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Abstract

Background: Bipolar disorder often begins in adolescence or early adulthood, characterized by recurrent manic episodes that can lead
to neurodegenerative brain changes and functional decline. While several oral second-generation antipsychotics are Food and Drug
Administration (FDA)-approved for mania, adherence to maintenance treatment is frequently poor due to factors such as anosognosia,
cognitive dysfunction, impulsivity, side effects aversion, and substance use. Long-acting injectable (LAI) antipsychotics, approved for
adults with bipolar mania or schizoaffective disorder (bipolar type), offer a potential solution for adolescents with similar conditions.
This study reports on the efficacy of LAI antipsychotics in managing bipolar mania in adolescents, tracking outcomes over up to a
year with baseline and follow-up Young Mania Rating Scale (YMRS) assessments.
Methods: The study included 116 adolescents with a mean age of 16.17 years (66% male, 48% white, 23% black). Of these, 73%
were diagnosed with bipolar mania and 22% with schizoaffective disorder, bipolar type. The mean illness duration was 1.9 years, with
a baseline YMRS score of 33.8 and a body mass index (BMI) of 23.4 kg/m2. LAI antipsychotics administered included aripiprazole,
paliperidone, and risperidone, given at intervals of 1, 2, or 3 months.
Results: YMRS scores showed substantial improvement, declining to 21.7 at 1 month, 12.3 at 2 months, 4.9 at 6 months, and 3.0 at
1 year. Common side effects were increased appetite and weight gain (mean BMI rose to 26.3 kg/m2). There were no dropouts, although
12% of participants switched formulations due to side effects. Notably, 86.2% of adolescents improved sufficiently to return to school or
work. While 28.4% experienced depressive episodes, there were no suicide attempts or deaths during the 4- to 14-month follow-up.
Discussion: This study demonstrates that LAI antipsychotics can effectively stabilize adolescents with bipolar mania or
schizoaffective disorder, bipolar type, showing a marked decline in YMRS scores and high rates of remission and functional recovery.
Despite the lack of FDA approval for LAI antipsychotics in those younger than 18, our results from off-label use suggest significant
efficacy and tolerability. Further FDA clinical trials are needed to explore LAI antipsychotic formulations in adolescents to address
the needs of this high-risk, nonadherent population.
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Introduction

B ipolar disorder (BD) affects *2% of the global population
with onset frequently during adolescence (Jain and Mitra,

2023). Adolescents with BD face unique challenges in treatment,

particularly in managing symptoms and adhering to prescribed
oral medications. This can lead to a significant increase in the risk
of relapse, hospitalization, financial burden, and suicide attempts.
Despite the plethora of treatment options, some adolescents remain
noncompliant, often forgetting to take oral medications or stopping

1Assistant Clinical Professor, Weill Cornell Medical College, New York, New York, USA.
2Manhattan Psychiatric Center, State Hospital of Manhattan, New York, New York, USA.
3Second Arc Psychiatric Associates, White Plains, New York, USA.
4Yenepoya University, Mangalore, India.
5Bachelors of Arts Oberlin College, Oberlin, Ohio, USA.
6University of East Ramon Magsaysay Memorial Medical Center, Quezon City, Philippines.
7University of Pittsburgh, Pittsburgh, Pennsylvania, USA.
8Second Arc Psychiatric Associates, White Plains, New York, USA.
9NYU Steinheart School of Culture, Education and Human Development, New York, New York, USA.

10Director of Co-Founder and Founder of Schizophrenia Society, University of Cincinnati, Cincinnati, Ohio, USA.

92

JOURNAL OF CHILD AND ADOLESCENT PSYCHOPHARMACOLOGY
Volume 35, Number 2, 2025
ª Mary Ann Liebert, Inc.
Pp. 92–98
DOI: 10.1089/cap.2024.0088

Open camera or QR reader and
scan code to access this article

and other resources online.

D
ow

nl
oa

de
d 

by
 N

A
T

IO
N

A
L

 T
A

IW
A

N
 U

N
IV

E
R

SI
T

Y
 P

A
C

K
A

G
E

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 0
8/

13
/2

5.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1089/cap.2024.0088


them abruptly when they feel better or worse. This nonadherence,
driven by denial of illness, impulsivity, and stigma, highlights the
need for specialized and novel treatment approaches.

Adolescents with BD experience nonadherence rates ranging
between 44% and 66% (Coletti et al., 2005; Patel et al., 2005).
When BD in adolescents remains untreated, it can profoundly
affect their emotional and social development. Without appropri-
ate medical care, the highs of mania and the lows of depression
can become more severe and more difficult to control, potentially
leading to treatment resistance. Untreated BD can also contribute
to cognitive decline, including memory, attention, and executive
functioning impairments. Prolonged periods of instability may
also increase the risk of substance abuse, self-harm, and suicide.
Social relationships, academic performance, and overall quality
of life may deteriorate, causing long-term emotional sequelae.
The neurobiology of BD is complex, encompassing genetic and
environmental (psychosocial) factors, requiring a multifaceted
treatment strategy (Freund and Juckel, 2019). Antipsychotic phar-
macotherapy is an important component of managing BD due to
elevated dopamine activity in mania.

