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Abstract

Objective: Depression and brief periods of manic symptoms are linked to a significant risk of progression to bipolar disorder

(BD) in children who have a first-degree relative with BD I or II. However, little evidence exists to guide the pharmacologic

management of children with these high-risk phenotypes. We propose a pharmacological treatment algorithm for high-risk

youth and present results on its use in a study of children with a first-degree relative with BD.

Methods: Subjects were 40 youth (mean 12.7 years, range 9–17 years) who had (1) a first-degree relative with lifetime history

of BD I or II, (2) DSM-IV-TR diagnoses of BD not otherwise specified, major depressive disorder or cyclothymic disorder,

and (3) active symptoms of depression, mania, or hypomania. Participants and their families were enrolled in a randomized

trial examining the effects of two psychosocial interventions on the 1-year course of mood disorder. At study intake,

participants received a psychiatric evaluation and were offered medications or had existing medications optimized to decrease

symptom severity. During the 1-year study, psychiatrists treated participants using a medication algorithm to treat depressive

or manic symptoms as well as comorbid anxiety and/or attention-deficit/hyperactivity disorder.

Results: At study entry, 25 of 40 (62.5%) of the participants were taking at least one psychiatric medication. At 1 year, nearly

an identical proportion were taking medications (22 of 35, 63%). Independent ratings indicated that in 84.7% of the study

visits, physicians maintained adherence to the algorithm. No patients experienced antidepressant- or stimulant-induced mania

during the study.

Conclusions: An algorithmic approach to pharmacologic interventions may aid in the management of youth (i.e., age <18) at

high risk for BD. Future studies should compare outcomes in high-risk patients receiving algorithm-prescribed treatment

versus those receiving treatment as usual.

Clinical Trial Registration Information: Early Family-Focused Treatment for Youth at Risk for Bipolar Disorder; www

.clinicaltrials.gov/; NCT00943085.
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Introduction

Bipolar disorder (BD) affects *2% of children and adoles-

cents across nations (Van Meter et al. 2011). Youth with BD

have a preponderance of mixed (manic and depressive) and psy-

chotic symptoms, more psychiatric comorbidities, poorer academic

and family functioning, and an increased risk for suicide attempts

compared with adults with BD (Geller et al. 2002). Given the social

and individual costs associated with pediatric onset BD, early

recognition and intervention of prodromal symptoms is of con-

siderable public health importance (Van Meter et al. 2016).

Conversion rates to fully syndromal BD have been found to be

highest among children or adolescents with a family history of

mania who present with depression, subthreshold mania, mood

lability, and anxiety (Fiedorowicz et al. 2011; Nusslock and Frank

2011). Youth diagnosed with bipolar disorder not otherwise spec-

ified (BD NOS) and who have a first- or second-degree relative with

mania are at particularly high risk for conversion, with 58% of

youth with a family history of BD converting to BD I or II over 4–5

years, compared with 36% of youth with BD NOS whose family

history was negative for BD (Birmaher et al. 2009). More recent

studies also suggest that higher rates of conversion are seen among
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children with anxiety/depression, mood lability, and parents with

early onset BD (Hafeman et al. 2016).

While pharmacological guidelines currently exist for treating

fully syndromal pediatric BD or youth with major depressive dis-

order (MDD), no medication guidelines have been constructed

specifically for the treatment of a pediatric population at high risk

for BD. Few studies have examined the pharmacological man-

agement of mood symptoms in high-risk cohorts. Thus, high-risk

youth tend to be treated with a wide variety of medications and

therapies, or do not receive any treatment at all (Axelson et al.

2006). Delay in treatment carries its own risk for patients, and

appears associated with greater depressive morbidity and less time

euthymic in later adulthood (Post et al. 2010).

We previously reported on the outcomes of a 4-month family

focused therapy for high-risk youth (FFT-HR) compared with an

educational control therapy on the 1-year course of mood symp-

toms in youth at high familial risk for BD (Miklowitz et al. 2013).

During the trial, medication treatment was based on an algorithm

developed by the study’s pharmacotherapists. This article describes

the algorithm used and the rationale for its development, as well as

its use in our study of high-risk participants.

