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Abstract

Objective: Depressive and anxiety disorders are common in youth who are at risk for bipolar
disorder (i.e., youth who have at least one parent with bipolar disorder) and antidepressants

are commonly prescribed as treatment. However, there are few data regarding the safety and
tolerability of antidepressants in this population. Therefore, we sought to prospectively examine
the effects of these medications in children and adolescents who are diagnosed with depressive or
anxiety disorders and have a parent with bipolar I disorder.

Methods: Youth aged 9-20 years, with at least one parent with bipolar I disorder [high

risk (HR)] were recruited (n = 118) and assessed using semi-structured diagnostic interviews.
Participants were prospectively evaluated using a modified version of the Longitudinal Interval
Follow-up Evaluation to assess changes in affective and anxiety symptoms and were treated
naturalistically
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Results: Over the course of 43 to 227 weeks (mean duration of follow-up: 106 + 55 weeks),
21% (n = 25) of youth had antidepressant exposure and, of these, 57% (n = 12) had an

adverse reaction (e.g., irritability, aggression, impulsivity, hyperactivity) that led to antidepressant
discontinuation. Those patients who experienced an adverse reaction were significantly younger
than those who did not (p = 0.02) and discontinuation of antidepressant therapy secondary to

an adverse event occurred at an average of 16.7 = 17.4 weeks (median: 11 weeks, range: 2-57
weeks). Cox proportional hazard analyses yielded a hazard ratio of 0.725 (p = 0.03), suggesting
that there is a 27% decrease in the likelihood of an antidepressant-related adverse event leading to
discontinuation with each one-year increase in age.

Conclusions: Antidepressant medications may be poorly tolerated in youth with a familial risk
for developing mania. Controlled studies further assessing treatments for depression and anxiety in
HR youth are urgently needed.
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Bipolar disorder is a chronic, disabling neuropsychiatric illness which frequently begins
during adolescence and is highly heritable (1, 2). Offspring of parents with bipolar
disorder have an elevated risk of developing mood and anxiety disorders (3—7). Moreover,
when offspring of parents with bipolar disorder develop prominent mood symptoms, their
risk for mania (and by definition bipolar disorder) increases. Importantly, antidepressant
medications, which are commonly used to treat symptoms of depression (8, 9) and anxiety
(10-12) in youth may accelerate the onset of mania or manic symptoms (13, 14).

It has been suggested that the emergence of an earlier age of onset of manic episodes

may be associated with increased use of antidepressant (and stimulant) medications in
patients who may already be at risk of developing bipolar disorder (15). Indeed, a recent
study found that 50% of children with or at high risk for bipolar disorder had experienced
antidepressant-induced mania, and 26% experienced new onset suicidal ideation within one
month of starting an antidepressant (16). In a retrospective case review, 58% of adolescents
with bipolar disorder who were treated with antidepressants or stimulants met criteria for
treatment-emergent mania within an average of 14 days, and treatment-emergent mania was
more frequently observed following treatment with antidepressants than stimulants (44%
versus 18%) (17). Similarly, a retrospective study found that five out of six (83%) patients
transitioning to mania were previously treated with a selective serotonin reuptake inhibitor
(SSRI) antidepressants (18).

Currently, there are few data that directly or prospectively address the safety and tolerability
of antidepressants in youth with a familial risk for developing bipolar disorder. In a small
prospective study of nine youth (aged 7-16 years) with family histories of bipolar disorder
treated with an SSRI (paroxetine) in comparison to the combination of paroxetine and
divalproex, paroxetine treatment (either as monotherapy or as combination treatment with
divalproex) was poorly tolerated (19). In this series, > 50% of youth experienced manic

or hypomanic symptoms or developed suicidality ‘despite the use of a conservative dosing
strategy’ (19, 20). Studies evaluating the efficacy, safety, and tolerability of antidepressants

Bipolar Disord. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Strawn et al.

Methods

Page 3

for depressive and anxiety symptoms in youth with a parent with bipolar disorder are
necessary as an initial step toward establishing effective treatments in this population (21).

With these considerations in mind, we prospectively evaluated the effects of antidepressant
treatment in a cohort of youth at-risk for developing bipolar disorder. We hypothesized that
antidepressant treatment—although standard clinical practice for youth with anxiety and
depressive disorders—would exacerbate illness course and would be poorly tolerated.