Even though various treatment options for BD are available, it
is hard to customize them to the individual needs of each nonad-
herent patient. If an individual has no family history of BD, it may
take them longer to be diagnosed and treated (Vieta et al., 2018).
A delayed diagnosis of BD can also result in turbulent life events
as well as suicidal behavior due to depressive episodes (Tondo
et al., 2014). Given that children and adolescents are still under-
going cognitive and physical development, it is imperative to use
long-acting injectable (LAI) formulations as a first-line treatment
option to improve long-term outcomes, especially if they are non-
adherent to oral medications.

In recent years, LAI antipsychotics have shown promising
results in treating severe cases of BD by improving medication
adherence and reducing relapse rates in adults. However, there is
still limited research on how well they work for adolescents with
poor adherence. Due to the challenges of maintaining consistent
medication adherence in adolescents, there is a preference for
monthly or bimonthly LAI administration over oral medications
because they can achieve therapeutic effects without the need for
daily intake of oral medications, which can be highly inconsistent
(Aggarwal et al., 2018). LAI formulations release the antimanic
drug slowly and consistently into the bloodstream, leading to more
stable plasma concentrations (low peak-to-trough) than oral formu-
lations. Oral medications require daily adherence, which can be
challenging for many young patients, particularly those with lim-
ited insight into their illness. Studies have suggested that missed
doses of oral medications can lead to subtherapeutic plasma levels
and increased relapse rates, making LAI a more reliable option for
long-term maintenance therapy. Adolescents with BD are a vulner-
able clinical population with ongoing challenges; incorporating
LAIs into their care plan offers the potential for achieving sustained
clinical stability.

The study includes data from 116 adolescent patients who were
tried on LAIs for the treatment of mania in patients with BD. With
this, we aim to address the clinical outcomes of LAIs in adoles-
cents, mainly focusing on their potential benefits and limitations in
this population. The patients in this study were administered LAIs,
including aripiprazole, paliperidone, and risperidone, all of which
are FDA-approved to treat acute mania in adults.

Methods

Study population and data sources

This case series involved 116 adolescent patients aged 12–17 years
(mean age = 16.17 years) who were diagnosed with BD and whom
we treated with LAI antipsychotics at our outpatient clinic from
January 2016 to June 2024. The cohort included 55.9% males and
44.1% females, with a racial composition of 48% Caucasians,
25% Hispanics, 23% African Americans, and 3% belonging to
other racial and ethnic affiliations. Diagnostic breakdown within
the cohort included 73% with bipolar I disorder, manic episode,
22% with schizoaffective disorder, bipolar type, and the other 5%
with BD (unspecified). The mean duration of illness before initiat-
ing LAI treatment was 1.9 years. 16.3% of patients had a first-
degree relative with a history of BD. Data were collected from the
electronic medical records of these patients, including demo-
graphic information, psychometric evaluations, clinical diagnoses,
treatment details, and outcomes.

Inclusion criteria

Participants included in the study met the following criteria: (1)
adolescents aged 12–17 years diagnosed with BD according to
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edi-
tion (DSM-5) criteria; (2) initiation of LAI antipsychotic treatment
within the study period from January 2016 to June 2024; (3) docu-
mented regular clinical follow-up and adherence to treatment for a
minimum of 48 weeks postinitiation of LAI antipsychotics; (4)
availability of complete baseline and follow-up data, including clin-
ical history, and psychometric assessments at every follow-up; and
(5) previously treated only with oral antipsychotics.

Baseline assessments and pre-LAI treatment

Baseline characteristics, before initiating LAI antipsychotic treat-
ment, were assessed, including demographic data, clinical history,
and psychometric evaluations. Mania severity was quantified using
the Young Mania Rating Scale (YMRS) scores recorded in the
patient’s charts. The YMRS interviews were conducted by qualified
health care professionals, including psychiatrists and psychiatric
nurse practitioners, who were experienced in the clinical assessment
of manic symptoms. These professionals regularly performed the
interviews and documented the YMRS score as part of their routine
evaluation of patients. The mean YMRS score of the study sample
at the baseline before administering LAI was 33.8 (standard devia-
tion [SD] = 6.3). The mean baseline body mass index (BMI) was
23.4 kg/m2. All patients had previously been prescribed oral anti-
psychotic medications for an average duration ranging from 4 to
14 months but demonstrated nonadherence and inadequate symptom
control, which prompted the transition to LAI antipsychotic
treatment.

Intervention

The LAI antipsychotics administered Intramuscular (IM)
included Abilify Maintena (aripiprazole) in 4.31% of patients,
Abilify Asimtufii (aripiprazole) in 33.68%, Aristada (aripiprazole
lauroxil) in 43.96%, Invega Sustenna (paliperidone palmitate) in
16.37%, and Uzedy (risperidone) in 1.68%. The specific LAI for-
mulation was selected based on clinical judgment, patient treat-
ment history, and individual preferences. Dosing intervals varied,
with injections administered every 1 or 2 months, depending on
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the pharmacokinetic properties of the selected LAI and the
patient’s clinical response.

