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Background: Numerous studies have observed that offspring of bipolar parents manifest a
broad spectrum of psychiatric disorders. We tested the hypothesis that in high risk offspring,
bipolar disorder evolves in a predictable clinical sequence from non-specific (non-mood) to
specific (mood) psychopathology.
Methods: Offspring fromwell-characterized families with one bipolar parent (high risk) or two
well parents (controls) were assessed annually or at anytime symptoms developed using
KSADS-PL interviews for up to 15 years. DSM-IV diagnoses were made on blind consensus
review using all available clinical material. We compared the age-adjusted risks of lifetime
psychopathology between high risk and control subjects and assessed the conditional
probability of developing a mood disorder given a history of non-mood disorders. In subjects
meeting full DSM-IV criteria for bipolar disorder, we assessed the sequence of psychopathology
against a clinical staging model.
Results:High risk offspringmanifest higher rates of anxiety and sleep disorders, as well as major
mood and substance use disorders compared to controls. Antecedent anxiety increased the age-
adjusted risk of mood disorder from 40 to 85% (hazard ratio of 2.6). High risk subjects who
developed a mood disorder had an increased risk of a substance use disorder (hazard ratio
of 2.4), typically meeting diagnostic criteria during or after the first major mood episode. The
evolution of psychopathology leading to bipolar disorder generally followed the proposed
sequence, although not all subjects manifest all stages.
Limitations: Larger numbers of high risk offspring prospectively assessed over the risk period
would allow confirmation of these preliminary findings.
Conclusions: Clinical stagingmay be a useful approach to refine the early diagnosis and facilitate
research into the evolution of bipolar disorder in those at familial risk.

© 2009 Elsevier B.V. All rights reserved.
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1. Introduction

From the detailed descriptions at the turn of the last
century by Kraepelin (1921), to the more recent long-term
observations by Angst (Angst, 1986; Angst and Sellaro, 2000;
Angst et al., 2005) and others (Akiskal, 1995; Coryell et al.,
1995), we have gained a solid understanding of the course of
established bipolar disorder (BD) in adults. However, we do
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not as yet have comparable data about the pre-morbid course
and onset of BD. Most of what is known about the early
manifestations of BD derives from retrospective data, which is
likely to overlook subtle or sub-threshold disturbances. Recall
may also be biased toward the onset of the full-blown
disorder, overlooking earlier psychiatric manifestations the
subject had either forgotten or not associated with the mood
disorder itself. A thorough understanding of the early course
is important for timely accurate diagnosis and intervention, as
well as for the prevention of substantial burden of illness
effects (Judd and Akiskal, 2003; MacQueen et al., 2001) and
suicide associated with untreated illness (Angst et al., 1990;
Muller-Oerlinghausen et al., 1994).
elopment of bipolar disorder, Journal of Affective Disorders
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Given the strong genetic contribution to BD (Smoller and
Finn, 2003), longitudinal studies of the children of BD parents
provide the opportunity for prospective observation and
measurement of milder and/or non-specific psychopatholo-
gical manifestations, which may represent early signs of, or
important precursors to, BD. This study design also circum-
vents diagnostic controversies surrounding the diagnosis of
BD in youth, given the specific genetic risk (Duffy, 2007) and
the substantial inconsistency of the bipolar diagnosis early in
the course in clinical samples unselected for family history
(Carlson et al., 2008). A number of cross-sectional high risk
studies have consistently reported a broad range of symptoms
and disorders among offspring of bipolar parents that cover
the spectrum of psychiatric problems (see DelBello and
Geller, 2001; Hodgins et al., 2002, for reviews and most
recently, Birmaher et al., 2009). However, high risk studies
with a longitudinal component have reported that subjects
manifesting these non-specific presentations not uncom-
monly develop mood disorders later in life (Akiskal et al.,
1985; Hammen et al., 1990).

In the earliest such study reported by Akiskal et al. (1985),
the referred offspring and siblings of bipolar patients were
assessed for up to 3 years. The initial psychopathological
manifestations among these referred high risk subjects
included: anxiety disorders, minor mood disorders and
adjustment disorders. Most affective disturbances began
during adolescence (mean 15.9 years; mode 15 years) and
were depressive in polarity. No manic or mixed or psychotic
depressive episodes onset before puberty. Over prospective
follow up, the clinical evolution of psychopathology shifted
from depressive disturbance to the manifestation of hypo-
manic episodes and therefore frank bipolarity.

