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 INTRODUCTION
Bipolar disorder is a chronic, severe psychiatric 

condition associated with poor outcomes and it 
frequently requires lifelong treatment consisting of 
pharmacotherapy and psychosocial interventions(1). 
Bipolar disorder affects over 1% of the global population, 
regardless of nationality, ethnicity, or socioeconomic 
status, and stands as one of the primary contributors to 
disability among the youth population(2). Early diagnosis 
of pediatric bipolar disorder (PBD) in youth is crucial 
because nearly 60% of individuals with PBD are affected 
before the age of 21 years(3).

Diagnostic criteria for PBD in children and adolescents 
are the same as for adults, but diagnosis of early-onset 
PBD is more challenging than late-onset PBD. Temper 
outbursts and irritability commonly develop in youth 
and more frequently cause mixed or rapid-cycling 
presentations compared to adults(4). Moreover, symptoms 
of mania and hypomania that overlap with symptoms of 
other psychiatric disorders such as attention deficit and 
hyperactivity disorder (ADHD), personality disorders, 
and behavioral problems in young people complicate 
the diagnosis of PBD(5). Disruptive mood dysregulation 
disorder (DMDD) was included in the Diagnostic and 
Statistical Manual of Mental Disorders-The Fifth Edition 

ÖZ
Bipolar bozukluk sıklıkla yaşamın erken dönemlerinde başlayan kronik bir hastalıktır ve bipolar bozukluğun ilk 
atağı sıklıkla ergenlik döneminde ortaya çıkar. Pediatrik bipolar bozukluk (PBB), yetişkinlerdeki bipolar bozukluğa 
göre daha şiddetli semptomlara ve daha kötü prognoza sahiptir. Çocuklar ve ergenler, PBB’nin psikofarmakolojik 
tedavisine ilişkin verilerin sınırlı olması nedeniyle, öncelikle yetişkinlerde yapılan klinik çalışmalardan elde edilen 
bulgulara göre tedavi edilmektedir. Psikotrop ajanların etkinliği çocuklarda ve ergenlerde yetişkinlere göre farklılık 
gösteriyor gibi görünmektedir. PBD’nin kanıta dayalı psikofarmakolojik tedavileri çocuklarda ve ergenlerde giderek 
artan bir ilgi görmektedir. Bu derlemede PBB için mevcut Amerikan Gıda ve İlaç İdaresi onaylı ilaçlar ve PBB ile 
ilgili kılavuzlar tartışılmaktadır. Ayrıca, akut manik/karma dönemler, bipolar depresyon ve idame tedavisi dahil 
olmak üzere bipolar bozukluğun farklı evrelerine bağlı olarak PBB tedavisine ait psikofarmakolojik kanıtlar ve 
algoritmalar incelenmektedir.
Anahtar kelimeler: Bipolar bozukluk, mani, psikofarmakoloji, duygudurum bozuklukları, çocuk ve ergen, bipolar 
depresyon

ABSTRACT
Bipolar disorder is a chronic illness that often onsets in early stages of life, and the first episode of bipolar disorder 
frequently occurs in adolescence. Pediatric bipolar disorder (PBD) has more severe symptoms and a poorer 
prognosis compared to bipolar disorder in adults. Due to limited data on the psychopharmacological treatment 
of PBD, children and adolescents have been treated primarily in consideration of the findings obtained from 
clinical studies performed in adults. The efficacy of the psychotropic agents seems to differ in children and 
adolescents compared to adults. The evidence-based psychopharmacological treatment modalities of PBD are 
of growing interest in children and adolescents. This review discusses current Food and Drug Administration 
approved medications for PBD and guidelines for PBD. The psychopharmacologic evidence and algorithms of 
PBD treatment relevant to different stages of bipolar disorder, including acute manic/mixed episodes, bipolar 
depression, and maintenance treatment are examined in this review article.
Keywords: Bipolar disorder, mania, psychopharmacology, mood disorders, child and adolescent, bipolar 
depression
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(DSM-5) to address concerns “about the appropriate 
diagnosis and treatment of children and adolescents who 
present with chronic, persistent non-episodic irritability 
relative to children and adolescents who present with 
classical bipolar disorder” and to put right what was 
evaluated as an inappropriate overdiagnosis of BPD 
in some children(6,7). Youngsters with DMDD who have 
higher psychiatric comorbidity rates are also debilitated 
and have functional impairments in different areas(8). 
Although the inclusion of the diagnostic criteria of DMDD 
in DSM-5 has reduced the incidence of overdiagnosis 
in youth with BPD, antipsychotics and polypharmacy 
have been started to be used more frequently in these 
children and adolescents(6). It is important to emphasize 
that while there are no treatment guidelines for DMDD, 
children and adolescents with persistent aggression and 
non-episodic irritability remain a challenging group(9). 
Episodes of acute mania correlate with engaging in 
high-risk activities, including gambling, substance 
abuse, accidents, and hazardous behaviors. Episodes of 
depression are linked to a heightened risk of suicide(4). 
PBD is associated with more severe symptoms, suicide 
risk, and poorer prognosis compared with the late- onset 
PBD. The efficacy of psychopharmacological treatments 
seems to differ in children and adults. Therefore, there 
is a growing interest in identifying effective and safe 
psychopharmacological treatments for PBD in children 
and adolescents(10).