Clinical outcomes

We measured the YMRS severity scores of patients treated with
LAI antipsychotics during follow-up appointments at 4, 8, 16, 24,
32, 40, and 48 weeks. Functional status was evaluated based on
the percentage of patients who could return to school, college, or
work. The presence of suicidal ideation was measured both before
and 48 weeks postintervention. The incidence of depressive epi-
sodes during the 48-week follow-up period was also recorded as
part of the clinical outcomes in the study population.

Data analysis

Descriptive statistics were used to summarize the demographic
and clinical characteristics. Continuous variables, such as age, dura-
tion of illness, BMI, and YMRS scores, were reported as means.
Categorical variables, such as gender, race, diagnosis, and treatment
details, were presented as percentages. The analysis aimed to pro-
vide a comprehensive overview of the patient population and the
impact of LAI antipsychotic treatment on clinical outcomes.

Results

Trends in YMRS score over time

In this cohort of 116 adolescent patients with BD, treated with
LAI antipsychotics, the mean YMRS score decreased from 33.8 at
baseline to 21.7 at 4 weeks, 12.33 at 8 weeks, 6.53 at 16 weeks,
4.93 at 24 weeks, 4.09 at 32 weeks, 3.33 at 40 weeks, and 3.01 at
48 weeks (Table 1). The continuous trend of YMRS score reduc-
tion showed a consistent decline over the 48 weeks. Trends were
similar across age groups, with consistent reductions observed in
each age category from 13 to 17 years (Fig. 1). The most notable
decrease occurred within the first 16 weeks of treatment, with a
continued but more gradual decline after that. These trends
remained consistent when stratified by age.

Comorbid psychiatric condition

In our cohort of 116 adolescents diagnosed with BD, a signifi-
cant proportion of patients also suffered from other psychiatric
conditions. Substance-use disorders were the most prevalent,
affecting 47.4% (n = 55) of the patients. Attention-deficit/
hyperactivity disorder (ADHD) was present in 36.2% (n = 42) of

the cohort, while social anxiety was identified in 18.1% (n = 21)
of the patients. Generalized anxiety disorder (GAD) was diag-
nosed in 17.2% (n = 20) of the adolescents. The prevalence of
panic disorder, obsessive-compulsive disorder (OCD), and Post-
Traumatic Stress Disorder (PTSD) were 12.06% (n = 14), 5.1%
(n = 6), and 4.3% (n = 5), respectively. Substance-use disorders
were more prevalent among males, whereas OCD was more fre-
quently observed in females. The prevalence rates for ADHD and
GAD were similar across both genders.

Adverse effects

The most common side effects included increased appetite (n =
43, 37.1%), weight gain (n = 34, 29.3%), and restlessness (n = 13,
11.2%). Muscle stiffness was reported in 19 patients (16.4%) and
drooling (n = 6, 5.1%). Hypersexuality as a side effect was
observed in two patients (1.7%).

Due to uncontrollable side effects, 14 patients (12.1%) required
a switch from one LAI antipsychotic to another. Specifically, the
transition from paliperidone to aripiprazole was prompted by drool-
ing, while the switch from aripiprazole to paliperidone was due to
restlessness. These side effects could not be managed even with
appropriate treatment adjustments, necessitating the change in LAI
antipsychotics.

The mean BMI increased from 23.4 kg/m2 at baseline to
26.3 kg/m2 at the 48-week follow-up, reflecting the weight gain
associated with all LAI treatment.

Other clinical outcomes

Among the 116 patients, 86.2% (n = 100) showed sufficient
improvement to return to their previous educational or occupational
settings. Before the initiation of LAI antipsychotic treatment, 33%
(n = 38) of patients had a history of suicide ideation. During the 48-
week follow-up, 4.3% (n = 5) reported new or continued suicide
ideation, with no completed suicides recorded over the follow-up
period. Furthermore, 28.4% (n = 33) of patients experienced
depressive episodes after starting treatment. These episodes were
documented through clinical assessments and patient self-reports.

Discussion

Our cohort of adolescents with BD treated with LAIs demon-
strated very good clinical and functional outcomes. This is impor-
tant because BD is often associated with deleterious impacts on the
lives of patients, their families, and their communities. Early-onset

TABLE 1. YOUNG MANIA RATING SCALE SCORE PROGRESSION STRATIFIED BY AGE

YMRS score, mean

Week 0 Week 4 Week 8 Week 16 Week 24 Week 32 Week 40 Week 48

All ages 33.8 21.7 12.33 6.53 4.93 4.09 3.33 3.01
Age 13 37.12 26 14.25 10.12 7 5.875 4.25 4.37
Age 14 33.75 18 10.14 5.85 3.14 3.42 2.28 2.57
Age 15 35.62 23.62 13.93 7.43 4.5 3.81 2.56 2.18
Age 16 31.81 19.66 10.96 5.03 4.62 3.66 2.85 3.26
Age 17 33.75 21.89 12.54 6.57 5.14 4.21 3.77 3.26

Scores represent mean values stratified by age group. Week 0 denotes the baseline. The data reflect YMRS scores at subsequent follow-up weeks
(weeks 4, 8, 16, 24, 32, 40, and 48). The values represent the mean YMRS score for each age group at each time point. The “All ages” row represents all
participants’ aggregated mean YMRS scores across the specified follow-up weeks.

