3.1 Predominant Polarity

Historically, the first note on polarity was made in the early 1960s when Leonhard
reported that 17.9 % of patients had a manic and 25.6 % had a depressive predomi-
nant polarity, while the rest of the patients had similar occurrence of the two poles
(Leonhard 1963). However, the concept was formulated by Jules Angst (1978).

Recently, the concept of predominant polarity has been introduced to further
characterize the subtypes of bipolar disorders, especially in terms of long-term
prognosis, and to assist clinicians in the long-term therapeutical design (Judd et al.
2003; Colom et al. 2006; Quitkin et al. 1986). Several attempts to develop an opera-
tionalized concept have been published (Rosa et al. 2008; Vieta et al. 2009;
Pacchiarotti et al. 2013; Osher et al. 2000; Daban et al. 2006; Baldessarini et al.
2012b). Some authors suggested that having more lifetime episodes of a given
polarity would be sufficient to determine the predominant polarity (Henry et al.
1999; Osher et al. 2000; Colom et al. 2006; Forty et al. 2009; Gonzalez-Pinto et al.
2010a). Eventually it has been suggested that a reliable definition of predominant
polarity should demand that at least two-thirds of episodes belong to one of the
poles (Colom et al. 2006). Further research confirmed the validity of this approach
(Baldessarini et al. 2012b; Rosa et al. 2008; Vieta et al. 2009; Pacchiarotti et al.
2013; Nivoli et al. 2011b; Garcia-Lopez et al. 2009; Mazzarini et al. 2009). This
definition has been accepted by the International Society for Bipolar Disorders
(ISBD) Task Force report on the nomenclature of the course and outcome in bipolar
disorders (Tohen et al. 2009). Even before research had recognized it, naturalistic
data suggest that predominant polarity seems to be a major factor in determining the
long-term treatment of BD patients in clinical practice (Nivoli et al. 2012). In this
frame, it had been proposed to be included as a course specifier in DSM-5 (Colom
and Vieta 2009), but this did not happen.

Two types of bipolar predominant polarity have been described: the depressive
and the manic. Currently there are not enough data to support the presence of a third
type of predominant polarity on the basis of the presence of mixed episodes (Tohen
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et al. 2009). Patients with predominant depressive polarity tend to experience
depressive episodes at a frequency of at least 2:1 in comparison to manic episodes,
while patients with predominant manic polarity experience the opposite pattern.

Almost half of the BD patients manifest a predominant polarity (Rosa et al.
2008; Baldessarini et al. 2012b; Mazzarini et al. 2009; Vieta et al. 2009); however,
it seems that this percentage depends on the method and the sample (especially the
stage of the illness). Of those with predominant polarity present, the majority
(two-thirds) are classified as having depressive polarity vs. one-third with a manic
polarity (Rosa et al. 2008; Nivoli et al. 2011b; Gonzalez-Pinto et al. 2010a; Colom
et al. 2006; Mazzarini et al. 2009; Vieta et al. 2009). Other studies report a 50-50
ratio (Gonzalez-Pinto et al. 2010b; Rosa et al. 2008). The studies that included
BD-II patients report a higher prevalence of the depressive predominant polarity
(Rosa et al. 2008; Colom et al. 2006; Goikolea et al. 2007; Popovic and Vieta 2013),
while those which incorporated samples of exclusively type I BD patients report a
higher prevalence of the manic predominant polarity (Osher et al. 2000; Baldessarini
et al. 2012a, b; Pacchiarotti et al. 2013; Mazzarini et al. 2009). Also, the studies that
included a broader spectrum of BD patients tended to report a higher prevalence of
the depressive predominant polarity (Alessandra et al. 2013; Garcia-Lopez et al.
2009; Popovic and Vieta 2013). This difference in percentages is probably caused
by differences in the quality of the samples between studies reflecting the fact that
later in the long-term course of BD depression prevails (especially in a chronic
form) while mania is attenuated. It is interesting that a study from Israel is the only
one to have reported a clear predominance of the manic pole (Osher et al. 2000).

A list of studies which report rates of predominant polarity in BD patients is
shown in Table 3.1. It is not possible to calculate a weighted average since many
publications probably have overlapping samples.

It should be noted however that if the number of days spent in a specific type of
episodes is used to define the predominant polarity instead of the number of epi-
sodes, then the vast majority of BD patients will be classified as predominantly
depressed (Judd et al. 2003; Perlis et al. 2005).

Depressive predominant polarity is related to more frequent ECT, longer latency
time to correct the diagnosis since the first episode was more frequently depressive or
mixed, more suicide attempts, more Axis-II comorbidity, history of mixed states, ever
married and female sex (Rosa et al. 2008; Baldessarini et al. 2012b; Gonzalez-Pinto
et al. 2010a; Nivoli et al. 2011a). In patients with a depressive predominant polarity, the
depressive are both the first mood episode (Baldessarini et al. 2012b; Popovic et al.
2013; Rosa et al. 2008; Forty et al. 2009; Etain et al. 2012; Colom et al. 2006) as well as
the index mood episode (Colom et al. 2006; Baldessarini et al. 2012b). A mixed onset
of illness is also associated with a depressive predominant polarity (Baldessarini et al.
2012b), and more mixed episodes are observed in patients with depressive predominant
polarity (Baldessarini et al. 2012b; Colom et al. 2006; Pacchiarotti et al. 2011, 2013).
Melancholic features are very frequent (Daban et al. 2006). These patients also have a
lifetime history with higher number of stressful life events, more suicide attempts
(Colom et al. 2006; Baldessarini et al. 2012b; Gonzalez-Pinto et al. 2010b; Rosa et al.
2008) and more family history of affective disorders (Gonzalez-Pinto et al. 2010b).
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On the contrary, the predominant manic polarity is associated with an earlier age
at onset, initial manic episodes and psychotic episodes, more frequent psychotic
symptoms, cognitive impairment, more drug abuse, higher education and more fam-
ily psychiatric history studies (Baldessarini et al. 2012b; Popovic et al. 2013; Forty
et al. 2009; Gonzalez-Pinto et al. 2010a; Colom et al. 2006; Daban et al. 2006;
Martinez-Aran et al. 2004; Post et al. 2003). Also in the beginning the manic pre-
dominant polarity is related to more hospitalizations, although this seems to reverse
later in the course of the illness (Gonzalez-Pinto et al. 2010b). One study suggested
that the manic predominant polarity is associated with rapid cycling (Vieta et al.
2009); however, subsequent studies rejected this suggestion (Nivoli et al. 2013;
Vieta et al. 2009; Baldessarini et al. 2012b; Rosa et al. 2008; Popovic et al. 2013).
Similarly, there does not seem to be any relationship of polarity and seasonality
(Goikolea et al. 2007; Colom et al. 2006; Popovic et al. 2013).