Methods

Development of the algorithm

Initial versions of the pharmacologic algorithm were derived

from the literature on treatments for youth with or at high risk for

BD (including youth with comorbid anxiety or attention-deficit/

hyperactivity disorder (ADHD) (DelBello et al. 2001; Goldsmith

et al. 2011), treatment guidelines for children and adolescents with

syndromal BD (Kowatch et al. 2005), and the American Academy

of Child and Adolescent Psychiatry (AACAP) guidelines for

treatment of depression in youth (American Academy of Child and

Adolescent Psychiatry 2007c) (see Table 1 for studies in youth at

risk for BD and pediatric bipolar depression studies). When no

treatment studies were available, algorithm decisions were based

upon expert opinion and/or consensus among the study psychia-

trists (all with expertise in the treatment of youth with BD).

Before beginning the study, psychiatrists reviewed drafts of the

study’s pharmacotherapy protocol and made further modifications,

to decide on first-, second-, and occasionally third-line treatments

for BD NOS, MDD, and comorbid conditions. Further refinements

were made to the algorithm during a 13-case open trial series

(Miklowitz et al. 2011). The algorithm was finalized at the study

launch meeting (see Fig. 1 for the complete medication algorithm).

Participants. Children between ages 9 years, 0 months and 17

years, 11 months who had a first-degree relative with BD I or II

were recruited at the University of Colorado, Boulder and the

Stanford University School of Medicine between June 2008 and

August 2010. Referrals originated from community practitioners,

parent support groups, e-mail advertisements, and inpatient set-

tings. The study was reviewed and approved by the Institutional

Review Boards of each university. After a full explanation of the

procedures, children and parents read and signed the approved

assent and consent forms.

Diagnostic evaluation. Trained MA/MD/PhD level diag-

nosticians with at least 2 years of clinical experience administered

the Washington University Schedule for Affective Disorders and

Schizophrenia in Children (WASH-U-KSADS.) (Geller et al.

2001). Board-certified psychiatrists conducted separate evaluations
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with the youth and at least one parent. Final diagnoses were made

based on consensus between research evaluators and study psychi-

atrists. Details of the diagnostic interview procedures as well as inter-

rater reliability among Stanford and Colorado raters are detailed in

our earlier publication from this study (Miklowitz et al. 2013).

Eligibility criteria included the following: English speaking; at least

one first-degree relative met Diagnostic and Statistical Manual of

Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR)

(American Psychiatric Association 2000) criteria for BD I or II, based

on the Mini-International Neuropsychiatric Interview (MINI)

FIG. 1. Initial decision making is by mood diagnosis (unipolar versus bipolar disorder not otherwise specified), then by presenting mood
symptoms, then by history of antidepressant-induced mania. Mood symptoms are treated first, followed by reassessment and treatment (if
necessary) of comorbid conditions. *Especially if comborbid ADHD present. **Especially if family history of lithium response. {Check EKG
if doses > 600 mg. ADHD, attention-deficit/hyperactivity disorder; ARIP, aripiprazole; ASN, asenapine; ATX, atomoxetine; BUP, bupropion;
CBZ, carbamazepine; CIT, citalopram; CNZP, clonazepam; DUL, duloxetine; DVX, divalproex; ESC, escitalopram; FLUV, fluvoxamine;
GBP, gabapentin; LIT, lithium; LTG, lamotrigine; LUR, lurasidone; MAS, mixed amphetamine salts; MPH, methylphenidate; OLZ, olan-
zapine; OXC, oxcarbazepine; PAL, paliperidone; QUE, quetiapine; RIS, risperidone; VFX, venlafaxine; ZIP, ziprasidone.

798 SCHNECK ET AL.



(Sheehan et al. 1998); the child met DSM-IV-TR criteria for a lifetime

diagnosis of BD NOS, MDD, or cyclothymic disorder. To meet the

study’s diagnostic criteria for BD NOS, participants had to have a

distinct period of abnormally elevated, expansive, or irritable mood,

plus two (three, if irritable only) DSM-IV-TR symptoms of mania that

caused a change in functioning, lasted ‡4 hours in a day, and occurred

for a total of four or more days in the child’s lifetime. If the main

diagnosis was MDD, the youth must have had a full Diagnostic and

Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)

(American Psychiatric Association 1994) major depressive episode

within the previous 2 years. Cyclothymic disorder required that, in the

preceding year, the child had multiple, brief (i.e., 1–2 day) periods of

hypomanic, depressive or subsyndromal mixed symptoms, and no

more than a 2-month period without mood symptoms, without

meeting the DSM-IV criteria for MDD or BD NOS. Participants also

had to have had either significant current manic or hypomanic

symptoms, with the Young Mania Rating Scale (YMRS) score >11

during the prior week or the Child Depression Rating Scale, Revised

(CDRS-R) score >29 over the prior 2 weeks (Young et al. 1978;

Poznanski and Mokros 1995).