YMRS, Young Mania Rating Scale.
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BD, which occurs in individuals younger than 18 years, is associ-
ated with a more guarded prognosis compared with adult-onset BD
(Young et al., 1978). This condition is often underdiagnosed, and
even when diagnosed, adolescents may be reluctant to adhere to
treatment or seek help due to stigma and peer pressure (Saxena
et al., 2020). Early-onset BD frequently presents with more severe
features, including increased psychotic symptoms, higher rates of
substance abuse, comorbid conditions such as panic disorder and
OCD, rapid mood cycling, diminished response to lithium, and a
higher risk of suicide attempts (Taddeo et al., 2008). However,
with timely and appropriate medication management, the need for
hospitalization can often be mitigated, improving overall outcomes
for these patients.

Genetics play a key role in early-onset BD, which makes inquir-
ing about family history quite relevant (Youn et al., 2022). It is
important to gather this information during the initial visit to make
an adequate diagnosis. Our study had 16.3% adolescent patients
who had first-degree and 31.5% had second-degree family history
of BD. Although there are no major differences in the genetics
between early- and late-onset BD, various environmental and
developmental factors also play a significant factor in the develop-
ment of symptoms.

Early-onset BD has been linked to severe cognitive deficits
(Escamilla and Zavala, 2008). Adolescents with BD often exhibit
smaller amygdalas, reduced hippocampal volumes, decreased gray
matter, and thinner cortices in the prefrontal cortex compared with
healthy controls (Biuckians et al., 2007). A recent study that com-
pared healthy controls with BD patients found that attention was
significantly affected in adolescents and adults regardless of the
stage of their disease (euthymic phase, manic phase, or depressive
phase) (Ching et al., 2022). Interestingly, a study found that ado-
lescents with BD (14–17 years old) had persistent impairments in
attention during remission and had poor cognitive function com-
pared with healthy peers (Huang et al., 2023). In addition, the
attention impairment of BD patients during manic episodes was

worse. This also can lead to social impairment, poor academic per-
formance, and an increase in risk-taking and grandiose behavior in
the adolescent population.

This study cohort includes 42 patients (36.2%) who had comor-
bid diagnoses of ADHD and 20 patients (17.2%) with GAD. These
additional diagnoses present complexities in managing BD, as
ADHD symptoms can exacerbate mood instability and GAD can
complicate anxiety management. Patients with comorbid ADHD
displayed high levels of irritability, increased motor activity, rapid
speech, grandiosity, and disruptive behavior during the initial visit.
YMRS was administered at multiple points following the initial
visit to evaluate the effectiveness of the treatment.

The presence of comorbid conditions complicates treatment
strategies as stimulants used to manage ADHD can potentially
exacerbate manic episodes in BD (Mendez et al., 2020), necessi-
tating a priority on mood stabilization with mood stabilizers or
controlling an acute episode with second-generation antipsychotics
before addressing ADHD symptoms. A multidisciplinary approach
involving medication management, psychosocial interventions, and
ongoing monitoring is essential for improving outcomes and manag-
ing the complexities associated with these co-occurring conditions.

Adolescents’ ongoing maturation in decision-making and
impulse control poses challenges to consistent adherence to medi-
cation regimens. BD disrupts cognitive development, potentially
leading to lasting implications for reduced functional capacity
(Hossain et al., 2019) This may stem from a direct impact of the
illness on brain function or from indirect consequences of medica-
tions or substances. The intricate interplay of cognitive and emo-
tional development during adolescence complicates the diagnosis
and treatment of BD. Resistance to treatment may arise from an
adolescent’s relentless pursuit of independence and identity
formation.

While managing BD in adolescents with LAI or oral antipsy-
chotics, understanding the relationship between obesity and the
severity of the condition is crucial. Although recent data from the

FIG. 1. Trajectory of YMRS scores over 12 months following initiation of LAI antipsychotics. LAI, long-acting injectable;
YMRS, Young Mania Rating Scale.

LAI ANTIPSYCHOTICS IN ADOLESCENTS WITH BD 95

D
ow

nl
oa

de
d 

by
 N

A
T

IO
N

A
L

 T
A

IW
A

N
 U

N
IV

E
R

SI
T

Y
 P

A
C

K
A

G
E

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 0
8/

13
/2

5.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



U.S. general population (Patel et al., 2018) suggest that the preva-
lence of obesity among adolescents with BD is not significantly
higher than their peers, it is linked to more severe manifestations
of the disorder, such as increased suicide attempts and higher rates
of psychiatric admissions (Goldstein et al., 2011). In our study, the
mean baseline BMI of the adolescent participants on LAI treat-
ment increased from 23.4 to 26.6 kg/m2, but it is a reasonable cost
to restore long-term stability in BD, which can be highly disrupt-
ing, even fatal.

Early diagnosis and treatment with an antipsychotic approved
for BD by the FDA can reduce cognitive decline to some extent.
However, lack of insight about their condition and future conse-
quences is often associated with low medication adherence and
poorer results.

