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Synopsis
Bipolar depression and cognitive impairment are pervasive and highly disabling aspects of the
illness. Although cognitive impairment is partially independent from mood episodes, depressive
symptoms may increase the risk of cognitive impairment in bipolar disorder through inflammatory
processes as well as health risks such as obesity and sedentary behavior. Novel treatment avenues
at the intersection of bipolar depression and cognitive impairment target inflammation and/or
health behaviors such as diet, physical activity and sleep hygiene.
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Introduction

For many years, BD was not believed to be associated with durable cognitive problems.
Indeed, a return to normal cognitive function was believed to be one of the main
distinguishing features of BD when compared to schizophrenia. However, over the past 15
years, scores of studies have accumulated to indicate that BD is associated with clinically
significant cognitive impairments evident both during mood episodes and during clinically
euthymic periods. Collectively, depressive symptoms and cognitive impairment account for
the majority of the immense disability produced by BD. Unfortunately, there remains a great
need for efficacious treatments targeting either bipolar depression (as documented elsewhere
in this volume) or cognitive dysfunction. Emerging research has shifted away from efforts to
parse cognitive deficits from mood symptoms towards examining their shared
neurobiological mechanisms, behavioral determinants, and treatment avenues.
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Prevalence and Distribution of Cognitive Impairments in Euthymic Patients

The distribution of cognitive deficits in BD, as with most aspects of this illness, is
heterogeneous and complex. Approximately 40 to 60% of patients with BD evidence
clinically significant cognitive impairment!. Thus, while cognitive impairment may enact a
marked impact on functioning at the population level in BD, global cognitive impairment is
not evident in approximately half of patients. Within the BD spectrum, there is some
evidence that risk of cognitive impairment varies by diagnostic subtype and clinical features.
Some studies have found that cognitive deficits are more prominent in patients with bipolar |
versus bipolar 11 disorders2, although this finding is not consistent3. A history of psychotic
features, more common in bipolar | compared to bipolar 11, is also associated with a greater
likelihood of cognitive impairment?.

Some cognitive abilities appear more impacted by BD. In meta-analyses that have examined
cognitive performance in euthymic patients compared to performance in healthy controls,
deficits are apparent at medium to large effect sizes in the areas of verbal memory, executive
function, processing speed and sustained attention®8. In contrast, vocabulary, naming, and
verbal fluency abilities are generally observed to be comparable to that of healthy
comparators. A recent study by Burdick and colleagues employed cluster analysis to indicate
that roughly 40% of patients exhibited normal cognition, 30% exhibited selective deficits in
verbal memory, processing speed, attention and social cognition yet with normal
functioning, and 30% were globally cognitively and functionally impaired’.

A growing number of studies have investigated domains of cognition that extend beyond
traditional neuropsychological foci, such as social cognitive abilities. In a recent meta-
analysis in euthymic patients across a range of social cognition measures, deficits were
present in theory of mind and emotional reasoning tasks, whereas basic emotion recognition
tasks were preserved®.

Comparison of Cognitive Deficits in BD to that in Other Psychiatric
llinesses

Compared to schizophrenia, the neuropsychological deficits of BD appear to be less severe
and somewhat more selective. The rate of global cognitive impairment in schizophrenia is
90%, and a meta-analyses of cognitive function comparing schizophrenia to BD revealed a
mean difference between these disorders at about a half of a standard deviation, with BD
individuals performing better®. Severity distinctions compared to unipolar depression are
less clear, and seem to vary by clinical state and medication status. For example, one study
indicated greater impairment in unmedicated unipolar depressed patients compared to
bipolar 11 disorderl. Another longitudinal study found evidence of increased dysfunction in
bipolar | after treatment for acute depression but similar cognitive test performance during
acute depression?, and, in another study, similarities in brain activation between bipolar and
unipolar acutely depressed patients were seenl2. Thus, the balance of evidence indicates that
on a spectrum of cognitive impairment, BD is intermediate between unipolar depression and
schizophrenia, particularly when comparing across mood disorders in euthymic states.
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Studies of the Shorter-Term Effect of Bipolar Depression on Cognitive

