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Abstract

Bipolar disorder (BD) has been classically described as one of episodic mood disturbances. New
evidence suggests that a chronic course and multisystem involvement is the rule, rather than the
exception, and that together with disturbances of circadian rhythms, mood instability, cognitive
impairment, a high rate of medical burden is often observed. The current diagnostic approach for
BD neither describes the multisystem involvement that the recent literature has highlighted nor
points toward potential predictors of long- term outcome. In light of the new evidence that the
long-term course of BD is associated with a high prevalence of psychiatric comorbidity and an
increased mortality from medical disease, we propose a multidimensional approach that includes
several symptom domains, namely affective instability, circadian rhythm dysregulation, and
cognitive and executive dysfunction, presenting in various combinations that give shape to each
individual presentation, and offers potential indicators of overall long-term prognosis.

Keywords
bipolar disorder; comorbidity; depression; cardiovascular diseases; anxiety; cognitive symptoms

INTRODUCTION

The Diagnostic and Statistical Manual (DSM-1V) defines bipolar disorder (BD) with a set of
clinical criteria that are mostly related to the alternate presence of mania/hypomania or
depression. This approach has allowed the diagnosis to become more specific, but at the cost
of reduced sensitivity. The categorical structure of the current psychiatric nosology, in fact,
fails to capture the multisystem involvement of BD, creating a high prevalence of what may
be artificial “comorbidity.” This approach has also greatly influenced the way we treat the
disorder, often leading clinicians to target the mood symptoms first (considered the “main”
or “core” symptoms of the disorder) and considering the so-called “comorbid” conditions
(namely anxiety, eating, substance use/abuse, medical disorders) as separate entities to be
addressed (or often ignored) on their own. The approaches to each of these individual
problems may conflict with one another and the treatments that we currently have to target
the goal of long-term remission are often ineffective.[!] In addition, the current operational
diagnostic criteria do not include potential indicators or predictors of long-term outcome.
Although we currently do not have an etiologically based approach to diagnosis and
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treatment, a multidimensional model of BD might lead the way to developing better
diagnostic tools and comprehensive, interdisciplinary interventions. Furthermore, a more
comprehensive description of clinically relevant phenotypes could better guide etiology-
focused research. Finally, the emerging evidence of medical burden and increased mortality
for medical reasons in individuals with BD has not yet found a proper place in the diagnostic
and treatment process. Rather, it is still typically considered an inevitable “side effect” of
long-term psychopharmacologic treatment or a consequence of an unpredictable disorder
associated with an often extremely erratic lifestyle. Although these factors may certainly
play an important role in contributing to the medical burden observed in BD, it is also
possible that the physiopathology of the disorder itself may facilitate the development of
certain specific medical conditions that would, thus, assume the role of a complication, if not
a core feature, of the mental disorder, rather than an incidental event or side effect of
treatment. We propose a conceptualization of BD as a multidimensional disorder, the core
symptom domains of which include circadian disruption, mood instability, and cognitive
dysfunction. These domains may present in various combinations, and one may predominate
over the others in any individual patient, leading to the multifaceted individual presentations
observed in clinical practice. The medical burden could be an additional cross-sectional
dimension, associated with a particular clustering of the three core features. Each of these
dimensions presents potential inborn vulnerabilities that may promote the cascade of
medical burden and affect the long term course of the illness. Our clinical experience and
results of the research conducted by our group are starting to suggest that considering BD in
a multidimensional fashion, as opposed to an alternation of depression and mania, may have
important treatment and research implications. In this report we will describe the symptom
clustering that constitutes our proposed conceptual framework, along with the preliminary
evidence that supports its relevance in terms of need for interdisciplinary treatment of BD
and new research approaches on its etiology, course, and treatment.

DISRUPTION OF CIRCADIAN AND OTHER ENDOGENOUS RHYTHMS

The specific symptoms of mania and depression (disturbances in sleep, appetite, energy,
concentration) are suggestive of a disruption of circadian rhythms as core pathology. The
cyclical course of BD points to a disruption in other endogenous biological rhythms. Social
Zeitgebers (SZ2), literally “time givers,” are social and environmental cues that entrain
biological rhythms. According to the model proposed by Ehlers et al.l2] certain kinds of life
events could trigger mood episodes through loss of SZ and disruption of social rhythms,
leading to disruption of endogenous circadian rhythms. In this particular context the focus is
on life events not as psychological stressors but provoking agents of changes in daily
routines that are apparently neutral or benign from a psychological standpoint, but can
nonetheless place considerable stress on the body’s attempt to maintain synchronized sleep—
wake, appetite, energy, and alertness rhythms. Every organism has internal biological
oscillators that are, in turn, synchronized with external environmental cues, of which the
light—dark cycle is probably the most important and powerful synchronizer. Nevertheless,
particularly in urban industrialized society, human beings are artificially exposed to multiple
competing inputs for phase advance and phase delay of the circadian timing system. Under
these conditions, social factors such as the timing of work, meals, and social contacts may
assume increased importance for maintaining stable circadian timing. In addition to acting as
zeitgebers themselves, social routines might act as determinants of how photic zeitgebers are
experienced by the individual and might, thus, further influence the circadian system. We
argued that, in vulnerable individuals, changes in social time cues could lead to disruptions
in circadian rhythms and ultimately to affective episodes and subsequently demonstrated
that life events that were characterized by a high degree of social rhythm disruption were
significantly associated with the onset of new episodes of bipolar illness, particularly
episodes of mania.[341 Rhythm irregularity might be a marker of vulnerability to mood
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disorders; social rhythm irregularity may reflect or disrupt biological rhythms, leading to
somatic and, ultimately, affective symptoms. Targeting rhythm irregularity with
interpersonal and social rhythm therapy (IPSRT) has been shown to speed time to remission
of bipolar depression,[] prolong time to recurrence of an affective episode,®] reduce suicide
attempts,[”] and improve occupational functioning.8] Variability in circadian activity pattern
is greater in patients with BD than in controls[®1%] and it appears to be a trait, rather than a
state marker. There is preliminary evidence that allelic variability at different loci of the
CLOCK genes is related to treatment response, rate of recurrence, and presence of insomnia
during the symptomatic phase of BD.[® 11-13]

The most evident “symptom” of circadian rhythm disruption in mood disorder is the
alteration of the sleep architecture and the sleep/wake cycle,[14:15] sleep duration, and
quality. In addition, there is evidence for an association among “evening” chronotype, worse
sleep quality, and lower lifestyle regularity.[16:17] Individuals with BD tend to be more
evening type than healthy controls, and the “eveningness” correlates with mood severity
ratings and mood instability.[18] Alterations in the sleep—wake cycle have harmful effects on
general health. Insomnia is associated with increased risk of developing hypertension[1%] and
individuals that report a disturbed sleep pattern have an increased risk of myocardial
infarction.[20] Short sleep duration has also been associated with impaired glucose tolerance,
in experimental settings(?1] and also in community-dwelling samples.[22:23] Sleep
deprivation may indeed cause an increased sympathetic activity[?1] and may alter cortisol
secretion and clearance.[24] Delayed sleep onset is associated with a pre-sleep surge of
growth hormone.[25] Self-reported poor sleep quality has been associated to an increased
risk of metabolic syndrome and particularly to higher waist circumference, body mass index
(BMI), percentage of body fat, and measures of insulin resistance.[26-28]