While LAIs ensure adherence and improve symptom control,
certain antipsychotic medications used in LAI formulations are
associated with weight gain (Verdoux and Bourgeois, 1993). This
can be due to metabolic side effects such as increased appetite and
changes in fat metabolism. Elevated BMI is a concern because it
can lead to additional health issues, such as diabetes and cardio-
vascular disease, which are already prevalent in individuals with
BD (Singh et al., 2012). Balancing the benefits of improved mood
stability and the potential for weight gain requires careful manage-
ment. Regular monitoring of BMI and metabolic health, along
with lifestyle interventions, can help mitigate the risk of significant
weight gain while maximizing the therapeutic benefits of LAIs.

Lithium remains the gold standard medication for long-term pro-
phylaxis of BD (Priya and Moorthy, 2021). However, abrupt dis-
continuation of lithium is associated with an increased risk of
relapse (Tuplin and Holahan, 2017). Oral or injectable antipsy-
chotic medication is the mainstay of treatment for effective man-
agement of acute BD. These drugs reduce symptoms in the acute
phase and, when used as a maintenance treatment, prevent relapse.
It is also important to consider their potential side effects as anti-
psychotics. Despite being relatively rare, hypersexuality has
emerged as a significant concern, with 1.7% of patients in our study
reporting this side effect while on aripiprazole LAI treatment.
Patients required a multicenter approach, insight, and an add-on 5-
alpha reductase inhibitor to manage hypersexuality. None of the
patients was required to switch from one LAI to another due to this
adverse effect.

An overview of trends in research (Spoorthy et al., 2019)
reported a 24-year-old male who was treated with oral and inject-
able aripiprazole for management of psychoses in schizophrenia.
Aripiprazole, a commonly prescribed second-generation antipsy-
chotic for schizophrenia and BD, has a unique pharmacological
profile as it functions as a partial agonist at the dopamine D2
receptor, a partial agonist at the 5-HT1A receptor, and an antago-
nist at the 5-HT2A receptor (Grover et al., 2020). Research indi-
cates that medications with partial dopaminergic agonistic activity,
such as aripiprazole, may be associated with compulsive behav-
iors, including pathological gambling, compulsive eating, compul-
sive shopping, and hypersexuality (Grover et al., 2023).

While predicting who will develop such behaviors is challeng-
ing, individuals with a personal or family history of OCD, impulse
control disorders, impulsive personality traits, alcoholism, drug
abuse, or other addictive behaviors are considered at higher risk
for these impulsive side effects (Perlis et al., 2006). By maintain-
ing a comprehensive approach that includes patient education and
family involvement, health care providers can effectively manage
hypersexuality and enhance overall treatment outcomes.

Following effective management of acute bipolar phase with an
oral or injectable antipsychotic and initiating mood stabilization,
patients may experience residual depressive or manic symptoms.
The persistence of these symptoms can affect overall functioning
and quality of life, indicating that while LAIs are beneficial, they
may not fully address all aspects of mood regulation (Deas, 2006).
Our study reported that 28.4% of patients developed depressive
episodes while being treated with an LAI. The treatment for resid-
ual depression post-LAI in adolescents focuses on the adjustment
of treatment plan and a personalized approach.

In a multicentric cross-sectional study in India involving
patients in clinical remission across 14 centers, residual symptoms
were assessed using the Hamilton Depression Rating Scale
(HDRS) and YMRS (Regier et al., 1990). Residual symptoms
were defined as scores of more than 7 on both scales. The findings
revealed that 79.8% of participants had residual symptoms, with
16.8% experiencing only depressive symptoms, 9.6% only manic
symptoms, and 53.4% showing both residual depressive and manic
symptoms. The occurrence of these symptoms was linked to the
polarity of the most recent episode and lifetime predominant polar-
ity, with a higher number of lifetime depressive episodes correlat-
ing with increased residual depressive symptoms, and more
lifetime manic episodes associated with a greater likelihood of
residual manic symptoms (Sonne and Brady, 2024). The study
highlights that a significant proportion of BD patients continue to
experience residual symptoms even during remission, underscor-
ing the need for clinicians to actively identify and manage these
residual symptoms to enhance treatment outcomes.

The co-occurrence of alcoholism and BD in adolescents presents
a complex clinical challenge with significant implications for diag-
nosis, treatment, and long-term outcomes. Adolescents with BD are
at an elevated risk of developing substance-use disorders, including
alcoholism, which can complicate the management of both condi-
tions (Grunze et al., 2021). The ECA study (Cerullo and Strakow-
ski, 2007) revealed that 60.7% of people with bipolar I disorder
had a lifetime diagnosis of a substance-use disorder (i.e., an alcohol
or other drug use disorder), 48% with bipolar II disorder had a
substance-use disorder, 39.2% had an alcohol-use disorder, and
21% had a drug abuse or dependence diagnosis (these figures
reflect that overlap patients were concurrently on substance/alco-
hol/other drugs).

Individuals with alcoholism are more likely to experience mood
disorders, including BD and conversely, adolescents with BD are
at a higher risk of developing alcohol-use disorders. This bidirec-
tional relationship exacerbates both conditions and complicates
treatment. Alcohol is often used as a form of self-medication by
individuals with BD to manage mood symptoms, particularly dur-
ing depressive phases. However, alcohol use can worsen mood
instability and interfere with the effectiveness of bipolar treatment.