Function

Several studies have evaluated cognition in samples of patients with BD during the presence
of active depressive symptoms versus euthymic or hypo/manic states. There is considerable
variability, with a meta-analysis finding some evidence that bipolar depression was
associated with poorer fluency and verbal learning®3. Additional work found comparable
performance in depressed versus euthymic patients 1415, although others have found
depressed patients were more likely to exhibit deficits in verbal recall and fine motor skills
than euthymic patients16. Over the short-term (1 year) in first episode patients, a prospective
study found no association between recurrence of depression and change in cognitive
functioning®’. Of note, patients with a verbal memory deficit in this study were more at risk
for mood relapse. Overall, there appears to be some exaggeration of specific deficits by
depression, but the impact of the depressed state appears much smaller than that associated
with the presence of the bipolar diagnosis compared to healthy controls.

Studies of the Long-Term Effect of Bipolar Depression on Cognitive

Function

Some authors have recently proposed that BD may involve a progressive neurodegenerative
decline in cognitive function and that BD is associated with ‘neuroprogression’.18:19
Although there is some neurobiological evidence in favor of this deterioration in cognition
hypothesis, the small number of longer-term follow up studies (3 to 10 years) have failed to
consistently support that cognitive abilities decline at a faster rate in BD than in normal
controls.

Nonetheless, a seminal review paper by Robinson et al. found some evidence that patients
with a history of more hospitalizations, longer duration of illness and more severe manic
symptoms were more likely to exhibit cognitive impairmentsZ0. Little evidence suggested
that more frequent or severe depressive episodes were associated with deteriorating
trajectories of cognitive function in the context of BD. Of course, cross-sectional studies
cannot confirm causal effects of mood symptoms on longer-term cognitive impairment, as
patients with more severe courses of affective symptoms may also have more severe
cognitive deficits. More generally, however, recent longitudinal research has suggested that
depressive symptoms precede and predict memory decline in non-demented elderly adults,
leaving open the possibility that depressive symptoms could contribute to declines in BD if
measured longitudinally?L.

As such, over the long-term, there is some suggestion that cumulative effects of mood
episodes may foster cognitive deterioration.. These life course findings have led to
discussion of ‘stage’ models of BD in which earlier stages are associated with more episodic
depression and latter stages more cognitive impairment, disability and persistent
depression?2,
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Impact of Cognitive Impairment and Depression on Psychosocial

Functioning

A sizable body of research has shown that cognitive ability is associated with psychosocial
disability in BD. In a recent meta-analysis, the strength of this association was identical to
that in a separate meta-analysis in studies examining the same question in schizophrenia23.
This may indicate that even if the level of disability experienced by people with BD is lower
than that experienced in schizophrenia, the averaged impact of cognitive impairment is
comparable. An even larger body of literature, including the seminal prospective studies of
Judd and colleagues??, has indicated that increases bipolar depression even at the
subsyndromal level, account for a remarkable proportion of disability. As such, cognitive
impairment and depression collectively produce the majority of disability in this illness.

There are emerging data that suggest nuances in the combined impact of cognitive
impairment and bipolar depression on psychosocial function. Bowie et al. found that bipolar
depression and cognitive ability were independently associated with occupational
performance and interpersonal function, mediated through measures of capacity to perform
these functional tasks2°. However, cognitive ability, but not depression, was associated with
performance of instrumental activities of daily living. Over a one year period, Bonnin et al
found that verbal memory deficits exacerbated the impact of subsyndromal depression on
functional outcome?®. As such, cognitive impairment and depression likely amplify each
other in producing disability, and the relative impact of each may differ by domain of
disability. Depp et al. found that cognitive impairment was associated with whether or not
patients were engaged in competitive employment, and depression was associated with the
number of hours worked among those employed. The authors speculated that cognitive
impairment could be seen as ‘rate-limiting’ in the acquisition of employment, whereas
depression was more relevant to producing disability among the comparatively less
cognitively impaired patients who were employed?’.