Subjects and assessments

Youth (n = 118), aged 9-20 years old, with at least one parent with bipolar | disorder [high
risk (HR)] were recruited from the community. At baseline, patients could not have a history
of alcohol or substance dependence, an I1Q total score < 70, or a DSM-IV-TR diagnosis

of bipolar disorder or a psychotic disorder [i.e., schizophrenia, schizoaffective disorder,
psychosis not otherwise specified (NOS)]. All subjects and their legal guardians (if < 18
years) provided assent and consent, respectively.

Offspring were assessed using the Washington University Kiddie-Schedule for Affective
Disorders and Schizophrenia and parents were assessed using the Structured Clinical
Interview for DSM-IV administered by raters with established diagnostic reliability (kappa
> 0.9). To be included in the study, each child or adolescent had to have at least one
biological parent diagnosed with DSM-IV-TR bipolar | disorder. Each child or adolescent
was prospectively evaluated every 1-4 months (depending on mood symptom severity) using
a modified version of the Longitudinal Interval Follow-up Evaluation (22) to assess changes
in mood symptoms. Treatment during the study was naturalistic and was provided either

by board-certified child and adolescent psychiatrists (MPD, DHB, and JRS) who were also
investigators on the current study or by community providers. Information regarding past or
current antidepressant exposure was collected by the investigators. Age (at baseline), sex,
race, psychiatric diagnoses, type and duration of antidepressant exposure, and any adverse
events that led to antidepressant discontinuation were recorded and patients were categorized
by the presence or absence of an adverse reaction to antidepressant exposure that led to
discontinuation. In this regard, at each patient visit, medication adherence as well as mood
and anxiety symptoms were systematically recorded and rated, respectively by the treating
psychiatrist over each week since the preceding visit. Additionally, in circumstances in
which antidepressant medication had been discontinued, the date of discontinuation was
recorded by the treating psychiatrist.

Statistical analysis

Fisher’s Exact and Wilcoxon tests were used to assess demographic and clinical differences
between high-risk youth exposed and not exposed to antidepressants as well as those

with and without an adverse reaction that lead to discontinuation of antidepressants. In
addition, to test the hypothesis that higher baseline scores on the Young Mania Rating
Scale (YMRS) (23) would be present in the patients who experienced adverse events
leading to discontinuation, Wilcoxon tests were used to compare YMRS scores between
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the two groups (e.g., antidepressant adverse event and no antidepressant-related adverse
event). Finally, exact logistic regression [as implemented in SAS PROC LOGISTIC (v9.2)]
was used to assess risk factors for having an adverse reaction to antidepressants which

led to discontinuation. For model parameters and predicted probabilities, we report 95%
confidence intervals (Cls). Additionally, a Cox proportional hazard analysis was utilized

to evaluate the relationship between age and time to discontinuation of antidepressant
secondary to an adverse event.

Demographics and clinical characteristics

The mean [+ standard deviation (SD)] age of the HR youth sample (n = 118) was 14 + 3
years, 54 (46%) were girls, and 87 (74%) were White. Twenty-one (18%) of the offspring
had antidepressant exposure either immediately prior to (n = 2) or during prospective follow-
up (n = 19). There were no statistically significant differences in demographic characteristics
between HR youth with and without antidepressant exposure (age at baseline: p = 0.83;

sex: p = 0.20; race: p = 0.27). The mean (SD) age (at baseline) of the HR youth exposed

to antidepressants was 14 (2) years, 7 (33%) were girls, and 18 (86%) were White. Eleven
(52%) of the 21 were diagnosed with a depressive disorder, eight (38%) were diagnosed
with an anxiety disorder, four (19%) were diagnosed with a disruptive behavior disorder, and
nine (43%) were diagnosed with attention-deficit hyperactivity disorder (ADHD). Twelve
(57%) were diagnosed with more than one disorder. The total follow-up period of the
patients was ranged from 43 to 227 weeks (106 + 55 weeks).