BD could, thus, confer increased susceptibility to medical diseases through the altered
circadian rhythms and neuroendocrine activity. This could also provide a link with
abdominal fat distribution frequently observed in bipolar iliness and with the less favorable
course of illness observed in obese individuals suffering from bipolar disorder.[29.30]

MOOD AND AFFECTIVE INSTABILITY

The mood dimension has been traditionally considered the “core” dimension of BD with
great emphasis on the bipolarity of melancholia—euphoria. In the last decades, however, an
increasing number of phenomenological studies have shown that both mania and depression
tend to be multifaceted and multidimensional.[31.32]

The DSM-IV and IV-TR focus on circumscribed mood disturbances and include instability
as a criterion for particular rapid or ultrarapid-cycling subtypes. Studies on large sample of
individuals at risk for developing BD and with of those diagnosed with BD show that mood
instability and variability are core phenomena that may link comorbidity, suicide, early
onset, and a more complex course of illness.[33:34]

Instability-activation, rather than euphoria-elation, has been reported to be the main feature
of mania.[3235] According to Akiskal and colleaguest32] the emotional dysregulation in
mania involves more than the two classic euphoric—dysphoric components and distinct
depressive aspects can be isolated. The high prevalence of cluster B personality disorders(3¢]
may also act as a pathoplastic factor, contributing to the clinical picture of affective
instability and impulsivity.[37]

On the other hand, depression in the course of BD is characterized by mixed features.
Hantouche and Akiskal[38] describe bipolar depression as more often characterized by
suicidal ideation, guilt, hypersomnia, and weight gain, but yet psychomotor agitation, when
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compared to unipolar depression. Anxiety is another prominent feature in bipolar depression
and reported rates of lifetime comorbid anxiety disorders in bipolar patients are as high as
52.8%[3%. The presence of anxiety is predictive of suicidal ideation and suicide
attempts[3940] and seems to mediate some aspects of the severity of BD. Anxiety may be a
core feature of bipolar depression, or at least of certain subtypes of bipolar depression,
instead of a comorbid condition.[41] Subsyndromal and atypical anxiety symptoms are also
relevant and are associated with a more severe course of BD.[4243] |n particular, recent
results from Fagiolini and colleagues[#?] indicate that a high burden of anxiety symptoms is
a specific subtype of BD, with unique demographic and clinical course characteristics.
Preliminary data also indicate that individuals with the “comorbid” type of BD are also more
likely to develop medical comorbidities (Soreca et al., unpublished data): in 225 patients
with bipolar I and 11 disorders enrolled in the Bipolar Center for Pennsylvanians study, we
observed that baseline scores of medical burden and number of organ systems involved,
assessed with the Cumulative Iliness Rating Scale (CIRS), were positively correlated (r = .
21, P =.0015 for CIRS total score and r = .16, P = .015 for CIRS number of organ/systems
involved) with lifetime Panic—Agoraphobic Spectrum[#4] scores.

In addition to the cross-sectional characteristics of individual episodes, longitudinal aspects
of the illness course need to be considered. Kraepelin[4%] first observed the high instability
and unpredictability both within and across episodes. He described manic—depressive illness
as the “good prognosis” major mental illness, in contrast to schizophrenia, for which
deterioration and disability were the most common outcomes. A more modern description of
BD, however, points to the substantial chronicity of the illness, with patients being
symptomatic almost 50% of the time, despite being in treatment,[46] and presenting residual
symptoms during a considerable percentage of time in “remission.”[46:47] Subsyndromal
depressive symptoms during the remitted phases have been associated with the low
occupational and psychosocial functioning and the high level of disability suffered by these
patients.[48-51]

Two main course “typologies” have been described: the manic type and the depressive type.
Evidence suggests that ongoing depression may be a prominent feature for the majority of
patients[46.:52] and that polarity of the first episode might be a good indicator of the
subsequent course.[53] have shown that those patients who “start” with depression tend to
have an earlier onset of illness, a higher number of depressive, rather than manic, episodes,
and higher prevalence of comorbid psychiatric disorders (especially anxiety and alcohol/
substance abuse); women are over-represented among those who show this course pattern.

There is also evidence that the association between obesity and mood disorders may be
mainly mediated by depression. The presence of depression in adolescence is a predictor of
higher BMI in adult life[33:54] obesity and, specifically, abdominal obesity are associated
with[hi]gher number of lifetime depressive, but not manic, episodes in adult patients with
BD.[30

Patients with BD are afflicted by a high rate of morbidity and mortality from medical
disorders, especially those that are obesity-driven, such as various forms of cardiovascular
diseases.[29.55] Taken together, this evidence argues for a key role of depression associated
with the medical burden in BD.

Nevertheless, rates of mortality and morbidity from cardiovascular diseases are lower in
unipolar depression than in BD,[55:56] making it arguable that there might be some specific
features in bipolar depression that drive the medical burden or that manic episodes somehow
further increase risk of cardiovascular disease above what is attributable to depression alone.
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One hypothesis is that the affective instability, the presence of anxiety, the dysrgulation of
affect and reward systems, and altered eating patterns, could lead to increased medical
burden, through a number of mechanisms, including shared biological vulnerability,
unhealthy lifestyle, high rate of alcohol and substance abuse,[7] exposure to a wider range
of medications (possibly, higher medication nonadherence), poorer treatment response, and
lower rates of remission.