Further understanding of the confluence of depression and cognitive ability may come from
studies on self-assessment of performance. Emerging research indicates that bipolar
depression influences self-assessment of performance on objective cognitive and functional
tasks, and patients who evaluate their performance as poor are less likely to seek and attain
functional milestones such as employment irrespective of their capacity to engage in such
tasks28. In this way, depression may exacerbate the impact of mild cognitive deficits on
functioning by introducing self-defeating biases.

Potential Pathways Between Depression and Cognitive impairment

Research has pointed to at least three possible pathways between cognitive impairment and
bipolar depression:

1. Sustained and recurrent mood symptoms may directly impact neurobiological
pathways that diminish cognitive ability,

2. Mood symptoms may indirectly contribute to and exacerbate negative health
behaviors that impact cognitive ability, and
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3. Disability may reciprocally impact the determinants of cognitive deficits and
depressive symptoms. See Figure 1 for a summary.

These pathways are speculative and not yet confirmed by longitudinal study; they are also
not mutually exclusive from one another, yet produce somewhat unique implications for
treatment. We review the evidence for these possibilities below.

Evidence for a Direct Pathway from Bipolar Depression to Cognitive Impairment

One direct neurobiological pathway from cumulative exposure to affective symptoms to
cognition may be chronic stress-induced dysregulation of the immune system. Individuals
with BD display an abnormal inflammatory profile, characterized by altered levels of both
pro- and anti- inflammatory cytokines. Studies that have investigated the effects of mood
state on inflammatory cytokines and have reported both up- and down-regulation in these
markers during depression, including C-Reactive Protein (CRP), Interleukin-6 (IL-6),
Tumor Necrosis Factor-alpha (TNF-a))2%-32, Interestingly, there is some evidence to suggest
that patterns of inflammation differ between mood states. Mania appears to produce more
pronounced elevation across many inflammatory markers compared to patients in depressed
or euthymic phases of the disorder. Ortiz-Dominguez (2007) reported that depressed BD
patients in their sample exhibited increased IL-6 and TNF-a and decreased IL-2. In contrast,
manic patients were associated with increases in TNF-a and IL-4 and decreases in IL-1 and
IL-233, Thus, although BD appears to dysregulate inflammation across mood states, there is
also some literature to suggest potential phasic differences in specific inflammatory
cytokines.

Some preliminary investigations have highlighted the deleterious effect of a dysregulated
inflammatory state on cognition. One study reported negative correlations between CRP
expression and immediate memory, language and attention in BD 34, Another group
reported that worse performance on a task of delayed auditory verbal memory was
associated with higher levels of TNF-a in a sample of BD patients®°. Associations between
cognition and inflammation have also been reported in psychiatrically healthy adults3637,
and levels of IL-6 predicted future cognitive decline, particularly among those with elevated
genetic risk for cognitive impairment. Taken together, these largely cross-sectional studies
indicate that alterations in specific inflammatory cytokines, particularly those shown to be
dysregulated during the depressive phase of the disorder, may contribute to cognitive
impairment in BD.

Neuroimaging findings have elucidated abnormal neural activity as well as altered white and
grey matter organization in BD. Of these, compromised white matter (WM) appears to be
the most robust finding, and studies have demonstrated widespread alterations in WM
integrity38. Importantly, these alterations are associated with deficits in processing speed,
executive functioning, verbal fluency and emotion regulation3?. A recent diffusion tensor
imaging study reported that alterations in white matter integrity were associated with poorer
verbal fluency in a sample of depressed bipolar patients*?. Inflammation may contribute to
white matter changes by inducing changes in myelin integrity and vascular permeability.
Indeed, some studies have demonstrated a negative relationship between pro-inflammatory
cytokines and white matter integrity in healthy older adults 41 and patients with
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schizophrenia®2. A review of the current evidence, though limited, suggests that the
prefrontal cortex, corpus callosum and temporal lobe may be particularly vulnerable to
inflammation in patients diagnosed with major depressive disorder 43,