We replicated this finding in a longitudinal prospective
study of the offspring of well-characterized bipolar parents
(Duffy et al., 2007a, 1998, 2002). Specifically, we observed
that in a substantial number of offspring, major mood
episodes (major depression, hypomania, mania) were pre-
ceded by non-mood disorders in childhood, followed in
adolescence by sub-threshold mood disturbances and sensi-
tivity to stress. The observation that subclinical depressive
symptoms heralded the onset of major depressive episodes
was not surprising based on the same observations in the
unipolar (UP) population (Garber, 2006). However, antece-
dent non-mood disorders were unexpected given that the
offspring in our study derived from families with one
carefully diagnosed bipolar parent (based on a wealth of
longitudinal clinical data), and one psychiatrically healthy
parent, thereby minimizing the contribution of assortative
mating. It remains open to question whether the early “non-
Fig. 1. Proposed stag
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mood psychopathology” represents co-morbid conditions
(independent concurrent or sequential disorders), a general
vulnerability towards non-specific psychopathology (par-
tially shared diathesis) or the early stages of BD (evolution
of one illness over development and time). If the latter, these
precursor conditions could identify among those at familial
risk who will go on to develop BD.

The importance and utility of a clinical staging model in
medicine is well known and has been helpful in schizophrenia
research (Phillips et al., 2002) and only recently discussed as a
possible approach to refining the diagnosis in BD (Berk et al.,
2007). The ability to characterize transitions from well to
oligosymptomatic to full-blown illness has important clinical
and research implications. BD treated in the early stages may
be less treatment refractory with a greater probability of
response to monotherapy (Duffy et al., 2009, 2007b). Despite
the fact that a positive family history is the single most robust
risk factor for BD, the majority of offspring in most families
will not develop the illness (Alda and Grof, 2000; Duffy et al.,
2000). This makes universal interventions among youth with
a positive family history impractical. Reliable clinical pre-
cursors of BD in offspring at genetic risk would allow us more
specifically to identify subjects at “ultra-high risk” who are
appropriate for close surveillance and early intervention.
Further, as pointed out by McGorry et al. (2008), research to
identify the pathological correlates of clinical stages would
assist our understanding of the pathophysiological process
underlying illness onset and progression.

From our repeated longitudinal clinical assessments of
high risk subjects over 15 years, we hypothesized a sequence
of clinical stages (see Fig. 1) and owing to the prospective
nature of the study, we were able to estimate the morbid risk
and ages of onset free from recall bias or bias inherent in
obtaining information only from parents. We predicted that
themajority of subjects would follow this sequence, but could
enter the sequence at any point; that is, not all subjects would
manifest all clinical stages. Also, we addressed the question of
prognostic value of non-mood disorders (anxiety, sleep,
attention (ADHD), learning disabilities (LD) and substance
use disorders) for the development of major mood episodes
in subjects at familial risk of BD. To our knowledge, no study
has yet evaluated the conditional probability of developing BD
if a child of an affected parent develops a particular non-mood
psychiatric disorder early in life.

2. Methods

The high risk and control offspring entered into this
analysis were recruited as part of an ongoing longitudinal
ing sequence.

elopment of bipolar disorder, Journal of Affective Disorders
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high risk study in accordance with a research protocol
described in detail elsewhere (Duffy et al., 2007a). Briefly,
high risk families were identified through a parent diagnosed
with BD. Parents completed SADS-L (Endicott and Spitzer,
1978) research interviews conducted by a research psychia-
trist and met DSM-IV diagnostic criteria for BD (I or II) based
on blind consensus review involving at least two additional
research psychiatrists using all available clinical material. For
inclusion in the high risk study, the other biological parent
was determined to have no lifetime history of a major
psychiatric disorder on the basis of SADS-L interviews.

Control families were identified through local schools of
comparable socioeconomic background to the high risk
families. The schools mailed out demographic screening
questionnaires to all families with children in grades 3–12
which inquired about family composition and the emotional
and physical health of the parents. Interested families mailed
back these questionnaires to the research team and those
indicating no major psychiatric or acute or chronic medical
illness in the parents were invited to a research diagnostic
interview. Parents were confirmed to have no lifetime history
of a major psychiatric disorder on the basis of SADS-L
interviews conducted by a research psychiatrist and con-
firmed on blind consensus review including at least two
additional research psychiatrists.