There does not seem to exist any differences between the two types of predomi-
nant polarity concerning the psychiatric comorbidity (Colom et al. 2006; Popovic
etal. 2013; Baldessarini et al. 2012b; Nivoli et al. 2013; Murru et al. 2011; Koyuncu
etal. 2010; Mazzarini et al. 2009). It is interesting to note that some authors reported
that the depressive predominant polarity is associated with the female gender (Nivoli
et al. 2011a; Baldessarini et al. 2012b) and the manic with male (Popovic et al.
2013) although other studies did not confirm this finding (Baldessarini et al. 2012b;
Vieta et al. 2009; Colom et al. 2006; Osher et al. 2000; Rosa et al. 2008; Gonzalez-
Pinto et al. 2010a; Mazzarini et al. 2009). The depressive predominant polarity
group has been associated with a greater likelihood of having been married
(Gonzalez-Pinto et al. 2010a; Baldessarini et al. 2012b).

There are no clear differences between the manic and depressive groups in the long-
term alcohol abuse or other substance abuse although there seems to be a tendency for
the manic group to do better, especially in the long term (Gonzalez-Pinto et al. 2010a,
b). A history of substance abuse preceding the first episode has been reported to cor-
relate with a manic predominant polarity (Colom et al. 2006; Popovic et al. 2013).

Disability does not seem to differ between the two groups either (Colom et al.
2006), although in general the predominantly depressive group has a worse progno-
sis (Gonzalez-Pinto et al. 2010b) including the response to treatment of the acute
bipolar depression phase (Vieta et al. 2009). Probably, the depressive predominant
polarity is associated with a higher number of suicide attempts (Baldessarini et al.
2012b; Colom et al. 2006; Gonzalez-Pinto et al. 2010a; Popovic et al. 2013;
Mazzarini et al. 2009), but one study suggested that a ‘mixed episode polarity’ is
considerably more related to suicidality (Baldessarini et al. 2012b).

3.2  Seasonality

Seasonality is a classic rhythmic disturbance in mood disorders. It is generally
believed that autumn and winter are related to depression and spring and summer to
mania. Some relationship of seasonality to atypical features of depression is also
believed to exist, especially concerning the manifestation of fatigue in combination
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with craving for carbohydrates and oversleeping in winter (Simonsen et al. 2011;
Shin et al. 2005).

Somewhere between 15 % and 50 % of bipolar patients are reported to manifest
some type of seasonal variation of symptomatology, with 25 % being the most prob-
able percentage (Faedda et al. 1993; Goikolea et al. 2007; Hunt et al. 1992; Shand
et al. 2011). Even a genetic marker has been proposed with genetic variants in the
NFI1A gene region predisposing to seasonal pattern of mania (Lee et al. 2012).

Two seasonal variations, which are opposing, have been described: fall-winter
depression with or without spring—summer mania or hypomania and spring—sum-
mer depression with or without fall-winter mania or hypomania (Faedda et al.
1993). Most studies support the first subtype (Lee et al. 2007; Clarke et al. 1999;
Murray et al. 2011; Partonen and Lonngvist 1996; Peck 1990; Walter 1977; Parker
and Walter 1982; Mulder et al. 1990), but some authors suggest that seasonality is
purely idiosyncratic and no universal patterns can be traced across patients (Hunt
et al. 1992; Bauer et al. 2009; Eastwood and Stiasny 1978).

It is reported also that lithium levels in plasma peak in summer (Cusin et al.
2002; Wilting et al. 2007), especially in males (D’Mello et al. 1995), and this dif-
ference could be up to 25 % (Medhi et al. 2008). It seems this phenomenon is part
of a larger seasonal variation in the metabolism of electrolytes (Mellerup and
Mellerup 1984).

Although it has been reported that there are no demographic differences
between BD patients with seasonality and those without (Goikolea et al. 2007),
certain subtypes of BD patients are reported to manifest specific seasonality in
aspects of symptoms, like younger patients having trouble with the law mainly
between August and January (London and Taylor 1981). However, an opposite
pattern concerning aggression has also been reported (D’Mello et al. 1995; Volpe
et al. 2008), and suicidality might be more often in winter (Volpe et al. 2008).
Also, seasonal BD patients are reported to be more often BD-II with depressive
predominant polarity (Goikolea et al. 2007); however, the fact that BD-II patients
tend to be chronically depressed often seems to attenuate any seasonal effect
(Friedman et al. 2006).