There is some evidence to support the role of the number and severity of depressive episodes
in development of white matter pathology. Studies have demonstrated associations between
more symptoms of depression and greater white matter compromise in the anterior thalamic
radiation and the corpus callosum#4. Depressed BD individuals also have greater
compromise in the left cingulate sub-gyrus, the posterior limb of the right internal capsule
and the right parietal white matter tracts compared to euthymic BD participants 4°. There is
also some evidence to suggest a larger degree of white matter alteration in bipolar
depression compared to unipolar depression, particularly in the corpus callosum#6:47,
indicating individuals with BD may experience a similar, yet more severe
pathophysiological disease course.

Evidence for an Indirect Pathway from Bipolar Depression to Health Risks to Cognitive

Impairment

Obesity

The alarmingly high prevalence of medical comorbidities in BD led many authors to
conclude that BD is a “multi-system” disease impacting a diverse array of organs beyond the
brain. In addition to the direct impacts of the illness on immune function and other systems
that influence brain function, indirect pathways that interact with mood symptoms include
poor health behaviors and other risk factors may impact cognition. These include diet and
physical activity, smoking and substance use, and potential iatrogenic effects of medication
used to treat symptoms.

Approximately 60% of people with BD are overweight (defined as a Body Mass Index, or
BMI, over 25) and 20 to 40% obese (defined as a BMI greater than 30%8). These figures are
somewhat elevated compared to that in the general U.S. adult population (http://
www.cdc.gov/nchs/fastats/obesity-overweight.htm). There are a number of risk factors for
obesity, with patients with BD less likely to report recommended levels of physical activity
and intake of fruits and vegetables. In addition, a number of the medications used to treat
BD are associated with weight gain and adiposity.

Data on the impact of obesity on cognition in BD is emerging, and studies have indicated
obesity’s impact on both brain structural and functional changes as well as inflammatory
markers. Depp et al.49 examined the association of overweight and obesity with cognition in
a sample of outpatients with BD and, adjusting for sociodemographic and clinical
covariates, found a step-wise association with increasing evidence for impairment in
overweight and obese patients. Indeed, the difference in cognitive functioning between
obese and normal weight patients was substantial (Cohen’s d = 0.43) and greater than
observed in a comparison sample of obese, overweight and normal weight patients with
schizophrenia.

Work has begun to explore the link between diet, inflammation and cognition in BD.
Several studies have demonstrated a higher prevalence of a western diet (e.g. red meat,
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refined carbohydrates, and processed foods) among depressed individuals °%-53, including
those diagnosed with BD%4. Western diets have been linked to increased concentration of
IL-6 and CRP inflammatory cytokines®%-°, and a reduction of glucose and metabolic
transport in hippocampal regions in rats®6. Conversely, middle-aged individuals adherent to
a Mediterranean diet were associated with reduced levels of these same cytokines®’ and
lower prevalence of metabolic syndrome®® and cardiovascular disorders®®. Thus, there is
some preliminary evidence that suggests dietary patterns may alter inflammatory profiles.