Pharmacotherapy of bipolar disorder in children can 
be challenging. The crucial step in the pharmacotherapy 
of PBD is to confirm the PBD episodes and define 
the patient’s mood status because medical approach 
to mania, hypomania, and depression changes 
considerably(11). Thus, the choice of pharmacotherapy is 
generally based on the presentations of PBD (manic/
mixed, depressive, or maintenance). Children and 
adolescents have been treated primarily by adjusting 
findings from clinical studies in adults due to limited 
data on the psychopharmacological treatment of PBD 
in children. The National Institute for Health and Care 
Excellence (NICE) proposes recommendations on 
treating specific conditions covered by The National 
Health Service in the United Kingdom. Relevant NICE 
guidelines published in 2014 cover management 
strategies for patients with bipolar disorders in adults, 
children, and adolescents in primary and secondary 
care(12). In 2018, the last updates of The Canadian 
Network for Mood and Anxiety Treatments (CANMAT) 
were published in collaboration with the International 
Society for Bipolar Disorders (ISBD). CANMAT 2018 
guidelines have used recommendations for the first, 

second, and third-line treatments, considering levels 
of evidence for efficacy and clinical support based on 
experience(13). The latest American Academy of Child 
and Adolescent Psychiatry (AACAP) algorithm for the 
psychopharmacological treatment of PBD was still based 
on the results of randomized controlled trials (RCTs) 
performed in adult patients, data from open-label trials 
and retrospective studies conducted in children and 
adolescents(14). Since 2005, an increasing number of 
RCTs have been performed to investigate the efficacy 
of psychotropic drugs in the treatment of PBD. Recently, 
Hobbs et al.(15) have proposed a comprehensive update 
to the AACAP’s 2005 algorithm for PBD treatment. 

This review discusses FDA approved medications for 
PBD and current guidelines related to PBD. Moreover, 
we have examined the psychopharmacologic evidence 
and algorithms of PBD treatment depending on the 
manifestations of illness. 

FDA-approved Psychotropic Drugs for The 
Treatment of Pediatric Bipolar Disorder 

Most of the RCTs of psychotropic agents used in the 
treatment of PBD have been reported, especially in the 
last two decades. Medications superior to placebo in the 
treatment of BPD patients presenting with acute manic 
or mixed episodes include aripiprazole(16), asenapine(17), 
risperidone(18), quetiapine(19), and olanzapine(20). FDA 
has approved aripiprazole, asenapine, risperidone, or 
quetiapine for their use in the management of acute 
mania or mixed episodes in PBD for patients aged ≥10 
years and olanzapine for adolescents aged 13-18 years. 
The FDA has approved lithium for the treatment of manic 
or mixed episodes of PBD in individuals aged 7-17 years, 
supported by favorable outcomes observed in RCTs 
performed in children and adolescents(21). None of the 
anticonvulsant medications (valproate, carbamazepine, 
lamotrigine) are currently approved by the FDA for 
the treatment of PBD(22,23). Lurasidone and olanzapine/
fluoxetine combination have been approved for the 
treatment of depressive episodes of PBD in children 
aged 10-17 years(24,25). Lithium and aripiprazole are the 
only two medications to be used with an FDA indication 
for the maintenance treatment of PBD. 

Treatment of Acute Manic or Mixed Episodes
Acute episodes have a significant risk of suicide, 

disinhibition, recklessness, irritability, and threat to 
family or others. Accordingly, the primary objectives 
involve ensuring the safety of the patient and those in 
the community while striving for clinical stability with 
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minimal adverse effects in the acute management of 
PBD. Additionally, fostering engagement and establishing 
a therapeutic agreement are crucial aspects of managing 
this lifelong condition. Collaborative efforts are vital 
for long-term adherence to PBD treatment, especially 
during the initial episode(26).

There are several published guidelines for the 
treatment of acute PBD episode(12-14). NICE 2014 guidelines 
indicate that differences in dosage and side effects of the 
medications in younger patients compared to the adult 
population should be taken into account(12). Mechanisms 
of action of second-generation antipsychotics 
(risperidone, olanzapine, quetiapine, aripiprazole) and 
mood stabilizers (lithium, sodium valproate, lamotrigine, 
carbamazepine) are thought to be similar in youths and 
adults(12). At the time of the publication of NICE 2014 
guidelines, only one drug (aripiprazole) was licensed for 
the treatment of moderate to severe manic episodes in 
bipolar disorder in children aged 13 years and older for the 
duration of 12 weeks, and some preparations of lithium 
were also licensed for use in children aged over 12 years 
in the UK(27). At the time of release of NICE guidelines 
in September 2014, olanzapine, risperidone, haloperidol, 
quetiapine, lamotrigine, lithium, and valproate lacked UK 
marketing authorization for use in children and young 
people for treating mania or hypomania. However, the 
NICE 2014 guidelines suggested consideration of the 
recommendations intended for adults in such cases(12). 
In accordance with recommendations for adult patients, 
if a patient experiences mania or hypomania while on 
antidepressant monotherapy, it is advised to discontinue 
the antidepressant and consider initiating treatment 
with an antipsychotic drug such as haloperidol, 
olanzapine, quetiapine, or risperidone(12). If the initial 
antipsychotic drug is poorly tolerated or ineffective at 
maximum dosage, an alternative antipsychotic drug 
from the recommended list should be offered(12). While 
off-label use of lithium was acknowledged in September 

2014, NICE suggested that if a second antipsychotic drug 
fails to provide sufficient relief at maximum dosage, the 
addition of lithium may be considered(12). If the addition 
of lithium proves ineffective or if lithium is unsuitable due 
its adverse effects on biochemical parameters detected 
during routine blood tests, valproate may be considered 
as an alternative(12). Furthermore, the updated NICE 2023 
guidelines advise against initiating valproate treatment 
for the first time in patients, regardless of gender, who 
are younger than 55 years old(28). 

The CANMAT and the ISBD 2018 guidelines 
emphasize the significance of evidence levels with 
clinical support for efficacy in formulating the final 
treatment recommendations, as outlined in Table 1(13). 
These guidelines recommend lithium, risperidone (level 
1 evidence), aripiprazole, asenapine, and quetiapine 
(level 2 evidence) as the first-line options for acute 
treatment of PBD(13). Risperidone is recommended for 
the treatment of non-obese youth and children with 
ADHD as a preferred alternative to lithium. Olanzapine 
(level 2 evidence) and ziprasidone (level 2 evidence) 
are offered as second-line options in consideration of 
safety and tolerability concerns. Adjunctive therapy 
with quetiapine is also recommended as a second-
line treatment (level 3 evidence)(13). Despite insufficient 
response rates observed with divalproex, positive 
treatment outcomes documented with this drug in 
open-label studies involving children, and adolescents 
together with its extensive history of use among adults 
with bipolar disorders, position it as a third-line treatment 
alternative for youths who do not respond to or could 
not tolerate first or second-line treatment options (level 
4 evidence)(29). Oxcarbazepine has failed to demonstrate 
superiority over a placebo in a significant RCT (level 2 
negative evidence) and has not been endorsed in the 
CANMAT and ISBD 2018 guidelines(13,30).

