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  15      Staging of Bipolar Disorder 

15.1                        The Concept of Staging 

 After the revolution which was brought with the introduction of operationalized 
diagnostic criteria by contemporary classifi cation systems, the reliability and the 
validity of psychiatric diagnosis were greatly improved. Following the improve-
ment in categorical diagnosis, two new needs emerge. The fi rst is to explore all 
aspects of symptomatology and quantify severity. This is a function addressed with 
the use of psychometric and neuropsychological tools. There is much improvement 
in this fi eld although much remains to be done (see Chap.   14    ). The second and still 
unfulfi lled need is to defi ne and rate seriousness, progression, changes in physiol-
ogy and damage made and the extent and the specifi c characteristics of the disease. 
‘Staging’ is the term which defi nes this procedure and it can provide the clinician 
with a valuable tool to assist the treatment design. 

 The fi eld in medicine where staging is most successful and enjoys great impor-
tance is that of clinical oncology. In cancer treatment, staging is a valuable tool 
which determines the treatment strategy and suggests the prognosis. 

 It is common that psychiatrists constantly use some kind of a staging system; 
however, all of these systems are informal and they derive from subjective and anec-
dotal personal clinical experience. A true scientifi c staging system would constitute 
a heuristic tool intending to position the patient on a gradient of stages from 
‘unsymptomatic but at risk’ to ‘end stage’. 

 In 1993, there was the fi rst formal proposal for the staging of mental illness (Fava 
and Kellner  1993 ). Several attempts followed (McGorry  2007 ) and 20 years later, a 
signifi cant literature on the feasibility of staging and usefulness and its limits in 
psychiatry is available (Cosci and Fava  2013 ; McGorry  2007 ,  2010a ,  b ; McGorry 
et al.  2006 ,  2007 ,  2010 ; Yung and McGorry  1996 ,  2007 ; Vieta et al.  2011 ). 

 It is important to note that in psychiatry, the diagnostic reliability and validity 
does not lead to predictive validity in the majority of cases (Hickie et al.  2013 ). 
Different diagnoses might have similar prognosis and overlapping treatments and 
persons with the same diagnosis might have different prognosis and need radically 
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different treatments. Staging is one of the concepts which come to fi ll the gap 
between diagnosis and prognosis. 

 The concept of staging if and when applied has a number of implications. Almost 
by defi nition, it suggests that early stages are easier to treat while later stages are 
rather refractory to treatment. Thus, these later stages might need the application of 
treatment options with more adverse events and higher risk and less overall benefi t 
(Post et al.  2010 ).  

15.2     Staging of BD 

 It is reasonable to assume that staging can be applied to any illness or disorder that 
tends to progress. Although there is an old debate whether BD is static or progress-
ing, the predominant approach today is that it is progressive at least to the extent 
other mental disorders are and not as benign as thought in the past. A description of 
its long-term course is discussed in Chap.   3     of the current book. 

 A reliable staging model is long in place concerning schizophrenia (Insel  2010 ), 
but staging is still a matter of debate concerning mood disorders. The ‘kindling effect’ 
was an early effort on this direction and probably works well for unipolar depression 
(Kendler et al.  2000 ; Post  1992 ; Segal et al.  1996 ); however, BD is rather too com-
plex so that a single factor, procedure or approach could be suffi cient for its staging. 
Probably a single model of early and very late stages of BD is viable (McGorry et al. 
 2008 ; Baldessarini et al.  2014 ), but things become rather complex in the middle. 

 Furthermore, often things are not as simple and straightforward as they seem or 
we wish them to be. Some authors generalize the fi nding for trials on the usefulness 
of early identifi cation of the prodromal symptoms of relapse (Perry et al.  1999 ) to 
suggest that a similar strategy would be appropriate and benefi cial for the prodromal 
stage of the disease, but this is a completely different issue. 

 Additionally, a factor which complicates the staging concept itself as well as the 
staging models is the effect of medication. It is certain that medication reduces 
symptoms, but it is uncertain whether there are medications which are truly neuro-
protective in the neurobiological sense. There are some authors who argue that 
lithium might be such an agent, but the data are inconclusive, especially when it is 
combined with typical antipsychotics (Fountoulakis et al.  2008c ). On the other 
hand, it is certain that many pharmacological agents exert severe adverse effects on 
the general somatic health of patients thus perplexing their overall picture and 
maybe perplexing the staging. Even if we set aside the fact that the prodromal phase 
as we consider it today lacks both specifi city and sensitivity, it is unknown whether 
early treatment (during childhood or adolescence) with any of the agents in use 
today will benefi t or actually worsen the overall outcome of the disease since pre-
ventive effi cacy is unknown and adverse effects probable. 