Physical activity

Several epidemiological studies indicate that people with BD are less likely than healthy
comparators to engage in recommended levels of physical activity59, including as measured
by objective ambulatory monitoring devices81:62, There is substantial evidence for an
association between diminished physical activity and incidence of depressive symptoms, and
reciprocal relationships have been observed in longitudinal study of adolescents, with
increases in depression predicting later diminished physical activity®3. Self-reported
physical activity studies have indicated that less frequent exercise is associated with greater
depression and lower quality of life, while increased activity predicts greater manic
symptoms54,

Substance use

Sleep

Rates of co-morbid substance use in BD range from 20% to 60% across different samples°.
Although the self-medication hypothesis of substance use in BD does not explain all of the
comorbidity between affective and substance-related symptoms, there is research to suggest
that patients report use of substances to attempt to ameliorate depressive symptoms®6.
Chronic substance use, particularly alcohol, has been shown to negatively impact several
cognitive domains in BD, including executive functioning and memory8’. Many of the
deficits linked to chronic alcohol use have also been shown to be present in substance free
BD patients, and some investigators suggest that co-morbid SUD and BD may have an
additive effect on cognitive impairment. For example, one study demonstrated that euthymic
BD patients with a history of alcohol dependence demonstrate greater executive dysfunction
compared to BD patients without a history of use8:69, Although a number of translational
models have indicated the potential benefits of nicotine on brain function, there is mounting
evidence that cigarette smoking is associated with cognitive deterioration. Depp et al.
examined the association of current smoking and lifetime smoking patterns with cognition in
BD0. Current smokers exhibited worse cognitive performance, and there was a modest
negative association with between pack-years and global cognitive performance. Of note,
patients who had ceased smoking did not differ in cognitive performance from never
smokers.

As many as 70% of patients with BD exhibit sleep problems even when euthymic. During
bipolar depression, a study found 100% of patients experienced insomnia and 78%
experienced hypersomnia’?. Eidelman found that a greater number of past depressive
episodes was associated with greater sleep disturbance’2. Conversely, euthymic patients
culled from the large STEP-BD trial who had evidence of sleep disturbance were more at
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risk for mood episode recurrence’3. To date, few studies have examined the association
between sleep and cognitive function in BD, although many studies have linked insomnia
and worse cognition in other populations. Thus, strong connections between mood
symptoms, sleep problems, and cognitive impairment in BD seem plausible. As with all of
the risk factors described above, it is unclear if sleep mediates the associations between
cognitive impairment, symptoms and function, or if aberrant sleep and cognitive
impairments derive from the same neurobiological diathesis (e.g., disrupted circadian
rhythms)’4. Moreover, sleep problems also likely heavily exacerbate other health risk
factors listed above; patients frequently use alcohol, prescription medications, and illicit
substances to self-medicate sleep problems and subsequently further alter sleep architecture.
Diminished physical activity may occur among patients with insomnia due to diminished
energy, and poorer diet and obesity may be exacerbated through alterations to appetitive
hormones associated with sleep problems.

Psychosocial Disabilities May Reciprocally Increase Depression and Cognitive Impairment

A lesser discussed possibility in models of the predictors of disability in BD is that disability
may reciprocally diminish cognitive function and increase depression. For example,
although little studied in BD, engagement in cognitively stimulating activities has been
studied extensively as a protective factor in cognitive functioning in healthy aging. Higher
educational attainment and engagement in cognitively complex occupations appear to
forestall cognitive decline, and greater engagement in cognitively sedentary activities such
as watching television appear to be associated with increased risk of cognitive decline’®.
These findings have led to the concept of such behaviors as contributing to ‘cognitive
reserve’ and as protection against the age-associated deterioration in brain structure and
function. It is evident that depressive symptoms predict diminished engagement in
cognitively stimulating activities and vice versa’6 and among patients with BD, participation
in the workforce and potentially mentally challenging activity are both reduced.

In the general population, people with more robust and supportive social networks
experience diminished risk of cognitive decline when followed prospectively’’. These
effects have been examined in studies that account for potential reciprocal effects of
cognition on social functioning. Mechanisms of this association are unclear but may include
that interpersonal relationships may provide cognitive challenges that enhance cognitive
reserve and that strong social relations may buffer neurochemical effects of stress on
cognitive deterioration. Numerous studies have indicated that the social networks of people
with BD are depleted compared to healthy controls, and social strain and negative
interactions are increased’®.