As a part of this research, all offspring consented and
signed forms approved by the responsible research ethics
board. Assent was obtained from all under age subjects along
with written consent from their parent(s). All consenting/
assenting children age 8–25 years from eligible families were
assessed in accordance with KSADS-PL/SADS-L format inter-
views conducted by a child and adolescent psychiatrist. These
offspring were then reassessed annually or at anytime
symptoms developed, up until the age of 30 years. This was
possible because we have ongoing contact with these families
either because the adult relatives are patients and/or are
involved in other research including genetic studies. We have
less than 5% drop-out rate for high risk families and 10% for
control families over the duration of the study. In the event of
family moves or subjects studying or working at a distance,
we would either travel to reassess these subjects or see them
when they returned home for holidays or visits. With
permission of the families, we also notified the responsible
family doctor of study involvement.

Final DSM-IV diagnoses in the offspring were made on the
basis of blind consensus review using all available clinical
information by at least two additional research psychiatrists,
one being a child and adolescent psychiatrist. Age of onset
was defined as the earliest age at which the full diagnostic
criteria were met, with the exception that for ADHD/LD the
age of onset assigned was 5 years. This reflects the fact that
these conditions were present throughout early development
andwere diagnosed at the beginning of elementary school for
all subjects.

2.1. Statistical analyses

Survival analysis (product-limit method, with Mantel–Cox
test statistics) was used to calculate the rates of Axis I
disorders in high risk and control subjects in order to adjust
for variable age at onset and for differences in age at last
Please cite this article as: Duffy, A., et al., Early stages in the dev
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observation. The outcome variable was a specific diagnosis
(anxiety disorder, sleep disorder, substance use disorder,
mood disorder). The time variable was age of onset for the
analyzed Axis I disorders or current age for censored
observations. The prevalence rates are reported as an age-
adjusted prevalence±standard error. These analyses were
conducted using the BMDP software, module 1L. In order to
compare age at last observation and duration of follow up
between high and low risk groups, we performed t tests. To
compare the sex ratios we used chi-square tests.

A Cox proportional hazard analysis was used to derive the
contribution of a number of independent variables to the age-
corrected risks of major mood disorders among high risk
subjects The independent variables tested included the
presence of anxiety, sleep, substance use disorders and
ADHD and/or LD. In case of a significant association, we
investigated whether the non-mood disorder preceded the
onset of mood disorder using the sign test. When the non-
mood psychopathology preceded the mood disorder, we also
calculated themorbid risk of mood disorder contingent on the
presence or absence of a lifetime history of the particular non-
mood disorder. When the non-mood psychopathology fol-
lowed the onset of mood disorder, we calculated the morbid
risk of non-mood disorder contingent on the presence or
absence of a lifetime history of mood disorder. For these
analyses, we included all subjects meeting diagnostic criteria
for at least one lifetime major mood episode (major
depression, hypomania or mania). As a measure of effect
size, we calculated hazard ratios using the Cox proportional
hazard model.

To test the staging hypothesis, we plotted the sequence of
psychopathology for all subjects affected with BD. The main
question was whether subjects progressed through the
staging model in the proposed sequence regardless of
where they entered the model (Fig. 1). It should be noted
that not all stages had to be present; the critical factor was
that, of those stages that were present, the proposed order
was followed. For each subject, this was coded as “yes,
progressed in order” or “no, did not progress in order”. We
also tested whether other Axis I disorders (ADHD/LD, anxiety,
sleep disorders) preceded the onset of mood disorders within
subjects using the sign test. We adopted a significance level of
p≤0.05 two-tailed for all analyses.
3. Results

3.1. Description of the study cohort

Table 1 displays descriptive statistics and compares
diagnostic information for the high risk and control offspring.
This analysis included 207 high risk and 87 control subjects.
The sex ratio was comparable between the groups (approxi-
mately 60% females). The mean age at enrolment occurred in
mid-adolescence, and on average the control subjects were
somewhat younger than the high risk subjects. It is important
to note that themajority (64%) of major mood episodes in this
analysis were prospectively captured and that the clinical
course is largely naturalistic as medication played a minimal
role in the early course of mood disorder (Duffy et al., in
press).
elopment of bipolar disorder, Journal of Affective Disorders
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Table 1
Descriptive information for high risk and control subjects.

