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Preface

Over sixty years ago, Sir Martin Roth described a case series of patients over the
age of 60 who were hospitalized for a psychiatric condition. He observed that
patients with mania, who constituted 6% of all individuals with affective disorder,
tended to have a worse outcome than other patients with depressive disorders and
were discharged less often [1]. Roth was the first to distinguish a different clinical
course and prognosis of elders with affective disorders compared to elders with
dementia or paranoid disorders.

During the past six decades since Roth first published his findings, older age
bipolar disorder has been relatively understudied compared with unipolar depres-
sion. Yet, older individuals with bipolar disorder continue to present clinical chal-
lenges. Over the next 20 years, the population of individuals over age 60 is expected
to increase dramatically, due to the combined effects of increase in life expectancy
and longevity as a result of advances in general health care, and the demographic
influx of the baby boomer generation into older age brackets. Along with the rapid
aging of the population are projections for significantly increased numbers of older
individuals with mental health needs, including bipolar disorder [2].

Bipolar disorder occurs in individuals across the lifespan, from childhood
through old age. At all ages, bipolar disorder can be difficult to diagnose and to
treat. While depressive disorders are frequently managed by non-psychiatric
healthcare clinicians, bipolar disorder—with its complexities of clinical presenta-
tion, comorbid substance use disorders, and varying affective states—often requires
the specific expertise of a psychiatrist. In older age, issues of diagnosis and clinical
management are compounded by the presence of comorbid medical disorders
commonly occurring with aging. Changes in physiology (especially renal, hepatic,
and cardiac function), concomitant medications, and concerns about cognitive
impairment further complicate clinical decision-making for the psychiatrist caring
for the older patient with bipolar disorder. Moreover, older age bipolar disorder
causes significant psychiatric and social morbidity, including high use of outpatient
and inpatient psychiatric resources [3]. Effective care of the older patient with
bipolar disorder must also include advanced knowledge about best practices
regarding optimum modes of psychotherapy, psychosocial support, and treatment
care settings.
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Fortunately, in recent years, there has been increased interest in understanding
the clinical features, biological underpinnings, and best approaches to management
for individuals with older age bipolar disorder. This book brings together experts in
older age bipolar disorder, presenting current knowledge in these areas and high-
lighting future research directions. The scope of the book is broad, encompassing
epidemiology, the clinical assessment and diagnosis of the older patient who may
have bipolar disorder, the neurobiology of older age bipolar disorder, and the
principles of clinical management. In addition, there are chapters on substance use
disorders and cognitive impairment in bipolar disorder. Other chapters focus on
lithium, neuromodulation, psychotherapy, complementary and alternative medicine
and its relevance for older age bipolar disorder, and a review of treatment care
settings. Each chapter includes at least one clinical patient “Vignette” with
“Learning Points,” which illustrates principles described in the chapter, and each
chapter concludes with a summary list of “Clinical Pearls” for the clinician.

This book is aimed for the general psychiatrist caring for older adults with
bipolar disorder. Throughout the book, we highlight aspects which are especially
unique or important to the care of the older patient with bipolar disorder. As our
co-authors frequently note, there still is much more to learn about older age bipolar
disorder. Additional research is needed to better understand the neurobiology of the
disorder, the relationship between older age bipolar disorder, cognitive impairment
and risk for major neurocognitive disorder, optimum pharmacotherapy, and best
practices for older patients with both bipolar disorder and substance use disorders.
Collaboration across research centers will be required to collect consistent neuro-
biological and clinical data that will lead to a better understanding of the trajectory
of bipolar disorder into older age and relevant neurobiological and psychosocial
markers to guide the development of more specific and effective interventions.

We have benefited greatly from the collaboration and support of wonderful
colleagues who are leaders in the field of old-age psychiatry and older age bipolar
disorder and who have contributed so generously of their expertise and time to this
book. We are especially indebted to the excellent editing guidance provided by
Elizabeth Corra from Springer. We believe that this book will help the general and
geriatric psychiatrist more effectively provide evidence-based and thoughtful psy-
chiatric care to improve the quality of life and daily functioning of older adults with
bipolar disorder.

Finally, we are indebted to our families. Brent thanks his wife, Kim, son Rylan,
and daughter Sasha, for their endless support, patience, and good humor. Susan
thanks her husband, Richard, for his unflagging support and encouragement, which
make all things possible.

Baltimore, MD, USA Susan W. Lehmann
Belmont, MA, USA; Boston, MA, USA Brent P. Forester
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1Epidemiology of Older Age Bipolar
Disorder

Nicole Leistikow and Susan W. Lehmann

1.1 Introduction

Worldwide population reports project significant increases in the population of
older adults over the next 40 years [1]. Greater numbers of older adults and their
longer life expectancy due to healthcare advances will result in greater numbers of
older adults living with bipolar disorder. Older adults with bipolar disorder (OABD)
utilize more healthcare services than similar-aged healthy peers, yet remain less
well-studied than younger age groups [2–4]. Consequently, the identification of and
care for elders with bipolar disorder represent a growing public health need [5],
giving greater urgency to understanding the prevalence, clinical presentation, and
course of OABD.

1.2 Definition

Researchers have defined OABD in different ways, contributing to methodological
complexity. While there is no clear consensus regarding when “older age” begins,
most studies have defined OABD as starting between age 50 and 60 [1, 4, 6–8].
However, it is important to recognize that older adults with OABD may comprise 3
or even 4 distinct groups of individuals: (1) persons living longer with bipolar
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disorder that began in the first half of their life, (2) those with a preexisting
depressive disorder that started early in adulthood and converts to bipolar disorder
in later life, (3) those without previous episodes of depressive illness who present
with new-onset mania in later life, and (4) those individuals with “secondary
mania” who acquire bipolar disorder, or a psychiatric condition appearing similar to
bipolar disorder, as a direct result of other medical causes (Table 1.1). The defi-
nitions of early- versus late-onset and secondary bipolar illnesses will be discussed
below in the next section.

1.3 Limitations

One of the major challenges in studying bipolar disorder in older age is that it is less
common in older than in younger individuals. An important limitation to the
majority of studies to date is small sample size. The largest research samples of
individuals with bipolar disorder have had populations in the low thousands [9, 10],
with the majority of studies looking at sample sizes in the low hundreds or less [5].
Because searching within inpatient populations is a convenient way to locate sub-
jects with a relatively rare disorder, the majority of studies on late-life bipolar illness
focus on this group. However, this approach skews samples toward those individuals
with more severe illness, and thus, findings may not be relevant for individuals with
milder symptoms and those who require only outpatient care [5, 11]. Additionally,
there is a lack of longitudinal studies in this area, resulting in a paucity of information
about the long-term course of older age bipolar disorder. Further, retrospective
collection of historical details, such as an individual’s age of onset and clinical
presentation, is subject to recall bias or error. Lack of prospective data may also
contribute to a selection bias of individuals who survive into later life.

In general, the studies we cite are from US samples unless indicated. Different
countries have varying demographic proportions between old and young, different
medical and mental health systems in place, and different social services available
which may affect age of onset proportions and prevalence rates in inpatient versus
outpatient populations as well as health services utilization.

Table 1.1 Defining older age bipolar disorder

An
adult >age
50 with

Early-onset bipolar disorder = Older age
bipolar
disorder

Early-onset depressive disorder with new-onset mania

New-onset mania in individual with no prior mood
illness (in the absence of a specific medical trigger, but
may be associated with brain injury, silent stroke or
cerebrovascular risk factors)

Secondary mania (temporally and directly linked to a
specific medical trigger) followed by symptoms
consistent with bipolar disorder

2 N. Leistikow and S.W. Lehmann



1.4 Prevalence in the Community

Overall, the prevalence rates of individuals living in the community with bipolar
illness decrease with age [1, 12, 13]. Whereas bipolar disorder is present in 1.4 % of
individuals aged 18–44, prevalence rates decrease to 0.1–0.5 % in people aged 65 and
older [11, 14]. When individuals with both bipolar type 1 and bipolar type 2 disorders
are considered, prevalence of OABD has been reported to be 1 % of individuals over
the age of 60 [15]. It remains unclear whether this is a historic effect, related to
diagnosis and identification of older patients, a cohort effect related to a lower level of
disease among adults born earlier, a result of increased mortality among individuals
with early-onset bipolar disorder (EOBD), or a combination of factors [16].

1.5 Prevalence in Treatment Settings

However, in contradistinction to low prevalence rates among older people living
independently in the community, late-life bipolar disorder is more common in
treatment settings. Since the landmark Epidemiologic Catchment Area study
(ECA) in the 1980s, which found bipolar illness in 9.7 % of chronically institu-
tionalized adults in prisons or nursing homes, researchers have recognized that the
illness is overrepresented in care settings, and this discrepancy increases as people
age [14, 17, 18]. For instance, a recent survey of 2600 New York City senior living
facility residents found a bipolar disorder prevalence rate of 7.8 % [19]. In addition,
a large study of all veterans in a national database found that fully one-quarter of
those receiving either outpatient or inpatient treatment through the Veterans
Administration for a bipolar diagnosis were aged 60 or older [20].

On inpatient psychiatric units, there seems to be relatively equal rates of younger
and older adults with bipolar illness, close to 10 % for each, despite the declining
prevalence of bipolar disorder in older age [5, 12, 15]. An early study of patients
with late-onset bipolar disorder (LOBD) found that they accounted for 9.3 % of
geriatric affective disorder admissions over a 2-year period [21]. One recent review
article calculated the prevalence of mania in adults over the age of 50 who were
being treated in a hospital for any mental illness to be 6.0 %, with one-third of those
having first-time late-onset mania [11]. Rates of bipolar illness among those pre-
senting to psychiatric emergency rooms are higher than in inpatient settings.
A study of 2419 adult visitors to a Seattle psychiatric crisis unit found that 14 % of
these patients had bipolar disorder [22]. Another study that focused on psychiatric
emergency department visitors older than age 60 found that 17 % had bipolar
disorder [23].

Therefore, although the prevalence of bipolar disorder decreases with advancing
age, individuals with OABD represent a sizable proportion of the bipolar commu-
nity, with a need for acute psychiatric services as well as day hospital treatment and
case management that is equal to or greater than their younger cohort [2, 5, 13, 20].

1 Epidemiology of Older Age Bipolar Disorder 3



1.6 Age of Onset

The clinical heterogeneity of older individuals with bipolar disorder is an ongoing
area of research. As a group, older adults with bipolar illness share qualities of
aging, including greater medical comorbidity, increased risk for polypharmacy, and
physiologic reduction in renal function. However, research over many years has
identified two distinct types of bipolar disorder among older adults, each with
varying courses: EOBD and LOBD.

When this phenomenon was initially observed, there was interest in distin-
guishing between these two groups. However, it has been challenging to assemble
large sample populations, and most studies have had modest numbers and incon-
sistent findings, making conclusions hard to draw. Some trends have been observed
but with uncertain clinical significance. Over the past decade, researchers have
placed less emphasis on distinguishing between early- and late-onset illnesses. It
remains to be seen whether larger studies may reveal important clinical distinctions
between these two groups. However, generalizing about the nature of bipolar dis-
order in later life, without taking into account these possible subtypes, runs the risk
of conflating age-related versus disease-specific effects.

1.6.1 Bimodal Distribution

Defining the age at onset of bipolar disorder has posed significant challenges for
researchers and there continues to be no clear consensus about how this should be
done. Does one use the age at first mental health contact, the age at first psychiatric
hospitalization, or the first time the patient experienced significant mood symptoms
causing impairment in functioning? Does onset of bipolar disorder begin at the first
depression or the first mania? If manias present first, the task of determining age of
onset is relatively straightforward. However, for as many as 25 % of individuals
who eventually meet DSM 5 diagnostic criteria for bipolar disorder, the first psy-
chiatric treatment or hospitalization for any mood disorder will be for major
depression, sometimes years to decades prior to the emergence of mania, delaying a
correct diagnosis [7, 13, 24–27].

Despite these challenges, multiple studies of bipolar disorder have found a
bimodal distribution of age of onset, with two major groups: a larger group
experiencing onset of manic symptoms before age 30 and a smaller group with
onset after age 40 [1, 7, 10, 24, 25, 28–32]. Some studies have defined an additional
group with early onset in childhood or adolescence [33–36]. For the most part, two
groups of individuals have been described: those with early-onset and late-onset
disease.

4 N. Leistikow and S.W. Lehmann



1.6.2 Cutpoints and Proportionality of Early- Versus
Late-Onset Bipolar Disorder in the Treatment
Population

It is important to recognize that although an estimated 90 % of patients who will
develop bipolar illness over their life span are diagnosed by the age of 50, first
mental health contact occurs after age 60 for a significant minority of 8–9 % [24,
25, 28]. Although the findings are not unequivocal, research suggests that those
who experience bipolar disease onset later in life may have different demographic
profiles, risk factors, clinical presentation, and disease course. Future research may
delineate whether they have distinct etiologies.

Various studies not only differ in the definition of “age of onset” for their
subject population, but also use different cutpoints to distinguish early- and
late-onset groups, challenging comparisons across studies. Researchers have uti-
lized different approaches to determine which age cutpoint to use. Some studies
have attempted to calculate a mathematically likely age dividing line based on the
statistical distribution of their sample, while other studies have used arbitrary or
convenience cutpoints. Using a cutpoint at age 40, one study found the proportion
of early- and late-onset bipolar patients in a community sample in England to be 78
and 22 %, respectively [25]. Using a cutpoint at age 50, a study looking at both
inpatients and outpatients diagnosed with bipolar I disorder, found that of those
over 60, about one-third had experienced late onset of their illness [37]. Using a
later cutpoint at age 60, a large Veterans Administration study of both inpatients
and outpatients found that at least 9 % of individuals over 60 with bipolar disorder
had just been diagnosed with that disorder in the prior year [20]. Using a lower
cutpoint at age 45, a small study of inpatients hospitalized with mania found the
proportion of patients with late versus early onset to be roughly equal [7]. Using a
cutpoint at age 47 based on first psychiatric hospitalization, a midsize retrospective
study of inpatients with bipolar disorder found that only 6.3 % had LOBD [29].
There remains a wide variation in the proportion of OABD that current studies
ascribe to early- versus late-onset disease. The International Society for Bipolar
Disorders Task Force on Older Age Bipolar Disorder noted that while age 50 may
be a reasonable cutpoint to distinguish EOBD from LOBD, this is an area requiring
further study, and a lower cutpoint of age 40 may be warranted if supported by
future research [1].

1.7 Demographic Distinctions

Individuals who present with bipolar illness at a later age tend to be skewed
demographically in three ways. One distinction is that while male to female gender
ratios are fairly even among younger adults with EOBD, women predominate in
many late-onset bipolar samples [9, 21, 25, 27, 35, 38]. It remains unclear whether
this indicates a survival cohort, a bias in users of medical services, or a correlation
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between female gender and vulnerability to late-onset disease. A large study of both
inpatients and outpatients in Denmark saw no statistically significant gender dif-
ference among older patients with bipolar disorder [10], similar to results from an
inpatient study in Scotland that took population gender rates into account [39] and a
small study of outpatients in England [30]. One finding that has been consistent
across studies is that individuals presenting with bipolar illness later in life are
less likely than early-onset patients to have a family history of bipolar illness
[21, 24–26, 31], raising the question of alternative pathways to disease.

Finally, bipolar illness impacts close relationships [40]. Two studies found that
those with later onset of illness were more likely to be married or living with
someone in their older age than those with earlier onset of disease [32, 35]. One of
the few prospective examinations of age of onset in bipolar illness found that 52 %
of those who first became ill after age 30 were married at the time of the study
compared to 27 % of those who experienced illness before age 21 and 40 % of
those first ill before age 30 [33]. Another small study found that those with later
onset reported more social support and perceived their social support to be more
adequate compared with those who had earlier onset of bipolar disease [26]. These
results suggest that social support may be a casualty of the disease striking before or
during the age when people often find and consolidate partnerships and also has
ramifications for prognosis and service utilization as patients age.

1.8 Heterogeneous Etiologies—Including Cerebrovascular
Risk Factors and Secondary Mania

The bimodal distribution of age of onset, demographic differences, and possible
distinctions in natural course of disease all beg the question, “Could LOBD be
secondary to or exacerbated by cerebrovascular disease or any other focal neuro-
biological insult?” There seems to be clear evidence that cerebrovascular disease is
frequently associated with LOBD, but not through one definitive pathway, and little
characterization of predisposing factors. Furthermore, there is evidence for both
new-onset mania in the setting of cerebrovascular risk and secondary mania trig-
gered by a proximate medical cause.

The hypothesis that cerebrovascular insult may initiate onset of bipolar disorder
later in life comes from rare observations of new-onset mania following brain
injury. Mania-inducing strokes represent <1 % of all strokes but seem to pre-
dominate in the right frontal or temporal region [41–45]. There are no prospective
studies following these patients over the long term; what evidence there is suggests
that a proportion have resolution of their manic symptoms after one episode of
mania and others go on to have bipolar disorder with recurring episodes of mood
disturbance [44].
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In addition to strokes causing mania, there is a growing literature suggesting a
role for silent cerebral infarctions in late-onset bipolar illness. These are brain
lesions seen on imaging but not known to be linked temporally to symptoms. An
early small study found that 65 % of patients with LOBD had silent brain infarcts
compared to 25 % of patients with early onset of either depression or bipolar
disorder [46]. A more recent small study found that 92 % of patients with LOBD
(compared to 53 % of those with EOBD) had visible brain infarctions on imaging,
the majority of which, 62 %, were silent [47]. A small study of patients with their
first episode of mania after age 65 found that 71 % had a comorbid neurologic
disorder, twice as many compared to their age cohort with earlier onset bipolar
illness [48].

More broadly, the link between LOBD and general cerebrovascular risk has been
examined by many studies, with inconclusive results. An early study found that
elderly patients with bipolar illness had significantly more cortical atrophy and
poorer scores on cognitive tests than age-matched controls but did not find dif-
ferences between those with early- versus late-onset illness [24]. However, a later
study found that those with LOBD had significantly more cerebrovascular abnor-
malities [32]. Another small study that rigorously matched late-onset and
early-onset patients by race, sex, and age found that the late-onset group had
significantly more vascular risk factors and disease than those who were their same
age but had disease onset earlier in life [29]. A small study in England found that
among an older group of outpatients, those whose bipolar disorder occurred later
had a significantly higher stroke risk compared to those who had earlier onset [30].
A large prospective Danish registry study of more than 200,000 patients found that
having dementia, a disease of diverse etiologies but always related to structural
brain disease, significantly increased the risk of developing mania or bipolar dis-
order [49].

In fact, the relationship between brain ischemia and bipolar illness may be more
complex. Cerebrovascular disease may be a cause of LOBD, but early-onset bipolar
illness itself, or its treatment, may predispose to conditions causing strokes such as
inflammation, metabolic derangements, and obesity. The small study mentioned
above found a higher incidence of silent cerebral infarcts in individuals with
late-onset bipolar illness. This study also demonstrated that 47 % of patients in their
60s with early-onset bipolar illness had silent infarcts on brain imaging compared to
20 % of healthy people the same age [47], suggesting ischemia as both a trigger for
and a consequence of bipolar illness.

The hypothesis that vascular injury to the brain may contribute to the onset of
bipolar illness in a subset of individuals is particularly intriguing because it suggests
that screening for and treating vascular risk factors could potentially delay or
prevent onset of mania, and is an important question for future research. In addition,
the increased risk for vascular disease in those with EOBD needs to be factored into
treatment.

In addition to the possibility that symptomatic or silent cerebrovascular injury
can cause new-onset mania in later life, the phenomenon of mania secondary to
medication, somatic illness, delirium, or dementia is well established (Fig. 1.1) [11,
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50, 51]. In some cases, when the offending agent or illness is removed or suc-
cessfully treated, mania resolves and does not recur. However, other patients may
recover from the inciting factor but go on to develop repeating patterns of mania
and depression best characterized as bipolar disorder, that we may think of as
having been unmasked or triggered by the event. Others still may have chronic
illnesses which cause a manic-like syndrome best thought of as a mood disorder
secondary to a medical condition. Medications implicated are numerous and include
corticosteroids, isoniazid, dopaminergic agents, and antidepressants [50]. Drugs of
abuse including alcohol, cocaine, stimulants, and hallucinogens can also incite
mania [52]. Illnesses-causing mania are likewise numerous and include Cushing’s
disease, influenza, HIV, neurosyphilis, multiple sclerosis, hyperthyroidism, brain
tumors, and seizure disorders among others [52]. Delirium is an acute state of
global confusion that can present with manic symptoms but should be resolved
before diagnosis of ongoing mania is made. Dementias, especially frontal-temporal
dementia, can present with manic-like syndromes and have cerebrovascular injury
as an overlapping risk factor (Fig. 1.1).

Clinical Vignette 1.1
Ms. S is a 70-year-old married African American woman who was diagnosed
with bipolar disorder in her 60s after experiencing a steroid-induced
psychosis.

Her family history was notable for dementia in her mother. Her personal
history was notable for an unremarkable birth and development; she suc-
cessfully completed college and worked as a nurse until retirement in her 50s,
and was married with one child. Her medical history was significant for giant
cell arteritis requiring treatment with steroids.

Her psychiatric history was notable for the absence of mental illness until
her 60s, when Ms. S was brought to the emergency department by her

Fig. 1.1 Possible causes of late-life mania
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husband for talking fast and not making sense. A psychiatric consult attrib-
uted her abnormal behavior to high-dose prednisone she was taking at the
time. This was tapered off and she returned to baseline. Six years later, she
began having increased energy, with problems falling asleep, and increased
cleaning at night while again on steroid medication. She was hospitalized on a
medical service, diagnosed with steroid-induced psychosis, treated with
low-dose neuroleptic medication, and discharged on a lower dose of steroids.
Two months later, Ms. S presented with her first episode of depression
marked by low mood, low appetite with weight loss, low energy, sadness,
loss of confidence, isolation, and poor concentration. She was diagnosed with
major depression and started on nortriptyline and after two months had res-
olution of depression but then began to experience decreased sleep and
increased energy. Lithium was added to her regimen and her diagnosis was
changed to bipolar disorder. Eventually, nortriptyline was tapered and dis-
continued and her mood remained stable on lithium alone for years with no
further episodes of mania or depression.

Learning Points

• Steroids are an example of a medication that can trigger manic episodes
which respond to antipsychotic treatment.

• Some patients will go on to develop recurrent mood episodes which may
be managed with usual treatments for bipolar disorder such as mood
stabilizers.

1.9 Bipolar 1 Disorder Versus Bipolar 2 Disorder

The majority of studies of OABD do not distinguish between bipolar 1 and bipolar
2 disorders, and the use of mania as a convenient defining feature of bipolar
disorder naturally skews samples toward those with bipolar 1 disease. Bipolar
spectrum disorders are a relatively recent area of interest post-dating many studies
and will not be discussed here.

There have been relatively few studies looking specifically at older age or
late-onset bipolar 2 disorder. One study of 525 outpatients in Italy noted a statis-
tically significant reduced prevalence of late-life (defined as age 50) bipolar 2
disorder similar to the reduced prevalence of bipolar 1 disorder found elsewhere [6].
An additional observation was that features of atypical depression (defined in
DSM-IV as hypersomnia, increased appetite or weight gain, leaden paralysis, and
rejection sensitivity), which were seen more frequently in younger patients with
bipolar 2 illness, seemed to diminish as patients aged.
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1.10 Natural History and Course of Illness

1.10.1 Initial Presentation

As previously discussed, mania, the hallmark of bipolar illness, can occur for the
first time at any age, with elders in their 90s experiencing new-onset mania [39, 53–
55]. When the first manic episode arises in the context of a lifetime of unipolar
depression, the clinical diagnosis is changed to bipolar illness. However, there is
disagreement about whether to define bipolar disorder onset as occurring at the time
of first depression, decades prior, or whether to consider the later onset of mania as
initiating bipolar disorder, representing a change or evolution in illness course.

There may be important differences in the way older and younger patients first
present with mania. An older study that defined late-onset bipolar illness as
occurring after age 40 found the late-onset group to present less acutely, with less
violence, irritability, and psychosis, but with more visual, olfactory, and somatic
hallucinations [25]. A population-wide Danish study of 1719 inpatients and out-
patients found that of those diagnosed with bipolar disorder by the end of their first
hospital admission, those with late-onset bipolar illness (defined as beginning after
age 50) presented with more psychosis related to depressions and less psychosis
related to manias when compared to other inpatients with early onset disease [10].
However, these are relative differences between those with EOBD and LOBD
and should not give the impression that those with LOBD do not frequently present
with manias or that these manias do not feature psychotic symptoms. Notably, the
same study, one of the few looking at a large group of older outpatients, found no
differences in initial presentation for outpatients with late-onset compared with
early-onset bipolar illness, suggesting that differences between the two groups may
be less prominent among individuals with milder disease.

Clinical Vignette 1.2
Mr. J is a 74-year-old Caucasian widowed man who presented with his first
episode of mania at the age of 73.

His family history was notable only for later life dementia in his mother. He
had an unremarkable birth and development, did well in school, graduated from
college, and had a career as a college professor with a successful marriage and
two children.Mr. J had no history of substance abuse and his medical history was
notable only for hypertension. When he was in his late 60s, his wife died sud-
denly of an aneurysm and he started seeing a counselor for difficulty coping with
this loss. He was started on citalopram after a one-time visit with a psychiatrist
and was then continued on this medication subsequently by his primary care
physician. His intense feelings of sadness were not accompanied by changes in
sleep, appetite, concentration, or self-attitude, and his depressed mood remitted
after 1 year. He continued to take citalopram over the next five years.

Five years later, Mr. J experienced a number of difficult events over the
course of several months: His brother died, his daughter-in-law was diagnosed
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with cancer, and he himself had a knee surgery with slow recovery. He began
having trouble sleeping with increased energy, late-night reading, and began
sending 3 a.m. emails to family members. His primary care doctor continued
citalopram and started trazodone to help with sleep. The patient felt
over-caffeinated and stimulated. He had an elevated self-attitude, became more
talkative than normal, and began having conversations out loud when others
were not present. Normally frugal, he started purchasing expensive items for
himself and began considering investing in new business propositions.

Mr. J was diagnosed with bipolar 1 disorder. Citalopram and trazodone
were stopped, and he was treated with lithium and olanzapine during an
outpatient partial hospitalization. Over the course of a month, he became less
pressured in speech, began sleeping 7–8 hours regularly, and was able to curb
his spending. He experienced increased fatigue for which his olanzapine was
decreased and he was discharged to outpatient care. He remains on medi-
cations and has had no further episodes of either depression or hypomania.

Learning Points

• Bipolar illness should be considered in elders of any age presenting with
manic or hypomanic behavior even in the absence of prior mental illness.

• Antidepressants may contribute to flares of bipolar illness even years after
their initiation.

1.10.2 Natural Course

It is clear that for many individuals with bipolar disorder, “the illness does not ‘burn
out’ or attenuate over time” [2, 7]. Even among outpatient samples, which tend to
have individuals with less severe illness, up to 5 % per year of older patients with
diagnosed bipolar illness flare into mania or hypomania [11].

One recent large study of 2257 outpatients with bipolar I disorder that compared
patients younger and older than 60 found no statistically significant difference in
acute symptoms of depression or elevated mood, beyond younger people having
more distractibility [8]. However, this study did not categorize patients by the age
of bipolar disease onset and focused on outpatients with insurance, who may have
been a healthier cohort. A recent midsize study of almost 600 outpatients found that
those individuals over 65 years of age with bipolar 1 or 2 disorder had more
depressive and catatonic episodes than hypomanic/manic episodes compared with
their younger counterparts [56].

In general, in older age, bipolar disorder is likely to feature more frequent
episodes of illness and decreasing time spent at baseline [12, 40]. One small
prospective study found that older patients had a more “fragile recovery” with a
significantly greater proportion who had been hospitalized for mania relapsing into
depression prior to discharge [24].
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The European Mania in Bipolar Longitudinal Evaluation of Medication
(EMBLEM) study, one of the few large prospective studies comparing both older
and younger adults being treated for mania, found that adults over 60 were less
likely to present with psychosis, were more likely to have experienced rapid cycling
of a least 4 episodes in the last year, and were more likely to have been treated with
antidepressants [38]. The same study found that by 3 months after an acute mania,
late-onset patients, while having equally severe mania scores at the outset (though
less severe than younger patients), recovered faster and were discharged more
frequently than early-onset older patients. After 2 years of psychiatric follow-up,
significantly more older patients had recurrence of illness than younger patients and
recurred in fewer days [37]. Older patients who had early onset of their illness fared
the worst: Compared with younger patients, fewer recovered and of those that did,
more relapsed into illness [37]. An earlier study found that, similar to younger
populations, medication non-adherence remains a common trigger of relapse or
rehospitalization for this older age group [7].

Frequent recurrence of illness with briefer remissions may partly explain the
greater healthcare use among older adults with bipolar illness. One study comparing
patients over the age of 60 with either unipolar or bipolar depression found that
those with bipolar illness used almost 4 times the total amount of mental health
services and were three times more likely to have been hospitalized in the 6 months
prior to the study than those with unipolar depression [2]. Additionally, although
the mechanisms remain unclear, some research suggests that bipolar disorder is a
neuroprogressive disease, in which episodes of illness leave a lasting legacy on the
brain, contributing to medical comorbidities, cognitive and functional decline, and
poor response to treatment [1, 3].

Clinical Vignette 1.3
Ms. M is a 69-year-old divorced Caucasian woman who was diagnosed with
bipolar 1 disorder in her mid-30s, who with advancing age has become
increasingly challenging to effectively treat, with longer periods of illness
duration and only brief periods of illness remission.

Her family history was notable for bipolar disorder and dementia in her
father and bipolar disorder in a half-sister. Ms. M had an uneventful birth and
development, graduated high school, worked in clerical jobs, later was on
disability for her bipolar disorder, was married and divorced 2 times, and had
4 adult children, one with whom she lived. She had no history of alcohol or
illicit substance abuse but was a lifelong cigarette smoker. Her medical his-
tory was notable for high blood pressure, diabetes type II, and osteoarthritis.
After her diagnosis with bipolar 1 disorder in her late 30s, she had numerous
hospitalizations for manic episodes marked by increased energy, paranoia,
delusional thinking, and aggressive behavior toward family members alter-
nating with hospitalizations for severe depressive episodes. Lithium was a
mainstay of her psychiatric treatment along with antipsychotic or antide-
pressant medications during episodes of illness.
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When younger, Ms. M returned to her baseline with independent func-
tioning after each mood episode. In her 60s, she experienced more functional
and cognitive decline with longer psychiatric hospitalizations when ill. In
addition, she required more day-to-day supervision from family members
when at home, and also started attending an adult day care.

Ms. M presented for acute psychiatric care after vigorous paranoid com-
plaints about her day care facility and her family, accusing them of
mistreating her and stealing her money. She was guarded, fearful, and felt
guilty and was experiencing auditory hallucinations of dead relatives. She
was thought initially to be in a mixed state and started on olanzapine, but later
switched to risperidone due to drug-induced Parkinsonism. Her standing
treatment with lithium was temporarily discontinued due to concerns that a
high serum level had caused ataxia and confusion. Over the course of a
4-month hospitalization, she developed catatonia with minimal verbal
responses, thought due to depression. Sertraline was added to her regimen.
After several weeks, Ms. M became more active and engaged but then
became agitated with reduced sleep and aggressive behavior toward staff with
paranoid accusations and yelling and was diagnosed with mania. Sertraline
was stopped and lithium was restarted along with multiple trials of different
antipsychotic medications, including aripiprazole and ziprasidone. Valproic
acid had previously resulted in neutropenia and, therefore, was not a thera-
peutic option during this hospitalization. Her family, already under significant
stress unrelated to the patient, was not able to support the frequent blood
draws and other measures necessary for a clozapine trial at the time.

After several months, her mood and sleep normalized and she was suc-
cessfully discharged home, with scheduled outpatient follow-up, under the
care of her family on a medication regimen of lithium, quetiapine, and
low-dose haloperidol. Ms. M relapsed, however, within 12 months and
returned to the emergency room due to severe paranoid delusions.

Learning Points

• With advancing age, bipolar illness can present with fewer periods of
euthymia as well as functional decline.

• Older adults are more likely to experience adverse effects of medication
and doses should be titrated cautiously.

1.10.3 Increased Morbidity and Mortality

Bipolar disorder in older age significantly increases the risk of functional decline.
One study of community-dwelling adults over the age of 45 found that those with
bipolar disorder had health care-related quality-of-life scores similar to or worse
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than individuals with schizophrenia, and greater medical comorbidity and preva-
lence of alcohol use disorder than control subjects with similar education and
occupational achievements [57]. Although younger adults with bipolar disorder
have a relatively better overall prognosis than those with schizophrenia, bipolar
disorder in advancing age is associated with increasing functional impairment,
attenuating these earlier distinctions.

A large study of more than 54,000 patients hospitalized for depression or bipolar
disorder in Sweden compared mortality rates and causes of death with the general
population and found that those with bipolar disorder had more deaths than
expected or “excess mortality” even over those with unipolar depression, with
standardized mortality ratios of 2.5 in men and 2.7 in women for all causes [58].
Notably, compared to individuals with unipolar depression, those with bipolar
disorder had more deaths from natural causes and less from suicide, suggesting that
either bipolar disorder, the behaviors associated with it, or its treatment shortens life
span [58]. This premature mortality may partly account for the decreased preva-
lence of bipolar disorder in later life and samples of older adults with early-onset
bipolar disorder may be considered a survivor cohort [1].

Other studies have shown similarly increased mortality likely due to bipolar
illness [16, 59]. A 26-year follow-up analysis of the original five-center Epidemi-
ologic Catchment Area (ECA) study found that those with any bipolar spectrum
illness had 1.42 greater odds of having died in the follow-up period when compared
to those with no bipolar illness after adjusting for age [60]. The association between
bipolar illness and increased mortality remained statistically significant even after
adjusting for increased depressive episodes and drug and alcohol abuse in the group
with bipolar illness. However, when stratified by age and adjusted for drug and
alcohol abuse, the association for those age 30–44 rose above the threshold for
statistical significance, suggesting that if drug and alcohol use can be reduced or
prevented in this younger population, some excess mortality may decline.

1.10.4 Medical Comorbidity

In later life, comorbid medical conditions are common in older adults with bipolar
disorder, including an increased prevalence of hypertension, diabetes, cardiac dis-
ease, and dementia [3]. Despite a similar degree of medical comorbidity, including
cardiovascular disease, those with bipolar illness, compared with unipolar major
depression, have a greater prevalence of endocrine and metabolic disorders,
specifically, hypothyroidism, diabetes, and obesity [61]. It remains unclear how
much of this difference can be attributed to use of medications, such as lithium and
antipsychotics, versus the contribution of factors related to bipolar illness itself.

1.10.5 Psychiatric Comorbidity

Results from the five-center ECA study found that individuals of any age with
bipolar I disorder have a substantially higher risk of drug and alcohol use—with a
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substance abuse prevalence rate of 61 % and a lifetime prevalence of drug and
alcohol dependence double that of those with major depression [62]. Another
community sample demonstrated that those living with bipolar disorder in later life
continue to report more alcohol use disorder, dysthymia, generalized anxiety dis-
order, and panic disorder than their age cohort without bipolar disorder. Although
screening elders for psychiatric and substance use disorder comorbidity is recom-
mended, the prevalence of lifetime and 12-month alcohol use disorder, dysthymia,
and panic disorder in this group was less than in those under 65 with bipolar
disorder [63]. One study that divided age of onset into three groups found that those
who developed bipolar disorder before age 21 showed a greater prevalence of drug
use disorders than those with later onset disease [33].

1.11 Summary

Although the prevalence of bipolar illness decreases with age, the need for mental
health services among elderly patients with bipolar illness rises. Older patients may
have more frequent recurrences of depressions and hypomanias or manias with
briefer remissions when compared to younger patients. They also have dispropor-
tionately high rates of healthcare utilization when compared to older patients with
unipolar depression. Clinical management of older age bipolar disorder will be
discussed in Chap. 4, but is frequently complicated by medical comorbidity, psy-
chiatric comorbidity, functional and cognitive decline, loss of social supports, and
age-related physiologic changes in renal and liver function affecting drug phar-
macokinetics and pharmacodynamics. Research has identified EOBD and LOBD as
groups with likely different etiologies of bipolar disorder, but the significance for
prognosis and treatment remains unclear. Perhaps to a degree greater than for any
other mood disorder, the clinical complexity of OABD requires thoughtful and
consistent psychiatric care.

Clinical Pearls

• The numbers of older adults with bipolar disorder are expected to increase
in the future.

• While prevalence rates of older age bipolar disorder are low in community
samples, older adults with bipolar disorder are frequently seen in clinical
treatment settings and have high rates of psychiatric service utilization.

• OABD represents a heterogeneous group of individuals and includes
adults with EOBD and LOBD, who may differ in terms of clinical course
as well as illness pathogenesis.

• Individuals with late-onset bipolar illness are more likely to be women,
less likely to have a family history of bipolar disorder, and more likely to
have cerebrovascular risk factors or disease.
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• Bipolar disorder does not “burn out” with advancing age. Rather, older
adults with bipolar disorder may experience more frequent periods of
illness with less time spent euthymic and at baseline levels of functioning.

• Individuals with OABD frequently have medical and psychiatric comor-
bidities which complicate treatment.
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2Clinical Assessment of Older Adults
with Bipolar Disorder

Annemiek Dols, Peijun Chen, Rayan K. Al Jurdi
and Martha Sajatovic

2.1 Introduction

Among older individuals with bipolar disorder, there may be substantial variability
in clinical presentation and outcomes [1, 2]. Medical comorbidity is the norm rather
than the exception, and cardiovascular disease, metabolic abnormalities, and cog-
nitive impairment are particularly relevant across the life span [3–5]. Cognitive
dysfunction may occur in at least 1/3 of older people with bipolar disorder [6]. Over
time, bipolar disorder might act in concert with other neuropathological mecha-
nisms such as vascular disease to accelerate aging and cognitive deterioration [1–6].

This chapter on clinical assessment of older adults with bipolar disorder will
discuss the differential diagnosis of manic presentation in older individuals as well
as the elements of a clinical evaluation appropriate for the older adult who may
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have bipolar disorder. This includes the psychiatric clinical interview,
history-taking, risk assessment, application of standardized techniques in the
assessment of mood symptoms, and that of cognition as well as the assessment of
medical and psychiatric comorbidities.

Clinical Vignette 2.1

Introduction

Ms. K is a 62-year-old married woman with type I bipolar disorder, main-
tained on lithium 1200 mg/day for the past 25 years. She has had 2 psy-
chiatric hospitalizations in her lifetime—the first related to a manic episode in
her mid-twenties and then a post-partum depression after the birth of her
second child at the age of 30. She successfully responded to electroconvulsive
therapy (ECT) for the episode of post-partum depression.

Ms. K has maintained a relatively stable euthymic state over the past
decade although she has had some difficulty in her performance as a clerk in
an insurance company over the last year since the company implemented a
new electronic record system which she has found hard to master. She feels
frustrated that some of her younger coworkers have no problems with the new
computer system, while she continues to struggle.

Relevant Medical History

Ms. K is 18 kg overweight with a history of type II diabetes mellitus, treated
with an oral hypoglycemic agent. Her most recent laboratory testing
demonstrated HbA1c = 7. She has hypertension and is prescribed a
beta-blocker. At times she forgets to take her antihypertensive medication,
although her adherence has improved somewhat over the past 6 months after
her daughter recommended that she use a weekly pill-minder. Ms. K has a
history of migraines, which have been well controlled with as-needed use of a
triptan drug. Her clinician recently checked a basic metabolic serum panel
which was unremarkable except for a serum creatinine value of 1.1 mg/dL.
Ms. K has been smoking ½ pack of cigarettes/day for the past 4 decades. Her
mother had a history of recurrent depression and developed Alzheimer’s
disease in her 70s.

A New Problem

Approximately 6 months ago, Ms. K noticed a mild bilateral hand tremor that
caused her embarrassment and slightly interfered with her ability to conduct
her clerical duties. Her primary care clinician checked a basic serum chem-
istry panel and told her that labs looked “fine” except for “very mild
impairment in kidney functioning,” but did not recommend further medical
work-up or evaluation. Worried about both the tremor and the abnormal
laboratory testing, Ms. K reduced her lithium on her own to 900 mg/day. Her
tremor resolved within the next week.
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In the Last Several Weeks

Ms. K has become increasingly irritable at home. She is waking up
approximately twice during the night to use the toilet, but unlike her previous
usual pattern has found it difficult to get back to sleep readily when she
returns back to bed. Last week, Ms. K made a few inappropriate comments to
a coworker in the employee lounge which was out of character for her. Now,
her concerned husband accompanies her to the clinician’s office. He states
that Ms. K seems “forgetful” at times in addition to being irritable and
wonders if she is developing dementia like her mother.

2.2 Differential Diagnosis

Manic symptoms, such as disturbed sleep, irritability, and impaired attention, in
later life have a broad differential diagnosis including (late-onset) bipolar disorder
(LOBD) and schizoaffective disorder (primary mania), mania due to a specific
medical cause (secondary mania) as well as delirium and dementia. Older age
mania is not rare; the overall prevalence is estimated to be 6.0 % in older psy-
chiatric inpatients with about one-third experiencing their first manic episode (i.e.,
late-onset mania) [7]. Although the management of both primary mania and sec-
ondary mania may be similar, the etiology of mania is of importance as the
appropriate treatment of secondary mania includes addressing the cause [8].

2.2.1 Mania and Physical Health

Older age manic symptoms and physical health are highly linked. Somatic factors
may be a true cause of mania (secondary mania) or may trigger mania as a first
manifestation of bipolar disorder in a person with a latent vulnerability, either with
or without a history of depressive episodes. Somatic comorbidity may also be
present in an individual without any causal relationship to mania.

The concept of secondary mania was introduced by Krauthammer and Klerman
in 1978 [8] as a condition with manic symptomatology resulting from an underlying
medical illness that could develop in people with no history of mood disorder. For
manic symptoms to be classified as secondary mania, the patient should have no
history of primary mood disorder or evidence of delirium. As noted in Table 2.1,
the list of various neurological conditions, systemic disturbances, and medications
that have been described to cause secondary mania is extensive [9] Mania has been
linked to cerebrovascular accidents, primary or metastatic brain tumors, and trau-
matic brain injury. Temporal lobe epilepsy, encephalitis, meningitis, HIV
encephalopathy, and tertiary syphilis have all been associated with mania [10]. In
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Table 2.1 Possible causes of
secondary mania

Neurological Dementia/neurocognitive disorders

Traumatic brain injury

Epilepsy

Infectious encephalitis

Cerebrovascular disease

Brain tumors

Movement disorders

Systemic Infections

Thyroid abnormalities

Illicit Drugs: i.e., cocaine

Medication Antidepressants

Benzodiazepines

Corticosteroids

Thyroid replacements

Dopamine agonists

Antibiotics

addition, thyrotoxicosis, Cushing’s disease, vitamin B12, and niacin deficiency can
produce symptoms which mimic mania [11]. While secondary mania can occur at
any age, it is more common in older patients given the higher prevalence of
potentially causative medical conditions and medications.

Presently, data are lacking to label “due to a somatic condition or medication” as
a diagnostic specifier in bipolar disorder. As we know from other psychiatric dis-
orders (e.g., schizophrenia), certain substances (e.g., cannabis) can prime the
development of psychiatric disease. As with delirium, many somatic conditions can
cause mania; however, some patients seem more at risk. For example, vascular risk
factors may prime older patients and patients with vascular (non-symptomatic)
brain damage to develop manic-type symptoms.

2.2.2 Mania as a Symptom of Dementia

Particularly relevant to the clinical assessment of older adults, depending on the
location of neurodegeneration, disinhibited behavior can be a symptom of Alz-
heimer’s disease [12] or vascular dementia [13]. Disinhibition is also one of the
core symptoms of the behavioral variant of frontotemporal dementia (bvFTD) [14].
According to the recent International Consensus criteria for bvFTD, at least 3 of the
6 core symptoms of behavioral disinhibition-apathy, stereotyped or compulsive
behavior, loss of empathy, hyper-orality, and executive deficits are needed to make
the diagnosis [14]. Neuroimaging and cerebrospinal fluid (CSF) biomarkers may
help in possibly understanding potential cause of dementing illness [15, 16];
however, the differential diagnosis for FTD currently relies on clinical judgment.
Frontal lobe syndrome, a positive history of psychiatric illness, male gender, a
relative absence of stereotypy, and presence of depressive symptoms are predictive
for psychiatric origin symptoms rather than bvFTD [17].
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A possible link between bipolar disorder and bvFTD has also been suggested by
case reports of patients presenting with manic symptoms as a first manifestation of
bvFTD [18, 19] and patients with a lifetime diagnosis of bipolar disorder evolving
into bvFTD [20, 21]. This large clinical overlap in social cognition, executive
disturbances, and behavioral profiles might be explained by the involvement of
common functional neuro-anatomical networks [22–24]. A proportion of bvFTD
patients have a slow course with relatively normal neuroimaging, particularly those
carrying a C9orf72 repeat expansion [25]. This repeat expansion has been found in
patients with bipolar disorder preceding FTD [26, 27]; however, this mutation was
not detected in a cohort of 206 patients with bipolar disorder [28].

The condition fulfilling criteria for possible bvFTD failing to convert to prob-
able bvFTD over time is labeled the benign bvFTD phenocopy syndrome [29, 30].
These patients exhibit behavioral and functional impairments consistent with a
frontal lobe syndrome but fail to progress over time and have no frontal or anterior
temporal atrophy or hypo-perfusion at follow-up. Although an alternative expla-
nation is generally lacking in these cases, it is possible that this could be an
end-stage manifestation of bipolar disorder.

2.2.3 Secondary Mania with a Neurological Cause

Although far less common than depression, mania can occur in 1 % of stroke
patients, in 2–12 % of patients with movement disorders such as Huntington’s
disease, in patients with epilepsy or infections of the brain [31]. Tumors, neuro-
surgery, and traumatic head injury can result in manic symptoms [10], occasionally
with a delay of up to 12 months before the manic symptoms develop [32, 33]. Focal
brain lesions in the right hemisphere have been associated with mania [34]. Steffens
and Krishnan [35] proposed criteria for vascular mania and depression subtype
specifiers, and their concept of vascular mania appears to have some overlap with
the neurological disinhibition syndrome. Late-life mania may occur in patients with
non-symptomatic vascular brain damage.

Differentiating between frontal disinhibition and bipolar mania can be chal-
lenging. While many symptoms are overlapping between the two conditions,
bipolar mania may be more characterized by elevated mood and decreased need for
sleep, rather than disturbed sleep. The presence of a positive family history of
affective disorder may indicate that a somatic cause resulted in mania by triggering
an existing bipolar predisposition [8].

2.2.4 Mania in the Context of Established Older Age Bipolar
Disorder

In general, medical comorbidities are a substantial burden in older age bipolar
disorder patients [36, 37]. A retrospective chart review of 73 patients over age 65
admitted for a manic episode revealed that 86.3 % had medical comorbidity [38].
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Clinical emphasis on maintaining optimal physical health and avoiding polyphar-
macy may optimize the likelihood for better outcomes.

Clinical Vignette 2.1, Continued

Ms. K’s new symptoms of irritability, disturbed sleep, and disinhibited behavior
in the context of her history of bipolar 1 disorder, diabetes, hypertension, and
medication usewarrant closer evaluation. Her symptoms of irritability, decreased
sleep, and disinhibition are consistent with a manic episode. Her husband men-
tioned concern about memory problems, and her difficulties inmastering the new
computer system could indicate executive dysfunction. Her behavioral changes
and cognitive impairment could also suggest possible early dementia and several
etiologies could be considered. Hypertension, diabetes, and smoking are all risk
factors for vascular dementia, and her family history is positive for Alzheimer’s
disease. With her disinhibited behavior, diminished social empathy, and prob-
lems in executive functioning, she could fulfill the criteria for bvFTD.