Finally, disability may influence depression and cognition in BD through the deleterious
effects of poverty. BD is associated with higher rates of poverty and reliance on disability
income, and socioeconomic factors may contribute substantially to the excess mortality
experienced by people with BD by diminishing access to healthy diets, safe places for
physical activity and means of cognitive stimulation.
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Interventions to Remediate Cognitive Impairment in Bipolar Depression

The optimization of therapies for bipolar depression remains a critical challenge for the field
and is discussed in depth in this volume. Moreover, there have been few randomized
controlled trials of any pharmacologic or non-pharmacological therapies designed to
enhance cognitive abilities in BD. Nonetheless, there are a number of potential intervention
strategies that are relevant to discuss when considering the junction of cognitive impairment
and depression, examining the broader literature outside of BD and early stage studies. We
review below treatments that have evidence for at least one of the following: 1) positive
impact on both bipolar depression and cognitive ability, 2) mitigation of hypothesized
biological mechanisms (e.g., inflammation) that undergird depression and cognitive
impairment, and/or 3) successful targeting of a risk factor associated with increased risk for
cognitive impairment and more severe depression.

Pharmacological Treatments

There are no currently FDA approved agents for cognitive enhancement in BD. Given the
emerging focus on inflammation in the pathophysiology of life course models BD, an
increasing number of anti-inflammatory agents have been examined as potential adjunctive
treatments for cognitive enhancement’®. These include lithium and valproate, which
suppress IL-6. A variety of other agents that have been either evaluated or proposed as
adjuvant therapies to diminish inflammation, and include Omega-3 fatty acids, aspirin and
NSAIDs, NAC, as well as tetracyclic antibiotics (e.g., minocycline), monoclonal antibodies
(e.g., TNF-alpha inhibitors), and phytochemicals (e.g., cumin). A recent excellent review by
Rosenblat describes the mechanism and current status of trials of these agents in targeting
unipolar and bipolar depression’®. Tempering enthusiasm somewhat is that several therapies
have been evaluated as targets to prevent cognitive decline in normal aging, and despite
strong observational associations (e.g., Omega-3 fatty acids), randomized trials have proven
disappointing®%. Nonetheless, in contrast to normal aging, patients with BD are a
substantially more “enriched” sample in which to demonstrate the impact of anti-
inflammatory agents for both bipolar depression and cognitive function for the reasons
detailed above.

Other agents that have been used to target cognition may also have anti-depressant effects
and vice versa. For example, Burdick reported results of a trial of pramipexole targeting
cognitive functioning in Bipolar | and found in post-hoc analyses a benefit among patients
with cognitive impairment at baseline81. Pramipexole has also been examined as a treatment
for bipolar depression. At this stage, trials typically attempt to isolate the impact of agents
on cognitive enhancement by restriction to euthymic patients and/or examining whether
(subsyndromal) depressive symptoms moderated or mediated the impact of the agent.
However, it may be possible to consider agents with broad spectrum impact on both
cognitive impairment and bipolar depression.

Cognitive Training and Remediation

Two recent randomized trials suggest limited impact of broadly targeted cognitive
remediation on objective cognitive performance in euthymic patients with BD, despite
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earlier open trials indicating some enhancement of cognitive ability®2:83, Nonetheless, in the
larger trial reported by Torrent involving an intervention that provided psychoeducation and
behavioral practice of cognitive compensatory techniques, psychosocial functioning was
enhanced to a significant degree when compared to a symptom focused psychoeducation
group®2.

More targeted cognitive training, not yet tested in BD, has shown some ability to enhance
both cognitive function and depressive symptoms. In the large ACTIVE study, a clinical
trial of several cognitive training interventions evaluated in older adults, speed-of-processing
training was associated with a 30% reduction in the likelihood of clinically significant
increases in depressive symptoms over 5 years of follow up®. Emerging arenas at the
boundary of cognitive training include cognitive bias modification, social cognitive skills
training and emotion regulation focused interventions. These typically target aberrant or
extreme pre-conscious cognitive phenomena (e.g., overgeneral memory biases in
depression) and have been associated with typically short-term term improvements in biases
and some impact on depressive symptoms. Given the emerging understanding of the neural
basis of emotion in BD, these interventions hold promise as potential adjunctive
treatmentsS°.

