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Opinion statement

Prognostic staging has been gaining traction in psychiatry in the past few years. The
heterogeneity of clinical presentations in bipolar disorder has been an important challenge
to clinicians and researchers. Staging models attempt to overcome this problem by identi-
fying clusters of patients with bipolar disorder who have a differential course of illness and
response to treatments. There is an emerging body of knowledge suggesting that staging
models based on functional outcomes (functional staging) may provide clinicians with a
useful tool to predict the course of illness and organize treatment strategies to individual
patients. For instance, it has been widely accepted that earlier interventions in BD are likely
to be associated with a better response to treatment, and lower rates of functional impair-
ment. Also, while treatments such as lithiummonotherapy, cognitive behavioral therapy, and
psychoeducation seem to be better suited to prevent further recurrences within patients with
few episodes, complex pharmacological strategies and functional remediation might be
considered in more severe patients. Therefore, the aim of the present work is to review the
evidence related to the clinical use of functional staging models in bipolar disorder.

http://crossmark.crossref.org/dialog/?doi=10.1007/s40501-015-0046-5&domain=pdf


Introduction

Bipolar disorder (BD) affects about 2 % of the world’s
population, with subthreshold forms affecting a further
2 % [1]. The rates of completed suicide in patients with
BD are 7.8 % inmen and 4.9 % in women [2]. The focus
of conventional treatment of BD is stabilization of acute
mood episodes, as well as relapse prevention and re-
duction of subthreshold symptoms duringmaintenance
[3]. However, about 37 % of patients relapse into de-
pression or mania within 1 year, and 60 % within
2 years [4], showing the need for enhancement of the
treatment approach.

Staging models have become an important contribu-
tion to understand disease progression and treatment
response in medicine [5]. Physicians and researchers
from different specialties rely on staging models to im-
prove available treatments and to generate novel inter-
ventions for medical conditions such as cancer [6] and
heart failure [7]. Generally, staging implies that the nat-
ural history of the disorder moves through a predictable
temporal progression and provision of stage-
appropriate treatment can modify such course. In addi-
tion, treatments used earlier have a more favorable risk–
benefit ratio than those used later on.

In psychiatric disorders, staging models are relatively
recent and assume that the any psychiatric condition
may progress from an at-risk stage to a treatment-
refractory end stage with pronounced functional im-
pairments [8]. Initially, staging systems were described
as theoretical models [9–12]. More recently, evidence
from cross-sectional studies has been used to investigate
the potential clinical use of staging models. Data from
two different studies suggest that functional outcomes
[13, 14] and variables related to cognitive functioning
[14] may offer means to stage patients with BD. More-
over, staging systems should also emphasize that some
patients have a more benign course of illness, while

others could present more propensity for functional
impairment and episode recurrence even early on the
course of the disease [15•, 16, 17]. For instance, a sig-
nificant proportion of patients with BD will not recover
their optimal functionality after the first episode [18].

Current models for staging in BD are based on
two main perspectives. One approach suggested that
illness progression would be mainly related to the
number of episodes and consequently, treatment re-
sistance [9]. The other perspective is focused pri-
marily on the balance between functionality and
cognitive impairment during the euthymic states [10,
13]. In this regard, Kapczinski’s model moves from a
stage defined by the absence of impairment during
euthymia to one with marked impairment and fi-
nally to the inability to live autonomously [16].
Table 1 illustrates an updated version of the staging
models that have been proposed for BD.

Although convergent evidence from both theoretical
frameworks suggests that staging may be useful for the
clinical management of patients with BD [19•], avail-
able major guidelines do not take into account illness
progression or staging as a means to provide individu-
alized treatments in BD [20–22]. Evidence-based treat-
ment guidelines have focused on episode polarity and
prevention of recurrences rather than on clinical corre-
lates of staging such as number of episodes, medical
comorbidities, and functional impairment [23, 24].