Baseline pharmacological evaluation and initiation
of medications

All patients were evaluated by a study psychiatrist at intake and

current medications (if any) reviewed with the patient and family to

determine the need for medication initiation or adjustment of ex-

isting medications. The decision to initiate medications or alter

existing medications was based on symptom severity and impair-

ment in psychosocial/academic functioning. All patients were seen

weekly or biweekly until they were clinically stable, and then at

least monthly or more frequently when clinical crises arose.

Psychosocial treatments

Participants were randomly assigned to FFT-HR or an education

control treatment (for details on randomization procedures and

therapy, see Miklowitz et al. 2013).

Ongoing mood assessments

Independent evaluators (IEs) interviewed the youth and at least

one parent at baseline (covering the prior 4 months) and again at 4, 8,

and 12 months postrandomization. During the visits, IEs recorded

complete medication regimens at the time of the assessment.

IEs also rated each week of the previous 4-month interval using

the adolescent longitudinal interval follow-up evaluation (A-LIFE)

and assigned psychiatric status ratings (PSRs) that reflected the

severity of depression, mania, and hypomania symptoms week by

week (Keller et al. 1987).

Medication treatment and physician adherence
to the algorithm

Throughout the study, pharmacological treatment was moni-

tored by a pharmacotherapy oversight committee (Dr. Chang at

Stanford and Dr. Schneck at Colorado). Study psychiatrists also

participated in biweekly conference calls to discuss difficult-to-

treat patients, decisions to modify treatments, protocol deviations,

and handling of adverse events.

Medication choice was based on careful discussion and collabo-

rative decision making between clinicians, patients, and family

members, taking into account patient/family preferences, prior re-

sponse to medications, and family history. Attempts were first made

to adjust any existing medications (dosage, time of administration,

formulation) to decrease symptoms. New medications were chosen

based on diagnosis and symptoms, in accordance with the algorithm.

Physician adherence to the algorithm was rated post-hoc for each

4-month study interval. For each adherence rating, a supervising

psychiatrist (C.D.S.) considered the clinical status of the patient at

the time of the mood assessment (mania, hypomania, or depression

severity according to the A-LIFE), the subject’s diagnosis, and

compared current medications prescribed by the psychiatrist to

those suggested by the algorithm. One of three adherence ratings

was then assigned: nonadherent, partially adherent, or fully adherent.

Nonadherence was assigned when a patient was prescribed a medi-

cation deemed inappropriate for a particular mood state (e.g., pre-

scribing an antidepressant to a patient in a current hypomanic

episode) or using a medication not included in the algorithm as

monotherapy (e.g., using only a typical antipsychotic). Partial ad-

herence was assigned if a physician used off-protocol medications in

addition to protocol medications (e.g., combining a first-generation

antipsychotic with a second-generation antipsychotic [SGA]), or

used combinations of medications not described in the algorithm

(e.g., combining two SGAs). In a previous trial, inter-rater reliability

between two expert psychopharmacologists for these guideline ad-

herence ratings was .83 (kappa) (Miklowitz et al. 2014).

Treatment of children diagnosed with MDD
and no history of antidepressant-induced mania

Children with MDD and a family history of BD present a

treatment dilemma. Whereas antidepressants may provide relief of

depressive symptoms, such children may be at increased risk for

manic switches or other treatment-emergent adverse effects

(Goldsmith et al. 2011). The actual risk of antidepressant-induced

mania (AIM) in offspring of bipolar parents is unknown. Rates of

AIM in youth with unipolar depression appear to be relatively low

(2%) in randomized clinical trials (Cheung et al. 2005). However,

Findling et al. (2008) reported that among nine children (ages 7–16)

diagnosed with MDD who had at least one parent with BD, five

developed manic symptoms or suicidal ideation when treated with

paroxetine monotherapy or with the combination of paroxetine and

divalproex over a 24-month period (Table 1).

Current AACAP Practice Parameters (American Academy of

Child and Adolescent Psychiatry 2007c) recommend SSRIs as first-

line pharmacotherapy for youth with depressive symptoms, as SSRIs

have yielded relatively good response rates in depressed youth

(40%–70%) and have been generally well tolerated. We designated

citalopram, escitalopram, sertraline, and bupropion as first-line

treatments for youth with MDD and no history of AIM. Escitalopram

was added based on expert opinion and based on the relation to its

stereoisomer citalopram. Bupropion was chosen based on small,

open-label trials in treating adolescent MDD with and without

ADHD, and in an effort to provide a non-SSRI alternative in the

depression treatment arm (Glod et al. 2003). Fluoxetine was not

included out of concern for its long half-life in the event of AIM.