COGNITIVE AND EXECUTIVE DYSFUNCTION

A number of neurocognitive deficits have been reported in patients with BD across different
clinical states as well as during euthymic phases.[58:5% The most consistent findings involve
deficits in attention,[5%] memory,[81] and executive functions such as planning, cognitive
flexibility, cognitive control, and verbal fluency.[62.63] A pattern of neurocognitive deficits
that is specific to BD, however, has not been described and the reported dysfunctions in
memory, executive functions, and attention partly overlap with those described in unipolar
depression[%4] and those described in schizophrenial®! even though the profile of
impairments may be different across the diagnostic categories,[65.661 with bipolar patients
showing less severe impairment than schizophrenia patients with respect to measures of
learning, verbal knowledge, and verbal fluency. The importance of the cognitive functioning
domain resides in its correlation with functional outcome, even in absence of residual
symptoms.[67]

Although most of the adverse consequences of having a BD (namely global dysfunction,
suicide attempts, weight gain, and medical comorbidities) are thought to be related to
depression, some specific deficits in verbal learning and memory appear to be related to the
number of manic episodes.[62] It has been shown that better performance on tasks exploring
frontal executive function is positively correlated with occupational status, whereas patients
with longer illness duration, a higher number of hospitalizations and suicide attempts, and
greater number of previous manic episodes tend to perform more poorly on tasks exploring
executive functions and memory.[%1] A negative correlation between executive task
performance and number of hospitalizations for mania has also been shown in bipolar
patients with a history of psychotic symptoms.[®8] Frangou and colleagues[®®] report that
longer illness duration is associated with worse performance on the Hayling Sentence
Completing Task, which engages the ventrolateral prefrontal cortex inhibitory processes,
thus hypothesizing a loss of inhibitory control and response planning over time, as a form of
deterioration. Newer evidence, however, shows that performance on tasks requiring
executive control and inhibition are impaired very early in the course of the disorder.[70.711 |
is not clear, therefore, whether neurocognitive deficits are an adverse consequence of the
long illness course or an early marker or a risk factor for the disease. In addition, the role of
iatrogenic factors such as long-term pharmacotherapy exposure and/or polypharmacy on
neurocognitive dysfunction has not been clarified. Most of the current data come from cross-
sectional studies that retrospectively assess the clinical course of illness and this greatly
limits the possible inferences that can be drawn on cause and effect.

Recently, Clark and colleagues reported attentional deficits in first-degree relatives of
patient with BD, patients with recurrent depression, but not healthy controlsl?2] and Antila
and co-workers[”3] reported impaired executive function and psychomotor processing speed
in unaffected first-degree relatives of patients with BD compared to healthy controls. Family
members of individuals with BD represent a high-risk group for the disorder; therefore, the
presence of neurocognitive impairment in this population would point toward a trait
characteristic or a risk factor. Increasing importance, however, has been placed on
developmental factors in shaping the phenomenology of BD: in this perspective, the
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distinction between state markers and trait (vulnerability) markers would need to be re-
conceptualized, emphasizing the role of time and aging in the pathoplastic process.[74]

Cognitive deficits have been reported in elderly patients with BD as well,[7®] although it is
not clear what would be the relationship of these findings to results from the adult
population, given that most of the information comes from cross-sectional studies.
Gildengers and colleaguest”®] have shown that elderly patients with BD display an array of
deficits in sustaining attention and working memory, which are consistent with what is
found in adult and young patients; in addition, these deficits were more pronounced in the
bipolar group, compared to age, gender, and education-matched healthy controls. On the
other hand, studies conducted on the elderly population show that a lifetime diagnosis of a
major psychiatric illness, and more specifically BD and major depression, confers an
increased risk for dementia in late life.l77:78] This increased risk does not appear to be
related to atherosclerosis and cardiovascular diseases.[78] This preliminary evidence is
suggestive of the existence of a subtype of BD with relatively better long-term prognosis
and survival, possibly associated with the development of cognitive deficits and risk for
dementia. The pathogenesis of cognitive impairment and dementia in elderly individuals
with BD might be unrelated to the cardiovascular risk factors/disease,[78 which would, in
turn, cause an increased mortality at a younger age.[55:56]

THE MEDICAL BURDEN

BD ranks as the sixth leading cause of disability in the world, with an economic burden that
in the US alone has been estimated at $7 billion in direct medical costs and $38 billion (1991
values) in indirect costs.[”®] More recent studies have indicated that patients with BD sustain
health-care utilization costs that are as much as four times greater than costs for nonbipolar
patients[® and a considerable part of these costs is driven by medical illness.[82]

It has always been assumed that the functional impairment associated with BD results from
the psychiatric (and, more recently) cognitive symptoms associated with the illness, but it
now seems reasonable to ask whether a large part of this disability might not be linked to
poor physical health rather than psychiatric symptoms? The medical problems that have
most commonly been described in this population are cardiovascular diseases, diabetes,
obesity, and thyroid disease.[30.5582-84] The most common causes of death for individuals
with BD, not including suicide, are cardiovascular and cerebrovascular diseases,[>%! which
occur at twice the rate of the general population.[56] Given that obesity is very prevalent in
patients with BD and that all the medical conditions described in this population are either
triggered or worsened by weight gain, weight gain seems to be a major factor of medical
burden. Body fat distribution is also important in determining the harmful consequences of
weight gain. In fact, abdominal obesity, measured by waist circumference, is a criterion for
the diagnosis of metabolic syndrome.

Patients with a BMI in the normal range can still be at an increased risk for metabolic
disturbances if the waist-to-hip (W/H) ratio and waist circumference are increased. The
combination of a high BMI and a high W/H ratio confers a particularly high risk for
metabolic disturbances, including insulin resistance, type 2 diabetes, and metabolic
syndrome itself.[85:86] |t is not clear, however, whether individuals with BD have an
increased risk for abdominal obesity once BMI is controlled for. Elmslie and colleagues,[87]
for example, compared anthropometric characteristics of 89 patients with bipolar disorder
with those of 445 age-matched individuals randomly chosen from the general population
and found that patients had increased prevalence of central obesity, compared to individuals
from the general population. Nevertheless, this study failed to control for BMI and the
patients showed also an increased prevalence of overweight and obesity, which could
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account for the greater endorsement for abdominal obesity. On the other hand, results from a
pilot study that was conducted in our clinic showed no difference in body composition and
body fat distribution measured with dual energy X-ray absortiometry in 10 patients with
bipolar I disorder and healthy controls, carefully matched for gender, age, BMI, and
ethnicity (Soreca et al., unpublished data). These results would point toward an obesity-
driven visceral adiposity and insulin resistance, rather than being a specific characteristic of
BD. It is possible, however, that the conventional risk factors and screening tools may not be
sensitive enough to capture early and subtle metabolic differences that may differentiate
patients with BD lipoprotein from the general population. We also measured the
triglycerides/high density lipoprotein (TG/HDL) ratio in the 10 patients with BD and the
matched healthy controls. The TG/HDL ratio of 3.5 mg/dl or greater has been shown to
reliably predict the presence of small low-density lipoprotein particle subfractions[®8] and
insulin resistance.[89]

Patients had a significantly higher TG/HDL ratio than controls (2.78 versus 1.33, F = 3.82,
P =.032); only three patients and none of the controls had the ratio > 3.5 mg/dl. Of note, the
two groups did not significantly differ on other measures such as percentage of body fat and
regional distribution of the body fat, which is a known correlate of insulin resistance.[85] In
addition, none of the patients were currently taking antipsychotic medications. This might
indicate that alternative measures may be needed to identify those patients who display
obesity-related risk factors in this particular population. Regardless of whether visceral
obesity may be more prevalent in patients with BD than in the general population, it seems
clear that, when present, abdominal obesity is related to worse psychiatric outcome,[29]
namely a higher number of depressive episodes and suicide attempts.[2% It is possible that
bipolar patients are not at risk for a more “malignant” type of obesity, compared to controls,
once they become obese, but obesity is related to a less favorable prognostic type of BD. It
is possible, on the other hand, that heterogeneity of risk factors might exist and those
specific to the bipolar population are yet to be elucidated.