Ms. K’s inadequate medication adherence, an untreated medical condition, or a
new somatic comorbidity presenting as secondary mania should all be considered.

The clinical picture of older age bipolar mania can present as a mild
confusional state, with disturbed attention as a key symptom. Additionally,
the first priority should be to check her lithium serum levels, as toxicity can
cause a variety of symptoms and subtherapeutic serum levels can induce a
relapse.

Learning Points

• Medical comorbidity is common in older people with bipolar disorder.
• New onset physical symptoms, such as tremor, may represent emerging

and aging-related, drug-related side effects or new medical or neurological
comorbidity. This needs careful clinical evaluation that includes obtaining
collateral history.

• Treatments for bipolar disorder need to be monitored and periodically
reassessed as individuals age. Over time, some individuals may develop
adverse effects or relative intolerability to specific therapeutic agents.

2.3 Assessment

2.3.1 The Clinical Interview and History-Taking

Recognizing and accurately diagnosing bipolar disorder in the geriatric population
can be challenging. This is due to a number of factors, including the influence of
culture and concomitant medical comorbidities, as well as the cyclical and chronic
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nature of bipolar disorder. From a diagnostic perspective, the presence of bipolar
depression or psychotic symptoms may complicate the clinical presentation and
distinguishing between mixed episodes, agitated depression, or mania with psy-
chotic symptoms or a schizoaffective disorder adds to the complexity of diagnosis.
Additionally, co-occurring psychiatric conditions (e.g., substance abuse) may dis-
tract clinical focus from symptoms of bipolar disorder, especially if the presenting
symptoms for the other condition are more severe and prominent. Accurate diag-
nosis can be complicated in patients presenting with concurrent cognitive symp-
toms. For example, to return to our clinical vignette, it is very important for the
clinician to determine whether Ms. K’s new complaints of forgetfulness and frus-
tration with the new electronic record system are the outcome of distractibility—as
part of an acute manic episode exacerbation—or due to new neurological etiology
such as Alzheimer’s disease or FTD.

The literature is not clear as to whether there are symptom profile and severity
differences between patients with OABD and younger individuals with bipolar
disorder. Studies have suggested that some mood symptoms—namely anorexia,
anxiety, somatic complaints, psychomotor agitation, suicidal behavior, hallucina-
tion, and delusions—are more severe in older age bipolar disorder [39]. However,
Al Jurdi et al. [40] found that neither the severity nor the prevalence of bipolar
manic or depressive symptoms differed when comparing young bipolar patients
with older bipolar patients. Importantly, the DSM-5 has no age-specific variations in
diagnostic criteria for bipolar disorders.

The success of a clinical interview depends on collecting all relevant information
through effective communication. This is especially important when interviewing
older patients. Box 2.1 provides suggestions to guide the clinician’s interaction with
older patients. During the interview of a geriatric patient, atypical, subsyndromal,
and vague symptoms can be expected. Clinicians should make thorough inquiries
about symptoms that patients may perceive to be expected aspects of aging. These
include sleep disturbances, lethargy or decreased energy, and changes in appetite.
Using a structured format and in consideration of the patient’s symptoms, a psy-
chiatric review of systems should be part of the initial interview.

Box 2.1 Tips for interviewing geriatric patients

• Address the patient by last name (family name), using the title patient
prefers.

• Speak slowly in a clear, low-pitched voice.
• Face the patient directly at eye level to allow for lip reading in those who

may be hard of hearing or hearing-impaired.
• Pay attention to verbal and nonverbal clues (tempo of speech, tone of

voice, eye contact).
• Remember that the exam starts in the waiting area, Observe movements

walking into room, gait, ability to sit and rise from the waiting room chair.
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• Allow adequate time for the patient to respond (information processing
and memory retrieval may be slow, but unimpaired).

• Include family and support-system members as appropriate for the
patients cognitive, functional and sociocultural status.

• Don’t rush and try not to interrupt.
• Use active listening skills.
• Eliminate visual and auditory distractions (background office noises).
• Use adequate lighting (including sufficient light on your face).

Clinicians should explore the patient’s current and past hypomanic, syndromal
manic, mixed, or major depressive episodes as well as observed euthymic and
subsyndromal symptoms. The interviewer should address onset, frequency, pro-
dromes, precipitants of symptoms, and the impact of patients’ symptoms on their
daily social and occupational activities.

In the case of the clinical vignette, Ms. K’s struggles with the new computerized
system could reflect cognitive symptoms, while her relationship with her colleagues
could reflect mood symptoms. Additionally, the existence of other psychiatric
conditions during prior mood episodes should be characterized as well as both
adverse and therapeutic responses to past treatment approaches. A depressed
patient’s ability to describe and recall past elevated mood events may be impaired.
Similarly, during a manic episode, patients tend to have a suboptimal insight on the
nature of manic symptoms. Patients with chronic illness characterized by numerous
episodes of mood illness may find remembering the details about a specific episode
to be problematic. In these instances, collaborative sources, such as family or close
informants, can fill in the gaps to ensure diagnostic accuracy.

As noted in Box 2.2, medical history and current medical status are crucial
components of the clinical interview of the older patient. Because some psychiatric
conditions arise due to comorbid physical conditions, and because medical disor-
ders can worsen symptom severity of a primary psychiatric condition, prior and
existing medical conditions and treatments must be evaluated in detail.
Co-occurring psychiatric conditions, past and current treatments, and treatment
response as well as adherence to treatment regimens and lifestyle factors such as
physical activity levels and use of tobacco or other substances must all be incor-
porated into the assessment and plan of care.

Box 2.2 Elements of the clinical interview for an older patient

• Chief complaint (s).
• Current symptoms and history of present illness.
• Psychiatric review of systems.
• Past psychiatric history.
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• Family psychiatric history.
• Family medical history.
• Social history.
• Developmental history.
• Current and past medical history including medications prescribed,

medication adherence and list of current healthcare providers as well as
previous diagnostic procedures such as neuroimaging and neurocognitive
evaluations.

• Assessment of lifestyle factors (drugs and alcohol, smoking, exercise and
other healthy or unhealthy behaviors).

• Assessment of past and recent functional status including driving history,
independent living skills, and guardianship status.

Addressing biopsychosocial stressors is a priority in the evaluation of the older
patient with known or suspected bipolar disorder. The interview should assess
current employment if applicable, sources of social support (including guardianship
status), religious beliefs and participation, cultural experience, marital status, living
situation, and an assessment of functioning including any changes in social and
occupational functioning or activities of daily living, such as ability to prepare
meals or drive. Because of the chronicity and the involvement of multiple organ
systems in bipolar disorder, the context in which a patient is experiencing and
attempting to cope with cognitive dysfunction, comorbid medical conditions, and
difficulty with activities of daily life is highly relevant.

When taking the family history, priority should be given to obtaining informa-
tion about first-degree relatives and/or others who have received diagnoses of and
undergone treatment for psychiatric disorders or symptoms (e.g., suicidal ideation
and attempts, and psychotic disorders and symptoms, etc.).

As warranted by the history and presentation, reviewing recent or implementing
new imaging and laboratory workup is recommended. As discussed previously,
many neurological and systemic diseases can present as mania. Accordingly, fre-
quently ordered tests in the evaluation of the geriatric patient with what appears to
be bipolar symptoms include complete blood count blood electrolytes, kidney and
liver function tests, thyroid function tests, urinalysis and urine drug screen, EKG,
and B12, folate, fasting lipid profile, and fasting blood glucose [41–44] (Table 2.2).
More specialized testing may warranted depending on the clinical presentation and
differential diagnosis. For example, brain imaging [brain-computed tomography
(CT) or magnetic resonance imaging (MRI)], an electroencephalogram (EEG), or
lumbar puncture with cerebrospinal fluid analysis may be ordered to rule out
cerebrovascular accidents seizures or meningoencephalitis presenting with manic
symptoms [42–44].
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2.3.2 Risk Assessment

Care should be taken when evaluating older patients for risk of self-harm. In 2014,
the suicide rate of elderly men older than 65 years was reported to be 16.6 per
100,000. Among white men over 85 years, the suicide rate is 50.67 per 100,000 the
highest of any age-gender-race group [45]. Suicidal ideas or fantasies as well as
recent actions, religious and cultural beliefs, and any previous history of disinhi-
bition impulsivity should all be assessed. Access to weapons and other methods of
self-harm must be evaluated, especially if the patient reports having considered
such methods. Information on prior incidents of self-harm, including aborted or
actual suicide attempts, is crucial. Intervention is warranted when patients present
with anhedonia, feelings of hopelessness, a history of suicide attempts [46],
impulsivity [47], anxiety [48], psychosis [48, 49], or substance use [50, 51].
Patients who can find no reason to continue living or have stopped planning for the
future such as the individual with severe chronic and/or terminal illnesses are at
high risk for suicide [52]. Hospitalization or other high-intensity interventions
should be pursued as determined by careful risk assessment.

Table 2.2 Assessment of physical health in older bipolar patients

Recommendations

History Medical history

Medications including over the counter medications

Cigarette smoking

Alcohol and illicit drug use

Family history for somatic illnesses
History of medication/other allergies

Physical
examination

Blood pressure and pulse

Waist circumference if there is concern for possible metabolic syndrome

Weight and height
ECG

laboratory
studies

Full blood count

Electrolytes, urea, creatinine

Liver function tests

Fasting blood glucose

Fasting lipid profile
Thyroid screening
B12, folate (if there is concern about cognitive impairment)
Serum blood levels of current medications such as lithium and
anticonvulsant medications

Used with permission from Ng et al. [41]
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2.3.3 Cognitive Assessment

Cognitive dysfunction is well recognized as a core component of bipolar disorder
[53, 54–56]. Cognitive deficits occur in approximately 40–50 % of euthymic,
geriatric bipolar patients [6, 57, 58] and have been noted to occur across mood states,
and to persist through the euthymic phase [59–63]. Dysfunction is found in attention,
cognitive flexibility, information process speed, memory, semantic fluency, and
verbal fluency [54, 64, 65]. Numerous individual neuropsychological tasks have
been evaluated in studies addressing cognitive function in bipolar disorder. More
vascular burden and more psychiatric hospital admissions in addition to age are
associated with cognitive dysfunction in older age bipolar disorder [66]. Cognitive
dysfunction in older people is associated with worse clinical outcomes [67].

The area of cognitive assessment in bipolar disorder generally has expanded in
recent years. While most general psychiatrists will not administer neuropsycholog-
ical testing, it may be helpful to understand some of the key domains where cognitive
impairment may occur. Recently, studies of bipolar disorder in the general population
have included core measures from the Measurement and Treatment Research to
Improve Cognition in Schizophrenia (MATRICS) for Consensus Cognitive Battery
(MCCB) [54], with some modifications specific to bipolar disorder [68]. The
MATRICS Consensus Cognitive Battery (MCCB) was initially designed to be
uniformly applied to clinical trials targeting cognitive function in patients with
schizophrenia [69, 70]. MCCB assesses the domains of attention/vigilance, pro-
cessing speed, working memory, verbal learning, visual learning, reasoning and
problem solving, and social cognition. MCCB has been tested in mixed-age patients
with bipolar disorder [71, 72]. The Brief Assessment of Cognition in Affective
Disorders (BAC-A) is composed of 6 subtests of the Brief Assessment of Cognition
(BAC) and Brief Assessment of Cognition in Schizophrenia (BAC-S) and 2 addi-
tional tests: affective interference and emotion inhibition. A composite score is
derived from the 6 subtests of the BAC-A, as well as the BAC and BAC-S [73].

The International Society for Bipolar Disorders–Battery for Assessment of
Neurocognition (ISBD-BANC) is a cognitive battery developed to address specific
cognitive issues in bipolar disorder in order to be more applicable for international
use in broad bipolar disorders research. ISBD-BANC includes subtests from the
MCCB and the Stroop Test and TMT-B, while flexible components include the use
of either the HVLT-R or CVLT, as well as the optional inclusion of the WCST [68].

Specific to the older age bipolar population, a general neuropsychological battery
by Gildengers et al. [74] encompassed 21 well-established and validated individual
tests measuring multiple cognitive domains, and grouped into four distinct cognitive
domains based on factor analysis: Delayed Memory, Information Processing
Speed/Executive Function (Trails A, Stroop, Executive Interview, Animal Fluency,
Digit Symbol Substitution Test), Language (Spot the Word, Letter Fluency, Silly
Sentences), and the Visuomotor (Rey-Osterrieth Complex Figure Copy, Simple
Drawings, Finger Tapping, Block Design, Trails B). While most office-based clinical
evaluations do not include an extensive neurocognitive battery, a comprehensive
evaluation of the older adult with bipolar disorder that seeks to answer important
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questions such as current and future support needs should include at least a subset of
cognitive evaluations for task-specific domains.

2.4 Symptom Rating Scales

Standardized rating scales have been critical for studying bipolar disorder and a
number of these scales are useful in an office setting for both evaluating and
monitoring patients. In research, assessment of bipolar disorder and psychiatric
comorbidities can be done through a semistructured diagnostic interview, as the
Mini-International Neuropsychiatric Interview Plus (MINI) [75] or Structured
Clinical Interview for DSM Disorders (SCID) [76]. Several scales are available to
rate comorbid symptoms, such as the Beck Anxiety Inventory (BAI) [77] and
Hamilton Anxiety Rating Scale (HAM-A) [78] for anxiety symptoms, or Alcohol
Use Disorders Identification Test (AUDIT) [79] for alcohol use. A major function
of rating scales, particularly in clinical trials, is to assess bipolar symptom severity.
Some of the briefer rating scales, especially those that are self-rated tools such as
the Quick Inventory of Depressive Symptomatology (QIDS) and the Beck
Depression Inventory (BDI), can be used in clinical settings. Commonly used
bipolar symptom rating scales, including those that can be self-rated by patients, are
summarized in Table 2.3. In the era of growingly sophisticated information tech-
nology, electronic self-monitoring instruments using computers, personal digital
assistants, Web interfaces, and smartphones have recently been explored. A recent
review by Fauholt-Jepsen et al. [80] suggested that electronic self-monitoring of
depression is more robust than that of mania and that more rigorous studies on its
benefits and harm are needed.

2.4.1 Assessment of Comorbidities

2.4.1.1 Psychiatric Comorbidities
The definition of comorbidity is the occurrence of 2 syndromes in the same patient,
and presupposes that they are distinct categorical entities. Psychiatric symptoms,
fitting the criteria for an anxiety disorder, substance abuse, or personality disorder
may be part of bipolar disorder or occur alongside of it as a comorbid condition.
This explains why rates vary among studies, with up to 65 % of bipolar patients
meting DSM-IV criteria for at least 1 comorbid Axis I disorder [82]. Common
psychiatric comorbidities in studies among younger adults with bipolar disorder
include substance abuse, anxiety disorders, attention-deficit/hyperactivity disorder,
eating disorders, and personality disorders [83]. In contrast, the rates of psychiatric
comorbid conditions in older adults with bipolar disorder appear lower (anxiety
disorders up to 9.8 %) [84, 85], except for lifetime alcohol dependence and abuse
and lifetime substance dependence (latter ranging from 9 to 29 %). Psychiatric
comorbidities in bipolar disorder are associated with more severe symptoms,

32 A. Dols et al.



increased suicidality, poor adherence, and an overall more complicated course of
illness. The need for appropriate treatment of substance use is underlined by the
findings that bipolar patients who achieved sustained remission of their comorbid
substance abuse had better outcomes in the area of role functioning [86]. In turn,
effectively treating bipolar patients with mood stabilizers has been shown to reduce
their engagement in substance abuse [87, 88].

2.4.1.2 Recognizing and Assessing Somatic Comorbidities
Medical conditions coexisting with bipolar disorder may be truly comorbid, related
to the treatment of bipolar disorder, or a combination of both. Since few studies
have studied medical comorbidities in bipolar older patients [84], knowledge on
somatic comorbidities in bipolar disorder is mainly derived from studies in younger

Table 2.3 Common symptom rating scales in bipolar disorder

Scale Key Features

BDRS 20 items for bipolar depression; includes items that are more common in bipolar
versus unipolar depression; rater-administered; 15 min

HAM-D 17 items version, and 21 items version for depression; heavily influenced by
physical symptoms; rater-administered; 20–30 min

IDS-C30 30 items for depression; has both self-rated version; and rater-administered
version; 30 min

MADRS 10 items for depression; minimal focus on physical symptoms rater-administered;
15–20 min

QIDS 16 items for depression; has QIDS-SR (self-rated version); and QIDS-C
(rater-administered version); 5–10 min

BDI 21 items for depression; self-rated; 5–10 min

BRMS 11 items for mania; rater-administered; 15–30 min

CARS-M 15 items for mania; rater-administered; 15–30 min

CGI-BP 3 domains: mania, depression, overall; each with 3 items; rater-administered; less
than 5 min

MADS 23 items for mania; rater-administered; 60 min

MMRS 28 items for mania; rater-administered; 30–45 min

MRS 11 items for mania; rater-administered; 15 min

MSRS 26 items for mania; rater-administered; 15–30 min

PS 7 items for mania; rater-administered; 15–30 min

YMRS 11 items for mania; rater-administered; 15 min

Used with permission from Sajatovic et al. [81]
BDRS Bipolar Depression Rating Scale; HAM-D Hamilton Depression Rating Scale; IDS-C30
Inventory of Depressive Symptomatology-30-Item Clinician Version; MADRS Montgomery
Äsberg Depression Rating Scale; MDD major depressive disorder; QIDS Quick Inventory of
Depressive Symptomatology; BDI Beck Depression Inventory; BRMS Bech-Rafaelsen Scale;
CARS-M Clinician Administered Rating Scale for Mania; CGI-BP Clinical Global
Impression-Bipolar Disorder; MADS Mania Diagnostic and Severity Scale; MMRS Modified
Manic Rating Scale; MRS Mania Rating Scale; MSRS Manic State Rating Scale; PS Peterson
Scale; SADS Schedule for Affective Disorders and Schizophrenia; YMRS Young Mania Rating
Scale; MDS Manic Depressiveness Scale; and MDQ Mood Disorder Questionnaire
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or mixed aged samples. A review of comorbidity in older patients with bipolar
disorder found an average of 3–4 medical comorbidities [84], including: metabolic
syndrome (up to 50 %); hypertension (45–69 %); diabetes mellitus (18–31 %);
cardiovascular disease (9–49 %); respiratory illness (4–15 %); arthritis (16–21 %);
and endocrine abnormalities (17–22 %) [83], as well as atopic diseases such as
allergic rhinitis and asthma (6–20 %), which can greatly impact quality of life [84,
89, 90]. The number of somatic comorbidities is reported to increase with each
decade of life, to 11 comorbid somatic conditions in those older than 70 years [56].

Although older bipolar patients have a greater burden of physical illnesses than
similarly aged unipolar depressed peers [91], the overall prevalence of somatic
comorbidity in patients with bipolar disorder appears comparable to rates reported
in community-based geriatric samples [84]. Nevertheless, bipolar patients have
much higher mortality rates: death due to cardiovascular and other physical ill-
nesses on average of 10 years earlier than the general population [92]. In light of
this early mortality, patients with bipolar disorder who survive into old age likely
represent a disproportionately healthier subpopulation. This was illustrated by a
report on metabolic syndrome in older bipolar and schizophrenia patients with rates
comparable with healthy elderly [93].

Comorbid medical conditions will limit treatment options for bipolar disorder by
drug-interactions and altered drug metabolisms. Polypharmacy is frequent, with
31.7 % of patients reported to be on six or more medications [85]. As some psy-
chiatric patients have a limited access to physical health care, screening, and pre-
vention [94], their somatic care should have the attention of mental health
professionals. The recommendations for somatic workup have been defined by the
International Society for Bipolar Disorders [41] and are summarized in Table 2.2.
They include history-taking, physical examination, and laboratory studies. For older
patients with bipolar disorder, screening for side effects and/or complications of
medication and evaluating their general physical health are recommended more
frequently (2–4 times a year) [41]. In patients using antipsychotics screening for
metabolic syndrome is advised (fasting lipid profile, fasting blood glucose, blood
pressure, and waist circumference).

Close collaboration between mental health, primary care, and medical speciality
clinicians is strongly recommended.

2.5 Summary and Directions for Future Research

As illustrated in the preceding text, the clinical assessment of the older adult with
bipolar disorder requires careful consideration of aging-related factors such as
increased risk of dementia, medical and psychiatric comorbidities and the psy-
chological sequelae of cumulative medical burden, cognitive decline, and functional
impairment. Mania, particularly when it is of new onset in an older individual,
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should be evaluated for the presence of medical and neurological conditions as well
as medications that may cause secondary mania. The clinical interview and
history-taking is essential to the evaluation of the older adult with bipolar disorder
as is supplemental laboratory, radiologic, and neuropsychological evaluation.
Standardized tools for evaluating symptom severity, comorbidity, and neurocog-
nitive status can be helpful in informing treatment planning and prognosis.

There is still insufficient research on assessment methods of the older individual
who presents with bipolar symptoms. A recent report on older age bipolar disorder
by the International Society for Bipolar Disorder (ISBD) notes that there is a critical
need for studying a variety of aspects of bipolar disorder in elderly individuals,
particularly as this will be helpful in health policy planning given the general global
demographic trends [2]. A challenge in interpreting existing research studies is
substantial sample heterogeneity and disparate measures used to evaluate symp-
toms, comorbidity, functional status, cognition, and other outcomes. Developing
minimum data set recommendations such as use of specific symptom measures and
medical burden evaluation as well as a cognitive assessment battery relevant to
older individuals could help to address some of these methodological limitations
and pave the way for more standardized evaluations. This is turn has potential to
inform a prognosis on the individual and population level and advance under-
standing bipolar disorder trajectory in the second half of life.

Clinical Pearls

Differential Diagnosis

• Somatic conditions can cause late-life mania; a full somatic work-up is
warranted, especially in patients who first present with mania in later life.

• Secondary mania can be caused by an extensive list of medications,
metabolic disturbances and neurological conditions.

• Tumors, neurosurgery and traumatic head injury can result in manic
symptoms described as vascular/neurological mania or neurological dis-
inhibition syndrome.

• Dementia with involvement of the frontal circuit can present with manic
symptoms, most specific in bvFTD.

Clinical Interview, History Taking, Risk Assessment

• The clinical interview and history-taking is essential to appropriately
assess older individuals who appear to present with possible bipolar
disorder.

• Collateral information from care givers and family members is an essential
component of the clinical evaluation of the older individual with bipolar
disorder.
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• As many systemic illnesses presentation can mimic bipolar disorder,
clinicians should be diligent in evaluating whether the presenting symp-
toms are exacerbation of a primary bipolar disorder or due to a systemic
disease.

• Compared to the general population, elderly patients are at higher risk for
suicide. Risk assessment is an essential element of every clinical
encounter.

Cognitive Assessment

• Cognitive dysfunction is a common and core feature of bipolar disorder
that is associated with disability and poor outcome. Older bipolar patients
may be particularly at risk for cognitive impairment and focused cognitive
assessment should be part of a comprehensive evaluation.

• Neurocognitive assessments used in later-life bipolar disorder should be
sensitive enough to detect impairment and track meaningful change, and
at the same time, should be practical for implementation.

• There have been a variety of neuropsychological instruments in studies of
adults with bipolar disorder. The MATRICS Consensus Cognitive Battery
(MCCB) appears to include reasonable core components with additional
measures that have been included in the International Society for Bipolar
Disorders–Battery for Assessment of Neurocognition (ISBD-BANC).
Recent studies have identified neuropsychological batteries that may
identify impairments most common in older adults.

Assessment of Comorbidities

• Clinicians providing care for bipolar elderly patients should carefully
assess for comorbid conditions, choose treatment options that take into
account these comorbid states, minimize side effects and treatment
burden.

• Given the high prevalence of medical comorbidity in older bipolar
patients, general medical conditions should be regularly screened for to
enable timely diagnosis and treatment.

• Close collaboration between mental health, primary care, and medical
speciality clinicians is strongly recommended to optimize care in these
patients with high psychiatric and medical complexity.
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3Neurobiology of Older Age Bipolar
Disorder

Eulogio Eclarinal and Olusola Ajilore

Clinical Vignette 3.1
Mr. F is a 60-year-old Caucasian male with a history of hypertension, chronic
back pain, diverticulitis, abdominal hernia, and bipolar disorder, type I for
20 years. At the time, he presented to the clinic, he had worsening worsening
symptoms over the past 5 years, characterized by emotional lability, irri-
tability, and physical aggression. His daughter indicated that his reactions had
been “obsessive and overboard” which the patient acknowledged as “bad
mood swings.” These symptoms occurred while the patient was on lithium
600 mg twice daily with a recent serum lithium level of 0.4 mmol/L. Lithium
was increased to 600 mg in the morning and 900 mg in the evening. After
1 month at the increased dose, the serum level was 0.7 mmol/L and the
patient reported significant symptomatic improvement in mood. Over the next
2 years, the patient remained stable but his lithium levels increased to 0.9
mmol/L without a change in dose. The patient was reluctant to consider a
dose reduction given his current stable mood. One month later, Mr. F was
hospitalized for an episode of intention tremors in his hands and syncope. Per
his admission note, he had “shaking in his hands” which started 5 months
prior, progressively worsened, and spread to his legs leading to a shuffling
gait. On examination, he was bradycardic (heart rate 26) and his lithium level
on admission was 2.4 mmol/L. The patient was unintentionally taking more
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than the prescribed dose and had severe lithium toxicity. He reported that he
was “confused about lithium dosing” which led to the accidental overdose.
On admission, he had a creatinine of 2.7 and the fractional excretion of
sodium of 0.16 %, indicative of a pre-renal etiology. It was believed that his
lithium toxicity was due to a combination of pre-renal acute renal insuffi-
ciency and an unintentional overdose. After intravenous hydration and the
normalization of his lithium levels, Mr. F was discharged in stable condition.

Learning Points

• Lithium levels require frequent monitoring in older patients.
• Severe cardiac complications can arise from toxic lithium levels.

3.1 Introduction

Bipolar disorder is a leading cause of disability (globally 6th), affecting approxi-
mately 3 % of the world’s population [1] and depending on criteria used, this value
can be as high as 6.4 % within the inclusion of bipolar spectrum disorder [2]. Its
incidence is similar between genders and even across different cultural and ethnic
groups though there may be a larger disparity in terms of severity [3]. It is widely
accepted that the peak of onset frequency is late adolescence or early adulthood.

Bipolar disorder itself is a psychiatric disorder that consists of alternating epi-
sodes of depression and elevated mood and is associated with higher incidences of
morbidity and mortality [4], especially with regard to suicide in patients in mixed
episode states [5]. Etiological factors for bipolar disorder (BD) are not clearly
explicated, indeed some researchers have noted that its treatment advanced as a
result of serendipitous discovery as opposed to understood pathophysiology [6],
though it appears environmental and hereditary factors are important players in its
development [4]. Despite the prevalence of the disorder, BD in midlife remains
widely misdiagnosed, with a gap of 5–10 years between onset and accurate diag-
nosis with consequence of delayed appropriate treatment [7].

The identification and diagnosis of bipolar disorder is often a difficult challenge
as the disorder itself can present on a spectrum of severity. The diagnosis of BD can
also prove elusive due to its dependence on the variability of clinical rating mea-
surements. Improvements in diagnostic challenges could be realized with the
identification of objective biomarkers that serve as signals for the disorder.
Researchers argue that these objective biomarkers could be discovered through use
of neuroimaging studies [8].
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Recent emergence of neuroimaging technology and its relative advancement over
the years has led to a deeper understanding of the structural, functional, and chemical
markers of bipolar disorder. Most studies reveal correlations between abnormal brain
structure and bipolar disorder diagnosis, but cautiously limit their conclusions
regarding neuroimaging and its potential role in identifying or differentiating psy-
chiatric disease [9]. However, in a more recent review of neuroimaging studies of
bipolar disorder by Phillips and Kupfer [8], investigators examining studies
involving fMRI, volumetric analysis, and diffusion neuroimaging discovered
abnormalities in neural circuits involved in affective regulation for individuals with
bipolar disorder. Other groups hypothesize that neuroimaging could reveal distin-
guishing patterns to be used for diagnosis in comparison with healthy controls [7].

While the role of neuroimaging in bipolar disorder continues to be studied in the
general population, there have been relatively fewer neuroimaging studies in the
geriatric population, in particular for Older Age Bipolar Disorder (OABD). This
particular subset has become increasingly prominent due to the aging of the pop-
ulation and the rising proportion of patients contributing to this age group. Sajatovic
and coworkers highlighted the increasing importance of this in a recent report
featuring OABD as an important step in tracking BD across a life span. This group
also reflected that limited studies in the older adult cohort reduce the potential
impact of neuroimaging in the geriatric patient population.

In spite of limited studies, geriatric individuals with BD provide an apt and
unique population to study the long-term, neuroprogressive effects of the disorder
[10]. Although BD accounts for approximately 25 % of all geriatric patients with
mood disorders [11], the presentation of such individuals in clinical studies has been
reported to be a meager 2–17 % [12]. With a dearth of published studies regarding
OABD, many aspects of the disorder remain to be further elucidated. This section
will summarize current and pertinent findings regarding neuroimaging studies of
late-onset and early-onset BD, as well as discusses implications for future studies.

3.2 White Matter Hyperintensities, Vascular Risk,
and Cognitive Function

Magnetic resonance imaging (MRI) studies have suggested a relationship between
late-onset BD and a higher prevalence of white matter hyper intensities [13]. On T2
or intermediate-weighted MR images, WMHs exhibit high-intensity signals and
appear as bright areas [14]. Increased prevalence of WMHs, however, are often also
associated with aging [15]; several studies have found higher rates of WMH in
non-BD elderly with vascular, cognitive, and neuropsychological problems. While
aging, vascular insults, and BD are associated with WMHs, the relationship
between these insults and development of BD needs further study.

Some studies focusing on WMH and BD have suggested that the cognitive
defects experienced by some late-onset BD individuals are also caused by cerebral
vascular disorders and risks. Tamashiro et al. [16] for instance, reported that unlike
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elderly controls or early-onset BD, individuals with late-onset BD exhibited
hyperintense lesions around the deep white matter of the parietal, frontal, and
subcortical basal ganglia regions. The study proposed that the presence of WMHs
in these regions supports a link between vascular risk factors and late-onset bipolar
disorder. This group also reported that although there was no significant difference
in Periventricular White Matter WMHs, late-onset individuals had more Deep
White Matter WMHs than controls and those with early-onset BD [16].

Other studies, however, have found conflicting findings regarding late-onset BD
and the incidence of WMHs. In a recent study by Rej et al. [10], for example, a
cohort of BD subjects greater than or equal to 50 years of age had reduced WMH
burden compared with controls, despite poor performance on cognitive tests. These
findings seem to suggest that cognitive dysfunction in OABD individuals does not
necessarily arise as a result of processes (including those that are vascular) related
to increased prevalence of WMHs. Similarly, Delaloye et al. [17] found that despite
significantly diminished cognitive function in older individuals with BD, there were
no significant changes in white matter volume for the group in comparison with
controls over a 2-year follow-up. In summary, results of studies to date vary and
suggest that white matter hyperintensities in elderly individuals with BD still
require further investigation through longitudinal neuroimaging studies.

3.3 Volumetric Differences in Particular Regions
of the Brain

In addition to increased white matter hyperintensities, neuroimaging studies of
OABD (early- and late-onset BD) or late-onset only BD individuals have observed
structural and volumetric abnormalities in specific brain regions (Fig. 3.1). One study
by Beyer et al. [18] for example, reported reduced right caudate and total caudate
volume in older bipolar subjects compared to controls. In a different study, Beyer
et al. [19] also observed no difference in hippocampal volume between late-onset and
early-onset BD subjects. Interestingly, however, Huang et al. [20] observed opposite
effects in a more recent study. In particular, individuals with late-onset BD were
reported to have a larger left caudate in addition to a larger volume in the left middle
frontal gyrus in comparison with subjects with early-onset BD.

The temporal lobe is another brain region of interest for researchers because of
its cortical and subcortical connections to areas of the brain that regulate emotion,
mood, and memory [21]. Jones et al. [22] reported increased temporal lobe volumes
in adult patients with BD. In another study, amygdala volumes were found to be
significantly larger in the bipolar group (average age 50.2 ± 12.7) compared to
normal and schizophrenic groups [23].

A relatively recent review of MRI imaging studies from 2009 also showed whole
brain and prefrontal lobe volume reductions and increased volume of the globus
pallidus and lateral ventricles [24]. Wijeratne et al. [25] recently demonstrated that
older patients with BD had smaller amygdala and hippocampal volumes, and that
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the latter was negatively associated with the duration of manic and depressive
episodes in these individuals. Other studies have discovered decreased gray matter
concentration in the right anterior insula, nucleus accumbens, ventral putamen, and
frontal orbital cortex. In contrast, in a study comparing 71 older BD individuals to
82 controls, the OABD group showed no significant age-associated volumetric
changes in gray matter [26]. Nevertheless, despite some conflicting studies, the
current evidence suggests that bipolar disorder does involve a reduction in brain
volume, though the pathophysiology of this change requires further elucidation.

3.4 Diffusion Tensor Imaging

Diffusion tensor imaging (DTI)/diffusion MRI, and the subsequent calculation of
fractional anisotropy (FA), demonstrates microstructural alterations of white matter
in Older Age Bipolar Disorder. Diffusion MRI permits the in vivo mapping of the

Corpus Callosum

Caudate

Globus Pallidus

Lateral Ventricles

Amygdala

Insula

Brain regions with observed decrease in volume in 
patients with Bipolar Disorder

Fig. 3.1 Imaging from research has shown decrease in the volume of gray matter in patients with
bipolar disorder in the right cudate, globus palidus, lateral ventricles, insula, and amygdale. White
matter hyperintensities have been observed in the corpus callosum, parietal, frontal, and
subcortical basal ganglia
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diffusion process of molecules (mainly water) in biological tissues. Its main
application is in the study of neurological disorders such as stroke, as it can reveal
aberrations in the structure of white matter. The primary outcome measure of DTI is
fractional anisotropy (FA). FA describes the degree of directionality in the diffusion
process and can be calculated to analyze the integrity of these white matter tracts.
A greater value of FA correlates with greater integrity of these tracts. Other
parameters that measure regional white matter microstructural integrity include
axial diffusivity and radial diffusivity, though FA seemed to be the most utilized
among studies.

One study utilized FA to determine whether there were different tracts involved in
BDI and BDII. The results suggested a difference in FA in BDII subjects when
compared to BDI and healthy controls within the inferior longitudinal fasciculus, and
common to both BDI and BDII there were changes observed in the internal capsule,
cortico-spinal tract and cerebellum (from demyelination or axonal damage) [27].

Interestingly, Haller et al. [28] studied a geriatric population of 19 individuals
with BD [mean age = 68.5] and 47 controls [mean age = 69.7]. In subjects with
BD, decreases in gray matter concentration in limbic areas, reductions in fiber tract
coherence in the corpus callosum region, and a trend relating decreased FA values
to illness duration were some of the important findings of the study. A more recent
study by Toteja et al. also reported similar results. In this study, DTI was performed
on 57 patients with BD and 57 sex- and age-matched controls. The study observed
that in the BD group, there were age-associated increases in mean diffusivity in the
corpus callosum [29]. Impairment in the integrity of the corpus callosum has been
specifically implicated in late-life bipolar disorder [30].

3.5 Magnetic Resonance Spectroscopy

Of note, in a lithium-7 magnetic resonance spectroscopy (MRS) study focused on
the corpus callosum, Forester et al. [31] found that the relationship between brain
and serum lithium levels was moderated by age such that serum lithium levels were
not associated with brain levels in patients 50 years of age or older. Furthermore,
higher brain lithium levels were associated with frontal lobe dysfunction. Thus,
neurochemical abnormalities and the disruption in these white matter tracts and the
regions of the brain they connect are thought to be a contributor to the mood
dysregulation that occurs in bipolar disorder [27].

3.6 Functional Neuroimaging: PET, SPECT, and fMRI

In addition to structural neuroimaging analyses, some studies in BD research have
utilized functional neuroimaging techniques such as positron emission topography
(PET), single photon emission topography (SPECT), and functional MRI (fMRI).
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However, compared to the literature examining gray and white matter changes,
functional studies in BD, especially in OABD, are quite sparse. In a comprehensive
review of neuroimaging findings in bipolar disorder, Phillips and Swartz [32]
suggest that BD is characterized by state-specific alterations in circuits underlying
emotion processing and emotion regulation (amygdala, insula, orbitofrontal cortex,
dorsolateral prefrontal cortex). Additionally, they report that in resting-state fMRI
studies, there is a pattern of altered intrinsic connectivity in fronto-temporal-striatal
circuits. Their review also highlights a critical gap in the literature by the fact that to
date, there are no published functional imaging studies in OABD.

3.7 Bipolar Disorder as a Neuroprogressive Disorder

Stemming from these abnormal imaging findings is the concept of neuroprogression
that has been proposed for bipolar disorder and OABD. Neuroprogression is a
relatively new term that describes the detrimental changes (defined as increase in
proinflammatory cytokines, oxidative stress products, decrease in anti-inflammatory
cytokines, decrease in treatment response, and decrease in cognitive and func-
tioning performance) that occur along the natural history of bipolar disorder as it
progresses [33]. Though more studies are needed, imaging has increased our
understanding of the structural and connective changes in the brain that have been
observed in OABD [34]. One study by Gildengers and coworkers, for example,
studied fifty-four adults with BD [mean age = 64.4 years] for the purpose of
investigating whether BD is a neuroprogressive disorder. Using MR imaging, the
study found that lower total gray matter volume was related to longer duration of
bipolar illness, even when controlling for age [35]. The findings of this study
provide evidence for the theory of neuroprogression in older adults with BD.

The neuroprogression hypothesis postulates that neurochemical dysregulation,
neuroinflammation, oxidative stress, and mitochondrial dysfunction contribute to
changes in brain structure and function (Fig. 3.2). For example, excessive dopa-
mine and glutamate neurotransmission may lead to a decrease in brain derived
neurotrophic factor (BDNF) and secondary structural changes in gray and white
matter [13]. Neuroprogression may also explain the clinical observation of
decreased treatment response and increased risk of future recurring episodes for
individuals with severe bipolar disorder. Researchers also posit that with neuro-
progression, the different processes that cause these structural and functional
changes may represent stages with the progression of BD.

Some neuroimaging studies have demonstrated neuroprotective effects of vari-
ous treatments for bipolar disorder including lithium, omega 3 fatty acids, statins,
and anti-inflammatory medications. Giakoumatos et al. studied patient populations
with BD that were lithium-free versus lithium-treated. Findings suggest that patients
without lithium treatment had substantially smaller hippocampal subfield volumes
than patients treated with Lithium. Based on this evidence, the authors postulated
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that lithium may counteract the gray matter changes and cortical thickness changes
found in bipolar disorder [36, 37].

3.7.1 Biomarkers of Oxidative Stress and Mitochondrial
Dysfunction

Oxidative stress and mitochondrial dysfunction have been identified as key com-
ponents in the mechanisms underlying neuroprogression in BD [38]. Oxidative stress
arises from the imbalance in generating reactive oxygen species (ROS) and the
body’s ability to remove or repair ROS. It is believed that oxidative stress is asso-
ciated with systemic changes involved in the aging process [39]. Oxidative stress has
been implicated in the pathophysiology of BD and has been suggested as a possible
biomarker involved in different stages of the illness. In one of the first meta-analyses

Neurodegeneration 

Oxidative 
Stress

Mitochondrial 
Dysfunction 

Neuroinflammation 

Aging Bipolar Disorder

Fig. 3.2 Schematic demonstrating how aging and bipolar disorder contribute to linked processes
underlying neurodegeneration: oxidative stress, mitochondrial dysfunction, and neuroinflam-
mation
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of oxidative stress and bipolar disorder, Andreazza et al. [40] found that specific
biomarkers of oxidative stress, thiobarbituric acid reactive substance (TBARS, a
marker of lipid peroxidation), and nitric oxide (NO) were significantly elevated in
patients with bipolar disorder. More specifically, elevations in TBARS appear to be
related to the manic state. Tsai and Huang [41] showed that elevated TBARS levels in
manic patients were reduced after treatment. Additionally, NO has been shown to
correlate with the number of manic episodes in euthymic BD patients [42]. Fur-
thermore, late-stage bipolar disorder (at least 10 years of illness) has been associated
with an increased activity of the antioxidant enzymes glutathione reductase and
glutathione S-transferase [43]. The evidence of oxidative stress in BD appears to
persist into later life. These findings have been replicated in a number of studies, and
recent meta-analysis identified lipid peroxidation, DNA/RNA damage, and NO as
significantly increased in BD patients compared to controls [44].

Another pathophysiological process that could contribute to neuroprogression in
bipolar disorder and the neuroimaging findings previously described is mitochon-
drial dysfunction. Mitochondrial dysfunction is a major source of oxidative stress
and has been implicated in the pathophysiology of bipolar disorder. Specifically,
higher levels of mitochondrial DNA oxidative damage have been demonstrated in
BD [45]. Furthermore, BD patients exhibit abnormalities in peripheral mitochon-
drial morphology and distribution. Specifically, BD patients were found to have
smaller mitochondria that were more likely located in the perinuclear region as
opposed to distal processes [46]. Researchers have used innovative neuroimaging
techniques to probe in vivo neuronal mitochondrial function in BD. Using magnetic
resonance spectroscopy (MRS), studies have shown alterations in metabolites
associated with neuronal energetics such as pH changes, reductions in high-energy
phosphates, and n-acetyl aspartate (a marker of mitochondrial function) [47–50].

The notion that oxidative damage is a key component in the pathophysiology of
BD has led to a number of interesting treatment trials targeting oxidative damage and
mitochondrial dysfunction. Since cysteine is an important precursor to glutathione,
an antioxidant, it was thought that n-acetylcysteine (NAC) could be beneficial in the
treatment of bipolar depression. In a series of studies, Berk et al. [51, 52] demon-
strated that NAC was associated with a decrease in depressive symptoms in bipolar
patients. Of relevance to older patients with BD, it was shown that medical comor-
bidity moderates the benefits of NAC in bipolar depression [53]. In OABD, 4 weeks
of treatment with CoEnzyme Q10, an effective antioxidant known to enhance
mitochondrial function, improved depression severity scores [48, 54].

In addition to novel treatments for BD, the notion of oxidative stress has
implications for the effects of existing treatments for BD. For example, in tissue
culture, lithium has been shown to increase mitochondrial oxidative phosphoryla-
tion activity, suggesting a neuroprotective effect [55]. Lithium also increases
mitochondrial complex I activity in the context of bipolar depression [56]. The role
of oxidative stress has not been limited to lithium. In a study of the treatment
response in OABD, Gildengers et al. [57] found that lamotrigine was most effective
in patients with high cardiometabolic risk, a risk factor associated with damage
from oxidative stress.
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3.8 Clinical Implications Present and Future

The clinical implications from recent studies of the neurobiology of bipolar disorder
in late-life suggest novel targets for intervention, as well as alternative mechanisms
of actions for existing treatments as described above. Future implications of these
studies indicate an opportunity to personalize BD treatments according to specific
clinical profiles. For example, BD patients with significant medical comorbidities
may benefit from adjunctive treatments that target oxidative stress, such as NAC.
Additionally, neuroimaging techniques like MRS could be used to track treatment
response to antioxidants measuring metabolites that reflect mitochondrial function.
As highlighted by the work of Forester et al. [31], MRS could also be used to
determine brain levels of lithium, which may be more sensitive in detecting lithium
toxicity than current practice focusing on serum lithium levels. This notion is of
particular relevance for the clinical vignette at the beginning of the chapter since
serum lithium levels may not reliably reflect brain levels in older patients.

Furthermore, an expanded knowledge base of neural networks that are charac-
terized by neuroimaging methods and involved in BD could guide non-invasive
neuromodulatory treatments, such as transcranial magnetic stimulation or tran-
scranial current stimulation, that are designed to engage or enhance specific brain
circuits.

3.9 Summary and Conclusion

The advent of neuroimaging and its increasing sophistication has helped to bring
about a better understanding of the structural and functional changes that occur in
bipolar disorder. Many of the studies reviewed highlighted the potential importance
of neuroimaging for bipolar disorder particularly as a conduit for discovering
clinically relevant biomarkers of disease state and predictors of treatment response.
However, the current clinical role for neuroimaging remains yet to be clearly
defined. Neuroimaging research to date in OABD is limited in that there are not
enough bipolar studies involving imaging, and among those that are available, there
are very few longitudinal studies. While bipolar disorder is, in general, challenging
to diagnose, the reality of high medical comorbidity and cognitive impairment in
OABD may explain the dearth of longitudinal studies. In addition, longitudinal
structural MRI studies, an examination of longitudinal functional MRI, and DTI
studies would help to further elucidate our understanding of the neuroprogression
hypothesis of BD. Although bipolar disorder is associated with significant mor-
bidity and mortality, further research utilizing neuroimaging modalities may shed
light on neurobiological mechanisms to target for therapeutic interventions
designed to reduce the adverse impact of this psychiatric illness that persists into
later life with often devastating consequences.
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Clinical Pearls

• Neuroimaging studies in OABD show gray matter volume reductions,
increases in white matter hyperintensities, and neurochemical alterations.

• Neuroprogression may serve as model to understand longitudinal changes
in brain function associated with pathophysiology of OABD.

• Better characterization of pathophysiological processes such as oxidative
stress and mitochondrial dysfunction could lead to more biologically
informed interventions for late-life bipolar disorder.
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4Clinical Management of Older Age
Bipolar Disorder

Annemiek Dols, Megan Y.S. Chan and Kenneth Shulman

4.1 Introduction

The management of older adults with bipolar disorder (OABD) has several unique
aspects. During this phase of life, there may be loss of physical health and cognitive
performance. The usual routines of work, education and caring for children may
also undergo change. Lastly, such older people may also experience the loss of their
loved ones. Life events triggering mood episodes may be just as frequent as
younger adults [1], while the increase in somatic illnesses and use of multiple
medications are known to disrupt mood. In addition, impaired cognitive perfor-
mance may limit the ability to stabilize mood swings and function effectively with
respect to independent activities of daily living (IADL).
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4.2 Organizing Care

Bipolar disorder is characterized by a heterogeneous course with distinct mood
phases (euthymic, (hypo) mania, and depression) and wide interindividual variation
of frequency, severity, and duration of episodes. Level of functioning is influenced
by comorbid psychiatric and somatic illnesses, personality traits, and psychosocial
factors. Treatment may vary in intensity and focus depending on the phase of illness
(acute, symptomatic remission, and relapse prevention). In the acute phase of a
mood episode, the main goal will be to achieve symptomatic remission and to
prevent or limit the psychiatric, medical, psychological, relational, financial, and
social complications. Once symptomatic remission is achieved, the focus should
shift to preventing relapses, stimulation of self-management, aiding functional
recovery, as well as reintegration of social roles. During the maintenance phase,
pharmacological treatment can be optimized with a reduction of subclinical
symptoms, treatment of comorbid illness and restoration of psychosocial function.

Limited evidence suggests that a multidisciplinary approach is advantageous,
resulting in reduction of symptoms, fewer relapses, better overall functioning, and
higher quality of life [2–5].

Caring for OABD requires attention to somatic comorbidities, cognitive decline,
polypharmacy, and specific phase of dealing with multiple losses including loved
ones, occupational, and social status. The worldwide shortage of geriatric psychi-
atrists will grow, while the number of older patients with mental disorders
increases; many (if not most) older adults with bipolar disorder will be treated by
general psychiatrists and family physicians. The number of clinics specialized in
caring for the older patients with bipolar disorder are very limited.