Treatment of children diagnosed with MDD
and a history of AIM

Youth with MDD and a history of AIM were considered to be at

high risk for another AIM episode and so antidepressants were avoi-

ded if at all possible. Treatment for depressed patients with a history of

AIM included lamotrigine as first-line, and lithium or quetiapine as

second-line treatments. These treatment strategies were largely ex-

trapolated from treatment of children with fully syndromal bipolar

PHARMACOLOGIC ALGORITHM FOR YOUTH AT RISK FOR BD 799



depression (Table 1), adult treatment of bipolar depression, or negative

pediatric studies that provided safety/tolerability data. For example, in

an open-label 8-week study, Chang et al. (2006) showed efficacy of

lamotrigine in the treatment of children with bipolar depression.

Second-line treatment comprised quetiapine and lithium. Del-

Bello et al. (2007) conducted a study of 20 high-risk adolescents

(ages 12–18) using quetiapine in a single-blind, 12-week pro-

spective study (Table 1). Thirteen of the 15 subjects (87%) who

completed the trial were rated as ‘‘responders’’ (CGI £2), with a

mean quetiapine dose at endpoint of 460 mg/day.

Lithium was also considered second line, with one positive,

open-label study in adolescents with BD I (Patel et al. 2006), but

one negative study in high-risk depressed children (Geller et al.

1998) (Table 1). The AACAP guidelines for pediatric BD recom-

mend lithium as a treatment for pediatric bipolar depression

(Kowatch et al. 2005), based on evidence from adult studies.

Treatment of children diagnosed with BD NOS
presenting with manic or mixed symptoms

Patients diagnosed with BD NOS were treated in the same

manner as those with fully syndromal BD. This decision was due to

the lack of existing empirical evidence of the treatment of youth

with BD NOS, and the consideration that such youth are often as ill

as those with fully syndromal BD (Birmaher et al. 2009). Selection

of medications for subthreshold manic or mixed symptoms was

guided by the extensive literature on treating adolescent and pe-

diatric mania (Kowatch et al. 2005).

For children diagnosed with BD NOS and presenting with sub-

threshold manic or mixed symptoms, first-line treatment included

aripiprazole, quetiapine, risperidone, and lithium if there was a

family history of a positive lithium response (Grof et al. 2002)

(Fig. 1). Quetiapine and risperidone were selected based on their

inclusion in the current treatment guidelines for child and adoles-

cent BD I, manic or mixed symptoms without psychosis (Kowatch

et al. 2005). Aripiprazole was included as a first-line agent given its

2008 FDA approval for treatment of mania/mixed states in children

aged 10–17. Aripiprazole was favored for high-risk children with

comorbid ADHD, given the positive trial evidence in bipolar youth

with ADHD (Tramontina et al. 2006).

Lithium, divalproex, and lamotrigine were designated as

second-line agents. In the AACAP parameters, both lithium and

divalproex were designated as first-line agents for mania or mixed

states in patients with fully syndromal BD (Kowatch et al. 2005).

However, divalproex monotherapy was associated with inconclu-

sive outcomes in two studies of children with BD NOS (Table 1).

Lamotrigine was selected based on open-trial data examining its

efficacy in 46 pediatric patients (ages 8–18) presenting with mania

or hypomania (Pavuluri et al. 2009).

Medications were relegated to third-line options for manic/

mixed symptoms if they had adverse side effect profiles or limited

evidence of efficacy by trial evidence or clinician experience.

These included olanzapine, carbamazepine, oxcarbazepine, and

ziprasidone. The inclusion of asenapine and paliperidone was a

later modification based solely on clinician experience, and to

allow study subjects a possible alternative if other medications

failed or were deemed unacceptable.

Treatment of children diagnosed with BD NOS
presenting with depressive symptoms

First-line agents for youth diagnosed with BD NOS and de-

pressive symptoms included the same medications and rationale

used for children with MDD and a history of AIM, that is, lamo-

trigine, lithium, or quetiapine.