High risk Control p

Number 207 87 –

Sex: % female 59 59 NS
Mean age at enrolment (SD) 16.5 (5.2) 14.7 (2.2) b .001
Mean age at analysis (SD) 20.2 (6.4) 16.1 (2.3) b .001
Prevalence ADHD/LD % a 8.3 5.8 NS
Age-adjusted prevalence — anxiety
disorders % (SE)

23.2 (3.4) 7.8 (3.1) ≤ .01

Mean age of onset (SD) 9.4 (4.8) 12.3 (1.6)
Age-adjusted prevalence — sleep
disorders % (SE)

18.0 (3.1) 0 (0.0) b .001

Mean age of onset (SD) 9.9 (5.7) –

Age-adjusted prevalence — minor
mood disorders % (SE)

31.8 (7.7) 8.1 (3.2) NS

Mean age of onset (SD) 14.5 (6.2) 11.2 (4.4)
Age-adjusted prevalence — major
mood disorders % (SE)

52.8 (5.2) 1.3 (1.2) b .001

Mean age of onset (SD) 16.8 (3.6) 12.3 (–)
Age-adjusted prevalence — substance
use disorders % (SE)

25.7 (4.1) 1.6 (1.6) ≤ .05

Mean age of onset (SD) 17.0 (2.8) 15.0 (–)

a ADHD/LD not age-adjusted as the age of onset for all subjects was taken
as age 5 years.
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3.2. Lifetime psychopathology — high risk versus
control offspring

As indicated in Table 1, high risk subjects manifested a
significantly higher age-adjusted prevalence of major mood,
anxiety, sleep and substance use disorders compared to
control subjects. There was no statistically significant differ-
ence in the rate of minor mood disorders, ADHD and/or LD
between the high risk and control groups; although the
prevalence of minor mood/adjustment disorders was several
fold higher in high risk compared to control subjects.With the
exception of substance use disorder, all non-mood lifetime
diagnoses had an earlier onset than major mood disorder.
From earliest to latest, the mean age of onset for non-mood
diagnoses in the high risk subjects affected for a major mood
disorder were: sleep disorders, anxiety disorders, adjustment
and/or minor mood disorders, major mood disorders and
finally substance use disorders.
Table 2
Results of Cox proportional hazard model analysis.

Outcome
(dependent variable)

Independent
variable

β SE β Hazard ratio
(95% CI)

p

Presence of major
mood disorder

Anxiety
disorder

0.96 0.25 2.60
(1.59–4.25)

0.0003

Substance use
disorder

0.75 0.26 2.12
(1.26–3.58)

0.007

Presence of
substance use disorder

Major mood
disorder

0.87 0.35 2.4
(1.20–4.76)

0.01
3.3. Major mood disorders

Of the total sample, 67 high risk (8 BD I, 12 BD II, 1
Schizoaffective BP, 17 BD NOS and 29 UP) and 1 control
subject (UP) had met lifetime DSM-IV diagnostic criteria for a
majormood disorder at the time of this analysis. Among those
high risk subjects affected with a major mood disorder, 67%
were females with a mean age of onset of mid-adolescence. In
97% (65/67) of these high risk subjects, the first mood
episode was either minor or major depression. When
including only major mood episodes, 90% (60/67) of subjects
had major depression as their first mood episode. No subject
manifested hypomania or mania prior to age 14, with an
average latency of 3.5±2.6 years following the index
depressive episode. The mean age of onset of the first
hypomanic or manic episode was 19±3.8 years.
Please cite this article as: Duffy, A., et al., Early stages in the dev
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3.4. Age corrected risk of major mood disorder given other
non-mood lifetime diagnoses

In the Cox proportional hazard model, the presence of
anxiety and substance use disorders independently and
significantly contributed to the risk of major mood disorder
among high risk subjects (see below), whereas there was no
statistically significant association between sleep disorders or
ADHD/LD and major mood disorders (Table 2).