A study of 78 older adults with bipolar disorder employing the Camberwell
Assessment of Need in the Elderly (CANE) [6] assessed met and unmet needs, both
from a patient and a staff perspective. They reported a mean of 4.3 needs from a
patient perspective compared to 4.4 reported by staff, of which 0.8 were unmet
according to patients and 0.5 according to staff [7]. Patients frequently rated social
interactions and daytime activities as unmet needs. More current mood symptoms
were associated with a higher total number of needs. Less social participation was
associated with a higher total number of needs and greater unmet needs. The CANE
can provide valuable information about the needs of the patients, and can include a
caregiver and staff perspective.

Furthermore, organizing care for these vulnerable OABD requires close col-
laboration with their family physician, pharmacist, and other medical specialists in
order to provide comprehensive and integrated care.
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4.3 Self-management, Psychoeducation,
and Psychotherapy

Self-management is the cornerstone of treating bipolar disorder. In OABD,
self-management should be emphasized by encouraging patients to manage their
illness and care. Self-management is the individual strength to cope with symptoms,
treatment, physical, psychosocial consequences, and lifestyle changes that are
inherent to living with a chronic illness [8]. Empowerment and successful aging are
popular terms that are meant to encourage patients to deal with their illness and feel
independent of their caregivers and health professionals, and not to highlight their
lack of competence while ill.

Professionals need to aid patients in their self-management by providing them
with knowledge about their illness (psychoeducation), insight into their illness
(self-reflection), and self-interventions.

Psychoeducation can and should be provided with every consultation of indi-
viduals with bipolar disorder, even patients who were diagnosed with bipolar
disorder since early adulthood. Keeping a life chart can provide patients with
valuable knowledge about their own disease. A crisis management plan, including
prodromal symptoms and actions to be taken, is a mandatory part of the treatment
of bipolar disorder. Self-management can be supported, as in younger adults with
bipolar disorder, by stimulating contra-behavior (behavior opposite of the mood
episode), organizing social support, encouraging active coping, and lifestyle advice
on dealing with psychosocial stressors.

Few psychosocial interventions including specific psychotherapies for OABD
have been studied systematically. Current practice is informed primarily by
extrapolation from mixed-age studies or based on “clinical experience.” The
Helping Older People Experience Success (HOPES) was compared in a two-year
randomized trial with treatment as usual (TAU) and found to improve social skills,
community functioning, self-efficacy, leisure, and recreation [9]. Another focus of
psychosocial intervention is medication adherence. A small study aimed at
improving medication adherence skills, showed feasibility, acceptability, and
improvement in depression and some indices of health-related quality of life [10].
Other psychosocial interventions hold promise for improving health and func-
tioning in older adults with serious mental illnesses [11]. A specific psychoedu-
cation course of approximately 12 sessions for OABD and their caregivers are
valued [12–14], even more when sessions are shortened and planned during
daytime.

4.4 Drug Interactions and Tolerance

As a result of aging, decreases in drug absorption, body distribution, metabolism,
and excretion complicated by polypharmacy will impact the pharmacokinetics and
pharmacodynamics of drugs affecting the central nervous system. Medical
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comorbidity may also increase risk of drug-drug interactions due to polypharmacy.
These changes associated with aging may affect the rate of absorption, metabolism,
or excretion of a drug and hence also affect drug serum levels and influence rates of
toxicity or drops to subtherapeutic levels. Clinicians must be hypervigilant to
possible drug interactions as well as pharmacokinetic and dynamic alterations when
prescribing new drugs or when adjusting dosage in OABD.

Side effects increase in direct proportion to the number of prescribed medica-
tions [15]. Side effects are among the most important reasons that patients stop
taking their medications. Discussing possible side effects will encourage patients to
report them. Most side effects are temporary, or diminish after dose reductions.
Divided dosing throughout the day instead of prescribing medications once a day
has not been shown to reduce side effects [16]. The prevalence and treatment
options for the most common side effects of lithium, valproate, carbamazepine, and
lamotrigine are described below [17].

4.5 Interactions of Drugs Frequently Used in Bipolar
Disorder

4.5.1 Lithium

Lithium serum levels will be influenced by simultaneous use of other agents that
interfere with renal clearance (Table 4.1). In clinical practice, it is advisable to
anticipate the increasing or decreasing effects of interacting medications by
adjusting the lithium dose by 30–50 % based on pharmacokinetic studies of lithium
in older adults [18]. The risk for serotonin syndrome is increased when prescribing
a SSRI or MAO inhibitor with lithium.

4.5.2 Valproate

Valproate inhibits liver enzymes, e.g., CYP2C9, and increases the availability of
several antipsychotics, benzodiazepines, moclobemide, and antidepressants. It
reduces the metabolism of lamotrigine. The most probable explanation for this
effect is hepatic competition between valproate and lamotrigine for glucuronidation
[19].

4.5.3 Carbamazepine

Interactions are caused by induction of the liver enzymes CYP2C9 and CYP3A4.
Carbamazepine increases the metabolism of haloperidol and valproate, and the
neurotoxicity of lithium [20].
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Table 4.1 Effect of concomitant medication on serum levels of mood stabilizers

Increase No effect Decrease

Lithium

Loop diuretics Aspirin Mannitol

Thiazide diuretics Paracetamol Aminophylline

Calcium blockers Nefazodone Theophylline

ACE inhibitors Mirtazepine

AT II receptor blockers Valproate

COX2 inhibitors Lamotrigine

Trimethoprim Amisulpride

Metronidazole Ziprasidone

Spectinomycin Risperidone

Levofloxacin Quetiapine

Alprazolam Carbamazepine

NSAIDs Acetazolamide

Topiramate

Valproate

Stiripentol Orlistat Carbamazepine

Bupropion Cholestyramine Phenytoin

Colesevelam Rifampicin

Carbapenems

Ritonavir

Chemotherapeutics (temporary)

Carbamazepine

Cimetidine (temporary) Valproate (variable effect) Efavirenz

Ciprofloxacin Tramadol Nevirapine

Claritromycin Hypericum Rifampicin

Danazol Chemotherapeutics (temporary)

Diltiazem Valproate (variable effect)

Erythromycin

Fluconazole

Fluoxetine

Fluvoxamine

Isoniazid

HIV protease inhibitor

Terbinafine

Verapamil

Stiripentol

Ketoconazole

Valproate (variable effect)

Trazodone
(continued)
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4.5.4 Lamotrigine

Valproate reduces the metabolism of lamotrigine and requires a 50 % dose
reduction even in the start-up phase. Carbamazepine increases the metabolism of
lamotrigine. Therefore, doubling the dose of lamotrigine is required when copre-
scribed with carbamazepine.

4.5.5 Antipsychotics

All antipsychotics can prolong the QTc interval.

4.6 Specific Pharmacotherapies and Electroconvulsive
Therapy

4.6.1 General Recommendations

Research on pharmacotherapy in OABD is limited as older adults are often excluded
from randomized controlled registration trials (RCTs) due to the increasing risk of
medical complications with advancing age. In fact, the mean age of most RCTs
investigating the efficacy and safety of atypical antipsychotic medications for the
treatment of acute mania, for example, is approximately 40 years of age. Never-
theless, post hoc analyses of older adult cohorts from such trials support the use of
similar first line treatments recommended for younger adults with bipolar disorder.
However, due to changes in pharmacokinetic and pharmacodynamic properties,
older adults are more vulnerable to side effects and drug interactions which increase
with the number of medications prescribed [15]. Although a specific medication may
have been tolerated for many years, new side effects may develop with aging or the
onset of medical comorbidities. Clinical factors that may influence dose adjustment

Table 4.1 (continued)

Increase No effect Decrease

Lamotrigine

Valproate Retigabine Carbamazepine

Orlistat Phenobarbital

Bupropion Phenytoin

Olanzapine Oxcarbazepine

Aripiprazole Rifampicin

Risperidone Lopinavir

Lithium Primidone

Acknowledgments to J.L.W. Pot, MS, pharmacologist, and P. Bet, PhD, pharmacologist, for their
help in formulating this table
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include age, medical comorbidity, and drug interactions. Polypharmacy is common
in older adults with bipolar disorder. For example, 31.7 % of OABD are prescribed
six or more medications [21]. Over the Counter (OTC) drugs and medications
prescribed by other physicians may adversely interact with those medications used to
treat symptoms of bipolar disorder (e.g., interaction between nonsteroidal
anti-inflammatory medications (NSAIDs) and lithium) Interestingly, a prescription
data study done with the Systematic Treatment Enhancement Program for Bipolar
Disorder (STEP-BD) data revealed that recovery can be achieved in the elderly,
though more than one medication is often required regardless of age [22]. Here, we
describe the limited evidence on pharmacotherapy for acute mania, bipolar
depression, and maintenance therapy in OABD.

We will describe and discuss the available research on pharmacotherapy in older
patients with bipolar disorder and conclude with specific evidence-based recom-
mendations for each mood phase.

4.6.2 Lithium

Lithium is described in more detail in Chap. 7, and we will provide only an
overview of lithium therapy in older adults in this section. Clinicians have been
widely prescribing lithium in OABD for the management of acute mania but with
much less frequency in recent years [23]. Lithium has been demonstrated to be
effective in placebo-controlled studies of mixed-age patients [24]. There are eight
studies of lithium in manic patients [25–32]. No randomized placebo-controlled
studies have been published to date. Nonetheless, available evidence supports the
use and efficacy of lithium in the treatment of mania in OABD. In terms of efficacy
of lithium compared to other classes of medications, lithium has been shown to be
equally efficacious. Although there are several case studies suggesting that elderly
patients respond to lower lithium levels, most studies have required treatment at
conventional lithium levels to achieve optimal results [28].

In twelve small retrospective case series and open-label studies of the effec-
tiveness of lithium in OABD (Table 4.2), methodological differences between the
studies preclude comparisons. The study samples were relatively small (2–80
patients). Four studies included patients only treated with lithium as maintenance
therapy [33–36]. Two prospective, open-label studies concluded that lithium is
more effective than placebo [35] and valproate [36]. There are eight studies of
lithium in manic patients [25–32]. No randomized placebo-controlled studies have
been published to date. All studies concluded that lithium is effective in reducing
manic symptoms. Five studies concluded that lithium is also effective in treating
bipolar depression [25, 27, 29, 30, 32]. From the limited available evidence, we
conclude that the effectiveness of lithium in OABD is not different than in younger
adults.

4.6.2.1 Clinical Recommendations for Lithium Therapy
Therapeutic serum levels can be achieved with a 25–50 % lower dose compared to
younger adults [35]. Lithium serum levels of 0.4–0.6 mmol/l can be effective,
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although levels of 0.8 mmol/l or higher may be needed for therapeutic efficacy.
Lithium may also be effective at lower serum levels for certain individuals.
Balancing toxicity and clinical efficacy is a great challenge when using lithium for
the treatment of older adults with bipolar disorder.

Table 4.2 Studies of lithium in OABD

N Age
(range)

Design Dose-concentration Duration
(weeks)

Results (outcome
measure)

Van der
Velde [26]

12 67
(60–74)

R Unknown 2–156 33 % recovery of
mania (global rating
scale)

Himmelhoch
et al. [27]

81 63.3
(55–88)

R Unknown 3–8 69 % response of
depressive or manic
symptoms (scale for
clinical efficacy)

Abou-Saleh
and Coppen
[25]

7 57.1 P Unknown 52 43 % remission of
mania and depression
(affective morbidity
index)

Murray et al.
[33]

25 (60–78) P Unknown 104 Compared to younger
patients clinical effect
on maintenance
treatment was
independent of age

Schaffer et al.
[28]

14 69
(65–77)

P 900 mg–
0.58 mEq/ml

>2 10 patients (71 %) had
clinical improvement
of manic symptoms

Stone [34] 48 70.3
(65–82)

R Unknown 26 40 % had no relapse
after 6 months, no
difference in recovery
of mania between
lithium users (n = 48)
and non-lithium users
(n = 44)

Sharma et al.
[29]

4 68.5
(66–71)

P 300–600 mg/day 40–78 Response in all
rapid-cycling patients,
2/4 had a substantial
recovery of depressive
or manic symptoms

Sanderson
[30]

41
(72)

67.2 R Unknown 5 Duration of admission
(mania and
depression) was equal
for lithium users
(n = 41), valproate
users (n = 20) and
carbamazepine users
(n = 11)

(continued)
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Table 4.2 (continued)

N Age
(range)

Design Dose-concentration Duration
(weeks)

Results (outcome
measure)

Chen et al.
[31]

30 69.4
(>55)

R Unknown 2.3 Mania improved in
67 % of lithium users
(n = 30) versus 35 %
of valproate users
(n = 29). At
therapeutic serum
levels 83 % of lithium
users improved
(>0.8 mmol/l) versus
75 % of valproate
users (65–90 micro
g/l)

Goldberg
et al. [32]

2 76;
71

P 600 mg/day–
0.63 mmol/l;
900 mg/day–
0.43 mmol/l

3 Remission of
depressive and manic
episodes after
re-introduction of
lithium following
toxicity

Sajatovic
et al. [35]

34 60.1
(55–82)

RCT 750 mg/day
0.8—1.1 mmol/l

76 Lithium (n = 34) is
more effective than
placebo (n = 31) in
prevention of relapse
into (hypo)mania,
29 % dropped out

Geddes et al.
[36]

27 (>53) P 0.4–1.0 mmol/l 104 Lithium is as effective
(n = 27) as the
combination lithium–

valproate (n = 22) and
more effective than
valproate alone
(n = 31) in preventing
relapse

R Retrospective, P prospective, RCT randomized controlled trial

Due to the reduced renal function with normal aging, the elimination half-life of
lithium can be prolonged to 36–48 h compared to 24 h in younger adults. There-
fore, steady state of lithium serum levels may not be reached for up to 10 days [37].
Dosing should reflect the altered pharmacodynamics and pharmacokinetics of older
adults resulting in the need for significantly lower doses. As always, treatment
depends on effectiveness and tolerance, and lithium should be titrated accordingly.
Unfortunately, we still do not have consensus or clear guidelines for the appropriate
therapeutic range of lithium in older adults. As a rough guideline, half the dose used
in younger adults should be adequate and much safer. Very careful monitoring of
clinical status and serum levels are indicated, even more so in older adults as
maintenance treatment with lithium as practiced in modern care with regular
measurements of renal function and lithium serum levels is associated with less
decline of renal function [38, 39].
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In older patients, lithium serum levels can rapidly elevate due to dehydration
(perspiration, diarrhea, or insufficient fluid intake) and drug interactions with
commonly used medications in older adults (e.g., diuretics, ACE- inhibiters, and
NSAIDs).

As in younger adults, lithium toxicity in older adults is diagnosed by careful
assessment of patients’ clinical symptoms and not solely quantified by serum
lithium levels. Neurological and cardiovascular comorbidity and polypharmacy
increase the risk of side effects, drug interactions, and therefore toxicity [40–42].

4.6.3 Anticonvulsants

The available research on anticonvulsants in older adults with bipolar disorder is
summarized in Table 4.3. Older patients are more susceptible to side effects of
anticonvulsants than younger adults with an increased risk for delirium and falls
[43].

4.6.3.1 Carbamazepine
In two studies, the effectiveness of carbamazepine was evaluated in OABD. In one
study, carbamazepine was effective in 2 of 3 treatment-resistant patients [44]. The
other study showed that duration of admission was not different in patients on
lithium (n = 41), valproate (n = 20), or carbamazepine (n = 11) [30]. In a subgroup
analysis of a double-blind study in younger adults with bipolar disorder assessing
both carbamazepine and lithium individually as an anti-manic drug, both drugs
were shown to be equally effective [45].

4.6.3.2 Valproate
Clinicians have increasingly prescribed valproate over the years for the treatment of
bipolar disorder. Retrospective studies have suggested its anti-manic effects in
OABD [29–31, 46–53]. There are 12 small studies (4–31 patients) on the effec-
tiveness of valproate in treating OABD, none are randomized placebo-controlled.

In eleven studies, valproate was effective in treating mania [29–31, 46–53], and in
five studies, it was effective as add-on in treatment resistance [29, 36, 46, 50, 53].
Valproate monotherapy has been reported in several studies to improve manic symp-
toms in almost all OABD,with the duration of treatment ranging from1 to 7 weeks [47,
48, 52]. TheNational Institute ofMentalHealth has also funded amultisite, randomized
controlled trial of lithium and valproate for the management of acute mania, with the
aim of assessing the tolerability and efficacy of lithium and valproate in acute mania,
hypomania, or mixed episodes in elderly bipolar patients [54].

4.6.3.3 Lamotrigine
Three studies were found on lamotrigine in treating OABD [35, 55, 56]. In a
randomized placebo-controlled study, lamotrigine was more effective in preventing
relapse compared to placebo [35]. The other two studies showed a reduction of
depressive symptoms of approximately 50 % [55, 56].
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Table 4.3 Studies of anticonvulsants in OABD

N Age
(range)

Design Dose-concentration Duration
(weeks)

Results (outcome measure)

Valproate

McFarland
et al. [46]

6 66
(56–74)

R 500 mg/day
50–150 microg/ml

4 Significant improvement of
manic symptoms after
valproate addition in
therapy-resistant patients

Sharma
et al. [29]

4 68.5
(66–71)

P 1000–1250 mg/day 40–78 Combination of lithium and
valproate results in response
in all rapid-cycling patients,
2/4 had significant recovery

Risinger
et al. [47]

4 70
(65–73)

R 1000–1500 mg/day
50–75 microg/ml

2–4 Recovery of manic
symptoms in all patients

Puryear
et al. [48]

7 70
(63–81)

R 1000 mg/day
(100–1750)
57 nanog/ml (34–82)

>1 Significant improvement of
mainly manic symptoms

Kando et al.
[49]

24 71.3 R 743 mg/day
(250–2000) 53 mg/l
(11–102)

>2 Effective in 62 % of manic
patients with adequate
treatment

Schneider
and Wilcox
[50]

4 74.8
(65–81)

R 52–115 mg/l 72–156 Remission after addition of
valproate to lithium therapy
in manic rapid cyclers

Sanderson
[30]

20 67.2 R Unknown 4 Duration of admission was
equal for lithium users
(n = 41), valproate users
(n = 20) and carbamazepine
users (n = 11)

Niedermier
and
Nasrallah
[51]

23 67
(60–86)

R 1.029 mg/day
(500–2250)
72 mg/l (36–111)

>1 87 % response (CGI) in
manic, depressive, and
mixed episodes

Noaghiul
et al. [52]

21 71
(60–82)

R 1.405 mg/day 72 mg/l 1–7 19 patients (90 %) had
significant clinical recovery
of mania (CGI)

Chen et al.
[31]

29 71.2
(>55)

R Unknown 2.3 Mania improved in 67 % of
lithium users (n = 30)
versus 35 % of valproate
users (n = 29). At
therapeutic serum levels,
83 % of lithium users
improved (>0.8 mmol/l)
versus 75 % of valproate
users (65–90 microg/l)

Mordecai
et al. [53]

6 70.8
(64–75)

R 250–1000 mg/day
23–51.7 meq/ml

2–43 3 patients stabilized with
valproate monotherapy
2 lithium users improved
after valproate addition
Both manic and depressive
symptoms

(continued)
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Table 4.3 (continued)

N Age
(range)

Design Dose-concentration Duration
(weeks)

Results (outcome measure)

Geddes
et al. [36]

31 (>53) P 750–1250 mg/day 104 Lithium is as effective
(n = 27) as the combination
lithium–valproate (n = 22)
and more effective than
valproate alone (n = 31) in
preventing relapse

Carbamazepine

Cullen et al.
[44]

3 57
(48–72)

R 200–1200 mg/day
2236 Umol/l

>1 2/3 patients recovered
from therapy-resistant
melancholic depression

Sanderson
[30]

11 67.2 R Unknown 4 Duration of admission was
equal for lithium users
(n = 41), valproate users
(n = 20) and carbamazepine
users (n = 11)

Lamotrigine

Robillard
and Conn
[55]

5 71.5
(65–85)

P 25–100 mg/day 12 50 % reduction of
depressive symptoms
(HDRS) in 3 rapid cyclers

Sajatovic
et al. [58]

33 60.1
(55–82)

RCT 100–400 mg/day 76 Lamotrigine (n = 34) is
more effective than placebo
(n = 31) in preventing
relapse (mania/depression)
18 % dropped out

Sajatovic
et al. [56]

57 66.5
(60–90)

P 150.9 mg/day 57.4 % remission
(MADRS)
64.8 % response
33 % dropout

Gabapentin

Sethi et al.
[57]

7 72.7
(59–90)

R 1028.5 mg/day
(600–1200 mg/day)

All patients experienced
improvement in manic
symptoms.
On gabapentin in
combination with
antipsychotic medications,
and in 1 case in
combination with valproate

R Retrospective, P prospective, RCT randomized controlled trial, CGI Clinical Global Impression scale,
HDRS Hamilton Depression Rating Scale, and MADRS Montgomery Asberg Depression Rating scale
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4.6.3.4 Gabapentin
One study described 7 cases that were treated successfully for mania with gaba-
pentin in addition to antipsychotics or valproate [57].

4.6.3.5 Recommendations for Anticonvulsants
The indication for anticonvulsants in OABD is similar to younger adults. As
always, caution in older adults is necessary, starting with a low dose and slowly
titrating to a higher dose depending on effectiveness and tolerance of side effects
such as sedation, cognitive symptoms, ataxia, and tremor [43, 58].

4.6.4 Antipsychotics

The atypical antipsychotics aripiprazole, quetiapine, risperidone, olanzapine, and
clozapine were studied in OABD (Table 4.4).

Aripiprazole was studied as add-on to mood stabilizers and found to be effective
in reducing manic and depressive symptoms [59, 60].

In a randomized placebo-controlled study, quetiapine was more effective than
placebo by day 4 and after 12 weeks in manic patients [61]. In an open-label study
of 4 weeks, the majority of the 11 manic patients were successfully treated with
asenapine [62].

The effectiveness of risperidone, olanzapine, clozapine, and most recently
lurasidone in older patients with bipolar disorder are only described in case reports
or very small case studies [63–67].

4.6.4.1 Recommendations for Antipsychotics
The indication for antipsychotics in older patients is similar to younger adults with
bipolar disorder. However, caution is warranted when prescribing antipsychotics in
older adults. For the atypical antipsychotics olanzapine and risperidone, an
increased risk for stroke and mortality has been demonstrated. The risk for stroke
increases from 0.8 to 3.1 %. Possibly, this risk is a class effect and caution should
be taken for all antipsychotics [66, 68]. In typical antipsychotics, the risk of mor-
tality is 30 % higher in the first 6 months compared to atypical antipsychotics.
Studies of metabolic syndrome in older patients, as a complication of using atypical
antipsychotics, are very limited. In 100 older patients with schizophrenia and
bipolar disorder, the prevalence of metabolic syndrome was not higher than in
healthy controls and not related to the use of a specific class of antipsychotics [69].

Antipsychotics can be used as a monotherapy or as an adjunctive therapy for
acute mania. Quetiapine and olanzapine are the common atypical antipsychotics
used for acute mania in the elderly. In a post hoc analysis of pooled data from two
quetiapine monotherapy clinical trials, quetiapine was shown to be an effective
treatment, with a reduction in the Young Mania Rating Scale (YMRS) score as
early as day 4 of treatment [60, 61].
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Table 4.4 Studies of antipsychotics in OABD

N Age
(range)

Design Dose-concentration Duration
(weeks)

Results

Aripiprazole

Gupta et al. [59] 1 64 R 40 mg/day 56 Clinical
improvement and
improvement of
Parkinson symptoms

Sajatovic et al.
[60]

22 59.6
(50–83)

P 10.3 mg/day 12 Significant improvement
of manic and depressive
symptoms (YMRS and
HAM-D)

Quetiapine

Sajatovic et al.
[60]

59 62.9
(55–79)

RCT 400–800 mg/day 3–12 Response on day 4
(YMRS) in quetiapine
(n = 28) versus placebo
(n = 31), sustained after
12 weeks

Risperidone

Madhusoodanan
et al. [63]

2 71–79 P 1–2 mg/day 2–3 1 patient recovered
from mixed episode

Olanzapine

Nicolato et al.
[65]

1 85 R 2.5 mg/day 24 Remission of catatonic
symptoms in 4 days,
stable after 6 months

Clozapine

Shulman et al.
[64]

3 72
(70–74)

P 25–112.5 mg/day 44 Clinical response
(CGI) of psychotic
mania in
therapy-resistant patients

Asenapine

Baruch et al. [62] 11 67.7
(61–79)

P 20 mg/day 28 82 % response, 64 %
remission on mania
(YMRS)

Lurasidone

Sajatovic et al.
[67]

142 60.0 P 34.6 mg or
96.0 mg
76.2 mg as
adjunctive

6 Both low dose and high
dose were more effective
than placebo (MADRS,
effect size 0.83)

As adjunctive, there was
no significant difference
from placebo

R Retrospective, P prospective, RCT randomized controlled trial, CGI Clinical Global Impression scale,
YMRS Young Mania Rating Scale, and HAM-D Hamilton Depression scale

Asenapine has also been shown to be effective and well tolerated in a small
open-label study of elderly patients with mania, with 63.6 % achieving remission
[62]. Shulman et al. [64] also reported improvement of symptoms with clozapine in
an open-label study of three treatment-resistant manic elderly patients.
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4.6.5 Electroconvulsive Therapy

The effectiveness of electroconvulsive therapy (ECT) has been shown in bipolar dis-
order [70–72] for bothmanic and depressive symptoms. For treatment-resistant bipolar
depression, ECT is the treatment option with the most evidence [73]. Nevertheless, in
most guidelines, ECT is offered only as second or third line treatment for refractory
depression [74, 75], possibly due to stigma and concern for cognitive side effects. There
are no systematic studies on the effectiveness of ECT in older patients with bipolar
disorder. However, extrapolating results of ECT in younger adultswith bipolar disorder
[70–72] and older adults with unipolar disorder [76, 77], a superior effect of ECT in
older patients with bipolar disorder can be expected in the acute phases (mania,
depression, andmixed episode). ECT is a treatment option in manic or depressive older
patients with bipolar disorder who are pharmacotherapy resistant, have previously
shown to be ECT responders, or in situationswhere urgent safety concerns exist (severe
suicidality, physical exhaustion, or refusal of all foods and fluids).

Cognitive side effects of ECT have been studied in older patients with unipolar
depression [78, 79]; postictal confusion has been described, but most studies report
improvements of cognitive functions after ECT,most likely due to recovery of depressed
mood, concentration, and attention. Therefore, special attention to baseline cognitive
function is important with particular concern for bilateral ECT. As concluded in an
expert consensus paper, ECT remains an important treatment option in OABD [80].

4.6.6 Pharmacotherapy of Bipolar Depression

Similar to the treatment of bipolar mania in the geriatric population, the availability
of literature on the management of bipolar depression in this population is limited.
The role of antidepressants in causing the switch from depression to mania has also
always been a clinical concern [81]. There are studies that support the combination
of antidepressants and a mood stabilizer in such treatment. One such study reported
that the usage of both paroxetine and lithium was more efficacious than lithium
alone for the treatment of depression in bipolar disorder. This study included
patients aged 21–71 years old, but there was no age-dependent response noted [82].
In contrast, Schaffer et al. [28] reported that, in comparing a second mood stabilizer
versus an antidepressant, to the existing mood stabilizer, there was no significant
difference in the response to lamotrigine and citalopram.

4.6.7 Maintenance Pharmacotherapy

The available literature on maintenance therapy for maintenance/prophylactic
treatment in OABD is even more scarce compared to acute therapy. The best
evidence comes from two prospective studies. Sajatovic et al. [35] analyzed data of
98 older patients who were treated with lamotrigine, lithium, or placebo from a
larger scale double-blind study. With the mean total daily dose of lamotrigine being
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240 mg and lithium 750 mg, the two drugs were shown to be effective in delaying a
depressive and manic relapse. In a randomized open-label study, both combination
therapy with lithium plus valproate and lithium monotherapy were more effective in
preventing relapse compared to valproate monotherapy [36].

Clinical Vignette 4.1
Balancing Familial Tremor with the Effectiveness of Mood Stabilizers

Reason for Referral
Mr. B, a 75-year-old married male, retired dentist with a lifelong history of
bipolar disorder, Type II, was referred by his general practitioner because of
worsening bilateral hand tremor. He had been maintained on lithium carbonate
since the age of 40 for management of bipolar disorder and had gradually been
experiencing worsening tremor that interfered with his ability to write, drink
from a cup, or use a computer. It was his general practitioner (GP), not a
psychiatrist, who had been following him during all of these years. The GP
reduced the maintenance dose of lithium from 900 to 600 mg per day in divided
doses with some improvement in tremor but the GP was concerned that the
lithium level was subtherapeutic at 0.26 mmol/l. However, the serum lithium
level was actually drawn 24 h after the last dose not the customary 12 h.

Family and Personal History
Mr. B was the only child of parents who both suffered from bipolar disorder.
His mother committed suicide when he was less than a year old, presumably
from a postpartum psychosis. His maternal grandfather was cyclothymic and
two maternal cousins had also suicided. His father suffered from bipolar 1
disorder and was treated with electroconvulsive therapy. Ultimately, he died
by suicide at the age of 50.

Mr. B was raised by his paternal aunt who provided a loving, nurturing, and
supportive environment. His father eventually re-married but separated
because of the impact of his persistent mood disorder until his eventual suicide.

Familial tremor was evident on his father’s side of the family including his
paternal grandfather and paternal uncles.

Mr. B never married but has lived for many years with a female partner
who provided valuable observations of his mood and behavior.

Past Medical and Psychiatric History
Mr. B was healthy except for hypothyroidism since his early 40s secondary to
lithium therapy.

There were no past psychiatric admissions. His first depression occurred at
the age of 18 that affected his academic productivity at various times and
limited educational achievement as a result. The pattern of mood disorder
included intermittent depressions lasting six months in duration followed by a
period of euthymia for three months and then a period of hypomania for three
months. Mr. B had been followed primarily by his general practitioner as
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access to psychiatric follow-up was limited. He was maintained on lithium
carbonate 900 mg on a t.i.d. regimen.

Initial Mental Status and Cognitive Examination
Mr. B presented as euthymic with no evidence of major psychiatric symp-
toms. His bilateral tremor was very obvious with mild cogwheel rigidity but
no other features suggestive of Parkinson’s disease.

Cognitive screening was done using the Montreal Cognitive Assessment
(MoCA), and he scored 26/29. He was unable to copy the cube because of his
tremor. Despite his tremor, he was able to complete the clock drawing test but
only when a larger circle was provided compared to the one used on the
standard MoCA form.

Laboratory investigations revealed normal renal function and a normal
thyroid-stimulating hormone level.

Management
Initially, lithium dose was gradually reduced from 900 to 300 mg per day
achieving 12 h serum levels of about 0.5 mmol/l. While the tremor was still
quite evident, Mr. B remained euthymic.

Six months later, Mr. B presented with reports from his partner of hypo-
manic symptomatology lasting several weeks. This included singing to him-
self, loquaciousness, pressured speech, and a decreased need for sleep. Yet
objectively, he appeared euthymic and without gross behavioral disturbance.
Consequently, divalproex was added to the regimen initially at 250 mg b.i.d.

Almost a year later, the tremor was very much improved, although still
evident. Lithium had been reduced further to 150 mg 2 days a week and
300 mg on all other days. This led to a mild recurrence of depressive symp-
toms. Eventually, Mr. B stabilized on a regimen of lithium 300 mg q.h.s.
(0.5 mmol/l) and divalproex 125 mg q.h.s. Divalproex was used as an aug-
menting agent because hypomania was the primary target, and it did not pose
the same metabolic concerns as atypical agents. On this much reduced regi-
men, a balance of tolerance of the familial tremor with stabilization of mood
was achieved. Mr. B declared: “Life is good and I can live with the tremor.”

Learning Points

• The importance of access to psychiatric services in bipolar disorder,
especially with respect to lithium management and monitoring.

• Changing lithium needs in later life and appreciation of the risk of side
effects and toxicity. Knowledge of appropriate lithium dosing and serum
levels with aging.

• Patients with bipolar disorder typically have a positive family history in
first-degree relatives with the secondary psychological impact of having
parents with bipolar disorder, including the traumatic effects of premature
death by suicide, divorce, and separation. Unfortunately, the psychologically
poor do get poorer. Lack of family history and late age of onset increases the
likelihood of an underlying neurological or systemic medical disorder.
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• The challenge of distinguishing familial tremor from lithium-induced or
lithium-exacerbated tremor.

• The challenge of distinguishing Parkinson’s disease from familial tremor
and from lithium-induced tremor and extrapyramidal side effects (EPS).

• The advantage of low-dose polypharmacy in bipolar disorder in older
adults, versus high-dose monotherapy in controlling side effects and
managing effectiveness.

• The need for careful and long-term monitoring of bipolar patients where
there are subtle changes in behavior and mood reflecting cyclical changes
in bipolar disorder.

• The fundamental importance of family involvement and input to provide
independent observations in order to inform management. Clinicians also
need to acknowledge the impact of bipolar disorder on family members
and provide psychoeducation and support accordingly.

Clinical Vignette 4.2
To Continue or Not to Continue Lithium in Older Adults: Mood Stabi-
lization and Renal Function

Reason for Referral
Mr. D was referred initially as a 65-year-old male who had been a successful
businessman and was recently retired. His wife was unhappy with the lack of
response to ongoing psychotherapy for his lifelong bipolar disorder and
current prolonged depression and asked for a second opinion.

Family and Personal History
There was a very strong family history of mood disorder on the maternal side
of Mr. D’s family. Four out of seven maternal aunts and uncles suffered from
significant mood disorder that required treatment. His one sibling was well.

Fluctuations in motivation and mood led to academic difficulties when
Mr. D was a youth. This was episodic and associated with his recurrent mood
changes. When he was euthymic or hypomanic, he was energetic, motivated,
and showed initiative. This was reflected in academic success. When
depressed, his functioning and performance declined.

Past Medical and Psychiatric History
Medical history included treatment for hypertension with an ACE Inhibitor
and diuretics. Mr. D had evidence of peripheral vascular disease with inter-
mittent claudication and elevated cholesterol treated with atorvastatin. Inter-
stitial nephritis was diagnosed by a nephrologist.
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Mr. D suffered from recurrent depressions for most of his adult life
interspersed with prolonged periods of subtle hypomania. Depression was
characterized by social avoidance, decreased motivation, and a tendency
toward procrastination. Appetite was slightly reduced with associated weight
loss, and he would develop periods of somatization and fleeting suicidal
ideation. Hypomanic episodes were characterized by a change in mood and
personality. He would become jocular, expansive, charming, and generous.
His mood was variously euphoric and irritable. As a businessman, he would
develop entrepreneurial ideas and creative projects during these cycles of
hypomania that lasted between 18 and 24 months.

Mr. D was treated primarily with psychodynamic psychotherapy with no
significant impact on his mood symptoms. He had refused lithium in the past
and was also reluctant to take antidepressants which had not had a consistent
positive impact on his mood or function.

Clinical Management
At the time of initial referral, Mr. D was stabilized on lithium carbonate alone
and remained well for over 10 years with regular psychiatric follow-up.
During that period of time, even with careful lithium monitoring and levels
maintained below 0.8 mmol/l, renal function began to decline. There were no
episodes of acute lithium toxicity. He was referred to a nephrologist who
concluded that the trend toward chronic renal failure was secondary to
interstitial nephritis due to lithium nephrotoxicity and suggested a decrease
and eventual discontinuation of lithium. As a result, Mr. D became very
concerned about the possibility of renal failure and discontinued lithium on
his own. This led to a gradual and prolonged depression characterized by
excessive financial concerns and a complete cessation of entrepreneurial ideas
and projects. This was unresponsive to several trials of antidepressants and
showed only a limited response to a trial of lamotrigine up to 300 mg daily.
Mr. D continued to refuse re-challenge with lithium.

After a period of over two years, his depression gradually remitted. It is
unclear whether this was simply a function of the natural history of his illness or
whether lamotrigine had contributed to his mood stability. He remains off
lithium at this time and on lamotrigine 200 mg per day. Renal function is
relatively stable. Even though Mr. D remains off lithium, there is ongoing
communication between psychiatrist and nephrologist in order to balance the
risks and benefits of managing renal disease andmood disorder simultaneously.

Learning Points

• In this vignette, as in our first vignette, there is a strong family history of
mood disorder as is expected in patients especially with early onset
bipolar disorder.
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• Input from family remains essential to describe subtle behavioral and
mood changes that may not be evident on clinical examination. Family
members are also profoundly affected by these changes and deserve to be
supported and part of the management plan.

• The effectiveness of lithium as a mood stabilizer is clearly demonstrated in
this vignette. When lithium was discontinued due to renal concerns, the
destabilization that resulted was very significant and impacted on the
quality of life of both patient and his spouse.

• A very common challenge is dealing with declining renal function with
aging. The nephrologist concluded that the interstitial nephritis and
declining renal function was due to lithium nephrotoxicity, even though
there had been no prior episodes of acute lithium toxicity. The data on this
issue remain limited and controversial.

• The issue of balancing declining renal function and unstable mood disorder
simultaneously highlights the need for collaboration among medical spe-
cialties, especially between nephrologist and psychiatrist. Good commu-
nication and continuing assessment of the benefits and risks of maintenance
of lithium or alternate forms of mood stabilization is essential. This is
especially important in light of the ongoing controversy and uncertainty
about the impact of chronic lithium therapy on renal function [83].

• The natural history of this disorder makes it difficult to tease out the
possibility that lamotrigine had provided mood stability after considerable
time versus the natural history of mood swings that were evident of this
man’s lifetime. Careful follow-up and monitoring with input from family
will help to tease out these clinical challenges.

• Older adults with bipolar disorder require careful follow-up and moni-
toring of psychiatric and medical status within an interdisciplinary
approach to health care.

4.7 Summary and Recommendations for Acute Bipolar
Mania, Bipolar Depression, and Maintenance Therapy

We are very limited in our ability to make firm recommendations for any of these
phases of OABD because of the lack of RCTs and even systematic data. We depend
now on extrapolation from mixed-age populations, individual case reports, small
case series, or expert consensus [80]. These recommendations must suffice for
OABD with the caveats listed above regarding the unique aspects of pharma-
cotherapy in OABD.

76 A. Dols et al.



For acute bipolar mania in OABD, lithium remains a first line treatment in all
consensus guidelines for adults and hence for OABD until we have more direct
evidence. We are awaiting publication of the results of the National Institute of
Mental Health-funded multisite RCT of valproate compared to lithium for acute
mania in type 1 OABD (age over 60 years). These data will help to shed light on the
tolerability and efficacy of lithium compared to valproate in the treatment of OABD
in acute mania, hypomania, and mixed episodes. Limited data are available for
olanzapine, quetiapine, asenapine, carbamazepine, gabapentin, and clozapine [80].

Clinical Pearls

• Involvement of family in the management of older adults with bipolar
disorder is essential for two reasons: firstly, they can provide important
and sometime subtle clinical information, and secondly, they are pro-
foundly affected by the disorder.

• Lithium carbonate remains a first line mood stabilizer in older adults but
calls for special precautions including significantly lower serum levels
(0.4–0.6 mmol/l are often effective) and concomitant lowering of dosing.
The decline in its use is not backed by clinical evidence.

• Renal function declines normally with aging and care must be taken not to
discontinue lithium prematurely in stable bipolar patients simply because
of rising serum creatinine. This remains a controversial clinical issue
inviting further research and a collaborative approach with nephrologists.

• Older adults may respond to the same therapeutic armamentarium as
younger individuals including ECT which is generally well tolerated. ECT
is sometimes safer than using high-dose drug monotherapy. Combining
mood stabilizers at low dose is a therapeutic approach that may limit
toxicity in those who do not respond to monotherapy. Polypharmacy is
not always a bad thing if carefully monitored.
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5Older Age Bipolar Disorder
and Substance Use

Chaya Bhuvaneswaran, Rita Hargrave and E. Sherwood Brown

5.1 Introduction

The devastating impact of substance use disorders (SUDs) among older adults has
only recently attracted the attention of researchers, clinicians, and the general public
[1]. Despite the evidence that alcohol and other SUDs affect nearly 1 in 5 older
adults, there has been limited examination of these areas in the substance abuse or
gerontology literature [2]. There is an even greater paucity of research on the
screening, assessment, and treatment protocols for older adults with bipolar disorder
and coexisting SUD. Adults with bipolar disorder (compared to other psychiatric
disorders) have the highest rate of alcohol use disorder [2]. With the predicted
dramatic growth of the aging population, as well as more geriatric patients in
outpatient opioid maintenance programs both due to the aging of patients first
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enrolled in the 1990s and due to patients with prescription opioid misuse in later
life, the need and demand for effective, comprehensive mental health services for
older adults with psychiatric illness and substance use disorders will continue to
grow [3].

Clinical Vignette 5.1
Mr. V, a 67-year-old single man diagnosed with bipolar I disorder in his
thirties, presented with manic and psychotic symptoms and intoxicated, has
had recurrent, severe depressive episodes not ameliorated by valproic acid,
carbamazepine, or antipsychotics. He is inconsistently adherent to a regimen
of low-dose lithium—he refuses to allow the dose to be increased to thera-
peutic blood levels—and insists on continuing a fairly high dose of fluoxe-
tine. Whenever he discontinues lithium, he experiences affective switching
and manic episodes. Mr. V has had over twenty lifetime hospitalizations for
mood episodes. In between episodes, he lives in an apartment paid for by a
sister who manages his care and provides him with income to supplement
disability income, but who is herself aging and concerned about her own
retirement. He has written moving essays about bipolar disorder and occa-
sionally attends support group meetings, which he calls “talking to the young
ones about how it is.”

Mr. V recently had an inpatient alcohol detoxification admission where he
expressed suicidal ideation while intoxicated. He refused a trial of naltrexone
after he was stabilized. When younger, he participated in alcohol residential
treatment programs and halfway house communities, but will not consider
these options now, commenting that, “I’m too old for all that stuff, it’s
embarrassing.” He has been referred to multiple day treatment and psy-
chosocial groups as well as individual chronotherapy. (Chronotherapy is a
therapy to prevent mood episodes in bipolar disorders by regulating exposure
to light and darkness as well as manipulating sleep cycle, based on the theory
that disrupted circadian rhythms and genetic polymorphisms in suprachias-
matic nucleus underlie sleep disruption in affective disorders.) [4] Mr. V was
also enrolled in interpersonal therapy research studies and eventually dropped
out of all of these, saying “the only thing that makes me feel better when I’m
depressed is a few (vodka) nips.” Recently, his physician discussed a trial of
an atypical antipsychotic medication for greater mood stability. However, his
outpatient psychiatrist and therapist are concerned by the patient’s recent
neurologic examination that was notable for gait ataxia and neuropsycho-
logical testing indicating working memory deficits and confabulation. Fur-
thermore, a toxicology screen was positive for benzodiazepines despite the
absence of any current prescription for benzodiazepines after discharge from
his recent inpatient detoxification admission.
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Learning Points

• Substance abuse should be considered in older patients with bipolar
disorder.

• Clinical features—including cognitive changes, medication
non-adherence, frequent hospitalization, and suicidal ideation—are all
potential indicators of substance use.

• Toxicology screens should be considered in older patients with bipolar
disorder with suspected substance use.

In this chapter, we will discuss the following themes highlighted by this clinical
vignette: the prevalence and correlates of bipolar disorder and substance use dis-
orders (SUDs); demographic features of older adults with bipolar disorder and
SUD; trajectory of illness in older adults with bipolar disorder and SUD; epi-
demiology, diagnosis, and treatment of specific SUDs in older age bipolar disorder
(OABD); and future directions for treatment research among older adults with
bipolar disorder.

5.2 Prevalence and Demographic Features of Substance
Use Disorder in Older Age Bipolar Disorder

Current epidemiological studies suggest that up to 60 % of adults with bipolar
disorder will experience one or more substance use disorders (SUDs) [5–7]. Several
studies report that there is a lower prevalence of SUD in elderly bipolar patients
compared with younger adults, ranging from 9 to 29 % [8–12]. Although SUD is
less common among older than younger adults with bipolar disorder, even low
intensity substance use may be particularly harmful for older adults, carrying
negative medical and functional consequences [13].

Gender plays a critical role in the clinical presentation and course of bipolar
disorder and coexisting SUDs among geriatric patients. Across the life span,
women present more often with bipolar disorder later in life, with an average age of
diagnosis from 30 to 35 years [14]. In studies of mixed-age populations, the
combination of bipolar disorder and SUD is more common in men compared to
women [8, 15]. Thus, the increased risk for SUD in men versus women with bipolar
disorder follows the pattern observed in the general population. Men are also more
likely to have risk factors for SUDs, such as divorced/widowed status, lower level
of education, additional primary psychiatric disorders, and higher rates of medical
comorbidities [15, 16]. Among women as compared to men with older age bipolar
disorder, a coexisting anxiety disorder is more highly associated with SUDs [10].
Although prospective longitudinal studies of bipolar disorder in older adults report
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that women experience more frequent depressive episodes, older women have a
lower prevalence of SUD than older men [17]. Elevated rates of SUD in men with
bipolar disorder may be related to gender differences in patterns of substance use.
Non-medical prescription opioid use also appears to be more common among men
than among women with bipolar disorder [18].

Cross-cultural studies suggest that race/ethnicity exerts a significant influence on
the diagnosis, treatment, and prognosis of bipolar disorder in older adults [19].
African American patients have historically been more likely to be diagnosed with
psychotic disorders rather than mood disorders, with the true prevalence of bipolar
disorder and bipolar disorder with coexisting SUD likely underestimated among
older African Americans [19]. Nonwhite race among mixed-age groups has been
identified as a risk factor for suicide within bipolar disorder [20]. There is limited
research that examines whether this trend persists in the context of older adults,
with bipolar disorder and SUD.

Some investigators suggest that ethnicity influences the efficacy of treatment
interventions for bipolar disorder and SUD. The STEP-Bipolar Disorder study
(after controlling for any SUD) reported 1-year treatment outcomes that were sig-
nificantly poorer for African Americans compared to Hispanic and non-Hispanic
patients [21]. The National Comorbidity Survey Replication (comprised of
mixed-age patients) identified healthcare disparities affecting African Americans
with bipolar disorder. Controlling for factors such as healthcare utilization,
socioeconomic status, or symptom profile, African American patients with bipolar
disorder were less likely to receive adequate treatment with mood stabilizer med-
ications, thus placing them at great risk for SUD relapse including a higher rate of
inpatient hospitalizations and ED visits [22].

Other factors contributing to reduced treatment response among African
American older adults are higher medical burden (e.g., hypertension, diabetes, and
obesity) [23] and higher rates of underdiagnosis and misdiagnosis of bipolar dis-
order [11]. The paucity of cross-cultural research on bipolar disorder and coexisting
SUD makes it difficult to ascertain the presence of healthcare disparities among
other ethnic minority groups. Native Hawaiians experienced longer and more fre-
quent hospitalizations for bipolar disorder with coexisting SUDs compared to other
Asian American groups [24]. Hispanics, Asian Americans, and Native Americans
also have higher rates of involuntary commitment for co-occurring SUD and
bipolar disorder compared with white counterparts [25]. Fleck et al. [25] postulate
that culturally based stigma against seeking or complying with outpatient treatment
contributes to greater treatment non-adherence among all ethnic minority patients.