It is plausible that staging may help in providing
individualized interventions. Therefore, the aim of this
review was threefold: (a) to provide a broad overview of
illness progression and cross-sensitization in the context
of clinical staging, (b) to discuss the functional out-
comes related to staging, and (c) to outline potential
implications for treatment of BD patients based on
staging.

Cross-sensitization: Episodes, Trauma Exposure, and
Comorbidity

Recent evidence points to relevant differences between early and late stages of
BD in neurobiology and treatment responsiveness [15•, 25]. There is a body of
literature suggesting that predictors of poor prognosis (increased episode
number, trauma exposure, and comorbidity) may show sensitization to them-
selves and cross-sensitization to the others contributing to greater illness
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progression and treatment resistance [26]. Reduced inter-episode intervals,
functional impairment, and elevated rates of hospitalizations and suicide at-
tempts are the unfavorable clinical outcomes resulting from such process [26].

Number of episodes may have predictive value for the risk of recurrence in
BD [27]. A naturalistic study has shown that the rate of relapse leading to
hospitalization increased with the number of previous episodes in BD [28].
Furthermore, patients with multiple previous episodes presented with worse
functioning, lower quality of life, more disability, and severe symptoms [29].
Younger patients with fewer episodes have a better response to conventional
mood stabilizers and to psychoeducation [30], while patients with higher
number of episodes have a poorer response to lithium and cognitive behavioral
therapy (CBT) [31•, 32].

The impact of trauma exposure on BD severity is well established. Patients
with early childhood trauma also presented earlier onset of bipolar illness, a
greater number of subsequentmanic episodes, faster cycling pattern, more suicide
attempts, and higher incidence of substance abuse [33, 34]. In addition, a 24-
month follow-up study showed that trauma predicted greater severity of depres-
sive symptoms within BD [35]. Moreover, a history of verbal abuse has been
linked to an earlier age of onset of BD and a deteriorating illness course as reflected
in ratings of increasing frequency or severity of mania and depression [36].

Co-morbid psychiatric and clinical disorders are also associated with poor
outcomes. A meta-regression analysis showed significant correlation between
comorbid substance use disorders and suicide attempts among patients with
BD [37]. Cannabis and alcohol use disorders were also associated with higher
symptomatology and lower functioning in a longitudinal study in patients with
BD [38]. Comorbidity with attention deficit hyperactivity disorder (ADHD) has
been associated with suicide attempts, earlier onset of BD, functional impair-
ment, and treatment resistance [37, 39]. It seems that co-occurring PTSD has
been associated with worse social functioning [40], inter-episode depression,
and quality of life [41]. Noteworthy, patients with BD are at higher risk of
premature death from cardiovascular disease, diabetes, COPD, influenza or
pneumonia compared to the general population [42].

Conversely, higher age at onset of mood symptoms, less history of sexual
abuse, and less lifetime family history of substance abuse have been associated
with better course in a longitudinal 4-year follow-up study of 367 youths with
BD [43].

Neuroprogression

The term neuroprogression is used to describe the biological underpinnings of
illness progression [15•] andmay shed some light on how increased number of
episodes, trauma exposure, and comorbidities interact with the pathophysiol-
ogy of BD, leading to increased illness burden [44]. It seems that the core
component of neuroprogression is immune activation as reported in several
meta-analyses and postmortem studies [45–47]. However, abnormal brain-
derived neurotrophic factor (BDNF) levels [48, 49] and markers of oxidative
stress [50, 51] may play a role. There seems to be a significant reduction in IL-6
levels and BDNF expression along with significantly higher levels of tumor
necrosis factor-alpha (TNF-α) as patients progress into more severe stages [25].
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Immune activation may also help to explain BD as a progressive multisystem
disorder associated with clinical features related to low degree of inflammation,
such as early onset of cardiovascular and endocrine diseases [42, 52], and
accelerated aging [53, 54].