Asenapine was considered the only second-line agent for the

treatment of depressive symptoms in children with BD NOS. It was

added to the algorithm halfway through the study, as it did not

receive FDA approval for treatment of adult schizophrenia and BD

until August, 2009. The selection of asenapine was based purely on

clinical experience of the study psychiatrists. Because of the con-

cerns about AIM, antidepressants were not included in the treat-

ment arm for depressed BD NOS subjects.

Treatment of children with comorbid ADHD

Treatment of comorbid ADHD in patients at risk for BD—es-

pecially using psychostimulants—understandably raises concern

for stimulant-induced mania (SIM), mood dysregulation, or both

(Goldsmith et al. 2011). Treatment of ADHD was based primarily

on AACAP (American Academy of Child and Adolescent Psy-

chiatry 2007b) and the American Academy of Pediatrics guidelines

(Subcommittee on Attention-Deficit/Hyperactivity Disorder Steering

Committee on Quality Improvement 2011), as well as the treatment

guidelines for children and adolescents with BD (Kowatch et al.

2005). Treatment of youth with stimulants may be associated with

increased risk for BD (DelBello et al. 2001), although some studies

suggest that stimulant exposure does not seem instrumental in the

development of BD, even in patients at risk for BD or when symp-

toms of mania are present (Goldsmith et al. 2011).

For patients with MDD who were not treated with an antide-

pressant and without a history of AIM, first-line treatment was

bupropion due to the potential for treating both symptoms of de-

pression and ADHD (American Academy of Child and Adolescent

Psychiatry 2007b). If patients were already taking an antidepres-

sant, first-line treatment was stimulants (either methylphenidate or

mixed amphetamine salts), and second-line treatment was ato-

moxetine. For patients diagnosed with BD NOS, assuming ade-

quate stabilization of mood symptoms, first-line treatment was

stimulants (methylphenidate or mixed amphetamine salts), second-

line was guanfacine, and third-line was atomoxetine.

Treatment of comorbid anxiety disorder

No studies to date have examined pharmacological treatment of

anxiety disorders in children at risk for BD or in those who have

been diagnosed with fully syndromal BD. Pharmacological choices

were largely based on AACAP practice parameters for treatment of

children with anxiety disorders without BD (American Academy of

Child and Adolescent Psychiatry 2007a).

First-line treatment for children with no history of AIM com-

prised the SSRIs citalopram, escitalopram, sertraline, or fluvox-

amine. Second-line agents included clonazepam or gabapentin, and

were based largely on adult data and the likely decreased risk for

invoking cycling or switches. Gabapentin was chosen from its

limited evidence of improvement in adults (Pande et al. 2000;

Urbano et al. 2009) and from clinical experience among the study

psychiatrists.

Results

Sample composition

The mean age – SD of the 40 participants was 12.7 – 2.9 years

(Table 2); 17 (42.5%) were female. Participants were most fre-

quently diagnosed with BD-NOS (n = 20, 50%) or MDD (n = 17,
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42.5%); 3 (7.5%) had cyclothymic disorder. Ten subjects (25%)

had comorbid ADHD, 2 subjects (5%) had an anxiety disorder, and

14 (35%) had both anxiety and ADHD. Although there was vari-

ability in clinical status in the month before randomization, no par-

ticipant met criteria for a DSM-IV-TR manic or mixed episode. One

patient did not have PSR and was dropped from further analyses.

Medications during the course of the study

At study start, 25 of 40 patients (62.5%) were taking psychiatric

medications. During the course of the study, a total of 30 patients

(75%) received medication sessions from study psychiatrists (mean

6.27 – 3.34 visits, range 2–14). In these 30 patients, there were a

total of 87 visits, where medication data were recorded.

Of the 15 patients who did not take medications at study start,

7 patients began taking medications at some point during the study,

whereas 8 patients (20%) remained off medications for the entire

study (Table 3 lists medication use by diagnostic group). Three

patients began the study while taking medications, but had them

discontinued during the study. Of the 25 patients taking medica-

tions at study intake, study psychiatrists modified the regimens of

22 (88%) during the 12-month study. At the beginning of the study,

25 of the 40 participants (62.5%) were taking at least one psychi-

atric medication. At 1 year, nearly an identical percentage of pa-

tients were taking medications (22 of 35, or 63%; 5 had no

medication follow-up data).

The number of medication changes did not vary by diagnostic

group (Table 3). Patients with BD NOS had a mean of 2.27 – 1.6

medication changes during the study, whereas patients with MDD

had a mean of 2.27 – 1.9 changes. Four patients with MDD took

only antidepressants during the study and none experienced AIM.