15.2.1     Clinical Determinants of BD Staging 

 The earliest research contribution to the effort of staging BD was the description of 
the stages of mania in the early 1970s (see Chap.   2    ). Carlson and Goodwin not only 
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  Table 15.1    List of the 
multiple clinical aspects of 
manic–depressive illness  

 1. Manic episodes 

 2. Depressive episodes 

 3. Mixed episodes 

 4. Subthreshold manic symptoms 

 5. Subthreshold depressive symptoms 

 6. ‘Mixed’ states and ‘roughening’ 

 7. Mood lability/cyclothymia/‘personality-like’ behaviour 

 8. Psychotic features 

 9. Predominant polarity 

 10. Frequency of episodes/rapid cycling 

 11. Neurocognitive disorder 

 12. Drug/alcohol abuse 

 13. Behavioural dependencies (e.g. gambling) 

 14. Comorbid anxiety and other mental disorders 

 15. Comorbid somatic disorders 

 16. Self-destructive behaviour and suicidality 

 17. Functional defi cit and disability 

described discrete stages in the development and course of acute mania, but also 
they described a ‘rollback phenomenon’, that is, the clinical condition improves by 
manifesting the same stages but at a reverse order (Carlson and Goodwin  1973 ). 
Fava and colleagues proposed a somewhat different staging model for acute mania 
which included a prodromal personality-like stage, one hypomania and one mania 
without psychotic features stages and a psychotic mania stage (Fava and Kellner 
 1993 ). However, the description or the staging of acute episodes has a minor infl u-
ence on the staging of the complete picture and the long-term course of BD. 

 If one takes the whole constellation of features and symptoms of BD into consider-
ation (Table  15.1 ), he will realize that a staging system should include all these features 
and consider their position in the long-term course of the disorder and their relationship 
to treatment response, overall outcome and disability. The major features are acute 
major mood episodes, subthreshold and personality-like symptoms, psychotic features, 
predominant polarity, frequency, the neurocognitive defi cit and comorbidity.

   It seems that manic and depressive episodes load BD patients each with a dif-
ferent kind of burden and they push different pathways in the advancement of 
the disease. Mixed episodes sometimes resemble manic and sometimes resemble 
depressive episodes. Probably the predominant polarity, after several years, even-
tually turns to be depressive in the majority of patients (Alessandra et al.  2013 ; 
Garcia- Lopez et al.  2009 ; Popovic and Vieta  2013 ), while subsyndromal depressive 
symptoms dominate the inter-episode intervals, often since the beginning of the ill-
ness. Thus, depression is usually always present while the tendency to relapse into 
a manic episode seems to wane with the advancement of the disease. Even subsyn-
dromal depressive symptoms cause signifi cant disability (Judd and Akiskal  2003 ) 
and they put the patient at a three-time higher risk to relapse (Judd et al.  2008 ). 
Therefore, it seems it is depression that is mainly responsible for the burden of the 
disease (Judd et al.  2002 ,  2003 ; Goodwin and Jamison  2007 ). 

15.2  Staging of BD
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 Later in the course of the illness, with repeated acute episodes and with the 
 increasing duration of the disease, the neurocognitive functioning worsens 
(Lewandowski et al.  2011 ; Clark et al.  2002 ; Cavanagh et al.  2002 ; Lebowitz et al. 
 2001 ; Zubieta et al.  2001 ; Denicoff et al.  1999 ; El-Badri et al.  2001 ; Reinares et al. 
 2010 ). One study reported that good vs. poor outcome groups, corresponding to early 
and late stages of BD, differed in terms of two underlying dimensions: illness severity 
and neurocognitive function (Reinares et al.  2013 ). More precisely it seems that manic 
episodes as well as psychotic features are those which load the patient with most of 
the neurocognitive defi cit (Lewandowski et al.  2011 ). Depressive episodes also 
increase the neurocognitive impairment but to a lesser extent in comparison to manic 
episodes (Robinson and Ferrier  2006 ). There are data implying that the neurocogni-
tive defi cit might not progress after a specifi c stage (Strejilevich and Martino  2013 ). 