The association between obesity and mood disorder is well accepted and established,[%0]
although the causal direction of this association is less clear. During the pre-
psychopharmacologic era, Kretschmer[®] described a somatic typology (habitus picnicus)
characterized by an abdominal fat pattern, associated with “cycloid temperament,” at risk for
developing manic— depressive psychosis. A more recent theoretical model is looking at a
common genetic diathesis and neurobiological vulnerability.

Preliminary evidence supports a common vulnerability between emotion dysregulation and
disordered eating, as indicated by a high rate of comorbidity between BD and binge eating
disorderl92-941 and further confirmed by neuroimaging studies that show a partial overlap
between neural circuits involved in affect regulation and neural circuits involved in reward-
guided behaviours and processing of food-related stimuli.[95-98] The dysregulation of affect
and reward systems, possibly coupled with impulsivity traits,[99:100] may also explain the
high rate of nicotine and alcohol consumptionl101.102] and substance abuse observed in
individuals with BD.[100] Substance and alcohol abuse have been associated with increased
likelihood of metabolic syndrome,[193] pancreatitis, and diabetes mellitus.[104] Other
putative mechanisms linking BD to obesity and abdominal obesity involve persistent
elevated cortisol levels across depressive, manic, and remitted states[105.106]
hypercortisolemia is associated with abdominal obesity in the general populationt197] and it
affects peripheral glucose uptake leading to diabetes.[198] There is preliminary evidence that
it could be a link between mood disorders and cardiovascular risk factors.[109.110]

In addition, the lifelong exposure to the medications such as atypical antipsychotics, lithium
and other mood stabilizers is postulated as one important determinant of weight gain and
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medical burden and there is evidence for an association between long-term use of
medications and cardiovascular diseases, obesity, diabetes,[111] thyroid disease,[112] and
bone-density loss(*13] in individuals with BD. Finally, there is evidence that the association
between mood disorder and obesity may involve different peripheral mechanisms, such as
resting metabolic rate[114] and rate of fat oxidation (Fleet, Soreca et al, manuscript in
preparation).

HYPOTHESES

The course of illness in BD is multiform and often unpredictable. The current diagnostic
approach to BD, as exemplified in the DSM criteria, does not describe the multisystem
involvement that the recent literature has highlighted nor does it point to potential indicators
for long-term outcome. This categorical conceptualization is also reflected in the current
treatment guidelines, primarily focused on targeting mood symptoms in both the acute and
long-term prophylactic treatments.

In light of the new evidence that the long-term course of BD is associated with a high
prevalence of psychiatric comorbidity and an increased mortality from medical disease, we
propose a multidimensional approach that includes different symptom domains (Table 1),
presenting in various combinations that give shape to each individual presentation, and
offers potential indicators of severity, clinical course, and long-term prognosis. Such an
approach has to be considered complementary to the categorical diagnosis, as an attempt to
better define severity and prognostic indicators.

Both increased mortality due to cardiovascular disease[®556] and increased risk for
demential’8] have been reported for patients with BD. Of note, the studies indicating an
increased risk for dementia have been conducted on a dementia population, by
retrospectively comparing the odds of lifetime psychiatric diagnoses versus other medical
diagnoses (including diabetes). This method selects the “survivors” and, by definition,
excludes most of those patients at increased risk of mortality from medical diseases.
Different combinations of different domains (mood, cognition, circadian rhythms) may give
rise to different patterns and different courses of iliness that are specific for each individual.
Different patterns of symptoms and different courses of illness may, in turn, have different
long-term prognoses. It is possible that one extreme of the bipolar spectrum comprises a
subset of patients with early onset of the disorder, prominent depressive symptoms, altered
circadian rhythms, tendency to chronicity, high rate of comorbidity with eating disorders,
anxiety, alcohol and substance abuse, who develop a high rate of medical burden at
relatively young age and show increased mortality from cardiovascular disease. A different
subset of patients may have lower rates of comorbidity and a relatively more benign course
of illness. In these individuals the increased risk for cognitive decline and dementia may
become apparent, as a result of longer life expectancy.

CONCLUSIONS

BD has been classically defined by episodic mood disturbances. New evidence points to the
fact that multisystem involvement is the rule, rather than the exception. Together with mood
instability, we often observe disturbances of circadian rhythms, cognitive impairment, and a
high rate of medical burden. Although both researchers and clinicians are starting to be
aware of the complexity of BD and the frequent medical involvement, several questions still
need to be answered. For example, knowing how medical burden is related not only to aging
but also to the duration and to the type of symptoms of the bipolar illness would help to
implement preventive and screening strategies on target populations. Furthermore, clarifying
the role of medical burden as a possible mediator of treatment response would be a first step
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for revisiting the category-guided treatment approach toward an integrated treatment
strategy that will comprise prevention, education, lifestyle intervention, as well as tailored
pharmacological and psychotherapeutic treatment.

The accumulating new evidence calls for a new diagnostic approach that would better

de

scribe the clinical complexity of the disorder. A sharper definition of prognostic and

treatment-relevant phenotypes could be a first step toward pathophysiology-directed
research and etiologically informed treatment.

REFERENCES

1.

10

11.

12.

13.

14.

15.

16.

Sachs GS, Rush AJ. Response, remission, and recovery in bipolar disorders: what are the realistic
treatment goals? J Clin Psychiatry. 2003; 64:18-22. discussion 28. [PubMed: 12720476]

. Ehlers CL, Frank E, Kupfer DJ. Social zeitgebers and biological rhythms. A unified approach to

understanding the etiology of depression.[see comment]. Arch Gen Psychiatry. 1988; 45:948-952.
[PubMed: 3048226]

. Malkoff-Schwartz S, Frank E, Anderson B, et al. Stressful life events and social rhythm disruption

in the onset of manic and depressive bipolar episodes: a preliminary investigation. Arch Gen
Psychiatry. 1998; 55:702—707. [PubMed: 9707380]

. Malkoff-Schwartz S, Frank E, Anderson BP, et al. Social rhythm disruption and stressful life events

in the onset of bipolar and unipolar episodes. Psycholog Med. 2000; 30:1005-1016.