At the time of the last observation, 41 high risk subjects
had met lifetime DSM-IV criteria for at least one anxiety
disorder (generalized, social, simple phobia, panic disorder);
however, no cases of post traumatic stress or obsessive
compulsive disorder were observed. Among subjects with
both an anxiety and a mood disorder (n=27), in all cases the
anxiety disorder preceded the onset of the index major mood
episode (sign test, pb0.0001) by an average of 8±5.1 years.
The mean age of onset of anxiety disorders in the group with
both mood and anxiety disorders was 9±4.5 years, while the
mean age of onset of mood disorder was 17±4.3 years.

In the majority of subjects with a lifetime history of both
anxiety andmood disorders (20/27), the onset of anxiety was
prior to 10 years of age and the onset of mood disorder was
after age 10. Only 6 of the 27 subjects had onset of anxiety
disorder after 10 years of age and all of these subjects had an
onset of mood disorder after age 10 years as well.

Since anxiety disorder preceded mood disorder, we
calculated the morbid risk for the development of mood
disorder in high risk subjects with versus without an anxiety
disorder. The age-adjusted morbid risk of mood disorder
among subjects with an anxiety disorder was 85% compared
to 40% in those without a history of anxiety disorder, with a
hazard ratio of 2.6; 95%CI=1.59–4.25 (Table 2, Fig. 2).

At the time of the last observation, 34 high risk subjects
had met lifetime DSM-IV criteria for a substance use disorder.
Among the high risk subjects with both substance use and
mood disorders (n=21), in 7 out of 21 cases substance use
preceded the onset of the indexmajormood episode, whereas
in all other subjects (14/21) substance use started during or
after the onset of the index major mood episode. Among
subjects with both a mood and substance use disorder, the
mean age of onset was 16.9±3.5 and 16.9±2.4 years,
respectively. Since substance use disorders in most instances
onset during or following the first major mood episode, we
calculated the morbid risk for the development of substance
use disorders in high risk subjects with versus without a
mood disorder. High risk subjects without a history of mood
disorder had 18% age-adjusted morbid risk of substance use
disorder. Among those high risk subjects with a history of
elopment of bipolar disorder, Journal of Affective Disorders
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Fig. 2. Risk of mood disorders in subjects with and without a history of anxiety disorders.

5A. Duffy et al. / Journal of Affective Disorders xxx (2009) xxx–xxx

ARTICLE IN PRESS
major mood disorder, the age-adjusted morbid risk of
substance use disorder was 35%, with a hazard ratio of 2.4;
95%CI=1.20–4.76 (Table 2).

3.5. Clinical stages of bipolar disorder among high risk offspring

As a test of the proposed staging model, we plotted the
temporal sequence of psychopathology for all high risk
offspring meeting lifetime diagnostic criteria for BD of
which there were 21 subjects, see Fig. 3.

In Table 3, we report the mean age of onset for lifetime
psychiatric diagnoses for these same 21 subjects meeting DSM-
IV lifetime criteria for BD. Although not all subjects manifested
all clinical stages, the sequence (non-mood → minor mood/
adjustment → major depression → hypomania/mania) was
followed by 15/21 subjects (71%). Nineteen out of 21 subjects
Fig. 3. Age of onset of diagnosable disorders in
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(90%) followed the progression from non-mood → minor
mood/adjustment disorders → major mood disorders.

Nine of the 21 subjects (43%) with a diagnosis of BD expe-
rienced ADHD, anxiety or sleep disorders. In all of these cases
the anxiety or sleep disorder preceded the onset of first major
mood episode (sign test, p=0.008). Eight of the 21 subjects
(38%) experienced a minor mood disturbance as defined by
either a depression NOS, mood disorder NOS or an adjustment
disorder with depressed and/or anxious symptoms. In all but
one subject, the onset of theminormood disorder preceded the
first major mood episode (sign test, p=0.07).

In 16 out of 21 (76%) subjects who met diagnostic criteria
for BD, the first major mood episode was depressive
(p=0.01). When taking minor mood episodes (depression
NOS) into account, 18 out of 21 subjects (86%) had either a
major or minor depression as the first episode (sign test
high risk subjects with bipolar disorder.

elopment of bipolar disorder, Journal of Affective Disorders
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Table 3
Lifetime diagnoses in high risk offspring meeting DSM-IV diagnostic criteria for bipolar disorder.