 Psychotic features seem to be a very important element which is related more 
with manic episodes. However, even in the frame of bipolar depression, psychotic 
features constitute a stable trait which tends to repeat itself across episodes (Helms 
and Smith  1983 ; Nelson et al.  1984 ; Aronson et al.  1988a ,  b ). 

 The place of cyclothymia and dysthymia on this life-chart-based staging method 
is unknown, although cyclothymia is used in the already proposed staging models 
as an early prodromal phase (Cosci and Fava  2013 ; Berk et al.  2007a ,  b ). 

 Rapid cycling is a complicated issue. Probably rapid cycling patients experience a 
higher number of major mood episodes in comparison to non-rapid cyclers, and this adds 
to the overall burden. The role of the number of episodes has been solidly proven by a 
number of authors (Torres et al.  2010 ; Vieta et al.  2013 ; Lopez-Jaramillo et al.  2010 ; Rosa 
et al.  2012 ; Post et al.  2003 ,  2010 ; Tohen et al.  2010 ; McGorry  2010a ) and this is also 
the conclusion from an analysis of STEP-BD data which suggested that the number of 
previous episodes can be used as a reliable and valid proxy of staging (Magalhaes et al. 
 2012a ). On the other hand, it seems that rapid cycling is state rather than trait and might 
not be valid as a long-term indicator (Carvalho et al.  2014 ). It is not known whether rapid 
cycling disappears as a process or it is overwhelmed by the domination of other stronger 
features, e.g. chronic unremitted depression. Chronic depression also determines to a sig-
nifi cant extent the overall refractoriness, mainly because the available treatment options 
for bipolar depression are limited in comparison with those against mania (Fountoulakis 
et al.  2008b ,  2011 ; Fountoulakis and Vieta  2008 ; Fountoulakis  2009 ). 

 Probably the only reliable prodromal syndrome is the presence of clinical anxi-
ety in high-risk adolescents which increases the age-adjusted risk for the develop-
ment of mood disorder from 40 to 85 % (HR = 2.6) with a similar increase in the risk 
for comorbid substance abuse during or after the development of the acute mood 
episode (Duffy et al.  2010 ). 

 A graphic representation of the important clinical features and their longitudinal 
possible relationship to the stages of BD is shown in Fig.  15.1 . Probably the curves 
presented in this fi gure include also oscillations, but this feature was omitted for the 
sake of simplicity. On the basis of clinical data, it seems that three major stages can 
be identifi ed, in addition to the at-risk and prodromal phase. The fi rst stage includes a 
rather benign course with acute episodes of balanced polarity without psychotic fea-
tures, good neurocognitive function, good response to treatment and also probably 
spontaneous remission. Important elements at this stage are the low frequency of 
inter-episode residual symptoms and good overall functioning without disability. On 
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the contrary, the third (last) stage is probably characterized by depressive predom-
inant polarity with chronic refractory unremitted depression often with psychotic 
features, accompanied by a signifi cant neurocognitive defi cit and severe overall dis-
ability. Probably severe somatic comorbidity is present also, but this remains to be 
shown. These are in accord with research data which support the validity of the early 
vs. late stages in terms of differences in functioning and disability (Kapczinski et al. 
 2014 ; Rosa et al.  2012 ,  2014 ; Scott et al.  2013 ; Hamilton et al.  2011 ).  

 The middle stage is characterized by variability and probably it is composed by 
many different trajectories which refl ect different combinations of clinical features 
and courses as well as comorbidities. Since many patients seek professional help 
only after they enter this stage, future research should focus mainly on this as well 
as in at-risk persons and the prodromal phase. One should have in mind that so far 
research has shown that risk factors and prodromal symptoms are non-specifi c and 
with low predictive value, maybe with the exception of anxiety in adolescents with 
positive family history (Fava  1999 ; McNamara et al.  2010 ).  