. Miklowitz DJ, Otto MW, Frank E, et al. Psychosocial treatments for bipolar depression: a 1-year

randomized trial from the Systematic Treatment Enhancement Program. Arch Gen Psychiatry.
2007; 64:419-426. [PubMed: 17404119]

. Frank E, Kupfer DJ, Thase ME, et al. Two-year outcomes for interpersonal and social rhythm

therapy in individuals with bipolar | disorder. Arch Gen Psychiatry. 2005; 62:996-1004. [PubMed:
16143731]

. Rucci P, Frank E, Kostelnik B, et al. Suicide attempts in patients with bipolar | disorder during acute

and maintenance phases of intensive treatment with pharmacotherapy and adjunctive
psychotherapy. Am J Psychiatry. 2002; 159:1160-1164. [PubMed: 12091194]

. Frank, E.; Swartz, HM.; Houck, PR.; Buttenfield, J.; Fagiolini, A.; Kupfer, DJ. Interpersonal and

social rhythm Therapy improves occupational functioning in patients with bipolar disorder; 7th
International Conference on Bipolar Disorder; Pittsburgh, PA. 2007.

. Bunney WE, Bunney BG. Molecular clock genes in man and lower animals: possible implications

for circadian abnormalities in depression. Neuropsychopharmacology. 2000; 22:335-345. [PubMed:
10700653]

. Jones SH, Hare DJ, Evershed K. Actigraphic assessment of circadian activity and sleep patterns in
bipolar disorder. Bipolar Disord. 2005; 7:176-186. [PubMed: 15762859]

Benedetti F, Serretti A, Colombo C, Barbini B, Lorenzi C, Campori E, Smeraldi E. Influence of
CLOCK gene polymorphism on circadian mood fluctuation and illness recurrence in bipolar
depression. Am J Med Genet B Neuropsychiatr Genet. 2003; 123:23-26. [PubMed: 14582141]
Mansour HA, Monk TH, Nimgaonkar VL. Circadian genes and bipolar disorder. Ann Med. 2005;
37:196-205. [PubMed: 16019718]

Serretti A, Benedetti F, Mandelli L, et al. Genetic dissection of psychopathological symptoms:
insomnia in mood disorders and CLOCK gene polymorphism. Am J Med Genet B Neuropsychiatr
Genet. 2003; 121:35-38. [PubMed: 12898572]

Kupfer DJ, Foster FG, Coble P, McPartland RJ, Ulrich RF. The application of EEG sleep for the
differential diagnosis of affective disorders. Am J Psychiatry. 1978; 135:69-74. [PubMed:
201174]

Lenox RH, Gould TD, Manji HK. Endophenotypes in bipolar disorder (erratum appears in AmJ
Med Genet 2002;114:592]. Am J Med Genet. 2002; 114:391-406. [PubMed: 11992561]

Monk TH, Buysse DJ, Potts JM, DeGrazia JM, Kupfer DJ. Morningness-eveningness and lifestyle
regularity. Chronobiol Int. 2004; 21:435-443. [PubMed: 15332448]

Depress Anxiety. Author manuscript; available in PMC 2012 March 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Soreca et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 10

Monk TH, Reynolds CF 3rd, Buysse DJ, DeGrazia JM, Kupfer DJ. The relationship between
lifestyle regularity and subjective sleep quality. Chronobiol Int. 2003; 20:97-107. [PubMed:
12638693]

Mansour HA, Wood J, Chowdari KV, et al. Circadian phase variation in bipolar I disorder.
Chronobiol Int. 2005; 22:571-584. [PubMed: 16076655]

Gottlieb DJ, Redline S, Nieto FJ, et al. Association of usual sleep duration with hypertension: the
Sleep Heart Health Study [see comment]. Sleep. 2006; 29:1009-1014. [PubMed: 16944668]

Elwood P, Hack M, Pickering J, Hughes J, Gallacher J. Sleep disturbance, stroke, and heart disease
events: evidence from the Caerphilly cohort. J Epidemiol Community Health. 2006; 60:69-73.
[PubMed: 16361457]

Spiegel K, Leproult R, Van Cauter E. Impact of sleep debt on metabolic and endocrine function.
Lancet. 1999; 354:1435-1439. [PubMed: 10543671]

Gottlieb DJ, Punjabi NM, Newman AB, et al. Association of sleep time with diabetes mellitus and
impaired glucose tolerance. Arch Intern Med. 2005; 165:863-867. [PubMed: 15851636]

Van Cauter E, Holmback U, Knutson K, et al. Impact of sleep and sleep loss on neuroendocrine
and metabolic function. Horm Res. 2007; 67:2-9. [PubMed: 17308390]

Leproult R, Copinschi G, Buxton O, Van Cauter E. Sleep loss results in an elevation of cortisol
levels the next evening. Sleep. 1997; 20:865-870. [PubMed: 9415946]

Spiegel K, Leproult R, Colecchia FF, et al. Adaptation of the 24-h growth hormone profile to a
state of sleep debt. Am J Physiol—Regul Integr Comp Physiol. 2000; 279:R874-R883. [PubMed:
10956244]

Jennings JR, Muldoon MF, Hall M, Buysse DJ, Manuck SB. Self-reported sleep quality is
associated with the metabolic syndrome. Sleep. 2007; 30:219-223. [PubMed: 17326548]
Kripke DF, Garfinkel L, Wingard DL, Klauber MR, Marler MR. Mortality associated with sleep
duration and insomnia. Arch Gen Psychiatry. 2002; 59:131-136. [PubMed: 11825133]

Taheri S, Lin L, Austin D, Young T, Mignot E. Short sleep duration is associated with reduced
leptin, elevated ghrelin, and increased body mass index. PLoS Med. 2004; 1:e62. [PubMed:
15602591]

Fagiolini A, Frank E, Scott JA, Turkin S, Kupfer DJ. Metabolic syndrome in bipolar disorder:
findings from the Bipolar Disorder Center for Pennsylvanians. Bipolar Disord. 2005; 7:424-430.
[PubMed: 16176435]

Fagiolini A, Kupfer DJ, Houck PR, Novick DM, Frank E. Obesity as a correlate of outcome in
patients with bipolar | disorder. Am J Psychiatry. 2003; 160:112-117. [PubMed: 12505809]

Akiskal HS. The dark side of bipolarity: detecting bipolar depression in its pleomorphic
expressions. J Affect Disord. 2005; 84:107-115. [PubMed: 15708407]

Akiskal HS, Azorin JM, Hantouche EG. Proposed multidimensional structure of mania: beyond the
euphoric-dysphoric dichotomy. J Affect Disord. 2003; 73:7-18. [PubMed: 12507733]

MacKinnon DF, Zandi PP, Gershon E, Nurnberger JI Jr, Reich T, DePaulo JR. Rapid switching of
mood in families with multiple cases of bipolar disorder. Arch Gen Psychiatry. 2003; 60:921-928.
[PubMed: 12963674]

Woyshville MJ, Lackamp JM, Eisengart JA, Gilliland JA. On the meaning and measurement of
affective instability: clues from chaos theory (erratum appears in Biol Psychiatry
1999;45:following 1081). Biol Psychiatry. 1999; 45:261-269. [PubMed: 10023499]

Bauer MS, Crits-Christoph P, Ball WA, Dewees E, McAllister T, Alahi P, Cacciola J, Whybrow
PC. Independent assessment of manic and depressive symptoms by self-rating. Scale
characteristics and implications for the study of mania.[see comment]. Arch Gen Psychiatry. 1991;
48:807-812. [PubMed: 1929771]

Schiavone P, Dorz S, Conforti D, Scarso C, Borgherini G. Comorbidity of DSM-1V Personality
Disorders in unipolar and bipolar affective disorders: a comparative study. Psycholog Rep. 2004;
95:121-128.