It is well known that females experience premenstrual changes in mood and
behaviour, and these changes might be more pronounced in mood disorder patients.
BD female patients are reported to experience seasonal and premenstrual changes in
mood and behaviour regardless of their mood episodes (Choi et al. 2011). Depression
during autumn-winter is the most reported seasonality trend among females
(Murray et al. 2011) with admission to hospital with mania being more frequent in
late summer and early autumn (Symonds and Williams 1976). A seasonal trend is
also reported for admissions for depression with the highest peak in November for
women and in April for men (Morken et al. 2002). However, other reports suggest
that women demonstrated a bimodal seasonal distribution, with peak admission
rates in spring and fall, while among men, the admission rate peaked in the spring-
time (D’Mello et al. 1995). Premenstrual and mood symptoms are associated with
each other and are more pronounced in BD-II in comparison to BD-I (Choi et al.
2011). A significant elevation of lithium plasma levels in summer was reported for
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males alone (D’Mello et al. 1995); however, a more recent study suggested the same
for females alone (Cusin et al. 2002). There are also negative reports on the relation-
ship of gender with seasonality (Myers and Davies 1978; Walter 1977).

It is interesting that lithium might induce subsensitivity to light since it was
reported to significantly raise the dark adaptation threshold which is a measure of
night vision (Carney et al. 1988b). Of course, it is unlikely that lithium exerts its
antimanic effect through this mechanism.

It has also been reported that exposure to natural light appears to have a substan-
tial effect on well-being in twins with BD (Hakkarainen et al. 2003), while admis-
sion rates because of acute mania were reported to be higher in the sunnier months
and in months with a greater average day length (Carney et al. 1988a).

Also such an exposure was reported to reduce hospital stay in bipolar depression
(Benedetti et al. 2001), although another study reported no correlation of depressive
symptoms to sunshine and cloudiness. That latter study reported a strong correla-
tion of depression with temperature (Christensen et al. 2008).

Although there is one negative (Dauphinais et al. 2012) and one positive trial
(Deltito et al. 1991) on the usefulness of light therapy against bipolar depression,
there are also reports on mania or hypomania induced by light therapy (Kantor et al.
1991; Labbate et al. 1994; Pande 1985; Chan et al. 1994).

Concerning location, there are three major zones: the northern and the southern
hemispheres and the tropics. There are no differences between the northern and
southern hemispheres when taking into consideration the reversed seasonality.
Comparing studies from the two hemispheres helps in controlling for confounding
variables such as public holidays.

In the USA, admissions to hospital (irrespective of type of episode) are reported
to peak in summer (Myers and Davies 1978) or in spring (D’Mello et al. 1995).
Manic episodes seem to peak in early spring, with a nadir in late fall. Mixed epi-
sodes might peak in late summer with a nadir in November (Cassidy and Carroll
2002). In Norway admissions specifically for bipolar depression had the highest
peak in November for women and for men in April (Morken et al. 2002). A study
from Finland reported that there was no seasonal variation concerning admissions;
however, the first admission for a depressive compared with a manic episode
occurred significantly more often in the autumn (Partonen and Lonnqvist 1996).
One study from Hungary (Rihmer 1980) and one from Greece (Frangos et al. 1980)
reported that hospitalizations for mania might happen more often in spring and
autumn and for depression mainly in summer and winter. In Israel admission rates
were higher during spring and summer (Shapira et al. 2004). In Canada there was
no statistically significant seasonal pattern of admissions, but for mixed state admis-
sions peaked in the summer (Whitney et al. 1999). In the UK there was a peak of
admissions for mania only concerning females during August—September (Symonds
and Williams 1976), where an analysis of the Wales data suggested a peak during
spring—summer (Walter 1977). The STEP-BD study provided some but rather
unclear data concerning a greater prevalence of bipolar depression in northern vs.
southern study sites. Seasonal peak prevalence rates of depression differ by region
(Friedman et al. 2006).
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Studies reporting data from countries located in the southern hemisphere reported
a spring—summer peak of admissions for mania (Sayer et al. 1991; Jones et al. 1995;
Mulder et al. 1990; Parker and Walter 1982), but there was significant variability
and heterogeneity of the results.

Studies comparing data coming from different hemispheres suggest there is no
difference between them and also that no real seasonality was present (Bauer et al.
2009; Silverstone et al. 1995). One of them suggested an autumn preponderance of
depressive episodes in both hemispheres (Silverstone et al. 1995).

The studies reporting data from the tropical zone mostly do not suggest the pres-
ence of a seasonal trend (Abdul-Rahim et al. 1992; Daniels et al. 2000; Jain et al.
1992). One study from Taiwan suggested the presence of a typical seasonal pattern
with winter depression and summer manias (Lee et al. 2007).

Meteorological conditions have been studied in order to identify possible caus-
ative factors responsible for a seasonal pattern in BD. Light was a probable candi-
date factor, and supersensitivity to light has been proposed as a trait marker for BD
(Lewy et al. 1985). Data from Korea suggested that the mean monthly hours of
sunshine and sunlight radiation correlated significantly with manic episodes (Lee
et al. 2002). Two papers from Brazil correlate symptoms not with seasons but with
climate variables, with sunshine, temperature, rainfall and humidity being more
important for manic episodes (Volpe et al. 2010; Volpe and Del Porto 2006).
Humidity, barometric pressure and atmospheric ionization were the factors identi-
fied in a study from the UK (Mawson and Smith 1981).

Taken together, the above studies suggest that there are some data suggesting a
peak of episodes and hospital admissions because of mania during spring to autumn
and because of depression during the cold period of the year, but this was not con-
sistent across studies. It is even more interesting that the data from the southern
hemisphere report similar seasonal distribution. This is supported also by the reports
from the tropical zone, where a similar seasonality pattern seems to exist, while in
that zone the climate changes are not great between seasons.

