medicated BD patients found no difference between BLT 
or placebo as add- on treatment and the results were attributed to a high placebo 
response.25

Adverse events associated with BLT are few, mostly benign, and short- term, and 
include nausea, headache, eyestrain, irritability, and fatigue.28- 30 However, some 
reports document precipitation of hypomania,31,32 and there is some indication that 
the likelihood of such occurrences increases when BLT is used in the morning or 
evening.28,30
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In conclusion, currently there is insufficient evidence to recommend BLT for bipo-
lar depression. However, given its benefits in MDD, more research in BD may be of 
clinical value.

Dark therapy
In dark therapy, patients are deprived of light for a number of hours, usually by 
lengthening patients’ bedtime to approximately 14 hours and, thus, it could be con-
ceived as being the opposite of sleep deprivation.33 It is hypothesized that creating an 
environment in which exposure to light is shortened and bedtime is extended may 
promote sleep and synchronization of sleep– wake cycles with the day– night cycles, 
and subsequently, stabilize mood in BD patients in the hypomanic/ manic phase.34

The very preliminary evidence supporting the benefit of dark therapy in mania 
comes from two early case reports34,35 and one small open trial,36 but has not been 
further substantiated. It is of note that in all three reports, dark therapy was used as 
an add- on to mood stabilizers and antipsychotic medications.

More recently, one case report has noted benefits with the use of amber- tinted 
glasses as add- on to pharmacotherapy in the management of mania.37 Such glasses 
are purported to create a ‘virtual darkness’ by blocking blue wavelengths of light, 
to which retinal photoreceptors involved in light entrainment of the SCN are sensi-
tive.33 Since these blue- light blocking glasses reduce light exposure without enforcing 
complete darkness, they may represent a more pragmatic delivery of dark therapy.33,37

No significant adverse events were reported for dark therapy or blue- light block-
ing lenses in the literature. However, blue- light blocking lenses may trigger phase- 
advance and worsen seasonal depression.33 Moreover, given that exposure to blue 
wavelengths of light is thought to improve cognitive performance, blocking them 
may, at least in theory, impair cognition.33

Thus, dark therapy and blue- light blocking lenses remain experimental interven-
tions for mania that need significant evaluation before use.

Nutraceuticals
Nutraceuticals (also known as dietary supplements) are concentrated forms of natu-
rally occurring substances, such as vitamins and minerals. They are categorized as 
natural health products that can be used without a prescription, and they are popu-
larly used for nutritional and health support, both individually and in combination 
with standard pharmaceutical medications.1 Reports on the efficacy of common 
nutraceuticals used as complementary therapies in BD, such as omega- 3 fatty acids, 
folate, inositol, magnesium, and choline, are discussed as follows and summarized 
in Table 29.2.

Omega- 3 fatty acids
Omega- 3 fatty acids (ω- 3 FAs) are essential fatty acids, commonly found in oily fish 
and seafood, which have garnered popularity as a health supplement for their cardio-
vascular benefits.38 They also have reasonable evidence for benefit in unipolar depres-
sion.3 The initial interest in a potential preventative role for ω- 3 FAs in BD came from 

 

 

 

 



      

Table 29.2 Evidence for nutraceuticals for bipolar disorder

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†

Omega- 3 Fatty Acids

Chiu et al., 2005 RCT n = 14 4 weeks 4.4 g/ day EPA + 
2.4 g/ day DHA 
(n = 7)

Placebo (n = 7) Ongoing treatment 
with valproate; use of 
lorazepam allowed

No group 
differences; both 
groups showed 
similar improvement 
in mania.

Frangou et al., 
2006

RCT n = 75 12 weeks 1 g/ day EPA 
(n = 24),
2 g/ day EPA 
(n = 26)

Placebo ( n = 26) Ongoing treatment 
with mood stabilizers, 
antidepressants, 
antipsychotics and/ or 
benzodiazepines, or no 
treatment*.

Significantly better 
improvement in 
depression with EPA, 
regardless of dose 
(p<0.04).

Frangou et al., 
2007

RCT n = 14 12 weeks 2 g/ day EPA 
(n = 7)

Placebo (n = 7) Ongoing treatment with 
lithium.

No group 
differences; no 
change in depression 
in either group.

Keck et al., 2006 RCT n = 116 16 weeks 6 g/ day EPA 
(n = 61)

Placebo (n = 55) Ongoing treatment with 
mood stabilizers.

No group 
differences; no 
change in depression 
or mania in either 
group.

Osher et al., 2005 Open trial n = 12 Up to 
6 months

1.5– 2.0 g/ day 
EPA

Pre- treatment 
condition

Ongoing treatment with 
mood stabilizers and 
antidepressants.

Significant (≥50%) 
improvement in 
depression with 
EPA. No p- values 
reported.

(continued)
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Murphy et al., 2012 RCT n = 45 16 weeks 2 g/ day cytidine 
+ 3 g/ day EPA + 
2 g/ day DHA ( 
n = 15)

Placebo + 3 g/ day 
EPA + 2 g/ day DHA 
(n = 15)
OR
Placebo + placebo 
(n = 15)

Ongoing treatment 
with mood stabilizers, 
anticonvulsants, 
antipsychotics, 
antidepressants or 
anxiolytics.

No group 
differences; both 
groups showed 
similar improvement 
in depression and 
mania.

Stoll et al., 1999 RCT n = 30 16 weeks 6.2 g/ day EPA + 
3.4 g/ day DHA 
(n = 14)

Placebo (olive oil) 
(n = 16)

Ongoing treatment 
with mood stabilizers, 
antipsychotics and/ or 
antidepressants, or no 
treatment*.

Significantly better 
improvement in 
depression with 
omega- 3 fatty acids 
(p<0.002).

Folate

Behdazi et al., 2009 RCT n = 88 3 weeks Valproate + 3 
mg folic acid 
(n = 44)

Valproate + placebo 
(n = 44)

None Significantly better 
improvement 
in mania with 
valproate + folic acid 
(p<0.005).

Coppen et al., 1986 RCT n = 75 52 weeks Lithium + 200 
μg folic acid 
(n = 42)

Lithium + placebo 
(n = 33)

None No group 
differences; no 
change in depression 
in either group.

Inositol

Chengappa et al., 
2000

RCT n = 24 6 weeks 12 g inositol 
(n = 12)

Placebo (n = 12) Ongoing treatment with 
lithium, valproate or 
carbamazepine.

No group 
differences; both 
groups showed 
similar improvement 
in depression.

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†

Table 29.2 Continued

4
4

8



      

Evins et al., 2006 RCT n = 17 6 weeks 950 mg inositol 
(n = 9)

Placebo (n = 8) Lithium or valproate Highly variable 
response to inositol. 
Two subjects had 
worsening of 
depression, three 
subjects had no 
response, and 
four subjects had 
improvement. No p- 
values reported.

Nirenberg et al., 
2006

RCT n = 65 12 weeks 10- 25 g inositol 
(n = 23)

Risperidone (n = 21)
or
Lamotrigine (n = 21)

Ongoing treatment with 
antidepressants.

Significantly better 
improvement in 
depression with 
lamotrigine (p<0.05). 
No group differences 
for mania.

Magnesium (Mg)

Giannini et al., 
2000

RCT n = 20 120 days Verapamil + 375 
mg Mg (n = 10)

Verapamil + placebo 
(n = 10)

None Significant 
improvement in 
mania with verapamil 
+ Mg (p<0.0015).

Heiden et al., 1999 Case report 
series

n = 10 7– 23 days Intravenous 
infusions of 
Mg at 2.44± 
0.34 mmol/ l

Pre- treatment 
condition

Ongoing treatment with 
lithium, haloperidol or 
clonazepam.

Marked improvement 
in manic symptoms 
for seven patients 
with Mg infusion. No 
p- values reported.

(continued)
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Choline

Brown et al., 2007 RCT n = 44 12 weeks 500- 2000 mg/ 
day citicoline 
(n = 23)

Placebo (n = 21) Ongoing treatment with 
lithium, anticonvulsants, 
antidepressants, 
antipsychotics, hypnotics 
or anxiolytics.

No group 
differences; no 
change in depression 
or mania in either 
group.

Brown & 
Gabrielson, 2012

RCT n = 48 12 weeks 2000 mg 
citicoline 
(n = 28)

Placebo (n = 20) Ongoing treatment with 
lithium, anticonvulsants, 
antidepressants, 
antipsychotics or sedative 
or  anxiolytics.

Significantly better 
improvement in 
depression with 
citicoline (p = 0.05).

Lyoo et al., 2003 RCT n = 8 12 weeks 50 mg/ kg/ 
day choline 
bitartrate (n = 4)

Placebo (n = 4) Ongoing treatment with 
lithium, benzodiazepines 
and/ or neuroleptics.

No group 
differences; no 
change in depression 
or mania in either 
group.

Stoll et al., 1996 Case report 
series

n = 6 1 month 780 mg choline 
bitartrate

Pre- treatment 
condition

Ongoing treatment 
with mood stabilizers, 
antidepressants and/ or 
antipsychotics.

Five patients had a 
substantial reduction 
in manic symptoms 
with choline, and 
four patients had 
marked reductions in 
all mood symptoms. 
No p- values 
reported.

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†
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N- acetylcysteine (NAC)

Berk et al., 2008 RCT n = 75 6 months 2 g NAC 
(n = 38)

Placebo (n = 37) Ongoing treatment 
with mood stabilizers, 
antidepressants and/ or 
antipsychotics

Significantly better 
improvement in 
depression with 
NAC (p = 0.002). No 
group differences 
for mania; both 
groups improved 
comparably. No 
group differences 
in time to mood 
episode.

Berk et al., 2011 Open trial n = 156 2 months 2 g NAC Pre- treatment 
condition

Ongoing treatment with 
psychotropics

Significantly better 
improvement in 
depression (p<0.001) 
and mania (p<0.05) 
with NAC.

Beck et al., 2012 RCT 
(continuation 
of Berk. et al., 
2011)

n = 149 6 months 2 g NAC 
(n = 76)

Placebo (n = 73) Ongoing treatment with 
psychotropics

No group differences 
in time to mood 
episode.

EM Power Plus (EMP+)

Kaplan et al., 2000 Case series n = 11 6 months EMP+ (32 
capsules)

Pre- treatment 
condition

Ongoing treatment 
with mood stabilizers, 
antipsychotics and/ or 
antidepressants.

Significant 
improvement 
in depression 
(p<0.01) and mania 
(p<0.01) with EMP+; 
medication use 
reduced by >50% 
(p<0.01).

(continued)
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Popper, 2001 Case series n = 22 Up to 
6– 9 months

EMP+ (32 
capsules)

Pre- treatment 
condition

Ongoing treatment with 
psychotropics or no 
treatment*.

Clinically significant 
improvement in 
45% of patients 
with EMP+; 73% of 
medicated patients 
discontinued 
psychotropics. No p- 
values reported.

Simmons, 2003 Case series n = 19 Up to 
13 months

EMP+ (32 
capsules)

Pre- treatment 
condition

Ongoing treatment with 
psychotropics or no 
treatment*.

Clinically significant 
improvement in 
63% of patients 
with EMP+; 69% of 
medicated patients 
discontinued 
psychotropics. No p- 
values reported.

Abbreviations: DHA = docosahexaenoic acid; EMP+ = EM Power Plus; EPA =  eicosapentanoate acid; Mg = magnesium; NAC = N-acetylcysteine; RCT = randomized controlled trial
† Significant, p≤0.05

* If patients were not already taking psychotropic medications, they were not administered any pharmacological treatment for the study

Study Type Sample size Duration Agent Comparator Co- medications Efficacy results†
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the observation that consumption of fish and seafood (which is considered to be a 
measure of ω- 3 FA intake) was inversely correlated with the prevalence of BD.39 The 
mood- stabilizing effects of ω- 3 FAs is suggested to be related to their incorporation 
into membrane phospholipids, which in turn leads to dampening of signal transduc-
tion pathways, similar to the action of mood stabilizers.40,41

Several studies have assessed the benefits of ω- 3 FA as add- on to conventional 
pharmacotherapy in BD, with conflicting findings. While two placebo- controlled 
RCTs40,41 and an open trial42 found daily intake of ω- 3 FA supplements to be associ-
ated with significant improvements in depression and lower relapse rates in patients 
with BD, several other RCTs reported no benefits either in depression or mania.43- 46 
Meta- analysis of these same studies, however, found a significant positive effect of ω- 
3 FAs on bipolar depression.38,47,48 In interpreting this finding, it should be noted that 
the meta- analyses were not conducted on raw data from included studies, but rather 
the authors calculated effect sizes based only on the published data from those stud-
ies. Also, the data from Frangou et al.,40 in which two doses of eicosapentaenoic acid 
(EPA) were tested, were separated by dose and re- analysed as two separate studies in 
two of the meta- analyses.47,48 Thus, their results should be interpreted with caution. 
Another meta- analysis similarly found ω- 3 FAs effective as augmentation for bipolar 
depression, but this was based on analysis of only one study40 as the other studies 
compiled did not provide raw data for evaluation; methodological quality across the 
studies was also highly variable.38

The conflicting results reported also may be attributed, at least in part, to differences 
in dose range and compositions of ω- 3 FAs used in the studies, eg EPA alone,40,44,45 or 
differing ratios of EPA to docosahexaenoic acid (DHA).41,43 Formulations with higher 
levels of EPA (using a 2:1 or 3:1 ratio of EPA to DHA) have been noted to be more 
effective in unipolar depression.3 However, findings for similar formulations or EPA 
alone in BD have been equivocal, precluding any recommendations on formulation 
or dosage.