Although ethnicity has been cited as a predictor of high rates of healthcare
utilization for older adults, including acute psychiatric care versus outpatient
treatment access, socioeconomic status may be a confounding factor [26]. In a study
of older African American adults, the elevated rate of acute healthcare utilization
was correlated with high rates of homelessness and inadequate insurance coverage
(i.e., uninsured or underinsured) [27]. Studies of other cohorts suggest that housing
instability (or homelessness) rather than race or ethnicity is predictive of high rates
of re-hospitalization and utilization of acute healthcare services [28].
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5.3 Trajectory of Illness among Older Adults with Bipolar
Disorder and SUD

In general, the presence of bipolar disorder and coexisting SUD predicts more
severe course of illness [29]. Of special consideration in older adults is their vul-
nerability to medication side effects and the physical effects of substances due to
age-related changes in pharmacokinetics, multiple medical comorbidities, and
polypharmacy [30, 31]. Although there are limited data on the clinical impact of
lower severity substance use disorders in older adults, studies of younger popula-
tions suggest that even lower intensity substance use patterns could adversely affect
the trajectory of bipolar disorder in older adults [32].

The lower rate of SUDs among geriatric bipolar patients may be influenced by
underreporting of SUD by older adults due to stigma [33]. Additionally, healthcare
professionals are less likely to diagnose bipolar disorder among older adults with
SUD. A 2015 study of geriatric hospitalized patients meeting alcohol use disorders
(AUDs) criteria found that few of these patients had been evaluated for or diag-
nosed with bipolar disorder prior to admission [34]. During acute clinical
encounters (in emergency departments, medical units, or inpatient psychiatric
units), accurate collateral information about current mood symptoms and past
psychiatric history may not be available to assist the diagnostic process. Under
recognition of SUDs among older adults with bipolar disorder, reflective of lower
rates of assessment for SUDs in geriatric populations more generally, likely con-
tributes to delays in diagnosis and treatment [35]. Based on the current rate of
substance use among young and middle-aged patients, future cohorts of older adults
will probably have higher rates of SUDs than the present cohort [32]. Epidemio-
logical trends suggest that the number of older adults with SUD will increase from
2.5 million people in 1999 to 5.0 million by 2020 [36]. This demographic trend
suggests that there will be overall higher rates of older adults with coexisting
bipolar disorder and substance use disorder [32]. Studies of mixed-age patients
report that bipolar disorder and SUD are associated with increased mood instability
[37], greater rates of medication non-adherence [38], and an increased duration of
depressive and manic episodes [39]. The SUD–bipolar disorder comorbidity has
been associated with higher rates of hospitalizations and suicides [8, 32, 40] and
with longer time to symptom remission [41]. Recent studies suggest that among
those with bipolar disorder across age groups, even moderate alcohol intake is
associated with higher levels of inter-episode sub-syndromal symptoms [42].

Mortality rates may be higher for younger patients with the compared to older
patients with bipolar disorder and the comorbidity [43]. Some investigators report
that average life expectancy for younger bipolar patients is reduced by 10–12 years
[43]. Major causes of the shortened life span are end-stage complications of alcohol
dependence, and overdose and toxicity from stimulants and opioids [44]. Alcohol
and other substance use disorders have been associated with increased risk of
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all-cause mortality for both bipolar disorder and depression [44]. The risk of suicide
is elevated among bipolar disorder patients and accounts for a 15–20 % rate of
suicide-related mortality [45]. Patients with comorbid bipolar disorder and sub-
stance use disorders regardless of age or gender are at least twofold more likely to
attempt suicide than the general population [46, 47]. SUDs and coexisting bipolar
disorder may be associated with aggression, impulsivity, and hostility that increase
the propensity to act on suicidal thoughts [48]. Older adults with mood and affective
disorders are at highest risk for suicide, and coexisting SUDs further increase their
risk of suicide attempts and suicide-related mortality [49].

Research is scarce on resilience factors predictive of long-term remission of
bipolar illness in the geriatric bipolar-SUD population; however, potential resilience
factors include lower impulsivity, greater number of years of education [50], and
earlier age of diagnosis [51]. Vulnerability factors include greater number of
depressive episodes and higher scores for impulsivity and risk taking; lifetime
trauma exposure [52]; and criminal justice involvement (more common among
bipolar disorder patients than those in the general population and most common
among bipolar-SUD patients within this group) [53]. Predictors of substance
treatment outcome in this population have yet to be identified, though treatment
outcome studies are discussed below.

5.4 Epidemiology, Diagnosis, and Treatment for Specific
SUDs among Older Age Bipolar Disorder Patients

5.4.1 Alcohol

5.4.1.1 Epidemiology
An estimated 1–2 % of older adults in the general population have alcohol use
disorders (AUD) [54]. Specific estimates of geriatric bipolar disorder patients with
this SUD range from 13 to 25 %, making it the most common substance use
disorder [12]. Research on the relationship between alcohol use disorder severity
and suicide risk has produced mixed results [46]. Carra [46] reported that both
alcohol dependence and alcohol abuse were associated with increased risk of sui-
cide attempts.

5.4.1.2 Diagnosis
Guidelines for the workup of alcohol use disorders among geriatric bipolar patients
are described in Substance Abuse among Older Adults. Treatment Improvement
Protocol (TIP) Series 26 published by SAMHS [55]. Of special note is the
Michigan Alcoholism Screening Test-Geriatric Version, which has been adapted
for use in this population for other substances and validated for different ethnic
groups [56].
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5.4.1.3 Treatment
Since patients with comorbid psychiatric disorders are routinely excluded from
clinical trials of new treatments for SUD, the safety and efficacy of existing
treatments for alcohol use and other SUDs are emerging areas of investigation for
patients with bipolar disorder [57]. Given that adults over age 60 are also often
excluded from these studies, there is even less information about effective, safe
treatment options for older adults with the bipolar disorder–SUD comorbidity.
Furthermore, our understanding of psychiatric and medical comorbidity in bipolar
disorder derives largely from studies of younger and mixed-age samples [12].
However, it is a clinical priority to identify more effective evidence-based phar-
macological [58] and behavioral treatments for comorbid AUD and bipolar disorder
across age groups given the role of alcohol dependence in contributing to occu-
pational dysfunction in bipolar disorder through a variety of mechanisms [59]
Addressing substance abuse may beneficially impact the course of bipolar disorder.
Improved stabilization of bipolar disorder is also likely to aid substance disorder
treatment compliance [8].

Patients with AUD and a co-occurring psychiatric disorder have more complex
symptoms than patients with either disorder alone, are least likely to engage in
psychosocial interventions, and benefit the most from a full arsenal of treatment
options including psychotherapy as well as pharmacotherapy [60, 61]. Although the
cumulative scope and impact of bipolar disorder with co-occurring alcohol use
disorder across age groups have been well documented, there are little data on
selection and implementation of optimal treatment strategies [62, 63]. None of the
current FDA approved treatments for alcohol use (i.e., disulfiram, naltrexone, and
acamprosate) have been demonstrated to be clearly effective among patients with
bipolar disorder [57]. Valproate [64] and the combination of lithium and valproate
have been shown to improve mood symptoms as well as reduce days of heavy
drinking [65]. Several studies suggest that quetiapine lacks efficacy in the treatment
of comorbid bipolar disorder and AUD [66, 67]. Other studies of treatment with
acamprosate and naltrexone have also failed to show a statistically significant
benefit in patients with bipolar disorder and AUD [68, 69].

Several investigators suggest that topiramate is effective in reducing heavy
drinking among individuals with alcohol dependence [22, 70]. However, a ran-
domized, placebo-controlled trial of topiramate for mixed-age adults with bipolar
disorder and alcohol dependence (compared with a general population of alcohol
dependent patients) (N = 12) did not support adjunctive use of topiramate [71].

Behavioral therapies for alcohol dependence—including 12-step programs,
cognitive behavioral therapy for relapse prevention, and motivational interviewing
—merit further exploration, including through randomized controlled studies, for
older adults with bipolar disorder. In one mixed methods study of dually diagnosed
patients, including OABD patients, the peer support group and peer education
emphases of 12-step programs such as Alcoholics Anonymous were identified as
helpful even by patients with significant psychiatric symptom burden (i.e., while
still experiencing some level of psychosis or mania) [72]. Pilot studies of cognitive
behavioral therapy for relapse prevention (including “Third Wave” cognitive
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behavioral approaches such as mindfulness-based relapse prevention) have shown
significant benefit for older adults, including veterans, though have not been
specifically tested in older adults with bipolar disorder and comorbid alcohol
dependence [73]. Similarly, while case series reports on using integrated motiva-
tional interviewing and cognitive behavioral therapies have demonstrated promise
among bipolar disorder patients (across age groups) with comorbid AUDs, there is
a lack of randomized controlled trials of these psychosocial treatments for OABD
patients. Potential future randomized clinical trials could apply existing knowledge
to the OABD population, such as from protocols developed by Schmitz and Gril-
lion [74] and Weiss et al. [75], including in integrated community-based group
therapy.

5.4.2 Sedative-Hypnotics

5.4.2.1 Epidemiology
Substance use disorders involving benzodiazepines as well as other
sedative-hypnotics (such as zolpidem, eszopiclone, and zaleplon) are common
despite the well-known adverse effects of these medications among elderly patients
(including increased fall risk and cognitive impairment). The estimated prevalence
of benzodiazepine use in the general geriatric patient population is 11 % based on
limited studies [76], making this SUD in some settings (e.g., outpatient psychiatry)
nearly as common as alcohol use disorders. The risk of long-term continuous
sedative-hypnotic use (not recommended by most prescribing guidelines) is greater
among elderly patients, reflecting greater rates of anxiety and insomnia within this
group [77]. It is not yet clear what role gender and ethnicity may play in prevalence.
However, Petrovic et al. [78] and colleagues found that female gender, widowed
status, borderline personality disorder, and anxiety disorders were risk factors for
benzodiazepine dependence, and immigrant patients from developing countries
may be at particular risk given high population-wide use (up to 26.7 % among
women over age 60 and 14 % among males) of long-acting benzodiazepines for
extended duration in Latin America, for example [79]. While studies to identify risk
factors within older adults with bipolar disorder are still lacking, bipolar disorder is
a known risk factor for benzodiazepine dependence in general due to the high rate
of anxiety disorder comorbidity, with nearly 50 % of adults with BD meeting
anxiety disorders criteria per lifetime. Further, some raise the possibility that anx-
iety symptoms, which are often treated and self-treated with sedative-hypnotics,
may be primary features of bipolar illness rather than a comorbidity [80].

5.4.2.2 Diagnosis
In addition to the SAMHSA guidelines referenced above, tools such as the
A-FRAMES (Assessment, Feedback, Responsibility, Advice, Menu, Empathy, and
Self-efficacy) Questionnaire modify existing motivational interviewing tools to
address geriatric issues [81]. Other tools are being developed for home evaluations,
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for more sensitive detection, and for use among prescribers (e.g., STOPP—
Screening Tool of Older Person’s Potentially Inappropriate Prescriptions) in inpa-
tient and outpatient settings [82].

5.4.2.3 Treatment
Pharmacotherapy rests on use of benzodiazepines in detoxification taper protocol,
with potential adjunctive medications proposed such as acetylcholinesterase inhi-
bitors [83], phenobarbital [84], and oxcarbazepine [85]. These medications have yet
to be tested among geriatric bipolar disorder patients in treatment for chronic
benzodiazepine or other sedative-hypnotic use but hold relevant potential given
wide baseline use for mood and cognition within the population. As for other older
adults or other groups of patients with advanced liver disease, including cirrhosis,
benzodiazepines that do not get oxidized by the liver (oxazepam and lorazepam) are
preferable to chlordiazepoxide to minimize the risk of oversedation, accumulation,
or toxicity, also given that oxazepam and lorazepam are shorter acting [86]. It is
also worth noting that, contrary to the practice (in the 1980s) of “only using
alprazolam to detoxify patients from alprazolam,” this motto is not supported by
clinical evidence, and the recommendation is to use either oxazepam or lorazepam
among elderly patients, with phenobarbital substitution also a possibility. Falls,
myocardial infarctions, and delirium without signs of autonomic hyperactivity are
risks of benzodiazepine withdrawal in the elderly general population, to which
dually diagnosed patients may be particularly vulnerable given polypharmacy; thus,
medically supervised benzodiazepine withdrawal among OABD patients is critical
[87].

5.4.3 Cocaine

5.4.3.1 Epidemiology
Stimulant-induced psychosis or mania can mimic affective disorder-induced epi-
sodes in those without bipolar disorder. Among dual diagnosis patients, stimulants
may also exacerbate actual mood episodes. Thus, it is critical to consider these
substance use disorders (SUDs) on the differential diagnosis given high medical
sequelae potentially more severe in elderly populations: primarily cardiovascular
and neurologic, including tachycardia and other arrhythmias, cerebrovascular
accidents (CVA), seizures (for which elderly patients may be at additional risk
already due to polypharmacy), cocaine- and amphetamine-induced myocardial
ischemia and infarction, and infectious diseases [88].

Notably, over 80 % of cocaine users, even those without comorbid bipolar
disorder as a risk factor, experience paranoia. Further, upwards of 55 % in one
cohort reported cocaine-related violent behaviors [89]. Both homicide and suicide
risk are elevated in relation to the length and severity of cocaine use. Psychiatric
symptoms are more pronounced among crack cocaine users than those dependent
on other forms of cocaine (i.e., intranasal powdered cocaine) [89]. Male gender
appears to be predictive of cocaine use in the elderly population, though studies
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specific to geriatric bipolar patients are still lacking. One emergency department
study, conducted over a 6-month period of ED visits made by persons above the age
of 60, demonstrated that 2 % of these individuals had cocaine-positive urines, with
an average age of 66 and 90 % male [90].

5.4.3.2 Diagnosis
Diagnosis by routine toxicology may prove difficult given the short half-life of
cocaine (remaining in urine 4–8 h after the dose, with benzoylecgonine (the psy-
choactive metabolite of cocaine) potentially remaining in urine for up to 60 h after
use) and trends toward episodic or binge rather than daily use [91]. Specialized
screening tools are under investigation, including adaptation of the Decision Bal-
ance Questionnaire for assessing vulnerability to cocaine relapse [92], although
none have been validated for geriatric bipolar patients to date.

5.4.3.3 Treatment
Pharmacological studies designed for bipolar disorder patients with coexisting
cocaine use disorder have shown initial promising results, including for citicoline,
lamotrigine, and quetiapine in recent trials. Other drugs that have been considered
in case reports, but not yet tested in randomized clinical studies, include gabapentin,
mifepristone, valproate, and pramipexole. A randomized placebo-controlled trial of
the cognitive enhancer citicoline, a moderator of phospholipid metabolism that
increases acetylcholine levels, demonstrated improved declarative memory and an
increased abstinence rate from cocaine, although citicoline did not improve mood
[93]. In a 10-week randomized controlled trial of lamotrigine among bipolar dis-
order patients (depressed or in a mixed episode) with cocaine dependence,
self-reported cocaine use (measured by dollars spent) decreased significantly.
A follow-up uncontrolled replication study showed improvements in measures of
cocaine craving, mood, and drug use [94], while an earlier open-label study also
showed a significant decrease in craving [95]. A more recent study showed a similar
reduction in cocaine use with benefits occurring earlier in treatment and attenuating
over time [96]. Notably, drug dreams, predictors of use and correlated with research
study treatment survival among patients with SUDs, also appeared to decrease in
other larger studies of lamotrigine [97]. There is less evidence of quetiapine’s
efficacy for the bipolar cocaine dependence comorbidity, with additional concerns
of the possible abuse liability of this drug, though an open-label study (N = 17)
showed good tolerability and improvement of psychiatric symptoms [98].

5.4.4 Amphetamines

5.4.4.1 Epidemiology
The rates of amphetamine use disorders (including prescribed psychostimulants, as
well as illicit drugs such as methamphetamine) are unknown for geriatric bipolar
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patients specifically. However, given overlap between core affective disorder
symptoms (such as impulsivity, risk taking, and euphoria) and the intoxication
syndrome for amphetamines, as well as elevated rates of attention-deficit–
hyperactivity disorders (ADHD) within the population, bipolar disorder patients
in general are at particular risk [99]. Of the estimated 5 % of adults in the general
population, over 20 % may have comorbid bipolar disorder [100].

While use of stimulants within the population carries a risk of mania, as well as
the medical complications discussed above for cocaine (including cardiovascular
and neurologic), studies are also underway of stimulant augmentation of mood
stabilizers to address bipolar depression, with preliminary promising results [101,
102].

Prevalence of stimulant dependence estimated from a voluntary bipolar disorder
patient registry (N = 100) was 2.8 % among those with bipolar I patients, with an
age range of 18–65 and a specific prevalence unavailable for patients over age 60
[103]. While specific trends by ethnicity or gender are not known for geriatric
bipolar patients, it is notable that bipolar disorder (along with anxiety disorders)
was highly correlated with stimulant dependence in a group of gay and transgen-
dered (GBT) men seeking outpatient psychiatric treatment, making elderly LGBT
populations a potential priority for outreach and assessment [104].

5.4.4.2 Diagnosis
In addition to a thorough medical workup, including electrocardiogram and urine
drug screen (which remain positive for amphetamines for 1–2 days after use),
screening through Physical Symptom Screening Triggers checklists (as described in
the SAMHSA Tip 26) that assess sleep changes, anxiety, agitation, and availability
of stimulants in the household (i.e., prescribed to a family member) may be of
particular relevance [1].

5.4.4.3 Treatment
A limited evidence base exists for adjunctive treatments of stimulant dependence
among older adults with bipolar disorder. Nevertheless, effective mood stabilization
remains the central strategy, and lithium’s neuroprotective benefits may ameliorate
stimulant-induced reduction in brain choline levels [105]. Among behavioral
treatments, in addition to those based on motivational interviewing, 12-step pro-
grams, and dual diagnosis models, recent research on contingency management
(where participants earn vouchers or other compensation for continued program
participation and/or continued verified negative urine screens) has been shown to
decrease stimulant use among both younger and older bipolar disorder patients in
community health settings [106]. Pharmacotherapy showing initial promise
includes citicoline [107] (a randomized controlled trial demonstrating improved
mood symptoms among mixed-age patients) and atypical antipsychotic medica-
tions. In a trial of quetiapine and risperidone among bipolar disorder patients of age
20–50, patients reported decreased drug craving related to decreased drug use
[108]. Research among older adults with BD and psychostimulant use is warranted.
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5.4.5 Prescription Opioids

5.4.5.1 Epidemiology
The most commonly abused prescription opioids by general population adults
(across age group) are hydrocodone and oxycodone, although both have less abuse
potential than the more potent mu agonists, morphine or fentanyl [109]. In large
epidemiologic studies such as the National Epidemiologic Study on Alcohol and
Related Conditions, there is evidence for bidirectional relationships between bipolar
disorder and non-medical use of prescription opioids. Prescription opioid use
appears to be a precipitating factor in bipolar mood episodes, the presentation of
bipolar disorder, as well as a frequent complication of previously diagnosed bipolar
disorder [110]. Male gender and young age are risk factors for prescription opioid
use in the population [111], with a 28 % prevalence of bipolar disorder among male
patients in one inpatient cohort, and mania a key risk of opioid detoxification [112,
113]. While men appear to be more likely to misuse prescription opioids, women
are more likely to receive combination regimens of prescription opioids and
sedative-hypnotics, placing them at possibly greater risk of overdose [114]. Other
risk factors for prescription opioid use disorders include a positive family history of
substance use, as well as personal exposure to violence and sexual assault, with
some studies confirming that the diagnosis of bipolar illness constitutes a risk factor
for subsequent trauma exposure for both men and women [115]. While comorbidity
studies in older adults with bipolar disorder have been limited, rates of prescription
opioid overdose deaths increased between 2000 and 2014 for patients over age 55
[116], with polypharmacy, medical comorbidities, and treatment refractory pain
among the risk factors for mortality [117]. Up to 10 % of geriatric medical out-
patients screen positive for bipolar disorder, type I or II, in cohorts receiving some
form of an opioid pain regimen. Therefore, the increased risk of suicide and
impulsive or accidental overdose that may be associated with bipolar illness merits
thorough assessment for prescription opioid misuse among older adults with bipolar
disorder [118].

5.4.5.2 Diagnosis
In addition to standard toxicology screening, physical examination findings (such as
pupillary size changes with intoxication versus withdrawal), and workup for
medical presentations of prescription opioid misuse (such as chronic pain, new
onset weakness, daytime somnolence, or altered mental status), strategies such as
Prescription Monitoring Database screening for multiple overlapping opioid pre-
scriptions and other behaviors suggestive of misuse (such as running out of pre-
scriptions early; reports of sharing prescriptions with friends; and hostile or abusive
speech directed at providers when requests for early refills are not granted) are
recommended [119]. The “opioid epidemic,” which as of 2012 includes 2.1 million
Americans who misuse prescription drugs, has led to the development and vali-
dation of multiple screening tools, including the Opioid Risk Tool, SOAPP-R
(Screener and Opioid Assessment for Pain), DIRE (Diagnosis, Intractability, Risk
Efficacy), Hospital Misuse Checklist, and Brief Risk Questionnaire. However, these
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are still pending validation among older adults in the general population and older
adults with bipolar disorder who may be at greater risk for prescription opioid
misuse [120].

5.4.5.3 Treatment
The current standard of care for all age groups, including geriatric patients, is opioid
detoxification followed by aftercare. Such aftercare may take the form of a resi-
dential, partial hospital or intensive outpatient level of care that follows 12-step
program guidelines. Outpatient supervision is still recommended (including
scheduled and random urine drug screens, narcotics contracts around safe use, and,
where necessary, visiting nurse services or other in-home monitoring of use) [121].
Dual diagnosis inpatient admission during initial opioid detoxification is critical for
older adults with bipolar disorder given the risk of mania during the withdrawal
period. In the outpatient context, office-based opioid treatment (OBOT) and
methadone maintenance treatment (MMT) referral offer not only safe long-term
treatment options, but also possible additional benefit for bipolar disorder patients
given mood-stabilizing and antidepressant properties of methadone and buprenor-
phine [122]. Additionally, gabapentin may play a unique adjunctive mood stabi-
lization and palliative role, with clinical trials evidence still lacking [123].

5.4.6 Illicit Opioids

5.4.6.1 Epidemiology
Illicit opioid use appears to be less common among bipolar disorder patients than
alcohol, cocaine, or cannabis. McElroy et al. [101] found an 8 % opioid depen-
dence prevalence in a sample of 288 bipolar disorder patients, while Chengappa
et al. [98] detected a 5.6 % prevalence from a voluntary bipolar disorder patient
registry. Heroin use appears to be more common than fentanyl or methadone
dependence, although combination opioid disorders are common and carry higher
overdose risk, with the major risk factor for illicit opioid dependence among
geriatric patients being historic use (i.e., use initiated during younger years) [54]. It
is not known whether there is a group of older adults with bipolar disorder who
initiate illicit heroin or fentanyl use in later life, reflective of the larger need for
expanding the knowledge base about substance disorders generally among older
adults. Older adults, in particular, experience medical complications from illicit
opioid use such as infections from intravenous drug use, pulmonary disease, and
cardiovascular illness, with opioids increasing the risk of ventricular arrhythmias. In
the general US population, risk factors that predispose to heroin dependence
include early age of initiation (with over half those individuals who “ever used”
progressing to physiologic and psychological dependence), reduced cost and
chemical purity in certain geographic regions (i.e., the Northeastern USA), low
socioeconomic status (including homelessness), and positive family history of any
psychopathology [124].
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5.4.6.2 Diagnosis
Diagnostic assessment of illicit opioid use is similar to the assessment of pre-
scription opioid misuse. Specific physical examination findings include needle
marks in skin and septal perforation and epistaxis given increased rates of snorting
versus injecting due to increased purity of available heroin trafficked since the
1990s in the USA [125]. Hair testing remains positive for heroin up to 90 days after
use.

5.4.6.3 Treatment
Although either buprenorphine or methadone treatment offers standard of care
options for those in recovery from heroin dependence, preliminary evidence exists
for advantages to methadone clinic management for older adults, including the
management of medical comorbidities such as diabetes mellitus, hepatitis C, and
gastrointestinal cancers given the highly structured and regulated environment of
the methadone clinic, analogous to other directly observed therapies such as for the
treatment of infectious diseases [126]. The aging of long-standing opioid dependent
patients in maintenance treatment makes treatment research focused on dual
diagnosis geriatric patients, including those with bipolar disorder, a public health
priority [127].

5.4.7 Cannabis

5.4.7.1 Epidemiology
Among mixed-age populations, SUD rates are reported to be as high as 44 % with
cannabis being the lifetime most frequently abused substance (second to alcohol)
[128]. Individuals with bipolar disorder and cannabis use disorders may be at
increased risk of suicide attempts [129]. Research is lacking on the use of synthetic
cannabinoids among bipolar disorder patients including geriatric populations;
however, within diverse chronically and severely mentally ill populations, these
variants [“K2”; “spice”; and cyclohexylphenols that mimic the effects of
Δ9-tetrahydrocannabinol (THC)] have been linked to severe psychosis, treatment
refractory mood episodes, and significant functional impairments [130, 131].
Among geriatric patients in the general population, data are limited on patterns of
cannabis use; however, novel methods of estimating prevalence—including anal-
yses of registries of medical marijuana clinics and Internet message board analyses
—have been explored for other “hidden populations” and could be applicable to
elderly users [132, 133].

5.4.7.2 Diagnosis
Marijuana remains positive in the urine for up to 30 days after use. Specific signs,
symptoms, and odor are associated with marijuana use such as diaphoresis, scleral
injection, and pungent odor resembling skunk, pine, or lemon.
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5.4.7.3 Treatment
Persistent cannabis use has been shown to adversely affect long-term treatment
outcomes of bipolar disorder, including among patients receiving and compliant
with pharmacotherapy regimens that included a mood stabilizer and atypical
antipsychotic medication [134]. Effective treatment for those with major mental
illness is further complicated by an evolving psychosocial and legal context, in
which marijuana is now legal in twenty-four states in the USA, as well as the
District of Columbia. Although abstinence is supported as a treatment goal for older
adults with bipolar disorder and comorbid cannabis use disorder to help prevent
hospitalizations and reduce psychosis-driven violence and suicide, the increasing
availability of cannabis through legalization could make this goal even more
challenging to achieve [129]. While not a life-threatening syndrome, cannabis
withdrawal includes sleep disturbance, gastrointestinal symptoms, and dysphoria
and serves as a focus for initial intensive and symptom-targeted treatment including
among older adults with bipolar disorder. To date, no pharmacotherapy regimens
have been approved specifically for cannabis withdrawal among OABD or adults
with bipolar disorder, although lithium showed preliminary efficacy in two recent
open-label studies at increasing rates of abstinence, with valproate in conjunction
with psychotherapy less well tolerated or effective [135]. Other agents showing
initial promise include dronabinol (an FDA-approved cannabinoid agonist), bus-
pirone, N-acetylcysteine (thought to reduce drug-seeking behavior through gluta-
matergic mechanisms), and entacapone (a catechol-O-methyl transferase inhibitor
affecting dopamine metabolism) [136]. These medications have shown preliminary
evidence of tolerability and reduction in cannabis craving. Randomized controlled
clinical trials of these medications and also cannabis replacement therapy
(CRT) with nabiximols and other candidate molecules [137] among older adults
with bipolar disorder are warranted.

5.5 Summary and Future Directions for Treatment
Research

Similar to younger and middle-aged individuals with BD, pharmacotherapy remains
the mainstay of treatment for older adults with bipolar disorder including those with
substance use disorders. Given the critical role of a wide range of behavioral
therapies for SUDs, further research on integrated behavioral and pharmacotherapy
treatments is warranted, along with more inclusive clinical trials research identi-
fying safe and effective adjunctive drug treatments for older adults with bipolar
disorder in recovery.
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Clinical Pearls

• Bipolar disorder has the highest rates of substance use disorders of any
psychiatric illness.

• A paucity of research has been devoted to substance use disorder among
older people with bipolar disorder.

• Patients with bipolar disorder and substance use disorders have more
frequent hospitalizations and a more severe and disabling disease course.

• Prescription drug abuse is an emerging major public health concern that
warrants attention and research in older people with bipolar disorder.

• Research on the treatment of people with bipolar disorder and substance
use disorders, while quite limited, suggests that standard treatments for
bipolar disorder (e.g., valproate and lamotrigine) and for substance use
disorders (e.g., naltrexone) may be useful in this dual diagnosis
population.
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6Cognitive Impairment and Older Age
Bipolar Disorder

Sara Weisenbach and Danielle Carns

Abbreviations
BPD Bipolar disorder
MoCA Montreal Cognitive Assessment
IQ-CODE Informant Questionnaire on Cognitive Decline
WMHs White matter hyperintensities
AD Alzheimer’s disease
MMSE Mini-Mental State Examination
MCI Mild cognitive impairment
SIS Six-Item Screener
CDT Clock drawing test
CR Cognitive rehabilitation
LLD Late-life depression
PST Problem-solving therapy

Clinical Vignette 6.1
Ms. R is a 68-year-old, right-handed, Caucasian female with 18 years of
education who retired from her professional career as a corporate executive
5 months prior to the admission into our hospital. She was brought to the
emergency room after making suicidal gestures and threatening her husband
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with a knife. The patient had no history of suicidal behaviors, but has a
psychiatric history of bipolar disorder (BPD) for which she is taking citalo-
pram, 20 mg, and lamotrigine, 200 mg, daily. Ms. R has a history of
hypertension and hyperlipidemia, for which she is prescribed simvastatin,
10 mg, and lisinopril, 20 mg daily. Over the last 2 weeks, she had been
presenting as somewhat confused, paranoid, and emotionally labile. She had
become perseverative and agitated. Over the past 5 months, she had become
markedly fearful of developing dementia because she noticeably became
more forgetful during this period, and in the last several months of her work
prior to retirement, she became less productive. After an extensive workup of
laboratory tests (including thyroid stimulating hormone, B12, and folate) that
came back normal during her hospital admission, further assessments were
advised. However, due to her manic state at the time of admission, her
psychiatrist chose not to assess her cognitive status, but rather to taper her off
of the citalopram, in hopes that this would reduce manic symptoms.

Collateral interview with Ms. R’s family was conducted during hospital
admission. The family reported that throughout her adult life, the patient
would have “bursts of energy,” typically lasting from several days to
2 weeks, during which she would take on extra work that she would start, but
not finish. It was reported that during these times, she did not seem to sleep
much and would spend excessive amounts of money planning family trips
that they would never take. She was always fairly ostentatious, described by
others as “energetic,” and “extremely charismatic.” Her husband indicated
that during periods of “unrest,” she would stay at work all night and exhibit
hypersexual behaviors that nearly ended their marriage. She also experienced
episodes of depression that would typically occur following periods of mania,
lasting from weeks to months. While these behaviors were consistent with her
diagnosis of BPD I (first recognized when she was age 23), her family was
very concerned about the sudden onset of cognitive impairment that had
progressively worsened over the past several months. The family reported
that she lost her ability to plan, multi-task, and remember to do things, which
had profoundly impacted her ability to keep up with daily routines.

During her hospitalization, with tapering of citalopram, Ms. R reached a
more stable euthymic state, after which cognitive screening was performed
using the Montreal Cognitive Assessment (MoCA) and the Informant
Questionnaire on Cognitive Decline (IQ-CODE). Her performance of 23 on
the MoCA was below the cutoff score for cognitive impairment (i.e., 24),
resulting from poor performance on trails (0/1 point), serial subtraction (1/3
points), delayed recall (3/5 points), and clock drawing tasks (1/3 points).
Collateral information, including the IQ-CODE completed by her husband,
was consistent with her MoCA performance and indicated that her memory
and overall cognition compared to 10 years prior is perceived as much worse
at the current time with a seemingly insidious onset. The use of the screening
measures provided the clinicians with a patient profile that suggested a
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significant change in Ms. R’s functioning and presence of cognitive impair-
ment that warranted further diagnostic evaluation.

One month after Ms. R was released from the hospital, she remained in a
stable, euthymic state. She was seen for comprehensive neuropsychological
evaluation as an outpatient. Results of this evaluation revealed preserved
general intellectual abilities, which were estimated to be in the high-average
range at baseline. Sustained attention, processing speed, and executive
functions were areas of weakness, falling in the borderline impaired to
low-average range. Her pattern of performance on memory measures was
suggestive of limited encoding skills, likely due to difficulty organizing new
material into memory, but adequate retrieval of information that was origi-
nally encoded. Attentional difficulties were thought to also likely contribute to
encoding weakness. Orientation, confrontation naming, psychomotor skills,
visuospatial skills, and working memory were within normal limits and
similar to estimated baseline functioning. Performance on a functional mea-
sure of independent living skills was also within normal limits. Ms. R’s
cognitive weaknesses were attributed to cognitive effects of OABD and were
not thought to be consistent with dementia. Ms. R was referred for therapy to
assist with compensating for cognitive weaknesses, and for assistance in
solving common everyday problems.

Learning Points

• When patients are being seen in a non-euthymic state, collateral interviews
should be conducted to validate information.

• Screening measures for cognitive impairment, medical history, and psy-
chiatric history should be reviewed in great detail together to help guide
referrals.

• Assess patients for diagnostic purposes in a euthymic state to ensure valid
representation of their current functioning.

6.1 Introduction

Many older adult patients seen in psychiatric settings, such as the vignette of Ms. R,
exhibit a clinical presentation that involves mixed affective and cognitive distur-
bances. These disruptions typically take one of two forms: either a primary mood
disturbance with secondary cognitive impairment, or a primary neurodegenerative
illness with secondary mood disorder, such as depression. The former pattern, also
known as cognitive impairment with depression, involves cognitive impairment that
may improve with adequate treatment of depression, while the latter does not [1].
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This differentiation highlights the importance of accurate and quick diagnosis,
which is a process that begins with being able to effectively screen for impairments
and knowing when to refer for neuropsychological evaluation. Screening and
referral are discussed in greater detail later in this chapter.

6.2 Cognitive Aging Changes in Bipolar Disorder

Normal aging is associated with changes in a number of cognitive domains [2] most
prominently in the areas of processing speed, executive functioning, and episodic
memory [3]. Early onset of BPD may confer even greater changes in cognition than
what would be seen with normal aging alone. Weisenbach et al. [4] propose that
brain changes occurring in the context of normal aging may increase vulnerability
to the development of cognitive and functional problems. This may be most evident
in cognitive domains for which decrements are already differentially impacted in
mood disorder. Moreover, domains impacted even early during the course of dis-
ease may demonstrate accelerated decline during aging as a result of increased
vulnerability. (For example, Fig. 6.1 displays a model of how to study interactive
and non-interactive effects of age and disease on cognitive functioning.)
This proposition is in line with Post’s [5] argument that proposed that when the
central nervous system is subjected to multiple insults over a long period of time,

Fig. 6.1 Potential interactive and non-interactive effects of age and bipolar disease (used with
permission from Weisenbach et al. [4])
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such as occurring during active episodes of mania and depression in the case of
BPD, neuronal activity may be permanently altered. Changes in gene expression
may underlie these neuronal alterations, which predispose individuals to higher
relapse rates and poorer response to treatment with aging, in addition to greater
severity of behavioral manifestations of the disease over time, including cognition.

In their cross-sectional study of young and late middle-aged patients with BPD
(in the euthymic state) and healthy controls, Weisenbach et al. [4] demonstrated that
late middle-aged adults with BPD have especially poor performance (relative to
young adults and same-age healthy peers) in the domains of emotion processing,
processing speed, and aspects of executive functioning (i.e., verbal fluency, atten-
tional shifting, and interference resolution), with some effects demonstrating an
acceleration of the aging process in BPD (similar performance between the two
young groups, but poorer performance in the older BPD group relative to same-age
controls), and others suggesting a compounded effect of BPD during aging (poorer
performance in the young BPD group relative to same-age controls, but incremen-
tally poorer performance in the older BPD group relative to same-age controls). At
the same time, verbal memory and other aspects of executive functioning, such as
inhibitory control, conceptual reasoning, and set shifting were impacted only by age,
regardless of disease status, while fine motor skills and visual memory skills were
affected by aging and disease independently. It is important to consider that the older
groups in this study were in their mid-50s. Given that more severe cognitive changes
are seen in the oldest old during the normal aging process (i.e., a nonlinear trajectory
of age-related cognitive changes, [3]) and cognitive changes in BPD have been
shown to accelerate after age 65 [6], it is not clear whether these findings would
extend to the oldest old with BPD. Other case–control studies of older euthymic
BPD patients also demonstrate poorer performance relative to healthy, similarly
aged peers across multiple cognitive domains, including processing speed, language,
visuomotor skills, episodic memory, working memory, and processing speed [7–10].
At the same time, a study by Sajatovic et al. [11] found no differences in performance
among young (40 years and younger) versus older (60 years and older) patients with
BPD, when using age-corrected normative scores.

Longitudinal studies of BPD in middle and late life have demonstrated some-
what variable findings. Delaloye et al. [12] found no differences in the trajectory of
cognitive changes over two years between BPD and controls. In a different sample,
Depp et al. [13] followed patients and controls for up to 3 years and demonstrated
greater variability on a measure of global cognition in the BPD patients. Gildengers
et al. [14] found that global cognition was poorer at baseline in BPD, relative to
controls, and declined more rapidly over 3 years. In a separate study, with a dif-
ferent sample and a more comprehensive neuropsychological battery, Gildengers
et al. [15] found poorer cognitive function across all domains, as well as worse
performance on instrumental activities of daily living among BPD patients relative
to controls at baseline and at 2-year follow-up. However, there was no evidence for
accelerated decline in the BPD group across the 2-year period. In summary, studies
demonstrate cognitive problems across a multitude of domains in BPD that can
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occur early during the disease course and may be compounded by and/or accel-
erated with the aging process, although findings are mixed in this regard.

Clinical characteristics of OABD may also moderate the extent of cognitive
impairment observed. First, disease state and greater symptom severity have been
shown to impact the severity of cognitive problems, with poorer cognition occur-
ring during manic and depressive, relative to euthymic phases. Having a later onset
of BPD may also confer greater risk of cognitive difficulties [16]. After controlling
for age, years of illness was not found to be associated with cognition in the study
by Weisenbach et al. [4], though there have been studies demonstrating a significant
relationship between cognition and number of episodes in patient groups of a wide
age range [17, 18] particularly when comparing those with one or two episodes to
those with three or more episodes [19].

6.3 Potential Mediators of Cognitive Impairment in OABD

There are likely a number of factors that contribute to cognitive problems in BPD
and OABD. While a comprehensive discussion of these variables as they relate to
BPD, in general, is covered elsewhere in this volume, we will briefly discuss some
of the primary areas currently under investigation in the field. We also refer the
reader to a recent manuscript by Sajatovic et al. [11] that provides an excellent
overview of possible mediators of cognitive impairment in OABD.

First, medical comorbidities are more common among individuals with BPD
than in the general population, including cardiovascular disease, respiratory dis-
orders, type II diabetes mellitus, hypertension, and coronary artery disease, among
others, with the majority of patients having three to four comorbid medical con-
ditions [20]. Lifestyle factors, including substance abuse, smoking, poor diet, and
metabolic dysregulation as a consequence of psychotropic medication use, con-
tribute to the high prevalence of medical comorbidities in this population [21].
Cognitive impairment has been associated with the presence of medical comor-
bidities in OABD. A recent study found that hypertension, metabolic syndrome,
abdominal obesity, and hyperglycemia were nominally associated with poorer
performance in a multitude of cognitive domains, though only hypertension was
statistically significant. In at least two studies, greater medical comorbidities have
been associated with poorer daily functioning [15, 22], though this is partially
accounted for by poorer cognitive functioning [15].

Second, acute side effects of psychotropic medications, in addition to effects of
long-term use of psychotropic medications, are thought to contribute to cognitive
dysfunction in OABD. With regard to more acute effects, sedating properties of
GABA-ergic medications, such as benzodiazepines, are associated with cognitive
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blunting [23]. Anticholinergic medications also impact cognition to a greater extent
than medications without anticholinergic effects [24, 25]. Lithium is known to have
anticholinergic properties, for instance, which may explain initial adverse impact on
cognition [26]. The longer-term impact of lithium on cognitive functioning is less
clear. There have been a handful of longitudinal studies (all limited to 10 years or
less) on the effects of long-term lithium use on cognition, though none have
revealed findings suggesting that lithium accelerates cognitive decline in BPD [27–
30]. In fact, lithium may have neurotrophic/neuroprotective effects [31–33] that can
preserve cognition [34, 35] and even prevent or delay the onset of dementia [36].

Third, there have been a number of neuroimaging studies investigating the role
of white matter degeneration and gray matter atrophy in BPD, which could underlie
cognitive deficits in OABD. Haller et al. [37] found decreased white matter integrity
in the ventral portion of the corpus callosum, as well as reduced gray matter density
in limbic, subcortical, and prefrontal regions among 19 older BPD patients relative
to 47 controls. Findings have been mixed, however. For example, Rej et al. [9]
reported increased white matter hyperintensities (WMHs) among controls, relative
to OABD, and no differences in total gray matter or hippocampal volume. WMHs
were not correlated with cognitive performance in the BPD group. Delaloye et al.
[12] found no differences between OABD and controls in the trajectory of changes
of gray and white matters over two years. Neuroimaging studies of OABD are
limited, and sample sizes are small; thus, more research in this area is needed before
making any firm conclusions about the relationship between neurodegeneration and
cognitive difficulties in OABD.

Other mechanisms underlying neurocognitive decline in OABD include neuro-
chemical dysregulation, oxidative stress, neuroinflammatory processes, mitochon-
drial dysfunction, and neurotrophic factors. Dysregulation of the dopaminergic and
glutamatergic systems, such as occurring in BPD, can lead to oxidative stress [38,
39], which has been associated with cognitive decline during normal aging [40].
Neuroinflammatory processes are also likely implicated in cognitive decline in the
context of BPD. Increased levels of pro-inflammatory cytokines have been
demonstrated in BPD [41] and have been associated with cognitive decline both in
animal and in human models [42, 43]. Mitochondrial dysfunction, which impairs
oxidative energy generation, is increasingly being recognized as relevant to BPD
[11] and may also be responsible, at least in part, for the cognitive decline observed
in BPD. Finally, neurotrophic factors (i.e., BDNF) have been shown to be
decreased, particularly during active episodes [44, 45], and may be reduced more
chronically in the later stages of BPD [46]. A recent meta-analysis of ten studies
found that low levels of BDNF in BPD were negatively associated with cognitive
performance [42]. Figure 6.2 illustrates possible sources of cognitive impairment in
OABD.
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6.4 Management of Cognitive Impairment in OABD

6.4.1 Screening

Because neuropsychological evaluations are time-consuming and costly and require
the expertise of a clinical neuropsychologist, the use of screening methods for
populations at high risk of cognitive impairment/decline is imperative. In fact, a
combination of poor sensitivity and specificity of screening tests, along with the
difficulty acquiring a test that comprehensively assesses cognitive domains,
impedes identification of cognitive decline in the early stages [47]. In an effort to
prevent delays in detecting cognitive decline, many researchers have conducted
investigations as to the sensitivity and specificity of neuropsychological measures,
both direct and indirect, for the detection of cognitive impairment (Tables 6.1 and
6.2). Thus, cognitive screening measures need to be easily administered indepen-
dent of language, culture, and education and must be well tolerated by patients.
Cognitive screening instruments can detect the presence of cognitive decline that
should be further evaluated through comprehensive neuropsychological evaluation.
Ideal cognitive screeners have high sensitivity and specificity, high concurrent and
predictive validity, as well as ease of scoring and good inter-rater and test–retest
reliability [47]. It is important to keep in mind that cognitive screening should not
be used to diagnose mild or major neurocognitive disorders, as they are designed to
indicate the presence/absence of cognitive impairment, as opposed to provide the
kind of comprehensive evaluation that is necessary for arriving at specific
diagnoses.

Direct screening measures are those administered by the clinician. These mea-
sures need to be able to quickly assess patients in a clinic and at bedside, and must

Fig. 6.2 Cognitive impairment in late-life bipolar disorder. Displays possible sources of cognitive
impairment in OABD
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be sensitive, specific, and efficient [47]. The measures included below are some of
the more widely used and popular screening measures, but by no means represent
an exhaustive list.

6.4.1.1 Mini-Mental State Examination
The Mini-Mental State Examination [48] (MMSE) is a 30-point measure of global
cognitive functioning that takes roughly 5–10 min to administer and is commonly
used to track the cognitive changes. The MMSE has been shown to be sensitive for
screening of dementia, but is less sensitive for detection of mild neurocognitive
disorder (MND), formerly known as mild cognitive impairment. Approximately
80 % of individuals with MCI score above 26 points, which is higher than the most
typically used cutoff of 24 points [49]. Relatedly, Spering et al. [50] found that the
MMSE does not adequately discriminate between patients with normal versus
impaired memory, or visuospatial performance. In addition, while the MMSE
includes items assessing orientation, attention, memory, language, and visuospatial
skills, it does not formally evaluate executive functions, which are commonly

Table 6.1 Direct screening measures

Test Sensitivity Specificity Cost Location

MMSE 63–69 %a

(dementia)
90–96 %a

(dementia)
$68.00/pkg
50

http://www4.parinc.com/
Products

Six-Item Screener
(≥1 error)

100 %b

(dementia)
38.4 %b

(dementia)
FREE https://www.scanhealthplan.

com/…/6-item-recall.pdf

Mini-Cog 76–99 %c

(dementia)
83–93 %c

(dementia)
FREE www.alz.org/documents

Clock drawing
task (CLOX-I)

90 % (AD)d

75 % (MCI)d
75 %(AD)d

50 %(MCI)d
FREE http://geriatrics.uthscsa.edu/

tools/CLOX.pdf

Category fluency 88 %e (AD) 96 %e(AD) FREE N/A

MoCA 90 % (MCI)f

100 % (AD)f
87 %f FREE http://www.mocatest.org

Notes aSee [82]
bSee [57]
cSee [55]
dSee [83]
eSee [84]
fSee [49]

Table 6.2 Indirect screening measures

Test Sensitivity Specificity Cost Location

Informant
Questionnaire

80–90 %a

(dementia)
80–90 %a

(dementia)
FREE www.alz.org/documents

AD8 84 %b

(dementia)
80 %b

(dementia)
FREE http://knightadrc.wustl.edu/

About_Us/PDFs/AD8form2005.
pdf

Notes aSee [85]
bSee [68]
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affected in late-life mood disorder [49]. It is also important to consider that MMSE
scores are positively associated with education level and negatively correlated with
age. Low education and ethnicity, which often co-occur, lead to a trend of scores
among Caucasians to be typically higher than scores of other ethnic groups [50].
Normative data for age and educational level are available [51], and while the
MMSE is limited in its ability to detect MCI, when used in conjunction with tests
that measure executive functioning, such as the clock drawing test (CDT), it yields
a better representation of the individual’s cognitive status [52].

6.4.1.2 Montreal Cognitive Assessment
The Montreal Cognitive Assessment [49] (MoCA) is a 30-point screening measure
assessing visuospatial skills, executive functioning, memory, naming, attention,
language, delayed recall, abstraction, and orientation and was developed to address
the limitations of the MMSE for accurate detection of MCI and dementia [53]. To
account for the impact of education on performance, the MoCA adds one point if
education is 12 years or less. Additionally, the MoCA, when compared to the
MMSE, places more emphasis on tasks of frontal executive functioning and
attention deficits found in the beginning stages of many non-AD dementias and in
non-amnestic MCI, in addition to late-life mood disorders. This may account for its
higher sensitivity for detecting non-AD dementias and non-amnesic MCI [54]. The
suggested cutoff score for cognitive impairment on the MoCA is <26. In cases
where the MMSE has been given as an initial screen and yielded normal results
when functional impairments are evident, the MoCA should be administered
because 100 % of individuals with mild AD had an abnormal MoCA score. When
patients present with no functional impairments but complain of cognitive
impairment, one should begin the screening with a MoCA because in this case the
MMSE would likely yield a normal result [49].