3.3  Rapid Cycling

Although as early as 1911, Eugen Bleuler described a 50-h cycle in a mood patient
(Zis and Goodwin 1979), and Emil Kraepelin commented on the relationship
between cycle length and illness progression in 1921 (Kraepelin 1921), the concept
of rapid cycling appeared for the first time in the 1970s in a landmark paper by
Dunner and Fieve (1974). These authors also gave a definition of rapid cycling
which includes the occurrence of at least four major depressive, manic, hypomanic
or mixed episodes during a 12-month period, and this approach stands until today.
Since then, several authors have discussed and disputed this definition, and they also
described subpopulations of patients with even higher frequency of episodes. In
general, the classic rapid cycling includes cycles of weeks to months of duration.
Ultrarapid cycling is reported when mood cycling has frequency of weeks to days
and ultradian cycling when there is significant mood variation within a 24-h period



88 3 Long-Term Course

(Kramlinger and Post 1996). Other terms include ‘ultra-ultrarapid’ and ‘ultradian
rapid’ and refer to weekly or daily cycling which is not uncommon in BD patients
(Kramlinger and Post 1996). So far, however, the data are limited and do not permit
definite conclusions on the clinical phenomenology and nature of these mood
swings (Barrios et al. 2001; Kramlinger and Post 1996; Maggini et al. 2000; Tillman
and Geller 2003).

It is extremely interesting that a retrospective study which analysed 570 patient
records from the 1960s, 1970s and 1980s reported that very rapid mood fluctuations
were absent among bipolar patients in 1960s but were evident in the 1970s and the
1980s (Wolpert et al. 1990). However, this is not entirely true. Apart from Eugen
Bleuler’s report, during the last couple of centuries, there were many case reports,
mainly of a 48-h cycle (Bunney et al. 1965; Jenner et al. 1967).

Recognition of this condition might be difficult especially for clinicians without
this nosological entity embedded in their mind. This is because the higher the fre-
quency, the lower the possibility patients are free of symptoms for prolonged peri-
ods. Essentially rapid cycling patients might not ever achieve complete remission
during the interepisode intervals, and this leads to significant disability, but also
often leads to a personality-like clinical picture. The correct diagnosis might elude
for prolonged periods of time the diagnosis of a personality disorder is often put,
and as a consequence treatment is inappropriate. This might be one of the reasons
rapid cycling was rarely put as a diagnosis before its ‘official’ recognition in the
mid-1970s, while today up to one-tenth or one-third of inpatients might be diag-
nosed as manifesting it.

Even today much confusion still exists. For example, both classification systems
classify ultrarapid cases within the mixed episode category rather than rapid cycling.
Essentially ultrarapid cycling is the only way a full-blown manic/hypomanic
together with a full depressive episode can coexist in the same patient during the
same time period, as classification systems require. This is in sharp contrast to the
Kraepelinian proposal concerning the three independent factors underlying mood
episodes (mood, cognition and physical activity; see the ‘mixed episodes’ part of
this book). Even when the correct diagnosis is put, treatment is complex and diffi-
cult and requires advanced skills from the side of the therapist (Bauer et al. 1994;
Fountoulakis et al. 2012).

Taking into consideration the orientation of the US National Institute of Mental
Health (NIMH) to develop neurobiologically based Research Domain Criteria
(RDoC) (Insel et al. 2010) and thus integrating genetic, environment, biological and
experiential components in the classification (Cuthbert and Insel 2013), RC could
serve as a model. Eventually this approach will lead to ‘personalized psychiatry’,
also known as ‘stratified psychiatry’ (Schumann et al. 2013). However, there are no
sufficient data yet to specifically utilize RC in order to develop such an advanced
classification approach (Valenti et al. 2012; Mahon et al. 2013; Rovai et al. 2013).

The exact proportion of bipolar patients manifesting a rapid cycling course is not
known. In the first ever study, Dunner and Fieve (1974) reported a prevalence of
13 %. In accord with this, data from most subsequent studies suggest a 5-33.3 %
cross-sectional prevalence (Azorin et al. 2008; Coryell et al. 1992; Cruz et al. 2008;
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Garcia-Amador et al. 2009; Kukopulos et al. 1980; Nurnberger et al. 1988; Schneck
et al. 2004, 2008; Lee et al. 2010) and a 25.8-43 % lifetime prevalence
(Coryell et al. 2003; Dittmann et al. 2002; Hajek et al. 2008; Yildiz and Sachs 2004;
Lee et al. 2010). However, both lower and higher rates have been reported by a sig-
nificant number of papers. These rates are as low as 4 % (Avasthi et al. 1999), and
the higher ones distribute smoothly up to more than 50 %. Depending on the site of
the research and probably the study sample, methodology and definition, rates of
25.8 % (Coryell et al. 2003), 30 % for ‘frequent mood episodes’ (Wells et al. 2010),
40 % (Dittmann et al. 2002), 33.3 % for primary care and 26.9 % for tertiary care
samples (Hajek et al. 2008), 43 % for tertiary care (Yildiz and Sachs 2004), 33.3 %
for lifetime and 40 % for year prevalence (Lee et al. 2010) and 56 % in a convenient
clinical sample (Cowdry et al. 1983) have been published. In the multinational
WAVE-BD study, prevalence rates ranged from 6.6 % (Romania) to 28.7 % (Turkey)
(Vieta et al. 2013a).

One analysis from the National Comorbidity Survey Replication (NCS-R) study
suggested a prevalence of 44 % (MacKinnon et al. 2003a), while another calcula-
tion on the basis of the same data reported 33.3 % lifetime and 50 % year prevalence
of rapid cycling (Nierenberg et al. 2010). Probably this last estimation is closer to
the reality at least for the bipolar population as shaped during the most recent
decade. It is also interesting to note that in convenient clinical samples under fol-
low-up, there seems to be a gradual improvement which contaminates epidemio-
logical data. In one study it has been found that 32 % of the patients were manifesting
rapid cycling at entry but only 5 % after 1 year (Schneck et al. 2008).