ω- 3 FA supplements are consistently reported to be safe and well tolerated, and the 
occurrence of adverse events (eg diarrhoea, fatigue, etc ) is similar to that with pla-
cebo.40,45 An added benefit for their use in BD is the low likelihood of the hypomanic 
or manic switches often noted with antidepressant therapy.

On balance, there appears to be at least preliminary evidence for the benefit of 
ω- 3 FA supplements in bipolar depression, with caveats. Their efficacy in unipolar 
depression and good tolerability encourage more systematic evaluations in BD.

Folate
Folate belongs to a family of water- soluble B vitamins that have vital roles in cellular 
activity, immune and nervous system functioning, and neurochemical mechanisms 
that influence cognitive performance and mood.49 Low plasma, serum or red blood 
cell folate concentrations have been associated with mood disorders such as major 
depression and BD, suggesting that folate supplements may be beneficial in the man-
agement of mood.49 Small systematic reviews have also reported folate to be effective 
as an augmenting agent in unipolar depression.1
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The efficacy of folate as an add- on to pharmacotherapy for BD, however, has not 
been studied extensively, and available data are mixed. An early RCT found no differ-
ences between folic acid or placebo augmentation in improving bipolar depression.50 
However, a more recent RCT found that folic acid add- on resulted in significant 
decreases in manic symptoms.49

These studies did not report any adverse effects associated with folate add- on to 
pharmacotherapy, but as a caution, other literature indicates that high folic acid 
doses are associated with increased depression, sleep difficulties, irritability, hyper-
activity, and malaise.1

In conclusion, the evidence for the benefit of folate in BD remains very preliminary. 
More data is needed for a better evaluation of its potential as a treatment strategy.

Inositol
Inositol is a precursor of the phosphatidyl inositol (PI) cycle second messenger sys-
tem, which is a signal transduction system associated with the activity of various 
neurotransmitter systems.51 An association with BD was suggested by the observa-
tion that cerebrospinal fluid and frontal cortex of BD patients had reduced levels of 
inositol.52

The efficacy of inositol as an add- on treatment for BD has been studied in a few 
RCTs, with conflicting results. While two RCTs found no benefits to inositol sup-
plementation of mood stabilizers for bipolar depression,51,53 the third reported that it 
improved depression in some patients but worsened symptoms in others.54

Reported adverse events with inositol include loose stools or diarrhoea, moder-
ately severe hand tremors, and non- specific headaches;51 as well as increased agita-
tion and suicidal ideation, leading to hospitalization.54

In summary, the generally negative evidence would preclude the use of inositol as 
add- on in the treatment of BD.

Magnesium
Magnesium (Mg) is an essential mineral nutrient with roles in energy metabolism, 
neurotransmitter synthesis and signalling, and nerve conduction, among others.55 
Its deficiency is believed to negatively affect mood in the general population.56 Mg 
modulates the signalling of neurotransmitters and receptors involved in mood dis-
orders by blocking calcium influx and non- competitively antagonizing N- methyl- D- 
aspartate (NMDA) channels, similar to the action of mood stabilizers.55

The only data on the use of Mg in depressive disorders is as add- on in the treat-
ment of mania. One case series reported marked improvement in mania in severe, 
treatment- resistant patients following Mg infusion as add- on to pharmacotherapy;55 
and one small RCT reported that the combination of Mg and verapamil was more 
effective in reducing manic symptoms than verapamil treatment alone.57

Adverse events associated with intravenous Mg infusions include bradycardia and 
sensation of burning in the veins, both of which can be resolved by decreasing Mg 
concentrations.55 High doses of oral Mg can also lead to diarrhoea.55
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Altogether, there is very preliminary but encouraging evidence on the antimanic 
effects of Mg. More research is needed to elucidate its efficacy and safety profile in BD.

Choline
Choline is an essential dietary amino acid involved in structural integrity and sig-
nalling of cell membranes, cholinergic neurotransmission, muscle function, and 
lipid transport from the liver.58 Altered balance of adrenergic and cholinergic neuro-
transmitter systems has been proposed in the aetiology of BD, and changes in meas-
ures of choline metabolism have been reported in BD patients.59

Choline has been evaluated mostly in BD, with little data in unipolar depression. 
Therapeutically, an early case series reported that choline bitartate as adjunct to psy-
chotropics was more effective than placebo in reducing manic symptoms.60 However, 
a small RCT found no difference between choline and placebo as add- on to exist-
ing medications for BD depression or mania.61 More recently, two RCTs examined 
the effect of citicoline— a naturally occurring, over- the- counter nutritional supple-
ment that is metabolized into cytidine and choline— on mood regulation in BD, with 
mixed results.62,63 One study reported that citicoline and placebo as augmentation 
to psychotropics had similar effects on depressive or manic symptoms,62 while the 
other found citicoline add- on superior to placebo in improving bipolar depression.63

Both choline and citicoline appear to be well tolerated. The infrequent adverse 
events include insomnia, fishy breath, and gastrointestinal symptoms.60,63

On balance, there is insufficient evidence for the efficacy of choline and citicoline 
in BD, precluding any recommendations.

N- acetylcysteine
N- acetylcysteine (NAC) derives from the amino acid, cysteine, which is the precur-
sor of the chief brain antioxidant, glutathione.64 Higher oxidative stress, which is 
implicated in the pathophysiology of depression, is linked to impaired glutathione 
metabolism; however, NAC administration increases blood and brain glutathione 
levels.64 NAC is also associated with enhanced neurogenesis, similar to the effects of 
antidepressants and mood stabilizers, as well as modulation of glutamate and dopa-
mine and reversal of mitochondrial dysfunction, which have both been implicated 
in BD.64,65

Very sparse data for NAC in unipolar depression has had mixed results,66 but 
though also preliminary, findings in BD have been more positive. A small mainte-
nance treatment RCT found NAC add- on to pharmacotherapy superior to placebo 
in improving bipolar depression, but not mania, and there were no group differences 
in time to mood episode.67 A subsequent two- phase maintenance RCT by the same 
researchers found adjunctive NAC beneficial for bipolar depression and mania in the 
open- label phase,68 but there was no difference from placebo in time to depressive or 
manic relapse in the double- blind phase.64

NAC was generally been well tolerated in published trials. Animal studies also sug-
gest that NAC add- on may prevent lithium- induced renal dysfunction.65 Common 
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side effects include gastrointestinal symptoms, headache, joint pain, and muscle 
spasms, but the overall frequency of adverse events is similar to that with placebo.66,67

To summarize, there is preliminary evidence of benefit of NAC in bipolar depres-
sion. Its tolerability and potential to mitigate mood- stabilizer side effects encourage 
further exploration of its benefits in BD.

EM Power Plus
EM Power Plus (EMP+) is a proprietary nutritional supplement made up of 36 che-
lated trace vitamins and minerals. It is thought to influence mood through correc-
tion of nutritional deficiencies that may contribute to metabolic dysfunction.69

Data in unipolar depression is lacking, but there is some evidence for the benefit 
for EMP+ in BD, albeit only from case reports. EMP+ augmentation was associated 
with improved bipolar depression and mania, and reduced or discontinued use of 
psychotropic medications, in three case series.69- 71 However, two cases of hypomanic 
switch, and resumption of medications by some patients after post- study symptom 
recurrence, were also reported in one of these case series.71 It is also of note that a 
placebo- controlled RCT of EMP+ was discontinued due to recruitment challenges, 
large expectancy effects and inconclusive results.72

EMP+ showed good tolerability in the published studies. A systematic review also 
found EMP+ more tolerable than psychiatric medications, with no reported toxic-
ity, and mild headache and transient gastrointestional symptoms the most common 
side effects reported.73 However, as noted previously, there is potential risk of manic 
switch in some patients.71

Overall, there is insufficient evidence to recommend the use of EMP+ in BD.

Herbal products
Herbal remedies are non- prescription, natural health products derived from plants 
and plant extracts, such as leaves, flowers, roots, bark, and berries.1 Although herbal 
remedies are frequently used to support general wellness or manage symptoms asso-
ciated with physical or mental stress, published evidence for their efficacy and safety 
in BD is limited.1 Most publications on herbal remedies used in BD relate to St John’s 
Wort and Free and Easy Wanderer Plus, a Chinese herbal formulation. They are dis-
cussed as follows and summarized in Table 29.3.

St John’s Wort
St John’s Wort (SJW) is a flowering plant that has become a popular form of treat-
ment for mood and anxiety disorders within the last decade. While its mechanism 
of action is not fully understood, active ingredients found in SJW— hypericin and 
hyperforin, among others— have been noted as having antidepressant effects and 
actions similar to monoamine oxidase inhibitors (MAOIs) and selective serotonin 
reuptake inhibitors (SSRIs).74

While there is substantial evidence for the efficacy of SJW for unipolar depression 
from RCTs and meta- analyses,3 its benefits in BD have only been evaluated in case 

 

 

 

 



      

Table 29.3 Evidence for herbal remedies for bipolar disorder

Study Type Sample size Duration Agent Comparator Co- medication Efficacy results†

St John’s Wort (SJW)

Moses & Mallinger, 
2000

Case series n = 3 Variable. 2 + 
weeks.

SJW Pre- treatment 
condition

Ongoing treatment with 
mood stabilizers and/ or 
antidepressants.

Improvement in 
depression with SJW, 
bordering on manic 
switch. No p- values 
reported.

Stevinson & Ernst, 
2004

Case series n = 17 Variable SJW Pre- treatment 
condition

Ongoing treatment 
with mood stabilizers, 
antipsychotics and/ or 
sedative/ anxiolytics.

Changes in mood, 
bordering on manic 
switch or psychotic 
induction, with SJW. 
No p- values reported.

Free and Easy Wanderer Plus (FEWP)

Zhang et al., 2007a RCT n = 235 12 weeks CBZ + 36 mg 
FEWP (n = 89)

CBZ (n = 88)
or
Placebo (n = 44)

If needed, 
benzodiazepines.

Significantly greater 
improvement in 
depression with CBZ 
+ FEWP (p = 0.032). 
Both CBZ groups 
improved mania 
comparably, and were 
superior to placebo 
alone (p<0.05).

(continued)



      

Study Type Sample size Duration Agent Comparator Co- medication Efficacy results†

Zhang et al., 2007b RCT Study 1 
(continuation 
of Zhang et al., 
2007a): n = 188
Study 2: n = 149
(UD = 85; 
BD = 62)

Study 1: 26 
weeks
Study 2: 12 
weeks

Study 1: CBZ 
+ 36 mg FEWP 
(n = 89)
Study 2: FEWP 
alone (n = 86)

Study 1: CBZ + 
placebo (n = 88)
Study 2: Placebo 
alone (n = 63)

Both studies: if needed, 
benzodiazepines and/ or 
anticholinergic agents.

Study 1: Significantly 
lower discontinuation 
due to relapse 
with CBZ + FEWP 
(p = 0.009). No 
group differences 
in continued 
improvement.
Study 2: Significantly 
greater improvement 
in unipolar (p = 0.007) 
and bipolar depression 
(p = 0.03) with FEWP 
alone.

Abbreviations: BD = bipolar disorder; CBZ = carbamazepine; FEWP = Free and Easy Wanderer Plus; RCT = randomized controlled trial; SJW = St John’s Wort; UD = unipolar depression
† Significant, p≤0.05

Table 29.3 Continued
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reports. Many of these reports found no evidence of benefit for SJW in BD, and some 
reported manic switches with its use.75,76

There are reported drug interactions with SJW, including with antiretrovirals, 
immunosuppressants, antihistamines, anticoagulants, and antidepressants.77 This 
adds to the caution needed for its use, particularly in older patients, who may be 
more susceptible to mania with SJW use due to age- related decreases in drug metab-
olism or increases in central nervous system (CNS) drug sensitivity.2

In conclusion, there is currently little data to support the use of SJW in BD. 
However, the notable benefits reported with SJW in unipolar depression would 
encourage its further investigation in BD in larger, controlled studies.