Two patients with BD NOS, one with MDD, and one with cyclo-

thymia took only psychostimulants and had no instances of SIM.

Changes in prescriptions for mood stabilizers, SGAs, psychosti-

mulants, or antidepressants over the study year were unrelated to

the assigned psychotherapy condition (FFT-HR vs. education

control; all ps > 0.10).

Combination strategies were frequently employed. Medication

combination strategies were used at 55 of the 87 visits (63.2%), in

which medications could be tabulated. Combination strategies of-

ten included the use of a mood stabilizer and a SGA, two SGAs, or

antidepressants combined with mood stabilizers and/or SGAs

(Table 4). By drug class, antipsychotics were the most prescribed

medication (77.0% of visits), followed by stimulants (47.1%),

mood stabilizers (44.8%), antidepressants (27.6%), and finally

anxiolytics (4%).

Treatment of comorbid conditions

Patients with comorbid ADHD were commonly treated with

medications. Thirteen of 24 patients (54.2%) diagnosed with

ADHD were treated with stimulants (7 with BD NOS, 5 with MDD,

and 1 with cyclothymia). In patients with comorbid anxiety dis-

orders, 5 of 16 patients (31%) were treated with antidepressants

(2 with MDD, 1 with BD NOS, and 2 with cyclothymia). There

were no instances of stimulant-induced or antidepressant-induced

manias in any of the diagnostic groups.

Physician adherence to the algorithm

Physician adherence to the treatment algorithm was high. Of

118 pharmacotherapy visits (including visits in which patients were

not taking medications), 100 (84.7%) were rated as highly adherent,

16 (13.6%) as partially adherent, and 2 (1.7%) as nonadherent.

Partial adherence was most commonly assigned when two SGAs or

two mood stabilizers were combined. Other cases of partial ad-

herence included continued use of an antidepressant in combination

with a mood stabilizer for a patient with continuing hypomanic

symptoms, and in another use of a first-generation antipsychotic in

combination with protocol medications. Nonadherence included

one patient with BD NOS for whom the physician prescribed an-

tidepressant monotherapy and one in whom a first-generation an-

tipsychotic was used as monotherapy. Physicians did not differ in

guideline adherence when treating patients in FFT-HR versus the

education control.

Discussion

This article describes the development and implementation of a

medication algorithm to treat children and adolescents who are at

Table 2. Demographics, Illness History, and Medication

Variables at Study Entry for 40 Subjects

Variable Subjects (N)

Age, years, mean – SD 12.7 – 2.88

Female sex, n (%) 17 (42.5)

Race, non-white 4 (10.0)

Psychotherapy n (%)
FFT-HR 21 (52.5)
Education control 19 (47.5)

Primary diagnosis, n (%)
Major depression 17 (42.5)
BD NOS 20 (50.0)
Cyclothymia 3 (7.5)

Comorbid disorders, any, n (%) 26 (65.0)
Anxiety 2 (5.0)
MDD 2 (5.0)
BD NOS 0 (0)
Cyclothymia 0 (0)
ADHD 10 (25.0)
MDD 4 (10.0)
BD NOS 6 (15.0)
Cyclothymia 0 (0)
ADHD + Anxiety 14 (35.0)
MDD 4 (10.0)
BD NOS 8 (20.0)
Cyclothymia 2 (5.0)

Index mood episode, n (%)a

Depression 21 (52.5)
Hypomania 3 (7.5)
Mixed, subsyndromal 8 (20.0)
Remitted 6 (15.0)
Missing 1 (2.5)

Any psychiatric medication at study entry, n (%) 25 (62.5)
Mood stabilizers 9 (22.5)
Atypical antipsychotics 17 (42.5)
Antidepressants 7 (17.5)
Psychostimulants 12 (30.0)
Antianxiety medication 2 (5.0)

ADHD, attention-deficit/hyperactivity disorder; BD NOS, bipolar
disorder not otherwise specified; FFT-HR, family-focused therapy for
high-risk youth; MDD, major depressive disorder.

aBased on weekly adolescent longitudinal interval follow-up evaluation
scores, for the 4 weeks before random assignment. Youth with syndromal
mood episodes had at least 2 weeks (for depression) or 1 week for
hypomania. Youth in remission had four continuous weeks with minimal
mood symptoms.
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high risk for bipolar illness. Little empirical evidence exists to

guide the treatment of high-risk youth or adults. Our medication

algorithm used in this study is an attempt to operationalize treat-

ment decisions based on diagnosis and current mood state and

derived from the extant literature and expert opinion. It was

intended as an initial effort to shape the development of future

clinical guidelines.