Modern treatment concepts acknowledge the interplay between
these disorders using an integrated therapy approach where they are
both tackled in the same setting by a multiprofessional team. Moti-
vational interviewing and cognitive behavioral and sociotherapies
incorporating the family and social environment are cornerstones in
psychotherapy, whereas the accompanying pharmacological treat-
ment aims to reduce craving and optimize mood stability.

Parents and caregivers’ observations:
Caregivers and parents of adolescents with BD, who transi-

tioned from oral medications to LAI medications to address issues
of noncompliance, provided detailed feedback through interviews
conducted at 4-week intervals. They observed several notable
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benefits from the switch to LAIs. Parents reported that the less fre-
quent administration schedule of LAIs substantially improved their
children’s medication adherence, reducing the daily challenge of
managing oral medications. This improved adherence was associ-
ated with greater stability in their children’s mood and behavior.
Caregivers noted that their children demonstrated enhanced func-
tionality, with improvements in daily activities, academic perform-
ance, and social interactions. The switch also alleviated some of
the stress and burden previously associated with ensuring daily
medication adherence, leading to a more manageable and less
stressful home environment. This off-label use of LAIs facilitated
more effective communication with health care providers, as regu-
lar follow-ups with LAI treatments allowed for more comprehen-
sive discussions about treatment progress and emerging concerns.
Some parents expressed concerns regarding potential side effects
and the need for ongoing support and education about the LAI reg-
imen. Despite these concerns, the overall feedback was positive,
indicating that LAI medications were effective in improving
adherence, symptom management, and overall treatment outcomes
for adolescents with BD.

To our knowledge, this is the largest reported sample of adoles-
cents with BD treated with LAIs. Our clinical data reveal that
treatment with LAI antipsychotics led to substantial stabilization
in 116 adolescents with bipolar mania or Social Anxiety Disorder
(SAD) -bipolar type, evidenced by a sharp decline in YMRS
scores and a high rate of remission and functional recovery.
Although LAI antipsychotics are not yet FDA-approved for
patients younger than 18 years, our compassionate off-label use of
LAI therapy in these high-risk adolescents showed excellent effi-
cacy, tolerability, and long-term clinical stability, along with a
significant return to functional improvement.

FDA clinical trials are warranted for LAI antipsychotic formu-
lations in adolescents with bipolar mania to effectively address the
clinical needs of this highly nonadherent and relapse-prone patient
group.

Our study reveals that LAIs significantly reduced symptoms,
high remission rates, and successful returns to school or work. The
results also highlight the potential efficacy and tolerability of LAI
antipsychotics in adolescent patients, offering a promising approach
for achieving long-term clinical stability. In addition, the findings
of this study suggest that LAI antipsychotics will offer solutions for
adolescents who struggle to adhere to oral medications. Our article
illuminates how successful LAIs are for the treatment of adoles-
cents with bipolar. While these results are encouraging, further
research is needed to understand better the long-term efficacy of
LAIs in managing BD in younger populations.

Conclusion

LAI medications for BD offer promising potential to mitigate
cognitive decline, primarily through enhanced medication adher-
ence and mood stabilization. By providing consistent, less frequent
dosing, LAIs help ensure that patients maintain steady therapeutic
levels, which can lead to more stable mood control and reduced
frequency of mood episodes. This stability is crucial for cognitive
health, as frequent mood episodes often exacerbate cognitive
impairments. Furthermore, stable mood management with LAIs
may offer indirect cognitive benefits by reducing the cognitive dis-
ruptions associated with acute mood states. Although some anti-
psychotics in LAI formulations may have neuroprotective effects
[36], more research is needed to confirm the direct impact of LAIs

on cognitive functioning. Overall, while LAIs present a valuable
tool for improving adherence and mood stability, their effect on
cognitive decline in BD remains an area of active investigation.

Author Disclosure Statement

The authors declare that there are no conflicts of interest related
to the content of this article. The views expressed are those of the
authors and do not reflect the opinions of any affiliated institutions
or organizations.No competing financial interests exist.

Authors’ Contributions

Parinda Parikh, MD, contributed to the study conceptualization,
design, data collection, and analysis. Kanuja Sood assisted with
data collection and contributed to the writing of the manuscript.
Lajpat Rai Bansal played a role in the study design, did the data
collection process, conducted data analysis, and contributed to the
interpretation of results. Jeby Abraham contributed to literature
review and manuscript drafting. Anjali Eichbaum helped with data
collection and manuscript revisions. Enfu Keith Shoda provided
statistical analysis and assisted with data interpretation. Mahiya
Buddhavarapu supported the study design and contributed to manu-
script revisions. Mina Oza was involved in data analysis and manu-
script drafting. Arushi Parikh Chandra contributed to manuscript
revisions and analysis of the study results. Channa Simanowitz
assisted with data collection and provided critical revisions to the
manuscript. Martin Witriol helped with statistical analysis and inter-
pretation of results. Henry Nasrallah supervised the study, provided
recommendations, and reviewed the final manuscript.

Funding Information

No funding was received for this article.