Free and Easy Wanderer Plus
Free and Easy Wanderer Plus (FEWP) is a Chinese herbal compound that has been 
most associated in traditional Chinese medicine with the treatment of depres-
sion.78 Though primarily used in China, either on its own or in conjunction with 
conventional antidepressants, FEWP has also been utilized in Europe and North 
America to relieve symptoms like irritability, premenstrual tension, and menopausal 
syndromes.78 Its mechanisms of action may involve the regulation of various neu-
rotransmitters and neuromodulators, including but not limited to, central gamma- 
aminobutyric acid (GABA), monoamine receptors and cytokine activity, similar to 
the action of antidepressants.79 Moreover, animal studies have shown that Chaihu, 
a key ingredient within FEWP, can increase norepinephrine and dopamine levels in 
the brain.80

FEWP has been extensively studied in unipolar depression, though mostly in 
China, where large meta- analyses have reported its efficacy as an augmentation 
agent.78 However, the literature on FEWP for BD is limited. Two large RCTs reported 
that FEWP add- on to carbamezepine resulted in significant improvements in bipolar 
depression81 and lower discontinuation due to relapse than placebo augmentation.82 
Another RCT found FEWP monotherapy superior to placebo in improving both uni-
polar and bipolar depression.82

As an added benefit, FEWP counteracts some of the adverse events associated with 
the mood stabilizer, carbamazepine, improving its tolerability.81 However, FEWP 
does have its own adverse effects, such as constipation, fatigue, dry mouth, tachy-
cardia, insomnia, somnolence, dizziness, and headache,78 though incidence of such 
effects has been reported to be similar or lower than with placebo.81,82

To summarize, FEWP has reasonable data for benefit in BD. However, the evidence 
base consists mostly of studies published in Chinese languages.81 Further studies in 
non- Chinese populations may provide more credible basis for clinical use.

Conclusion
CAM therapies are often seen as more naturalistic interventions compared with con-
ventional pharmacotherapy by many patients with medical and psychiatric illnesses, 
including those with BD. However, the overall body of research on their benefit 
remains relatively limited for BD.
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Among the CAM therapies, sleep deprivation has good evidence for benefit in 
bipolar depression, but has practical limitations for its use. Other interventions that 
have preliminary evidence or potential benefit include exercise, BLT, ω- 3 fatty acids, 
NAC, and FEWP. There are also more novel and experimental therapies, such as dark 
therapy and magnesium, and therapies with currently negative evidence in BD that 
still warrant further exploration due to their proven efficacy in unipolar depression, 
such as SJW.

As with studies investigating CAM therapies in other conditions, those reported 
with bipolar subjects have significant methodological deficits. These include small 
sample sizes, lack of control groups, contradictory and/ or preliminary results, and/ 
or failure to replicate results, highlighting the need for better- quality investigations 
to evaluate both efficacy and safety. Future research on CAM modalities used in BD 
should also attempt to elucidate dosage and treatment duration requirements, as well 
as, in the case of nutraceuticals and herbal remedies, any potential interactions with 
pharmacotherapies used in BD.

Given the sparse data, methodological weaknesses of studies, and limited clinical 
experience with these agents, most CAMs can only be recommended for use in BD after 
standard primary interventions such as antidepressants and mood stabilizers. It is also 
recommended that they always be used under medical supervision and with caution.
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Chapter 30

Novel therapeutic targets 
for bipolar disorder

Ioline D. Henter and Rodrigo Machado- Vieira

Introduction
Currently available therapeutic interventions are insufficient for many patients with 
bipolar disorder (BD), particularly for those suffering from bipolar depression. In 
contrast to the manic phase of the illness where a fairly large variety of effective 
treatments are available— most notably antipsychotic and antiepileptic agents— in 
bipolar depression effective therapeutics are scarce. For instance, a large, 26- week 
study funded by the National Institute of Mental Health (NIMH) found no benefit to 
antidepressant use for patients with BD- I or BD- II depression.1 Furthermore, when 
currently available therapeutics for depression— both for major depressive disorder 
(MDD) and BD— do work, they are associated with a delayed onset of action of sev-
eral weeks; this latency period significantly increases risk of suicide and self- harm 
and is a key public health issue. Because the long- term course of BD is dominated by 
recurrent depressive episodes and lingering depressive symptoms rather than hypo-
manic/ manic episodes, this is especially worrisome.

Surprisingly, to date, no agent has been developed specifically to treat BD. Thus, 
there is an urgent need to evaluate the efficacy and safety of novel therapeutics for 
BD. Indeed, recent clinical evidence suggests that rapid antidepressant effects are 
achievable in humans. This lends an additional urgency to the development of new 
treatments for bipolar depression that target  alternative neurobiological systems, 
particularly for those subgroups of patients who do not respond to any currently 
available pharmacological agents. New therapeutics could significantly lower mor-
bidity and mortality for both MDD and BD and, commensurately, minimize or pre-
vent disruption to personal, family, and occupational life and functioning as well as 
lower risk of suicide.

This chapter reviews some of the striking recent advances in the development of 
novel, rapid- acting medications for bipolar depression in particular, and highlights 
specific new compounds and targets with antidepressant efficacy (see Table 30.1). In 
addition, we present data for some targets drawn largely from MDD studies, but that 
we consider particularly relevant for future drug development in BD. Promising drug 
targets include the glutamatergic system, the cholinergic system, the melatonergic 
system, the glucocorticoid system, the arachidonic acid (AA) cascade, and oxidative 

 

 



      

Table 30.1 Putative drug targets and agents for the treatment of bipolar depression

Drug target Drug/ dose Population Study design Results Presumptive mechanism Side effects

Glutamate release 
and AMPA receptor. 
Non- competitive 
NMDA antagonism

Riluzole 100– 200 
mg/ day

MDD, BD- D OL, DB, PC In OL BD- D and MDD, 
riluzole significantly 
decreased MADRS 
scores. In DB, PC it was 
not superior to placebo

Inhibitor of glutamate 
release, enhancer of 
AMPA trafficking and 
expression of glutamate 
reuptake transporters

Fatigue, decreased 
salivation, reduced sleep, 
nausea, weight loss, and 
blurred vision

NMDA antagonist Ketamine 0.5 mg/ 
kg/ day

MDD, BD- D OL, DB, PC Highly effective in 
the first three days 
vs placebo in single- 
infusion and repeated 
studies

NMDA antagonism, 
AMPA throughput NMDA, 
increase in mTOR and 
BDNF pathway activity 
with neuroplasticity/ 
synaptogenesis

Usually mild and transient. 
Most common are 
transient perceptual 
disturbances, dissociation, 
dizziness, nausea, and 
mild increases in blood 
pressure and heart rate. 
Long- term may induce 
tachyphylaxis?

Low- affinity, 
non- competitive 
NMDA antagonist 
(use-dependent)

Memantine 10– 20 
mg/ day

MDD, BD- D OL, DB, PC Improvement in 
cognition and mood 
symptoms as add- on 
at four weeks (but not 
eight weeks)

Use- dependent NMDA 
antagonist, increase BDNF

Mild CNS and 
gastrointestinal side 
effects

Cholinergic (and 
NMDA?)

Scopolamine 
hydrobromide 
infusion 2– 3– 4.0 
μg/ kg

MDD, BD- D DB, PC Significant reductions 
in MADRS scores 
comparing endpoint 
with baseline; no manic 
switches

Antimuscarinic Dry mouth, blurred vision, 
lightheadedness, dizziness, 
and hypotension; cognitive 
dysfunction?, euphoria 
similar to placebo

Cholinergic Biperiden 12 mg/ 
day

MDD, BD- D OL Significant reductions in 
HAM- D scores

Antimuscarinic Similar to scopolamine

(continued)



      

Drug target Drug/ dose Population Study design Results Presumptive mechanism Side effects

Melatonin and 
Serotonergic 
(5- HT2C)

Agomelatine 25 
mg/ day

MDD, BD- D OL, DB, PC Meta- analysis involving 
20 trials and 7,460 
subjects found that 
agomelatine was 
superior to placebo

Agonist of melatonin MT1 
and MT2 receptors and 5- 
HT2C antagonist

Dizziness, changes in 
liver function tests, and 
abdominal pain in more 
than 1%. No sexual 
dysfunction

Glucocorticoid 
synthesis 
(anti- glucocorticoid)

Metyrapone 
2,000– 4,000 mg/ 
day

MDD, BD- D OL, DB, PC Superior to placebo as 
add- on

Inhibitor of GC synthesis Not specified

Glucocorticoid 
synthesis 
(anti- glucocorticoid)

Ketoconazole 
400– 800 mg/ day

MDD, BD- D OL No significant 
improvement, lack of 
controlled studies in 
BD- D

Inhibitor of GC synthesis Nausea and constipation

GR antagonist Mifepristone 600– 
1,200 mg

MDD, BD- D OL, DB, PC Statistically significant 
improvement in MADRS 
and cognition

GR II antagonist No dropouts due to side 
effects and no manic 
switches

Arachidonic acid 
metabolism

Celecoxib 400 mg/ 
day

MDD, BD- D DB, PC, add- on Celecoxib was more 
effective than placebo 
(only short- term)

COX- 2 inhibitor Well tolerated, dropped 
out because of rash

Oxidative stress and 
bioenergetics

Creatine 3- 5 g/ day MDD, BD- D OL Significant improvement 
in depressive symptoms 
for MDD patients. Both 
BD- D patients developed 
hypomania/ mania

Brain energy homeostasis Mild adverse 
events: nausea and 
constipation. Risk of 
hypomania/ mania

Oxidative stress and 
bioenergetics

N- acetyl cisteine 
(NAC) 1– 3 g/ day

MDD, BD- D OL, DB, PC Significant improvement, 
long delay to respond

Increase antioxidant 
glutathione levels

Very few: diarrhoea, 
abdominal pain, and 
headache

Abbreviations: AMPA—α-amino-3-hydroxyl-5-methyl-4-isoxazoleproprionic acid; BD- D— bipolar disorder, depressive episode; BDNF— brain- derived neurotrophic factor; COX— 
cyclooxygenase; DB— double blind; GC— glucocorticoid; GR— glucocorticoid receptor; HAM- D— Hamilton Depression Rating Scale; MADRS— Montgomery- Åsberg depression rating 
scale; MDD— major depressive disorder; NMDA— N- methyl- D- aspartate; OL— open label; PC— placebo- controlled

Table 30.1 Continued
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stress and bioenergetics. An exhaustive review of both the clinical and preclinical 
evidence for these promising agents is beyond the scope of this chapter. Thus, we 
present clinical evidence wherever possible.

The glutamatergic system
Glutamate is the most abundant excitatory neurotransmitter in the mammalian 
brain, and approximately one- third of neurons in the central nervous system (CNS) 
use glutamate. In combination with other excitatory neurotransmitters, glutamate 
plays a key role in neuroplasticity, learning, and memory.2 Furthermore, altered glu-
tamatergic regulation is directly involved in the altered neuroplasticity and cellular 
resilience observed in BD. Glutamate receptor subtypes include the ionotropic and 
metabotropic glutamate receptors (mGluRs); both types of receptors have a wide 
range of effects, enzymes, downstream targets, and proposed biological models. This 
complexity is a key reason why some glutamatergic modulators treat mood disor-
ders so effectively (eg, lamotrigine, ketamine) while others appear not to work (eg, 
memantine).

Ionotropic receptors
Three classes of ionotropic glutamate receptors have been identified based on 
their affinity for exogenous ligands:  N- methyl- D- aspartate (NMDA), α- amino- 3- 
hydroxyl- 5- methyl- 4- isoxazoleproprionic acid (AMPA), and kainate (KA). NMDA 
receptors have the highest affinity for glutamate.

NMDA
Preclinical evidence strongly suggests that the glutamatergic system in general— and 
NMDA receptors in particular— is involved in the pathophysiology of mood disor-
ders and the mechanism of action of antidepressants.3 Specifically, most of the evi-
dence pertaining to the pathophysiology of mood disorders supports the presence of 
increased glutamate levels and activity in the brain and periphery. Some research-
ers have hypothesized that NMDA could even represent a convergent mechanistic 
target for the antidepressant action of conventional antidepressants and mood sta-
bilizers as well as novel experimental therapeutics, precisely because chronic treat-
ment with various classes of antidepressant agents affects NMDA receptor function 
(predominantly via antagonism).3 Chronic and acute conventional antidepressants 
have also widely been reported to directly target NMDA receptors and dampen the 
presynaptic glutamate release induced by acute stress or under physiological circum-
stances. In addition, NMDA receptor antagonists have broadly been found to induce 
antidepressant- like effects in several animal models. Relatedly, enhanced glutamate 
levels and fewer hippocampal NMDA receptors were observed in post- mortem stud-
ies of individuals with mood disorders.2

AMPA
AMPA receptors play a key role in learning and memory and mediate the fast com-
ponent of excitatory neurotransmission. Positive modulators of AMPA receptors, 
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also known as AMPAkines, are allosteric effectors of the receptors. They have been 
extensively studied in recent years due to their potential use as a treatment for vari-
ous diseases. AMPAkines are involved in activity- dependent regulation of synaptic 
strength and behavioural plasticity, and have been found to decrease receptor desen-
sitization and/ or deactivation rates. In preclinical studies, the rapid antidepressant 
effects of ketamine appeared to involve AMPA receptor activation. Increased glu-
tamatergic activity seems key to this effect, given that AMPA receptor antagonists 
blocked ketamine’s antidepressant effects in preclinical studies.4 Thus, ketamine 
appears to exert its rapid antidepressant- like effects by enhancing AMPA relative to 
NMDA throughput in critical neuronal circuits and molecular pathways and targets.