The final outcomes of neuroprogression are structural changes and func-
tional impairment. Probably, such factors are the strongest evidence to support
a staging model of BD, since the increased magnitude of these abnormalities in
adults with BD relative to ultra-high risk individuals [13, 55••]. Recently, such
outcomes were discussed in the context of BD staging models [13, 14, 55••].

Neuroimaging Studies and Staging Models in BD

Neuroimaging studies have showed an association between the number of
episodes and enlargement of the lateral ventricles [56, 57]. Decreased hippo-
campal and cerebellar vermal volume have also been reported [58, 59]. While
changes during the first episode ofmania seem to be related specifically towhite
matter pathology [60, 61], progressive loss of gray matter volume in prefrontal
areas [62, 63] has been reported in late-stage BDs [64, 65].

Although the current cost of imaging makes the use of neuroimaging bio-
markers to stage BD prohibitive, this situation may soon be remedied given the
speed of technological development. A recent review proposed that functional
neuroimaging findings may be used for staging [55••]. The structural changes
were categorized in two themes: emotion processing and reward processing.
Resilience and risk markers for individuals at risk and markers of disease
progression for BD patients were also stated in the study (Table 2).

With regards to the effect of treatment, lithium has been shown to prevent
hippocampal volume reduction [66, 67]. A meta-analysis has reported that
patients with BD with minimal lithium exposure showed smaller hippocampal
volumes than controls or lithium-treated patients [66].

Functional Outcomes

Patients with BDmay suffer from functional impairment, even when euthymic,
and may experience serious dysfunction in distinct life domains, such as social
activities and work productivity [68]. A 24-month follow-up study found that
almost 100 % of first-episode manic patients with BD had syndromal recovery
within 2 years, but only one third achieved functional recovery [18]. Therefore,
functional and symptomatic recovery is not always associated and may need
different therapeutic approaches.

Functional staging in BDmay provide a practical model to guide therapy to
improve patient’s quality of life, the ultimate goal of treatment. In this regard, a
strong linear association was found between the Functioning Assessment Short
Test (FAST) scores and the clinical stages described by Kapczinski [10], sug-
gesting a progressive functional decline from stage I through stage IV of BD [13].
Similarly, by applying Latent Class Analysis in a sample of 106 remitted adults
with BD, one study identified two subtypes of patients presenting Bgood^ and
Bpoor^ functional outcome [14]. Estimated verbal intelligence, inhibitory con-
trol, episode density, and level of residual depressive symptoms emerged as the
most significant predictors of such subtype membership [14]. Of note,
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functional outcome was not predicted by illness duration, since the two groups
were comparable in age, age of onset, and illness duration [14]. As reported
above, prior studies have also supported number of hospitalizations and co-
morbidity as determinants of poor functional outcome [38, 69, 70].

Cognitive impairment may be present even when patients are euthymic [71,
72] and could also limit long-term psychosocial functioning [73, 74]. In view of
that, verbal intelligence and inhibitory control and executive and memory
dysfunction tend to show greater impairment in daily life activities [75, 76].

Table 2. Neuroimaging findings in staging model of bipolar disorder

Clinical
staging

Clinical presentation Neuroimaging findings

0 Increased risk of bipolar disorder;
no symptoms currently

Resilience markers: abnormal prefrontal cortical
activity increases during cognitive control of
emotion and cognitive control tasks; abnormal
volumetric increases in right-sided vlPFC and left-
sided subcortical regions

Risk markers: abnormally increased amygdala activity;
abnormal prefrontal WM

1 a) Mild or nonspecific symptoms
b) Ultra-high risk: moderate but
subthreshold symptoms, with
neurocognitive changes and
functional decline to caseness

Resilience markers: abnormally increased prefrontal
cortical activity during cognitive control of emotion
and cognitive control tasks; abnormally increased
prefrontal cortical volume