References

Aggarwal A, Schrimpf L, Lauriello J. Aripiprazole long-acting inject-
able for maintenance treatment of bipolar I disorder in adults. Clin
Schizophr Relat Psychoses 2018;11(4):221–223; doi: 10.3371/
CSRP.AGSC.010318

Biuckians A, Miklowitz DJ, Kim EY. Behavioral activation, inhibi-
tion and mood symptoms in early-onset bipolar disorder. J Affect
Disord 2007;97(1–3):71–76; doi: 10.1016/j.jad.2006.07.005

Cerullo MA, Strakowski SM. The prevalence and significance of sub-
stance use disorders in bipolar type I and II disorder. Subst Abuse
Treat Prev Policy 2007;2:29; doi: 10.1186/1747-597X-2-29

Ching CRK, Hibar DP, Gurholt TP, et al.; ENIGMA Bipolar Disorder
Working Group. What we learn about bipolar disorder from large-
scale neuroimaging: Findings and future directions from the
ENIGMA bipolar disorder working group. Hum Brain Mapp 2022;
43(1):56–82; doi: 10.1002/hbm.25098

Coletti DJ, Leigh E, Gallelli KA, et al. Patterns of adherence to treat-
ment in adolescents with bipolar disorder. J Child Adolesc Psycho-
pharmacol 2005;15(6):913–917; doi: 10.1089/cap.2005.15.913

Deas D. Adolescent substance abuse and psychiatric comorbidities. J
Clin Psychiatry 2006;67(Suppl 7):18–23.

Escamilla MA, Zavala JM. Genetics of bipolar disorder. Dialogues
Clin Neurosci 2008;10(2):141–152; doi: 10.31887/DCNS.2008.10
.2/maescamilla

Freund N, Juckel G. Bipolar disorder: Its etiology and how to model
in rodents. Methods Mol Biol 2019;2011:61–77; doi: 10.1007/978-
1-4939-9554-7_4

LAI ANTIPSYCHOTICS IN ADOLESCENTS WITH BD 97

D
ow

nl
oa

de
d 

by
 N

A
T

IO
N

A
L

 T
A

IW
A

N
 U

N
IV

E
R

SI
T

Y
 P

A
C

K
A

G
E

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 0
8/

13
/2

5.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.3371/CSRP.AGSC.010318
http://dx.doi.org/10.3371/CSRP.AGSC.010318
http://dx.doi.org/10.1016/j.jad.2006.07.005
http://dx.doi.org/10.1186/1747-597X-2-29
http://dx.doi.org/10.1002/hbm.25098
http://dx.doi.org/10.1089/cap.2005.15.913
http://dx.doi.org/10.31887/DCNS.2008.10.2/maescamilla
http://dx.doi.org/10.31887/DCNS.2008.10.2/maescamilla
http://dx.doi.org/10.1007/978-1-4939-9554-7_4
http://dx.doi.org/10.1007/978-1-4939-9554-7_4


Goldstein BI, Liu SM, Zivkovic N, et al. The burden of obesity among
adults with bipolar disorder in the United States. Bipolar Disord
2011;13(4):387–395; doi: 10.1111/j.1399-5618.2011.00932.x

Grover S, Avasthi A, Chakravarty R, et al. Factors associated with
lifetime suicide attempts: Findings from the bipolar disorder course
and outcome study from India (BiD-CoIN study). Nord J Psychia-
try 2023;77(3):227–233; doi: 10.1080/08039488.2022.2083231

Grover S, Chakrabarti S, Sahoo S. Prevalence and clinical correlates
of residual symptoms in remitted patients with bipolar disorder: An
exploratory study. Indian J Psychiatry 2020;62(3):295–305; doi: 10
.4103/psychiatry.IndianJPsychiatry_760_19

Grunze H, Schaefer M, Scherk H, et al. Comorbid Bipolar and alcohol
use disorder-A therapeutic challenge. Front Psychiatry 2021;12:
660432; doi: 10.3389/fpsyt.2021.660432

Hossain S, Mainali P, Bhimanadham NN, et al. Medical and psychiat-
ric comorbidities in Bipolar disorder: Insights from national inpa-
tient population-based study. Cureus 2019;11(9):e5636; doi: 10
.7759/cureus.5636

Huang Y, Zhang Z, Lin S, et al. Cognitive impairment mechanism in
patients with Bipolar disorder. Neuropsychiatr Dis Treat 2023;19:
361–366; doi: 10.2147/NDT.S396424

Jain A, Mitra P. Bipolar Disorder. In: StatPearls. StatPearls: Treasure
Island (FL); 2023.

Mendez I, Castro-Fornieles J, Lera-Miguel S, et al. Functional impair-
ment and clinical correlates in adolescents with bipolar disorder
compared to healthy controls. A case-control study. J Can Acad
Child Adolesc Psychiatry 2020;29(3):149–164.