Antidepressant treatment

Rates of depressive disorders (p = 0.04), anxiety disorders (p = 0.02), and disruptive
behavior disorders (p = 0.02) were greater in those exposed to antidepressants than in
those without exposure. Fourteen (66%) of the youth had taken SSRIs, eight (38%) had
taken bupropion, and one (5%) had taken duloxetine. Two youth had received more than
one antidepressant trial. The mean doses (mg/day) were: fluoxetine 16 + 5 (range: 10-20);
sertraline 28 + 32 (range: 5-50); escitalopram 20 (n = 1); bupropion 264 + 63 (range:
150-300); citalopram 25 + 13 (range: 10-40) and duloxetine 60 (n = 1).

Adverse events associated with antidepressant treatment

Twelve (57%) of the HR youth had an adverse reaction to antidepressant treatment that led
to discontinuation and three of these had diagnoses of major depressive disorder (MDD),
two had diagnoses of depressive disorder NOS, and five were diagnosed with anxiety
disorders. Among patients treated with antidepressants who had an adverse reaction, the
mean duration of treatment was 16.7 + 17.4 weeks (median: 11 weeks, range: 2-57 weeks).
The most common adverse reaction was increased irritability (n = 7), followed by increased
aggression (n = 5), psychosis (n = 2), increased impulsivity (n = 2), suicidal ideation (n =
1), insomnia (n = 1), and increased hyperactivity (n = 1). Additionally, three patients were
hospitalized (two for aggression and one for suicidal ideation). There was no difference in
rates of adverse reactions between those taking SSRIs and those taking bupropion (50%

of those who received a SSRIs versus 63% of those who received bupropion; Fisher’s
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Exact p = 1.00). HR youth with an adverse reaction were significantly younger than those
without an adverse reaction (13 + 2 versus 15 + 2 years, p < 0.03, Table 1). There were

no statistically significant differences in sex, race, or the presence of an anxiety disorder,
depressive disorder, disruptive behavior disorder, or ADHD between those with and without
an adverse reaction to antidepressants (Table 1). Additionally, the time to discontinuation in
patients who had an adverse reaction did not differ between patients with or without anxiety
disorders (p = 0.2) or between patients with and without depressive disorders (p = 0.6). Of
the patients who discontinued antidepressants as a result of adverse events (n = 12), 2 were
subsequently treated with alpha-2 agonists, one with a second generation antipsychotic and
SSRI, one with atomoxetine, three with stimulant monotherapy, one with lamotrigine, and
the remainder did not resume pharmacologic treatments.

Patients who developed adverse events (n = 12) leading to antidepressant discontinuation
compared with those not experiencing adverse events (n = 6) showed no statistically
significant differences in baseline YMRS (p = 0.53) or Hamilton Rating Scale for
Depression total scores (p = 0.57). Logistic regression analyses revealed that for every

year decrease in age the odds of an adverse reaction to antidepressants increased by a

factor of 1.8 (95% CI = 1.1, 3.6, p = 0.02). Our logistic regression model predicted that

for a 9-year-old, the chance of having an adverse reaction to antidepressants was 97% as
compared to 4% for a 20-year-old (Fig. 1), although the probability at any particular age is
necessarily rather imprecise given the small sample size. Additionally, our Cox proportional
hazard analysis of the relationship between age and time to discontinuation of antidepressant
secondary to an adverse event yielded a hazard ratio estimate of 0.725 (CI: 0.54-0.97, p =
0.03), suggesting that there is a 27% decrease in the likelihood of an antidepressant-related
adverse event leading to discontinuation with each one-year increase in age.

Conclusions

Our findings suggest that antidepressants are commonly used to treat depressive and
anxiety disorders in HR youth. Moreover, although the current study of youth at familial
risk for bipolar disorder is naturalistic and not controlled, these results suggest that
younger patients are more likely to experience antidepressant-induced adverse events
(including antidepressant-induced activation and manic symptoms). In this regard, Martin
and colleagues (14) observed that younger and peripubertal children were at higher

risk for antidepressant-associated manic symptoms than older children and young adults
(14). Interestingly, the presence of baseline and treatment-emergent manic symptoms in
pediatric patients with SSRI-resistant major depressive disorder was recently identified
as a specific risk factor for poor outcome (24). However, in the present study, we
observed trends towards higher irritability and motor hyperactivity in patients who
subsequently developed adverse events with antidepressant treatment, consistent with
the notion that subsyndromal manic symptoms (or behavioral activation) predict poor
treatment response across diagnoses. While we lack a direct comparison group in the
present study, it is of interest that, in a demographically similar group of youth (n =