The most recent update in psychopharmacological 
treatments for PBD highlighted the evidence that 

Table 1. Definitions for line of treatment ratings in guidelines
Treatment Evidence levels

First-line Level 1 or level 2 evidence for efficacy plus clinical support for safety/
tolerability and no risk of treatment-emergent switch

Second-line Level 3 or higher evidence for efficacy plus clinical support for safety/
tolerability and low risk of treatment-emergent switch

Third-line Level 4 evidence or higher for efficacy plus clinical support for safety/
tolerability

Not recommended Level 1 evidence for lack of efficacy, or level 2 evidence for lack of efficacy 
plus expert opinion

Canadian Network for Mood and Anxiety Treatments and International Society for Bipolar Disorders 2018 guidelines(13)
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has emerged since the AACAP 2005 algorithm was 
published for managing manic or mixed episodes in 
children and adolescents(15). Hobbs et al.(15) suggested 
use of second-generation antipsychotic agents (SGAs) 
as the first-line treatment of acute manic or mixed 
episodes, with the specific choice of antipsychotic agent 
left to the discretion of the clinician. The latest update 
has emphasized better efficiency of SGAs compared to 
other agents used in RCTs for the treatment of mixed or 
manic episodes of PBD(15). For the treatment of manic or 
mixed episodes of PBD associated with psychosis, the 
initial approach involves using one of the FDA-approved 
SGAs such as aripiprazole, asenapine, olanzapine, 
quetiapine, or risperidone(15). If there is no response to 
the priorly preferred SGA, another FDA-approved SGA 
can be used as monotherapy(15). Lithium augmentation 
may be considered in case of partial response to 
two SGAs. In cases of acute manic or mixed episodes 
without psychosis, lithium may be considered as an 
augmentation therapy to an SGA or as monotherapy 
if two different SGAs(15) fail to provide an adequate 
response(15). During acute manic or mixed episodes 
with psychotic or non-psychotic manifestations it is 
advisable to contemplate incorporating lamotrigine 
as an adjunctive therapy alongside an SGA and/or 
lithium(15). If tolerance to lithium and lamotrigine is not 
encountered, it is advisable to consider enhancing the 
treatment regimen by combining an SGA with second-
line agents such as divalproex, carbamazepine, or 
oxcarbazepine(15). If patients do not respond to these 
agents, electroconvulsive therapy (ECT) or clozapine 
can be considered for both psychotic and nonpsychotic 
groups of acute manic or mixed episodes(15). Even though 
lithium has showed a smaller effect size compared to 
SGAs in RCTs performed for the treatment of manic or 
mixed episodes of PBD(15), it remains as an important 
treatment option due to its unique features which 
include reducing suicidality in adults and children and 
providing neuroprotective advantages both in vivo and 
in vitro(31).

Treatment of Depressive Episodes
Children with PBD usually exhibit depression as 

the initial mood episode; however, a diagnosis of PBD 
requires a history or presence of mania/hypomania 
associated with an elevated risk of self-harm and 
suicide(32). The Course and Outcome of Bipolar Youth 
study has revealed that, during follow-up, the majority 
of recurrences after an initial episode of BPD were major 
depressive episodes (60%), followed by hypomanic 
(21%), manic (15%), and mixed (5%) episodes(4). Patients 

with depressive episodes of PBD are more frequently 
inclined to exhibit more severe psychiatric comorbidity, 
atypical features, psychotic features, a heightened risk 
of suicide, subsyndromal manic symptoms, and a higher 
prevalence of positive family history compared to those 
with unipolar depression(33). While selective serotonin 
reuptake inhibitors (SSRIs) can enhance depressive 
symptoms in bipolar disorder, they also elevate the 
risk of triggering a manic episode(34). In addition, some 
reports indicate a higher occurrence of antidepressant-
induced switching to mania in children and adolescents 
compared to adults(35). Healthcare providers should 
approach the use of antidepressants in depressive 
episodes of PBD with caution(14,34). 

The 2014 NICE guidelines indicate lack of empirical 
data on the treatment of depressive episodes in PBD 
among children and adolescents(12). When the NICE 2014 
guidelines were released, there were no trials of SSRIs 
in bipolar depression. However, it was noted that open-
label treatment trials of lithium(36) and lamotrigine(37) 
might be effective in addressing depressive episodes 
in PBD. The NICE 2014 guidelines propose referring 
to the recommendations for adults when addressing 
depressive episodes in PBD(12). According to the adult 
recommendations, in cases of moderate or severe 
bipolar depression and the absence of bipolar disorder 
treatment, fluoxetine combined with olanzapine or 
quetiapine alone can be offered based on the individual’s 
preference and prior treatment response(12). If there is 
no response to fluoxetine-olanzapine or quetiapine 
combination, the consideration of lamotrigine 
monotherapy is advised(12).