Preclinical studies found that these agents exhibit antidepressant- like efficacy,5 
and several AMPA antagonists are being developed to treat MDD. These include 
the AMPA agonist farampator (CX- 691/ ORG 2448); ORG- 26576, an AMPA recep-
tor positive allosteric modulator; older AMPAkines such as levetiracetam; and more 
potent compounds such as coluracetam (BCI- 540). While some of these agents dem-
onstrated preliminary antidepressant efficacy in preclinical studies, they did not 
show promising results in initial clinical studies and thus have not been subsequently 
explored in the treatment of BD. As a result, they will not be discussed further in this 
chapter.

Metabotropic glutamate receptors (mGluRs)
mGluRs are G protein- coupled receptors that modulate glutamate levels. They are 
located presynaptically at glutamatergic synapses and their activation decreases neu-
rotransmitter release, thereby limiting excitotoxic damage. Eight different classes of 
mGluRs have been identified and subcategorized into three subtypes based on their 
amino acid homology, binding properties, and activation/ inhibition of second mes-
senger/ signal transduction cascades. The Group 1 metabotropic receptors— mGluR1 
and mGluR5— are generally stimulatory. The Group  2 metabotropic receptors— 
mGluR2 and mGluR3— as well as the Group 3 metabotropic receptors— mGluR4- 
8— share major sequence homology (~70%) and generally inhibit glutamatergic 
neurotransmission. These receptors are located presynaptically at glutamatergic 
synapses and their activation lowers glutamate release and excitotoxic damage.

A number of mGluR2/ 3 antagonists and negative allosteric modulators have dem-
onstrated antidepressant- like efficacy in preclinical models of depression (reviewed 
by Chaki and colleagues6), associated with enhanced presynaptic glutamate release. 
The mGluR5s are also physically and physiologically interconnected with AMPA 
and NMDA receptors and regulate synaptic plasticity.

Non- selective/ non- competitive NMDA receptor 
antagonists

Ketamine
Ketamine is a non- competitive NMDA receptor antagonist that binds within the ion 
channel and blocks the influx of diverse ions only when the channel is open after 
activation.
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Single- dose ketamine studies
Initial studies in this area were conducted in individuals with MDD. The first pilot 
study showed improvement in individuals with MDD or bipolar depression 72 hours 
after ketamine infusion.7 A subsequent double- blind, placebo- controlled, crossover 
study found that a single ketamine infusion (0.5 mg/ kg for 40 minutes) had rapid 
(two hours) antidepressant effects in subjects with treatment- resistant MDD.8 In that 
study, more than 70% of patients responded to ketamine at 24 hours post- infusion, 
and 35% had a relative sustained response one week post- infusion. These rapid and 
robust antidepressant effects were replicated in another single- blind, non- counter- 
balanced design study of 10 patients with treatment- resistant depression.9 One of the 
major potential limitations of these three studies, however, was the possible inad-
equacy of an inert (saline) placebo. To address this, another study used the short- 
acting benzodiazepine midazolam as a psychoactive placebo to mimic ketamine’s 
sedative and anxiolytic effects.10 Consistent with other clinical trials in MDD, the 
study found that subanaesthetic- dose ketamine infusion (0.5mg/ kg x 40 minutes) 
was more effective than placebo 24 hours post- infusion (response rates were 64% and 
28%, respectively, in subjects randomized to ketamine and midazolam).

Building on this work, other placebo- controlled studies found that ketamine, used 
adjunctively with lithium or valproate monotherapy, also has rapid antidepressant 
efficacy in patients with treatment- resistant bipolar depression. In the first study, 18 
treatment- resistant subjects with bipolar depression maintained on therapeutic lev-
els of mood stabilizers received a single subanaesthetic dose of ketamine; the patients 
experienced a rapid (within 40 minutes) and relatively sustained (up to three days) 
antidepressant response. Maximal antidepressant response was observed two days 
after infusion.11 A confirmatory study using an identical design (n = 15) in bipolar 
depression showed similar results.12 A  recent, larger, single open- label study (n = 
42) of ketamine as adjunctive therapy to mood stabilizers in patients with bipolar 
depression confirmed these previous results.13 It should also be noted that ketamine 
seems safe for use in individuals with bipolar depression and has very low risk (simi-
lar to placebo) of inducing hypo/ mania.14

Repeated- dose ketamine studies
Although the rapid antidepressant effect size of ketamine is large in patients with 
mood disorders, these antidepressant effects are also transient in most patients. 
Thus, repeated dosing strategies may offer more sustained antidepressant benefits. 
One preliminary study explored the safety, tolerability, and efficacy of repeated- dose 
ketamine in treatment- resistant depression.15 Over a 12- day period, 10 unmedicated 
patients with treatment- resistant depression were given six open- label subanaes-
thetic dose (0.5 mg/ kg x 40 minutes) ketamine infusions, resulting in antidepressant 
efficacy and a mild, transient side effect profile. Another study of 24 medication- free 
patients with treatment- resistant depression (including the initial 10 in the sample 
from aan het Rot and colleagues)15 again administered six infusions over a 12- day 
period and found an antidepressant response rate of 70.8%.16 These patients were 
then followed naturalistically (which allowed for traditional antidepressant treat-
ment) over the next 83 days. The mean time to relapse was 18 days, but in about 30% 
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of responders, antidepressant response was maintained until the end of the natural-
istic observation.

Another repeated subanaesthetic- dose (0.3 mg/ kg over 100 minutes) ketamine 
study examined the effects of an open- label infusion in 10 patients with treatment- 
resistant depression. Patients received infusions twice weekly for two weeks until the 
subject had either received four total infusions or their symptoms remitted;17 at the 
end of the study, six subjects had received the maximum number of doses (four), and 
three and five patients were responders and remitters, respectively; there were two 
non- responders. The patients were then monitored for four weeks after the test phase; 
50% of the responders achieved remission while another two patients retained their 
initial symptom remission.

The only study to look at this issue in patients with bipolar depression adminis-
tered repeated doses of ketamine to 28 medicated treatment- resistant patients with 
either MDD or bipolar depression. Patients received a standard dose (0.5 mg/ kg × 40 
minutes) of ketamine weekly or bi- weekly over three weeks for a total of three or six 
infusions, respectively.18 Response was observed in 29% of all patients (n = 8), and no 
cognitive impairment was noted over time.

Finally, one case report described a 44- year- old patient with treatment- resistant 
MDD who received more than 40 ketamine infusions over several months. This 
patient showed initial improvement of depressive symptoms and no cognitive defi-
cits; however, lack of improvement was observed over time, suggesting the presence 
of tachyphylaxis (Blier et al. 2012).19

Antisuicidal effects
Studies have also found that, in addition to its antidepressant and anxiolytic effects, 
ketamine has rapid- onset antisuicidal properties in depressed patients. In one study, 
33 patients with treatment- resistant depression received a single open- label infusion 
of ketamine (0.5mg/ kg); measures of suicidal ideation decreased within 40 minutes 
of infusion, an effect that was maintained for up to four hours post- infusion.20 Other 
studies of patients with treatment- resistant depression found that ketamine infusion 
reduced both explicit suicidal ideation and implicit suicidal thinking.21 Another study 
evaluated 14 acutely suicidal patients in a psychiatric emergency room and found that 
open- label, intravenous ketamine (0.2  mg/ kg intravenous ketamine, administered 
over one to two minutes) had rapid antisuicidal and antidepressant efficacy.22

As regards bipolar depression in particular, a recent study evaluated improvement 
of suicidality in 108 patients with treatment- resistant MDD or bipolar depression 
who received a single, standard- dose infusion of ketamine and found rapid improve-
ments in suicidal ideation compared with placebo.23

Other non- selective/ non- competitive NMDA receptor 
antagonists

Memantine
Memantine is a low- trapping, non- competitive NMDA antagonist that was found 
to have antidepressant- like effects in preclinical models.24 In clinical studies, an 
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eight- week, randomized, placebo- controlled investigation of subjects with bipolar 
depression who had previously not responded to lamotrigine found that escalating- 
dose memantine had superior antidepressant improvement compared with placebo 
at four weeks; however, efficacy was not maintained at endpoint (eight weeks).25 
Interestingly, memantine monotherapy (20– 50 mg/ day) also had antimanic effects 
in a three- week, open- label trial of 33 subjects with acute mania.26

Dextromethorphan
The cough suppressant dextromethorphan, a derivate of morphine with sedative and 
dissociative properties, is a non- selective, non- competitive NMDA receptor antag-
onist. Other molecular mechanisms are also present in its mechanism of action, 
including serotonin transporters, calcium channels, sigma receptors, and muscarinic 
sites. In animal models, dextromethorphan exerted antidepressant- like effects simi-
lar to those observed with both conventional (eg, imipramine) and rapid- acting 
antidepressants (eg, ketamine).27 Dextromethorphan was studied in a randomized, 
placebo- controlled trial as add- on therapy to valproic acid in BD; no significant 
group differences were seen between groups as assessed by mean Young Mania 
Rating Scale (YMRS) scores and Hamilton Rating Scale for Depression (HAM- D) 
scores.28 Another retrospective chart review of 22 patients with either BD- II or BD 
not otherwise specified (BD- NOS) found that adding 20 mg dextromethorphan and 
10 mg quinidine (a cytochrome 2D6 inhibitor) once or twice daily to the current 
medication regimen significantly improved Clinical Global Impression (CGI) scale 
scores.29 This dextromethorphan– quinidine combination— Nuedexta— is approved 
for the treatment of pseudobulbar affect, and is now being studied for treatment- 
resistant depression (NCT01882829). One case report found that Nuedexta had anti-
depressant effects in a single depressed patient with emotional lability.30

mGluR antagonists
To achieve efficacy, presynaptic mGluR2 agonists seem to reduce excessive glutamate 
release, while mGluR2/ 3 antagonists seem to enhance synaptic glutamate levels, 
commensurately boosting AMPA receptor transmission and firing rates and extra-
cellular monoamine levels. Several mGluR2/ 3 antagonists, as well as the negative 
allosteric modulator RO4995819, were found to have antidepressant- like efficacy in 
rodent models of depression (reviewed by Chaki and colleagues6). The safety and 
tolerability of mGluR2/ 3 modulators have also been studied in healthy volunteers 
(NCT01547703 and NCT01546051). Though animal studies suggest that this class 
of glutamate modulators might display clinical utility for treating both depressive 
and manic episodes, mGluR2/ 3 modulators have not yet shown convincing results in 
clinical trials for mood disorders. Specifically, RG1578 (an mGluR2 negative allos-
teric modulator) was tested clinically; despite positive preliminary findings, final 
results were disappointing.31

The mGluR5s are expressed pre-  and post- synaptically and are involved in AMPA 
receptor internalization, a key mechanism for modulating synaptic plasticity. 
mGluR5s are also physically and physiologically interconnected with NMDA recep-
tors. In diverse behavioural models, several mGluR5 antagonists were found to have 
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antidepressant- like effects.6 Among the mGluR5 antagonists recently tested in clini-
cal trials for treatment- resistant MDD are AZD2066 and the mGluR5 negative allos-
teric modulator basimglurant (RO4917523).32 Basimglurant, in particular, has shown 
promising results in two clinical trials (NCT00809562, NCT01437657). In a nine- 
week, double- blind, placebo- controlled study of 333 individuals with treatment- 
resistant MDD, basimglurant (0.5 mg or 1.5/ day adjunctive to ongoing treatment 
with selective serotonin reuptake inhibitors (SSRIs) or serotonin- noradrenaline 
reuptake inhibitors (SNRIs)) had significant antidepressant effects;32 further studies 
are underway. In contrast, AZD2066 (12– 18 mg/ day for six weeks as monotherapy) 
was no more effective in patients with MDD than placebo and the SNRI duloxetine 
(NCT01145755). Studies evaluating the potent and selective mGluR5 antagonist 
fenobam were discontinued because of psychostimulant effects.33

Glutamatergic modulators that act indirectly to alter 
glutamate release

Riluzole
Riluzole, which is Food and Drug Administration (FDA)- approved for the treatment 
of amyotrophic lateral sclerosis, increases glutamate reuptake and neurotrophic fac-
tor synthesis. In initial open- label clinical trials, riluzole induced antidepressant 
effects and was well tolerated in patients with either treatment- resistant MDD or 
bipolar depression.34,35 In the bipolar depression trial, riluzole (100– 200 mg/ day for 
six weeks) was evaluated in 14 subjects as add- on therapy to lithium.35 There was a 
significant treatment effect, and no switch into hypo/ mania was observed.

In patients with MDD, one study found that riluzole (50 mg/ twice daily) led to 
a 36% decrease in HAM- D scores after one week of treatment.36 However, another 
four- week, placebo- controlled, double- blind study of 42 patients with treatment- 
resistant MDD who had initially received a single ketamine infusion found that rilu-
zole (100– 200 mg/ day) had no antidepressant effects.37 Another study found a similar 
lack of efficacy when riluzole was used as an augmentation strategy,38 suggesting that 
additional controlled trials are needed to clarify its potential efficacy.