Magill CA. The boundary between borderline personality disorder and bipolar disorder: current
concepts and challenges. Cana J Psychiatry. 2004; 49:551-556.

Hantouche EG, Akiskal HS. Bipolar Il vs. unipolar depression: psychopathologic differentiation by
dimensional measures. J Affect Disord. 2005; 84:127-132. [PubMed: 15708409]

Depress Anxiety. Author manuscript; available in PMC 2012 March 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Soreca et al.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Page 11

Simon NM, Pollack MH, Ostacher MJ, et al. Understanding the link between anxiety symptoms
and suicidal ideation and behaviors in outpatients with bipolar disorder. J Affect Disord. 2007;
97:91-99. [PubMed: 16820212]

Simon NM, Zalta AK, Otto MW, et al. The association of comorbid anxiety disorders with suicide
attempts and suicidal ideation in outpatients with bipolar disorder. J Psychiatr Res. 2007; 41:255-
264. [PubMed: 17052730]

Cassidy F, Forest K, Murry E, Carroll BJ. A factor analysis of the signs and symptoms of mania.
Arch Gen Psychiatry. 1998; 55:27-32. [PubMed: 9435757]

Fagiolini A, Frank E, Rucci P, Cassano GB, Turkin S, Kupfer DJ. Mood and anxiety spectrum as a
means to identify clinically relevant subtypes of bipolar | disorder. Bipolar Disord. 2007; 9:462—
467. [PubMed: 17680916]

Frank E, Cyranowski JM, Rucci P, et al. Clinical significance of lifetime panic spectrum symptoms
in the treatment of patients with bipolar I disorder. Arch Gen Psychiatry. 2002; 59:905-911.
[PubMed: 12365877]

Shear MK, Frank E, Rucci P, et al. Panic-agoraphobic spectrum: reliability and validity of
assessment instruments. J Psychiatr Res. 2001; 35:59-66. [PubMed: 11287057]

Kraepelin, E. Ein Lehrbuch fur Studirende un Aertze. 6th ed.. JA Barth: Leipzig; 1899. Psychiatrie.
Judd LL, Akiskal HS, Schettler PJ, et al. The long-term natural history of the weekly symptomatic
status of bipolar I disorder. Arch Gen Psychiatry. 2002; 59:530-537. [PubMed: 12044195]

Paykel ES, Abbott R, Morriss R, Hayhurst H, Scott J. Sub-syndromal and syndromal symptoms in
the longitudinal course of bipolar disorder. Br J Psychiatry. 2006; 189:118-123. [PubMed:
16880480]

Altshuler LL, Gitlin MJ, Mintz J, Leight KL, Frye MA. Subsyndromal depression is associated
with functional impairment in patients with bipolar disorder. J Clini Psychiatry. 2002; 63:807-811.

Bauer MS, Kirk GF, Gavin C, Williford WO. Determinants of functional outcome and healthcare
costs in bipolar disorder: a high-intensity follow-up study. J Affect Disord. 2001; 65:231-241.
[PubMed: 11511403]

Fagiolini A, Kupfer DJ, Masalehdan A, Scott JA, Houck PR, Frank E. Functional impairment in
the remission phase of bipolar disorder. Bipolar Disord. 2005; 7:281-285. [PubMed: 15898966]

Pope M, Dudley R, Scott J. Determinants of social functioning in bipolar disorder. Bipolar Disord.
2007; 9:38—44. [PubMed: 17391348]

Judd LL, Akiskal HS, Schettler PJ, et al. A prospective investigation of the natural history of the
long-term weekly symptomatic status of bipolar Il disorder. Arch Gen Psychiatry. 2003; 60:261—
269. [PubMed: 12622659]

Perlis RH, Fraguas R, Fava M, et al. Prevalence and clinical correlates of irritability in major
depressive disorder: a preliminary report from the Sequenced Treatment Alternatives to Relieve
Depression study (see comment). J Clin Psychiatry. 2005; 66:159-166. quiz 147. [PubMed:
15705000]

Pine DS, Goldstein RB, Wolk S, Weissman MM. The association between childhood depression
and adulthood body mass index. Pediatrics. 2001; 107:1049-1056. [PubMed: 11331685]

Angst F, Stassen HH, Clayton PJ, Angst J. Mortality of patients with mood disorders: follow-up
over 34-38 years. J Affect Disord. 2002; 68:167-181. [PubMed: 12063145]

Oshy U, Brandt L, Correia N, Ekbom A, Sparen P. Excess mortality in bipolar and unipolar
disorder in Sweden. Arch Gen Psychiatry. 2001; 58:844-850. [PubMed: 11545667]

Vornik LA, Brown ES. Management of comorbid bipolar disorder and substance abuse. J Clin
Psychiatry. 2006; 67:24-30. [PubMed: 16961421]

Blumberg HP, Leung HC, Skudlarski P, et al. A functional magnetic resonance imaging study of
bipolar disorder: state- and trait-related dysfunction in ventral prefrontal cortices. Arch Gen
Psychiatry. 2003; 60:601-609. [PubMed: 12796223]

Kronhaus DM, Lawrence NS, Williams AM, et al. Stroop performance in bipolar disorder: further
evidence for abnormalities in the ventral prefrontal cortex. Bipolar Disord. 2006; 8:28-39.
[PubMed: 16411978]

Depress Anxiety. Author manuscript; available in PMC 2012 March 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Soreca et al.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Page 12

Thompson JM, Hamilton CJ, Gray JM, et al. Executive and visuospatial sketchpad resources in
euthymic bipolar disorder: implications for visuospatial working memory architecture. Memory.
2006; 14:437-451. [PubMed: 16766447]

Martinez-Aran A, Vieta E, Reinares M, et al. Cognitive function across manic or hypomanic,
depressed, and euthymic states in bipolar disorder. Am J Psychiatry. 2004; 161:262-270.
[PubMed: 14754775]

Martinez-Aran A, Vieta E, Colom F, et al. Neuropsychological performance in depressed and
euthymic bipolar patients. Neuropsychobiol. 2002; 46:16-21.