8, mean age 13 * 3 years), with MDD (and frequent comorbid anxiety disorders) who
did not have any family history of bipolar disorder and who were treated with SSRI

or serotonin—norepinephrine reuptake inhibitor (SNRI) monotherapy, did not experience
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antidepressant-induced activation or antidepressant-induced manic symptoms which resulted
in discontinuation of antidepressants. Additionally, our group followed a cohort of youth
(mean age 13.3 + 3 years, n = 29) years with a diagnosis of MDD (and frequent comorbid
anxiety) who were treated with placebo over the course of eight weeks and we did not
observe any treatment-emergent manic symptoms nor treatment-emergent activation. Last,
these data suggest that co-morbidity may contribute to the possibility of antidepressant
adverse events leading to discontinuation. In this regard, the presence of ADHD was
associated with an odds ratio = 2 for an antidepressant-related adverse event, however, this
because of the small sample size, this odds ratio should be interpreted cautiously.

Our findings also raise the possibility that, given the poor tolerability of antidepressants

in HR youth presenting with anxiety and depressive disorders, alternative interventions for
these conditions might be considered prior to traditional antidepressant medications. Among
potential interventions are psychotherapeutic treatments that are currently recommended
for these anxiety and depressive disorders in children and adolescents (8, 10, 25).
Additionally, the potential negative effects of antidepressant medications in youth at high
risk for developing bipolar disorder suggest that alternative interventions are needed for

the treatment of prodromal mood symptoms. Lithium was evaluated for the treatment of
MDD in 30 prepubertal children with a family history of bipolar disorder (80%) or a
multigenerational family history of MDD without bipolar disorder (20%) in a six-week,
double-blind, placebo-controlled trial. However, in this study, lithium (mean serum level: 1
+ 0.16 mEg/L) was no more effective than placebo for treating prepubertal depression in
these high-risk children (26). A 12-week open-label study of divalproex for the treatment
of 24 children and adolescents with at least one biological parent with bipolar disorder and
at least one of the following DSM-IV disorders: MDD, dysthymic disorder, cyclothymic
disorder, or ADHD and moderate affective symptoms found that 75% of patients were
responders by primary outcome criteria (very much improved or much improved on the
Clinical Global Impressions—Improvement scale) (27). However, a study of 56 youth ages
5-17 years with bipolar disorder NOS or cyclothymia who also had at least one biological
parent with bipolar disorder were randomly assigned to double-blind treatment with either
divalproex or placebo for up to five years. The groups did not significantly differ in survival
time for discontinuation for any reason (p = 0.93) or discontinuation due to a mood event
(p =0.55). Additionally, changes in mood symptom ratings and psychosocial functioning
from baseline to study discontinuation did not differ between groups (28). These findings
suggest that conventional mood-stabilizer medications do not produce clinically meaningful
improvements in this high-risk population either.

Previously, our group published a 12-week, single-blind study of quetiapine for the
treatment of 20 adolescents with mood disorder diagnoses other than mania who had a first-
degree relative with bipolar disorder (29). We found that 87% of patients were responders as
defined by an endpoint Clinical Global Impressions—Improvement scale score of very much
or much improved. However, there was a statistically significant increase in body mass index
and over half (55%) of the patients experienced somnolence during the course of the study.
Together, these data highlight the need to establish safe and efficacious treatments for mood
symptoms in high-risk youth.
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In view of evidence for a protective effect of long-chain omega-3 (LC#-3) fatty acids in
youth at high risk for developing psychosis (30), it is relevant that preliminary prospective
intervention trials have found that LC#-3 fatty acids administered as monotherapy or
adjunctively significantly reduce depression and/or manic symptom severity in pediatric
and adolescent patients with MDD (31) or bipolar disorder (32, 33). Our group is currently
conducting a 12-week controlled trial to investigate the efficacy, safety, and tolerability of
LCn-3 fatty acid monotherapy for the treatment of MDD symptoms in adolescents at high
risk for developing mania. Moreover, Nadkarni and Fristad (34) found that multifamily
psychoeducation groups exerted a protective effect on conversion to bipolar spectrum
disorders among children with depressive spectrum disorders, and a second one-year, open
trial found that family-focused treatment of 13 children who had a parent with bipolar
disorder resulted in significant improvements in depression, hypomania, and psychosocial
functioning scores (25).