Data on pediatric populations are limited, and 
their interpretation is complicated by the presence of 
elevated placebo-response rates obtained in RCTs. In 
other words, the observed improvements in symptoms 
might be influenced by the placebo effect rather than 
the actual effectiveness of the tested treatment. As a 
result, the CANMAT and ISBD 2018 recommendations 
primarily rely on the clinical experience and results 
obtained from adult studies(13). In an RCT study, DelBello 
et al. found that lurasidone induced a higher response 
rate than placebo (level 2 evidence) in alleviating 
depressive symptoms in the pediatric population with 
acute bipolar depression(25); but still we have insufficient 
clinical data regarding its use in the pediatric population. 
Due to clinical experience and its effectiveness in adult 
patients, lurasidone is suggested as a first-line treatment 
for depressive episodes in PBD(13). Meanwhile, lithium 
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and lamotrigine are proposed as first-line treatment 
options for bipolar depression in adults(13). Despite the 
limited RCT data, there is extensive clinical experience 
with these medications. Results of open-label studies 
with lithium (level 4 evidence)(36) and lamotrigine (level 
4 evidence)(37) in children and adolescents are available. 
Based on the robust evidence in adults, lithium and 
lamotrigine are advised as second-line treatment 
options for PBD depression. Additionally, there is RCT 
level 1 evidence supporting the theraupetic effectiveness 
of the olanzapine-fluoxetine combination for PBD 
depression(24). However, concerns about the metabolic 
effects of olanzapine and insufficient clinical experience 
with this combination treatment in pediatric patients 
have led to the classification of this option as a third-
line treatment alternative(13). Considering the negative 
results in children and adolescents (level 2 negative 
evidence)(38,39), quetiapine is recommended as the third-
line treatment for the pediatric population due to 
evidence supported by significant clinical experience 
from studies performed in adults. Observational studies 
advocate for the cautious use of antidepressants in PBD 
and suggest their combination with mood stabilizers 
(level 4 evidence)(40,41). Oxcarbazepine is not approved 
for the management of depressive episodes of PBD and 
has not been found to have a higher response rate than 
placebo (level 2 negative)(13). However, a large-scale RCT 
has showed its effectiveness in younger children rather 
than older individuals(30). 

The most recent update of AACAP 2005 proposes 
lurasidone as a first-line treatment for depressive 
episodes of PBD(15). Lurasidone (effect size, 0.45) and 
olanzapine-fluoxetine (effect size, 0.46) combination 
are both FDA-approved drugs. However, lurasidone has 
a lower metabolic side effect burden than olanzapine-
fluoxetine combination(24,25). This updated review suggests 
that lurasidone, if partially effective, can be combined 
with lamotrigine(15). If depressive symptoms persist during 
adjunctive therapy with lamotrigine, adding an FDA 
approved SSRI such as escitalopram or fluoxetine may be 
considered; however, caution is warranted due to the risk 
of a manic switch(15). If lurasidone fails to elicit a response, 
cross-tapering to the olanzapine-fluoxetine combination 
should be considered(15). Despite evidence of efficacy and 
FDA approval, the underuse of olanzapine-fluoxetine 
persists in clinical practice. For partial responders to 
olanzapine-fluoxetine combination, augmentation 
with lamotrigine is recommended(15). If FDA-approved 
agents have failed, non-FDA-approved treatments 
like quetiapine, risperidone, asenapine, aripiprazole, 

bupropion, other SSRIs, and lithium should be considered 
(15). SSRIs should be used along with mood stabilizers 
to mitigate the risks of manic switch. Clinicians should 
note that quetiapine is FDA-approved only for adults; 
in children and adolescents with bipolar depression, 
it showed similar efficacy to placebo in two RCTs(38,39). 
While not recommended as a first-line medication for 
youths, quetiapine remains an acceptable choice for 
older adolescents suffering from bipolar depression(15). In 
cases where other treatments prove ineffective, ECT may 
be considered as an alternative option(15).

Maintenance Treatment 
PBD presents a chronic illness trajectory with a 

high susceptibility to relapse and permanent disability. 
A 5-year prospective follow-up study on adolescents 
with bipolar disorder reported relapse rates of 44%(42). 
Effective long-term treatments of bipolar disorder are 
essential, particularly in youths. Despite the severity and 
chronicity of PBD, research in the psychopharmacology 
of maintenance treatment of PBD has provided 
insufficient evidence than in adult bipolar disorder(43). 

In clinical practice, long-term treatment of PBD 
often includes the off-label use of antipsychotics and 
anticonvulsants since there is a paucity of randomized 
data available on maintenance treatment in youths 
with PBD(44). There are several published guidelines 
for the maintenance treatment of PBD. For long-term 
pharmacological treatment, the 2014 NICE guidelines 
advise considering medications that have demonstrated 
efficacy during episodes of PBD(12). The NICE guidelines 
advise engaging in a discussion with the individual about 
their preference to either continue with this treatment 
or switch to lithium therapy(12). NICE guidelines 
recommend the use of lithium as a first-line maintenance 
treatment of PBD(12). If lithium is ineffective, poorly 
tolerated, or not suitable, an antipsychotic (asenapine, 
aripiprazole, olanzapine, quetiapine, or risperidone) 
may be considered(12). If the initial antipsychotic is not 
well tolerated at any dosage or proves ineffective at 
the highest dosage, it is advisable to contemplate using 
a second antipsychotic from the list of recommended 
medications(12). According to the NICE guidelines, if the 
second antipsychotic is ineffective, a combination of 
valproate with either an antipsychotic or lithium should 
be considered(12). It is recommended that when long-
term pharmacological treatment is terminated, the 
patient should be educated on how to recognize early 
signs of relapse and what to do at the time of recurrence 
(12). Additionally, the NICE guidelines suggest continuing 
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to monitor symptoms, mood, and mental status for two 
years after the medication is completely discontinued(12).

CANMAT and ISBD 2018 guidelines recommend 
aripiprazole (level 2 evidence)(45,46), lithium (level 2 
evidence)(47), and divalproex (level 2 evidence)(48) as first-
line maintenance treatment alternatives of PBD. The 
CANMAT guidelines indicate that a minority of patients 
continue to do well after switching to either lithium 
or divalproex monotherapy, and the majority respond 
positively when the combination therapy is reintroduced 
(13). Additionally, studies have suggested the effectiveness 
of combination therapy, such as risperidone plus 
lithium or divalproex(49), and lithium plus divalproex 
or carbamazepine(50), in achieving and sustaining 
remission. Use of lamotrigine may also be considered as 
an adjunctive therapy for those aged ≥13 years (level 2 
evidence)(51). However, there is no recommendation with 
level ≥3 evidence for second-line maintenance therapy. 
As for asenapine, there is limited data for its use as 
long-term PBD treatment alternative. Nonetheless, an 
open-label study suggests gradual tapering of its dose 
during treatment of manic symptoms over 50 weeks in 
the pediatric patients (level 4 evidence). Additionally, 
a RCT conducted in adult patients has validated the 
effectiveness of asenapine in preventing the recurrence 
of mood episodes. Clinical observations and open-
label studies suggest that quetiapine, risperidone, 
or ziprasidone may serve as alternative third-line 
alternatives for maintenance treatment, especially for 
patients who has shown positive responses during acute 
episodes of PBD (level 4 evidence)(52-54).