Smith DJ, Muir WJ, Blackwood DH. Neurocognitive impairment in euthymic young adults with
bipolar spectrum disorder and recurrent major depressive disorder. Bipolar Disord. 2006; 8:40-46.
[PubMed: 16411979]

Wolfe J, Granholm E, Butters N, Saunders E, Janowsky D. Verbal memory deficits associated with
major affective disorders: a comparison of unipolar and bipolar patients. J Affect Disord. 1987;
13:83-92. [PubMed: 2959704]

Czobor P, Jaeger J, Berns SM, Gonzalez C, Loftus S. Neuropsychological symptom dimensions in
bipolar disorder and schizophrenia. Bipolar Disord. 2007; 9:71-92. [PubMed: 17391352]

Frangou S, Dakhil N, Landau S, Kumari V. Fronto-temporal function may distinguish bipolar
disorder from schizophrenia. Bipolar Disord. 2006; 8:47-55. [PubMed: 16411980]

Martinez-Aran A, Vieta E, Torrent C, et al. Functional outcome in bipolar disorder: the role of
clinical and cognitive factors. Bipolar Disord. 2007; 9:103-113. [PubMed: 17391354]

Zubieta JK, Huguelet P, O’Neil RL, Giordani BJ. Cognitive function in euthymic bipolar |
disorder. Psychiatry Res. 2001; 102:9-20. [PubMed: 11368835]

Frangou S, Donaldson S, Hadjulis M, Landau S, Goldstein LH. The Maudsley Bipolar Disorder
Project: executive dysfunction in bipolar disorder | and its clinical correlates. Biolog Psychiatry.
2005; 58:859-864.

Gruber SA, Rosso IM, Yurgelun-Todd D. Neuropsychological performance predicts clinical
recovery in bipolar patients. J Affect Disord. 2008; 105:253-260. [PubMed: 17524493]

Nehra R, Chakrabarti S, Pradhan BK, Khehra N. Comparison of cognitive functions between first-
and multi-episode bipolar affective disorders. J Affect Disord. 2006; 93:185-192. [PubMed:
16678909]

Clark L, Sarna A, Goodwin GM. Impairment of executive function but not memory in first-degree
relatives of patients with bipolar | disorder and in euthymic patients with unipolar depression. Am
J Psychiatry. 2005; 162:1980-1982. [PubMed: 16199852]

Antila M, Tuulio-Henriksson A, Kieseppa T, Eerola M, Partonen T, Lonngvist J. Cognitive
functioning in patients with familial bipolar | disorder and their unaffected relatives. Psycholog
Med. 2007; 37:679-687.

Hasler G, Drevets WC, Gould TD, Gottesman I, Manji HK. Toward constructing an
endophenotype strategy for bipolar disorders. Biol Psychiatry. 2006; 60:93-105. [PubMed:
16406007]

Young RC, Murphy CF, Heo M, Schulberg HC, Alexopoulos GS. Cognitive impairment in bipolar
disorder in old age: literature review and findings in manic patients. J Affect Disord. 2006;
92:125-131. [PubMed: 16469389]

Gildengers AG, Butters MA, Seligman K, et al. Cognitive functioning in late-life bipolar disorder.
Am J Psychiatry. 2004; 161:736-738. [PubMed: 15056521]

Cooper B, Holmes C. Previous psychiatric history as a risk factor for late-life dementia: a
population-based case-control study. Age Ageing. 1998; 27:181-188. [PubMed: 16296677]
Kessing LV, Nilsson FM. Increased risk of developing dementia in patients with major affective
disorders compared to patients with other medical illnesses. J Affect Disord. 2003; 73:261-269.
[PubMed: 12547295]

Wyatt RJ, Henter I. An economic evaluation of manic-depressive illness--1991. Soc Psychiatry
Psychiatr Epidemiol. 1995; 30:213-219. [PubMed: 7482006]

Bryant-Comstock L, Stender M, Devercelli G. Health care utilization and costs among privately
insured patients with bipolar | disorder. Bipolar Disord. 2002; 4:398-405. [PubMed: 12519100]

Depress Anxiety. Author manuscript; available in PMC 2012 March 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Soreca et al.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92

93.

94.

95.

96.

97.

98.

99.

Page 13

Gardner HH, Kleinman NL, Brook RA, Rajagopalan K, Brizee TJ, Smeeding JE. The economic
impact of bipolar disorder in an employed population from an employer perspective. J Clin
Psychiatry. 2006; 67:1209-1218. [PubMed: 16965198]

Cassidy F, Ahearn E, Carroll BJ. Elevated frequency of diabetes mellitus in hospitalized manic-
depressive patients. Am J Psychiatry. 1999; 156:1417-1420. [PubMed: 10484954]

Cole DP, Thase ME, Mallinger AG, et al. Slower treatment response in bipolar depression
predicted by lower pretreatment thyroid function. Am J Psychiatry. 2002; 159:116-121. [PubMed:
11772699]

Kilbourne AM, Cornelius JR, Han X, et al. Burden of general medical conditions among
individuals with bipolar disorder. Bipolar Disord. 2004; 6:368-373. [PubMed: 15383128]
Goodpaster BH, Krishnaswami S, Harris TB, et al. Obesity, regional body fat distribution, and the
metabolic syndrome in older men and women. Arch Intern Med. 2005; 165:777-783. [PubMed:
15824297]

Rexrode KM, Carey VJ, Hennekens CH, et al. Abdominal adiposity and coronary heart disease in
women (see comment). J Am Med Assoc. 1998; 280:1843-1848.

Elmslie JL, Silverstone JT, Mann JI, Williams SM, Romans SE. Prevalence of overweight and
obesity in bipolar patients. J Clin Psychiatry. 2000; 61:179-184. [PubMed: 10817102]
Maruyama C, Imamura K, Teramoto T. Assessment of LDL particle size by triglyceride/HDL-
cholesterol ratio in non-diabetic, healthy subjects without prominent hyperlipidemia. J Atheroscler
Thromb. 2003; 10:186-191. [PubMed: 14564088]

McLaughlin T, Reaven G, Abbasi F, et al. Is there a simple way to identify insulin-resistant
individuals at increased risk of cardiovascular disease? Am J Cardiol. 2005; 96:399-404.
[PubMed: 16054467]

Simon GE, Von Korff M, Saunders K, et al. Association between obesity and psychiatric disorders
in the US adult population. Arch Gen Psychiatry. 2006; 63:824-830. [PubMed: 16818872]

Kretschmer, E. Physique and Character. 2nd ed.. New York, NY: Harcourt, Brace, & Company;
1936.