Additionally, the data described herein also raise the possibility that, given the poor
tolerability of antidepressants in HR youth presenting with anxiety and depressive disorders,
psychotherapeutic interventions that are currently recommended for these conditions (35,
36) might be tried prior to antidepressant medications. Analogously in some populations
with anxiety disorders, psychotherapy decreased the incidence of treatment-emergent
adverse events (37) and in pediatric patients has led to both independent and synergistic
improvement (when combined with SSRIs) in youth with anxiety disorders and MDD (38,
39).

Among the limitations of this prospective study are the lack of a control group and the

lack of standardized antidepressant treatment. Additionally, the lack of diversity among
antidepressant treatment may limit our ability to determine if the risk of treatment-emergent
activation is related to a specific class of antidepressants, or analogously if some SNRIs or
SSRis are better tolerated in HR youth. Nonetheless, prior evaluations of treatment-emergent
adverse events in youth have suggested that these effects may be more prevalent in youth
treated with SSRIs than those treated with tricyclic antidepressants (14). Finally, only a
minority of the HR patients was treated with antidepressants and thus the samples size is
small and generalizability may be limited accordingly. Nonetheless, for clinicians, these
data suggest that younger HR patients with anxiety and depression who are treated with
antidepressants should be carefully monitored for treatment-emergent adverse events or
manic symptoms. Moreover, the frequency of adverse events and treatment-emergent manic
symptoms raise the possibility that psychiatrists treating younger HR patients with anxiety
and depressive disorders might consider psychotherapeutic interventions for these conditions
prior to antidepressants, particularly in young children. These findings highlight the urgent
need for controlled data to assess the risk of antidepressant-induced activation or manic
symptoms in youth with a familial risk for developing mania, as well as the need for
controlled studies to evaluate safe and effective treatments for depressive and anxiety
disorders in child and adolescent offspring of parents with bipolar disorder. Collectively,
these findings endorse the adoption of a “clinical staging’ treatment approach for youth at
high risk for developing mania (40), and additional prospective research is warranted to
evaluate the efficacy of low-risk first-line interventions in youth at high risk for developing
mania.
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Fig. 1.

Tr?e probability of an antidepressant-related adverse event leading to discontinuation was
significantly higher in younger high-risk patients (p < 0.02). Open circles represent the
actual probability of an adverse event leading to medication discontinuation at each patient
age quartile. The solid black line represents the predicted probability of and adverse event
leading to medication discontinuation with dashed lines representing the 95% Cls for the
model.
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Table 1.

Comparison of demographic and clinical variables among patients at high risk for developing bipolar disorder
who, following antidepressant treatment, developed adverse events (including activation and treatment-
emergent manic symptoms)

Antidepressant-related adver se events leading to No antidepressant-related adver se eventsleading

discontinuation to discontinuation

Variables (n=12) (n=9)
Age, years, mean + SD 13+£2 15 + 29
Sex, boys, n (%) 8 (67) 6 (67)
Race, White, n (%) 9 (75) 9 (100)
Comorbid conditions, n (%)

ADHD (current) 6 (50) 3(33)

Anxiety disorders 5(42) 4 (44)

Depressive disorders 4 (33) 5 (56)

Tic disorders 0(0) 0(0)

OoDD 3(25) 0(0)

Conduct disorder 2(17) 0 (0)
Antidepressant treatment, n 14b 10¢
SSRI

Paroxetine 0 0

Fluvoxamine 0 0

Fluoxetine 5 2

Citalopram 1 4

Escitalopram 1 0

Sertraline 1 1
SNRI

Duloxetine

Venlafaxine 0 0
Other

Bupropion 5 3

SD = standard deviation; ADHD = attention-deficit hyperactivity disorder; ODD = oppositional defiant disorder; SSRI = selective serotonin
reuptake inhibitors; SNRI = serotonin—norepinephrine reuptake inhibitor.

% <0.05.
bOne patient had trials of fluoxetine and bupropion followed by a re-trial of fluoxetine.

[5 . . . . . .
One patient had poor response to fluoxetine then improved following a switch to citalopram.
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