Patel NC, DelBello MP, Keck PE, Jr, et al. Ethnic differences in main-
tenance antipsychotic prescription among adolescents with bipolar
disorder. J Child Adolesc Psychopharmacol 2005;15(6):938–946;
doi: 10.1089/cap.2005.15.938

Patel RS, Virani S, Saeed H, et al. Gender differences and comorbid-
ities in U.S. Adults with bipolar disorder. Brain Sci 2018;8(9):168;
doi: 10.3390/brainsci8090168

Perlis RH, Ostacher MJ, Patel JK, et al. Predictors of recurrence in
bipolar disorder: Primary outcomes from the Systematic Treatment
Enhancement Program for Bipolar Disorder (STEP-BD). Am J
Psychiatry 2006;163(2):217–224; doi: 10.1176/appi.ajp.163.2.217

Priya L, Moorthy B. A case of hypersexuality in a patient receiving
aripiprazole for schizophrenia. Case Rep Psychiatry 2021;2021:
5557211; doi: 10.1155/2021/5557211

Regier DA, Farmer ME, Rae DS, et al. Comorbidity of mental disor-
ders with alcohol and other drug abuse. Results from the Epidemio-
logic Catchment Area (ECA) Study. JAMA 1990;264(19):
2511–2518.

Saxena K, Kurian S, Saxena J, et al. Mixed states in early-onset bipo-
lar disorder. Psychiatr Clin North Am 2020;43(1):95–111; doi: 10
.1016/j.psc.2019.10.009

Singh J, Chen G, Canuso CM. Antipsychotics in the treatment of bipo-
lar disorder. Handb Exp Pharmacol 2012(212):187–212; doi: 10
.1007/978-3-642-25761-2_8

Sonne SC, Brady KT. Bipolar disorder and alcoholism. Alcohol
Research & Health 2024;26;103.

Spoorthy MS, Chakrabarti S, Grover S. Comorbidity of bipolar and
anxiety disorders: An overview of trends in research. World J Psy-
chiatry 2019;9(1):7–29; doi: 10.5498/wjp.v9.i1.7

Taddeo D, Egedy M, Frappier JY. Adherence to treatment in adoles-
cents. Paediatr Child Health 2008;13(1):19–24; doi: 10.1093/pch/
13.1.19

Tondo L, Visioli C, Preti A, et al. Bipolar disorders following initial
depression: Modeling predictive clinical factors. J Affect Disord
2014;167:44–49; doi: 10.1016/j.jad.2014.05.043

Tuplin EW, Holahan MR. Aripiprazole, A drug that displays partial
agonism and functional selectivity. Curr Neuropharmacol 2017;
15(8):1192–1207; doi: 10.2174/1570159X15666170413115754

Verdoux H, Bourgeois M. Conséquences à court terme de l’interrup-
tion d’un traitement par sels de lithium [Short-term sequelae of
lithium discontinuation]. Encephale 1993;19(6):645–650.

Vieta E, Berk M, Schulze TG, et al. Bipolar disorders. Nat Rev Dis
Primers 2018;4:18008; doi: 10.1038/nrdp.2018.8

Youn H, Lee MS, Jeong HG, et al. Evaluation of factors associated
with medication adherence in patients with bipolar disorder using a
medication event monitoring system: A 6-month follow-up pro-
spective study. Ann Gen Psychiatry 2022;21(1):33; doi: 10.1186/
s12991-022-00411-4

Young RC, Biggs JT, Ziegler VE, et al. A rating scale for mania: Reli-
ability, validity and sensitivity. Br J Psychiatry 1978;133:429–435;
doi: 10.1192/bjp.133.5.429

Address correspondence to:
Parinda Parikh, MD

Assistant Clinical Professor
Weill Cornell Medical College
32 Harrows Lane, Purchase

Harrison
New York, NY 10577

USA

E-mail: drparikh@2ndarc.com

98 PARIKH ET AL.

D
ow

nl
oa

de
d 

by
 N

A
T

IO
N

A
L

 T
A

IW
A

N
 U

N
IV

E
R

SI
T

Y
 P

A
C

K
A

G
E

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 0
8/

13
/2

5.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1111/j.1399-5618.2011.00932.x
http://dx.doi.org/10.1080/08039488.2022.2083231
http://dx.doi.org/10.4103/psychiatry.IndianJPsychiatry_760_19
http://dx.doi.org/10.4103/psychiatry.IndianJPsychiatry_760_19
http://dx.doi.org/10.3389/fpsyt.2021.660432
http://dx.doi.org/10.7759/cureus.5636
http://dx.doi.org/10.7759/cureus.5636
http://dx.doi.org/10.2147/NDT.S396424
http://dx.doi.org/10.1089/cap.2005.15.938
http://dx.doi.org/10.3390/brainsci8090168
http://dx.doi.org/10.1176/appi.ajp.163.2.217
http://dx.doi.org/10.1155/2021/5557211
http://dx.doi.org/10.1016/j.psc.2019.10.009
http://dx.doi.org/10.1016/j.psc.2019.10.009
http://dx.doi.org/10.1007/978-3-642-25761-2_8
http://dx.doi.org/10.1007/978-3-642-25761-2_8
http://dx.doi.org/10.5498/wjp.v9.i1.7
http://dx.doi.org/10.1093/pch/13.1.19
http://dx.doi.org/10.1093/pch/13.1.19
http://dx.doi.org/10.1016/j.jad.2014.05.043
http://dx.doi.org/10.2174/1570159X15666170413115754
http://dx.doi.org/10.1038/nrdp.2018.8
http://dx.doi.org/10.1186/s12991-022-00411-4
http://dx.doi.org/10.1186/s12991-022-00411-4
http://dx.doi.org/10.1192/bjp.133.5.429
mailto:drparikh@2ndarc.com