The AACAP 2005 guidelines suggest that mood 
stabilizers (carbamazepine, lamotrigine, lithium, and 
valproate) along with SGAs can be used as first-line 
and combinations of these medications as second-line 
treatment alternatives(14,22). The AACAP 2005 guidelines 
suggest use of SGAs as adjunctive agents or alternatives 
to lithium and valproate(1). According to AACAP practice 
parameters, maintenance treatment for at least 12-24 
months following the initial episode is recommended 
(14). For patients with severe symptoms and a history of 
recurrent episodes, lifelong treatment with psychotropic 
medications should be considered(14). Monotherapy 
with either lithium or divalproex in pediatric patients 
is associated with a comparatively shorter median 
time to relapse(55). Furthermore, discontinuation of 
lithium has been demonstrated to elevate relapse 
rates in adolescents diagnosed with bipolar disorder(56). 
Hence, gradual tapering, and finally discontinuation of 
maintenance therapy is recommended over a period of 

time devoid of significant anticipated stressors(14). The 
American Psychiatric Association’s Practice Guideline for 
the Treatment of Patients with Bipolar Disorder in adults 
advises that maintenance therapy with an agent should 
persist for at least 18 months following the stabilization 
of a manic episode(57). Since definitive answers are not 
available on the exact duration of maintenance treatment, 
clinicians must navigate the balance between the potential 
harm of symptom recurrence and the side effects of mood 
stabilizers and antipsychotics. This uncertainty persists 
due to the lack of conclusive information regarding the 
long-term effects of these medications(1).

Only lithium(47) and aripiprazole(45,46) have been 
approved by FDA for the maintenance treatment of PBD. 
Numerous international treatment guidelines advocate 
initiating treatment for PBD with monotherapy and 
suggest that the drug combinations are considered only 
after multiple conservative treatment approaches have 
proven ineffective(1,13). A recent meta-analysis examining 
long-term treatment trials for PBD has revealed that 
combination treatments, which typically involve 
use of lamotrigine, lithium, or valproate combined 
with a SGA, yield superior outcomes compared to 
monotherapy trials(44). This meta-analysis has formulated 
the apparent order of efficacy as follows: combined 
agents > anticonvulsants ≥ lithium ≥ antipsychotics(44). 
Nevertheless, conduction of further RCTs is necessary 
to evaluate long-term safety and effectiveness of these 
psychopharmacologic agents used for the treatment 
of PBD. In the context of maintenance treatment for 
bipolar disorder, the polarity index (PI) serves as a metric 
indicating the relative preventive efficacy of drugs against 
manic versus depressive episodes(58). The PI is derived 
by calculating the ratio of the Number Needed to Treat 
(NNT) for the prevention of depression to the NNT for the 
prevention of mania, as evidenced by results from RCTs 
performed in adult populations. A PI value exceeding 
1.0 signifies relatively greater prophylactic efficacy 
against manic episodes, while a value below 1.0 suggests 
relatively greater efficacy in preventing depressive 
episodes. In the context of maintenance therapy for 
bipolar disorder, the PI values are as follows: 12.09 for 
risperidone, 4.38 for aripiprazole, 3.91 for ziprasidone, 
2.98 for olanzapine, 1.39 for lithium, 1.14 for quetiapine, 
and 0.40 for lamotrigine. The reliability of the PI values for 
valproate and oxcarbazepine may be compromised due 
to their ineffectiveness in trials of maintenance therapy. 
Notably, quetiapine and lithium exhibit a PI close to 1, 
indicating their nearly equal efficacy in preventing both 
manic and depressive episodes(58). Indeed, although PI 
values are derived from adult RCTs, they may still be 
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clinically beneficial in providing information for the 
selection of an appropriate maintenance treatment for 
bipolar disorders in adolescents.

CONCLUSION
This article reviews evidence from different 

guidelines and algorithms formulated for the 
psychopharmacological treatment of PBD, acute 
manic or mixed, depressive episodes, and maintenance 
therapy. At present, there is still a lack of sufficient 
double-blind, RCTs involving pediatric and adolescent 
patients with bipolar disorders. The existing guidelines 
have predominantly relied on studies conducted on 
adult patients with bipolar disorders. However, the 
clinical characteristics and presentation of bipolar 
disorder in children and adolescents differ significantly 
from those in adults. This fact highlights the necessity 
for the conduction of further psychopharmacological 
trials specifically tailored to this younger age group. 
As ongoing RCTs are carried out, the body of evidence 
regarding psychopharmacological treatment in children 
and adolescents will accumulate. Consequently, there 
is an ongoing need for updated and evidence-based 
guidelines that specifically address the treatment of PBD.

Acknowledgement

The authors would like to thank Gürkan Kazancı 
MD, PhD who is a member (#345) of the International 
Federation of Translators (Fédération Internationale 
des Traducteurs: FIT, 57 rue d’Amsterdam, 75008 Paris, 
France: www.fit-ift.org) for meticulous proofreading of 
our manuscript.

Ethics 

Authorship Contributions

Concept: P.U., E.A., Design: P.U., E.A., Data Collection 
or Processing: P.U., E.A., Literature Search: P.U., E.A., 
Writing: P.U., E.A.

Conflict of Interest: No conflict of interest was 
declared by the authors.

Financial Disclosure: The authors declared that this 
study received no financial support.

REFERENCES
1. McClellan J, Kowatch R, Findling RL; Work Group on Quality 

Issues. Practice parameter for the assessment and treatment 
of children and adolescents with bipolar disorder. J Am Acad 
Child Adolesc Psychiatry. 2007;46(1):107-25. doi: 10.1097/01.
chi.0000242240.69678.c4.