15.2.2     Neurobiological Determinants of BD Staging 

 The neurobiology of BD is not well studied and the literature is rather limited in 
comparison to schizophrenia and unipolar depression. However, there is at least 
some data which suggests that a number of biomarkers differ in early- and late-stage 
BD (Kapczinski et al.  2009a ). 

at risk prodrome I II III

Predominant
Polarity

Presence of subsyndromal
or residual interepisode
Symptoms 

Psychotic
Symptoms

Neurocognitive
Deficit

Disability

  Fig. 15.1    A graphic representation of the important clinical features and their longitudinal pos-
sible relationship to the stages of BD. Probably the curves presented in this fi gure include also 
oscillations, but this feature was omitted for the sake of simplicity       
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15.2.2.1     Neuroimaging Data 
 BD is associated with a number of neuroimaging fi ndings some of whom might 
have also some prognostic value. There are evidences suggesting that from the pro-
dromal phase to the later stages of BD, there is an increased probability of structural 
brain changes that can be detected with neuroimaging (Lagopoulos et al.  2012 ; 
Strakowski et al.  2002 ). 

 The literature so far suggests that patients with BD manifest an enlargement of 
the third and lateral ventricles (Soares et al.  2005 ), white matter hyperintensities 
(Moore et al.  2001 ; Silverstone et al.  2003 ) and reduced grey matter in the prefrontal 
cortex, the hippocampus and the cerebellum (Moorhead et al.  2007 ; Soares et al. 
 2005 ; Blumberg et al.  2006 ). On the contrary an increase in the size of the amygdala 
might be present (Blumberg et al.  2006 ). The decrease in volume is generally cor-
related with the number of episodes (Strakowski et al.  2002 ) and generally these 
fi ndings are considered to be associated with a poor prognosis (Moore et al.  2001 ; 
Silverstone et al.  2003 ). 

 Although, it should be noted that there is some degree of heterogeneity among 
studies concerning the specifi c areas which manifest atrophy or lesions; in general 
the fi ndings concern the prefrontal, cingulate and subgenual cortices; the fusiform 
gyrus; and the left hippocampus (Lin et al.  2013 ; Javadapour et al.  2007 ; Fountoulakis 
et al.  2008a ). On the other hand, there are reports suggesting that there was no dif-
ference in grey matter loss in BD patients in comparison to controls and there was 
also no effect of the number of episodes (Nery et al.  2009 ). In spite of fi ndings 
concerning specifi c regions, it seems that the total brain volume remains stable, and 
this puts forward a number of problems concerning the methods of quantifi cation of 
brain volume and other methodological issues (Fountoulakis et al.  2008a ). 

 It is interesting that while in schizophrenia a loss of brain volume is evident 
already at onset, in BD this happens later. This is especially true concerning grey 
matter, while on the contrary, the loss of white mater volume might happen fi rst and 
be present already at onset (Berk et al.  2010 ; Vita et al.  2009 ; Bora et al.  2010 ; 
Strakowski et al.  1993 ). Therefore, it is possible that white matter pathology is the 
prominent fi nding during the early stages (Lin et al.  2013 ), while grey matter loss 
follows years later (Arango et al.  2012 ). 

 Overall, the literature on neuroimaging data at different stages of BD is limited and 
most of the data are cross-sectional (Lim et al.  2013 ; Balanza-Martinez et al.  2005 ).  

15.2.2.2     Neurochemical Data 
 The debate on the usefulness of peripheral biomarkers in psychiatry is several 
decades old; however, they are still considered to be important because they are 
conceptualized as mediators of allostasis and neurodegeneration (Juster et al.  2010 ; 
Kapczinski et al.  2008b ; Berk  2009 ; Berk et al.  2011b ). 

 Generally, it has been hypothesized that cellular mechanisms of resilience to stress 
are less effi cient at later stages of BD (Fries et al.  2012 ). Research data suggest the 
levels of brain-derived neurotrophic factor (BDNF) (Cunha et al.  2008 ), neurotrophin-3 
and neurotrophin-4 (NT3 and NT4) (Walz et al.  2007 ,  2009 ) and glial cell line-derived 
neurotrophic factor (GDNF) (Rosa et al.  2006 ) levels are reduced in BD patients. 
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 An important study measured BDNF, tumour necrosis factor (TNF)-alpha and 
interleukin-6 and interleukin-10 levels in 60 BD-I patients and 60 matched healthy 
controls. It reported that BDNF was negatively correlated with the length of ill-
ness and was decreased only in the patients at the late stages of the disease. All 
the interleukins and TNF-alpha were increased already since the early stages, but 
interleukin- 6 was not increased during the later stages. Also BDNF and interleu-
kin-6 showed a relative decrease at the later stages in comparison to the earlier 
stages. TNF-alpha showed a further increase at the later stage. It seems that the 
decreases in the BDNF levels in BD patients are also age related (Yatham et al. 
 2009 ). Another study confi rmed the fi nding that the levels of interleukin-10 decline 
in the late stages of BD (Rosa et al.  2014 ). These results are suggestive of a failure 
of those mechanisms responsible for the defence against the toxic effects of infl am-
mation (i.e. BDNF) at later stages, while on the contrary, the infl ammatory process 
persists (Kauer-Sant’Anna et al.  2009 ). 