. Kalarchian MA, Marcus MD, Levine MD, et al. Psychiatric disorders among bariatric surgery

candidates: relationship to obesity and functional health status. Am J Psychiatry. 2007; 164:328—
334. quiz 374. [PubMed: 17267797]

McElroy SL, Kotwal R, Keck PE Jr, Akiskal HS. Comorbidity of bipolar and eating disorders:
distinct or related disorders with shared dysregulations? J Affect Disord. 2005; 86:107-127.
[PubMed: 15935230]

Ramacciotti CE, Paoli RA, Marcacci G, et al. Relationship between bipolar illness and binge-
eating disorders. Psychiatry Res. 2005; 135:165-170. [PubMed: 15922456]

Killgore WD, Young AD, Femia LA, Bogorodzki P, Rogowska J, Yurgelun-Todd DA. Cortical
and limbic activation during viewing of high- versus low-calorie foods. Neuroimage. 2003;
19:1381-1394. [PubMed: 12948696]

Killgore WD, Yurgelun-Todd DA. Activation of the amygdala and anterior cingulate during
nonconscious processing of sad versus happy faces. Neuroimage. 2004; 21:1215-1223. [PubMed:
15050549]

Phillips ML, Drevets WC, Rauch SL, Lane R. Neurobiology of emotion perception I: The neural
basis of normal emotion perception. Biol Psychiatry. 2003; 54:504-514. [PubMed: 12946879]
Price JL. Prefrontal cortical networks related to visceral function and mood. Ann NY Acad Sci.
1999; 877:383-396. [PubMed: 10415660]

Peluso MA, Hatch JP, Glahn DC, et al. Trait impulsivity in patients with mood disorders. J Affect
Disord. 2007; 100:227-231. [PubMed: 17097740]

100. Swann AC, Gerard Moeller F, Steinberg JL, Schneider L, Barratt ES, Dougherty DM. Manic

symptoms and impulsivity during bipolar depressive episodes. Bipolar Disord. 2007; 9:206-212.
[PubMed: 17430294]

101. Frye MA, Salloum IM. Bipolar disorder and comorbid alcoholism: prevalence rate and treatment

considerations. Bipolar Disord. 2006; 8:677-685. [PubMed: 17156154]

Depress Anxiety. Author manuscript; available in PMC 2012 March 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Soreca et al.

102.

103.

104.

105.

106.

107.

108

109.

110.

111.

112.

113.

114.

115.

116.

Page 14

Grant BF, Hasin DS, Chou SP, Stinson FS, Dawson DA. Nicotine dependence and psychiatric
disorders in the United States: results from the national epidemiologic survey on alcohol and
related conditions. Arch Gen Psychiatry. 2004; 61:1107-1115. [PubMed: 15520358]

Virmani A, Binienda Z, Ali S, Gaetani F. Links between nutrition, drug abuse, and the metabolic
syndrome. Ann NY Acad Sci. 2006; 1074:303-314. [PubMed: 17105926]

Mclntyre RS, Konarski JZ, Misener VL, Kennedy SH. Bipolar disorder and diabetes mellitus:
epidemiology, etiology, and treatment implications. Ann Clin Psychiatry. 2005; 17:83-93.
[PubMed: 16075661]

Daban C, Vieta E, Mackin P, Young AH. Hypothalamic-pituitary-adrenal axis and bipolar
disorder. Psychiatr Clin North Am. 2005; 28:469-480. [PubMed: 15826743]

Watson S, Gallagher P, Ritchie JC, Ferrier IN, Young AH. Hypothalamic-pituitary-adrenal axis
function in patients with bipolar disorder. Br J Psychiatry. 2004; 184:496-502. [PubMed:
15172943]

Bjorntorp P, Rosmond R. Obesity and cortisol. Nutrition. 2000; 16:924-936. [PubMed:
11054598]

Whitworth JA, Williamson PM, Mangos G, Kelly JJ. Cardiovascular consequences of cortisol
excess (see comment). Vasc Health Risk Manage. 2005; 1:291-299.

Vogelzangs N, Suthers K, Ferrucci L, et al. Hypercortisolemic depression is associated with the
metabolic syndrome in late-life. Psychoneuroendocrinology. 2007; 32:151-159. [PubMed:
17224244]

Weber-Hamann B, Hentschel F, Kniest A, et al. Hypercortisolemic depression is associated with
increased intra-abdominal fat. Psychosom Med. 2002; 64:274-277. [PubMed: 11914443]

Guo JJ, Keck PE Jr, Corey-Lisle PK, et al. Risk of diabetes mellitus associated with atypical
antipsychotic use among patients with bipolar disorder: A retrospective, population-based, case-
control study. J Clin Psychiatry. 2006; 67:1055-1061. [PubMed: 16889448]

Fagiolini A, Kupfer DJ, Scott J, et al. Hypothyroidism in patients with bipolar | disorder treated
primarily with lithium. Epidemiol Psichiatr Soc. 2006; 15:123-127. [PubMed: 16865933]

Misra M, Papakostas Gl, Klibanski A. Effects of psychiatric disorders and psychotropic
medications on prolactin; and bone metabolism. J Clin Psychiatry. 2004; 65:1607-1618. quiz
1590. [PubMed: 15641865]

Soreca I, Mauri M, Castrogiovanni S, Simoncini M, Cassano GB. Measured and expected resting
energy expenditure in patients with bipolar disorder on maintenance treatment. Bipolar Disord.
2007; 9:784—788. [PubMed: 17988371]

Dell’Osso L, Armani A, Rucci P, et al. Measuring mood spectrum: comparison of interview (SCI-
MOODS) and self-report (MOODS-SR) instruments. Compr Psychiatry. 2002; 43:69-73.
[PubMed: 11788923]

Rucci P, Maser JD. Instrument development in the Italy-USA Collaborative Spectrum Project.
Epidemiol Psichiatr Soc. 2000; 9:249-256. [PubMed: 11256057]

Depress Anxiety. Author manuscript; available in PMC 2012 March 20.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Soreca et al.

TABLE 1

Symptoms Dimensions in Bipolar Disorder
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Dimension

Main symptoms

Assessments

Circadian rhythm instability

Mood and affect instability

Cognitive and executive

functioning

Medical burden

Daily rhythm irregularity and variability,
insomnia and/or oversleeping, diurnal and
seasonal variation of energy levels

Variability of mood symptoms, presence of
mixed symptoms during depression,
dysphoric mood, anxiety

Attentional deficits, deficits in verbal
learning and memory

Obesity, cardiovascular diseases,
cerebrovascular diseases, diabetes

Review the social rhythm metric (SRM) at every visit
with the clinician

MOODS-SR, PAS-SR, ABS-SR at intake and annually

Wechsler Adult Intelligence Scale (WAIS), Wisconsin
Card Sorting Test (WCST), or Tower of London (basic
battery) at intake and annually

Physical exam and comprehensive blood tests at intake,
and annually, assess weight, waist circumference, and
blood pressure at every visit

MOODS-SR, Mood Spectrum Self—Report[115]; PAS-SR, Panic- Agoraphobic Spectrum Self-Report[44]; ABS-ST, Anorexic-Bulimic Spectrum

Self-Report.[lle]
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