Risk markers: abnormally decreased prefrontal cortical
volumes; left-sided subcortical volume increases; ab
normally decreased WM volume

2 First episode of bipolar disorder; full
threshold disorder with moderate
to severe symptoms, neurocognitive
deficits and functional decline

Emotion processing: abnormally decreased prefrontal
cortical activity (especially right-sided vlPFC
activity) during cognitive control of emotion and
cognitive control tasks; abnormally increased
amygdala activity during these tasks; abnormally
decreased prefrontal cortical volumes and decreased
prefrontal WM; altered subcortical volumes

Reward processing: abnormally increased left-sided
striatal and prefrontal cortical activity during reward
processing

3 a) Incomplete remission from first episode
(could be linked or fast-tracked to stage 4)

b) Recurrence or relapse of psychotic or
mood disorder which stabilizes with treatment,
residual symptoms or neurocognition below
the best level achieved following
remission from first episode

Markers of disease progression: a negative association
between prefrontal cortical volumes (especially right
vlPFC gray matter volume) and illness duration;
reductions in amygdala, striatal and hippocampal
volumes with illness progression

4 Severe, persistent illness as judged on
symptoms, neurocognition and
disability criteria

Adapted from Frank E et al.[55••]
vlPFC ventrolateral prefrontal cortex, WM white matter
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Clinical Implications

Ideally, a staging system would be supported by prospective follow-up studies
and clinical implications should be derived by randomized controlled treat-
ment trials with a staging approach. However, definitive studies are not avail-
able in BD. With those caveats in mind, we reviewed here potential clinical
implication of staging models.

Ultra-High Risk
Patients at ultra-high risk of BD would be defined by positive family history,
exposure to early childhood trauma, childhood onset anxiety, sleep disorders,
minor mood disorders with predominant depressive polarity, adjustment dis-
orders, and premorbid substance use disorders during adolescence [43, 77]. It
remains unclear whether any prophylactic benefits would be associated with
mood-stabilizing treatments among patients at ultra-high risk [78]. A pilot
study suggests that low-dose lithium may protect the microstructure of the
hippocampus in ultra-high-risk states as reflected by significantly decreasing of
hippocampal T2 relaxation time [78]. However, larger-scale replication studies
are needed to test low-dose lithium as potential treatment to delay or even
prevent the progression to full-blown disorder [78].

Emerging evidence suggests that nutritional, such as omega-3, and psycho-
social interventions may have the potential to prevent BD in youth at ultra-high
risk [79]. Multi-family psychoeducational groups and family-focused therapy
(FFT) have also shown promising results [80, 81]. In addition, the treatment
approach in youth at ultra-high risk should include optimal control of envi-
ronmental risk factors (substance use disorders, physical activity, nutritional
status, body mass index, trauma exposure, and family dysfunction) associated
with possible bipolar illness expression and progression [26].

Early Intervention in Bipolar Disorder
In patients already diagnosed with BD, erky intervention may prevent or
minimize the functional and cognitive morbidity that arises because of
neuroprogression [82]. Using Danish registry data (n=4714), a study has
shown that lithium treatment immediately after a single manic episode was
associated with an increased probability of response compared to starting
lithium later [83]. These interesting data confirm results from a prior study
about the lack of efficacy of lithium in patients with a history of multiple
previous episodes [32]. Psychoeducation for caregivers of patients with BD in
stage I is an effective therapy to improve time to recurrence [84]. However,
psychoeducation was not associated with a significant improvement in func-
tional recovery in a multicenter, randomized, rater-blind clinical trial involving
239 outpatients with BD and moderate to severe degree of functional impair-
ment [85••]. Similarly, CBT showed effectiveness in preventing recurrence in
patients with few episodes, but not in those with more than 12 previous
episodes [31•]. Specifically, CBTwasmore effective in those between episodes 1
and 6, and it led to higher relapse rates compared to treatment as usual among
people who had had more than 30 episodes [31•].
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Addressing Functional Impairment in Severe Bipolar Disorder