As mentioned above, the relationship between cycle length and illness progres-
sion was discussed for the first time by Emil Kraepelin (1921). Later the shortening
of the cycle by passing the years and accumulation of episodes has been documented
(Roy-Byrne et al. 1985; Angst 1981). Although it has been proposed that there is a
ceiling effect and the frequency of the cycle might stabilize after four to six episodes
(Goodwin and Jamison 1990), the data from the Stanley Bipolar Treatment Network
suggest that rapid cycling characteristics are continuously increasing without any
indication of a ceiling effect (Kupka et al. 2003). More recent studies suggest that
rapid cycling constitutes a worsening of BD and develops later in the course of ill-
ness (Calabrese et al. 2001) possibly following a sensitization process triggered by
antidepressant use or thyroid dysfunction, in patients with a depression—-mania-free
interval course and cyclothymic temperament (Azorin et al. 2008). At least in some
patients, rapid cyclicity, spontaneous or induced, once established, becomes for
many years a stable rhythm linked more to endogenous and to a lesser degree to
environmental factors (Koukopoulos et al. 2003). In contrast to the above, apart from
episode frequency, there are no solid data to support rapid cycling patients as a spe-
cific subgroup and suggest that in many cases rapid cycling is a transient phenome-
non and not the final and stable stage of the illness (Bauer et al. 2008; Coryell 2005;
Coryell et al. 1992, 2003; Kilzieh and Akiskal 1999).

Depression seems to relate very closely to rapid cycling in a variety of ways.
There is a bulk of data suggesting that in most patients, rapid cycling is developed
from an index episode of depression (Wehr et al. 1988; Roy-Byrne et al. 1985;



920 3 Long-Term Course

Perugi et al. 2000), and patients with depressive onset of bipolar illness are at higher
risk to develop a rapid cycling course later (Garcia-Amador et al. 2009; Azorin et al.
2008; Perugi et al. 2000). Additionally, it is reported that depression often domi-
nates the long-term clinical picture (Coryell et al. 2003; Goldberg et al. 2004; Lee
et al. 2010; Schneck et al. 2004), although a manic predominance has also been
reported (Kupka et al. 2005). The reason behind this relationship between depres-
sion and rapid cycling is not well understood; however, treatment with antidepres-
sants and female gender might act as mediators (Ernst and Goldberg 2004; Schneck
et al. 2008). It is well known that women are more likely to manifest a predominant
depressive polarity (Nivoli et al. 2011a; Baldessarini et al. 2012b; Rosa et al. 2008),
which in turn increases the likelihood of antidepressant treatment, and this creates a
complex relationship with no clear cause and effect (Kilzieh and Akiskal 1999).

A closer look on the available data suggests an even more complex picture. In
rapid cycling patients, more frequent cycling between depression and hypomania
within the index episode has been reported (Coryell et al. 1992), and salient manic
features are often present during depressive episodes (Goldberg et al. 2004, 2009).
This puts forward the question whether at least some of these episodes are essentially
mixed, although they might not fulfil standard diagnostic criteria (Vieta and Valenti
2013a). Conflicting reports and suggestions on this issue have been published with
one paper suggesting that patients with a mixed episode at onset are highly unlikely
to develop rapid cycling (Perugi et al. 2000) and several (with authors overlapping)
suggesting the opposite (Azorin et al. 2008, 2009, 2012; Perugi et al. 1997). The
failure of the recently released DSM-5 to capture the essence of mixed depressive
states (e.g. agitated depression) significantly adds to the diagnostic and therapeutic
uncertainties (Koukopoulos and Sani 2013; Koukopoulos et al. 2013).

Labile emotion is very frequent in rapid cycling patients and often might take the
form of a soft ultrarapid pattern (Coryell et al. 1992). In this later case when the
cycle lasts less than 24 h, the majority of switches (two-thirds) occur between morn-
ing and evening, and they usually follow a pattern from depression into mania/
hypomania or euthymia, while only the remaining one-third follows the opposite
direction. Likewise, switches that occur following the evening to the next morning
pattern are correspondingly opposite (Feldman-Naim et al. 1997; Wilk and Hegerl
2010). On the other hand when the cycle lasts more than 24 h, the previously men-
tioned parameters (time of the day plus polarity of the episode) do not follow a
systematic pattern anymore (Wilk and Hegerl 2010).

Although there is a general impression that rapid cycling is related to BD-II
(Baek et al. 2011; Calabrese et al. 2001; Hajek et al. 2008; Kilzieh and Akiskal
1999; Baldessarini et al. 2000; Bauer et al. 1994; Coryell et al. 1992; Kukopulos
etal. 1980; Perugi et al. 2000), the data from the Stanley Bipolar Treatment Network
suggest that on the contrary it is weakly related to BD-I subtype (Kupka et al. 2003,
2005), and other studies suggest there is no preference (Garcia-Amador et al. 2009;
Mackin 2005; Maj et al. 1994).