The cholinergic system
The adrenergic– cholinergic balance hypothesis of BD was first proposed more 
than 40 years ago; depression was postulated to be associated with high choliner-
gic compared with adrenergic activity, while mania was proposed to be associated 
with hypocholinergia and increased adrenergic signalling. Interestingly, muscarinic 
agonists have demonstrated robust antimanic effects consistent enough to induce 
depressive switch.39 Elevated muscarinic sensitivity has also been associated with 
depressive- like behaviours reversed by antimuscarinic agents.40

Evidence supports cholinergic system dysregulation in BD and, indeed, one study 
linked 19 cholinergic genes and BD.41 In addition, a post- mortem study described 
lower M2 and M3 receptor binding in the frontal cortex of subjects with BD,42 and a 
positron emission tomography (PET) imaging study observed reduced M2 receptor 
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binding in the anterior cingulate cortex of subjects with BD.43 Cholinergic hyperactiv-
ity was also found to worsen depressive symptoms in subjects with MDD. Increased 
sensitivity to cholinergic activity based on neuroendocrine and pupillary responses 
was described in individuals with depression,44 which was found to be blunted dur-
ing manic episodes.45 Interestingly, lithium and valproate normalized pupillary 
responses associated with their antimanic efficacy.45 Finally, a single- photon emis-
sion computed tomography (SPECT) study found a decrease in β2 nicotinic receptor 
availability in individuals with bipolar depression compared to both euthymic and 
control subjects.46

Controlled pilot studies with the acetylcholinesterase inhibitor physostigmine 
found that single or multiple intravenous injections of this agent rapidly but tran-
siently decreased manic symptoms.47 Similar investigations with the cholinesterase 
inhibitor donepezil in manic episodes obtained mixed results.48 Another early study 
also found that the anticholinergic agent biperiden had antidepressant effects in 10 
severely depressed inpatients.49

In this context, several randomized, double- blind, placebo- controlled studies 
have been conducted with intravenous doses of the anticholinergic agent scopola-
mine as add- on or monotherapy in subjects with bipolar depression or MDD.50,51,52 
Scopolamine is a muscarinic receptor antagonist that acts at all muscarinic receptor 
subtypes (M1– M5) with comparatively equivalent potency. In a placebo- controlled, 
double- blind, crossover, pilot study of patients with MDD (n = 9) and bipolar depres-
sion (n = 9), a rapid and robust antidepressant and anxiolytic response to scopola-
mine was observed, especially with a dose of 4  ug/ Kg (compared with 2 or 3 ug/ 
Kg).53 Interestingly, scopolamine’s antidepressant effects persisted for two weeks, 
and repeated dosing provided additional benefit and extended response. Limitations 
to the use of this agent include anticholinergic side effects and the risk of psychosis at 
higher doses, both of which may limit its broad clinical use.

The melatonergic system
Melatonin is a pineal gland neurohormone that regulates circadian- related and sleep- 
related responses. The key target for melatonin is the suprachiasmatic nucleus (SCN), 
which is implicated in diverse biological functions such as circadian rhythms, mood, 
behaviour, sleep regulation, and adipokine levels. It also has immunomodulatory, 
antioxidant, neuroprotective, and additional chronobiological effects.54

The two melatonin receptors (MT1 and MT2) are high affinity Gi/ G0 protein- 
coupled receptors with elevated expression in the brain. Individuals with BD were 
found to display circadian rhythm abnormalities and changes in sleep patterns dur-
ing depressive and manic episodes. These abnormalities include circadian prefer-
ence for evening,55 sleep– wake irregularities, and abnormal actimetric parameters.56 
Furthermore, supersensitivity to melatonin suppression by light has been observed 
in subjects with BD, monozygotic twins discordant for BD, and the non- affected off-
spring of BD probands, though the findings were not confirmed in a similar study 
evaluating euthymic BD subjects.57 In addition, variations in the melatonin biosyn-
thesis pathway have been shown in BD. For instance, subjects with BD display altered 
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melatonin suppression in response to light, suggesting a genetic trait marker in BD.57 
A  polymorphism in GPR50 (H9, melatonin- related receptor) was also associated 
with increased risk of BD, but this finding was not subsequently replicated.58,59

While no controlled studies of exogenous melatonin have been published in BD, 
lithium and valproate were found to lower melatonin light sensitivity in healthy vol-
unteers,60,61 with mixed results in subjects with BD.62,63 In addition, adjunctive use of 
melatonin agonists to treat sleep disorders in patients with BD was found to improve 
their metabolic profile.64

With regard to specific therapeutics, adjunctive use of ramelteon— a selective 
MT1 and MT2 receptor agonist— was effective in maintaining mood stabilization  
(8 mg/ day, 23 weeks double- blind, n = 83) in BD patients in euthymia who were also 
experiencing sleep disturbances.65

Agomelatine is a melatonin MT1 and MT2 receptor agonist and a 5- HT(2C) receptor 
antagonist.66 In three controlled, large, multicentre clinical trials in MDD, agomela-
tine was more effective than placebo and well tolerated.67,68,69 In bipolar depression, a 
recent six- week trial with agomelatine (25 mg/ day, n = 21) found that 81% of patients 
had substantial antidepressant response at study endpoint, and 47% showed response 
during the first week of treatment.70 There were no dropouts secondary to adverse 
events. In a 24- week, placebo- controlled, double- blind, randomized trial in MDD, 
agomelatine was more effective than placebo, and a significantly lower relapse rate 
was observed with agomelatine (n = 133) than placebo (n = 174) during a six- month 
extension phase.71 Finally, a recent meta- analysis of 20 trials involving 7,460 subjects 
found that agomelatine improved depressive symptoms significantly more than pla-
cebo and was as effective as other antidepressants.72 Further studies are required to 
confirm these promising preliminary findings.

The glucocorticoid system
Dysfunction of the hypothalamic- pituitary adrenal (HPA) axis has been associated 
with BD. For instance, hypercortisolemia may be central to the etiopathogenesis of 
both depressive symptoms and the neurocognitive deficits observed in BD. Thus, 
attempts to normalize the effects of cortisol, which may potentially restore HPA 
axis integrity, have been the focus of recent research. Interestingly, glucocorticoids 
acutely increase glutamate release in the prefrontal cortex and amygdala. The anti-
glucocorticoid agents studied in the treatment of mood disorders include cortisol 
synthesis inhibitors (aminoglutethimide, ketoconazole, and metyrapone) and cor-
ticosteroid receptor antagonists (mifepristone), as well as dehydroepiandrosterone 
(DHEA) (reviewed in Quiroz et  al.73). Only a few of these compounds have been 
tested in bipolar depression.

The non- selective, synthetic, glucocorticoid receptor antagonist mifepristone 
(RU- 486) was found to have antidepressant and antipsychotic effects in individuals 
with psychotic depression.74 Specifically, inpatients with psychotic depression and 
HAM- D21 scores of 18 or greater who received 600 or 1,200 mg/ day RU- 486 showed 
significant decreases in their Brief Psychiatric Rating Scale (BPRS) and HAM- D21 
scores.74 In drug- free subjects with psychotic depression, a seven- day treatment with 
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mifepristone followed by treatment as usual was both efficacious and well tolerated.75 
In a six- week, pilot study of individuals with treatment- resistant bipolar depression, 
mifepristone (600 mg/ day) improved depressive symptoms and cognition over pla-
cebo.76 Interestingly, cognitive improvement was inversely associated with basal cor-
tisol levels, supporting the presence of an anti- glucocorticoid effect. However, at least 
one letter to the editor found that RU- 486 had no antidepressant efficacy in psychotic 
depression.77 Taken together, the evidence suggests that RU- 486 has predominantly 
short- term benefits during acute depressive episodes; nevertheless, long- term treat-
ment could be associated with significant side effects that have yet to be properly 
assessed.

Inhibitors of glucocorticoid synthesis— a class that includes ketoconazole and 
metyrapone— are expected to potentiate the efficacy of antidepressants and, indeed, 
these agents had antidepressant effects in clinical and preclinical studies.73 In a dou-
ble- blind, randomized, controlled trial in MDD, metyrapone was superior to pla-
cebo as add- on therapy and accelerated the onset of antidepressant action.78 A recent 
large, placebo- controlled, randomized, multicentre study from the United Kingdom 
evaluating metyrapone augmentation in treatment- resistant depression was com-
pleted, but results are not yet available (NCT01375920).

Similarly, add- on treatment with ketoconazole (up to 800 mg/ day) was investi-
gated in six patients with treatment- resistant BD.79 A  significant improvement in 
depressive symptoms was observed in three patients who received at least 400 mg/ 
day, with no induction of manic symptoms; ketoconazole also decreased cortisol 
levels. One study that evaluated the five trials conducted with ketoconazole in non- 
psychotic depression (either MDD or BD) found a significant difference in favour of 
treatment (summarized by Gallagher and colleagues80). However, the relative risk for 
drug interactions of this agent may limit its chronic use in mood disorders.

In the search for effective novel antidepressants, trials have also examined corti-
cotropin releasing factor (CRF); glucocorticoid receptor antagonists; neuropeptides 
such as neurokinin 1 (NK1); vasopressin; orexin antagonists; and DHEA. This work 
has been conducted almost exclusively in MDD patients. Despite promising preclini-
cal evidence, clinical results have been mixed and largely disappointing31 and will 
not be discussed further in this chapter.

The arachidonic acid (AA) signalling cascade
The AA signalling pathway has been implicated in the pathophysiology and thera-
peutics of mood disorders. Strong evidence links the pathophysiology of depression 
with cytokine dysregulation,81 and the AA pathway is a key modulator of several 
brain second messenger pathways associated with, among other effects, the release of 
AA and cyclooxygenase (COX)- mediated generation of eicosanoid metabolites such 
as thromboxanes and prostaglandins.

In a six- week study of individuals with MDD, the COX- 2 inhibitor celecoxib 
(400 mg/ day adjunctive to reboxetine) was more effective than placebo.82 Another 
placebo- controlled study of 37 subjects with MDD examined celecoxib (400 mg/ day 
as add- on therapy to fluoxetine) and found that it significantly decreased depression 

 

 



THE TREATMENT OF BIPOLAR DISORDER478

      

scores compared to placebo.83 An eight- week study of 30 first- episode women with 
MDD similarly found that celecoxib (200 mg/ day as add- on therapy to sertraline) 
elicited a greater antidepressant response than placebo.84 In bipolar depression spe-
cifically, a six- week, double- blind, placebo- controlled study of celecoxib in bipolar 
depression (400 mg/ day adjunctive to mood stabilizers) found that celecoxib dem-
onstrated superior antidepressant effects only during the first week of treatment.85 
It should be noted, however, that the ability of celecoxib to enter the blood– brain 
barrier remains uncertain. In addition, higher risk of adverse cardiovascular adverse 
effects may limit the long- term use of selective COX- 2 inhibitors.

Interestingly, a recent 12- week, randomized, placebo- controlled study (n  =  60) 
evaluated the tumour necrosis factor antagonist infliximab (5  mg/ kg infusion) at 
baseline, two weeks, and four weeks in patients with MDD; no efficacy compared to 
placebo was observed.86

Oxidative stress and bioenergetics

Creatine
Creatine is a non- essential dietary element and precursor of phosphocreatine (PCr); 
it plays a key role in brain energy homeostasis. When energy is required, PCr is con-
verted to creatine, which increases intracellular concentrations of adenosine triphos-
phate (ATP). Hippocampal changes in brain creatine kinase, which phosphorylates 
creatine, have been observed in post- mortem BD studies.87,88 Lower hippocampal 
and prefrontal cortex creatine kinase mRNA expression have also been described in 
post- mortem BD.89 Interestingly, creatine supplementation alters brain high- energy 
phosphate metabolism and may be a novel approach for treating BD. One open- label 
study evaluating 3– 5 mg/ day of creatine monohydrate as adjunctive treatment in 
patients with either MDD or bipolar depression found that this agent significantly 
improved depressive symptoms.90 Nevertheless, two patients with bipolar depression 
had a transient switch to hypo/ mania. Creatine also improved depressive symptoms 
in co- morbid depression and fibromyalgia.91

N- acetyl cysteine (NAC)
Levels of glutathione— which is the most abundant antioxidant protein in the 
brain— are known to be altered in individuals with BD.92 N- acetylcysteine (NAC) is 
a precursor of glutathione and increases its levels. NAC is thought to enhance glial 
cystine uptake and increase glial cystine levels via a cystine- glutamate antiporter 
that induces glutamate release into the extracellular space.