Subject Diagnosis a Sex Age of onset of
non-mood disorder

Non-mood
disorder diagnosis

Age of onset of
minor mood disorder

Minor mood
disorder diagnosis

Age of onset of index
major depressive
episode

Age of onset index
hypomanic/manic,
episode

1 BD I M 19.0 Anxiety – – 19.8 21.9
2 BD I M – – – – 12.1 15.5
3 BD I M 5.0 ADHD b 13.9 Mood NOS c 15.9 16.9
4 BD I M – – – – 13.2 17.2
5 BD I F – – 23.6 Dep NOS 21.7
6 BD I F – – – – 18.2 20.7
7 BD I F – – – – 19.8 24.9
8 BD I F 10.0 Anxiety 5.0 Adjustment 23.0 26.6
9 BD II M – – – 13.5 22.5
10 BD II F 7.0 Anxiety 13.1 Dep NOS 21.0 15.1
11 BD II M – – – – 16.1 26.4
12 BD II F – – 13.2 Dep NOS 16.9 14.7
13 BD II F – – 13.1 Dep NOS 16.1 16.5
14 BD II M – – – – 15.8 15.3
15 BD II F 7.0 Anxiety – – 13.4 17.5
16 BD II F – – – – 15.2 19.2
17 BD II F 2.5 Sleep 7.0 Adjustment 16.7 15.8
18 BD II M 5.0 Anxiety – – 17.0 20.1
19 BD II F 7.0 Anxiety – – 16.0 16.3
20 BD II F – – – – 15.0 22.3
21 Sch-BD F 5.0 ADHD 10.4 Dep NOS 11.7 15.4

a BD I, bipolar disorder I; BD II, bipolar disorder II; Sch-BD, schizoaffective-bipolar disorder.
b Attention deficit/hyperactivity disorder.
c Not otherwise specified.
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p=0.002). Finally, 48% of the BD subjects would have met
diagnostic criteria for BD NOS at an earlier stage of illness on
the basis of at least one major depressive episode and full-
threshold hypomanic symptoms falling short of the one week
DSM-IV duration criterion.

4. Discussion

There was a significantly increased risk of both mood
and non-mood disorders including sleep, anxiety and
substance use disorders, but not ADHD, among the offspring
of parents with well-characterized BD compared to off-
spring of well parents. The first major mood episode in the
overwhelming majority of high risk offspring was depres-
sion, occurring in mid-adolescence. The presence of anxiety
disorders among the high risk offspring more than doubled
the risk of developing a major mood disorder, on average
8 years after meeting full diagnostic criteria for the anxiety
disorder. Moreover, having a mood disorder was associated
with almost double the risk for developing a substance use
disorder. In the majority of cases, subjects diagnosed with
BD followed a predictable sequence of evolving psychopa-
thology. Specifically, a number of children developed sleep
and anxiety disorders, then around puberty minor depres-
sive symptoms and sensitivity to stress. Subsequently, in
mid-adolescence, recurrent major depressive episodes onset
followed several years later by activated mood episodes.
These observations collectively support the utility of a
clinical staging model in BD.

The evolution from non-mood antecedents to mood
disorders represents a departure from the findings reported
in classical studies of adult patients with established illness.
Specifically, earlier observations in adults suggested an abrupt
onset of majormood episodes starting in late adolescence and
Please cite this article as: Duffy, A., et al., Early stages in the dev
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early adulthood, which in some patients followed milder
attenuatedmood disturbances (Angst, 1986; Kraepelin,1921).
These studies did not report an elevated risk of non-mood
psychopathological antecedents in childhood. This may
reflect the fact that both Kraepelin and Angst described
patients identified through hospitalization, and had to rely on
retrospective information in order to reconstruct the onset
and pre-hospitalization course of illness. Further, biases
associated with retrospective recall may have been amplified
by the effects of psychosis, medication and duration of illness.