 Further exploration of this sample also revealed a signifi cant increase in 
3- nitrotyrosine levels among all patients. The activity of glutathione S-transferase 
and reductase was increased only in the late-stage patients. Glutathione peroxidase 
activity and carbonyl content did not differ among the groups. These data are in 
accord with a possible tyrosine nitration-induced damage in BD patients that is 
present already since the early stages of the illness. The increased activity of gluta-
thione S-transferase and reductase at later stages might suggest the activation of a 
compensatory mechanism (Andreazza et al.  2009 ). Also, serum thiobarbituric acid 
reactive substances and BDNF levels were found to be negatively correlated one to 
the other in BD patients but not in controls, suggesting that the lowering of BDNF 
levels in acute episodes occurs in parallel with increased oxidative stress, suggest-
ing that such changes occur in an orchestrated fashion (Kapczinski et al.  2008a ). 
The comparison of these patients to sepsis patients revealed almost similar levels of 
toxicity (Kapczinski et al.  2011 ). In partial disagreement with the above, a study in 
115 BD patients and 25 fi rst-degree relatives reported that increased interleukin-6 
was associated with the late stages of the disease (Grande et al.  2014 ). 

 Similar conclusions were found by a study in 130 BD patients and 130 controls 
which reported that BD patients had signifi cantly higher levels of infl ammatory 
cytokines, including soluble interleukin-6 receptor (sIL-6R), soluble interleukin-2 
receptor, C-reactive protein (CRP), soluble tumour necrosis factor receptor type 1 
(sTNF-R1), soluble P-selectin receptor (sP-selectin) and monocyte chemotactic 
protein-1 (MCP-1). BD-II patients had lower levels of sTNF-R1 in comparison to 
BD-I. Also depressed patients had signifi cantly lower levels of sTNF-R1 than the 
patients in manic/hypomanic episode and euthymic patients. These results in com-
bination with the clinical data mentioned previously might suggest a role for sTNF-
 R1 in the staging of BD (Bai et al.  2014 ). 

 Two studies supported the hypothesis that mainly mania is associated with a 
proinfl ammatory state. The fi rst one investigated serum high-sensitivity C-reactive 
protein (hsCRP) in manic, depressed and euthymic BD patients in comparison to 
controls and reported that the serum hsCRP levels were increased in manic patients 
in comparison to euthymic and depressed BD patients and controls. These results 
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are in accord with clinical data suggesting a specifi c neurotoxic effect of acute 
manic episodes (Cunha et al.  2008 ). In accord with this, the comparison of 61 BD 
patients with 25 controls in terms TNF-alpha, interleukin-2, interleukin-4, inter-
leukin- 6, interleukin-10 and IFN-gamma revealed that during mania interleukin-2, 
interleukin-4 and interleukin-6 were increased in BD patients in comparison with 
controls while depressed patients manifested an increase only in interleukin-6 levels 
and euthymic patients only in interleukin-4 (Brietzke et al.  2009 ). 

 The failure of protective mechanisms at later stages was confi rmed by a meta- 
analysis which reported a correlation between the age and length of illness and serum 
BDNF (Fernandes et al.  2011 ). However, it seems that in spite of the more or less 
proper functioning of neuroprotective mechanisms during the early stages of BD, 
damage might start early. The assessment of serum protein carbonyl content (PCC) 
and thiobarbituric acid reactive substances (TBARS) suggested that BD patients had 
higher PCC levels than healthy subjects which is suggestive of a protein oxidative 
damage since the early stages (Magalhaes et al.  2012b ). In another study the glial 
activity was assessed by measuring serum S100B content; the oxidative stress was 
assessed using serum TBARS and activities of antioxidant enzymes in BD patients 
during different episodes of the disease. The results showed that there was a signifi -
cant increase of serum S100B during episodes of mania and depression, but not in 
euthymic patients. Superoxide dismutase (SOD) activity, as well the SOD/glutathi-
one peroxidase plus catalase ratio, was also increased in manic and depressed 
patients. On the other hand, TBARS levels were increased in BD patients regardless 
of the phase of the disorder. These fi ndings suggest a potential oxidative damage in 
BD patients with the mechanism being active mainly during the active phases of the 
illness but not during the euthymic phase. Such changes appear to relate to astrocyte 
function, as indicated by serum S100B elevation and thus they can also be related 
theoretically to brain MRI fi ndings (Andreazza et al.  2007a ). 