2. Alonso J, Petukhova M, Vilagut G, Chatterji S, Heeringa S, Üstün 
TB, et al. Days out of role due to common physical and mental 
conditions: results from the WHO World Mental Health surveys. 
Mol Psychiatry. 2011;16(12):1234-46. doi: 10.1038/mp.2010.101.

3. Duffy A. The early course of bipolar disorder in youth at familial 
risk. J Can Acad Child Adolesc Psychiatry. 2009;18(3):200-5.

4. Birmaher B, Axelson D, Goldstein B, Strober M, Gill MK, Hunt J, et 
al. Four-year longitudinal course of children and adolescents with 
bipolar spectrum disorders: the Course and Outcome of Bipolar 
Youth (COBY) study. Am J Psychiatry. 2009;166(7):795-804. doi: 
10.1176/appi.ajp.2009.08101569.

5. Connor DF, Ford JD, Pearson GS, Scranton VL, Dusad A. Early-
Onset Bipolar Disorder: Characteristics and Outcomes in the 
Clinic. J Child Adolesc Psychopharmacol. 2017;27(10):875-83. doi: 
10.1089/cap.2017.0058

6. Findling RL, Zhou X, George P, Chappell PB. Diagnostic Trends and 
Prescription Patterns in Disruptive Mood Dysregulation Disorder 
and Bipolar Disorder. J Am Acad Child Adolesc Psychiatry. 
2022;61(3):434-45. doi: 10.1016/j.jaac.2021.05.016.

7. Association AP. Diagnostic and statistical manual of mental 
disorders: DSM-5. Washington, DC: American Psychiatric 
Association; 2013.

8. Uran P, Kılıç BG. Family Functioning, Comorbidities, and 
Behavioral Profiles of Children With ADHD and Disruptive Mood 
Dysregulation Disorder. J Atten Disord. 2020;24(9):1285-94. doi: 
10.1177/1087054715588949.

9. Treatment Options for the Cardinal Symptoms of Disruptive Mood 
Dysregulation Disorder. J Can Acad Child Adolesc Psychiatry. 
2015;24(1):41-54.

10. Sun AY, Woods S, Findling RL, Stepanova E. Safety considerations in 
the psychopharmacology of pediatric bipolar disorder. Expert Opin 
Drug Saf. 2019;18(9):777-94. doi: 10.1080/14740338.2019.1637416.

11. Stepanova E, Findling RL. Psychopharmacology of Bipolar 
Disorders in Children and Adolescents. Pediatr Clin North Am. 
2017;64(6):1209-22. doi: 10.1016/j.pcl.2017.08.002.

12. National Collaborating Centre for Mental Health (UK). Bipolar 
Disorder: The NICE Guideline on the Assessment and Management 
of Bipolar Disorder in Adults, Children and Young People in 
Primary and Secondary Care. London: The British Psychological 
Society and The Royal College of Psychiatrists; 2014 Sep.

13. Yatham LN, Kennedy SH, Parikh SV, Schaffer A, Bond DJ, Frey 
BN, et al. Canadian Network for Mood and Anxiety Treatments 
(CANMAT) and International Society for Bipolar Disorders (ISBD) 
2018 guidelines for the management of patients with bipolar 
disorder. Bipolar Disord. 2018;20(2):97-170. doi: 10.1111/bdi.12609.

14. Kowatch RA, Fristad M, Birmaher B, Wagner KD, Findling RL, 
Hellander M, et al. Treatment guidelines for children and 
adolescents with bipolar disorder. J Am Acad Child Adolesc 
Psychiatry. 2005;44(3):213-35. doi: 10.1097/00004583-
200503000-00006.

15. Hobbs E, Reed R, Lorberg B, Robb AS, Dorfman J. 
Psychopharmacological Treatment Algorithms of Manic/Mixed 
and Depressed Episodes in Pediatric Bipolar Disorder. J Child 
Adolesc Psychopharmacol. 2022;32(10):507-21. doi: 10.1089/
cap.2022.0035.

16. Findling RL, Nyilas M, Forbes RA, McQuade RD, Jin N, Iwamoto 
T, et al. Acute treatment of pediatric bipolar I disorder, manic or 
mixed episode, with aripiprazole: a randomized, double-blind, 



8

J Dr Behcet Uz Child Hosp 2024;14(1):1-9

placebo-controlled study. J Clin Psychiatry. 2009;70(10):1441-51. 
doi: 10.4088/JCP.09m05164yel.

17. Stepanova E, Grant B, Findling RL. Asenapine Treatment in 
Pediatric Patients with Bipolar I Disorder or Schizophrenia: A 
Review. Paediatr Drugs. 2018;20(2):121-34. doi: 10.1007/s40272-
017-0274-9.

18. Haas M, DelBello MP, Pandina G, Kushner S, Van Hove I, Augustyns 
I, et al. Risperidone for the treatment of acute mania in children 
and adolescents with bipolar disorder: a randomized, double-
blind, placebo-controlled study. Bipolar Disord. 2009;11(7):687-
700. doi: 10.1111/j.1399-5618.2009.00750.x.

19. Delbello MP, Kowatch RA, Adler CM, Stanford KE, Welge JA, 
Barzman DH, et al. A double-blind randomized pilot study 
comparing quetiapine and divalproex for adolescent mania. J Am 
Acad Child Adolesc Psychiatry. 2006;45(3):305-13. doi: 10.1097/01.
chi.0000194567.63289.97.

20. Tohen M, Kryzhanovskaya L, Carlson G, Delbello M, Wozniak 
J, Kowatch R, et al. Olanzapine versus placebo in the 
treatment of adolescents with bipolar mania. Am J Psychiatry. 
2007;164(10):1547-56. doi: 10.1176/appi.ajp.2007.06111932.

21. Findling RL, Robb A, McNamara NK, Pavuluri MN, Kafantaris 
V, Scheffer R, et al. Lithium in the Acute Treatment of Bipolar I 
Disorder: A Double-Blind, Placebo-Controlled Study. Pediatrics. 
2015;136(5):885-94. doi: 10.1542/peds.2015-0743.