The increased risk of non-mood psychopathology in those
developing mood disorders is congruent with several other
studies. The Dunedin study reported on heterotypic associa-
tions between childhood psychiatric disorders and subse-
quent psychopathological manifestations in early adulthood
(Kim-Cohen et al., 2003). Genetic studies have shown that
childhood anxiety disorders, but not childhood depressive
disorders, share a genetic predisposition with adolescent
depression (Eaves et al., 2003). Finally other high risk studies
have reported an evolution of psychopathology over devel-
opment in keeping with our own observations (Akiskal et al.,
1985; Hammen et al., 1990; Shaw et al., 2005).

Ours is the first study to report on the prognostic impact of
non-mood psychopathology for the later development of BD
among longitudinally assessed high risk offspring. This
observation has important clinical and research implications.
A positive family history of BD is the strongest single risk
factor for the development of related mood disorders.
Previous studies have estimated the relative risk of BD
among the offspring of affected parents at around 10 to 15
fold that of the general population risk (Duffy et al., 2000;
Hodgins et al., 2002; Lapalme et al., 1997). However, the
majority of first degree relatives of bipolar probands do not
develop the illness (Rice et al., 1987). Currently we lack
elopment of bipolar disorder, Journal of Affective Disorders
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clinical or biologicalmarkers whichwould allow us to identify
among those at familial risk who will become ill.

From our observations over almost 15 years, we have
preliminary evidence that anxiety disorders manifesting in
individuals at familial risk for BD represent an early stage of
BD and thus may assist in the early identification of “ultra-
high risk” individuals who will go on to develop BD. Com-
bining familial risk with the presence of an anxiety disorder
elevated the age-adjusted risk of a major mood disorder in
our cohort to over 80%. In otherwords, whereas themajority of
offspring of bipolar parentswill remain unaffected, themajori-
ty of offspring of bipolar parents who manifest anxiety dis-
orders, will develop a major mood disorder later in life. It
is also remarkable that this harbinger of future mood disorder
in high risk subjects appears on average 8 years prior to the
index major mood episode. This time interval may become
greater as more high risk subjects go on to develop a mood
disorder with further longitudinal observation.

The developmental trajectory of mood disorder in the high
risk offspring, from depression in mid-adolescence to the first
activated episode (hypomanic/manic) on average 3 years
later (in all cases after the age of 14), stands in contradiction
to recent descriptions of mania in very young children. That is,
some researchers have proposed that very young children
manifesting a syndrome characterized by ADHD, behavioral
problems, chronic irritability and rapid mood cycling are
suffering from an early severe form of BD usually referred to
as pediatric-BD (Biederman et al., 1999; Geller et al., 2008).
Others contend that this clinical presentation is more likely a
non-specific predictor of variable psychiatric outcomes and
not an early form of BD (Dubicka et al., 2007; Harrington and
Myatt, 2003; Klein et al., 1998). Our observations from
prospective follow up of offspring of carefully diagnosed
parents with BD support the latter view.

There are fundamental differences between the early
clinical stages of BD described in our high risk subjects
compared to the presentations of pediatric-BD described in
clinically referred children unselected for family history. In
our study, over 60% of the subjects affected for a mood
disorder were female, and the early childhood disturbances
tended to be sleep and/or anxiety disorders, not behavioral or
conduct disorders. In addition, we did not find an increased
rate of ADHD or LD among the high risk offspring compared to
controls. Further, diagnosable mood disorders began to
manifest only in early adolescence and there were no
diagnosable hypomanic or manic episodes in childhood. Last
but not the least, the depressive and hypomanic/manic
episodes we did observe were generally typical, characterized
by a refractory depressed or euphoric mood, respectively; as
opposed to chronic irritability and/or ultra-rapid cycling.

High risk studies starting with more homogenous care-
fully diagnosed bipolar parents and including prospective
repeated assessments of the offspring are congruent with our
observations. Specifically, these studies support the finding
that hypomanic and manic episodes with relatively classical
features do not manifest until at least mid-adolescence,
although sub-threshold mood symptoms and non-mood
disorders (anxiety, sleep) may be antecedents (Akiskal
et al., 1985; Hillegers et al., 2005; Shaw et al., 2005). While
prospective observations of clinical populations of children
diagnosed with BD report much earlier onsets and atypical
Please cite this article as: Duffy, A., et al., Early stages in the dev
(2009), doi:10.1016/j.jad.2009.05.022
clinical presentations (Birmaher and Axelson, 2006; Leiben-
luft et al., 2003a, b), the consistency of the bipolar diagnosis is
very low in longitudinal follow up, especially in youth with
psychotic symptoms and in those with a history of early
childhood psychopathology (Carlson et al., 2008; Hazell et al.,
2003; Meyer and Carlson, 2003).