 The development of a ‘systemic toxicity index’ suggested that neurotoxicity 
was similar in patients under an acute manic or depressive episode and higher than 
in euthymic patients. The latter were similar to controls (Kapczinski et al.  2010 ; 
Magalhaes et al.  2011 ). An interesting fi nding was that the overall toxicity seemed 
to be attenuated in patients under medication treatment (Magalhaes et al.  2011 ). 
Another study reported that the levels of only SOD, catalase (CAT), alpha-linole-
nic acid and eicosapentaenoic acid (EPA) were signifi cantly lower in BD patients, 
whereas glutathione peroxidase (GPx) was not (Ranjekar et al.  2003 ). 

 There is also a line of research indicating a signifi cant damage in the DNA 
of BD patients in comparison to controls. The measuring of urinary excretion of 
8-oxo- 7,8-dihydro-2′-deoxyguanosine (8-oxodG) and 8-oxo-7,8-dihydroguanosine 
(8-oxoGuo) which are both markers of oxidatively generated DNA and RNA dam-
age in 37 rapid cycling BD patients and in 40 age- and gender-matched controls 
revealed that the excretion of both was 40 % elevated in euthymic BD patients in 
comparison to controls. These results support the presence of an increased oxida-
tively generated damage to nucleosides in BD patients (Munkholm et al.  2014 ). 
Additionally the comparison of BD patients and controls in terms of the leukocyte 
mitochondrial DNA (mtDNA) revealed that the copy number was signifi cantly lower 
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in the BD group suggesting that BD patients had signifi cantly higher  mitochondrial 
oxidative damage which was also positively correlated with age (Chang et al.  2014 ). 
Similarly, the investigation of 32 BD-I outpatients and 32 controls for DNA dam-
age with the single cell gel electrophoresis comet assay revealed that there was 
an increased frequency of DNA damage in BD patients relative to controls, which 
correlated with the severity of symptoms of both depression and mania (Andreazza 
et al.  2007b ). The measurement of the telomere length in 44 chronic mood patients 
and 44 controls revealed that the telomere length was signifi cantly shorter in 
patients, representing as much as 10 years of accelerated ageing (Simon et al.  2006 ). 

 Overall, it seems there is considerable literature to support the hypothesis that 
in BD patients an infl ammatory process exists, and it is combined at later stages 
with a deterioration of neurotrophic factors effi cacy. The data so far imply that 
there is a combination of infl ammation, oxidative stress, apoptosis and impairment 
in neurogenesis. This combination could result in the anatomical changes already 
mentioned above, probably via pro-apoptotic pathways, and the overall result is cor-
related with the number of mood episodes which exert a cumulative effect (Brietzke 
and Kapczinski  2008 ; Kapczinski et al.  2008b ; Post et al.  2003 ). There are limited 
data supporting the idea that successful treatment could be neuroprotective and it 
could attenuate the neurostructural changes and postpone or even halt the progress 
on the disease (Berk et al.  2014 ). 

 So far there is one RCT which has shown the utility of the glutathione precursor 
N-acetyl cysteine which is a substance which might reinforce the role of the 
 pathways of neuroprotection and neurogenesis (Berk et al.  2008 ).   

15.2.3     Treatment Data Supporting the Staging Approach 

 The results of the European Mania in Bipolar Longitudinal Evaluation of Medication 
(EMBLEM) study which included 3,115 BD patients reported that signifi cantly 
more fi rst-episode patients achieved complete symptomatic and functional recovery 
in comparison to those patients with multiple episodes (Tohen et al.  2010 ). 

 A post hoc analysis reported that patients at an early stage benefi ted from care-
giver psychoeducation by having longer time to recurrence, while there were no sig-
nifi cant benefi ts from caregiver psychoeducation in patients at later stages (Reinares 
et al.  2010 ). Overall, this seems to be a generalized effect concerning psychotherapy 
in BD patients (Reinares et al.  2013 ; Scott et al.  2006 ) with 10–12 previous episodes 
probably constituting the cut-off. On the contrary, it seems that functional remedia-
tion could be more suitable for patients in advanced stages (Torrent et al.  2013 ). 