The literature on the clinical correlates of rapid cycling is rather consistent and
suggests it is related to a greater number of total episodes and greater number of
hospitalizations (Avasthi et al. 1999; Bauer et al. 1994; Coryell 2005; Kupka et al.
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2005), with no symptom-free intervals between episodes and cyclothymic tempera-
ment (Azorin et al. 2008), worst long-term course (Mackin 2005; Coryell 2005;
Kilzieh and Akiskal 1999), higher overall comorbidity (MacKinnon et al. 2003a, b;
Hajek et al. 2008; Lee et al. 2010) and more severe disability (Hajek et al. 2005; Lee
et al. 2010; Schneck et al. 2004; Wells et al. 2010), although there is one study sug-
gesting no relationship to increased comorbidity (Wells et al. 2010). Most data
reported so far agree that rapid cycling patients manifest onset of their illness at a
younger age (Azorin et al. 2008; Bowden et al. 1999; Ernst and Goldberg 2004;
Hajek et al. 2008; Lee et al. 2010; Lin et al. 2006; MacKinnon et al. 2003a; Schneck
et al. 2004; Wells et al. 2010; Fountoulakis 2012) even before the age of 17 (Coryell
et al. 2003). Two papers report later age at onset for rapid cycling patients
(Baldessarini et al. 2000; Serretti et al. 2002) and some others no difference in age
of onset (Bauer et al. 1994; Coryell et al. 1992; Kukopulos et al. 1980; Maj et al.
1994; Perugi et al. 2000; Schneck et al. 2008). In children and adolescents BD very
often follows a rapid or ultrarapid course (Geller et al. 1998; Findling et al. 2001),
and this might mean that there is great heterogeneity concerning the age-of-onset
effect in the development of rapid cycling. One paper reports that the duration of
illness is not longer in rapid cyclers, thus disputing the earlier onset of bipolar ill-
ness suggestion (Yildiz and Sachs 2004).

Alcohol and drug abuse are consistently reported to be more frequent in this
group (Cruz et al. 2008; Kupka et al. 2003, 2005; MacKinnon et al. 2003a). One
paper suggests the more frequent presence of history of childhood physical or sex-
ual abuse (Kupka et al. 2005). Rapid cycling patients also manifest more suicide
attempts (Azorin et al. 2008, 2010; Coryell et al. 2003; Cruz et al. 2008; Goldberg
et al. 2004; Hajek et al. 2008), but this might be because of more frequent and more
severe attempts in the same percentage of persons in comparison to non-rapid
cyclers (Garcia-Amador et al. 2009). A limited number of papers suggest such a
correlation with suicidality does not exist (Kilzieh and Akiskal 1999; MacKinnon
et al. 2003a; Wells et al. 2010).

Overall, close relationship to depression could be the cause of all of the above.
But also, at least partially the above characteristics could be explained by the fact
that probably because of earlier onset of bipolar illness, rapid cycling patients mani-
fest longer duration of illness in comparison to the same age patients without rapid
cycling, and this overloads them in a variety of ways (Azorin et al. 2008; Avasthi
et al. 1999; Maj et al. 1994; Berk et al. 2011; Vieta et al. 2013b).

Emotional lability and soft ultrarapid cycling within rapid cycling are not uncom-
mon (Coryell et al. 1992). In cases of ultrarapid cycling with cycle length less than
24 h, two-thirds of switches occurring between morning and evening are from
depression into mania/hypomania or euthymia and one-third in the opposite direc-
tion. Similarly, switches occurring between evening and the next morning are,
respectively, opposite (Feldman-Naim et al. 1997; Wilk and Hegerl 2010). When
the cycle length is greater than 24 h, the time of the day and the polarity of the epi-
sode seem to be random (Wilk and Hegerl 2010).

More severe forms of premenstrual tension syndrome, when present, might
accelerate cycling in female BD patients (Price and DiMarzio 1986). In
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retrospective studies of rapid cycling, the presence of severe premenstrual syndrome
might constitute a confounding variable (Dias et al. 2011). It is reported that rapid
cycling is found more often during the menopause (Dunner and Fieve 1974); how-
ever, most data do not support any relationship between the female reproducing
cycle and phase and rapid cycling (Bauer et al. 1994; Leibenluft et al. 1999).

The outcome of rapid cycling BD is variable. It is well known that a subgroup of
mood patients becomes ‘sensitized’, after repeated mood episodes, and the thresh-
old for the manifestation of new episodes becomes progressively lower leading to
more frequent relapses. Eventually the episodes are triggered spontaneously. This
‘kindling’ phenomenon is considered to be analogous to that observed in epilepsy
(Post et al. 1986; Post 1992). Some authors suggest that rapid cycling is the result
of a ‘kindling’ mechanism which results in shorter cycles and higher frequency of
episodes after the experiencing of repeated episodes (Cutler and Post 1982; Goldberg
and Harrow 1994; Post 1992; Zis and Goodwin 1979); however, there are some data
against such an assumption, suggesting no relationship of rapid cycling to number
of previous episodes (Turvey et al. 1999; Hammen and Gitlin 1997).

It is reported that one-third of patients manifest complete remission for at least
the past year, 40 % continue being rapid cyclers with severe episodes, while 14 %
remain rapid cycling but with attenuated episodes. A significant proportion of
patients (13 %) might become long cyclers (Koukopoulos et al. 2003). However, as
already mentioned before, in many cases rapid cycling is a transient phenomenon
rather than the final and stable stage of the illness (Bauer et al. 2008; Coryell 2005;
Coryell et al. 1992, 2003; Kilzieh and Akiskal 1999). Maybe patients with an initial
cycle pattern of depression—mania/hypomania-free interval have a worse outcome,
while patients with an initial cycle pattern of mania/hypomania—depression-free
interval might do better (Koukopoulos et al. 2003). This pattern was not observed in
other studies, and it is a matter of debate (Bauer et al. 1994; Coryell et al. 1992; Maj
etal. 1994).