A number of controlled and uncontrolled studies have investigated NAC for 
the treatment of both acute episodes and maintenance in BD. The first placebo- 
controlled, randomized, double- blind investigation in BD evaluating NAC (n = 75; 
1 g/ twice daily added on to treatment) found that NAC displayed superior antide-
pressant efficacy compared with placebo, showing moderate to high effect sizes on 
measures of depression, quality of life, and functionality scores.93 The authors sug-
gested that NAC’s efficacy might be due to its ability to decrease oxidative stress dur-
ing mood episodes. In another analysis of 14 subjects with BD- II, improvement of 
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depressive and manic symptoms was more consistent in those receiving NAC than 
in the placebo group.94 Similarly, a large, eight- week, open- label trial of 149 patients 
with bipolar depression showed that adjunctive use of NAC significantly improved 
depression rating scale scores, overall functioning, and quality of life.95 Thus, NAC 
appears to improve symptoms during mood episodes; however, this agent does not 
appear to alter the frequency of cycling or mood stability. In addition, in a large, 12- 
week, randomized, controlled, add- on trial (n = 252) of patients with MDD, those 
receiving NAC showed antidepressant improvement compared with the placebo 
group.96

Cytidine
Cytidine is a pyrimidine component of RNA that regulates dysfunctional neuronal- 
glial glutamate cycling and affects mitochondrial function, cerebral phospholipid 
metabolism, and catecholamine synthesis. In bipolar depression, the therapeutic role 
of cytidine was evaluated in a 12- week, placebo- controlled investigation of 35 sub-
jects with bipolar depression who received cytidine as add- on therapy to valproate; 
depressive symptoms for those receiving cytidine remitted more rapidly— within 
the first week. This effect was mediated by a decrease in cerebral glutamate and/ 
or glutamine levels assessed via proton magnetic resonance spectroscopy (MRS) at 
baseline and two, four, and 12 weeks after oral cytidine administration.97 The authors 
speculated that cytidine supplementation may be effective in bipolar depression by 
directly modulating brain glutamate/ glutamine levels.

Translating novel targets into new, improved,  
rapid- acting antidepressants
As previously discussed, promising systems for the development of new, improved 
therapeutics for BD— and bipolar depression in particular— include (1)  the gluta-
matergic system, (2) the cholinergic system, (3) the melatonergic system, (4) the glu-
cocorticoid system, (5)  the AA cascade, and (6) oxidative stress and bioenergetics 
(see Figure 30.1). None of these new pharmacological approaches are FDA- approved 
for BD. Though a good number of placebo- controlled studies have been carried out— 
particularly with regard to glutamatergic agents— most of the studies to date com-
prise case reports, case series, or early proof- of- concept studies, most with relatively 
small samples. Nevertheless, because these findings mostly originate from proof- of- 
concept studies, they are likely to be relevant to future directions in drug develop-
ment for BD.

As the previously discussed review has underscored, to date the most promising 
novel targets for achieving rapid antidepressant effects are the ionotropic glutamate 
receptors. Moving forward towards the goal of personalized medicine will require 
health professionals to identify potential responders a priori. Towards this end, the 
search for the unique biosignatures of rapid- acting antidepressants— those whose 
validity have been tested in larger samples— will require the clear evaluation of drug 
kinetics, ability to pass through the blood– brain barrier, and information regarding 
brain distribution. In the future, it is possible that trials using enriched samples may 
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be more efficient, given that participants would more likely receive the potentially 
most effective agent available based on their biomarker signatures. As we define our 
next steps in psychiatric research, it will be critical to fully understand the true clini-
cal utility of this novel treatment approach and the key aspects of this concept for 
public health. Questions crucial to future investigations include:  (1)  Should treat-
ments be of long or short duration? (2) Should an agent be used adjunctively or as 
monotherapy? (3) What is the best route of administration? (4) Should an agent be 
tested in treatment- resistant cases only? And (5) Should particular diagnostic sub-
types be emphasized in research? Relatedly, the novel hypothesis that some receptor- 
specific antagonists could be effective in very specific, well- defined subpopulations 
based on their biological profile and clinical dimensions is an important paradigm 
shift in the field of psychiatric research. Specifically, the recent shift toward RDoC 
symptom clusters may emphasize the potential validity of such studies and ulti-
mately allow us to identify subgroups of patients with glutamate dysfunction- based 
depressive episodes, and to treat them more efficiently and effectively.

Continued exploration of new, rapid- acting antidepressant agents holds con-
siderable promise for developing novel and urgently- needed treatments for bipo-
lar depression. Currently available antidepressants take weeks to achieve their full 
effects, which leaves patients particularly vulnerable to devastating symptoms and 
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Figure 30.1 Putative therapeutic targets for mood disorders. The glutamatergic 
system (AMPA receptors, NMDA receptors, and mGluRs), the cholinergic system, the 
melatonergic system, the glucocorticoid system, the arachidonic acid (AA) cascade, 
and oxidative stress and bioenergetics are all promising targets for the development 
of novel therapeutics for the treatment of bipolar depression. Other targets in mood 
disorders include mitochondrial activity, the opioid system, the purinergic system, and 
the tachykinin neuropeptide system.
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elevated risk of self- harm. Thus, novel therapeutics that could exert rapid and sus-
tained antidepressant effects within hours or even days could have a substantial ben-
eficial impact on patients’ quality of life as well as public health. In the same vein, 
novel therapeutics could benefit the large proportion of patients who do not respond 
to currently available therapies. As this chapter has underscored, the novel avenues 
for research and new agents discussed are revolutionizing the field of psychiatric 
research, challenging old paradigms and current limitations, and bringing hope to 
those who must live with these devastating disorders.
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Chapter 31

The treatment of bipolar disorder 
in the era of personalized 
medicine: myth or promise?

Chiara Fabbri and Alessandro Serretti

Introduction
Bipolar disorder (BD) is a chronic disease characterized by the alternation of peri-
ods of (hypo)mania and depression, resulting in high personal and socio- economic 
burden in terms of poor quality of life, increased rates of suicide, direct and indirect 
costs.1 The rate of suicide (0.4%) among patients with bipolar disorder is more than 
20 times greater than in the general population.2 Importantly, an adequate treat-
ment may allow for long- term remission and good functioning in the majority of 
patients, but the lack of reliable and reproducible markers for guiding drug choice 
makes often difficult the identification of the most effective treatment(s). Limited 
treatment efficacy and side effects often due to polypharmacy contribute to treat-
ment non- adherence. Indeed, it has been reported that more than 75% of patients 
take their medication less than 75% of the time.2 Thus, the development of tailored 
BD treatments that can be applied in clinical settings is a priority in order to improve 
the prognosis of the disease.

BD shows one of highest genetic predisposition among psychiatric disorders and 
the heritability index is estimated to be 0.85.3 Genetics accounts for 20– 95% of vari-
ability in CNS drug disposition and pharmacodynamics,4 supporting the hypothesis 
that treatment efficacy in BD may be significantly affected by genetic variants. Thus, 
candidate gene studies before and most recently genome- wide association studies 
(GWAS) have been performed to identify the polymorphisms involved in the modu-
lation of both response and medication side effects. Candidate gene studies are based 
on the investigation of a limited number of polymorphisms in a limited number of 
genes that are considered to be possibly involved in the modulation of the phenotype 
of interest (given the results of molecular, cellular, and animal studies). The investi-
gated genes are those involved in drug mechanisms of action (pharmacodynamics) 
or drug metabolism (pharmacokinetics). Candidate gene association studies were 
the first to be performed since the success they were able to achieve in the discovery 
of genes involved in Mendelian (ie monogenic) diseases. On the other hand, they are 
not as much as decisive for complex traits, ie when a high number of polymorphisms 
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with small effect size affect the phenotype, as in the case of interest. For complex 
phenotypes indeed, only few variants were demonstrated to have a medium– large 
effect size (for example, the HLA- B*1502 allele for carbamazepine- induced Stevens– 
Johnson syndrome, see ‘Other mood stabilizers’). GWAS are able to provide hun-
dreds of thousands of single nucleotide polymorphisms (SNPs) throughout the 
whole genome and the most recent platforms provide more than 900K SNPs. The 
number of available SNPs can be further increased thanks to imputation (a process 
that is based on the deduction of non- available genotypes on the basis of the regional 
linkage disequilibrium (LD) among SNPs). GWAS overcame the need of any a priori 
selection of SNPs and opened the way to multimarker analyses, such as pathway 
analysis (ie the comparison of significance in polymorphisms within a molecular 
pathway to the null hypothesis or to a random pathway) and polygenic risk models. 
Anyway, available results mainly pertain to individual polymorphisms association 
analysis, which are hypothesized to entail poor replication of findings due to issues 
of sample heterogeneity.5 Particularly, ancestry stratification and different genotyp-
ing rates are supposed to contribute to the poor replication of results across different 
GWAS, as well as to the non- exciting results of each of the published GWAS. The 
discovery potential of GWAS could be completely exploited after the overcoming of 
their current methodological limitations, including the implementation of adequate 
methods for multiple testing correction (the high number of markers tested but their 
incomplete independence due to LD are often overlooked), the recruitment of sam-
ples with adequate size, and the adequate covering of genetic variation.

The present chapter aims to provide a critical overview of the pharmacogenetic 
findings that have or may have clinical applications for the treatment of BD in the 
next future. A summary of the main GWAS findings is also provided since the rel-
evance of this kind of study for the advancement of research in the field. An overview 
of the recommended or most promising genetic tests for BD treatments is provided 
in Table 31.1.

Mood stabilizers

Lithium
Lithium is a commonly prescribed mood stabilizer for the treatment of BD, greatly 
decreasing suicide risk and BD symptoms during acute mania, depression, and main-
tenance. However, it is not effective in 30– 50% of patients with classic mania and 
60– 70% of patients with mixed mania.6 On the other hand, optimal lithium response 
(total prevention of recurrences) is observed in about one- third of BD patients.7 
Specific clinical features are associated with excellent lithium response (BD type 
I without mood- incongruent delusions and without co- morbidity, non- rapid cycling 
course, and bipolar family history), suggesting that this group of patients may rep-
resent a specific endophenotype of the disease (ie with particular genetic character-
istics). Only the genetics of lithium efficacy is discussed in the present chapter given 
the absence/ paucity of pharmacogenetics studies investigating lithium- induced side 
effects.

 

 

 



      

Table 31.1 Recommended or promising genotyping test for clinical application in BD treatment in the near future. For references refer to the 
main text. ADRs = adverse drug reactions

Gene Polymorphism(s) Drug/ drug class Phenotype Level of evidence

HLA- B HLA- B*1502 Carbamazepine Stevens– Johnson syndrome Recommended in Asian ancestry

POLG A467T, W748S Valproate Liver toxicity Recommended in children/ 
adolescents

CPS1 rs1047891 Valproate Hyperammonaemia Recommended in case of 
suspected urea cycle disorder

CYP2D6 Partially or totally inactive 
alleles (poor metabolizers)

Polypharmacy or 
treatment with some 
antipsychotics or 
antidepressants

Overall risk of ADRs High evidence, already included 
in several drug labelling

BDNF, SLC6A4, DRD1, 
GSK3B

rs6265, 5- HTTLPR,— 48 A/ 
G,— 50T/ C,— 1727A/ T

Lithium Response Promising, but consistent 
replication needed

HLA- DQB1 6672G>C Clozapine Agranulocytosis Probably will be recommended 
in the near future

HTR2C - 759C/ T Antipsychotics Metabolic ADRs Promising

MC4R rs489693 Antipsychotics Metabolic ADRs Promising

Leptin - 2548A/ G Antipsychotics Metabolic ADRs Promising

CNR1 rs806378, rs1049353 Antipsychotics Metabolic ADRs Promising

DRD2 rs1800497 Antipsychotics Tardive dyskinesia Promising

HTR2A 102CC,— 1438GG Antipsychotics Tardive dyskinesia Promising

CYP2D6 Partially or totally  
inactive alleles

Antipsychotics Tardive dyskinesia Promising

HSPG2 rs2445142 Antipsychotics Tardive dyskinesia Promising

ZFPM2 rs12678719 Antipsychotics Parkinsonism Promising
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Candidate gene association studies
The genes most consistently associated with lithium response are involved in synap-
tic plasticity (BDNF and NTRK2), serotonergic (SLC6A4) and dopaminergic (DRD1) 
neurotransmission, and second messenger cascades (GSK3B).