 The analysis of the pooled data from mania, depression and maintenance studies 
of olanzapine suggested that the response rates for the mania and maintenance stud-
ies ranged from 52 to 69 % and 10–50 %, respectively, for individuals with one to 
fi ve previous episodes and from 29 to 59 % and 11–40 % for individuals with >5 
previous episodes. For the depression studies, response rates were signifi cantly 
higher for the one to fi ve group for two measures only and the difference was less 
robust (Berk et al.  2011a ). Similarly further studies support the suggestion that 
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lithium and olanzapine appear to be more effi cacious during the early phases of the 
BD (Swann et al.  1999 ; Ketter et al.  2006 ) and maybe that higher lithium levels 
might be necessary to achieve a therapeutic effect after three or more mood episodes 
(Gelenberg et al.  1989 ).   

15.3     Existing Models for the Staging of BD 

 There are fi ve major staging models proposed concerning BD (Berk et al.  2007a ,  b ; 
Kapczinski et al.  2009b ; Post  2010 ; Frank et al.  2014 ; Cosci and Fava  2013 ; Post 
et al.  2012 ). In summary they are shown in Table  15.2  together with the possible 
accompanied clinical, neurobiological and treatment data as well as disability 
status.

15.3.1       The Model of Berk et al. ( 2007a ,  b ) 

     Stage 0 :  asymptomatic at - risk stage  
 This stage refers to the period before the manifestation of any kind of  symptomatology. 

It concerns persons loaded with potent risk factors for the development of BD, 
including family history of either BD or unipolar depression, history of pregnancy 
or obstetric complications, winter–spring birth, childbirth, early traumatic events 
and childhood history of physical or sexual abuse. Biological risk factors (endo-
phenotypes) include circadian rhythms, response to sleep deprivation, white mat-
ter hyperintensities, response to psychostimulants, cholinergic sensitivity, P300 
event-related potential abnormalities and changes in peripheral mononuclear 
cells. A history of substance abuse constitutes an additional risk factor.  

   Stage 1a and 1b :  prodrome  
 During this stage, the patient experiences the onset of subthreshold symptoms (dys-

thymia, cyclothymia) or mood fl uctuations and a variety of comorbid conditions 
and behavioural problems. Unfortunately and in spite of various proposals, cur-
rently there are no specifi c symptoms in the frame of depressive symptomatol-
ogy to denote the onset of BD. The most promising seem to be the refractoriness 
to antidepressants and antidepressant-induced mania, hypomania or agitation. 
An additional problem is that this stage is not specifi c for BD.  

   Stage 2 :  fi rst - episode mood disorder  
 At this point a formal diagnosis is made and proper treatment is essential. 

Unfortunately the fi rst episode is most often depressive and the diagnosis of 
unipolar depression is put. This delays proper treatment until a manic or hypo-
manic episode emerges. Currently it is impossible to differentiate bipolar from 
unipolar depression in a reliable and valid way.  

   Stage 3b :  recurrence  
 At this stage the diagnosis is fi rm, episodes alternate and polarity slowly turns into 

depressive. Response to treatment is variable and so is residual inter-episode 
symptomatology.  
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   Stage 4 :  treatment resistance  
 The defi nition of treatment resistance is complex (Fountoulakis  2012 ); however, it 

seems that with the passing years and accumulation of episodes, BD patients 
develop a type of resistance to treatment. The duration of episodes is prolonged and 
residual symptoms (especially depressive) is the rule rather than the exception.     

15.3.2     The Model of Kapczinski et al. ( 2009b ) 

     Latent phase  
 This model puts signifi cant emphasis in family history and more specifi cally on the 

genetic loading of individuals. Thus, it defi nes a fi rst phase which includes 
asymptomatic persons at risk for developing BD. The recommended intervention 
is to avoid environmental factors which supposedly interact with genes to pro-
duce psychopathology.  

   Stage I  
 This model does not include a prodrome stage with subsyndromal symptoms. It 

proceeds to stage I which is characterized by full remission of episodes without 
any residual symptoms between episodes. This suggests a benign course of the 
illness and/or excellent response to treatment.  