A robust finding in the literature is that females constitute the majority of patients
with rapid cycling (Arnold 2003; Bauer et al. 1994; Cruz et al. 2008; Schneck et al.
2004; Tondo and Baldessarini 1998; Wehr et al. 1988; Yildiz and Sachs 2004), with
their proportion to be reported as high as 92 % (Wehr et al. 1988). However, the
most realistic estimations suggest that it averages around 72 % (Bauer et al. 1994).
The true risk is somewhat different and is reported to be inconsistently higher
among women (29.6 %) than among men (16.5 %) (Tondo and Baldessarini 1998).
This was confirmed by a recent meta-analysis (Kupka et al. 2003). Only one study
has reported a higher prevalence in males (Joffe et al. 1988), and some other reported
equal rates between males and females (Maj et al. 1994; Baldassano et al. 2005;
Serretti et al. 2002; Joffe et al. 1988). In one of them the study populations suffered
from a too large proportion of males (Baldassano et al. 2005). In another study, the
proportion of women was greater than the proportion of men only among patients
with eight or more episodes per year (Kupka et al. 2005).

This correlation between rapid cycling and female gender might stem from a
variety of factors, including the menstrual cycle and the higher risk of hypothyroid-
ism in females. Also there is a circular correlation of female gender with a number



3.3 Rapid Cycling 93

Table 3.2 Prevalence of rapid cycling in BD patients

Sample Rapid cycling

Publication Prevalence | size N N (%) Comments

Kukopulos et al. Current 434 86 (20 %)

(1980)

Nurnberger et al. Current 195 29 (15 %)

(1988)

Coryell et al. (1992) Current 919 46 (5 %)

Schneck et al. (2004) Current 456 91 (20 %) STEP-BD

Azorin et al. (2008) Current 1,090 86 (9 %)

Cruz et al. (2008) Current 3,089 535 (17.3 %) EMBLEM

Garcia-Amador et al. Current 305 55 (18 %)

(2009)

Coryell et al. (2003) Lifetime 345 89 (25.8 %) 13.7 (£6.1) years
follow-up

Dittmann et al. (2002) | Lifetime 152 41 (27 %) 2.5 years follow-up

Hajek et al. (2008) Lifetime 240 80 (33.3 %) Primary care sample

Yildiz and Sachs Lifetime 197 84 (43 %) Tertiary care sample

(2004)

Schneck et al. (2008) Current 1,742 562 (32 %) STEP-BD

Total current 8,230 1,490 (18.10 %)

Total lifetime 934 294 (31.48 %)

of factors, including depression and cyclothymic temperament (Kilzieh and Akiskal
1999) as well as a more deleterious effect of antidepressant treatment in females
specifically (Yildiz and Sachs 2003). The role of the bipolar type seems controver-
sial since the gender effect was reported to be stronger in the BD-I type (Schneck
et al. 2004; Yildiz and Sachs 2004), although BD-II is strongly related to female
gender. Overall the mean weighted by sample size, annual/current prevalence rate is
18.10 %, while the lifetime prevalence is estimated to be 31.48 % (Table 3.2).

A variety of medical conditions might cause rapid cycling BD in previously
mentally healthy individuals. These include subarachnoid haemorrhage (Blackwell
1991), closed head injury (Zwil et al. 1993) or focal temporal pole damage (Murai
and Fujimoto 2003). Other conditions related to rapid cycling include homocystin-
uria (Awara et al. 2012), mild immune activation which seems to normalize with
lithium treatment (Rapaport et al. 1999) and the effect of environmental temperature
and its changes (Boker et al. 2008). One study correlated rapid cycling in BD-II to
changes in the ventromedial prefrontal cortex (Narita et al. 2011).

The first report on the possible relationship between hypothyroidism and rapid
cycling appeared in 1979 and was an observation that patients receiving lithium and
thyroid substitution therapy were more prone to become rapid cyclers (Cho et al.
1979).

Today, hypothyroidism is considered by many authors to correlate with rapid
cycling with around half of rapid cycling patients manifesting it (Cowdry et al. 1983;
Bauer et al. 1990; Bauer and Whybrow 1990; Azorin et al. 2008; Kusalic 1992).



94 3 Long-Term Course

However, there are a number of methodological considerations including the medi-
cation status, recruitment bias, definition of hypothyroidism as well as the compari-
son groups. Also several authors report that no such a correlation exists (Joffe et al.
1988; Post et al. 1997; Maj et al. 1994; Bartalena et al. 1990; Coryell et al. 1992;
Kupka et al. 2002; Oomen et al. 1996; Wehr et al. 1988), and this is supported by a
meta-analysis (Kupka et al. 2003). On this basis thyroid augmentation is not recom-
mended for the treatment of rapid cycling BD patients (Kilzieh and Akiskal 1999)
although there are some but limited data in support of its efficacy (Kusalic 1992).

Although previous treatment with lithium was considered to be the cause of
hypothyroidism in many cases, there seems to be at least some rapid cycling patients
for whom this explanation is not valid (Bauer and Whybrow 1990; Fountoulakis
etal. 2013; Bauer et al. 1990). However, the relationship between lithium treatment,
female gender, hypothyroidism and rapid cycling (Bauer and Whybrow 1990;
Cowdry et al. 1983; Fountoulakis et al. 2008; Bauer et al. 1990) seems to be more
complex, since even in euthyroid rapid cycling patients but not in controls, short-
term lithium treatment might cause grade III hypothyroidism (Gyulai et al. 2003).
Also an association between the occurrence of thyroperoxidase antibodies and a
history of rapid cycling has been reported (Oomen et al. 1996). However, another
study disputed the presence of even this latent hypothyroidism (Joffe et al. 1988).

Conclusively, there are not sufficient data to support a direct link between rapid
cycling and hypothyroidism. More research is needed especially in patients who
have never received lithium.