22. Cox JH, Seri S, Cavanna AE. Clinical Guidelines on Long-
Term Pharmacotherapy for Bipolar Disorder in Children and 
Adolescents. J Clin Med. 2014;3(1):135-43. doi: 10.3390/jcm3010135.

23. Díaz-Caneja CM, Moreno C, Llorente C, Espliego A, Arango C, 
Moreno D. Practitioner review: Long-term pharmacological 
treatment of pediatric bipolar disorder. J Child Psychol Psychiatry. 
2014;55(9):959-80. doi: 10.1111/jcpp.12271.

24. Detke HC, DelBello MP, Landry J, Usher RW. Olanzapine/
Fluoxetine combination in children and adolescents with bipolar 
I depression: a randomized, double-blind, placebo-controlled 
trial. J Am Acad Child Adolesc Psychiatry. 2015;54(3):217-24. doi: 
10.1016/j.jaac.2014.12.012.

25. DelBello MP, Goldman R, Phillips D, Deng L, Cucchiaro J, Loebel 
A. Efficacy and Safety of Lurasidone in Children and Adolescents 
With Bipolar I Depression: A Double-Blind, Placebo-Controlled 
Study. J Am Acad Child Adolesc Psychiatry. 2017;56(12):1015-25. 
doi: 10.1016/j.jaac.2017.10.006.

26. Berk L, Hallam KT, Colom F, Vieta E, Hasty M, Macneil C, et al. 
Enhancing medication adherence in patients with bipolar 
disorder. Hum Psychopharmacol. 2010;25(1):1-16. doi: 10.1002/
hup.1081.

27. Uttley L, Kearns B, Ren S, Stevenson M. Aripiprazole for the 
treatment and prevention of acute manic and mixed episodes 
in bipolar I disorder in children and adolescents: a NICE single 
technology appraisal. Pharmacoeconomics. 2013;31(11):981-90. 
doi: 10.1007/s40273-013-0091-0.

28. NICE guideline CG185. Bipolar disorder: assessment and 
management: Evidence review for changes to valproate 
recommendations after revised MHRA safety advice December 
2023. Available from: https://www.nice.org.uk/guidance/
cg185/evidence/evidence-review-for-changes-to-valproate-
recommendat ions-af ter-rev ised-mhra-safe ty-advice-
pdf-13257358093.

29. Kowatch RA, Findling RL, Scheffer RE, Stanford K. (2007, 
October). Pediatric bipolar collaborative mood stabilizer trial. 

In 54th Annual Meeting of the American Academy of Child and 
Adolescent Psychiatry. pp. 23-8.

30. Wagner KD, Kowatch RA, Emslie GJ, Findling RL, Wilens TE, 
McCague K, et al. A double-blind, randomized, placebo-controlled 
trial of oxcarbazepine in the treatment of bipolar disorder in 
children and adolescents. Am J Psychiatry. 2006;163(7):1179-86. 
doi: 10.1176/ajp.2006.163.7.1179.

31. Ochoa ELM. Lithium as a Neuroprotective Agent for Bipolar 
Disorder: An Overview. Cell Mol Neurobiol. 2022;42(1):85-97. doi: 
10.1007/s10571-021-01129-9.

32. Goldstein TR, Ha W, Axelson DA, Goldstein BI, Liao F, Gill MK, et 
al. Predictors of prospectively examined suicide attempts among 
youth with bipolar disorder. Arch Gen Psychiatry. 2012;69(11):1113-
22. doi: 10.1001/archgenpsychiatry.2012.650.

33. Yang R, Zhao Y, Tan Z, Lai J, Chen J, Zhang X, et al. Differentiation 
between bipolar disorder and major depressive disorder in 
adolescents: from clinical to biological biomarkers. Front Hum 
Neurosci. 2023;17:1192544. doi: 10.3389/fnhum.2023.1192544.

34. Pacchiarotti I, Bond DJ, Baldessarini RJ, Nolen WA, Grunze H, 
Licht RW, et al. The International Society for Bipolar Disorders 
(ISBD) task force report on antidepressant use in bipolar 
disorders. Am J Psychiatry. 2013;170(11):1249-62. doi: 10.1176/appi.
ajp.2013.13020185.

35. Lim CJ, Leckman JF, Young C, Martin A. Antidepressant-induced 
manic conversion: a developmentally informed synthesis of the 
literature. Int Rev Neurobiol. 2005;65:25-52. doi: 10.1016/S0074-
7742(04)65002-1.

36. Patel NC, Delbello MP, Bryan HS, Adler CM, Kowatch RA, Stanford 
K, et al. Open-label lithium for the treatment of adolescents 
with bipolar depression. J Am Acad Child Adolesc Psychiatry. 
2006;45(3):289-97. doi: 10.1097/01.chi.0000194569.70912.a7.

37. Chang K, Saxena K, Howe M. An open-label study of lamotrigine 
adjunct or monotherapy for the treatment of adolescents 
with bipolar depression. J Am Acad Child Adolesc Psychiatry. 
2006;45(3):298-304. doi: 10.1097/01.chi.0000194566.86160.a3.

38. DelBello MP, Chang K, Welge JA, Adler CM, Rana M, Howe M, et 
al. A double-blind, placebo-controlled pilot study of quetiapine 
for depressed adolescents with bipolar disorder. Bipolar Disord. 
2009;11(5):483-93. doi: 10.1111/j.1399-5618.2009.00728.x.

39. Findling RL, Pathak S, Earley WR, Liu S, DelBello MP. Efficacy and 
safety of extended-release quetiapine fumarate in youth with 
bipolar depression: an 8 week, double-blind, placebo-controlled 
trial. J Child Adolesc Psychopharmacol. 2014;24(6):325-35. doi: 
10.1089/cap.2013.0105.

40. Goldsmith M, Singh M, Chang K. Antidepressants and 
psychostimulants in pediatric populations: is there an 
association with mania? Paediatr Drugs. 2011;13(4):225-43. doi: 
10.2165/11591660-000000000-00000.