   Stage II  
 This stage is characterized by the presence of inter-episode symptoms and comor-

bidities. Response to treatment is less good and impairment starts emerging.  

   Stage III  
 This stage is characterized by neurocognitive impairment and signifi cant functional 

disability. Response to treatment is poor and complex strategies are needed.  

   Stage IV  
 Severe disability and neurocognitive impairment; unable to live alone.     

15.3.3     The Model of Post et al. (Post  2010 ; Post et al.  2012 ) 

     Stage I  
 Initial vulnerability based on genetic or environmental impact  

   Stage II  
 The well-interval  

   Stage III  
 The prodrome  

   Stage IV  
 Illness onset with the occurrence of a full-blown episode  

15.3  Existing Models for the Staging of BD
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   Stage V  
 Episode recurrence  

   Stage VI  
 Illness progression  

   Stage VII  
 Treatment refractoriness  

   Stage VIII  
 Late- or end-stage illness with catastrophic social, neurocognitive and medical dete-

rioration and inability to care for oneself     

15.3.4     The Model of Cosci and Fava ( 2013 ) 

     Stage 1  
 This stage corresponds to a prodromal phase and includes mild or non-specifi c 

symptoms of mood disorder and/or cyclothymia  

   Stage 2  
 It includes the development of full-blown major depressive or manic/hypomanic 

episodes  

   Stage 3  
 Concerns the presence of residual phase symptoms with marked neurocognitive 

defi cit and disability in spite of treatment  

   Stage 4  
 Refers to refractoriness to treatment with the emergence of acute episodes despite 

mood-stabilizing treatment     

15.3.5     The Model of Frank et al. ( 2014 ) 

     Stage 0  
 This state refers to an increased risk of BD in asymptomatic patients.  

   Stage 1a  
 This includes the presence of mild or non-specifi c symptoms.  

   Stage 1b  
 It refers to ultra-high risk. There are moderate but subthreshold symptoms present, 

with neurocognitive impairment and functional decline.  

   Stage 2  
 First full-blown episode of BD. Presence of neurocognitive defi cits and functional decline.  

15 Staging of Bipolar Disorder
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   Stage 3a  
 Incomplete remission from fi rst episode.  

   Stage 3b  
 Includes the recurrence or relapse of psychotic or mood symptoms, but with good 

response to treatment. Presence of residual symptoms or neurocognition below 
the best level achieved following remission from fi rst episode.  

   Stage 4  
 Severe, chronic illness with signifi cant disability.      

15.4     The Future of Staging of BD 

 A summary of the existing models for the staging of BD against the clinical, neuro-
biological, treatment data and disability as discussed in the current chapter is shown 
in Table  15.2 . 

 There is broad consensus that staging of BD could be proven valuable both in the 
prevention and in the development of more effi cacious and appropriate treatment of 
BD (McIntyre and Correll  2014 ); however, there is important controversy as to how 
far we can go on the basis of existing data. 

 Although there is some support for the proposed staging models, the 
research base is thin, the heterogeneity of the data is significant and the stud-
ies include small numbers. A number of vicious logical cycles could be in 
place. Most of the data are cross-sectional (Kapczinski et al.  2014 ) and the 
need for a transdiagnostic and longitudinal research approach is prominent 
(Lin et al.  2013 ). 

 The data so far support the presence of an asymptomatic at-risk phase and of 
a non-specifi c prodromal phase. This prodromal phase seems to be common for 
a number of mental disorders and prediction is impossible on the basis of cur-
rent knowledge. The literature is    also supportive of the presence of an early 
stage of the full-blown illness, during which the episodes are well defi ned, there 
are no or very few inter-episode residual symptoms, there is good response to 
treatment and there is little disability. It is also in support for the presence of a 
late stage which is associated with a more chronic and refractory disease, prob-
ably with depressive predominant polarity, psychotic features and signifi cant 
disability. It is disappointing that there is little research on the treatment effect 
at late stages (Berk et al.  2012 ). 

 Future research should utilize a longitudinal prospective design in order to chart 
in detail the clinical picture (including neurocognitive function and disability) as 
well as the neurobiological changes that occur in the long-term course of BD and 
their relationship with the response to treatment. Such an approach will provide 
with valuable information on how to best stage BD and how to best design the thera-
peutic intervention.     

15.4 The Future of Staging of BD
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