6.4.1.3 Mini-Cog
The Mini-Cog [55] is a 3–5 min cognitive screener comprised of two parts, a
delayed three-word recall task and the CDT. This screener was designed to elim-
inate the effects of educational, linguistic, or cultural biases due to the brief memory
task and clock drawing task that are not highly affected by the same biases that are
commonly observed with use of screeners such as the MMSE, where common
language, culture, and education impact ability [56]. Patients with cognitive
impairment will draw an abnormal clock and recall only 1 or 2 of the 3 words after
a delay, or will recall no words and have a normal clock (i.e., a positive result [55]).
Individuals with a positive result should be evaluated further.

6.4.1.4 Six-Item Screener
The Six-Item Screener [57] (SIS) was developed for use in research to examine
large numbers of individuals in a short amount of time and assesses orientation to
date and 3-item short-delayed recall. The measure takes 1–2 min to administer in
comparison with others, whose administration time is usually 7 min or longer, and
can be administered over the phone. The test is scored based on the number of
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errors made with the sensitivity for dementia being 96.8 % and specificity being
53.3 % for one or more errors, with lower sensitivity (89.6 %) but higher specificity
(79.4) for two or more errors [57]. The SIS sensitivity is comparable to the MMSE
for the detection of possible dementia and could be used as a first-stage screen for
cognitive impairment.

6.4.1.5 Clock Drawing Test
The clock drawing test (CDT) provides a simple and reliable screening measure for
cognitive impairment when patients are asked to draw a clock with the hands at 10
past 11. Correctly placing the perceptual features of the clock requires intact frontal
executive activity in order to inhibit the tendency to be swayed by placing the hands
at the “10” as opposed to 10 min after. In addition to inhibition, it requires (a)
auditory comprehension, (b) planning, (c) visual memory and reconstruction,
(d) motor programming, (e) numerical knowledge, (f) abstract thinking, and
(g) concentration [47]. Practical limitations of CDTs are that there is not one way to
administer and score this task. Regarding psychometric properties, the CDT has been
shown to have a mean sensitivity of 85 % as well as good inter-rater reliability and
good predictive and concurrent validity [58]. Different versions of administration
and scoring of CDTs are available. Table 6.1 lists information for CLOX-I [52].
Unfortunately, while CDTs are widely accepted and used, they are traditionally seen
as visuospatial and executive functioning tasks, which would not be as useful for
detecting amnestic cognitive impairment, for example [52]. While the test is sensitive
to detecting cognitive change, it is best used in conjunction with other screening
measures, such as the MoCA, and should not be used alone for diagnostic purposes.

6.4.1.6 Category Fluency
Category fluency tasks are comprised of both semantic and phonemic tests of verbal
fluency. These measures assess both language and executive functioning and are
ideal for bedside administration, as they take roughly 3 min to administer (with
some variation depending upon versions used). With regard to screening for cog-
nitive impairment, research has shown that patients’ abilities on semantic fluency
tasks decline as cognitive impairments worsen [59]. An individual’s semantic flu-
ency score is typically lower than the phonemic fluency in the case of amnestic
MCI compared to controls and is positively correlated with memory performance
[60]. This research suggests that clinicians should be cognizant of the differences in
performance between fluency tasks to help determine whether further neuropsy-
chological evaluation for cognitive impairment is warranted. Because fluency
measures are limited in the cognitive abilities upon which they draw, they should be
used in conjunction with other more comprehensive screening measures.

When assessing individuals with cognitive impairments, it can be helpful to
gather collateral information, which can be done quickly using informant ques-
tionnaires. Such information can indicate whether the cognitive problems observed
currently are long-standing in nature, or represent a significant change for the
individual, possibly reflecting a neurodegenerative process. Individuals who have
frequent exposure to the patient, including the patient’s spouse and child, etc., have
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been shown to consistently and accurately report symptoms regarding orientation,
memory, problem solving, and judgment when correlated to the performance on
semi-structured interviews. Collateral information has shown to assist in delineating
normal aging from dementia, since it can provide an indication of the patient’s
baseline level of functioning [61]. Furthermore, subjective reports of mild cognitive
impairments often lead to an underreporting of deficits [62]. With this in mind,
informant measures such as the IQ-CODE [62] and the AD8 [63] can promote
accurate screening for referrals and ultimately diagnosis. Unfortunately, many
caregivers of individuals with cognitive impairments have difficulty coping with
lifestyle changes and can be at risk of developing depression due to feeling over-
burdened [64]. Pressure to keep patients safe, healthy, and well places many under
immense amounts of stress due to caring for an individual with cognitive impair-
ment, causing subjective feelings and mood to negatively impact the reporting of
deficits the patient has incurred, contributing to possible over-reporting of symp-
toms [65]. Informant questionnaires should be used in conjunction with
performance-based screening measures, such as those described above. While we
discuss informant measures below in further detail, there are many other measures
that can be utilized to collect data, such as the Measurement of Everyday Cognition
Scale (E-Cog); [66] that are not discussed here.

6.4.1.7 Informant Questionnaire on Cognitive Decline
The Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE) is a
26-item informant interview used as a measure of functional change [62]. Total
scores range from 26 to 130 and are achieved from summing scores ranging from 1
(has become much better) to 5 (has become much worse), with higher scores
representing greater decline in cognitive functioning [67]. This measure has high
internal consistency and high test–retest reliability and has been shown to be
sensitive in the detection of dementia [62].

6.4.1.8 AD8
The AD8 is a 3-min assessment used to determine intra-individual cognitive
changes. It consists of eight questions that are summed (i.e., plus one) if the
informant endorses “yes, there has been a change in cognitive functioning,” and
yields a maximum score of 8 that indicates over the past several years there has
been a noticeable decline in thinking and memory problems [68]. This screening
measure is sensitive for detecting early cognitive decline, as well as differentiating
between amnesic and non-amnesic forms of dementia, and performs well inde-
pendently of age, race, education level, sex, and MMSE scores. The AD8 functions
as an accurate brief screening measure that has strong internal consistency, con-
current validity, construct validity, and inter-rater and intermodal reliability [68]
and can be used to assist in detecting changes in individuals’ cognitive impairment.
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6.4.2 Referring for Neuropsychological Assessment

Referral for comprehensive neuropsychological evaluation should be made when
reversible causes of cognitive impairment, such as metabolic changes causing
delirium, have been ruled out, and a positive result is indicated on cognitive screen.
The screening measure(s) that the clinician chooses should be first based upon its
sensitivity and specificity in detecting cognitive impairment, as described in the
sections above, but is also realistically based upon how much time is available to
administer the measure. While the MoCA, for example, is a comprehensive
screening measure and can detect milder forms of cognitive impairment than the
MMSE or Mini-Cog, it can take up to 20 min to administer. The Mini-Cog was
developed to be a much briefer screen that is often feasible to administer in a busy
office environment. One strategy would be to administer lengthier screens, such as
the MoCA, when families (via informant screens completed in the waiting room)
and/or patients are complaining of cognitive changes but pass a briefer screen, such
as the Mini-Cog.

When writing referral questions, it is helpful to the neuropsychologist to have
some context for why the patient is being referred for further evaluation, for
example, how long have (newer onset) cognitive problems been present, what was
the performance on a cognitive screen, and what tests have been performed to rule
out reversible causes of cognitive impairment. It is also helpful to know how the
referring physician is hopeful the evaluation will guide treatment planning. For
example, are there concerns about driving, financial decision making, medication
regimen, etc.

6.4.3 Treatment

Effective management of cognitive problems in OABD has received very little
attention in the literature to date, although some recent investigations have taken
place on this topic. Gildengers et al. [69] conducted a 12-week open-label pilot
study of treatment of cognitive problems with donepezil in 12 older adults with
BPD I or II. All patients evidenced mild cognitive problems on screening (using the
MMSE, Dementia Rating Scale (DRS), or the Executive Interview (EXIT)) and
received 5–10 mg of donepezil daily for three months. Nine participants remained
in the trial for its duration. No improvement was detected in cognitive performance
neither on measures of attention, processing speed, or executive functions, nor on a
measure of instrumental activities of daily living. Seven of the nine participants
chose to continue treatment with donepezil following the completion of the study
due to the subjective perception of improved attention, concentration, and perfor-
mance on instrumental activities of daily living. To date, this is the only known
study of treatment with acetylcholinesterase inhibitors among OABD. It was
underpowered to achieve significant effects and was not randomized or blinded.
Additionally, cognitive problems in the sample were quite mild; thus, it is unknown
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whether medication for more advanced cognitive problems in OABD would be
efficacious.

Another possible treatment option for cognitive problems in OABD is that of
cognitive rehabilitation (CR). The theory behind CR is that with training, practice,
and/or learning, the brain has the capacity to change as a result of neural plasticity
[70, 71]. While methods vary widely, programs generally focus on enhancing
cognition and daily functioning through training of specific skills, such as memory,
attention, and social cognition. The psychosis literature is replete with studies
demonstrating the beneficial effects of CR programs on the improvement of cog-
nition and daily function [72]. However, when these programs have been applied to
patients with BPD, they have not been effective, which has been attributed to the
sessions being too easy, and patients reacting with boredom and withdrawal [73].
A systematic review by Kluwe-Schiavon et al. [74] identified only four controlled
CR studies in the BPD literature. Rehabilitation strategies were highly variable, but
on average entailed 17 h of intervention sessions, at less than 1 h per week. None of
the studies demonstrate significant changes on objective cognitive tests/ tasks fol-
lowing the intervention, though the improvement of subjective report of executive
functioning was found in three of the four studies. One study that trained social
cognition demonstrated some evidence of improvement on an objective social
cognitive task. While findings are disappointing, it is important to keep in mind that
methodology, including the total hours of intervention, was widely variable across
studies. There have been a number of reviews, meta-analyses, and practice
guideline recommendations that highlight the key components of successful CR
programs [75, 76]. The use of a facilitator or treatment guide, at least initially, is an
important part of generalizing gains from practice to everyday challenges and
problems and, on average, entails 23 h of training (in Class I studies) [77, 78].

The literature on CR in BPD is still in its infancy, and large, well-designed CR
interventions that draw from the literature on development of successful CR pro-
grams are needed. It may also be useful to draw from the late-life depression
(LLD) literature in developing treatments for cognitive problems in BPD.
Problem-solving therapy (PST) is designed to address both the mood and executive
dysfunction components that contribute to the significant disability associated with
LLD [79]. Alexopoulos et al. [80] compared PST to supportive therapy in
improving functional disability and severity of depressive symptoms in a sample of
201 depressed older adults with executive functioning impairments. Participants
were assessed at baseline and at 12, 24, and 36 weeks post-treatment. Those who
completed PST demonstrated significantly greater reductions in functional dis-
ability ratings compared to the supportive therapy group and maintained therapeutic
gains made over the supportive therapy group at over the 36 weeks. Interestingly,
those with the poorest executive functioning and greatest number of depressive
episodes at baseline had the most positive responses to PST, suggesting that
difficult-to-treat older adults may especially benefit from this therapeutic approach.
A recent study by Morimoto et al. [81] utilized computerized CR of executive
functioning in 11 treatment-resistant patients with LLD, finding that it was equally
as effective in improving depressive symptoms as was escitalopram (20 mg for
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12 weeks), but with faster response rate (4 relative to 12 weeks). Most relevant for
this chapter, patients undergoing CR experienced greater improvement on objective
executive functioning performance relative to those receiving psychotropic treat-
ment. For patients such as Ms. R, treatments such as PST or CR may be beneficial
in improving cognition and daily functioning, though interventions that use gold
standard CR or PST treatments and are firmly grounded in the scientific literature of
cognitive problems in OABD are desperately needed before clinical practice
guidelines in this arena can be developed.

6.5 Summary and Conclusions

Cognitive problems in OABD are relatively common and may represent accelera-
tion or compounded effect of normal aging. Routine screening, followed by referral
for neuropsychological evaluation, in the case of positive screen, is essential for
accurate prognosis and treatment. A number of mechanisms have been identified
that may contribute to cognitive problems, such as effects of medical comorbidities
on neural functioning, white matter degeneration, gray matter atrophy, neuro-
chemical dysregulation, oxidative stress, neuroinflammatory processes, mitochon-
drial dysfunction, and neurotrophic factors. Treatments for compensation and/or
enhancement of cognition and functioning in OABD are sorely needed and should
be targeted for future clinical trials.

Clinical Pearls

• Older adults with BPD commonly present with mild cognitive impair-
ments across multiple cognitive domains, which may represent accelera-
tion or compounded effect of normal aging.

• Cognitive impairment in OABD may be due to multiple factors, including
the effects of medical comorbidities on neural functioning, white matter
degeneration, gray matter atrophy, neurochemical dysregulation, oxidative
stress, neuroinflammatory processes, mitochondrial dysfunction, and
neurotrophic factors.

• Routine cognitive screening should be performed by clinicians to assist
with early detection of cognitive impairment.

• A positive screen requires further evaluation and referral to neuropsy-
chology after reversible forms of cognitive impairment have been ruled
out, because the specificity of the screening tests is not optimal, nor
comprehensive.

• High sensitivity and specificity should be considered when choosing
screening instruments, but administration length will also guide decisions.
The MoCA should be administered to patients who pass briefer
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instruments, such as the Mini-Cog, and who present with self or observant
report of cognitive problems that are not long-standing.

• Treatment for cognitive problems in OABD has not been well studied,
though therapies such as PST and CR, successfully used in LLD, might be
considered.
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7Lithium in Older Age Bipolar Disorder

Soham Rej

7.1 Introduction

Lithium remains the gold-standard medication for bipolar disorder (BD) [1], with
30–40 % of patients responding preferentially to its use [2, 3]. Lithium appears to
be superior to alternative existing bipolar pharmacotherapies for mood stability,
suicidality, and other mental health outcomes [4–6]. Out of the existing older age
bipolar disorder (OABD) pharmacotherapies, lithium currently has the best evi-
dence base in the treatment of all phases of illness: acute mania, acute depression,
and maintenance [7]. Although randomized controlled trial (RCT) evidence in
OABD is not yet available [8], lithium appears to have a similar therapeutic profile
in late life. In the large NIH-funded STEP-BD trial, 42 % of older adults on lithium
monotherapy achieved symptomatic recovery [9].

Despite lithium’s effectiveness, its use in OABD has declined dramatically in the
past two decades [10, 11]. In large part, this is probably due to the emergence of
novel therapeutic options in BD such as atypical antipsychotics [11, 12]. Atypical
antipsychotics have been felt to be comparatively safe—although this may not
necessarily be the case for cardiovascular, neurologic, cognitive, and even renal
outcomes [13, 14]. In light of perceived “safer” alternatives and lithium’s narrow
therapeutic index and risk of toxicity in combination with certain anti-inflammatory
and antihypertensive medications [15], clinicians often avoid prescribing lithium in
late life [7, 16, 17]. In North America, it is estimated that only 8 % of adult patients
and <15 % of older adults with BD are treated with lithium [11, 18].
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This chapter will provide an overview of the epidemiology of these effects with
an emphasis on geriatric data and potential mechanisms underlying these medical
effects, as well as guidance on lithium dosing and other strategies to minimize
lithium-associated medical effects in late-life BD.

Clinical Vignette 7.1
Ms. X is a 76-year-old woman who has been chronically using lithium for
bipolar disorder, type 1 for over 40 years. She had a strong family history of
bipolar disorder (mother and brother had an excellent response to lithium), and
she had 2 discrete episodes of depression before developing mania in her
mid-20s. She was started on lithium in the 1970s and since then has had a good
lithium response. She has been psychiatrically stable for the past 25 years,
with few residual symptoms and no recent episodes of mania or depression.
She has not had any cognitive difficulties in her day-to-day life. Her most
recent lithium levels hovered around 0.7–0.8 mmol/L with a dose of 600 mg
every night, while her GFR stayed around 65–75 mL/min/1.73 m2.

She lives with her son and interacts regularly with a small group of friends.
She is physically inactive, but has a relatively small number of medical prob-
lems for someone with OABD: diabetes mellitus, dyslipidemia, arthritis, and
hypothyroidism. These conditions are well controlled with her medications,
which include: metformin, atorvastatin, acetominophen, and levothyroxine.

Five weeks ago, she was diagnosed with hypertension by her family
physician and was started on an antihypertensive (hydrochlorothiazide).
A week ago, she presented to her psychiatrist’s office with new onset mild
cognitive deficits, fatigue, and a coarse hand tremor. On laboratory examina-
tion, her lithium level was 1.1 mmol/L and her eGFRwas 40 mL/min/1.73 m2,
down from her usual 65 mL/min/1.73 m2. Her psychiatrist reviewed Ms. X’s
medication list and realized the only medication change had been the addition
of hydrochlorothiazide. Hydrochlorothiazide can diminish lithium’s elimina-
tion from the kidneys which can increase lithium levels by up to 50 %. As a
result, Ms. X’s psychiatrist suspected hydrochlorothiazide/lithium drug inter-
action as the cause of Ms. X’s current clinical presentation.

The psychiatrist contacted her family physician. It was decided that the
Ms. X’s hypertension could be managed using non-pharmacological
approaches for now, and hydrochlorothiazide was stopped. A week later,
the psychiatrist saw the patient again. Now the cognitive deficits, fatigue, and
tremor had resolved and her eGFR had improved significantly to
60 mL/min/1.73 m2, while the lithium level had returned to 0.8 mmol/L.

Ms. X and her psychiatrist had a detailed discussion about what to do if
hydrochlorothiazide, or any medication known to increase lithium levels,
would need to be started in the future. Since lithium has been very helpful to
the stability of bipolar disorder and since lithium responders often have rel-
atively poor response to other medications, all attempts would be to keep her
on lithium, if possible.
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For example, if a medication known to increase lithium levels was started
or that medication’s dose was modified, lithium levels would be repeated 5–
7 days after the medication change. If the lithium level became high, the
lithium dose would be lowered accordingly. Ms. X is considering a trial of
lowering her usual lithium level to 0.6 mmol/L to see whether this can give
psychiatric stability, while lowering the risk of acute kidney injury and acute
neurological toxicity. Ms. X will also continue receiving lithium level and
eGFR monitoring every 3 months with her psychiatrist.

Learning Points

• Drug–drug interactions can lead to serum lithium-level elevations and
acute lithium toxicity, particularly in older adults. Close monitoring with
5–7 days after medication changes can be helpful in preventing these
drug–drug interactions

• Relatively modest lithium-level elevations can have serious acute medical
consequences.

• Communication between mental health practitioners, primary care clini-
cians, and medical specialists can help ensure optimal physical and mental
health in older lithium users.

7.2 Overview of Lithium-Related Medical Comorbidity
in Older Age Bipolar Disorder

In considering lithium-related medical comorbidity in OABD, it is helpful to
examine the association between aging and medical comorbidity, the risk of
medical comorbidity associated with BD, and the effects of concurrent pharma-
cotherapy on medical morbidity.

7.2.1 Aging and Lithium-Related Medical Risk

The McGill Geriatric Lithium-Induced Diabetes Insipidus Clinical Study (McGLI-
DICS) was the first study to systematically compare medical comorbidity between
geriatric and younger adult lithium users [19]. The vast majority of the patients in
this study had BD (89.0 %). Among younger patients treated with lithium, rates of
hypertension (13.0 %), diabetes mellitus (12.7 %), and hypercholesterolemia
(31.5 %) were comparable to other bipolar samples [20], but higher than in
non-lithium populations [21]. In older patients treated with lithium, these diseases
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were much more common compared to younger patients on lithium (44.2, 26.7, and
48.8 %, respectively). Additionally, renal dysfunction became highly prevalent in
older age (42.9 %) at approximately the same prevalence as community-dwelling
elderly (37.8 %) [22]. Of note, hypercalcemia (5.1 vs. 2.0 %) and hypothyroidism
rates (39.5 vs. 33.3 %) were not significantly higher in older lithium users compared
to younger lithium users. This may be due to how uncommon hypercalcemia is, or,
in the case of hypothyroidism—that aging may have less of a role to play in the
prevalence of that particular lithium-associated effect. Other studies have also
examined the effects of geriatric lithium use on medical comorbidity and are
described in greater detail in subsequent sections of this chapter [23, 24].

Overall, the elevated medical comorbidity rates in geriatric lithium users speaks
to the possible misattribution of a substantial percentage of medical effects to
lithium, when normal aging may often be the “culprit” [25, 26]. The high preva-
lence of medical disorders in late-life lithium users also suggests that middle age
and early old age may be a potential window to prevent the development of these
medical illnesses [27]. Although the medical comorbidity rates in McGLIDICS [19]
were higher than those found in general population samples [21], they were still
similar to rates found in other older age bipolar samples [20, 28, 29].

7.2.1.1 The Risk of Medical Comorbidity in Older Age Bipolar
Disorder

BD is associated with a two-fold increased rate of cardiovascular mortality and
>10–15-year decreased life expectancy compared to the general population [30,
31]. A recent large study in the UK (n = 1720, mean age 47) had similar findings
across several medical comorbidities [32]. Asthma, diabetes mellitus, hyperlipi-
demia, epilepsy, hypertension, kidney, and thyroid disease were all more common
in patients with BD than in patients with major depression or healthy controls [32].

There is a small, yet growing literature examining medical comorbidity in
OABD [11, 19, 20, 28, 29, 33–39]. Even though OABD has often been considered
a “survivor cohort” of patients who were physically less ill than patients who died
in middle age [7, 20, 40], medical comorbidity remains very common. The average
patient with OABD has 3–4 medical conditions, the most common being hyper-
tension (45–69 %), diabetes mellitus (18–31 %), and cardiovascular disease
(9–49 %) [20]. Cardiovascular risk and cardiovascular disease appear to be very
common in OABD, accounting for many of the chronic medical illnesses (e.g.,
stroke, chronic kidney disease, and dementia) and excess mortality observed in this
disorder.

Additionally, BD patients with more severe BD from a mental health perspective
have been found to have higher risk of all-cause medical comorbidity [32]. Taken
together, this points to the role of medical comorbidity as an integral component of
BD pathophysiology, with more severe BD having more severe psychiatric and
physical manifestations [11, 41].
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7.2.1.2 Lifestyle Factors and Medical Comorbidity in OABD
Lifestyle factors common in bipolar disorder such as decreased physical activity,
unhealthy diet, and substance use (e.g., smoking) can contribute to cardiovascular
risk (e.g., by increasing body mass index), and thereby indirectly increasing the
burden of medical comorbidity in OABD (e.g., for cerebrovascular, cardiac, renal,
and other diseases) [42]. Therefore, lifestyle behaviors often seen in OABD con-
tribute to patients’ burden of medical comorbidity.

7.2.1.3 Older Age Bipolar Disorder Pharmacotherapy Effects
on Medical Health Service Utilization

A recent study of medical health service utilization in OABD (n = 1388) examined
patients with bipolar disorder who were prescribed lithium, valproate, and other
pharmacotherapy after discharge from psychiatric hospitalization for a year to
determine non-psychiatric medical health service utilization rates [11]. The authors
found that while the 1-year medical hospitalization and emergency room visit rates
were very high at 22 and 39 %, respectively [11], the pharmacotherapy groups
(lithium included) did not differ from each other. One explanation could be that if a
patient has a predisposition to a medical comorbidity (e.g., diabetes mellitus) but
has not shown clinical evidence of this medical comorbidity by a certain age (e.g.,
age-related factors increase the risk of diabetes mellitus), it is less likely that
pharmacotherapy will “push a them over the edge” and lead them to develop the
medical comorbidity de novo in late life [40]. As a result, it is possible that
pharmacotherapy effects on medical comorbidity are less prominent in OABD
compared to younger age bipolar disorder.

In summary, studies indicate that the most medical comorbidity in older age
bipolar disorder is due to the effects of aging, the biology of bipolar disorder itself,
and lifestyle factors rather than the medications prescribed to treat bipolar disorder.
It is with this lens that we will examine specific types of medical comorbidity that
may be elevated in lithium users and methods to minimize medical comorbidity.

7.2.2 Lithium-Associated Kidney Disease

Lithium’s effects on the kidney have been extensively studied for over 40 years [43,
44]. Lithium use has been associated with nephrogenic diabetes insipidus (NDI),
acute kidney injury (AKI), and chronic kidney disease (CKD). Management
approaches for kidney disease and other medical comorbidities will be discussed
broadly under “Lithium Dosing” and “Clinical Pearls” sections.

7.2.2.1 Nephrogenic Diabetes Insipidus (NDI)
Nephrogenic diabetes insipidus (NDI) is a condition involving excessive thirst
(polydipsia) due to excessive dilute urine (polyuria). NDI can be defined either by
decreased water-restriction urine osmolality (UOsm; UOsm <300 mOsm/Kg) or
polyuria (>3 L/24 h). NDI occurs commonly in geriatric lithium users: 12–19 %
have decreased 10-h-water-restriction urine osmolality (UOsm) [19, 45], while
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33 % have polyuria (defined as >3 L/day) [45]. NDI risk factors include: older age
[46–48], non-response to lithium [49, 50], concomitant antipsychotic use [51–55]
or other psychotropic use in addition to lithium [56], slow-release lithium formu-
lation [47, 57], twice-daily lithium dosing [50, 58–60], increased lithium level [48,
54, 57], and longer duration of lithium use [45–47, 61–64]. Since 24-h water
restriction or 24-h urine volume is not well tolerated by patients [65], UOsm
measured after 10-h water restriction can be a useful practical approach to assessing
NDI. In this type of test, patients are instructed not eat or drink anything in the 10 h
preceding the urine test (e.g., overnight) and can take morning medications, food,
and fluids after the test. Some patients complain of significant polydipsia (thirst)
and for those patients a teaspoon or two of water to hydrate the mouth over the
10-h-water-restriction period can be a pragmatic strategy. Recent studies suggest
that 10-h-water-restriction UOsm <300 or urine specific gravity <1.010 may be a
sufficient clinical screen for NDI [19, 65, 66].

The development of NDI in a patient treated with lithium should be a cause of
concern for the clinician. After controlling for age, diabetes mellitus, and hyper-
tension (the main risk factors for chronic kidney disease (CKD), NDI increases the
risk of CKD threefold [11, 67–69]. In effect, in patients with proper lithium dosing
and monitoring, NDI is the main lithium-related pathway to CKD. Moreover, NDI
increases the risk of AKI and dangerous hypernatremia [66, 70]. The only ran-
domized controlled trial-supported treatment for NDI (or any renal effect of lithium)
is amiloride at 5–20 mg/day [71, 72]. If this treatment is pursued, it should be
performed with close monitoring by a nephrologist, given the potential risk for AKI
with potassium-sparing diuretics [43]. In the early phases of NDI (first 5–10 years
of lithium use), lithium dose reduction or discontinuation can also be effective [73].
Although it has long been hypothesized that NDI may represent the early phase of
CKD in lithium users [73], this is not completely clear since, even though NDI is a
risk factor for CKD, many patients with NDI may not necessarily develop severe
CKD [74]. Ongoing studies are now evaluating the potential role of statins in the
prevention/treatment of lithium-induced NDI [75].

7.2.2.2 Acute Kidney Injury (AKI)
Acute kidney injury (AKI) occurs with a 5-year prevalence of 1.3–7 % in geriatric
lithium users [15, 69, 76]. AKI has been defined as an acute reduction in eGFR by
50 % from baseline (severe) or by smaller 20–25 % increments (mild) [77]. Risk
factors for AKI in older lithium users include increased age [78–80], previous
episode of lithium toxicity [78, 79, 81], NDI [79], and the use of angiotensin
converting enzyme (ACE) inhibitors, loop diuretics [15], nonsteroidal
anti-inflammatory drugs [82, 83], cyclo-oxygenase 2 (COX2) inhibitors [84], and
diuretics [85].

Despite recent data indicating that lithium-associated AKI tends to resolve
within 3 months with usual clinical care [86], there is considerable evidence sug-
gesting that AKI significantly increases the risk of CKD [67, 69]. AKI also pro-
motes a cascade of events which can lead to marked lithium-level elevations, NDI,
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dehydration, and further progression of AKI and lithium level elevations, which can
cause acute damage to other organ systems (e.g., acute neurological toxicity) [87].

7.2.2.3 Chronic Kidney Disease (CKD)
Chronic kidney disease (CKD) is defined as a chronic reduction of renal function as
determined by at least two measurements separated by at least 3 months [88]. There
are several stages of CKD, ranging from moderate CKD (estimated glomerular
filtration rate (eGFR) <60 mL/min/1.73 m2) to end-stage renal disease (ESRD;
eGFR <15 mL/min/1.73 m2 or requiring chronic hemodialysis). CKD is associated
with poor quality of life, as well as increased health service utilization, disability,
and mortality [89, 90]. Despite the association between lithium use and increased
risk for AKI, the association between lithium and CKD remains unclear and con-
troversial [26, 44, 69, 91–93]. When larger population-based studies have con-
trolled for age, diabetes mellitus, hypertension, atypical antipsychotic use (recent
data suggest antipsychotics can increase CKD risk twofold [13, 69]), and bipolar
diagnosis, the relationship between lithium levels and lithium treatment duration
with CKD and renal function often appears to be negligible [26, 69, 91, 92].
However, more definitive research is needed. The prevalence of moderate CKD in
older lithium users is roughly 42–50 % [19, 45, 69], which is not very different
from the general geriatric population (37 %) [22].

A number of strategies have been identified that may be helpful in preventing CKD
in older lithium users. These include preventing and treating NDI and AKI which can
contribute to CKD [73]. Similarly, preventing and managing cardiovascular risk
factors as well as ensuring good primary care/specialist follow-up can also be helpful.
Lifestyle interventions such as exercise, healthy diet, and smoking cessation can be
effective in lowering cardiovascular risk. The International Society for Bipolar
Disorders’ guidelines have recommended monitoring lithium levels, electrolytes, and
renal function every 3 months [86] and within 1 week of adjusting the dose of
diuretics, NSAIDs, angiotensin II receptor blockers (ARBs), or ACE inhibitors [15,
69] (Box 7.1). Lithiumdosing regimens can affect CKD risk:Using once-daily lithium
dosing and avoiding slow-release formulations may be protective against CKD [94,
95]. Close monitoring of lithium levels and eGFR every 3 months or less in geriatric
patients with premorbid CKD (premorbid CKD = eGFR <60 mL/min/1.73 m2) may
be beneficial [96, 97]. Finally, consulting nephrology specialists can be useful and is
indicated if: (1) eGFR <30 mL/min/1.73 m2, or (2) decline in eGFR faster than
5 mL/min/1.73 m2 in 1 year or 10 mL/min/1.73 m2 in 5 years [88].

Box 7.1 Principles of clinical management

– Monitor lithium levels, electrolytes, and renal function (eGFR) every
3 months.

– Monitor ionized calcium, thyroid function, fasting glucose, glycosylated
hemoglobin (HbA1c), lipid profile, body mass index, 10-h
water-restriction urine osmolality, every year.
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– Use serum lithium levels <0.8 mmol/L, if clinically possible. Often 0.4–
0.6 mmol/L is sufficient if a patient has predominantly bipolar depression.

– Lithium level “cut-offs” (e.g., <0.8 mmol/L) are guides, but if renal
function declines or neurological/cognitive effects (e.g., cognitive dulling,
unexplained fatigue, delirium, significant coarse tremor, Parkinsonism, or
acute gait disturbance) are clinically observed, dose reductions may be
necessary.

– Frequent laboratory monitoring is especially important in geriatric patients
with pre-morbid chronic CKD (eGFR <60 mL/min/1.73 m2)—this
includes eGFR and lithium level monitoring.

– Consult nephrology if: (1) the eGFR is <30 mL/min/1.73 m2, or
(2) the decline in eGFR faster than 5 mL/min/1.73 m2 in 1 year or
10 mL/min/1.73 m2 in 5 years.

– Use concurrent medication cautiously, particularly those associated with
lithium level elevations: loop diuretics, hydrochlorothiazide and other
diuretics, ACE inhibitors/ARBs, NSAIDS.

– Prevent and/or treat other renal disorders (AKI, NDI), which can other-
wise increase the risk of CKD.

– Cardiovascular risk underlies most of the medical comorbidity observed in
late-life bipolar disorder.

– Prevent and treat cardiovascular and metabolic risk factors: especially
hypertension, diabetes mellitus, and ischemic coronary disease, but also
smoking, dyslipidemia, and obesity.

– Maintain good communication with primary care and medical specialists
– Consultation with an endocrinologist should be obtained for patients with

cardiovascular/metabolic risk factors or hypothyroidism which are not
manageable by the patient’s primary care team.

– For patients with symptomatic hypercalcemia or who have an elevated
PTH level, consultation with an endocrinologist may be helpful.

– Carefully weigh psychiatric benefits and medical risks before lithium
discontinuation in this population: the risk of affective relapse is very high
[139].

– Be aware that most medical comorbidity in late-life bipolar disorder is due
to aging, the biology of bipolar disorder itself, and lifestyle factors—NOT
the medications we prescribe.

7.2.3 Lithium-Associated Endocrine Disease

7.2.3.1 Hyperparathyroidism
Parathyroid hormone (PTH) elevations have been identified in up to 23 % of
patients with chronic lithium exposure [23, 98]. Hypercalcemia in older lithium
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users, though, appears to be relatively low in adequately powered studies. In the
McGLIDICS sample (n = 100), hypercalcemia was uncommon in both geriatric
and non-geriatric adult lithium users (5.1 vs. 2.0 %, p = 0.53) [19]. Other more
recent geriatric lithium studies (n = 333) using a similar hypercalcemia definition
(>2.62 mmol/L) [99] also found rates <5 % [100]. Since hypercalcemia itself is
relatively uncommon in older lithium users, and studies in this area are few, it
remains unclear how frequently older lithium users experience usual clinical
symptoms of hypercalcemia, such as fatigue, constipation, nephrolithiasis, and bone
pain [23].

The etiology and clinical features of lithium-associated hyperparathyroidism
may differ from other forms of hyperparathyroidism since lithium alters the set
point of the calcium-sensing receptor in the parathyroid gland. Along similar lines,
the classic clinical picture of hyperparathyroidism of “bones, stones, groans, and
moans” is not usually seen with lithium-associated hyperparathyroidism [23]. Some
caution should be undertaken if hypercalcemia is observed in the context of chronic
kidney disease, which can increase hyperparathyroidism risk and complicate
treatment [23]. The best measure of hypercalcemia is ionized calcium rather than
total serum calcium, and so studies only examining total calcium may potentially
underestimate hypercalcemia rates [101]. The reference range for ionized calcium
has been 1.1–1.35 mmol/L [101]. If there is symptomatic hypercalcemia or there is
associated elevations in PTH (e.g., >65 ng/L), endocrinology consultation should
be obtained. Treatment with cincalcet may be recommended by the endocrinologist
to reduce the calcium level. Even symptomatic hypercalcemia may not necessarily
require lithium discontinuation, especially if lithium has been very effective in a
patient, but does require close monitoring.

To summarize, lithium is associated with hyperparathyroidism and hypercal-
cemia, and merits annual serum calcium monitoring [23, 102]. However, it is worth
remembering that clinically important hypercalcemia is not common in chronic
lithium users, even in late life. In those cases where hypercalcemia is symptomatic
or associated with increased PTH, an endocrinology consultation should be
obtained to initiate treatment and determine whether lithium can be continued.

7.2.3.2 Hypothyroidism
Lithium users have a twofold increased risk of hypothyroidism compared to the
general population [93]. In the McGLIDICS sample, hypothyroidism was common
in both geriatric and adult patients (39.5 and 33.3 % alike), similar to the 32 %
prevalence reported in other old age lithium samples [103, 104]. A 6 % incidence of
hypothyroidism has been reported in the first 18 months of geriatric lithium use,
compared to a 3 % incidence in nonusers [103]. There does not appear to be a
lithium duration/dose–response relationship with thyroid function [105]. The evi-
dence suggests that hypothyroidism is clearly associated with lithium use and that
this can occur early during treatment regardless of age. Lithium-associated
hypothyroidism appears to involve the accumulation of lithium in the thyroid gland,
and through immune-related processes, this leads to thyroid stimulating hormone
(TSH) suppression and concomitant hypothyroidism [106, 107]. Hypothyroidism in
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late life has some unique aspects: Hypothyroidism is generally more prevalent with
increasing age and symptoms (e.g., fatigue, weight gain, and hair loss) are often
subtle, so the presence of a TSH >10 mU/L is often enough to make a diagnosis
[107].

In terms of management, synthetic thyroid hormone (thyroxine; T4) supple-
mentation is usually sufficient and lithium discontinuation is rarely, if ever, indi-
cated. It is controversial whether subclinical hypothyroidism, (TSH >5 mU/L),
should be treated in the absence of symptoms. Given the high risk of hypothy-
roidism in lithium users and its clinical importance, the International Society for
Bipolar Disorders and similar groups have suggested that thyroid function should
be monitored using TSH at least annually, and perhaps more often during the early
phase of treatment (e.g., every 3 months), when it is more likely to occur [102].

7.2.4 Cardiovascular Risk Factors

Metabolic syndrome is very common in bipolar disorder 43–45 % [20, 29], as are
dyslipidemia 23–50 % [19, 28], hypertension 30–80 % [19, 20, 28, 69], and dia-
betes mellitus 15–26.7 % [19, 20, 69]. Much of this is attributable to massive
obesity rates (up to 50 %) [39], BD biology (e.g., inflammation, oxidative stress,
and endothelial dysfunction [108]), and lifestyle factors (e.g., low physical activity,
poor diet, cigarette smoking, and other substance abuse) in aging BD patients.
Combined with high smoking rates (>30 %) [29], these facts help explain the high
rates of coronary disease, cerebrovascular disease, renal disease, and dementia in
OABD [11].

Is there a relationship between lithium use and cardiovascular disease? On the
one hand, lithium is associated with weight gain, but perhaps no more than other
alternative bipolar pharmacotherapies [109]. Based on epidemiologic and basic
science research, lithium has been reported to have protective effects on endothelial
vessels [110], and may be protective against diabetes mellitus compared to other
BD medications [111]. Future clinical trials will be needed to confirm these
potential effects.

7.2.5 Neurological Disease

7.2.5.1 Acute Neurological Toxicity
The acute neurological toxicity of lithium due to acute elevations in lithium levels
(e.g., due to dehydration, drug interactions, AKI, or lithium overdose) was
described in 1968 by Professor Mogen Schou, whose pioneering research led to
lithium’s widespread utilization in bipolar disorder. The clinical presentation of
acute neurological toxicity due to lithium includes confusion, sluggishness, coarse
tremor, muscle twitching, gait disturbances, and sometimes even seizures [112]. As
with acute renal toxicity, the standard of management is conservative
measures/hydration for mild cases and hemodialysis for severe cases [43]. In older
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adults, the incidence of acute lithium toxicity in a large population-based study was
1.5 % per person year [15]. It is worth noting that serum lithium levels are poor
predictors of brain lithium levels in older people; therefore, serum levels may not
necessarily correlate with clinical evidence of neurotoxicity [113].

Recent studies are beginning to demonstrate that the neurological toxicity
associated with lithium’s usual use in older adults may not be worse than alternative
medications. Delirium rates in geriatric lithium users did not differ from
valproate-exposed patients [114]. Similarly, although a syndrome of tremor and
rigidity has been described with lithium neurotoxicity [115, 116] and intention
tremor can occur at low lithium levels in older adults, new data suggest that lithium
may not increase the risk of parkinsonism or L-Dopa use compared to alternative
bipolar pharmacotherapies (valproate or antipsychotics) [117]. Clinically, L-Dopa
prescribing may not be appropriate in lithium users without true Parkinsonism or
Parkinson’s disease (e.g., lithium tremor without other aspects of Parkinsonism
such as cogwheel rigidity, bradykinesia, or postural instability) and for whom a trial
of lithium dose reduction may be safe from a mental health perspective.

7.2.5.2 Cognition and Dementia
Emerging data from population-based studies and clinical trials are starting to show
that lithium may have preventive effects in dementia. Bipolar disorder is associated
with a twofold higher risk of being diagnosed with dementia; however, dementia
rates appear to be much lower in chronic lithium users compared to nonusers.
Chronic lithium users with bipolar disorder have a similar dementia risk as people
without bipolar disorder [118, 119]. Previously, it was believed that lithium pre-
disposes to poor cognitive outcomes in older adults, but this appears to be only at
neurotoxic doses [113]. New geriatric data suggest that lithium exposure may be
associated with improved white matter integrity and cognition [7]. Ongoing
research is confirming whether lithium can actually be used to prevent/treat
dementia and expanding investigation of lithium’s neuroprotective effects in several
neurological conditions [120, 121].

7.2.5.3 Cerebrovascular Accidents (CVAs)
Bipolar disorder is known to be associated with cerebrovascular accidents (CVAs),
particularly late-onset bipolar disorder beginning after age 50 [7]. A recent
population-based study of older age bipolar inpatients suggests an overall 5-year
prevalence of CVA of 3.5 % [11]. In general, evidence of CVA or cerebrovascular
burden has been associated with poorer bipolar outcome and worse lithium
response [7].

Emerging data reveal that lithium may be associated with a more than 50 %
reduction in CVA risk among bipolar patients [122], although this has yet to be
confirmed in an RCT (randomized controlled trial). Basic science research is
demonstrating that lithium’s anti-inflammatory, antioxidant, and endothelial effects
may contribute to its potential protective role in CVA [110, 123].
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7.2.6 Other Effects

7.2.6.1 Dermatological Effects
There do not appear to be any geriatric studies examining the dermatological effects
of lithium. The adult literature on dermatological effects has reported a broad
prevalence range for dermatological effects ranging from 3 to 45 % (acne, alopecia,
or psoriasis), with a 2–6 % rate of psoriasis [109]. A recent meta-analysis, however,
did not find a statistically significant difference in risk of developing these der-
matological conditions in people exposed to and unexposed to lithium [44]. Topical
lithium has even been helpful in one dermatological condition, seborrhoeic der-
matitis, with RCT-level evidence [124]. However, topical lithium is not been used
in the treatment of psychiatric disorders.

Overall, it seems that lithium does not appear to be associated with an increased
risk of dermatological conditions at a population level, although such conditions do
occur in individual patients. The general management of lithium-associated der-
matological conditions is to use conventional condition-specific dermatological
treatments, and to lower dosing/discontinue lithium, if possible [125].

7.3 Potential Biological Mechanisms Underlying
Lithium-Associated Medical Effects

Nephrogenic diabetes insipidus (NDI) may be the adverse effect of lithium treat-
ment whose physiologic basis is best understood [126]. NDI has the most robust
and most replicated dose–response association with longer lithium duration and
higher lithium levels across decades of research [23, 67, 73]. Emerging data suggest
that NDI predicts the occurrence of several other medical conditions such as CKD,
diabetes mellitus, and hypothyroidism [127]. This suggests that lithium-associated
medical illnesses may share similar biological mechanisms. This would not be
surprising since most of lithium’s biological actions are thought to be inside the cell
or in the intracellular matrix [126].

While the precise mechanism underlying lithium’s therapeutic effects is unclear,
lithium is believed to interact with inositol monophosphate [126] and protein kinase
C [128] pathways, consequently modulating calcium-related intracellular signaling,
cyclic AMP (cAMP), protein kinase A, protein kinase B (AKt), and inhibition of
glycogen synthase kinase-3 Beta (GSK3Beta) [129], leading to many downstream
effects. Recently, phosphodiesterases (which hydrolyze cAMP) [130], mTOR
[131], G-protein couple receptors, epithelial sodium channel (ENaC) [130], and the
mitogen-activated protein kinases (ERK1/2, p38) have also been implicated [132]
in lithium’s mechanism of action.
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7.4 Lithium Dosing

What is the ideal serum lithium level for older adults? There currently are no
specific guidelines for clinical management.

While many experts have recommended using levels as low as <0.5–0.6 mmol/L
in older age BD to avoid toxicity [7, 133], the levels required for the therapeutic
effects in late life for acute mania may be somewhat similar to those used in
younger adult BD at approximately 0.6–1.0 mmol/L for maintenance [9]. The
optimum lithium serum level for bipolar depression and maintenance, however,
may be as low as 0.4–0.6 mmol/L [1, 134]. Since the most difficult-to-treat mood
aspects of late-life bipolar disorder are acute depression and maintaining euthymia
[7] and higher lithium levels even in the 0.8 mmol/L range can be associated with
cognitive dulling and a mild depressive/fatigued phenotype [113], it can be useful
to aim for 0.4 mmol/L for acute bipolar depression and 0.6 mmol/L in acute mania.
Then, only if necessary, the dosage can be uptitrated as is safely tolerated and as is
effective.

Long-term renal and neurological tolerability in older adults appear to be
acceptable at lithium levels <0.8 mmol/L for most patients, although lower doses
are preferable if possible. A recent 4-year RCT demonstrated that compared to
placebo, lithium levels 0.25–0.5 mmol/L are not associated with deteriorations in
renal function [135]. Observational data corroborate the relative long-term safety of
levels <0.8 mmol/L in older adults [86, 91, 136]. Although neurological manifes-
tations of lithium toxicity are also not commonly observed at levels <0.8 mmol/L,
there appears to be a poor correlation between serum and brain lithium levels [113],
particularly in later life [137]. Serum lithium level “cutoffs” (e.g., <0.8 mmol/L) are
helpful as clinical guidance, but if renal function declines or neurological/cognitive
effects are clinically observed, dose reductions may still be necessary. If a thera-
peutic effect is observed at 0.4–0.6 mmol/L (e.g., for bipolar depression), this may
be a sufficient and well-tolerated dose.

Because of the increased risk of toxicity in older patients, it is best practice to
begin lithium therapy at a dose of 150 mg qhs, and then titrate the dose upward
based on lithium-level results (checking 5–7 days after each dose adjustment).
Nightly (qhs) dosing is often preferred by patients because it can be helpful to sleep
and minimize potential daytime sleepiness or cognitive dulling. Sometimes using
alternate day dosing (e.g., alternating between 150 mg and 300 mg every second
day) can be a useful strategy to achieve certain lithium levels. Often, a small
adjustment using alternate day dosing can allow a patient to experience a thera-
peutic effect while avoiding a medical effect (e.g., renal decline). However, this
approach can be confusing and may be difficult for many outpatients to maintain, so
using a dosette box and having good communication with the pharmacy can be very
helpful. Finding the “right dose for the right level” is difficult, since the dose
required to achieve a certain level can decrease by threefold over the life span (and
is mostly dictated by a person’s renal function) [94, 138]. Table 7.1 shows geriatric
lithium dosing based on the available literature [9, 43, 59, 94, 133, 138].
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A major issue in lithium dosing is consideration of possible drug–drug inter-
actions. Angiotensin converting enzyme (ACE) inhibitors, loop diuretics [15],
NSAIDs [82, 83], cyclo-oxygenase 2 (COX2) inhibitors [84], and diuretics (in-
cluding thiazide diuretics) [85], all have been associated with an up to 50 %
increase in serum lithium levels, although the percent increase is highly variable
among individuals. Therefore, it is advisable, whenever initiating these medications
or adjusting their dose, to check serum lithium levels 5–7 days after a dose change.
Because of the potential for mood relapse with lithium dose reduction [139] and the
unpredictability of the extent to which a drug interaction will affect lithium levels, it
is often best to keep the lithium dose constant when starting a medication with a
potential drug–drug interaction (e.g., NSAIDs) in a chronic lithium user, check the
lithium level 5–7 days afterward, and if necessary titrate the lithium dose to
whichever lithium level the patient was previously stabilized on.

Close monitoring of renal function and lithium levels is a key to preventing AKI
and CKD. Ideally this should be every 3 months in geriatric patients [102]. Using
once-daily dosing and avoiding prolonged-release formulations has also been found
to be helpful [67]. Both twice-daily dosing and prolonged-release formulations have
been associated with increased renal disease risk. It has been hypothesized that
single-dose/short-acting formulations give longer periods per day where the kidney
is relatively unexposed to lithium, during which the kidney recovers [59]. Geriatric
lithium levels and renal function do not appear to be markedly affected by envi-
ronmental temperature in temperate climates where mean daily temperatures are
seldom >20 °C [140, 141], although environmental temperatures (e.g., 40 °C) have
been associated with lithium toxicity in tropical and desert climates [142].