Brain- derived neurotrophic factor (BDNF) is involved in neuronal proliferation and 
synaptic plasticity and neurotrophic tyrosine kinase receptor type 2 (NTRK2) codes 
for one of the BDNF receptors. The rs6265 (196G/ A or Val66Met) SNP within the 
BDNF gene is of particular interest since its functional effect. Indeed, the Met allele 
has been reported to affect intracellular trafficking and reduce the secretion of the 
protein. In mice, the Met/ Met genotype shows impaired survival of newly born cells 
in the dentate gyrus and the Met allele was associated with poorer episodic memory, 
abnormal hippocampal activation, and metabolism in humans.8 Pharmacogenetic 
studies of lithium response have suggested that the Met allele or the heterozygote gen-
otype may have better response compared to the Val/ Val homozygote, despite with no 
complete agreement.9 This finding can be interpreted in line with the effect observed 
by pharmacogenetic studies of antidepressant response and the biological explanation 
is suggested by animal studies showing that too high BDNF levels may have a detri-
mental effect on mood.8 The association of NTRK2 SNPs with lithium efficacy was 
less investigated than BDNF and independent replication is needed, but an associa-
tion was found particularly in patients with euphoric mania and higher suicidality.7

The functional promoter insertion/ deletion polymorphism (5- HTTLPR) of the 
serotonin transporter gene (SLC6A4) gene has been particularly investigated by 
pharmacogenetic studies since the 16- repeat long (L) allele is associated with a twice 
basal SERT expression compared to the 14- repeat short (S) allele.8 The S allele has 
been associated with a predisposition to affective disorders, both bipolar and unipo-
lar, and with prophylactic lithium non- response, despite not all studies confirming 
this result.7 Interestingly, an interaction of 5- HTTLPR with BDNF rs6265 was found; 
indeed, in subjects carrying the S allele and the Val/ Val genotype a 70% probability 
of lithium non- response was reported.7

Glycogen synthase kinase 3 beta (GSK3B) gene codes for a serine- threonine kinase 
regulating signalling cascades involved in neuronal development and survival, circa-
dian cycle regulation, and it is inhibited by lithium. Two SNPs in the promoter of the 
gene (50T/ C and 1727A/ T) were associated with lithium response by two independ-
ent studies.9 Further, the GSK3B gene was demonstrated to interact with the NR1D1 
gene, coding for a transcription factor involved in the regulation of the circadian 
cycle and associated with prophylactic lithium response by two studies.7

The dopamine receptor D1 (DRD1) is the most abundant dopamine receptor in the 
central nervous system (CNS) and basically the bipolar ‘dysregulation’ concept pos-
tulates dopaminergic hyperactivity in mania and hypoactivity in depression. Two 
previous pharmacogenetic studies reported that the promoter— 48 A/ G SNP within 
this gene may be a modulator of lithium prophylactic efficacy.7

GWAS
A previous suggestive (non- genome- wide significant) association between the pre-
vention of recurrence during lithium treatment and a region spanning the GRIA2 
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(glutamate receptor, ionotropic AMPA 2) and ACCN5 (acid sensing (proton gated) 
ion channel family member 5) genes was reported.10 GRIA2 was found to be down-
regulated by chronic lithium treatment in a human neuronal cell line. Further, hip-
pocampal glutamate concentrations were demonstrated to be increased in euthymic 
chronically lithium- treated patients relative to healthy comparison subjects by a 
magnetic resonance spectroscopy study.10 The possible association between ACCN5 
and lithium efficacy was not replicated by other studies, but a gene of the same fam-
ily (ACCN1) was the top finding of another GWAS investigating long- term lithium 
response.11 ACCN1 is mainly permeable to Na+ and to a lesser extent to Li+ and K+ 
and it is largely expressed in neurons. Cation channels belonging to this family were 
shown to affect hippocampal- dependent long- term potentiation and spatial memory, 
as well as psychiatric diseases.11

The GWAS studies cited above were performed on subjects of Caucasian ancestry, 
while another one was carried out on Han Chinese descent patients. Highly genome- 
wide significant findings were reported by this study within the GADL1 gene, which 
product has still unknown physiological function.12 Given the high significance of 
the findings reported by this GWAS, several others tried to replicate the results in 
independent samples by using several methodologies, but all of them failed to dem-
onstrate any significant signal within the gene.13

Finally, previously published GWAS data were re- analysed through a pathway- 
analysis approach comparing clock genes with random control genes. Circadian 
rhythm abnormalities are, indeed, central features of BD and the study demon-
strated enrichment of clock genes in association with lithium response, involving 
particularly the CRY1, NR1D1, GLUL, HIST1H1C, and EMP2 genes.14

Peripheral biomarkers
Several plasma or serum biomarkers were investigated as predictors of lithium effi-
cacy, in both terms of gene expression and protein levels. The most promising bio-
markers are molecules belonging to the group of pro- inflammatory cytokines and 
the insulin- growth factor 1 (IGF- 1).

IGF- 1 is a member of a family of hormones involved in growth and development 
and it may affect brain function by either local tissue expression or by peripheral cir-
culating peptides crossing the blood– brain barrier. Peripheral IGF- 1 mediates neu-
rotrophic and antidepressant effects, whereas this effect is inhibited by anti- IGF- 1 
antiserum in a mice neurodegeneration model.15 Genome- wide mRNA expression 
profiles of lymphoblastoid cell lines (LCLs) from BD patients showed that IGF- 1 was 
over- expressed (fold difference = 2.2) in lithium responder patients compared with 
non- responder patients. In vitro evidence confirmed the putative role of IGF- 1 on 
lithium mechanisms of action; indeed, IGF- 1 increased lithium sensitivity selectively 
in LCLs from non- responder BD patients. In addition, serum IGF- 1 levels are ele-
vated in BD patients.15 Changes in the expression of related genes were demonstrated 
to occur as an effect of lithium exposure (insulin- like growth factor 1 receptor alpha 
subunit (IGF- 1- R alpha), insulin promoter factor 1 (IPF1), and insulin- like growth 
factor binding protein 5 precursor (IGF- binding protein 5 or IGFBP5)16).
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The available evidence suggests that lithium restores the pro- inflammation status 
involved in BD pathogenesis modulating interleukin- signalling pathways. A grow-
ing number of studies demonstrated that inflammatory cytokines are closely asso-
ciated with BD, especially during the acute phases of the disease. Plasma levels of 
several cytokines (TNF- α, TGF- β1, IL- 23, and IL- 17) were demonstrated to decrease 
after lithium treatment among BD patients who achieved response during a manic 
phase or euthymia.17,18 However, confirmation of these findings is needed due to the 
paucity of available studies.

Other mood stabilizers
There is a paucity of pharmacogenetic studies investigating response to mood stabi-
lizers other than lithium. Preliminary evidence of a possible effect of the functional— 
116C/ G polymorphism in the XBP1 gene on valproate prophylactic efficacy was 
reported in Korean BD patients. The X- box binding protein 1 (XBP1) is an important 
molecule in the endoplasmic reticulum (ER)- stress response and it has been identi-
fied as a genetic risk factor for BD.19

Clinically relevant findings were instead reported for side effects that can be 
induced by some mood stabilizers. The most interesting pharmacogenetic findings 
regard valproate- induced hyperammonaemia, hepatic dysfunction, and immune- 
mediated cutaneous hypersensitivity reactions. The latter adverse drug reactions 
(ADRs) can be induced by carbamazepine and lamotrigine and they include a risk 
of potentially life- threatening Stevens– Johnson syndrome (SJS), toxic epidermal 
necrolysis (TEN), and drug- related rash with eosinophilia and systemic symptoms 
(DRESS).

Regarding valproate- induced hyperammonaemia, a missense polymorphism in 
the carbamoyl phosphate synthase 1 (CPS1) gene (4217C>A or rs1047891) was sug-
gested to increase the risk and severity of hyperammonaemia in Caucasians, even if 
drug- plasmatic levels are within the therapeutic range.20 The genotyping of this CPS1 
SNP may be indicated in patients with suspected urea cycle disorder.

Valproate- induced liver impairment was related to mitochondrial DNA depletion 
and mutations in the POLG gene that codes for the mitochondrial DNA polymer-
ase gamma in paediatric patients. Thus, POLG gene testing has been recommended 
in children/ adolescents since they are particularly at risk of developing valproate- 
induced liver toxicity.21

Severe hypersensitivity reactions (cutaneous or systemic) to carbamazepine and 
lamotrigine have a frequency with a range of 1– 10 per 10,000 new users. A 100% 
prevalence of carbamazepine- induced SJS was reported among Han Chinese carri-
ers of the human leukocyte antigen HLA- B*1502 allele, compared with a frequency 
of this allele of only 3% among carbamazapine- tolerant patients.22 Further case– 
control studies in Hong Kong Chinese and Thai populations confirmed the strong 
association of HLA- B*1502 with carbamazepine- induced SJS or TEN, but not with 
carbamazepine- induced maculopapular rash or DRESS. Ethnicity appears to play an 
important role in the association, since studies in Caucasians and in Japanese failed 
to identify any relationship between HLA- B*1502 status and SJS or TEN.23 On the 
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basis of these data, the US Food and Drug Administration (FDA) recommended that 
patients with ancestry from areas in which HLA- B*1502 is present (China, Thailand, 
Malaysia, Indonesia, the Philippines, Taiwan, and Vietnam) should be screened for 
this allele before starting treatment with carbamazepine. Given that more than 90% 
of drug- induced SJS/ TEN occur within two months of starting treatment, patients 
who have been taking carbamazepine for at least a few months without developing 
severe cutaneous reactions are at low risk of developing SJS or TEN during continu-
ation of treatment, even if they carry the HLA- B*1502 allele.24

Antipsychotics
Relatively recent studies demonstrated the efficacy of several second- generation 
antipsychotics (SGAs), both as monotherapy and in combination with mood stabi-
lizers, in the treatment of acute phases of BD as well as for prophylaxis.2 While first- 
generation antipsychotics (FGAs) are effective for the treatment of manic phases, 
they entail a relevant risk of extrapyramidal side effects and switch to a depressive 
phase, thus SGAs, are usually preferred. On the other hand, SGAs are not without 
side- effect risk, since they can cause significant weight gain, metabolic dysregulation 
(dyslipidemia, hyperglycaemia, and diabetes), sedation/ somnolence and akathisia 
among those observed most frequently. As it was underlined in the Introduction of 
this chapter, side effects are one of the main factors responsible for poor treatment 
adherence, but metabolic side effects can also contribute to the development of severe 
medical conditions and increased mortality for cardiovascular diseases.25 Further, 
clozapine is sometimes prescribed to treatment- resistant BD patients and agranu-
locytosis induced by this drug is a rare but life- threatening side effect. Thus, the 
identification of biomarkers of antipsychotic side effects is a milestone for providing 
tailored treatments able to improve BD prognosis. Despite the greatest part of studies 
were performed on samples with a diagnosis of schizophrenia, the biological mecha-
nisms underlying side effects are supposed to overlap across different disorders. On 
the other hand, the same cannot be stated for treatment efficacy and very few phar-
macogenetic data are available regarding antipsychotic response in BD. Thus, only 
the pharmacogenetics of antipsychotic side effects is discussed in the present chapter.

Metabolic side effects
Genetic factors play an important role in controlling weight gain that has been esti-
mated to be around 60– 80% through twin and family studies.26 Given that cardio-
vascular disease is the primary cause of excess of mortality among severe psychiatric 
diseases,25 the identification of genetic predictors of antipsychotic- induced metabolic 
side effects could be a turning point in the treatment of BD.

Several pharmacogenetic studies have investigated the genes that could influence 
antipsychotic- induced weight gain (AIWG), with focus mainly on homeostatic reg-
ulators expressed in hypothalamic areas that belong to the complex network that 
regulates appetite and satiety.

The most replicated pharmacogenetic association is with the serotonergic 
receptor 5- HTC2 (HTR2C) gene. The 5- HTC2 receptor is responsible for the 
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serotonin- mediated anorexigenic action on the hypothalamic nuclei. Consistently, 
antagonists of 5- HTC2 receptors, such as clozapine and olanzapine, promote appe-
tite increase. Carriers of the recessive T allele of the promoter polymorphism— 759C/ 
T— were demonstrated to be protected from substantial weight gain.27

Leptin and melanocortin receptor 4 (MC4R) are other essential components 
of one of the most important hypothalamic satiety signals. Leptin is mainly syn-
thesized in the adipocytes of white adipose tissue and activates leptin receptors 
in the arcuate nucleus of the hypothalamus, resulting in a feeling of satiety. The 
leptin- 2548A/ G polymorphism may interact with the HTR2C– 759C/ T variant in 
affecting AIWG.28 Neurons of the arcuate nucleus also express MC4R, activation 
of which decreases food intake while elevating energy utilization. This gene has 
been consistently associated with AIWG by four independent studies.27

The cannabinoid receptor 1 (CNR1) gene and the fatty acid amide hydrolase 
(FAAH gene) have been suggested as promising genetic factors involved in AIWG,27 
consistently with the observation that they play an important role in the mediation 
of leptin anorexigenic action.

A GWAS was aimed to identify genetic risk factors for metabolic side effects in 
patients treated with psychopharmacological medications.29 The SNP rs7838490 
(8q21.3 region) was associated with body mass index (BMI) alterations, while the 
rs11615724 (12q21) was associated with the effect of medications on decreasing HDL- 
C levels. Both markers are in intergenic regions. rs7838490 is located upstream of 
the gene matrix metalloproteinase 16 (MMP16), and it may regulate the expres-
sion of MMP16 and affect tumour necrosis factor receptor superfamily, member 1A 
(sTNFRSF1A), which may be involved in lipid regulation.

Extrapyramidal side effects
Pharmacogenetic data are mainly focused on antipsychotic- induced tardive dyski-
nesia that is the most severe among extrapyramidal side effects (EPS) due to its ten-
dency to persist over time, its treatment- resistance, and its high frequency (around 
20% of patients after prolonged treatment, but BD patients are more vulnerable to 
this EPS30).