41. Bhowmik D, Aparasu RR, Rajan SS, Sherer JT, Ochoa-Perez M, Chen 
H. Risk of manic switch associated with antidepressant therapy in 
pediatric bipolar depression. J Child Adolesc Psychopharmacol. 
2014;24(10):551-61. doi: 10.1089/cap.2014.0028.

42. Strober M, Schmidt-Lackner S, Freeman R, Bower S, Lampert C, 
DeAntonio M. Recovery and relapse in adolescents with bipolar 
affective illness: a five-year naturalistic, prospective follow-
up. J Am Acad Child Adolesc Psychiatry. 1995;34(6):724-31. doi: 
10.1097/00004583-199506000-00012.

43. Nazeer A, Hashemi N, Imran N, Naveed S, Azeem MW, Skokauskas 
N. Pediatric bipolar disorder. Journal of Alternative Medicine 
Research. 2022;14(3):257-66.



9

Uran and Akçay. Treatment of Pediatric Bipolar Disorder

44. Yee CS, Hawken ER, Baldessarini RJ, Vázquez GH. Maintenance 
Pharmacological Treatment of Juvenile Bipolar Disorder: Review 
and Meta-Analyses. Int J Neuropsychopharmacol. 2019;22(8):531-
40. doi: 10.1093/ijnp/pyz034.

45. Findling RL, Correll CU, Nyilas M, Forbes RA, McQuade RD, Jin N, 
et al. Aripiprazole for the treatment of pediatric bipolar I disorder: 
a 30-week, randomized, placebo-controlled study. Bipolar Disord. 
2013;15(2):138-49. doi: 10.1111/bdi.12042.

46. Findling RL, Youngstrom EA, McNamara NK, Stansbrey RJ, 
Wynbrandt JL, Adegbite C, et al. Double-blind, randomized, 
placebo-controlled long-term maintenance study of aripiprazole 
in children with bipolar disorder. J Clin Psychiatry. 2012;73(1):57-
63. doi: 10.4088/JCP.11m07104.

47. Findling RL, McNamara NK, Youngstrom EA, Stansbrey R, Gracious 
BL, Reed MD, et al. Double-blind 18-month trial of lithium versus 
divalproex maintenance treatment in pediatric bipolar disorder. 
J Am Acad Child Adolesc Psychiatry. 2005;44(5):409-17. doi: 
10.1097/01.chi.0000155981.83865.ea.

48. Pavuluri MN, Henry DB, Carbray JA, Naylor MW, Janicak PG. 
Divalproex sodium for pediatric mixed mania: a 6-month 
prospective trial. Bipolar Disord. 2005;7(3):266-73. doi: 
10.1111/j.1399-5618.2005.00204.x.

49. Geller B, Luby JL, Joshi P, Wagner KD, Emslie G, Walkup JT, et al. A 
randomized controlled trial of risperidone, lithium, or divalproex 
sodium for initial treatment of bipolar I disorder, manic or 
mixed phase, in children and adolescents. Arch Gen Psychiatry. 
2012;69(5):515-28. doi: 10.1001/archgenpsychiatry.2011.1508.

50. Kowatch RA, Suppes T, Carmody TJ, Bucci JP, Hume JH, 
Kromelis M, et al. Effect size of lithium, divalproex sodium, and 
carbamazepine in children and adolescents with bipolar disorder. 
J Am Acad Child Adolesc Psychiatry. 2000;39(6):713-20. doi: 
10.1097/00004583-200006000-00009.

51. Findling RL, Landbloom RL, Mackle M, Wu X, Snow-Adami 
L, Chang K, et al. Long-term Safety of Asenapine in Pediatric 

Patients Diagnosed With Bipolar I Disorder: A 50-Week Open-
Label, Flexible-Dose Trial. Paediatr Drugs. 2016;18(5):367-78. doi: 
10.1007/s40272-016-0184-2.

52. Duffy A, Milin R, Grof P. Maintenance treatment of adolescent 
bipolar disorder: open study of the effectiveness and tolerability 
of quetiapine. BMC Psychiatry. 2009;9:4. doi: 10.1186/1471-244X-
9-4.

53. Findling RL, Pathak S, Earley WR, Liu S, DelBello M. Safety, 
tolerability, and efficacy of quetiapine in youth with schizophrenia 
or bipolar I disorder: a 26-week, open-label, continuation study. 
J Child Adolesc Psychopharmacol. 2013;23(7):490-501. doi: 
10.1089/cap.2012.0092.

54. Findling RL, Cavuş I, Pappadopulos E, Vanderburg DG, Schwartz JH, 
Gundapaneni BK, et al. Efficacy, long-term safety, and tolerability 
of ziprasidone in children and adolescents with bipolar disorder. J 
Child Adolesc Psychopharmacol. 2013;23(8):545-57. doi: 10.1089/
cap.2012.0029.

55. Findling RL, McNamara NK, Gracious BL, Youngstrom EA, 
Stansbrey RJ, Reed MD, et al. Combination lithium and divalproex 
sodium in pediatric bipolarity. J Am Acad Child Adolesc Psychiatry. 
2003;42(8):895-901. doi: 10.1097/01.CHI.0000046893.27264.53.

56. Strober M, Morrell W, Lampert C, Burroughs J. Relapse following 
discontinuation of lithium maintenance therapy in adolescents 
with bipolar I illness: a naturalistic study. Am J Psychiatry. 
1990;147(4):457-61. doi: 10.1176/ajp.147.4.457.

57. Hirschfeld RMA, Bowden CL, Gitlin MJ, Keck PE, Perlis RH, Suppes 
T, et al. Practice guideline for the treatment of patients with 
bipolar disorder (revision). Focus. 2003;1:64-110.

58. Popovic D, Reinares M, Goikolea JM, Bonnin CM, Gonzalez-
Pinto A, Vieta E. Polarity index of pharmacological agents 
used for maintenance treatment of bipolar disorder. Eur 
Neuropsychopharmacol. 2012;22(5):339-46. doi: 10.1016/j.
euroneuro.2011.09.008.       