Table 7.1 Approximate geriatric lithium dosing guidance

Age category
(years)

Target lithium levela

(mmol/L)
Approximate lithium daily
doseb (mg/day)

Starting doseb

(mg/day)

45–59 0.4–0.8 600–1200 300–450

60–79 0.4–0.8 300–600 150

80–95 0.4–0.6 150–300 150
aThe target lithium level is a compromise between effectiveness and safety, keeping in mind that
some patients will tolerate a lower lithium level than listed, as evidenced by clinical assessment of
impairment in renal, neurological, or cognitive function
bApproximate lithium daily dose is based on a modest number of small-to-moderately sized studies
[9, 94, 133, 138]. These doses are approximate guides. The key principle is to start low, increase
slowly, and titrate based on lithium levels and clinical effectiveness/tolerability. The relationship
between serum lithium level and dose is mostly dictated by renal function and glomerular filtration
rate (GFR)
cLithium carbonate is the most commonly prescribed form of lithium [43]. Lithium citrate does not
appear to have a different toxicity profile from lithium carbonate [43]. Slow-release formulations of
lithium should be avoided since they appear to increase risk for renal disease [59]
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7.5 Summary

In summary, most medical comorbidity in old age bipolar disorder is unrelated to
lithium use. In addition, cautious dosing and frequent monitoring of lithium can
prevent most lithium-related comorbidity. A key point is that the main alternatives—
antiepileptics and atypical antipsychotics—have significant tolerability concerns of
their own [7]. Given the superior effectiveness of lithium in a significant subset of
patients with older age bipolar disorder [9], it continues to deserve to be a top choice
for treatment of bipolar disorder in older age.

Clinical Pearls

• Lithium is associated with a number of renal, endocrine, neurological, and
other effects in patients with older age bipolar disorder.

• Most medical comorbidities observed in older age bipolar disorder are
unrelated to lithium and/or would also be observed with other bipolar
pharmacotherapies.

• Most of the medical adverse effects attributable to lithium are avoidable
through safe lithium dosing, prescribing, and appropriate laboratory
monitoring.

• Other approaches to prevent lithium-associated medical effects in older
age bipolar disorder include: vigilance about drug–drug interactions,
lowering cardiovascular risk burden (which underlies many medical
comorbidities observed in older lithium users), and collaborating closely
with primary care practitioners and medical specialists.

• Given the superior effectiveness of lithium in a many patients, it continues
to be the gold-standard treatment for older age bipolar disorders despite its
potential for adverse medical effects.
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8Neuromodulation Therapies
and Ketamine in Older Age Bipolar
Disorder

Adriana P. Hermida and Oliver M. Glass

Clinical Vignette 8.1
Dr. C is a 65-year-old male physician with late onset depressive disorder who
presented with a sad mood, low energy, poor motivation, anhedonia, a poor
appetite, passive suicidal ideations, and an inability to do his job. His primary
care physician prescribed sertraline 50 mg per day but it resulted in intolerable
diarrhea. He was then tried on a low dose of escitalopram, which he could not
tolerate due to the emergence of agitation. He was referred for TMS. He
received TMS treatments five times per week at 120 % of motor threshold with
3000 pulses/session. The treatment sessions lasted five weeks. His mood
improved and he was able to return to work. He did, however, have residual
symptoms such as difficulty falling asleep and poor concentration. Several
weeks later, Dr. C developed a manic episode, which presented as lack of sleep,
elevated mood, and delusional thoughts. He believed God had given him
special powers to save all the patients in the intensive care unit. He worked
twenty-four hours a day and requested residents to round with him at midnight.
He became extremely agitated and was sent to the emergency department,
where he was found to be a potential danger to patients. After a psychiatric
evaluation, he was admitted to the inpatient behavioral health unit. Lithiumwas
initiated and titrated to the therapeutic range, but his response was poor. After
failing several mood stabilizers and antipsychotics, a combination of valproic
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acid and aripiprazole was able to partially control his symptoms. Dr. C, how-
ever, remained agitated, psychotic, refused to eat, and believed that people were
trying to poison him. He was referred for ECT and received 8 right unilateral
(RUL) treatments with excellent improvement in mood and psychosis. There
was no residual cognitive impairment. He was able to return to work in
2 weeks, and did not receive maintenance ECT. One year later, Dr. C relapsed
with a severe depressive episode, which included daily suicidal ideations. He
failed several medication trials and was restarted on ECT, where he failed to
respond to 8 bilateral treatments. Due to the lack of response to ECT and
the severity of his depressive episode, he was referred and approved for a
subcallosal cingulate deep brain stimulation (DBS) trial, where he experienced
a significant improvement in mood. He was able to return to work 6 months
later.

Learning Points

• During TMS treatment, patients can drive and generally continue their
daily activities.

• ECT is effective in treating unipolar and bipolar depression.
• DBS trials typically enroll patients who have failed ECT.

8.1 Introduction

Neuromodulation therapies are important alternatives for the management of
treatment-resistantmooddisorders in older adults. Some of these therapies are relatively
modern strategies such as the recently FDA-approved transcranialmagnetic stimulation
(TMS), vagal nerve stimulation (VNS), and deep brain stimulation (DBS), which is still
being researched. Electroconvulsive therapy (ECT) has been available since its dis-
covery by the Italian scientists Bini and Cerletti in 1938 and has beenwidely used in the
USA since the 1940s. The discovery of electrical shocks for the induction of seizures
preceded the use of lithium in medicine for mood stabilization (1949) and also the
synthesis of the first antipsychotic drug, chlorpromazine (1951). The use of ECT has
variedwidely since thenwith a recent significant shift toward the use of ultra-brief-pulse
width, right unilateral treatment, and its increased practice in outpatient settings.

The safety, efficacy, and specific clinical indications for the newer therapies have
not been systematically studied in older adults. Despite the fact that ECT has been
widely used in geriatric patients, there are limited evidence-based data about its use
in this population.

Older individuals are particularly vulnerable to polypharmacy given increased
medical comorbidities with advancing age. Polypharmacy can be particularly
dangerous as older adults exhibit pharmacokinetic changes such us decreased renal
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blood flow, decreased hepatic drug clearance, changes in protein binding, decreased
lean body mass and total body water, all of which significantly affect the volume of
distribution. These changes can cause adverse side effects and toxicity. Neuro-
modulation techniques are not pharmacotherapies and, therefore, have the potential
of limiting polypharmacy in older adults with psychiatric disorders. While the vast
majority of neuromodulation therapy research focuses on unipolar depression, there
is an increasing amount of research examining the safety and efficacy of ECT in
individuals with bipolar depression.

Bipolar disorder is often underdiagnosed or misdiagnosed [1]. Therefore, some
patients who are incorporated into neuromodulation studies on depression may have
bipolar depression rather than unipolar depression. Furthermore, older adults with
bipolar disorder (OABD) may have a better response rate to antidepressants, but
whether they are less likely to switch into manic or mixed episodes when compared
to younger patients is still to be determined [2]. Unfortunately, there is limited
research that solely evaluates neuromodulation on OABD.

8.2 Electroconvulsive Therapy (ECT)

ECT is a neuromodulation therapy that induces seizures by the transmission of
electrical impulses into the brain with the intention of providing symptom
improvement for a wide range of mental illnesses. The impulse is commonly
provided by an electrical energy device, which transmits an electrical current
toward leads attached to the patient’s scalp. Modern ECT devices produce trains of
rectangular, constant-current pulses with alternating polarity; the waveform is
characterized by amplitude (the current strength during the pulse), pulse width (PW,
the duration of each pulse), pulse-pair repetition frequency (the number of pairs of a
positive and a negative pulse per second), and stimulus train duration. The current
amplitude is reported in amperes (A) or in milliamperes. ECT devices provide
either individual dials or software menu settings for independent adjustment of
stimulus parameters or a single dial that increments the total charge of the stimulus
by a percentage of maximal charge by automatically setting the various stimulus
parameters following a preprogrammed schedule [3]. This electrical impulse gen-
erates electroencephalogram (EEG) evidence for seizure activity. Patients are given
anesthesia, along with a muscle relaxant such as succinylcholine or rocuronium to
inhibit tonic-clonic movement and to minimize post-ECT symptoms such as muscle
soreness. Often beta-blockers and anticholinergic agents are administered to com-
pensate for the para-sympathetic and sympathetic release that occurs during ECT.

ECT is considered a highly effective acute treatment in older age patients with
mood disorders; however, data on the safety and efficacy of maintenance ECT in
this population is promising but sparse [4]. It has been reported that elderly patients
may have a higher immediate response rate than younger patients [5, 6], where one
study saw a response rate of 73 % for patients aged 60–74 compared to 54 % in
adult patients [6]. According to recent data, one-third of patients who undergo ECT
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are aged 65 years or older and 15.6 % of older age patients with affective disorders
receive ECT [7]. There might be several reasons for why patients aged 65 years or
older receive ECT: greater medical comorbidities, which makes them more vul-
nerable to side effects and drug–drug interactions related to pharmacotherapy,
higher rates of medication intolerance, and frailty, which can lead to a faster ECT
referral. Additionally, late onset psychotic depression predicts a better response to
ECT, making this a potentially favorable treatment modality [8]. There are reports
indicating that the more severe the presentation, the better the response to ECT.
This can be explained by the possibility that this subset of individuals often present
with a more organic presentation such as psychotic depression and less often with a
confounding comorbidity such as an underlying personality disorder [8]. Older
adults with depression complicated by psychosis and catatonia respond very well to
ECT. ECT is considered a safe and well-tolerated procedure even when adminis-
tered to frail older adults with medical comorbidity [9].

OABD remains a severe illness often associated with comorbid disorders such as
substance abuse, alcohol use disorders, dysthymia, generalized anxiety disorder,
panic disorder [10], and delirium. All of these comorbidities must be considered
when considering ECT use in OABD.

The treatment of bipolar depression with ECT brings a set of challenges, most
notably the concomitant use of anticonvulsants as mood stabilizers. The earlier
practice of stopping all psychotropic medications before and during a course of
ECT is no longer a common practice [8]. However, there is controversy in the field
and difference in opinion regarding the combination of antiepileptic drugs (AEDs)
and ECT [11]. The American Psychiatry Association guidelines advise stopping
AEDs during ECT if AEDs are prescribed for a psychiatric indication [12], whereas
the Royal College of Psychiatrists guidelines state that AEDs can be continued
during a course of ECT when they are used as mood stabilizers [13, 14]. Thus,
guidelines have been contradictory.

In a survey examining different ECT practices, Thirthalli and colleagues noted
widely varying preferences regarding concomitant treatment with ECT and anti-
convulsants. One-third of the clinicians (33 %) preferred to continue the
antiepileptic drug at full dose; about half (51 %) stated that they would reduce the
anticonvulsant dose to half and about 16 % preferred to stop anticonvulsants
completely during ECT [15].

Virupaksha et al. [11] published a retrospective chart review of individuals with
bipolar disorder undergoing ECT. Seventy-nine patients had concomitant use of
AEDs while 122 were not treated with AEDs. All patients had bilateral ECTs
[bifrontal ECTs: n = 82 (40.8 %) or bitemporal ECTs: n = 119(59.2 %)]. Both
groups achieved comparable symptomatic improvement at the end of the ECT
course; however, AED patients required a significantly higher number of ECT
sessions to achieve improvement. Rubner et al. [16] reported on 189 patients, 87
(46.0 %) patients received combination therapy. Of these 87 patients, only nine
(10.3 %) reported difficulty inducing an adequate seizure. When AEDs are going to
be continued, a change of anesthetic agent or an altered anesthetic dose is rec-
ommended. Additionally, the AED dose should be reduced or withheld the night

154 A.P. Hermida and O.M. Glass



before and the morning of ECT. Mukherjee et al. [17] recommends lowering the
Lithium serum level to less than 0.4 mmol/l on the day of ECT and found that the
combination of AEDs and ECT seems to be safe.

Another challenge of using ECT for the treatment of bipolar depression is the
risk of a switch to mania or modifying the illness to one that is rapid cycling, which
could become more difficult to treat. Similar to findings with regard to antide-
pressant treatment of individuals with bipolar disorder, there is also a higher risk of
manic switches with ECT in bipolar depression [18, 19]. Following expert rec-
ommendations in the field of the treatment of bipolar depression, providers should
have caution when using antidepressants alone [20]. Since bipolar disorder requires
the use of mood stabilizers, it can make sense to continue anticonvulsant medica-
tions during ECT for mood stabilization purposes. If there is concern of the anti-
convulsant interfering with seizure activity, the dose could be lowered or held the
night before the ECT session. Additionally, benzodiazepines should be reduced to
the minimum tolerated dose and always be reversed with a benzodiazepine reversal
agent to assist with normalizing the seizure threshold during the ECT session.
Seizure titration is the preferred method to determine stimulus dosing during the
acute course of ECT to ensure adequate electrical charge during the treatment.

There is insufficient evidence to determine which electrode placement is most
efficacious in treating bipolar disorder. Some experts recommend the use of bilateral
treatments. However, no evidence-based data support this particular approach. The
suggestion of using bilateral electrode placement for bipolar disorder is supported
by the concept that bipolar illness needs a more aggressive type of treatment since it
is thought to be a more difficult to treat condition compared to unipolar depression.
In a recent report by Medda et al. [21], 130 patients, with an average age of 52,
were compared. The patients in the study had diagnoses of unipolar major
depression (UP), bipolar I (BP I), and bipolar II (BP II). The individuals with UP
responded most effectively to ECT. On the contrary, BP I was less responsive and
showed more residual symptomatology. The study’s data showed that BP I patients
reported more manic and psychotic features than UP and BP II on final evaluation.

Bitemporal (BT) lead placement, which is also known as bilateral (BL), despite
popular belief, has not been proven to be more efficacious than RUL in improving
psychiatric symptoms [22]. A major concern of BT lead placement is its significant
cognitive side effects such as acute confusion, retrograde, and anterograde amnesia.
Even though the cognitive side effects are thought to be mostly temporary, they are
nonetheless discomforting to the patient and may last up to six months. Initially, to
minimize cognitive impairment post-ECT, the choice of using RUL lead placement
is often made. RUL is highly effective in treating a wide variety of psychiatric
patients, but those who do not respond adequately to RUL treatment may require a
trial of another lead placement.

The exact mechanism of action of ECT is still not clear, but ECT has been
shown to have neurotrophic effects in adult patients with major depressive disorder
[23, 24]. Increases in gray matter volume in medial temporal lobes, inferior tem-
poral cortices, and the right anterior cingulate have been correlated to clinical
improvement measured by the Hamilton Rating Scale for Depression (HRSD) [23].

8 Neuromodulation Therapies and Ketamine in Older Age Bipolar … 155



In pharmacotherapy-resistant depression, ECT increases hippocampus and amyg-
dala volumes [24]. Common assumptions that the elderly are more susceptible to
cognitive impairment following ECT compared to younger adults has not been
supported by published research [25]. It has been suggested that smaller hip-
pocampal volumes may predict a more robust clinical response [26]. RUL
brief-pulse ECT has been shown to improve mood in bipolar depression and has not
been shown to adversely affect general neurocognitive function [27]. RUL and BT
brief-pulse ECT have been shown to improve global cognitive functioning
(MMSE), anterograde memory, and verbal learning in OABD patients [25].

Side effects from ECT include headache, nausea, muscle soreness, post-ictal
agitation, and delirium. Some elderly patients after ECT may experience increased
speech latency secondary to a hypoactive delirium [28]. A sensitive assessment for
delirium post-ECT includes serial 7s or naming the months of the year backwards.
The length of the ECT seizure has been correlated with a heightened chance for
developing delirium [29].

ECT is an effective neuromodulation therapy which can treat unipolar and
bipolar depression in adult and OABD patients [21]. Data on the treatment of
OABD patients with mania is lacking.

8.3 Transcranial Magnetic Stimulation

Transcranial magnetic stimulation (TMS) is a noninvasive treatment that uses a
computerized, electromechanical medical device to produce and deliver magnetic
stimulation using brief duration, rapidly alternating, or pulsed, magnetic fields to
induce electrical currents directed at spatially discrete regions of the cerebral cortex
[30]. Within the brain, the magnetic field is converted into an electrical current
modifying neuronal activity in the dorsolateral prefrontal cortex (DLPFC). Func-
tional imaging studies have shown that in major depressive disorders, the left
prefrontal cortex is less active than the right. Thus, repeated subconvulsive stim-
ulations of this area elicit activity in circuits involving regulatory pathways that
interact with the limbic system [31]. Currently, repetitive TMS (rTMS) devices are
capable of delivering pulses with frequencies of up to 20 cycles per second. Most
commonly, the stimulation parameter is performed at a 10 Hz frequency over the
left DLPFC, with sessions five times per week at 120 % of motor threshold for
3000 pulses/session for four to six weeks [32].

TMS has shown potential benefit in treating bipolar depression. According to
one retrospective study that sampled adult patients with bipolar depression, the
severity of the depression, failures of two or more antidepressants or mood stabi-
lizers, older age, number of prior depressive episodes predicted the need for more
than 15 sessions to achieve remission [33]. In this same study, patients had an
average of 3.5 depressive episodes.
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TMS has been reported to cause mood changes that are specific to the side of the
brain stimulated [34]. A study by Grisaru et al. [35] reported on the effect of right
versus left prefrontal TMS on mania. Sixteen patients were enrolled with an average
age of 36 years (20–52). Patients were randomized to right or left TMS stimulation.
The study’s results suggested that TMS stimulation of the right prefrontal cortex
had a better therapeutic effect in mania. A later study by the same group in which
right TMS was compared to sham right TMS in 19 patients of mean age 41.6 years
(19–65) did not support the therapeutic effect of right TMS in the treatment of
mania [36]. Saba et al. [37] reported on eight manic patients who received five
treatments of 15-s, 10-Hz rTMS stimulation at 80 % of the motor threshold over the
right DLPFC. The patients demonstrated significant improvement in manic symp-
toms measured by the Mania Assessment Scale (MAS) and Clinical Global
Impression (CGI) scale. Additionally, Michael and Erfurth [38] reported on eight
manic patients who successfully received right prefrontal rTMS as an augmentation
to partially effective mood stabilization pharmacotherapy. The patients achieved
sustained reduction of manic symptoms during the 4 weeks of treatment. Loo et al.
[39] performed a review on the safety of rTMS for treating unipolar and bipolar
depression in the general population and concluded that it is associated with a low
risk of induced hypomania and accidental seizures.

Deep transcranial magnetic stimulation (dTMS) is a new type of TMS which
uses a H1 coil and has the capacity to stimulate deeper than conventional TMS
(eight shape coil). Conventional TMS can penetrate 2 cm into the brain while deep
TMS (H-coil) penetrates approximately 5 cm into the brain. Potentially, deep TMS,
as opposed to conventional TMS, can stimulate fibers connecting the subgenual
cingulate gyrus to the prefrontal cortex, thereby inducing a more robust antide-
pressant effect.

According to one study [40], dTMS has shown the ability to decrease depressive
symptoms in adult patients with unipolar and bipolar disorder. The initial sessions
were daily, and lasted four weeks. At the completion of the 4-week interval, weekly
or biweekly maintenance dTMS was effective in maintaining euthymia at the
12-month follow-up in unipolar and bipolar depressed patients [38].

Similar to concerns regarding ECT-induced mania, TMS may potentially be
associated with treatment-emergent mania [41, 42]. Although TMS requires the
inconvenience of daily sessions, frequent treatment also allows for close monitoring
of patients to detect emergent mania and other possible TMS associated adverse
effects. Common side effects related to TMS include tension type headache in 10–
20 % of subjects, painful scalp sensations in about 39 % of patients, facial
twitching in 1 in 3 patients and a very low risk of inducing seizure 0.003 % per
treatment exposure and <0.1 % per acute treatment course. In contrast to ECT, no
major cognitive effects have been reported in patients who receive rTMS. Potential
benefits of TMS over ECT include the administration of the treatment without
anesthesia and the convenience of outpatient treatment that does not restrict patients
from driving.

Currently, TMS is not approved for mania in the USA and the available literature
is limited in the older population.
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8.4 Deep Brain Stimulation (DBS)

DBS is a neurosurgical neuromodulation therapy in which strategic areas of the
brain are electrically stimulated. The mechanism of action of DBS is more complex
than just functional inhibition caused by high-frequency local stimulation. There is
evidence of both excitatory and inhibitory effects on brain regions adjacent to and
remote from the site of stimulation [43]. DBS has been experimentally used for the
treatment of depression by targeting different sites such as the ventral
capsule/ventral striatum [44], cingulate gyrus [45], medial forebrain bundle [46],
and nucleus accumbens [47]. The most common region of device implantation is in
the subcallosal cingulate area [48].

DBS has FDA approval for the treatment of Parkinson’s disease, dystonia,
essential tremor, and obsessive-compulsive disorder (the latter approved through a
humanitarian device exemption). The procedure requires the impulse to be sent
through implanted electrodes usually, 24 h a day. The implantation of the elec-
trodes in the intended location requires placement under local anesthesia with minor
sedation [49]. The electrodes are connected to cables that travel subcutaneously to
the impulse generator. The implantation of the impulse generator requires general
anesthesia, and the battery is replaced every 3–5 years [49]. After installation of the
DBS system, parameters can be modified through a transcutaneous programming
device.

Chronic stimulation with DBS on the subcallosal cingulate has been shown to be
a safe and effective for treatment-resistant depression in patients with bipolar dis-
order [48]. The efficacy of DBS treatment in patients with bipolar depression and
MDD has been shown to be similar [48]. DBS-induced mania has been described
when the device is implanted in the subthalamic nucleus during Parkinson’s disease
treatment [50]; however, symptoms of mania have not been demonstrated during
stimulation of the subcallosal cingulate. Whether DBS of the subcallosal cingulate
may trigger or prevent hypomanic or manic episodes in geriatric bipolar depressed
patients is still to be determined. The patients participating in DBS trials for mood
disorders are typically not older adults. However, DBS for the treatment of
movement disorders has been performed safely on older patients. DBS in the
subcallosal cingulate white matter and nucleus accumbens has been reported to be
safe in terms of cognitive side effects [51]. DBS is the most invasive of the neu-
romodulation therapies as it requires neurosurgery. The treatment is promising for
those patients who fail ECT, but it is still considered investigational and “off label”
for mood disorders with limitation of its applicability in the geriatric population.

8.5 Magnetic Seizure Therapy (MST)

MST combines elements of ECT with TMS, effectively reducing depressive
symptoms in unipolar and bipolar depressed patients, with fewer side effects than
ECT [52]. MST, which is still an experimental modulation therapy, specifically
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applies high intensity rTMS to induce a seizure [53]. MST does not involve
impedance of the skull, which allows for a more focal seizure restricted to the
superficial cortex. Seizures are elicited under general anesthesia by a magnetic field.
In a study involving 10 subjects, aged 18–65, with MDD or bipolar depression, six
were responders, and three achieved remission status. MST has been shown to
produce fewer cognitive side effects compared to RUL brief-pulse ECT, as
demonstrated by faster orientation, attention, and retrograde memory recovery from
treatments [52, 54]. According to available data, reorientation time after MST may
take as little as 2 min [52], showing potential as a treatment for bipolar depressed
elderly patients prone to post-ECT memory impairment. No study has currently
examined the effect of MST solely on bipolar depressed patients, and no data are
available regarding whether a switch to mania may occur with MST. Due to the
limited amount of data, MST as a treatment for bipolar depression in the geriatric
population is promising at best.

8.6 Trancranial Direct Current Stimulation (tDCS)

tDCS works by delivering a weak electrical current through two electrodes attached
to the scalp, powered by a portable battery stimulator [55]. The mechanism of
action of tDCS is not fully understood, but it is known to specifically modulate
spontaneous neuronal network activity rather than depolarization of the neuronal
membrane [56]. In young healthy individuals, improvement of working memory
performance [57] and visuomotor coordination [58] has been observed after tDCS.
Although studies in the geriatric population are lacking, tDCS is nonetheless
promising in an older adult population given the cognitive improvements seen in
younger patients. tDCS holds the advantage of being generally inexpensive and
may potentially be administered in a home or non-specialized clinical environment
in the near future [55]. Adverse effects associated with tDCS include a burn-
ing sensation, headache, tingling, itching, and discomfort [59]. A study by Brunoni
et al. [60] examined the effects of tDCS on 31 depressed patients, 14 of whom had
bipolar disorder. Five sessions of tDCS were performed over the left DLPFC, each
lasting 20 min. After the fifth session, a reduction of depressive symptoms was
noted in unipolar and bipolar depressed patients, with beneficial effects lasting one
month [60]. Whether a switch to mania can occur in bipolar depressed patients
undergoing tDCS is still unknown.
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8.7 Focal Electrically Administered Seizure Therapy
(FEAST)

In an attempt to further optimize ECT-style treatments, FEAST initiates focal
seizures in the prefrontal cortex with subsequent generalization. FEAST may result
in fewer cognitive side effects compared to ECT while also retaining similar
antidepressant efficacy. Individuals who receive right unilateral FEAST develop
early-ictal increases in regional cerebral blood flow [61]. Post-ictally, the same
individuals experience reduced perfusion in bilateral frontal and occipital cortices
and increased perfusion in the left motor cortex and precuneus [61]. In an open
label trial, examination of both unipolar and bipolar depressed patients aged
53 ± 2, resulted in a significant antidepressant effect when patients were treated
with FEAST [62]. A 46.1 ± 35.5 % improvement on HRSD when compared to
baseline was seen [62]. After treatment with FEAST, reorientation has been
demonstrated to be as quick as about 5 min [62].

8.8 Ketamine Infusion

Ketamine is a dissociative anesthetic drug that acts as an N-methyl-D-aspartic acid
receptor (NMDAR) antagonist [63]. Available intravenously, intramuscularly, and
intranasally, ketamine has demonstrated transient antidepressant effects [64].
Specifically, ketamine has been shown to be effective in MDD and bipolar
depression in recent studies [64]. Studies have not specifically analyzed whether
ketamine is effective for mixed bipolar episodes due to exclusion from studies to
date. When ketamine is provided as an anesthetic agent for ECT, it can prolong the
seizure and provide possible independent antidepressant effects [64, 65]. In bipolar
depressed patients aged 18–65, significant improvement in depression lasting up to
three days when compared to placebo [66, 67] has been demonstrated. Additionally,
ketamine treatment has demonstrated rapid antisuicidal effects (within 1 h) in
bipolar depressed patients after just a single infusion [67]. There are no current
available data describing a switch to mania or hypomania with the use of ketamine.
In a study evaluating older adults (mean age of 83 ± 3), ketamine was found to
increase sympathetic stimulation and mild depression of respiratory rate. The same
study concluded that ketamine is nonetheless a safe anesthetic agent [68].

8.9 Discussion

In patients who are depressed and experiencing psychotic symptoms, ECT has been
shown to be superior to TMS. The onset of clinical benefit from ECT is more rapid
in comparison with traditional antidepressant pharmacotherapy. However, this
benefit comes at the expense of exposure to generalized anesthesia. While the
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neuromodulating therapies listed in this chapter are promising, ECT has the
strongest data to support its use in patients with bipolar depression, with cognitive
side effects posing the greatest risk for discontinuation. While there have been
advances in our understanding of neuromodulation therapies, there is an ongoing
improvement in ECT practice. Among the approaches of modern ECT to mitigate
cognitive side effects are alterations of electrical stimulus dosing, electrode place-
ment, pulse amplitude, shape, and width. When comparing ECT to MST, the
median ECT stimulation strength in the brain is 3–11 times higher than that for
MST [69]. As a result, there have been discussions with regard to lowering ECT
current amplitudes as a means of reducing cognitive side effects [69]. FEAST has a
potential advantage over ECT in its capacity for spatial targeting and its low dosing
capability [62]. Ketamine infusion leads to rapid antidepressant and antisuicidal
effects in patients with bipolar depression. When ketamine is used as an anesthetic
agent in ECT, it has the potential of improving seizure quality and potentiating
ECT’s antidepressant effect. However, double-blind randomized clinical trials have
failed to demonstrate sustained antidepressant effects of ketamine when used as an
anesthetic agent in ECT [70].

Neuromodulation therapies are exciting avenues of research for psychiatric ill-
nesses. The limited data in geriatric bipolar disorder may be related to the fact that
investigators and/or device companies are wary of the potential adverse effects of
these therapies in older adult population. Additionally, treatment-emergent mania and
the challenges of conducting informed consent may also be barriers impacting the
inclusion of older adults with bipolar disorder in neuromodulation therapy studies.

8.10 Summary and Conclusions

See Table 8.1 for a summary comparison of neuromodulation therapies.
Future neuromodulation studies should include older adults with major depression

and bipolar disorder. Thiswill help to better understand the potential efficacy and safety
of these treatments in older, medically complex populations with treatment-resistant
depression.

Clinical Pearls

ECT

• In ECT, right unilateral lead placement may minimize cognitive side
effects compared to bifrontal, left anterior right temporal, or bitemporal
lead placements

• Older adults generally have higher medical comorbidity due to medical
complexity and are, therefore, at higher risk for polypharmacy. Treatment
of bipolar disorder (depression, mania, mixed episodes) with ECT may
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allow for a reduction in polypharmacy to achieve remission, thus lowering
the risk of drug–drug interactions.

• Older adults with depression complicated by catatonic and psychotic
features generally have better response rates to ECT than those without
psychosis or catatonia.

• Older age is generally a positive predictor of ECT response.
• ECT has demonstrated efficacy in treating unipolar and bipolar

depression.
• Acute mania, acute depression, and mixed episodes in bipolar illness can

be effectively treated with ECT.

TMS

• TMS requires daily sessions for at least four weeks to demonstrate
antidepressant effects.

• While studies are limited, available data show that rTMS improves
depressive symptoms in adult-aged bipolar patients. More data are needed
to support its use in older adults with bipolar disorder.

DBS

• Due to the invasiveness, cost, and complexity of DBS, more studies are
needed before this experimental therapy becomes a clinical option outside
of very specific trials.

• In Parkinson’s disease, DBS has reportedly shown the potential of
inducing mania when targeting the subthalamic nucleus.

Table 8.1 Comparison of neuromodulation therapies

Modulation
therapy

General
anesthesia

Cognitive
side
effects

Indicated
when failure to
respond to one
antidepressant in
current episode

Treatment-resistant
depression

Switch to
mania

Seizurogenic

ECT Yes Yes – + Cases
reported

Yes

TMS No No + ± Cases
reported

No

DBS Yes Possible – + Cases
reported

No

MST Yes Minimal – + Unavailable
literature

Yes

FEAST Yes Minimal – + Unavailable
literature

Yes

tDCS No No + ± Unavailable
literature

Possible
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• As seen in this chapter’s clinical vignette, DBS is a therapy that is
reserved for patients who have failed less invasive neuromodulation
treatments.

MST

• MST combines elements of ECT and TMS, producing fewer cognitive
side effects compared to RUL ECT.

• MST allows for a focal seizure restricted to the superficial cortex.
• Available literature indicates that MST is a promising option in treating

bipolar depression.

tDCS

• tDCS is generally inexpensive and has the potential of being administered
in non-specialized clinical environments.

• tDCS has demonstrated efficacy in treating bipolar depressed patients in
small studies.

FEAST

• FEAST initiates focal seizures in the prefrontal cortex with subsequent
generalization and may be a neuromodulation therapy that produces fewer
cognitive side effects compared to ECT.

• FEAST has shown significant antidepressant effects in both unipolar and
bipolar depressed patients with no current data on treatment-emergent
mania.

Ketamine Infusion

• Ketamine is an NMDA receptor antagonist, with significant transient
antidepressant effects when administered intranasal or intravenously.

• Ketamine can prolong seizure time in ECT when used as an anesthetic
agent, with potential independent antidepressant effects and theoretically
less cognitive adverse effects. Large double-blind randomized clinical
trials are needed to investigate these findings further.

• Ketamine has been found to possess rapid antisuicidal effects within
60 min in patients with bipolar depression.

8 Neuromodulation Therapies and Ketamine in Older Age Bipolar … 163



References

1. Hoyle S, Elliott L, Comer L. Available screening tools for adults suffering from bipolar
affective disorder in primary care: an integrative literature review. J Am Assoc Nurse Pract.
2015;27(5):280–9.

2. Forester BP, Ajilore O, Spino C, Lehmann SW. Clinical characteristics of patients with late
life bipolar disorder in the community: data from the NNDC registry. Am J Geriatr
Psychiatry. 2015;23(9):977–84.

3. Peterchev AV, Rosa MA, Deng ZD, Prudic J, Lisanby SH. Electroconvulsive therapy
stimulus parameters: rethinking dosage. J ECT. 2010;26(3):159–74.

4. van Schaik AM, Comijs HC, Sonnenberg CM, Beekman AT, Sienaert P, Stek ML. Efficacy
and safety of continuation and maintenance electroconvulsive therapy in depressed elderly
patients: a systematic review. Am J Geriatr Psychiatry. 2012;20(1):5–17.

5. Tew JD Jr, Mulsant BH, Haskett RF, Prudic J, Thase ME, Crowe RR, et al. Acute efficacy of
ECT in the treatment of major depression in the old-old. Am J Psychiatry. 1999;156
(12):1865–70.

6. O’Connor MK, Knapp R, Husain M, Rummans TA, Petrides G, Smith G, et al. The influence
of age on the response of major depression to electroconvulsive therapy: a CORE Report.
Am J Geriatr Psychiatry Fall. 2001;9(4):382–90.

7. Kerner N, Prudic J. Current electroconvulsive therapy practice and research in the geriatric
population. Neuropsychiatry (London). 2014;4(1):33–54.

8. Greenberg RM, Kellner CH. Electroconvulsive therapy: a selected review. Am J Geriatr
Psychiatry. 2005;13(4):268–81.

9. Damm J, Eser D, Schule C, Obermeier M, Moller HJ, Rupprecht R, et al. Influence of age on
effectiveness and tolerability of electroconvulsive therapy. J ECT. 2010;26(4):282–8.

10. Goldstein BI, Herrmann N, Shulman KI. Comorbidity in bipolar disorder among the elderly:
results from an epidemiological community sample. Am J Psychiatry. 2006;163(2):319–21.

11. Virupaksha HS, Shashidhara B, Thirthalli J, Kumar CN, Gangadhar BN. Comparison of
electroconvulsive therapy (ECT) with or without anti-epileptic drugs in bipolar disorder.
J Affect Disord. 2010;127(1–3):66–70.

12. American Psychiatric Association Group. The practice of electroconvulsive therapy:
recommendations for treatment, training, and privileging. A Task Force Report of the
American Psychiatric Association. 2nd ed. Washington, DC: APA; 2001.

13. Scott A. College guidelines on electroconvulsive therapy: an update for prescribers.
2005;11:150–6.

14. Royal College of Psychiatrists. The ECT Handbook. 2005. (The Third Report of the Royal
College of Psychiatrists’ Special Committee on ECT (Council Report CR128)).

15. Thirthalli J, Rakesh G, Gangadhar BN. Antiepileptic drugs-ECT combination: need for
systematic studies. World J Biol Psychiatry. 2010;11(7):919–20.

16. Rubner P, Koppi S, Conca A. Frequency of and rationales for the combined use of
electroconvulsive therapy and antiepileptic drugs in Austria and the literature. World J Biol
Psychiatry. 2009;10(4 Pt 3):836–45.

17. Mukherjee S. Combined ECT and lithium therapy. Convuls Ther. 1993;9(4):274–84.
18. Lee J, Arcand L, Narang P, Lippmann S. ECT-induced Mania. Innov Clin Neurosci. 2014;11

(11–12):27–9.
19. Li DJ, Li HJ, Lin CH. Electroconvulsive therapy-induced manic episode for a patient with

bipolar depression: a case report. J ECT. 2015;31(2):e30–1.
20. Ghaemi SN. Antidepressants in bipolar depression: the clinical debate. Aust NZ J Psychiatry.

2012;46(4):298–301.
21. Medda P, Perugi G, Zanello S, Ciuffa M, Cassano GB. Response to ECT in bipolar I, bipolar

II and unipolar depression. J Affect Disord. 2009;118(1–3):55–9.

164 A.P. Hermida and O.M. Glass



22. Semkovska M, Landau S, Dunne R, Kolshus E, Kavanagh A, Jelovac A, et al.
Bitemporal versus high-dose unilateral twice-weekly electroconvulsive therapy for
depression (EFFECT-Dep): a pragmatic, randomized non-inferiority trial. Am J
Psychiatry. 2016;173(4):408–17.

23. Ota M, Noda T, Sato N, Okazaki M, Ishikawa M, Hattori K, et al. Effect of electroconvulsive
therapy on gray matter volume in major depressive disorder. J Affect Disord. 2015;1
(186):186–91.

24. Tendolkar I, van Beek M, van Oostrom I, Mulder M, Janzing J, Voshaar RO, et al.
Electroconvulsive therapy increases hippocampal and amygdala volume in therapy refractory
depression: a longitudinal pilot study. Psychiatry Res. 2013;214(3):197–203.

25. Verwijk E, Comijs HC, Kok RM, Spaans HP, Tielkes CE, Scherder EJ, et al. Short- and
long-term neurocognitive functioning after electroconvulsive therapy in depressed elderly: a
prospective naturalistic study. Int Psychogeriatr. 2014;26(2):315–24.

26. Joshi SH, Espinoza RT, Pirnia T, Shi J, Wang Y, Ayers B, et al. Structural plasticity of the
hippocampus and amygdala induced by electroconvulsive therapy in major depression. Biol
Psychiatry. 2016;79(4):282–92.

27. Kessler U, Schoeyen HK, Andreassen OA, Eide GE, Malt UF, Oedegaard KJ, et al. The effect
of electroconvulsive therapy on neurocognitive function in treatment-resistant bipolar disorder
depression. J Clin Psychiatry. 2014;75(11):e1306–13.

28. Reti IM, Krishnan A, Podlisky A, Sharp A, Walker M, Neufeld KJ, et al. Predictors of
electroconvulsive therapy postictal delirium. Psychosomatics. 2014;55(3):272–9.

29. Hassamal S, Pandurangi A, Venkatachalam V, Levenson J. Delayed onset and prolonged
ECT-related delirium. Case Rep Psychiatry. 2013;2013:840425.

30. Perera T, George MS, Grammer G, Janicak PG, Pascual-Leone A, Wirecki TS. The clinical
TMS society consensus review and treatment recommendations for TMS therapy for major
depressive disorder. Brain Stimul. 2016;9(3):336–46.

31. George MS. Transcranial magnetic stimulation for the treatment of depression. Expert Rev
Neurother. 2010;10(11):1761–72.

32. Riva-Posse P, Hermida AP, McDonald WM. The role of electroconvulsive and neuromod-
ulation therapies in the treatment of geriatric depression. Psychiatr Clin North Am. 2013;36
(4):607–30.

33. Cohen RB, Brunoni AR, Boggio PS, Fregni F. Clinical predictors associated with duration of
repetitive transcranial magnetic stimulation treatment for remission in bipolar depression: a
naturalistic study. J Nerv Ment Dis. 2010;198(9):679–81.

34. Grisaru N, Yaroslavsky Y, Belmaker RH. Is TMS an antibipolar treatment? In: George MS,
Belmaker RH, editors. Transcranial magnetic stimulation in neuropsychiatry. 1st ed. DC:
American Psychiatric Press; 2000. p. 201–7.

35. Grisaru N, Chudakov B, Yaroslavsky Y, Belmaker RH. Transcranial magnetic stimulation in
mania: a controlled study. Am J Psychiatry. 1998;155(11):1608–10.

36. Kaptsan A, Yaroslavsky Y, Applebaum J, Belmaker RH, Grisaru N. Right prefrontal TMS
versus sham treatment of mania: a controlled study. Bipolar Disord. 2003;5(1):36–9.

37. Saba G, Rocamora JF, Kalalou K, Benadhira R, Plaze M, Lipski H, et al. Repetitive
transcranial magnetic stimulation as an add-on therapy in the treatment of mania: a case series
of eight patients. Psychiatry Res. 2004;128(2):199–202.

38. Michael N, Erfurth A. Treatment of bipolar mania with right prefrontal rapid transcranial
magnetic stimulation. J Affect Disord. 2004;78(3):253–7.

39. Loo CK, McFarquhar TF, Mitchell PB. A review of the safety of repetitive transcranial
magnetic stimulation as a clinical treatment for depression. Int J Neuropsychopharmacol.
2008;11(1):131–47.

40. Rapinesi C, Bersani FS, Kotzalidis GD, Imperatori C, Del Casale A, Di Pietro S,
et al. Maintenance deep transcranial magnetic stimulation sessions are associated with
reduced depressive relapses in patients with unipolar or bipolar depression. Front
Neurol. 2015;9(6):16.

8 Neuromodulation Therapies and Ketamine in Older Age Bipolar … 165



41. Xia G, Gajwani P, Muzina DJ, Kemp DE, Gao K, Ganocy SJ, et al. Treatment-emergent
mania in unipolar and bipolar depression: focus on repetitive transcranial magnetic
stimulation. Int J Neuropsychopharmacol. 2008;11(1):119–30.

42. Dolberg OT, Schreiber S, Grunhaus L. Transcranial magnetic stimulation-induced switch into
mania: a report of two cases. Biol Psychiatry. 2001;49(5):468–70.

43. Vitek JL. Mechanisms of deep brain stimulation: excitation or inhibition. Mov Disord.
2002;17(Suppl 3):S69–72.

44. Malone DA Jr, Dougherty DD, Rezai AR, Carpenter LL, Friehs GM, Eskandar EN, et al.
Deep brain stimulation of the ventral capsule/ventral striatum for treatment-resistant
depression. Biol Psychiatry. 2009;65(4):267–75.

45. Mayberg HS, Lozano AM, Voon V, McNeely HE, Seminowicz D, Hamani C, et al. Deep
brain stimulation for treatment-resistant depression. Neuron. 2005;45(5):651–60.

46. Schlaepfer TE, Bewernick BH, Kayser S, Madler B, Coenen VA. Rapid effects of deep brain
stimulation for treatment-resistant major depression. Biol Psychiatry. 2013;73(12):1204–12.

47. Schlaepfer TE, Cohen MX, Frick C, Kosel M, Brodesser D, Axmacher N, et al. Deep brain
stimulation to reward circuitry alleviates anhedonia in refractory major depression.
Neuropsychopharmacology. 2008;33(2):368–77.

48. Holtzheimer PE, Kelley ME, Gross RE, Filkowski MM, Garlow SJ, Barrocas A, et al.
Subcallosal cingulate deep brain stimulation for treatment-resistant unipolar and bipolar
depression. Arch Gen Psychiatry. 2012;69(2):150–8.

49. Coenen VA, Amtage F, Volkmann J, Schlapfer TE. Deep brain stimulation in neurological
and psychiatric disorders. Dtsch Arztebl Int. 2015;112(31–32):519–26.

50. Ugurlu TT, Acar G, Karadag F, Acar F. Manic episode following deep brain
stimulation of the subthalamic nucleus for Parkinson’s disease: a case report. Turk
Neurosurg. 2014;24(1):94–7.

51. Moreines JL, McClintock SM, Holtzheimer PE. Neuropsychologic effects of neuromodula-
tion techniques for treatment-resistant depression: a review. Brain Stimul. 2011;4(1):17–27.

52. Cretaz E, Brunoni AR, Lafer B. Magnetic seizure therapy for unipolar and bipolar depression:
a systematic review. Neural Plast. 2015;2015:521398.

53. Alexopoulos GS, Kelly RE Jr. Research advances in geriatric depression. World Psychiatry.
2009;8(3):140–9.

54. Galvez V, Ho KA, Alonzo A, Martin D, George D, Loo CK. Neuromodulation therapies for
geriatric depression. Curr Psychiatry Rep. 2015;17(7):59.

55. Elder GJ, Taylor JP. Transcranial magnetic stimulation and transcranial direct current
stimulation: treatments for cognitive and neuropsychiatric symptoms in the neurodegenerative
dementias? Alzheimers Res Ther. 2014;6(9):74.

56. Nitsche MA, Cohen LG, Wassermann EM, Priori A, Lang N, Antal A, et al. Transcranial
direct current stimulation: state of the art 2008. Brain Stimul. 2008;1(3):206–23.

57. Zaehle T, Sandmann P, Thorne JD, Jancke L, Herrmann CS. Transcranial direct current
stimulation of the prefrontal cortex modulates working memory performance: combined
behavioural and electrophysiological evidence. BMC Neurosci 2011;12:2-2202-12-2.

58. Antal A, Nitsche MA, Kruse W, Kincses TZ, Hoffmann KP, Paulus W. Direct current
stimulation over V5 enhances visuomotor coordination by improving motion perception in
humans. J Cogn Neurosci. 2004;16(4):521–7.

59. Tortella G, Casati R, Aparicio LV, Mantovani A, Senco N, D’Urso G, et al. Transcranial
direct current stimulation in psychiatric disorders. World J Psychiatry. 2015;5(1):88–102.

60. Brunoni AR, Ferrucci R, Bortolomasi M, Vergari M, Tadini L, Boggio PS, et al. Transcranial
direct current stimulation (tDCS) in unipolar vs. bipolar depressive disorder. Prog
Neuropsychopharmacol Biol Psychiatry. 2011;35(1):96–101.

61. Chahine G, Short B, Spicer K, Schmidt M, Burns C, Atoui M, et al. Regional cerebral blood
flow changes associated with focal electrically administered seizure therapy (FEAST). Brain
Stimul. 2014;7(3):483–5.

166 A.P. Hermida and O.M. Glass



62. Nahas Z, Short B, Burns C, Archer M, Schmidt M, Prudic J, et al. A feasibility study of a new
method for electrically producing seizures in man: focal electrically administered seizure
therapy [FEAST]. Brain Stimul. 2013;6(3):403–8.

63. Newport DJ, Carpenter LL, McDonald WM, Potash JB, Tohen M, Nemeroff CB, et al.
Ketamine and other NMDA antagonists: early clinical trials and possible mechanisms in
depression. Am J Psychiatry. 2015;172(10):950–66.

64. Fond G, Loundou A, Rabu C, Macgregor A, Lancon C, Brittner M, et al. Ketamine
administration in depressive disorders: a systematic review and meta-analysis. Psychophar-
macology. 2014;231(18):3663–76.

65. Salehi B, Mohammadbeigi A, Kamali AR, Taheri-Nejad MR, Moshiri I. Impact comparison
of ketamine and sodium thiopental on anesthesia during electroconvulsive therapy in major
depression patients with drug-resistant; a double-blind randomized clinical trial. Ann Card
Anaesth. 2015;18(4):486–90.

66. Diazgranados N, Ibrahim L, Brutsche NE, Newberg A, Kronstein P, Khalife S, et al.
A randomized add-on trial of an N-methyl-D-aspartate antagonist in treatment-resistant
bipolar depression. Arch Gen Psychiatry. 2010;67(8):793–802.

67. Zarate CA Jr, Brutsche NE, Ibrahim L, Franco-Chaves J, Diazgranados N, Cravchik A, et al.
Replication of ketamine’s antidepressant efficacy in bipolar depression: a randomized
controlled add-on trial. Biol Psychiatry. 2012;71(11):939–46.

68. Stefansson T, Wickstrom I, Haljamae H. Hemodynamic and metabolic effects of ketamine
anesthesia in the geriatric patient. Acta Anaesthesiol Scand. 1982;26(4):371–7.

69. Won Hee L, Lisanby SH, Laine AF, Peterchev AV. Stimulation strength and focality of
electroconvulsive therapy and magnetic seizure therapy in a realistic head model. Conf
Proc IEEE Eng Med Biol Soc. 2014;2014:410–3.

70. Loo CK, Katalinic N, Garfield JB, Sainsbury K, Hadzi-Pavlovic D, Mac-Pherson R.
Neuropsychological and mood effects of ketamine in electroconvulsive therapy: a randomised
controlled trial. J Affect Disord. 2012;142(1–3):233–40.