Physicians maintained a high degree of concordance with the

treatment algorithms (84.7%). The apparent adaptability and ac-

ceptability of the algorithm by clinicians may be the result of the

several medication choices that were built in to each level. Giving

patients and physicians a choice between several SSRIs and bu-

propion, for example, provided flexibility and an ability to ac-

commodate patient, family, or physician opinion. When partial

adherence to the algorithm was observed, the most common reason

given was, patients wanting to continue medications prescribed

before study entry, but that were not part of the algorithm (e.g., use

of topiramate for mood symptoms, or using low-dose SGAs for

sleep in combination with more robust dosing of another antipsy-

chotic). It remains to be seen whether a similar degree of guideline

adherence would be maintained by physicians working outside the

context of a research trial. For example, we would expect lower

rates of adherence in community settings, where patients may be

more diagnostically complex and/or less reliable in taking medi-

cations or keeping appointments. Regardless, the high adherence

rate may indicate that the algorithm was well understood by phy-

sicians and reasonable in its choices of medications. Of note, we did

not measure patient adherence to the medication regimens, and so

are unable to gauge how truly acceptable such an algorithm was on

the patient level.

Physicians employed combination medication strategies fre-

quently. Two or more medications were used in at least 63% of

visits, where often two SGAs, two mood stabilizers or an antide-

pressant and a mood stabilizer, were combined. The frequency of

combination medication use was similar to adults with fully syn-

dromal BD, in which 68% of patients take two or more medications

(Goldberg et al. 2009). Prescribers favored SGAs (77%) over mood

stabilizers (44.8%). Not surprisingly, stimulants were the second

most commonly prescribed class of medications, given that 60% of

subjects had comorbid ADHD. Finally, pharmacological manage-

ment was not necessarily simpler in subjects diagnosed with MDD,

as there was an equal number of medication changes as the BD

NOS group. Thus, youth at high risk for BD may require combi-

nation therapy and frequent monitoring similar to youth with fully

syndromal BD.

No instances of medication-induced mania were observed in the

four study patients with MDD who were on antidepressant mono-

therapy or the four patients receiving stimulant monotherapy (two

Table 3. Medications and Medication Combinations Used During the 12 Months of the Study, by Diagnostic Group

Medication(s) BD NOS (n = 20) MDD (n = 17) Cyclothymia (n = 3) Total (n = 40)

Never on medication 4 3 1 8
Antidepressant only 0 4 0 4
Stimulant only 2 1 1 4
Antidepressant + other medication* 4 7 0 11
One SGA 12 5 1 18
Two SGAs 4 2 1 7
One mood stabilizer 7 6 0 13
Two mood stabilizers 0 0 1 1
Mood stabilizer + SGA 6 4 0 10
Three or more medications 6 5 0 11
No. of medication changes, mean – SD 2.27 – 1.6 2.27 +/1.9 —

Antidepressants included sertraline, citalopram, escitalopram, or bupropion. Stimulants included methylphenidate or mixed amphetamine salts. SGAs
included aripiprazole, quetiapine, risperidone, and ziprasidone. Mood stabilizers included carbamazepine, divalproex, lamotrigine, and lithium.
Anxiolytics included clonazepam or gabapentin.

*Includes, mood stabilizers, SGAs, stimulants.
BD NOS, bipolar disorder not otherwise specified; MDD, major depressive disorder; SGA, second-generation antipsychotic.

Table 4. Frequency and Type of Monotherapy

or Combination Therapy Prescribed for 40 High-Risk

Youths Over 12 Months (n = 87 Visits)

Visits where
prescribed, n (%)

Medication monotherapy/combinations
Antidepressant only 7 (8.0)
Stimulant only 14 (16.1)
Mood stabilizer or SGA monotherapya 11 (12.6)
SGA + either SGA or mood stabilizera 17 (19.5)
Stimulant + either SGA or mood stabilizer 14 (16.1)
Antidepressant + either SGA

or mood stabilizer
9 (10.3)

Stimulant + ATD + either
mood stabilizer or SGA

10 (11.5)

Other combinationb 5 (5.7)

Medication
Antipsychotics 67 (77.0)

Aripiprazole 37 (42.5)
Quetiapine 14 (16.1)
Risperidone 9 (10.3)
Typical 4 (4.6)
Ziprasidone 3 (3.4)