Overall, we did not find an elevated rate of ADHD in our
high risk sample compared to controls, as reported in some
other high risk studies (Chang et al., 2000). In a recent study
involving a large heterogeneous sample of bipolar families,
the significantly increased rate of ADHD in high risk
compared to control offspring became non-significant after
adjusting for possible confounding variables, including socio-
economic status and non-bipolar psychopathology in the
control parents (Birmaher et al., 2009). In a prior report, we
found an elevated rate of ADHD and/or LD among the
offspring of lithium non-responders compared to the off-
spring of lithium responders and to controls (Duffy et al.,
2007a). We did not have sufficient numbers to compare
between high risk subgroups in this analysis, although our
data suggests that cognitive difficulties may be present in
some high risk offspring as part of a specific subgroup charac-
terized by neurodevelopmental antecedents (cluster A traits,
ADHD, LD), non-completely remitting mood disorders and
parents whose BD does not respond to prophylactic lithium.

The staging sequence supported by our high risk data has
direct implications for treatment. The current DSM diagnostic
approach lends itself to polypharmacy as there is the
embedded assumption that different diagnoses represent
independent disorders, each requiring a separate treatment.
As discussed by Reichart and others (DelBello et al., 2001;
Reichart and Nolen, 2004) there is a risk of unmasking latent
BD by treating high risk children with psychostimulants.
Similarly, without considering the familial risk or the
developmental course of illness, early manifestations of latent
BD may often be treated with some form of psychotherapy
and/or antidepressants. In symptomatic offspring at genetic
risk for BD, the recommended treatments for anxiety or
depression may be unhelpful and potentially harmful con-
sidering the high risk of suicide associated with untreated BD
(Muller-Oerlinghausen et al., 1992) and the risk of paradox-
ical worsening associated with antidepressants (Duffy, 2006;
O'Donovan et al., 2008). It is not known but worthwhile
studying, if by treating anxious or depressed patients at
genetic risk for BD with mood stabilizers, we might positively
influence the future illness course. Furthermore, the observa-
tion that substance use disorder is a major complication of
mood disorder in the high risk population provides an
opportunity for studying specific risk factors and testing
early and possibly preventive interventions.

In terms of limitations, it should be noted that the
observations described in this report relate only to youths at
familial risk of BD and not to community based or referred
populations unselected for family history. Therefore, in
populations not at familial risk for BD, childhood anxiety,
sleep and/or minor mood disturbances should not be viewed
as early stages of BD; a point made earlier by Carlson (Carlson
andWeintraub, 1993) among others. The conclusions are also
limited in this report by the small numbers of subjects
meeting full diagnostic criteria for BD (n=21). In the initial
analyses we included all high risk subjects meeting diagnostic
elopment of bipolar disorder, Journal of Affective Disorders
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criteria for at least one major mood episode (n=67) given
the high likelihood that UP disorders represent latent BD in
these families (Blacker and Tsuang, 1993). We would like to
raise the point that BD in offspring at genetic risk appears to
present in clinical stages and starts for many in childhood;
however, we are not suggesting that in all individuals BD
evolves in this way. Finally, we require longer observation of
larger numbers of high risk offspring developing BD to
confirm the findings reported here.

The findings from this analysis raise questions as to why
BD manifests in a sequence of non-specific psychopathologi-
cal presentations. Speculations would have to include the
possibility that central nervous system maturation plays an
important role in mediating the nature of the clinical
manifestations of the underlying genetic inheritance. As
well, we would have to take into consideration important
aspects including the interaction of genetic risk with other
mediating and moderating influences. Finally, we agree with
McGorry et al. (2006) that mapping the pathological
correlates associated with clinical stages would increase the
validity and utility of staging in BD and would shed light on
mechanisms that explain, or factors that intensify, illness
progression. For now, it is clear that we need to incorporate
the family history and the nature of the longitudinal course in
diagnostic assessments of young patients manifesting psy-
chiatric symptoms in order to put these relatively non-
specific early presentations in a clinically meaningful context.
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