It is widely accepted among clinicians that treatment of antidepressants, apart
from the induction of the manic pole, might also cause cycle acceleration. However,
this has not been solidly proven. The first case report of a possible antidepressant-
induced rapid cycling appeared in 1956 and concerned the monoamine oxidase
inhibitor iproniazid (Crane 1956). For the first time this issue was put forward sys-
tematically in the seminal paper of Wehr and Goodwin (1979). Since then many
studies addressed this question both retrospectively and prospectively. A major
problem is that many authors mix induction of the opposite pole by antidepressants
with induction of rapid cycling and carry observations from switching to rapid
cycling. The conclusions based on such an approach could not be considered to be
valid, but often constitute the basis of discussions and reviews.

The classical picture is that rapid cycling may be precipitated by the use of anti-
depressants in more than 70 % of cases and maintained after their continuation
(Wehr et al. 1988). More recent studies reported rates of antidepressant-induced
rapid cycling range between 3 % and 50 % (Goodwin and Jamison 1990; Wehr et al.
1988; Yatham et al. 2003), and this wide range is probably because of methodologi-
cal problems. It is suggested that such an induction happens mostly within the first
year of antidepressant initiation (Altshuler et al. 1995). However, the data are rather
inconclusive. The data from long-term retrospective studies are conflicting (Wolpert
etal. 1990; Angst 1985; Lewis and Winokur 1982, 1987, 1989). All shorter-duration
retrospective studies suggest an association between rapid cycling and antidepres-
sant use (Kukopulos et al. 1980; Wehr et al. 1988; Altshuler et al. 1995), while one
such study limited this association to female patients only (Yildiz and Sachs 2003).
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On the contrary only two prospective studies suggest the presence of such an asso-
ciation (Wehr and Goodwin 1979; Koukopoulos et al. 2003), while three others
were negative (Bauer et al. 2005, 2006; Coryell et al. 2003). The clinical profile of
those rapid cycling patients supposedly induced by antidepressants is not reported
to differ from the rest of rapid cycling population (Bauer et al. 1994) although
females (Yildiz and Sachs 2003) and especially female BD-II patients might be
overrepresented (Altshuler et al. 1995).

The conclusion of major reviews is that such an association is not supported by
the data or it is overvalued (Kilzieh and Akiskal 1999; Coryell 2005; Grunze 2008;
Mattes 2006). Also it has been proposed that the relationship of antidepressants
with rapid cycling, female gender and possibly BD-II merely probably reflects the
predominance of depression in rapid cyclers and consequently the predominance of
antidepressant treatment (Coryell et al. 1992; Vieta and Valenti 2013b). Currently
there are no data suggesting that other classes of agents (e.g. antipsychotics or anti-
epileptics) might induce rapid cycling.

Family studies suggest that patients with rapid cycling do not differ from the rest
in terms of family load for mood disorders. Although there are some reports sug-
gesting that they might have a stronger family loading of BD (Avasthi et al. 1999;
Wehr et al. 1988) and maybe more frequently a relative with rapid cycling
(MacKinnon et al. 2003a) and a close relationship to the presence of panic disorder,
substance abuse and suicidality in the family (MacKinnon et al. 2003a, b; Vieta
et al. 2004), these findings were usually not statistically significant, and essentially
most of the data are clearly negative (Bauer et al. 1994; Coryell et al. 1992; Kilzieh
and Akiskal 1999; Lish et al. 1993; Nurnberger et al. 1988; Fountoulakis and
Akiskal 2008). A meta-analysis confirmed a lack of familial load for rapid cycling
bipolar patients (Kupka et al. 2003).

In terms of specific genes, the Val66Met polymorphism (Green et al. 2006;
Muller et al. 2006); the SNPs hCV 11592756, rs2049045 and GT(n) (Muller et al.
2006) of the brain-derived neurotrophic factor (BDNF); the low activity allele varia-
tion in the COMT gene (Kirov et al. 1998; Papolos et al. 1998); the 5-HT transporter
gene (Rousseva et al. 2003) and the haplotype GGAC of the circadian gene CRY2
(Sjoholm et al. 2010) have been associated with rapid cycling BD. One study con-
cerning the low activity allele of the COMT gene was negative (Geller and Cook
2000). As a general conclusion from genetic studies, one can say that they are too
few, with small study populations, and results need clarification and replication. In
the future, it is important to control for a number of confounding factors like expo-
sure to antidepressants, temperament, etc. In this frame, an interesting hypothesis
suggests that temperament might act as the determining endophenotype while rapid
cycling serves as an intermediate phenotype (Sayin et al. 2007; Mackinnon and Pies
2006; Insel and Cuthbert 2009).

Conclusively, rapid cycling is still an uncharted area. Around one-third of BD
patients will experience rapid cycling at some time in their lives. A number of fac-
tors, including predominance of depression, treatment with antidepressants, female
gender, refractoriness to lithium and hypothyroidism, seem to involve in the aetio-
pathogenesis or to shape the clinical manifestations and the long-term outcome. The
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most proper definition of rapid cycling is still not available, since many patients
manifest emotional lability which often takes the form of ultra or ultra-ultrarapid
cycling, but they are often diagnosed as suffering from mixed episodes or personal-
ity disorders according to contemporary classification systems. It is highly likely
that rapid cycling represents a worsening of the underlying disorder, which, in turn,
leads towards a significant deterioration of clinical outcomes, more severe disability
and increased suicidality. There are convincing data that rapid cycling represents a
transitory period rather than a stable condition once it manifests. During those rapid
cycling periods, patients are difficult to diagnose and to treat especially when the
clinical picture resembles a personality disorder (Mackinnon and Pies 2006). Future
research should clarify whether rapid cycling represents an exacerbation of emo-
tional endophenotypes (e.g. affective temperaments) linked to disorders associated
with affective dysregulation, such as BD.
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