Stimulants 41 (47.1)
Mood stabilizers 39 (44.8)

Lithium 15 (17.2)
Lamotrigine 12 (13.8)
Divalproex 9 (10.3)
Carbamazepine 3 (3.4)

Antidepressants 24 (27.6)
Anxiolytics 4 (4.6)

Stimulants included methylphenidate or mixed amphetamine salts.
Antidepressants included sertraline, citalopram, escitalopram, or bupro-
pion. Anxiolytics included clonazepam or gabapentin.

aIncludes patients taking a typical antipsychotic.
bIncludes patients taking anxiolytic combination therapies; one patient

was prescribed off-protocol topiramate.
ATD, antidepressant; SGA, second-generation antipsychotic.
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with BD NOS, one with MDD, and one with cyclothymia). We

recognize that 12 months may not be long enough to observe an-

tidepressant- or stimulant-induced mood cycling. In addition,

physicians may have factored in variables other than a history of

AIM in deciding whether to recommend antidepressant mono-

therapy. Moreover, the presence of adjunctive mood stabilizers or

SGAs may have been protective against switches. Nonetheless, the

absence of AIM or similar events is encouraging and further sup-

ports the use of this algorithm in vulnerable children. Further study

in this important area is presently ongoing in high-risk youth (www

.clinicaltrials.gov NCT02553161).

It is notable that 8 of 40 patients (20%; 4 with BD NOS, 3 with

MDD, and 1 with cyclothymia) did not take medications during the

entirety of the study. This raises the question whether or not psy-

chotherapy may be sufficient to treat children at risk for BD, and

would avoid the potential complications of medication therapies.

Larger, randomized studies will be needed to better determine the

optimal treatment of high-risk youth.

We did not evaluate whether use of this algorithm reduced future

risk of bipolar conversion in high-risk patients. Conversion risk

reduction might occur by avoiding medications that could poten-

tially accelerate conversion (antidepressants or stimulants, for ex-

ample), or by using mood stabilizers early in the development of

mood symptoms. Clinicians and parents were understandably most

concerned about treating the acute symptoms of depression, hy-

pomania, irritability, inattention, or suicidality, as opposed to ac-

tively trying to mitigate future risk of conversion by potentially

avoiding particular medications. Of note, however, guideline-

driven or algorithmic-driven care has been shown to improve pa-

tient outcomes in some populations and settings. For example,

Katon et al. (1995) found that patients who received algorithm-

driven care for depression had higher response rates than patients

who received usual care (74% vs. 44%).

Limitations of this study include the nonrandomized nature of

medication management, the lack of a comparator medication

strategy, and the potential confounding of medications with psy-

chosocial treatment effects. It is possible that some high-risk youth,

such as those with cyclothymia or milder forms of BD-NOS, can be

stabilized without pharmacological intervention. We did not have

the necessary sample sizes to determine whether features of par-

ticipants’ family history of BD–such as the parents’ early illness

onset or adolescence or whether parents responded to specific

classes of medications–were important predictors of effective

medication strategies for the high-risk offspring. It is also unclear

whether creating a medication decision tree based on categorical

diagnoses (i.e., MDD vs. BD NOS vs. cyclothymia) is more ef-

fective than one based on dimensional ratings of symptoms (such as

the presence of psychosis, insomnia, or suicidal ideation).

Future research should evaluate the relationship between phar-

macological strategies and the trajectory of common and specific

symptom domains, such as sleep disruption, anxiety, or mood in-

stability. Controlled studies of comparative medications in this

population are clearly needed. Other future studies might establish

whether algorithm-driven pharmacological treatment hastens and

sustain remission from mood episodes in high-risk youth, and

whether these acute effects translate into preventing or delaying the

onset of the full bipolar syndrome.
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Conclusions and Clinical Significance

Little evidence exists to guide the treatment of youth who

are at high risk for bipolar disorder, that is, for youth with

depressive or hypomanic symptoms and at least one first- or

second-degree relative with bipolar I or II disorder. We created

a pharmacologic treatment algorithm for high risk youth in an

attempt to operationalize treatment decisions based on diag-

nosis (i.e. major depressive disorder or unspecified bipolar

disorder) and current mood state. In a study of 40 youth at high

risk for bipolar disorder, physicians were able to adhere well to

the algorithm. This article is an initial effort to shape the de-

velopment of future guidelines.
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