Physical Activity and Weight Loss Interventions

Comprehensive weight loss interventions targeting energy balance and dietary intake have
been effective in reducing weight in samples of people with serious mental illness8®.
Physical activity is frequently mentioned as a generally low risk broad spectrum intervention
that could impact inflammatory processes, metabolism, depressive symptoms and cognitive
function. Several reviews have described the status of the literature on physical activity
interventions in BD, and most have concluded promise but need for more well-designed
trials®’. There are trials that have indicated positive impact of physical activity interventions
on cognition in patients with depression and schizophrenia®8.

Treatment for Insomnia

Recent preliminary work has shown impressive effects of adapted CBT for Insomnia (CBT-
1) in BD. Harvey et al. (2015) reported pilot data from an open trial of an 8 session
intervention targeting insomnia in BD, and in addition to improving sleep function at 6
months, reduced rates of mood relapse and diminished functional impairment were
observed. It would be important to determine if such an approach might also reduce
cognitive impairment.

Compensating for Cognitive Impairment in Learning Based Therapies

Cognitive impairments likely limit the degree to which patients retain information and
subsequently benefit from learning based psychotherapies like CBT that target depressive
symptoms. In the study by Harvey regarding CBT I described above, an interesting sub-
analysis revealed that patients with insomnia recalled <20% of CBT material®®. Mobile
devices may provide a novel means of augmenting psychotherapies to enhance recall and
community engagement in therapeutically-relevant activities. Depp et al.%0 evaluated a
mobile augmented intervention called Personalized Real-Time Intervention for Stabilizing
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Mood (PRISM), which involved brief psychoeducation combined with automated frequent
assessments and linked personalized reminders to engage in coping strategies identified
during in-person training. Compared to a condition in which patients only participated in
face-to-face training and completed paper-and-pencil mood charts, patients who received
PRISM experienced a significantly greater reduction in bipolar depression at post-study.

Conclusions

In summary, there is both remarkable challenge and opportunity at the intersection of
bipolar depression and cognitive impairment. A pessimistic viewpoint would emphasize
that, despite contributing to most of the personal and economic burden of BD, providers
currently have very few treatment options to offer their patients. Remarkably, only three
agents are approved by the FDA for acute bipolar depression and no agents are FDA-
approved for cognitive enhancement.

An optimistic view would be that research has now identified shared determinants and
treatment avenues for biological mechanisms that undergird bipolar depression and
cognition, such as chronic inflammation. Work in this area has opened a host of novel
pharmacologic and non-pharmacologic treatment possibilities that may simultaneously
target these two pernicious aspects of the illness, and point to preventative approaches to
forestall cognitive decline. Available to clinicians now are efficacious interventions that
reduce health risks associated with both depression and cognitive impairment, such as
physical activity, cognitive behavioral treatment for insomnia and weight loss intervention.
Novel psychotherapeutic treatments may circumvent or compensate for cognitive deficits
through technology, and, as such could provide more substantial impact on bipolar
depression. These opportunities make BD a model condition in which to enhance
understanding and develop treatments for co-occurring cognitive impairment and
depression.
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KEY POINTS

1. Depressive symptoms and cognitive impairment together account for the
majority of disability experienced by people with bipolar disorder

2. Bipolar depression and cognitive impairment seem to share neurobiological
determinants, such as inflammation, as well has behavioral risks, such as
sedentary lifestyles

3. Novel treatment avenues that may jointly target depression and cognitive
impairment include pharmacological agents and health behavior modification
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Figure 1.
Pathways between Bipolar Depression and Cognitive Impairment
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