Genes are hypothesized to play a relevant role in the risk of tardive dyskinesia, as 
suggested by increased risk of tardive dyskinesia in affected families.31 In particular, 
the gene coding for the dopamine receptor 2 (DRD2), one of main target of antip-
sychotics (especially for those drugs with a higher risk of inducing this EPS), was 
suggested to be involved by a number of independent studies (especially the Taq1A 
polymorphism or rs1800497). The minor (T) Taq1A allele has been associated with a 
40% reduction in striatal D2 receptor density (according to in vitro assays and in vivo 
imaging studies). This allele appears to be protective against tardive dyskinesia.32 
A functional missense mutation in the dopamine 3 receptor (DRD3, another target 
of antipsychotics) gene (ser9gly or rs6280) has been suggested to modulate the risk 
of tardive dyskinesia, but meta- analytic results did not support this hypothesis.33 
The 5- HT2A receptor (HTR2A gene) is a target of SGAs and it has been implicated 
in their reduced extrapyramidal side- effect profile. The HTR2A gene has also been 
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associated with tardive dyskinesia susceptibility by several candidate gene studies 
in different ethnic groups.34 Another relevant gene for the risk of tardive dyskine-
sia is CYP2D6 (member of the cytochrome P450 enzyme family) that is involved in 
the hepatic metabolism of several antipsychotics. CYP2D6 poor metabolizer status 
(homozygosity for null alleles) or intermediate metabolizer status (null allele het-
erozygosity) were associated with 1.64 and 1.43- fold greater odds of developing tar-
dive dyskinesia.35

GWAS suggested the potential contribution of other genes to tardive dyskinesia. 
In particular, the gamma- aminobutyric acid (GABA) receptor signalling pathway 
(especially SLC6A11, GABRB2, and GABRG3 genes) may be involved in genetic sus-
ceptibility to treatment- resistant tardive dyskinesia in Asian populations.36 A more 
interesting finding was the HSPG2 gene (coding for the heparan sulfate proteoglycan 
2) since its replication by two independent GWAS on both Asian37 and Caucasian38 
populations. This pharmacogenomic finding was supported by an increase in HSPG2 
expression in subjects with lower risk of developing tardive dyskinesia, which may 
exert a protective effect via a cholinergic or basic fibroblast growth factor (FGF2) 
mediated neuroprotective mechanism.

Some data are available also for other types of EPS. A  GWAS investigating 
antipsychotic- induced parkinsonism39 has been replicated38 supporting a role of the 
rs12678719 SNP in the zinc finger protein multitype 2 (ZFPM2) gene, especially in 
patients of African ancestry. The risk allele G was associated with a higher degree 
of nigrostriatal terminal degeneration in Parkinson disease.38 Interestingly, another 
gene coding for a zinc finger protein (ZNF202) was associated with the development 
of abnormal movements during antipsychotic treatment. The association may be 
explained by the regulatory effect of ZNF202 on the expression of PLP1 (proteolipid 
protein 1) which mutations can determine the development of parkinsonism.40

Clozapine- induced agranulocytosis (CIA)
CIA is a rare (incidence 0.8%) but potentially fatal side effect of clozapine. Several 
pharmacogenetic case– control studies focused on CIA have produced inconsistent 
findings, mainly regarding the major histocompatibility complex (MHC) region 
(including human leukocyte antigen (HLA) class I, II, and III loci and some non- 
HLA genes), as well as a few non- MHC genes. HLA- DQB1 polymorphisms have been 
the ones most consistently associated with CIA.41,42 Among them, an SNP (6672G>C) 
was found to confer a 16.9 times increased risk of CIA. A commercial test using this 
variant was marketed in 2007 but its clinical application is limited by its low sensitiv-
ity and low predictive validity.41

Antidepressants
The majority of patients with BD spend much more time in depressive episodes, 
including subsyndromal depressive symptoms, and bipolar depression accounts 
for the largest part of the morbidity and mortality of the illness. The pharmaco-
logical treatment of bipolar depression mostly consists of combinations of at least 
two drugs, and antidepressants are the most commonly prescribed drugs despite 
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recommendations from evidence- based guidelines do not overtly support their use. 
Among antidepressants, best evidence exists for fluoxetine, but in combination with 
olanzapine. Although some guidelines recommend the use of selective serotonin 
reuptake inhibitors (SSRIs) or bupropion in combination with antimanic agents as 
first- choice treatment, others do not, based on the available evidence.43 The current 
evidence mainly suggests that antidepressants may be effective in the brief- term 
treatment of bipolar depression but with the possibility of a mood switch towards 
(hypo)mania. The risk of mood switch should be taken into account particularly 
when prescribing tricyclic antidepressants (TCAs) or venlafaxine.43 Few data exist 
in regard to the pharmacogenetics of antidepressant response in BD since studies 
were mainly focused on major depressive disorder or mixed samples including both 
unipolar and bipolar depression, resulting in non- specific information. On the other 
hand, the specific clinical issue of antidepressant- induced mania was investigated 
under the genetic perspective, thus it is discussed in the present chapter.

Antidepressant- induced mania (AIM)
Polymorphisms in the serotonin transporter (SLC6A4) were the mostly investigated 
variants in regard to AIM. Three previous meta- analyses were performed to clarify 
the role of the SLC6A4 5- HTTLPR polymorphism in AIM. The cumulative evidence 
suggests that S allele carriers may have an increased risk of AIM but probably with a 
small effect size while carriers of the L- A- 10 haplotype (5- HTTLPR, rs25531, and the 
second intron variable number of tandem repeats (VNTR)) show a reduced risk.44 
The rs25531 and VNTR polymorphisms have functional effect as well as 5- HTTLPR. 
Particularly, the rs25531 affects the expression of the SLC6A4 gene in combination 
with 5- HTTLPR; indeed, the combination of the 5- HTTLPR L allele with the rs25531 
A allele results in higher levels of expression, whereas the 5- HTTLPR L allele com-
bined with the rs25531 G allele results in expression levels similar to those of the 5- 
HTTLPR S allele.44 Thus, carriers of the 5- HTTLPR S allele and 5- HTTLPR- rs25531 
LG haplotype may show higher synaptic serotonin levels after the administration of 
an antidepressant blocking the serotonin transporter, since their lower expression 
levels of the protein, and this mechanism may be involved in the induction of AIM.

Polypharmacy
As stated in the Introduction, polypharmacy is a very common issue in the treat-
ment of BD, since an average of 3.31±1.46 psychotropic medications and 5.94±3.78 
total medications was reported in BD patients.45 The most useful genetic polymor-
phisms to predict treatment outcomes in this context are those in cytochrome (CYP) 
P450 genes. The CYP P450 superfamily is a class of enzymes with a major role in the 
oxidation and reduction of both endogenous and xenobiotic substances. CYP P450 
enzymes are highly involved in the metabolism of antipsychotics, antidepressants, 
benzodiazepines, and some mood stabilizers (eg carbamazepine). Anyway, they 
represent only a minor route in valproate metabolism (approximately 10%) involv-
ing CYP2C9 and CYP2A6,46 while lamotrigine is metabolized through the UDP 
glucuronosyltransferase enzyme and lithium elimination route is urinary without 
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any metabolism. Given that CYP P450 enzymes are involved in the metabolism of a 
number of non- psychotropic drugs, it is expected that the information provided by 
their genotyping could be used to predict the risk and efficacy profiles of different 
drug combinations in each individual.

The isoforms mainly involved in psychotropic drug metabolism are CYP2D6, 
CYP2C19, CYP2C9, CYP1A2, and CYP3A4. Each of these genes is highly polymor-
phic, alleles are classified according to their activity in wild type (normal activity), 
reduced, or null activity and they define some metabolic groups. Accordingly, the 
wild type genotype is defined as extensive metabolizer (EM), which is character-
ized by the presence of two active alleles, while intermediate metabolizers (IMs) are 
characterized by the presence of one wild type allele plus a partially or totally defec-
tive allele and they are expected to be between EM and the poor metabolizer (PM) 
groups. PM shows a combination of two partially or totally defective alleles. Finally, 
the ultrarapid metabolizer (UM) category exists only for CYP2D6 and it is usually 
linked to multiple copies of the *1 or *2A allele.47 Of note, the distribution of metabo-
lizer groups varies substantially among ethnic groups. For example, the prevalence 
of PMs is estimated to be 5– 10% in Caucasian populations and only 1– 2% in Asian 
populations, whereas UMs constitute only 1– 2% in Caucasian populations, but up 
to 30– 40% in some Northern African populations. In addition, CYP enzymes can 
be inhibited or induced by drugs and diet. For example, paroxetine acts as a potent 
CYP2D6 inhibitor, thus it can convert an EM into a PM.48

The CYP2D6 gene is the most investigated one and it plays a role in the metabo-
lism of at least 30 psychotropic medications, among them several antidepressants 
and antipsychotics (haloperidol, thioridazine, perphenazine, chlorpromazine, risp-
eridone, aripiprazole, and iloperidone).48

The cumulative evidence from literature supports the involvement of CYP2D6 
metabolizing status or CYP2D6 genotype in psychotropic drug- induced side- effect 
risk, including tardive dyskinesia, extrapyramidal symptoms, weight gain, sexual 
dysfunction, and cardiovascular and gastrointestinal side effects. Several antipsy-
chotic (aripiprazole, risperidone, clozapine) and antidepressant (eg citalopram, 
fluoxetine, fluvoxamine, paroxetine, amitriptyline, clomipramine, desipramine, 
nortriptyline, imipramine) drugs already included CYP2D6 pharmacogenetic indi-
cations in their labelling (in the precautions, dosage and administration, warnings, 
clinical pharmacology, or drug interaction sections, for detailed information see49). 
Poorer evidence indicates that CYP2D6 is involved in the modulation of response to 
antipsychotic and antidepressant drugs.50

CYP2C19 mainly affects the metabolism of antidepressant drugs, but it shows 
minor influences on some antipsychotic medications. Particularly, it was demon-
strated that clozapine concentration may be affected by CYP2C19 genotype resulting 
in a higher clozapine concentration in PMs compared with EMs.48 The metabolism 
of quetiapine is also probably affected by polymorphisms in this gene, since it may 
influence prolactin levels during the administration of this drug.51 Similarly, the 
CYP2C9 gene was mainly studied in regard to antidepressant pharmacokinetics and 
pharmacodynamics, but it was shown to potentially affect some of the olanzapine- 
induced side effects.52
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CYP3A4 is the most abundant CYP3A enzyme in the human small intestine and 
liver, it metabolizes more than half of all human medications and an even higher 
percentage of psychotropic drugs than CYP2D6 but fewer studies are available. The 
*1G allele was associated with risperidone response,50 but further studies are needed.

CYP1A2 is considered a low- affinity, high- capacity enzyme, and a significant 
metabolic clearance pathway for chlorpromazine, clozapine, olanzapine, and several 
antidepressants. The CYP1A2 UM genotype was associated with the greatest cir-
culating clozapine to N- desmethylclozapine ratio and circulating olanzapine levels 
were associated with the CYP1A2 *1F/ *1F genotype.50

Further research effort is needed to clarify the role of CYP genes other than 
CYP2D6 in affecting psychotropic efficacy and tolerability profiles, but the available 
data support the relevance of these genes.

Conclusion
Some genetic markers of treatment efficacy and side effects in BD are promising, 
but none is currently recommended for use in the clinical practice, some exceptions 
apart (see section on ‘Other mood stabilizers’). The clinical applicability of person-
alized medicine based on pharmacogenetics has been demonstrated in other field 
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Figure 31.1 Number of drugs including a pharmacogenetic indication in their labelling 
according to the Food and Drug Administration (FDA) split by therapeutic area (updated 
to 20 May 2015). The ‘Other’ category includes: Analgesic and Anaesthesiology (n = 2), 
Dental (n = 1), Inborn Errors of Metabolism (n = 2), Pulmonary (n = 4), Toxicology (n = 1), 
and Transplantation (n = 1).

 



THE TREATMENT OF BIPOLAR DISORDER500

      

of medicine, such as for warfarin dosing, thiopurine myelosuppression in leukae-
mia, and abacavir hypersensitivity in HIV. However, these fields are experiencing 
similar inertia, even in cases where the supporting evidence is strong9 and psychia-
try is actually the second field of medicine after oncology in terms of number of 
drugs with a pharmacogenetic indication in their labelling according to the FDA 
(Figure 31.1).

A promise for better elucidating the genetics of lithium response has been created 
by the formation of the Consortium on Lithium Genetics (ConLiGen) to establish 
the largest sample, to date, for the GWAS of lithium response in BD. The sample 
currently comprises more than 1,200 patients, characterized by their response to 
lithium. Preliminary results from this international study suggest a possible involve-
ment of the sodium bicarbonate transporter (SLC4A10) gene in lithium response.7

A barrier to the implementation of pharmacogenetics in clinical practice is the 
need for adequate educational training for clinicians. A  recent study performed 
at the Duke University reported discouraging data about clinicians’ knowledge of 
pharmacogenetic indications. Indeed, more than 50% of respondent clinicians were 
not aware about any drug with a pharmacogenetic indication in the labelling, while 
at the time of the survey there were more than 130 drugs reviewed by FDA with 
pharmacogenetic labelling information. On the other hand, strong support for the 
return of genetic research results to participants was found,53 suggesting that edu-
cational programmes focused on the delivery of pharmacogenetic findings to clini-
cians would receive approval. The growing use of electronic medical records (EMRs) 
may provide a route for introducing pharmacogenetics tests and decision support 
to clinicians. By supplying clinical decision support derived from expert consensus 
or FDA recommendations, model programmes for EMR- based pharmacogenetics 
implementation may contribute to patient care.
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