8 Neuromodulation Therapies and Ketamine in Older Age Bipolar … 167



9Psychotherapy and Psychosocial
Interventions, Family
Psychoeducation, and Support
for Older Age Bipolar Disorder

Dimitris N. Kiosses, Lindsey C. Wright and Robert C. Young

9.1 Introduction

Psychological interventions are critical in the treatment of bipolar disorders
(BDs) as an adjunct to pharmacotherapy and other somatic treatments. These
interventions are particularly important in older adults, who face psychosocial
challenges, cognitive difficulties, high rates of medical comorbidity, disability, and
increased rates of suicide [1, 2]. In this chapter, we review outpatient psychological
treatments for older adults with bipolar disorders (OABDs). We broadly define as
psychological any intervention, program, or model that includes psychological
approaches, e.g., psychotherapeutic, psychosocial, skills training, psychoeduca-
tional, and family support interventions. We discuss potentially relevant clinical
issues, such as disability, cognitive impairment, emotion regulation, and suicidality.
Finally, a clinical vignette and a list of clinical “pearls” highlight important ther-
apeutic targets for this population.
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9.2 Literature Search

We selected studies in older adults with bipolar patients through searches of
PUBMED (1968–2015), PsychINFO (1968–2015), and Cochrane database. The
searches used combinations of the following keywords: psychosoc*, psychother*,
psychoedu*, family support, bipolar, mood disorders, old*, and elder* (the *
denotes any combination of the word). We also explored previous reviews and
meta-analyses in this population [1–5]. As a comparison, we selected articles,
reviews, and meta-analyses on psychological interventions for BD in young and
middle-aged adults [6–13].

The searches generated 257 articles. Forty-four of these articles were literature
reviews (including systematic reviews and meta-analyses) and twelve reported
results from clinical trials. Two of the latter twelve articles discussed a day hospital
treatment for older adults with unipolar or bipolar depression [14] and an inpatient
dual-diagnosis program for patients with alcohol dependence and unipolar or
bipolar affective disorder [15]. One trial focused on an educational intervention for
families living with a bipolar patient [16]. Three were clinical trials involving
young to middle-aged patients (average age <55 years): smoking cessation for
people with severe mental illness [17] (mean age = 47.2 years); a
pharmacist-psychiatrist collaborative medication therapy management clinic for
patients with severe mental illness [18] (mean age = 49 years; 7 %, N = 5, BD);
and a psychoeducational program for euthymic patients with BD [19] (mean
age = 52).

The main focus of this chapter is a review of the remaining six (out of the
twelve) clinical trials’ articles that concentrate on older adults with bipolar disorders
(OABDs) (i.e., the study participants or a designated group of participants had an
average age of 60 years or older). These six articles reported results of four distinct
clinical trials (three RCTs) that include the following four outpatient interventions:
a manualized psychosocial skills and psychoeducation training program [Helping
Older People Experience Success (HOPES)] [20, 21]; an intensive clinical and
psychosocial management program [Enhanced Clinical Intervention (ECI)] [22]; a
medication adherence intervention [Medication Adherence Skills Training for
Bipolar Disorder (MAST-BD)] [23]; and a bipolar disorder medical care model
[Bipolar Medical Care Model (BCM)] [24, 25]. Table 9.1 summarizes the studies
and the interventions in these six manuscripts.

In summary, the four distinct clinical trials shared the following characteristics:
(1) The whole sample or a subgroup of the sample had a diagnosis of BD I, II, or
NOS; (2) the average age of the whole sample (or a designated subsample of older
adults) was 60 years or older; and (3) each trial tested an outpatient psychological
intervention. In the following section, we present a detailed description of each
intervention and summarize the study findings.
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9.3 Helping Older People Experience Success (HOPES)

HOPES is a manualized psychosocial skills and psychoeducation training program
developed for older adults with severe mental illness, including bipolar disorder,
schizophrenia, schizoaffective disorder, and major depression, living in the com-
munity. The aim of the intervention is to improve overall psychosocial function,
while reducing long-term medical burden [20, 21, 26]. The HOPES program
includes one year of intensive skills training and health management, followed by a
1-year maintenance period. Both the first intensive year and second maintenance
years include weekly skills classes, bimonthly community practice trips, and
one-on-one meetings with a nurse, monthly in the first year, with decreased fre-
quency in the second year (Table 9.1).

9.3.1 Intensive Psychosocial Skills Training

HOPES interventions are grounded in the principles of social skills training through
the use of modeling and role-playing techniques, provision of positive and cor-
rective feedback, and completion of homework assignments. The curriculum
includes seven modules: communicating effectively, making and keeping friends,
making the most of leisure time, healthy living, using medications effectively, and
making the most of a healthcare visit [21]. Each module includes 6–8 component
skills with one specific skill taught each week by a master’s prepared rehabilitation
specialist. Participants practice the skills in community group outings. Another
form of community practice involved the participant identifying an “indigenous
supporter” (family member, friend, clinician, spouse) who could help facilitate
opportunities to practice the targeted skills in a safe and natural space.

9.3.2 Healthcare Management

HOPES care management is delivered by registered professional nurses who
evaluate each participant’s medical history and current healthcare needs. The nurses
and participants set health-related goals and focus on preventative and primary
healthcare benchmarks. The skills training clinicians and registered nurses meet
weekly to coordinate each component of HOPES.

9.3.3 Comment

As indicated in Table 9.1, one RCT study demonstrated that HOPES participants
had greater improvement than treatment as usual (TAU) in measures of
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performance skills, psychosocial and community functioning, symptoms, and
self-efficacy1 at 1, 2, and 3 years [20, 21].

The multicomponent HOPES intervention is appropriate for older adults with
severe mental illness, including BD, who face a combination of psychosocial and
medical issues and have persistent impairment in multiple areas of functioning (e.g.,
work and self-care). The benefits of the program were unrelated to psychiatric
diagnosis, i.e., psychotic disorders (schizophrenia–schizoaffective) versus mood
disorders (MDD and BD). Nevertheless, because of the small percentage of older
adults with BD in the sample, evaluation and potential adaptation of the HOPES
program specifically for older adults with BD are needed. Furthermore, because
study participants had persistent impairment in functioning, validation of the
HOPES program in older adults with higher level of functioning is recommended.

9.4 Enhanced Clinical Intervention (ECI)

Enhanced clinical intervention (ECI) is a manualized intensive clinical and psy-
chosocial management program provided by a nurse or masters-level clinician and
consists of four educational components (including education about BD, pharma-
cotherapy, sleep, and social rhythm hygiene), five management components (in-
cluding review of symptoms, medication side effects, discussion of early warning
signs, and 24-h on-call service), and a support component [22]. ECI clinicians meet
with patients for 20–30 min before a scheduled appointment with the psychiatrist.
Patients receive ECI weekly for 12 weeks, every other week for the following
8 weeks and monthly for the duration of treatment (mean = 20 months; range: 18–
34 months). If patients had a recurrence of mood episode, they would return to
weekly visits.

9.4.1 Comment

One study, an RCT, compared Specialized Care for Bipolar Disorder (SCBD)
versus SCBD with ECI [22] in patients with a wide age range including adolescents
(N = 75, 12–18 years of age), young and middle-aged adults (N = 349, 19–
64 years of age), and older adults (N = 39, 65 years of age and older). SCBD is a
manualized system of clinical disease management for bipolar patients, which
includes assessment of psychiatric symptoms and standardized algorithm-driven
pharmacotherapy [22]. Because SCBD does not include a psychosocial component,

1According to Albert Bandura, perceived self-efficacy is “the belief in one’s capabilities to
organize and execute the courses of action required to manage prospective situations.” Bandura A.
Self-efficacy: Toward a Unifying Theory of Behavioral Change. Psychological Review 1977;84
(2): 191–215.
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the Enhanced Clinical Intervention (ECI) was added to SCBD. As indicated in
Table 9.1, the groups showed comparable improvement on the Clinical Global
Index (CGI), the Global Assessment of Functioning (GAF), and Quality of Life
Enjoyment and Satisfaction Questionnaire over 18 months of treatment [22].
However, participants in the SCBD + ECI group had greater improvement in the
quality-of-life measures. Even though there were no separate analyses in the group
of older adults, there were no significant differences in treatment outcomes among
age groups [22].

Future investigations may concentrate on the application of ECI in older adults
with BD and identification of the most useful and efficacious components in
improving symptoms and quality of life in this population.

9.5 Bipolar Medical Care Model

The Bipolar Medical Care Model (BCM) [24, 25] is an adaptation of the Bipolar
Disorder Collaborative Chronic Care Model [27, 28] and aims to improve medical
outcomes and reduce cardiovascular risk in patients with BD [25; mean age = 55.3,
range = 30–73]. The model proposes that effective strategies to reduce symptoms
are necessary to improve adherence to medical treatment, promote health behavior
change, and achieve optimal health outcomes [25]. It includes three main compo-
nents: self-management education, care management, and guideline implementation
(Table 9.1).

9.5.1 Self-Management Component

This component is based on the Life Goals Program, a group psychoeducational
program for BD [29]. The program is enhanced with additional material on the
cardiovascular disease risk, on diet and exercise, and on engagement of general
medical providers. The self-management component is delivered by a care manager
in four two-hour group sessions [25] and complementary phone sessions.

9.5.2 Care Management Component

In this component, a nurse care manager served as a liaison between patients and
providers, addressed patients’ health concerns, referred urgent issues to appropriate
medical and mental health providers, reinforced self-management, and followed
patient’s progress over time [25]. This component was delivered by regular phone
calls for up to 6 months.
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9.5.3 Guideline Implementation Component

Continuing medical education sessions addressed cardiovascular disease risk fac-
tors following the American Diabetes Association and American Heart Association
guidelines, for all primary care and mental health providers.

9.5.4 Comment

In an RCT, BCM was associated with significantly greater improvement in physical
health-related quality of life compared to TAU, but there were no significant dif-
ferences between the two groups in other outcomes including symptoms and
functioning (Table 9.1). Evaluation of specific components of BCM and effects in
older patients is needed.

9.6 Medication Adherence Skills Training for Bipolar
Disorder (MAST-BD)

Medication Adherence Skills Training for Bipolar Disorder is a 12-week manual-
ized group intervention that combines educational (weeks 1–3), motivational
(weeks 4–6), medication management skills (weeks 7–9), and symptom manage-
ment training (weeks 10–12). Each part is comprised of three, 90-min sessions. The
content of each session is derived from psychosocial interventions typically used
for younger adults with BD and included elements of cognitive behavioral therapy
and structured group therapy [30, 31]. The medication adherence component was
derived from the Functional Adaptation Skills Training program, which is an
intervention targeted for older adults with psychotic disorders [32] (Table 9.1).

9.6.1 Comment

Non-adherence to pharmacotherapy is associated with increased risk for relapse,
recurrence, hospitalization, and high healthcare costs [12, 23, 33]. MAST-BD is a
promising and needed intervention that focuses on this critical issue of medication
adherence in older adults with BD. In a pilot study [23], MAST-BD provided the
evidence of feasibility, acceptability, and improvement in medication adherence,
medication management ability, depressive symptoms, and quality of life
(Table 9.1). Future investigations may evaluate its effects in a randomized con-
trolled trial.
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9.7 Limitations

The studies and these interventions have the following limitations:

1. Only 3 out of the 4 studies are RCTs (Table 9.1). Further, the interventions that
were tested in an RCT were long-term interventions (from 6 months to 2 years),
which makes it difficult to apply for acute treatment.

2. Only the MAST-BD intervention (which was not tested in an RCT) is designed
for and tested exclusively in older adults with BD. HOPES is designed for older
adults with severe mental illness, including patients with schizophrenia,
schizoaffective, major depression, and BD. ECI and BCM were tested in the
studies of mixed-aged samples (ECI study: 8.4 % of the sample, i.e., 39 par-
ticipants, were older adults aged 65 or older; BCM study: 30 %, i.e., 18 par-
ticipants, were 60 years or older).

3. All interventions had multiple components, which highlights the clinical com-
plexities of treating BD. Future investigations may investigate the beneficial
effects of individual components in older patients with BD.

9.8 Other Interventions for Young and Middle-Aged
Adults

Because of the sparse literature on RCTs in older bipolar patients, we include other
promising interventions that have been tested in RCTs in mixed samples of both
young and middle-aged adults (cognitive behavioral therapy, interpersonal and
social rhythm therapy, family-focused therapy, and psychoeducation). In the section
below, we briefly describe each intervention and summarize our conclusion.

9.8.1 Cognitive Behavioral Therapy, Interpersonal and Social
Rhythm Therapy, and Family-Focused Therapy

In young to middle-aged adults, these three interventions have been studied sepa-
rately [34–42], but also as part of the Systematic Treatment Enhancement Program
for BD (STEP-BD) [43, 44].

Cognitive behavioral therapy has been adapted for BD and includes (1) psy-
choeducation on the course of BD, medication adherence, and stress management;
(2) scheduling of life events; (3) cognitive restructuring; (4) problem-solving
training; (5) plans for early detection and intervention; and (6) selected interven-
tions for comorbidity [43, 45, 46].

Interpersonal and social rhythm therapy [11] consists of psychoeducation, social
rhythm therapy, and interpersonal psychotherapy. Psychoeducation focuses on
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pharmacotherapy, medication side effects, and early episode warning signs and
detection of prodromal symptoms [11]. Social rhythm therapy identifies strategies
to prevent the disruption of social routines and sleep/wake cycles [47]. Interper-
sonal psychotherapy focuses on reducing interpersonal difficulties because of grief,
role transitions, role disputes, and interpersonal deficits. An additional area of “grief
for the lost healthy self” was added to interpersonal and social rhythm therapy [11].

Family-focused therapy includes psychoeducational sessions focusing on
symptoms, course of illness, treatment, and self-management of BD [48]. In the
intermediate phase, after psychoeducation, patients and family members partici-
pated in exercises to enhance communication skills. In the final phase, families
focused on solving problems related to the illness.

9.8.1.1 Conclusion
Results from the STEP-BD study and other RCTs on the individual effects of each
intervention (CBT, interpersonal and social rhythm therapy, family-focused ther-
apy) [9, 34–42] are encouraging for young and middle-aged adults, but future
investigations are needed to examine these therapies in older adults with BD,
especially in those who are 75 years of age or older.

9.8.2 Psychoeducation

Psychoeducation has been a significant component of the interventions for older
bipolar patients, as we described above, but to our knowledge, there are no clinical
trials of stand-alone psychoeducation in older adults with BD [12, 34]. Psychoe-
ducation has been widely utilized in a group or individual format as a stand-alone
intervention or as an adjunct to other psychosocial interventions for young to
middle-aged adults with BD and their families [12, 34, 42, 49–51]. It helps patients
and their families develop skills to identify early signs and symptoms, monitor the
patients’ sleep patterns and symptoms, and avoid relapse [12, 42, 49–51].

9.8.2.1 Conclusion
Again, studies of stand-alone psychoeducational programs have concentrated
mainly on young and middle-aged adults, and future investigations focusing on
older adults with BD are needed.

9.9 Clinical Issues Related to Bipolar Disorder in Older
Adults

Emotion regulation, suicidality, social and family support, disability, cognitive
impairment, and caregiver tension and burden are critical issues in older adults that
need to be systematically assessed and addressed. These issues are important for
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OABD, especially in those who are 75 years or older, a population that has not been
adequately investigated. The following section highlights these clinical challenges.

9.9.1 Emotion Regulation

Because of emotional lability in BD, assessment and regulation of negative and
positive emotions in patients with BD are critical. Emotion regulation strategies
have been effective in improving depression and reducing disability in older adults
with unipolar or bipolar major depression and varying degrees of cognitive func-
tioning, including older patients with major depression and significant cognitive
impairment, or middle-aged and older adults after successful electroconvulsive
therapy (ECT) [52, 53]. Emotion regulation techniques that follow the process
model of emotion regulation [54] may be effective in the management of emotions
associated with a depression, hypomanic, or manic state. These techniques include
situation selection (i.e., selecting situations that promote adaptive positive emotions
and reduce negative emotions), situation modification (i.e., modifying situations to
promote adaptive positive emotions and reduce negative emotions), attentional
deployment (i.e., shifting attention to promote adaptive positive emotions and
reduce negative emotions), cognitive change (i.e., changing the appraisal of a sit-
uation to modify the emotional response, similar to “cognitive restructuring” that is
used in cognitive behavioral therapy) or response modulation (i.e., utilizing direct
efforts to alter one’s emotional responses).

9.9.2 Suicidality

According to the latest statistics from the Centers for Disease Control and
Prevention [55], suicide rates in older adults are alarmingly high and older white
men (aged 85 and older) have the highest rate of suicide (54/100,000) [55]. Even
though the suicide risk appears to be higher in young adults than in older adults
with BD [56, 57], studies on suicide risk in older adults with BD are sparse [58, 59].
In a study of 1354 older adults who died by suicide, BD had a stronger association
with suicide (OR 9.20; 95 % CI 4.38–19.33) than depression (OR 6.44; 95 % CI
5.45–7.61) or anxiety disorders (OR 4.65; 95 % CI 4.07–5.32) [60]. Despite the
need for interventions to prevent suicide in older adults with mood disorders, no
interventions for older patients with BDs have been designed or tested. Clinicians
must assess suicidal ideation, past suicide attempts, as well as risk and protective
factors for suicide in older adults with BD [58, 61].
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9.9.3 Social and Family Support

Decreased social support is critical in older adults with severe mental illness [62],
including BDs, and is associated with increased isolation and decreased pleasure
[63, 64]. Belonging to a large family network and having increased instrumental
support are associated with a shorter bipolar episode [64]. Social support and family
support become increasingly important as disability and cognitive impairment
increase [65]. Therefore, clinicians must evaluate the social and family support of
an older adult with BD and seek to increase social support and reduce interpersonal
tension in the family.

9.9.4 Disability

Disability is prevalent in older adults and is associated with increased depression,
medical morbidity and mortality, and reduced quality of life of patients and care-
givers [66, 67]. Careful assessment of disability domains, the impact of disability on
an individual’s emotions and quality of life, and its contribution to increased family
stress is critical.

9.9.5 Cognitive Impairment

Cognitive impairment, especially deficits in executive functioning, memory, psy-
chomotor speed, and sustained attention, is associated with BD in adults of all ages
[13, 68–75]. Cognitive deficits may contribute to reduced quality of life, increased
disability, and, in some cases, poor treatment outcomes [13, 76, 77]. Clinicians
should assess the specific cognitive deficits and their impact on daily functioning
and interference with adherence to pharmacotherapy or psychosocial treatments.
A formal neuropsychological assessment may be necessary to fully evaluate these
cognitive deficits.

9.9.6 Family/Caregiver Participation

BD has a significant impact on both the individual with BD and the family. Fur-
thermore, family stress may contribute to worsening of bipolar symptoms. It is
important to engage family members and/or caregivers as part of the treatment for
older adults who are faced with increased medical illnesses, disability, and cogni-
tive impairment. However, most family interventions for BD focus on young and
middle-aged patients [78]. Caregiver participation may exacerbate potential care-
giver burden. Clinicians need to evaluate a caregiver’s availability and motivation
to help, disability, and cognitive impairment. Caregivers of older adults with major
depression and cognitive impairment have shown high treatment satisfaction and
found their participation in treatment to be productive [52].
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Clinical Vignette 9.1

Mr. Y, a recently retired 68-year-old, was hospitalized for a manic episode. His
episode was characterized by alcohol abuse and extramarital affairs, reduced
sleep, and increased energy that led to significant interpersonal tension with his
wife and adult son. During his hospitalization, he cycled into a depressive
syndrome with features that included guilt, hopelessness, and suicidal ideation.
Mr. Y responded to ECT. He was discharged with a continuation management
program (psychiatrist and therapist). The therapist and the psychiatrist had
continuous communication during the treatment.

Mr. Y and his treatment team focused on the following clinical areas
identified in our chapter: assessment of cognitive deficits, medication
adherence, emotion regulation, apathy and lack of initiation, psychoeduca-
tion, and reduction of interpersonal tension. The following sections discuss
the 12-week acute treatment following discharge and biweekly or monthly
booster sessions for the next 6 months.

Assessment of Cognitive Deficits

Mr. Y had short-term memory difficulties due to ECT, and the psychother-
apist used compensatory strategies and tools, including reminders, a notebook
to summarize treatment and highlight the homework, and a weekly schedule
to reduce apathy and increase engagement in activities. As expected, after
4 weeks, Mr. Y’s short-term memory had significantly improved, based on
subjective reports by patient and his family

Suicidal Ideation

Mr. Y had re-emergent passive suicidal ideation, without any intent or plan,
after his discharge. His suicidal thoughts were fueled by his hopelessness and
guilt related to his manic behavior. Mr. Y ruminated about his extramarital
affairs and about how much he hurt his family. The therapist explored with
Mr. Y the effect that his behavior had on his family, confronting the
all-or-none thinking that there “was no way out” and regulating negative
emotions during stressful situations that triggered his suicidal ideation.

Medication Adherence

The therapist educated Mr. Y about the side effects of medication (lithium and
antidepressant medication) and discussed the pros and cons of medication
adherence and relapse prevention. Mr. Y demonstrated insight and identified
the pros of medication adherence and relapse prevention (i.e., reduce
symptoms, promote recovery, improve his functioning, and prevent another
episode) and was encouraged to discuss the potential side effects of medi-
cation with his psychiatrist.
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Emotion Regulation

Mr. Y identified problems, concerns, and triggers of negative emotions, such
as guilt, feelings of worthlessness, hopelessness, and anxiety. For each
problem, Mr. Y developed emotion regulation strategies to reduce these
negative emotions. These strategies, based on Gross’ process model of
emotion regulation [54], included situation selection (selecting the situations
the patient is exposed to), situation modification (modifying potentially
emotion-eliciting situations), distraction (shifting patient’s attention within a
situation), cognitive reappraisal (changing patient’s perspective about a sit-
uation, which is mostly utilized in cognitive behavioral therapy), and
response modulation (utilizing direct efforts to alter patient’s emotional
responses, e.g., stress management tools). Distraction (e.g., concentrating on
a pleasurable or rewarding activity when feeling sad) and situation selection
(e.g., avoiding upsetting conversations or situations) were effective emotion
regulation strategies in the beginning of treatment, when the patient’s
short-term memory was impaired. Cognitive reappraisal (e.g., changing
patient’s perspective on medication adherence) was used later in the treatment
when the cognitive functioning was significantly improved.

Interpersonal Tension with Wife and Adult Son

Tension between the patient and his family was high due to patient’s prior
manic symptoms and risky behavior. His wife wanted to separate and did not
want to participate in treatment, while the son said that he did not trust his
father any longer. The interpersonal tension contributed significantly to
patient’s depression. The therapist used practical, hands-on strategies to
de-escalate the tension, e.g., prepared to stop the discussion if tension
increased. The patient was able to temporarily move in with his son, while the
wife was convinced to begin couples treatment to explore whether the mar-
riage can be saved. Weekly sessions with the patient and either the son or the
wife helped educate the family as well as promote the rebuilding of trust
between the patient and his family.

Psychoeducation and Recognition of Early Symptoms

Mr. Y and the therapist discussed extensively the early signs and symptoms
of his episodes. Mr. Y’s wife and son also participated in the discussion. The
therapist created a list of early signs and symptoms and how they can be
recognized and reduced. Mr. Y incorporated his family’s help in identifying
at-risk situations and developed a step-by-step plan on how to deal with these
signs and symptoms.

Learning Points

• Psychological intervention for bipolar disorder in older adults needs to
include a multidimensional approach consisting of medication adherence,
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emotion regulation, psychoeducation, evaluation and treatment of suicidal
ideation, and reduction of interpersonal conflicts.

• Evaluation of cognitive deficits and strengths is important for the treat-
ment of older adults with bipolar disorder.

• Maintenance evaluation and early recognition of symptoms are critical for
relapse prevention.

9.10 Summary

• Psychological approaches are critical in the treatment of OABD, in conjunction
with pharmacotherapy and other somatic treatments.

• Clinical issues that are important for older adults and need to be systematically
assessed and addressed include emotion regulation, suicidality, family and
social support, disability, cognitive impairment, and caregiver participation.

• There is a paucity of peer-reviewed literature of randomized controlled clinical
trials of psychological approaches including psychotherapies, skills training,
psychosocial, family-focused, and psychoeducation interventions used for the
management of OABD.

• Three interventions have demonstrated efficacy in randomized controlled trials
in a subgroup of OABD: Helping Older People Experience Success (HOPES),
Enhanced Clinical Intervention (ECI), and Bipolar Medical Care Model (BCM).

• Medication Adherence Skills Training for Bipolar Disorder (MAST-BD), a
promising intervention for medication adherence for OABD, needs to be further
investigated in an RCT.

• Most psychotherapy intervention studies focus on young and middle-aged older
adults. Further investigation of such interventions in adults 75 years or older
with BD is needed.

Clinical Pearls

• Cognitive Impairment: The clinician must evaluate a patient’s cognitive
performance and explore how cognitive impairment impacts daily func-
tioning and treatment. Screening tools such as the Mini Mental State
Exam (MMSE) [79] or the Montreal Cognitive Assessment (MOCA) [80]
are helpful, but a formal neuropsychological evaluation is recommended
to fully assess cognitive deficits.
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– Questions to consider: What domains of cognitive performance are
impaired and how severe are these deficits? What are the patient's
cognitive strengths and limitations? How do cognitive limitations
affect daily functioning, medication adherence, and insight? How do
cognitive deficits affect the administration of a psychosocial inter-
vention? What compensatory strategies (e.g., reminders, notebooks,
and signs) that may help improve functional capacity?

• Disability and Functioning: The clinician shall assess the patient’s areas of
physical and behavioral disability and impairment in functioning.

– Questions to consider: What is the patient’s overall psychosocial and
occupational functioning? What domains of functioning have been
affected (e.g., interpersonal, activities of daily living)? Is the patient
currently involved in adaptive pleasurable and rewarding activities?

• Maladaptive Negative or Positive Emotions: The clinician must explore
negative emotions and their triggers and develop practical emotion reg-
ulation techniques to reduce negative emotions and their impact on a
patient’s life. The clinician will also identify adaptive and maladaptive
positive emotions and help the patient promote adaptive and regulate
maladaptive positive emotions.

– Questions to consider: What are the negative emotions that the patient
experiences? What situations trigger these negative emotions? How do
these negative emotions affect the patient’s thinking and actions? What
strategies can be used to reduce these negative emotions? Are there
any positive emotions, e.g., pleasure and hyperthymia that contribute
to risky behavior? How does the patient feel about the impact of these
emotions on daily functioning and quality of life?

• Suicide Risk: The clinician must thoroughly assess suicide risk (e.g., sub-
stance abuse, disability, pain, and family history of suicide) and protective
factors (e.g., religion and family support) and explore any previous suicide
attempts. Access to firearms and other lethal means must be evaluated.

– Questions: Does the individual have a history of suicidal ideation or
attempts? What precipitated any prior suicide attempts? What symp-
toms (manic, hypomanic, depression) were associated with suicidal
ideation or past suicide attempts? Are there any protective factors,
including religiosity?
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• Social Support: The clinician must evaluate family and social support and
the effect of BD on his or her relationships.

– Questions: Has the patient been isolated from his or her social circle or
the family? What were the effects of manic, hypomanic, or depression
symptoms on the patient’s family and social network?

• Caregiver/Family Member/Significant Other Participation: The clinician
will explore whether a caregiver is available and willing to participate in
treatment. Reduction of interpersonal tension between the patient and
family members or significant others is critical. The clinician must assess
caregiver’s cognitive and functional abilities.

– Questions: What was the effect of a patient’s behavior on the rela-
tionship with his or her family? Is the caregiver/family
member/significant other willing and available to participate in treat-
ment? Are the family and the patient educated about the symptoms and
course of illness, medications and their potential side effects, and
importance of adherence to medication treatment?
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10Complementary and Integrative
Therapies for Older Age Bipolar
Disorder

Maria Cristina Poscablo-Stein and Adriana P. Hermida

10.1 Introduction

There is growing awareness and use of complementary and alternative medicine in
the USA to treat a variety of physical and mental disorders as well as optimize
overall wellness. Complementary and alternative medicine (CAM) is defined as a
group of diverse medical and healthcare systems, practices, and products that are
not presently considered to be part of conventional medicine [1]. Within CAM,
therapies can be categorized into various domains, including mind–body inter-
ventions such as meditation and yoga, body-based methods such as chiropractic and
massage therapy, and biologics such as herbs and dietary supplements (i.e.,
nutraceuticals), as well as whole medical systems (e.g., traditional Chinese medi-
cine and Ayurveda). In December 2008, the National Center for Complementary
and Integrative Health (NCCIH), formerly the National Center for Complementary
and Alternative Medicine (NCCAM), surveyed Americans on their use of CAM as
part of the 2007 National Health Interview Survey [2]. They reported that 38 % of
US adults used some form of CAM in the last year with the highest use (44 %) in
adults between 50 and 59. Non-vitamin, non-mineral natural products were the
most popular CAM modality reported. There were significant increases in the use of
several therapies including yoga, meditation, and fish oil supplementation between
2002 and 2007 [2].
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The prevalence of CAM use in US adults older than 65 is reported to be between
41 and 87 % with similar reports internationally [3–8]. Estimates from the National
Health Interview Survey in 2002 showed that approximately 82 % of older adults
with self-reported depression or anxiety used some form of CAM compared with
about 61 % reported by those without such conditions, though only about one-fifth
were using CAM for their mental health disorder [9]. It has been reported that older
adults with mood disorders commonly use herbal and nutritional supplements, with
higher use in bipolar disorder (44 %) versus major depression (16 %) [10].
Although little is known about patterns of CAM use in patients with bipolar dis-
order, there is some evidence that increased utilization of CAM may be related to
decreased perception of effectiveness of medications on bipolar symptoms as well
as interpersonal and occupational functioning [11].

Studies examining CAM therapies for the treatment of bipolar disorder in the
geriatric population are lacking. However, there have been a number of recent
reviews of randomized controlled trials (RCTs) examining CAM therapies in
depression and anxiety [12, 13]. More recently, several reviews of CAM therapies
in adult bipolar disorder have been published [14–16] and much of this chapter
draws from this evidence base.

Although medications are the mainstay of treatment in geriatric bipolar disorder,
they are associated with long-term adverse cardio-metabolic and other side effects.
Moreover, their use can be limited by comorbid medical conditions and interactions
with medications commonly prescribed in the elderly. Adherence to medications is
often problematic, in part because of intolerable physical side effects [17, 18].
These factors highlight the need for safer and better tolerated adjunctive treatments
for bipolar disorder patients, particularly in older age.

This chapter aims to review several complementary and alternative treatments
for bipolar disorder. Due to the paucity of peer-reviewed publications of clinical
trials examining CAM therapies in geriatric bipolar disorder, the majority of
information presented here comes from the literature on adult bipolar disorder and
unipolar depression. Table 10.1 summarizes selected CAM therapies that show the
most promise as adjunctive treatments for bipolar disorder.

10.2 Nutraceuticals

Nutraceuticals are dietary supplements of naturally occurring substances such as
vitamins and minerals. They can be obtained and used without a prescription as
they are considered natural health products such as herbal remedies. Nutraceuticals
are derived from food sources and are believed to have additional health benefits
beyond their basic nutritional value.

Patients with bipolar disorder may be at risk for mood shifts when they are
deficient in certain micronutrients [19, 20]. Indeed, screening for vitamin defi-
ciencies such as folic acid, vitamin B12, and vitamin D is part of the standard
psychiatric evaluation and treatment of mood disorders. However, much less is

192 M.C. Poscablo-Stein and A.P. Hermida



Table 10.1 Complementary and integrative medicine interventions for bipolar disorder

Intervention Mechanism of action Effectiveness in bipolar
disorder

Adverse effects/notable
interactions

Omega-3 fatty
acids

Regulation of
neurotransmission,
involved in cell survival
and protection against
neuro-inflammation

Mixed evidence for mild–
moderate effect in bipolar
depression; no effect on
mania

Gastrointestinal
symptoms, fishy aftertaste,
caution with warfarin and
NSAID’s as may affect
bleeding time

SAM-e Methyl donor required for
synthesis of
neurotransmitters

Negative study in
treatment refractory
bipolar depression; more
research needed

Induction of mania,
gastrointestinal symptoms,
headache

Folic acid and
B12

Cofactors in
neurotransmitter synthesis

Limited data in bipolar
disorder

Induction of mania,
interaction with SSRI’s

Inositol Glucose isomer, precursor
in phosphatidylinositol
bisphosphate second
messenger system
activated by
neurotransmitters

One positive RCT in
bipolar depression one
study showing positive
trend but underpowered so
statistically nonsignificant

Induction of mania,
headache

St. John’s
Wort

Decrease reuptake of
monoamine
neurotransmitters,
monoamine oxidase
inhibition

No studies in bipolar
disorder; extensively
studied in unipolar
depression with positive
effects

Serotonin syndrome,
induction of mania, potent
CYP3A4 inducer, mild
CYP2C9/1A2 inducer

N-
acetylcysteine
(NAC)

Precursor of glutathione,
the main antioxidant in
tissues

Few studies show benefit
in reducing depression in
patients already on mood
stabilizers, no effect on
mania

Well tolerated,
gastrointestinal discomfort

Coenzyme
Q10

Cofactor in electron
transport chain and
generation of ATP,
membrane stabilizer,
antioxidant

One small open-label trial
in bipolar depression with
improvement in depressive
symptoms

Well tolerated,
gastrointestinal symptoms

Meditation Reduce emotional
reactivity, reduce stress,
promote well-being

Some studies showing
reduced depression and
anxiety, improved
attention in bipolar
depression

Physical discomfort,
dissociative experience

Exercise Positive effect on
neurogenesis, reduce
inflammation and
oxidative stress, and
improve cardiovascular
function

Several small uncontrolled
studies showing benefit for
depression; more studies in
unipolar depression

Physical injury, induction
of mania

Bright light
therapy

Circadian rhythm
regulation via
suprachiasmatic nucleus
and melatonin production,
monoaminergic
modulation

Mixed results in bipolar
depression; effective in
seasonal affective disorder

Headache, eye irritation,
induction of mania,
photosensitivity with
psychotropics
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known about the relationship between mood and nutritional deficiencies, in part due
to inadequate biomarkers for many micronutrients and variation in the individual
dietary needs of each patient [20]. There are no studies examining the role of
various micronutrients in older age bipolar disorder, but several micronutrients have
been studied in adult bipolar disorder and are reviewed here.

10.2.1 Omega-3 Fatty Acids

Clinical Vignette 10.1Mr. R is a 71-year-old male with bipolar disorder,
previous stroke, and mild cognitive impairment. He has been taking valproate
for mood stabilization for many years. Mr. R has had several depressive
episodes and has taken a number of antidepressants including fluoxetine,
escitalopram, and most recently sertraline with good results. He was also
prescribed quetiapine in the past but stopped due to elevated triglycerides.
While Mr. R reported overall satisfaction with his current regimen to his
psychiatrist at his last visit, he also reported occasional anhedonia and
amotivation, and delayed ejaculation. This is not a new problem, and he
reports that he has “just gotten used to it.” Mr. R read about the health
benefits of fish oil and omega-3 fatty acids and wonders if it might help with
his depression. His psychiatrist tells him the evidence for omega-3 fatty acids
in bipolar disorder is not clear, but he would consider recommending sup-
plementation if the patient was interested. Two weeks later, Mr. R returned
for follow-up. At this visit, his psychiatrist recommended 1 g of purified
eicosapentaenoic acid (EPA) daily and reduced his sertraline dose by 25 %.
He counseled Mr. R on possible effects on bleeding in light of his aspirin use.
Mr. R came for follow-up every 4–6 weeks for the next 6 months. Although
Mr. R noted no worsening depression despite decreasing his sertraline dose,
he cannot tell whether it is made any noticeable improvement in his mood.
However, he is happy to report reduced sexual side effects and no adverse
effects from the supplement. As a result, Mr. R decides to continue with this
regimen indefinitely.

Learning Points

• Medication side effects can limit conventional treatment options for
bipolar disorder.

• Adjunctive nutritional supplementation may be helpful, especially when
potential benefits outweigh low risks.

• Frequent follow-up should occur with any medication or supplement
change to monitor for worsening or improving of clinical condition.
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Fish oil is the most widely used non-vitamin, non-mineral supplement used by the
adults in the USA. The percentage of adults reporting use rose from 4.8 % in 2007 to
7.8 % in 2012 according to data collected as part of the National Health Interview
Survey [21]. Omega-3 fatty acids are essential polyunsaturated fatty acids that must
be obtained from the diet. The three main omega-3 fatty acids are alpha-linolenic
acid (ALA), found in dark leafy vegetables, flax seeds, and nuts, eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA), found primarily in cold-water fish
such as salmon and tuna. In contrast, omega-6 fatty acids are found in foods such as
vegetable oils, margarine, and animal fat and are common in Western diets. Indeed,
it has been proposed that the imbalance in ratio favoring omega-6 to omega-3 fatty
acids in modern diets has contributed to the rise in chronic inflammatory diseases
such as heart disease, obesity, diabetes, and mental health disorders including
depression, bipolar disorder, and schizophrenia [22]. Thus, there is growing interest
in omega-3 fatty acid supplementation and the potential to prevent a wide range of
pathologic processes and health conditions related to aging such as cognitive
decline, osteoarthritis, and cardiovascular disease [23–25].

Omega-3 fatty acid supplementation has also been studied as potential
monotherapy and adjunctive treatment for mood disorders. A number of mecha-
nisms have been proposed to explain omega 3-fatty acid psychotropic effects. These
include regulation of neurotransmission, cell survival, and neuro-inflammation [26].
Omega-3 fatty acids are also thought to inhibit signal transduction pathways similar
to the mechanism of valproate and lithium [24]. Epidemiologic studies have shown
rates of fish consumption (which are high in omega-3 fatty acids) to be inversely
correlated with rates of bipolar disorder and major depression [27, 28]. Erythrocyte
membrane EPA and DHA contents have been used as biomarkers for omega-3 fatty
acid status [29]. Epidemiologic studies have observed lowered EPA and/or DHA
levels in adults with bipolar disorder [30, 31]. A recent study by McNamara and
colleagues replicated these findings of erythrocyte cell membrane DHA deficits in
first episode bipolar mania and mixed presentation patients compared to healthy
controls [32]. Interestingly, patients were then treated with lithium and quetiapine,
but no changes in fatty acid composition were noted despite symptomatic
improvement, suggesting that changes in mood symptoms were not mediated by
fatty acid status.

There have been numerous clinical trials examining the role of omega-3 fatty
acids in major depressive disorder and have been reviewed by Lin et al., Williams
et al., and Su et al., but few studies have looked at omega-3 supplementation in
bipolar disorder [33–35]. Stoll and colleagues were the first to report on the ben-
eficial role of omega-3 supplementation in bipolar patients [36]. In this double-blind
placebo-controlled RCT (N = 44) comparing omega-3 supplementation to con-
ventional pharmacologic treatment, subjects with a mean age of 41.4 treated with
9.6 g/day EPA/DHA had significant reduction in depressive symptoms and longer
remission over 4 months compared to placebo (olive oil). There was no effect on
mania. Another RCT of 75 patients (mean age 45–49) treated with 1 or 2 g EPA
versus placebo adjunctively showed a small reduction in depressive symptoms at
both doses as measured by the Hamilton Depression Rating Scale (HAM-D) but
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with no difference in manic symptoms [37]. Hirashima and coworkers reported on a
small study of younger female patients with bipolar I disorder treated with EPA
5 g/DHA 3 g versus non-treatment [38]. They did not find a difference in manic and
depressive symptoms among the groups but did find a decrease in T2 signaling on
MRI, suggesting an increase in cell membrane fluidity. Subsequent studies of
varying duration and dosages yielded similar results, with no improvement in manic
symptoms [39, 40]. A recent meta-analysis of omega-3 fatty acids role in depres-
sion reported on a total of 7 RCTs in adults and children with bipolar disorder [41].
In this study, pooled analysis of 3 RCTs did support omega-3 fatty acids’ effec-
tiveness in bipolar depression.

Omega-3 fatty acids seem to be safe and well tolerated. A fishy aftertaste and
gastrointestinal symptoms can occur with increasing dose. Omega-3 fatty acids
could potentially affect bleeding time but there have been no cases of abnormal
bleeding even when used in conjunction with anticoagulant medications [42]. In
summary, omega 3-fatty acids may be modestly effective in bipolar depression but
do not seem to be effective in bipolar mania. However, there are conflicting data
regarding their efficacy given variations in doses and formulations. Future studies in
larger samples are needed to determine optimum dosages.

10.2.2 S-adenosylmethionine (SAM-e)

S-adenosylmethionine (SAM-e) is a compound that is synthesized in the body from
the amino acid methionine. It is available as a dietary supplement and has been
studied for its antidepressant effects in unipolar depression [43]. SAM-e, via
1-carbon metabolism pathway, contributes methyl groups required for the synthesis
of neurotransmitters, including serotonin and epinephrine as well as phos-
phatidylcholine, important in intracellular cell signaling [44]. In 2014, authors from
McLean Hospital reported on a small double-blind, placebo-controlled RCT
examining oral SAM-e adjunctive treatment for bipolar depression [45]. Patients
aged 18 to 65 were included if they met criteria for bipolar I or II disorder based on
DSM-IV TR criteria and had persistent moderate depression as defined by a score
on the Montgomery-Asberg Depression Rating Scale (MADRS) ≥15 for the last
three months. To reduce risk of inducing switch to the manic state, which had been
reported previously with intravenous administration of SAM-e, a brief trial
including 4 weeks of oral dose titration followed by 2 weeks of monitoring without
medication was planned [46, 47]. Patients received SAM-e for 3 days of the week
before the dose was increased. Maximum dosage was 1600 mg/day and was con-
sistent with usual over-the-counter dosages. The authors reported no difference in
depression response above the placebo response. However, the study was under-
powered and was done in a treatment refractory population. Patients may require
higher oral doses (compared to older studies which used intravenous administra-
tion). Further studies should be completed in larger, possibly less depressed sam-
ples to elucidate any benefit of SAM-e in bipolar depression.
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10.2.3 Amino Acids

N-acetylcysteine (NAC) is an amino acid with anti-inflammatory and antioxidant
properties. N-acetylcysteine is a bioavailable form of cysteine, which is the direct
rate-limiting precursor for glutathione. Glutathione is the main antioxidant substrate
for tissue, and perturbations in glutathione synthesis have been implicated in a
number of psychiatric conditions including schizophrenia and bipolar disorder
[48–50]. Berk and colleagues conducted a 24-week trial of NAC (1 g twice daily)
versus placebo in 75 patients (mean age of 44.6 years) bipolar disorder already on
medication [51]. The authors reported that NAC significantly reduced depressive
symptoms as measured on the Montgomery-Asberg Depression Rating Scale and
Bipolar Depression Rating Scale. There were no effects on mania although the
baseline mania levels were low at baseline. Analysis of cognitive function in the
same sample of patients revealed no change in cognitive status at 6 months [52].
A subsequent report in a similar population (N = 149, mean age 45.8 years) by the
same group showed no benefit of maintenance treatment with NAC combined with
treatment as usual as measured by change in mood symptoms, functionality, and
quality of life [53]. NAC appears to be well tolerated with few adverse effects
reported across numerous studies. Side effects include gastrointestinal discomfort
headache, and rarely pruritus and rash [54].

Two small RCTs suggest that branched chain amino acids may be beneficial in
attenuating symptoms of acute mania [55, 56]. The branched chain amino acids—
leucine, isoleucine, and valine—compete with tyrosine and phenylalanine (cate-
cholamine precursors) for entry into the brain. This, in turn, reduces the synthesis of
norepinephrine and dopamine and subsequent dopaminergic neurotransmission
[56]. In a study of 25 bipolar patients ranging in age from 19 to 62 on inpatient units
with acute mania, patients were randomized to receive a 60-g branched chain amino
acid mixture versus a placebo drink in addition to treatment as usual for seven days
[56]. Those patients receiving the amino acid mixture had significantly reduced
scores on YMRS after 6 h compared to placebo. However, intention to treat
analysis after 2-week follow-up showed no difference between groups.

10.2.4 Inositol

Inositol is a glucose isomer, which is the precursor in the phosphatidyl-inositol
second messenger system activated by many neurotransmitters in the brain. In
2000, there was a small pilot investigation of adjunctive inositol versus D-glucose
placebo in 24 adults with bipolar depression over six weeks [57]. The mean age of
participants was 43 years. Patients were on stable doses of lithium, valproate, or
carbamazepine at study entry which were maintained unchanged throughout the
study. The authors reported no statistically significant difference in depression
between the group treated with 4 g inositol three times daily and the group treated
with placebo. However, more patients in the inositol group (50 %) responded to
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treatment compared to placebo (30 %). Five of six inositol responders maintained
their response after 24-week follow-up. A subsequent study of inositol 19 g daily
added to therapeutic doses of lithium or valproate yielded similar results, though
results in this study were statistically significant [58].

10.2.5 Folic Acid

Folic acid is a vitamin involved in DNA repair, methylation, and the synthesis of
various neurotransmitters. An early study examined the role of folic acid supple-
mentation in euthymic patients with unipolar depression, bipolar disorder, and
schizoaffective disorder on lithium over 52 weeks [59]. Subset analysis of those
patients with bipolar disorder (N = 17) did not show a significant difference in
depressive symptoms as measured by the Beck Depression Inventory (BDI) over
the course of the study when patients were treated with 200 μg of folic acid daily
compared to placebo. However, the sample was small and depression levels were
likely too low (BDI average score 1.6 at baseline) to detect any effect. Only one
study to date has examined folic acid supplementation for acute mania [60]. In this
more recent study in Iran, 88 adults with acute mania admitted to an inpatient
psychiatric hospital were treated with sodium valproate plus 2 mg of folic acid or
sodium valproate plus placebo for three weeks. The authors showed that while both
groups showed improvement in manic symptoms over the study time, the group
receiving adjunctive treatment with folic acid had greater and statistically signifi-
cant improvement in Young Mania Rating Scale scores (mean 7.1 vs. 10.1,
p = 0.005).

10.2.6 Coenzyme Q10

There is a growing body of evidence that alterations in energy metabolism and
increased oxidative stress play roles in the neurobiology of bipolar disorder—in all
phases of the illness as well as neuro-progression over time [61–63]. Mitochondrial
dysfunction and the formation of reactive oxidative and nitrosative species (i.e.,
through increased inflammation) cause direct damage to membrane lipids, mito-
chondria, DNA, and functional proteins. As a result, several cellular processes are
affected and may contribute to unipolar and bipolar depression. These include
dysfunction in intracellular signaling, neurotransmission, neuroplasticity, cellular
proliferation/growth, mitochondrial processes, and apoptosis [64].

Coenzyme Q10 (CoQ10) is present in the mitochondria of cells throughout the
body and is a cofactor in the electron transport chain, within a series of redox
reactions required for the synthesis of adenosine triphosphate (ATP). It is also a
powerful antioxidant. CoQ10 has been studied in the treatment of various medical
disorders involving mitochondrial impairment such as Parkinson’s disease and
fibromyalgia and has gained recent attention in unipolar and bipolar depression
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[65]. Forester and coworkers reported an open-label trial of Coenzyme Q10 in older
adults with a current episode of bipolar depression [66]. Patients were treated with
800 mg/day for four weeks, which was added to their existing medication regimen.
There were 19 subjects included in the sample with a mean age of 63 years. The
authors reported a significant reduction in MADRS score (p = 0.001) from baseline
to week 4 of treatment. Exploratory analysis showed that CoQ10 may improve
specific symptoms of lassitude, sadness, and poor concentration [66]. Randomized
control trials are needed to further assess its effectiveness for bipolar depression.