Clinical correlates such as residual depressive symptoms, worsening
cognitive performance, poor treatment adherence, difficulties in working,
and progressive functional decline are considered as the clinical hall-
marks of severe BD [10, 13, 14]. Changes in several biological markers
including structural brain abnormalities may also be present in severe
BD [55••]. Given this, most severe patients will require complex phar-
macological therapy [86] as well as integrated intensive psychosocial
treatment approaches, including functional remediation [85••, 87]. In
sum, the illness progression to severe BD sets the pace for a deteriorat-
ing course in which the focus of treatment shifts from the control of
environmental factors and common evidence-based therapeutic inter-
ventions into an intensive model of palliative care.

Among pharmacological interventions that could improve functioning
in severe and treatment-resistant patients, clozapine has recently showed
promising efficacy [88••]. In a systematic review of 15 clinical trials
with a total sample of 1044 patients, clozapine monotherapy or com-
bined with other treatments was associated with improvement in social
functioning, suicidal ideation, the number and duration of hospitaliza-
tions, the number of psychotropic co-medications, the number of hos-
pital visits for somatic reasons for intentional self-harm/overdose,
symptoms of mania, depression, rapid cycling, and psychotic symptoms
[88••]. Many patients with treatment-resistant BD may achieve remis-
sion or response with clozapine [88••]. Despite proven effectiveness in
severe BD, major concerns regarding toxicity (hematological, neurologi-
cal, cardiovascular and hepatic), medical comorbidities (metabolic dis-
turbances and cardiovascular disorders), and significant side effect pro-
file (weight gain, sedation, acute delirium, and cognitive disturbances)
continue to limit clozapine prescription [89–91].

Cognitive remediation has also been pursued in combinationwith intensive
psychosocial intervention to address cognitive impairment in BD [92, 93].
Although five previous trials examined the utility of cognitive remediation in
patients withmajor psychiatric disorders, only one of them focused on BD [94–
99]. The evidence base is currently insufficient to recommend cognitive reme-
diation for wider implementation in BD, although it is possible that it may
prove more beneficial for psychosocial functioning than for cognitive rehabil-
itation [99]. To this effect, a functional remediation program was recently
developed to meet the psychosocial needs and functional disabilities encoun-
tered in severe BD (335, 336). Functional remediation is a neurocognitive
intervention designed specifically for BD patients and involves neurocognitive
techniques, training, psychoeducation on cognition-related issues, and prob-
lem solving within an ecological framework [100]. In a multicenter RCT in-
volving 239 outpatients, this novel group intervention showed significant
efficacy in improving moderate to severe functional impairment in patients
with BD [85••]. In a subsample of 53 euthymic bipolar type II patients, a post
hoc analysis showed that functional remediation may be effective in improving
overall functional outcome [101]. This means that assessment of functioning
levels and then clinical staging should be considered key factors in determining
who can benefit from functional remediation in BD.
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Conclusions

The study of staging systems in psychiatry, with regard to its clinical utility,
predictive validity is still in its infancy and needs longitudinal studies. Never-
theless, staging in BD may be considered as a means to tailor treatments
according to patients’ needs [19•]. It has been widely accepted that earlier
interventions in BD are likely to be associated with a better response to treat-
ment, and lower rates of functional impairment [10, 13]. Severe patients
dealing with a history of multiple recurrences, higher degree of treatment
resistance, and significant functional impairment may require a different ther-
apeutic approach [10]. While treatments such as lithium monotherapy, CBT,
and psychoeducation seem to be better suited to prevent further recurrences
within patients with few episodes, complex pharmacological strategies and
functional remediation might be considered in more severe patients. Of note,
patients with poor clinical and functional outcome predictors (density of
episodes, cognitive impairment, comorbidity, trauma exposure, and high level
of residual depressive symptoms) should be carefully evaluated.
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