10.3 St. John’s Wort

St. John’s Wort or Hypericum perforatum is a flowering plant found throughout the
world that has been used for medicinal purposes for millennia. Though it has been
most extensively studied in the treatment of depression, researchers have been
interested in its application to a number of other psychiatric conditions [67].
Unfortunately, there have been no clinical trials to date specifically in bipolar
disorder.

Evidence in the depression literature supports use of high-quality, standardized
preparations of St. John’s Wort in mild-to-moderate major depression and has been
extensively reviewed. There have been dozens of randomized trials, and a recent
meta-analysis demonstrated it to be better than placebo and comparable to con-
ventional antidepressants [68]. Hyperforin and hypericin are the active components
in St. John’s Wort. It is typically dosed as 900 mg in divided doses two or three
times daily, which is equivalent to approximately 1.0 mcg hypericin and 0.5–5 %
hyperforin though some may need up to 1800 mg/day for more severe depression
[67]. Its mechanisms of action are purported to be wide-based reuptake inhibition of
serotonin, dopamine, and norepinephrine as well as MAO-inhibition. It may also
have some modulatory effects on GABA and glutamate [69].

There are limited data on St. John’s Wort in older adults. An RCT involving
mostly female older adults demonstrated equivalent efficacy of St. John’s Wort
(800 mg) compared to fluoxetine (20 mg) with minimal adverse effects [70].
Importantly, cost-effective analysis showed potential economic benefit of St. John’s
Wort, with several hundred dollars saved per individual compared to sertraline and
venlafaxine [71].

St. John’s Wort is quite tolerable with mild dermatologic reactions and gas-
trointestinal symptoms as the most commonly reported side effects. In 2010, Kasper
and colleagues assessed the tolerability of St. John’s Wort across several ran-
domized control trials compared to paroxetine and other selective serotonin reup-
take inhibitors. The authors reported comparable adverse reaction rates for St.
John’s Wort to placebo and lower adverse reactions compared to paroxetine and
other SSRIs [72]. Treatment with St. John’s Wort carries the risk of inducing
mania/hypomania, with multiple cases of St. John’s Wort-induced mania reported
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in the literature [73, 74]. It is a potent CYP3A4 inducer and a mild inducer of
CYP2C9 and CYP1A2 [75]. Psychotropic drugs are metabolized largely by these
enzymes, and therefore, their induction can decrease psychotropic drug levels if
taken simultaneously. Clinically significant drug interactions include effects on
warfarin, cyclosporine, HIV protease inhibitors, theophylline, oral contraceptives,
and digoxin. Specifically, St. John’s Wort can reduce warfarin levels via CYP2C9
induction and decrease levels of cyclosporine, HIV protease inhibitors, and oral
contraceptives via CYP3A4 induction. St. John’s Wort can reduce the absorption
and distribution of digoxin through induction of P-glycoprotein transport protein
[76]. It is not recommended to use SSRIs concomitantly with St. John’s Wort given
risk of serotonin syndrome and decreasing psychotropic effectiveness due to liver
enzyme induction [67].

In summary, there is some evidence to extrapolate from studies conducted in
adults with major depression to support the use of St. John’s Wort in older patients
with bipolar disorder, particularly in those who cannot tolerate antidepressants.
However, it is important to counsel patients that, while tolerable, St. John’s Wort is
not without adverse effects. Clinicians should carefully consider possible drug–drug
interactions, which could potentially decrease the effectiveness of various medi-
cations in the elderly. Moreover, the lack of regulation/standardization by the Food
and Drug Administration and potential for variable amounts of active plant product
across formulations further increases the potential for adverse consequences from
drug–herb interactions. Thus, it may be wise to avoid St. John’s Wort when taking
medications with significant drug interactions as described above. Further work is
needed to more clearly identify potential use of St. John’s Wort in older adults with
bipolar depression, when used in conjunction with mood stabilizers.

10.4 Mindfulness Meditation

Clinical Vignette 10.2
Ms. L is a 68-year-old female with bipolar disorder who has been seeing her
current psychiatrist regularly for the last 7 years. She is widowed and plans to
retire from her job as a paralegal in the next two years. She has had several
episodes of depression since age 28 and two distinct manic episodes in her
lifetime. Her history is also relevant for severe depression 10 years ago when
her husband died, for which she was hospitalized and was treated with ECT.
She has been on a number of medications during her life and most recently
maintained on lithium and venlafaxine. She reports despite “feeling good most
of the time” she occasionally struggles with sadness, anhedonia, and feeling
dissatisfied with her life from time to time. Ms. L reports ongoing difficulties
with keeping focused at work and has been treated with small doses of
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stimulants in the past. While the medications helped, she sometimes struggled
with the side effect of insomnia. Her cognitive complaints never progressed and
only mildly impacted her work. Ms. L did not want to change her medications
and asked her psychiatrist if he could recommend a non-pharmacological
treatment to help with residual depressive symptoms and her cognition. Her
psychiatrist was aware that the patient enjoyed yoga and meditation as hobbies,
and recommended an 8-week course in mindfulness training as an adjunctive
treatment. After attending a Mindfulness-Based Cognitive Therapy course
(MBCT),Ms. L reported improvement in residual depressive symptoms, noting
increased awareness of small daily pleasures that uplift her mood. She finds the
meditation relaxing and it helps her insomnia.

Learning Points

• Bipolar patients often complain of residual symptoms or comorbid psy-
chiatric conditions.

• Evidence-based behavioral therapies should be considered to address
these problems as an alternative to additional psychopharmacologic
approaches for stable patients.

• Clinicians should take patient’s preferences into account when considering
treatment modalities (i.e., are they open to a mindfulness approach, etc.).

Mindfulness meditation and mindfulness-based interventions have grown in pop-
ularity, and their clinical benefits have been studied in an array of psychiatric
conditions, physical illnesses including pain, and general well-being [77–80]. While
the concept of mindfulness originated from Eastern spiritual, and cultural con-
templative traditions (e.g., Buddhism), it has also been described in psychological
terms as paying attention on purpose to the present moment with nonjudgmental
attitude to one’s inner and outer experiences [81]. Both Mindfulness-Based Cog-
nitive Therapy (MBCT) and Mindfulness-Based Stress Reduction (MBSR) were
developed by clinical groups to address physical and mental health issues [82–85].
While MBSR has been studied in a number of psychiatric conditions over the years
since its inception, there have been several recent studies examining the effec-
tiveness of MBCT in adults with bipolar disorder, though none exclusively in the
geriatric population [86–88]. The studies have enrolled mixed ages from 18 to 65
with average age around 40. MBCT combines mindfulness training with cognitive
therapy and was initially developed to prevent relapse in major depressive disorder
[89]. MBCT has been shown to be more effective in treating residual symptoms of
depression and improving quality of life compared to maintenance antidepressant
therapy in patients with fully or partially remitted major depressive disorder
(MDD) [90]. An open-label, nonrandomized controlled trial comparing MBCT
(cohort N = 23) versus sertraline (cohort N = 20) as a first-line treatment for acute
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major depressive disorder found significant reductions in HAM-D scores but no
difference between groups, suggesting MBCT may be a viable alternative to
medication for acute depression [91].

A small study of 12 adult patients with bipolar disorder with residual depressive
symptoms used a modified version of the MBCT protocol to examine possible
changes in mood, attention, and well-being [86]. Although the conditions were not
controlled, the authors reported a decrease in depressive symptoms, fewer attention
difficulties, an increase in mindfulness, and improvements in emotional regulation,
positive effect, and psychological well-being. Subsequent analysis of the same
study sample found patient reports of improved executive functioning, memory,
and ability to initiate and complete tasks after 3 months of follow-up [92]. Perich
and coworkers reported on a small RCT of MBCT + treatment as usual
(TAU) versus treatment as usual in bipolar patients (N = 48 MBCT, N = 47 TAU)
[88]. The authors reported no benefit of MBCT versus TAU in time to recurrence of
mood symptoms or number of recurrences over 12-month follow-up but did
demonstrate some improvement in anxiety. However, the study was limited by a
short follow-up period relative to previous studies and a high dropout rate in both
groups. There is an ongoing 3-prong randomized clinical trial comparing MBCT
plus medication management versus an active psycho-education intervention plus
medication management versus medication management alone in outpatient bipolar
patients with subthreshold depressive symptoms. Results from this study have not
yet been published [93].

Mindfulness-Based Cognitive Therapy may exert effects across a broad spec-
trum of neurocognitive symptoms in bipolar disorder. There is evidence in the
literature demonstrating neurocognitive deficits in bipolar patients in various phases
of the illness. In particular, patients with bipolar disorder have been found to have
impairment in attention, working memory, processing speed, and verbal learning
and these neurocognitive deficits contribute to functional impairment even in the
euthymic state [94–97]. There is some evidence that MBCT may modulate cog-
nitive processes in these patients. Howell and colleagues completed a pilot EEG
study to examine attention control in bipolar patients [98]. Bipolar patients
exhibited decreased attention readiness and activation of irrelevant information
compared to healthy controls. After an 8-week MBCT course, the patients exhibited
improvements in attention readiness and attenuated activation of non-relevant
information processing.

Mindfulness training may help to modulate emotional reactivity and anxiety in
individuals with bipolar disorder. In a study of 23 bipolar disorder patients and 10
healthy controls, patients reported high levels of anxiety and stress as well as low
scores on working memory during neuropsychological testing pre-MBCT inter-
vention [99]. After MBCT, the patients reported improvements in mindfulness,
anxiety, emotional regulation, and working memory and verbal fluency. Addi-
tionally, fMRI analysis showed increased activation of the medial prefrontal cortex
in these patients, which is a region associated with cognitive flexibility in bipolar
disorder. Bipolar patients may also exhibit alterations in emotional processing.

202 M.C. Poscablo-Stein and A.P. Hermida



Emotional processing as measured by event-related potentials and heart rate vari-
ability are exaggerated in patients with bipolar disorder compared to normal adults
[100]. These measures of emotional processing were attenuated after an 8-week
MBCT course [99].

10.5 Exercise and Yoga

Physical exercise has been evaluated for its potential impact on psychiatric disor-
ders. Patients with bipolar disorder report less regular exercise than other adults
[101]. In addition to physical health benefits, exercise may help to improve mood
through several proposed mechanisms. Exercise is thought to affect a multiplicity of
neurobiological systems involved in neurogenesis, neurotransmission, and
neuro-inflammation [102]. The relationship between exercise and neurogenesis is
best explained by brain-derived neurotrophic factor (BDNF) [103]. BDNF levels
are increased in the brain during chronic antidepressant administration and BDNF is
a biomarker of disease activity in psychiatric illnesses [104]. In fact, BDNF levels
seem to be decreased in mania and depression and are recovered following reso-
lution of acute mania [105]. Additionally, BDNF is remarkably responsive to
exercise [106]. Other postulated benefits of exercise on mood include effects on
endorphins, the hypothalamic pituitary adrenal (HPA) axis and cortisol production,
and systemic inflammation [102]. Specifically, the release of endorphins during
exercise enhances mood and feelings of well-being. Pro-inflammatory markers such
as IL-6 and TNF-α have been shown to be elevated in both mania and bipolar
depression, and exercise has been associated with smaller increases in inflammatory
cytokine response to acute stress [107, 108]. Therefore, one may hypothesize that
exercise might reduce symptoms of bipolar disorder via attenuated inflammatory
responses but this warrants further investigation. Finally, exercise might play a role
in reducing cortisol levels, which may be elevated in depression [102].

Although there have been numerous trials examining the utility of exercise in
unipolar depression, the data in bipolar disorder are limited. A recent review of 31
studies of exercise and bipolar disorder showed that physical activity was associ-
ated with fewer depressive symptoms, better quality of life, and increased func-
tioning [109]. However, the review was limited in that many of the studies were
cross-sectional and none was randomized control trials. Ng and colleagues reported
on a retrospective study of inpatients admitted to a private hospital for acute bipolar
disorder [110]. They compared participants (N = 24) and nonparticipants (N = 74)
in a voluntary exercise program, and although they reported no difference in overall
functioning, the participants reported decreased depression, anxiety, and stress.
Several other open trial studies of exercise interventions showed benefits on
well-being, reducing weight, cholesterol, and glucose levels, as well as improving
depressive symptoms [111, 112]. In 2010, Van Citters and colleagues reported on a
pilot study of an individualized health promotion program for 76 individuals with
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severe mental illness. Nineteen (25 %) of the patients had bipolar disorder [113].
One-third of the study participants were older than age 50. During the 9-month
study, which focused on physical activity and dietary behaviors, there was a sig-
nificant increase in exercise, reduction in waist circumference, and satisfaction with
fitness and mental functioning among the study subjects as a whole [113]. Concern
has been raised that exercise may induce manic symptoms [114]. However, it is
very possible that the relationship simply reflects core symptomatology of the
phases of illness (i.e., increased energy and activation leading to more exercise in
mania compared to depression). Nevertheless, the physical and mental health
benefits of exercise are promising in light of high rates of comorbid cardiovascular
disease and premature mortality and morbidity from obesity and diabetes in patients
with bipolar disorder [115, 116].

Yoga is a physical, mental, and spiritual practice originating from India that has
gained popularity in Western cultures and is considered a form of complementary
alternative medicine. It has been studied as monotherapy and adjunctive treatment
for depression and has been reviewed in mood and anxiety disorders [117] but
studies are of variable quality. Its potential effects on mood may be related to
reducing sympathetic activity while improving parasympathetic tone, regulating the
HPA axis activity, and influencing monoamines [12]. These effects may have a
positive effect on emotion regulation and stress reactivity [118, 119]. There are no
randomized clinical trials examining yoga in bipolar disorder. However, a recent
survey of 86 yoga practitioners with bipolar disorder found that patients commonly
reported positive emotional effects (e.g., reduced anxiety), improved cognition
(e.g., acceptance and focus), and physical benefits (e.g., weight loss and increased
energy) [120].

10.6 Bright Light Therapy

Light therapy has been used in psychiatric practice for some time, most extensively
for seasonal affective disorder. There has been growing interest in its application to
bipolar disorder. Circadian rhythm dysfunction has been implicated in bipolar
disorder in all phases of the illness including euthymia [121]. Compared to healthy
controls, individuals with bipolar disorder showed advances in cycle phase, higher
percentage of nocturnal sleep, and lower average daily activity [122]. The mech-
anisms by which light therapy regulates mood are not completely clear. However,
several mechanisms have been suggested, including modulating effects on serotonin
possibly via enhanced 5-HT transmission, melatonin regulation, and synchroniza-
tion of the circadian rhythm [123, 124]. In a study of 49 adult patients (mean age
39) with bipolar depression and HAM-D scores >18, individuals were randomized
to sleep deprivation and light therapy plus medication or to medication alone [125].
The authors demonstrated a robust and statistically significant decrease in depres-
sive symptoms as early as 48 h and maintained over 7 weeks of follow-up in
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patients treated with sleep deprivation and light therapy plus medication. Tseng and
coworkers conducted a meta-analysis of 9 studies which included 489 patients with
bipolar depression treated with light therapy [126]. They reported that patients
treated with light therapy, with and without total sleep deprivation, had a reduction
in disease severity. Light therapy is purported to be safe with minor side effects of
sleep onset difficulties, eye irritation, and blurred vision reported [126]. However,
light therapy has been shown to induce mixed states in a case series of bipolar
women [127]. Unfortunately, no studies have examined bright light therapy
specifically in older age adults with bipolar disorder and so generalizability to this
population is limited.

10.7 Summary

Management of bipolar disorder in the geriatric population poses unique challenges.
Clinicians must weigh the benefits of standard pharmacologic treatments against
multiple risks in the elderly, including adverse effects related to drug–drug inter-
actions and worsening of comorbid medical illnesses such as diabetes and car-
diovascular disease. Moreover, high rates of residual symptoms and functional
impairment highlight the need for additional treatments to improve patients’ quality
of life and well-being. High-quality CAM studies are essentially nonexistent in
older age bipolar disorder, and further research is needed to identify effective and
safe interventions for this population. However, this should not preclude the judi-
cious use of complementary therapies as adjunctive treatments to standard
approaches that have shown promise in younger bipolar patients as well as those
with other mood disorders. Although there is no available consensus or treatment
algorithm for CAM modalities, we recommend the following the clinical pearls
below based on available literature to date.

Clinical Pearls

• Clinicians should strive to develop an integrative treatment model that
incorporates conventional treatments with select CAM therapies that have
a strong evidence base. From the nutraceuticals, there is increasing evi-
dence for omega-3 fatty acid supplementation in bipolar depression.
Though St. John’s Wort has been studied extensively in mood disorders,
its use in older age bipolar disorder may be limited by its interactions with
certain medications. Inositol may be promising for bipolar depression
though larger studies are needed in the future.

• CAM therapies without supportive safety and effectiveness data should
not be used, especially in cases of severe and acute depression and/or
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mania. Therapies reviewed here with questionable effectiveness include
folic acid and branched chain amino acids.

• CAM therapies such as mindfulness meditation may be most useful as
adjunctive treatments when residual symptoms or other psychiatric
symptoms (e.g., anxiety and insomnia) are present.

• CAM therapies can be considered as part of a comprehensive treatment
plan that not only addresses the core symptoms of bipolar disorder, but
also general physical and mental well-being.
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11Treatment Settings for Older Age
Bipolar Disorder: Inpatient, Partial
Hospitalization, Outpatient, Models
of Integrated Care

Colin Depp and Rachel C. Edelman

11.1 Introduction

Bipolar disorder is among the more challenging illnesses to treat across the life
span, and research on the optimal service architecture for older adults with this
illness is lacking. Nonetheless, innovations in reach and impact of mental health
services will be critical in order to reduce the morbidity and excess mortality in
bipolar disorder. As described elsewhere in this volume, the number of older adults
with bipolar disorder is increasing at a rapid pace due to population aging and so
virtually all mental health providers need to be prepared to provide services for
older adults. In this chapter, we first briefly review the broader challenges in
geriatric mental health care that have bearing on service access in older age bipolar
disorder. We next review available data on service use in older age bipolar disorder
across the care continuum, examine patient-level factors that pose challenges to
access to care, and review findings on the population characteristics that differ
across service settings. Finally, we discuss emerging service models, such as
integrated and collaborative care, new technology, and practice-based networks in
enhancing quality of care in older age bipolar disorder.
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11.2 Challenges Impacting Access to Mental Health
Services in Older Age Bipolar Disorder

The threats to geriatric mental health services have been described for decades
[1, 2]. Key concerns include a limited evidence base for effective treatment algo-
rithms, an insufficient number of geriatrics-trained providers, caregiver burnout,
care fragmentation, and suboptimal care of medical problems. These concerns are
not specific to older age bipolar disorder. Yet, due to the typical complexity of
bipolar disorder (e.g., high risk of comorbidities and high rates of service use in
inpatient and other service sectors), older adults with this illness are especially
vulnerable to shortcomings of the current geriatric mental healthcare system.
A variety of approaches have begun to be undertaken to remedy these issues, but
current practitioners working with older adults with bipolar disorder should be
aware of the broader challenges in geriatric mental health services that are so often
exemplified in older age bipolar disorder.

11.2.1 Impact of Paucity of Research on Treatment
and Services

To date, there is very little in the way of empirical data on pharmacologic,
non-pharmacologic, or servicemodels specifically designed and adapted for older age
bipolar disorder [3]. This is in contrast to late-life depression and to late-life
schizophrenia, for which several randomized clinical trials of medications or psy-
chotherapies have been conducted. This dearth of research leads to the necessity for
clinicians to extrapolate evidence from younger people with bipolar disorder or from
studies of older adults with other diagnoses, leading to what has been dubbed the
practice of “evidence-free”medicine [4]. As Bartels and coworkers note, NIH-funded
research applications require that investigators provide scientific justification for
excluding children from research, which may increase the number of studies that
incorporate children. However, no such justification is required for excluding older
adults [2]. Similarly, services research in older age bipolar disorder has largely been
descriptive and retrospective and only a handful of studies have employed prospective
approaches such as clinical trials to systematically address which service models best
accommodate the unique features of older age bipolar disorder.

11.2.2 Workforce Demand and Supply

In the USA, the number of geriatric psychiatrists and geriatric mental health spe-
cialized allied health professionals has remained largely static, while the number of
older adults is expected to double between the years 2000 and 2030 [5]. There were
approximately 1.5 geriatric psychiatrists per 10,000 people over the age of 75 in the
year 2000, and projections for the year 2050 indicate that there will be only 0.3
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geriatric psychiatrists per 10,000 older adults [6]. During the 2011–2012 academic
year, there were only 58 geriatric psychiatry fellows in the country [7]. Despite
geriatricians’ higher job satisfaction than many other specialties, roughly 40 % of
geriatric medicine fellowship slots are not filled. This dearth of providers is similar
for allied health professions, with reports from psychology, nursing, and social
work fields indicating severe gaps in developing the workforce for older adults with
mental health problems. For example, only 4 % of psychologists specialize in
geropsychology [8]. To date, remedies for addressing this shortage, including
financial incentives for geriatricians, have not resulted in increases in participation
in geriatrics specialty training over time. As a result, an alternative approach may be
to promote the use of geriatric specialty providers to educate and support geriatric
mental health services delivered by general adult practitioners. Even so, general
adult mental health practitioners may not meet the needs of older adults with bipolar
disorder. In 2010, only 54 % of outpatient psychiatrists accepted Medicare, which
is generally attributed to the disadvantaged rate of reimbursement [9]. As such,
limited availability of mental health care for older adults with bipolar disorder is
evident in both general adult and specialty-trained geriatrics providers.

11.2.3 Diminished Access to and Quality of Care for Medical
Comorbidities

Medical comorbidity accounts for a large proportion of the staggeringly high rate of
years of life lost to bipolar disorder [10]. At least some of the excess morbidity from
medical problems is due to diminished access to care, suboptimal quality of medical
care, and primary care–mental healthcare fragmentation. People with bipolar dis-
order are less likely to receive care for diabetes or cardiovascular disease than are
people without mental illnesses [11]. In the broader population of adults with
serious mental illnesses, the prevalence of untreated chronic illnesses is staggering,
estimated at 30 % for diabetes, 62 % for hypertension, and 88 % for hyperlipi-
demia [12]. In addition to undertreatment, individuals with serious mental illnesses
also appear to experience worse outcomes following hospitalization for medical
problems. In the Veterans Health System, patients with serious mental illnesses are
less likely to receive preventative care [13].

Many factors likely contribute to higher rates of medical comorbidities in adults
with serious mental illnesses. Patient-level factors include diminished care-seeking
for chronic medical problems and lower rates of adherence to prescribed regimens
or healthy lifestyles. Pragmatic patient-level barriers include poor access to trans-
portation and poverty, which reduces access to some forms of care. Provider-level
barriers include therapeutic nihilism (assumptions of limited potential to benefit
from medical care given the patient-level barriers described above) and the
often-limited participation of psychiatric providers in monitoring and treating
medical comorbidities. System-level factors include fragmentation of medical and
behavioral health services. Indeed, Bartels and colleagues demonstrated that one of
the strongest predictors of engagement in mental and physical health services in a

11 Treatment Settings for Older Age Bipolar … 215



mixed-diagnosis sample of chronically mentally ill older adults was the physical
distance between clinic settings. When medical and mental health clinics were
located far apart from each other, the rate of successful referral to mental health
services was lower [14].

11.2.4 Caregiver Burden

In addition to the burden on the health system, bipolar disorder is associated with
substantial participation of informal caregivers in the day-to-day management of the
illness. Tasks of caregiving in bipolar disorder are diverse and include assistance
with managing medications and finances. In addition, caregivers must take an active
role in care when the person with bipolar disorder is incapacitated by the illness.
A small but compelling number of reports indicate that bipolar disorder is associ-
ated with substantial caregiver distress and experienced burden. The level of
caregiver burden in bipolar disorder appears to be equivalent to that of caregivers of
people with schizophrenia [15]. Indeed, caregivers themselves frequently require
mental health services (29 % were current users of mental health services in one
study) [16], and there is a strong association between caregiver burden and
increased caregiver mental health service use among caregivers of people with
bipolar disorder.

11.3 Mental Health Service Usage Patterns in Older Age
Bipolar Disorder

11.3.1 Rates of Bipolar Disorder by Treatment Setting

Despite a prevalence of <1 % in community-based epidemiologic surveys of older
adults, older age bipolar disorder is not an uncommon diagnosis in outpatient,
inpatient, and residential treatment settings. Much of what is known about the
prevalence of bipolar disorder in treatment settings is from chart reviews of selected
sites and so exact estimates of proportions are not available. As reviewed previ-
ously, bipolar disorder accounts for approximately 8–10 % of inpatient geropsy-
chiatry admissions, 6 % of outpatient geriatric psychiatry cases, and 14–17 % of
older adults seen in psychiatric emergency settings [17]. In a handful of studies,
about 3 % of patients in skilled nursing facilities have a diagnosis of bipolar dis-
order. It is clear that although bipolar disorder is relatively rare among
community-dwelling older adults, it is commonly seen in treatment settings where
psychiatric care is administered to older adults. At the same time, it is important to
note that a sizable proportion of older adults with bipolar do not use any mental
health services. Byers and coworkers evaluated the National Comorbidity Survey
and found that 41 % of patients with bipolar disorder older than the age of 55
surveyed were not using any mental health services in the prior year [18].
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11.3.2 Comparison with Other Diagnoses

Older adults with bipolar disorder, just as their younger counterparts, seem to
consume more mental health services than patients with major depression. Bartels
and coworkers compared service use patterns of older patients with bipolar disorder
to those of older patients with major depression and found that the group with
bipolar disorder used approximately four times the amount of mental health services
than the group with major depression [19]. In particular, higher rates of mental
health service utilization were observed for inpatient, partial hospitalization, and
case management services, although the use of outpatient psychotherapy was
comparatively lower for older adults with bipolar disorder. In comparison with
older people with schizophrenia, the rate of hospitalization for older adults with
bipolar disorder was slightly lower although the mean length of stay was longer.

11.3.3 Comparison with Younger Adults with Bipolar
Disorder

Older adults with bipolar disorder have been reported to use a different array of
mental health services compared to younger or middle-aged patients. Using
administrative data from a sample of 40,000 patients who were clients of a large
public mental health system, it seems that older adults (people over age 60) with
bipolar disorder used substantially fewer crisis residential and emergency psychi-
atry services than did their younger counterparts [20]. However, older adults with
bipolar disorder used more case management services. These data are consistent
with the few studies of the long-term course of bipolar disorder, which suggest the
severity of manic symptoms may decline with age [21], yet at the same time,
cognitive and functional impairment becomes less distinguishable from that in
schizophrenia, increasing the need for functional assistance such as case manage-
ment [22].

11.4 Care Delivery in Common Treatment Settings

11.4.1 Inpatient Psychiatric Hospitalization

Inpatient hospitalization is a relatively frequent occurrence among older adults with
bipolar disorder. In the current era of increased attention to rising healthcare costs,
there has been substantial attention regarding the fiscal impact of inpatient psy-
chiatric hospitalization. As of 2006, the average length of stay for adults with
bipolar disorder was 9.4 days [23]. Examining inpatient treatment in community
hospitals, the rate of hospitalization among older adults with bipolar disorder
compared to younger adults with bipolar disorder was somewhat lower and the
mean cost of hospitalization was approximately $8000 [23]. In a sample of 65,556
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veterans with for bipolar disorder seen in the Veterans Health Administration set-
ting, patients with bipolar disorder who were older than age 60 experienced psy-
chiatric hospitalization approximately 6 times over a three-year period, which was
equivalent to that of the middle-aged patients and slightly more than that of adults
younger than age 30 [24]. However, adults over the age of 60 had average lengths
of stay that were three times longer than that of younger adults, with the mean of 98
hospital days per patient compared to 30 days for younger adults. About 60 % of
the inpatient hospitalizations in this sample were for mania and 40 % were for
depression.

In attempting to contain costs associated with the “revolving door” of rehospi-
talization, attention has been paid to population factors that predict greater risk for
hospitalization. In two separate retrospective chart review studies analyzing both
diagnostic and non-diagnostic variation factors and risk of rehospitalization in
separate geriatric inpatient psychiatric settings, bipolar disorder emerged as a strong
predictor of risk of repeated hospitalization [25, 26]. Other factors that emerged in
these studies in conjunction with bipolar disorder that predicted rehospitalization
included male gender, living alone, and residing in supported housing. Within the
population of older patients with bipolar disorder hospitalized for mania, Lehmann
and Rabins [27] compared prehospitalization profiles of older adults with bipolar
disorder in early-onset (onset <45 years) to late-onset (onset >45 years) subgroups
and found that early-onset patients were (1) more likely to have had a recent dose
change by a provider; (2) more likely to have been non-adherent to medications;
and (3) more likely to have been exhibiting aggressive/agitated behavior. Other
factors, such as the rate of comorbidities, and demographic variables were similar
between early- and late-onset groups. Taken together, studies of the rate of inpatient
hospitalization for bipolar disorder in later life are somewhat inconsistent as to
whether risk of psychiatric hospitalization increases or decreases with age in older
adults with bipolar disorder. There does appear to more consistent indication that
older adults experience longer stays than their younger counterparts. Available data
described above indicate that in geriatric inpatient psychiatry settings, bipolar
disorder is a risk factor for rehospitalization compared to other diagnoses.

11.4.2 Skilled Nursing Facilities

As mentioned earlier, bipolar disorder is diagnosed in 2–3 % of patients in skilled
nursing facilities. In a study conducted by the Department of Veterans Affairs,
patients with bipolar disorder were approximately 28 % more likely to be admitted
to skilled nursing facilities (SNFs) than people without mental illnesses [28]. Not
surprisingly, patients with bipolar disorder in such facilities, compared to individ-
uals with OABD in community settings, are more likely to have impairment in
instrumental activities of daily living, greater cognitive impairment, fewer social
supports, and more severe psychotic symptoms [29]. Within the population of
residents of such facilities, people with serious mental illnesses are also more likely
than individuals without serious mental illnesses to reside in skilled nursing
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facilities for greater than 90 days [30]. People with serious mental illnesses residing
in skilled nursing faculties are also comparatively younger than residents without
serious mental illnesses. Finally, patients with serious mental illnesses in SNFs are
also more likely to be hospitalized than patients without serious mental illnesses,
with high rates of hospitalizations for ambulatory care-sensitive conditions (i.e.,
ones that are seen as being likely to be treatable as an outpatient) [31].

The Olmstead Act (1999) required that “qualified” individuals with serious
mental illnesses be placed in community settings rather than skilled nursing facil-
ities whenever possible. Of note, while the general preference for consumers and for
clinicians is for community placement, a study of older adults in New Hampshire
residing in skilling nursing settings by Bartels et al. [32] revealed that there was a
high degree of discordance between patients’ preferred level of appropriateness for
community placement and clinician-assigned level of appropriateness. In this study,
the majority of clinicians believed that ideal transition settings were in community
group homes, whereas patient consumers almost uniformly preferred
apartment/independent living.

11.4.3 Partial Hospitalization

Partial hospitalization, according to Medicare’s definition, is “a structured program
of outpatient psychiatric services provided to patients as an alternative to inpatient
psychiatric care.” The term “partial hospitalization” is used interchangeably with
day treatment. These services can be delivered in a community mental health or
hospital setting and do not involve overnight stays. Medicare Part B provides
coverage for partial hospitalization. Little is known about the prevalence of use or
impact of partial hospitalization in bipolar disorder, although at least in one study
older patients with bipolar disorder were more likely to use this service than were
older patients with major depression [29]. Partial hospitalization programs vary in
terms of structure and content, but typically sessions are held 2–4 times per week
for 4–6 h per day, combining group and individual therapy as well as pharma-
cotherapy. Therapeutic targets include both symptom management and functional
rehabilitation, with the involvement of multidisciplinary team care. One focus for
partial hospitalization is for transitional care as a “step-down” from inpatient care.
In light of recent attention to rapid rehospitalization in a variety of chronic medical
illnesses, the case for partial hospitalization programs may build.

11.4.4 Outpatient Care

The National Comorbidity Survey [33] found that older adults with mental health
diagnoses are less likely to participate in outpatient treatment than younger cohorts.
The reasons for this lower rate of participation are unknown but generally attributed
to patient-driven factors such as lower acceptance of mental health care among
older adults and attendant stigmatization along with provider/system-driven factors
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such as diminished screening and recognition resulting in reduced referral to such
services. As previously stated, 41 % of patients with OABD are not receiving
mental health care, although this is a lower rate of non-participation than in older
adults with other mood or anxiety diagnoses [18].

Additional national trends are for mental health services to be delivered by
primary care providers rather than specialty mental health providers, although these
trends are less prominent for bipolar disorder than other mood or anxiety disorders
[34]. A recent study reported that older adults use a comparatively lower rate of
psychotherapy than younger people, and only 25 % of older adults with mental
health diagnoses use psychotherapy [35]. Older adults frequently report a prefer-
ence to discuss mental health problems with family practitioners rather than spe-
cialty mental health providers [36]. In addition, a number of studies have reported
that older adults with depressive symptoms prefer psychotherapy to antidepressant
medication [37, 38], yet depression is typically managed in the family practice
setting with medication treatment and not psychotherapy. As such, there is a dis-
connect between the site of preferred treatment and the preference for treatment
modality in geriatric depression. The treatment preferences of older patients with
bipolar disorder have received scant research attention. At least one study indicated
that group psychotherapy was feasible and acceptable in a small sample of older
patients with bipolar disorder [39].

11.5 Emerging Models of Mental Health Services

There are several emerging models of mental healthcare older adults that appear to
be effective in addressing some of the many gaps in care outlined above. Broadly
these interventions are aimed at improving access, cost, quality, coordination,
and/or timeliness of care. We next describe these programs below and report data
from older people with bipolar disorder where possible.

11.5.1 Collaborative Care

Recent research supports a collaborative model of chronic care for bipolar disorder,
though there is a dearth of research investigating this model of care for older adults.
One such model was implemented for three years across 11 Veteran Affairs Medical
Centers resulting in positive outcomes including reductions in affective episode
length and functional and quality-of-life improvements while remaining
cost-neutral [40, 41]. The collaborative care intervention, termed the Bipolar
Disorders Program, consisted of a specialty team of a nurse care coordinator and a
psychiatrist, in an outpatient clinic. Care was provided during regularly scheduled
appointments and phone contact as needed. The three key elements of the care
included (1) psychoeducation to teach self-management skills; (2) a standardized,
single algorithm and manual of practice guidelines in order to enhance
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evidence-based pharmacotherapy; and (3) a nurse care coordinator to ensure con-
tinuity of care, optimal access to care resources, and information flow between care
providers and patients. Nurse care coordinators provided three types of contact
including regularly scheduled appointments for patient monitoring,
“demand-response services” for issues requiring same-day or next-business-day
attention (i.e., alleviating side effects, addressing non-response to medication
changes, and crisis management), and “outreach and inreach” for missed appoint-
ments and communication with other providers.

In a clinical trial [40, 41], the collaborative care and usual care conditions were
relatively similar in terms of demographics and clinical characteristics, though
patients in the intervention condition were slightly older, less likely to have prior
suicide attempts, and more likely to have a lifetime substance-use disorder diag-
nosis. The average age of patients in this sample was 46 years. For the first
six-month assessment, treatment satisfaction was higher for patients in the collab-
orative care group. In addition, the group of patients that received collaborative care
saw a significant reduction in the number of weeks of manic episodes (although this
was not seen for depressive episodes). By percentages, the intervention group
reduced weeks spend in a manic episode by 23 %. Social function, including work,
parental, and extended-family roles, as well as quality of mental life improved
significantly for those who received collaborative care. Significant improvements in
functioning and reduction in weeks in affective episodes began to emerge in the
second year of intervention implementation, potentially suggesting a latency in time
for the skills being taught to be learned, utilized, and effective. In terms of treatment
costs, the intervention was less expensive than usual care, and while there was an
insignificant increase in outpatient costs for the intervention, psychiatric and
medical–surgical inpatients’ costs were significantly reduced, which offset the
outpatient increase. Overall, implementing collaborative care for bipolar disorder
was essentially cost-neutral while boasting significant gains in several areas.

11.5.2 Primary Care Mental Healthcare Integration

Research shows that integrating mental health into primary care settings can
improve screening and detection of mental illness [42]. The Veterans Health
Administration (VHA) in 2010 implemented Patient-Aligned Care Team (PACT), a
“proactive, personalized, team-based care oriented toward wellness and disease
prevention” (www.va.gov). Essentially, PACT is a team of healthcare professionals
that provide comprehensive primary care with mental health screenings and an
emphasis on collaboration with mental health professionals for veterans who screen
positive for mental health issues. The VA has thus far produced evaluation data that
integrating primary care and mental health may be associated with lowering the
risks of the poor outcomes associated with mental illness [42]. In a review of the
4,461,208 veterans who were seen in the first year of the PACT rollout nationwide,
it was found that 1.15 million veterans were diagnosed with at least 1 mental illness,
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with depression being the most prevalent (13.5 %), followed by post-traumatic
stress disorder (9.3 %), substance-use disorder (8.3 %), anxiety disorder (4.8), and
serious mental illnesses including bipolar disorder (3.7 %). These rates are sig-
nificantly higher when compared to the general population. All veterans with
mental illness who were seen by primary care mental health integration (PCMHI)
clinicians in that year lowered their risk of an emergency department visit compared
to veterans not seen within the integrated care model. In addition, patients with
depression, anxiety, serious mental illness, and substance-use disorder had lower
risks of hospitalization and death compared to patients who were not seen in
PCMHI. Because bipolar disorder was not among the top 5 most prevalent mental
illnesses, data on the effectiveness of a PACT model of care for this disorder are
limited. However, given the increased likelihood of hospitalization for patients with
bipolar disorder, it is reasonable to assume that this model of care could be effective
in lowering rates of hospitalization as well as lowering other poor mental health
outcomes. In the Clinical Vignette below, primary care integrated behavioral health
care is exemplified.

Clinical Vignette 11.1

Mr. L is a 66-year-old Caucasian male veteran who presented to the Veterans
hospital for outpatient mental health treatment complaining of “fits of
depression” and “hour long crying spells” that are difficult to control and are
associated with thoughts of “putting a gun in my mouth and blowing my
brains out.” He adamantly denies having a specific plan or intent, citing his
grandchildren in a neighboring state as his motivation to continue “living
through the pain.”

Mr. L described his 20s and 30s as the most exciting decades of life. He
self-identified as “the life of the party,” organized several spur of the moment
extravagant trips with friends, went on spending sprees that accrued thou-
sands of dollars of debt that he almost always narrowly managed to pay off
with a high-paying, and exhilarating, job as an investment banker. He accrued
some legal difficulties, mostly for speeding, but never faced serious conse-
quences. At intake, he pined for the past and the discrete set of days that he
had “miraculous levels of energy” that enabled him to start important projects
around that house, though admitted that many of the projects would remain
incomplete after he crashed from several days of little sleep. Currently, he
reports that he will occasionally “get fired up” for 3 or 4 days and start art
projects, read books, organize his house, and reach out to friends to provide
financial help. During these times, people comment that his “sense of humor
has returned” and he feels “happy and funny.”

Mr. L has experienced a significant role transition and loss over the past
two years. First, he retired from his job as a CFO from a bank. Initially, he
was excited for the opportunity to travel with his wife and spend time with his
grandchild. Three months after his retirement, his wife passed away from a
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sudden heart attack. Since then, he has found it difficult to motivate himself to
do anything except sit on his porch all day and wait for his neighbor to come
home around 5 o’clock so that they can drink scotch. In addition to crying
spells and suicidal ideation, Mr. L is struggling with decreased motivation,
difficulty concentrating, feelings of worthlessness and guilt, difficulty falling
asleep and difficulty waking up in the morning.

While Mr. L was working, he used private health insurance. He chose
providers in the community with separate offices around the city. His cardi-
ologist, who he saw for atrial fibrillation, was located downtown, while his
primary care physician, who prescribed medication for diabetes and opioids
for chronic low back pain, was located uptown. After he retired, Mr. L de-
cided to switch his medical care to the VA in order to “save money.” It was
during the veteran’s initial primary care appointment that he was screened for
depression and given a “warm handoff” to a patient-aligned care team psy-
chologist, who diagnosed the patient with Bipolar II Disorder and set in
motion his mental health treatment planning which included referral to spe-
cialty mental health care group psychotherapy with an emphasis on grief and
loss. Through this program, the patient will have access to a variety of mental
health treatment options, including psychiatry, individual and group therapy,
access to a nurse care coordinator who can answer questions about medica-
tion over the phone and schedule follow-ups. All of his treatment, including
specialty medical services, will be housed within the same facility and his
team-based providers will be able to communicate on a regular basis to
coordinate his ongoing care through a shared electronic record.

Mr. L’s case exemplifies the potential for integrated care in which mental
health services for OABD are first delivered in the primary care setting and a
menu of treatment options are provided by a coordinated treatment team that
communicates with one another via a shared electronic record.

Learning Points

• Many people with bipolar disorder take years to obtain the diagnosis, and
a substantial proportion do not experience as pronounced behavioral
disturbances in older age associated with mania when compared to their
younger years.

• As many older adults access mental health care in the primary care setting,
onsite mental health professional can aid in identifying patients who
require speciality mental health services.

• Medical comorbidity, social isolation, and role transitions make for
complex clinical management of older adults with bipolar disorder, fre-
quently necessitating team-based services.
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11.5.3 Technology-Facilitated Care

In light of the barriers to accessing services among older patients with bipolar
disorder, as well as the complexities involved in managing multiple chronic medical
and psychiatric conditions and their treatments, health technology may play an
important role in managing older age bipolar disorder. The ongoing influx of
information technology into medical services (e.g., electronic medical records and
health registries) may have a broad impact on generating data to examine some of
the fundamental knowledge gaps in OABD [43]. Additionally, interventions that
directly leverage technology may support management of OABD outside of the
clinic setting. Due to the fluctuating course of the illness and adherence to its
treatment, bipolar disorder has often been the focus of mobile and home-based
technologies that collect frequent data on behaviors and symptoms. Mobile devices
such as smartphones have been used to assess mood symptoms on a frequent basis
in bipolar disorder, similar to paper-and-pencil mood charting, and the data that
emerge from mobile health devices appear to correspond better to clinician mood
ratings than do paper-and-pencil ratings [44]. By leveraging real-time data on
symptoms collected by mobile devices, it is possible to deliver interventions that
respond to the symptoms [45]. For example, ratings of emergent suicidality may be
linked with crisis services. Mobile or home-based technology could serve to extend
the impact of brief psychosocial treatments, such as by prompting engagement in
home practice, or by reducing the number of in-person sessions needed to mitigate
against transportation barriers. Indeed, teletherapy models are particularly attractive
for subgroups of older adults who have limited local access to mental health care.
A recent randomized trial indicated that older adults with generalized anxiety found
cognitive behavioral teletherapy acceptable and the outcomes for teletherapy were
as good if not better than that in prior in-person treatments [46]. Of note, translating
such interventions to the community is hampered by the low rate of insurance
coverage for psychotherapy via medical supplemental insurance when it is not
delivered in the clinic setting.

To date, research on such technology has been not directed at older people with
bipolar disorder specifically, but home-based telehealth is a frequently used in the
Veterans Health setting, in which a dedicated device is installed in the home and
interactive algorithms elicit patient-reported data on medication adherence, vital
signs, and symptoms [47, 48]. Data from these interactions are monitored remotely
by care managers who then triage patient outreach based on thresholds or trends
observed in patient reports. Reports from evaluations of public mental health users
with mixed serious mental illness, including bipolar disorder, indicate that usage of
such devices is associated with reduced rates of psychiatric hospitalization. It is
doubtless that increasingly sophisticated home-based technologies, such as sensors
or interactive devices, will become a more commonplace component of general
outpatient care, transitional care from inpatient to outpatient settings, and integrated
care models such as described above in older age bipolar disorder.
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11.5.4 Home-Based Care

For older adults, being unable to leave the home unassisted or being homebound
creates a significant barrier to accessing health services out in the community and,
more specifically, detecting and treating mental health issues. Home-based models
of care were created to address this issue and have been successfully implemented in
communities around the USA. In 2007, the Veterans Health Administration initiated
a mental health component to the existing Home-Based Primary Care (HBPC)
program with the goal of promoting accessible and quality mental health services for
homebound veterans who are at-risk or who have mental illness [49]. Given that 5 of
the top 10 diagnoses among the HBPC population are mental illnesses (depression,
anxiety, post-traumatic stress disorder, substance-use disorder, and schizophrenia),
integrating a mental health provider on HBPC teams was a logical next step in
providing comprehensive, interdisciplinary, and longitudinal care for veterans with
chronic health needs. Essentially, Mental Health Home-Based Primary Care repre-
sents a model of care that integrates home-based mental health services into inter-
disciplinary primary care teams. Common features of home-based mental healthcare
models reviewed by Reifler et al. [50] include serving adults age 60 and older,
providing counseling and medication management delivered by bachelor-level case
managers to psychiatrists, and treating either the full range of psychiatric disorders or
limiting services to individuals with depression and anxiety. Overall, there is a
paucity of research investigating the utility of such home-based programs for older
adults with bipolar disorder, yet an evaluation of such models of care can be useful in
developing care specific for older adults with bipolar disorder.

11.5.5 Practice-Based Networks and Registries

As discussed elsewhere in this volume, very few clinical trials have been conducted
that specifically recruit and attempt to address questions about the treatment for
older adults with bipolar disorder. Older adults with bipolar disorder are frequently
not included in treatment trials of pharmacologic and non-pharmacologic inter-
ventions. In the absence of such evidence from prospective studies, comparative
effectiveness approaches can be used to understand the impact of differing treatment
strategies. Increasingly, administrative data culled from patient registries are used to
address the benefits and risks of treatment strategies and could be used to fill gaps in
understanding service models in late-life bipolar disorder. Practice-based research
networks, which link data from diverse outpatient settings, could also be used to
understand outpatient management of bipolar disorder. US Federal Agencies such
as the Agency for Healthcare Research and Quality (AHRQ) have traditionally
provided support for aiding in the infrastructure need to form such practice-based
research collaborations. Outside of the USA, such networks are increasingly inte-
grated with standardized outcome measurement to generate data for program
planning, population characterization, and comparative effectiveness research [51].
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11.6 Summary and Conclusions

Bipolar disorder is a common and challenging illness to treat at any age, and
evidence suggests that older adults with this illness utilize a remarkably high rate of
high-cost services. In addition to the use of high-cost services, bipolar disorder in
older adults seems to predict greater risk for negative healthcare service outcomes
that are currently targets of healthcare reform, such as hospitalization for ambula-
tory care-sensitive conditions or rapid rehospitalization. Although much needs to be
known about how best to tailor mental health and medical services for older adults
with bipolar disorder, there is hope that innovations in integrated medical and
psychiatric treatment that uses technology to inform, monitor and deliver aspects of
care could diminish morbidity and mortality in this population. Study of service
utilization patterns of older people with bipolar disorder helps to shed light on the
many gaps in geriatric mental health care and also how more emerging models of
care might reduce the morbidity and mortality experienced by people with chronic
complex conditions entering later life.

Clinical Pearls

• Despite low prevalence in community epidemiologic surveys of older
adults, bipolar disorder is a common diagnosis in inpatient psychiatric,
outpatient mental health, and skill nursing faculty settings.

• Challenges facing access to mental health services in late-life bipolar
disorder include an insufficient workforce, caregiver burden, and poor
integration between medical and mental health service sectors.

• Older adults with bipolar seem to have a longer length of stay in inpatient
psychiatric settings are at significant risk for rehospitalization.

• Many older adults with bipolar disorder are not participating in any mental
health service, and few are receiving non-pharmacologic treatments.

• Novel models for care include home-based care, collaborative care, pri-
mary care mental health integration, and technology-enabled care which
appear to enhance outcomes in large population studies in geriatric mental
health.
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