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Abstract  

 

Introduction  

Bipolar disorder is a severe, chronic psychiatric disorder with a need for long-term treatment. 

Patient non-adherence is frequent and poses a major problem in maintenance therapy. 

Aripiprazole once-monthly long-acting injectable (AOM LAI) is a recently FDA approved 

treatment option for maintenance therapy that could be of great value.  

 

Areas covered  

This paper reviews the pharmacokinetic, efficacy and safety data for AOM LAI in bipolar 

disorder.   

Expert opinion  

AOM LAI is a safe and efficacious treatment option in the maintenance therapy of bipolar I 

disorder. However, further research is still needed to determine the position of AOM LAI 

relative to other available treatment options.  
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1. Introduction 

Bipolar disorder is a severe, chronic and relapsing psychiatric disorder present in 1-3% of the 

general population (1–3). It is characterized by episodes of (hypo)mania and major 

depression. A manic episode is marked by the presence of abnormally elevated or irritable 

mood and increased activity for at least one week. Hypomania shares the same features as 

mania, but these are present in a lesser degree and do not cause significant functional 

disruption. A major depressive episode is a period of persistent decreased mood and lack of 

interest or pleasure in nearly all activities (4,5). Inter-episodic periods in bipolar disorder are 

commonly characterized by residual (mostly depressed) symptoms, cognitive deficits and 

psychiatric and medical comorbidity. These features contribute to the significant burden of 

the disease (6,7). In 2013, bipolar disorder was ranked as the
 
sixteenth leading cause of Years 

Lived with Disability (8).  

Considering the chronic relapsing-remitting nature of the disease, life-long pharmacological 

treatment is necessary. The treatment of bipolar disorder consists of three phases: an acute 

phase targeted at rapid alleviation of depressed or manic symptoms, a continuation phase 

aiming at complete remission of the initial mood episode and a maintenance phase intended to 

prevent relapse, reduce residual symptoms and enhance social and occupational functioning 

(9,10). Effective maintenance treatment is of utmost importance in the management of bipolar 

disorder. However, despite pharmacological treatment, relapse rates are high. As an example, 

in the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD), nearly 

50 % of patients (from a total of 858 patients who initially recovered from a mood episode) 

experienced relapse during a 2-year period (11). 

An important obstacle in achieving the goals of maintenance therapy is treatment 

nonadherence. As many as 50 % of patients with bipolar disorder are not or partially adherent 

to pharmacological treatment (12–14). Apart from undermining the efficacy of treatment and 

thereby increasing the risk of relapse and illness recurrence, non-adherence also increases the 

risk of re-hospitalization and even suicide (15–17). 

Clinical approaches to improve patient adherence include forming a genuinely collaborative 

clinician-patient therapeutic alliance and informing the patient and their caregivers about the 

nature of the illness and the importance of adherence. Other (medication-related) approaches 

are simplifying drug regimens, close monitoring of tolerability, addressing of side effects and 

considering the use of long-acting injectable (LAI) drugs (18–20). LAI drugs have the 

advantage of ensuring continuous drug exposure during a period of multiple weeks after one 



single injection. The only LAI drugs approved for the maintenance treatment of BP-I are 

risperidone and aripiprazole LAI (Abilify Maintena
®
) (21). 

The present paper provides an evaluation of the pharmacokinetic (PK) properties of the 

aripiprazole once-monthly injection and its efficacy in the treatment of bipolar disorder. We 

performed a systematic literature search of Web of Science and PubMed with the terms 

‘aripiprazole once-monthly’ or ‘aripiprazole long-acting’ in combination with 

‘pharmacokinetics’, ‘pharmacodynamics’, ‘bipolar disorder’, ‘mania’, ‘depression’ and 

‘maintenance’.  

 

 

  



2. Overview of the market  

For the treatment of an acute manic episode, the most recently updated guidelines recommend 

monotherapy of lithium, valproate or a second-generation antipsychotic (e.g., quetiapine, 

olanzapine, aripiprazole and risperidone) as first-line treatment. Combination treatment with 

lithium or valproate and a second-generation antipsychotic is also described as a first-line, 

especially in situations where fast response is needed (22–24). The described anti-manic 

agents are well studied and they show comparable efficacy (Cohen’s d 0.32-0.66; small to 

medium effect size) (25). However, since head-to-head comparisons of the available drugs are 

scarce, a hierarchy on comparative efficacy is difficult to obtain. The efficacy and 

acceptability of all anti-manic drugs in acute mania were compared in the multiple-treatments 

meta-analysis by Cipriani et al. (26). The authors concluded that antipsychotics were a better 

overall option than mood stabilizers (26).  

The evidence for the treatment of bipolar depression is far more limited than that for the 

treatment of manic symptoms, so, currently, there is no consensus on the treatment of acute 

bipolar depression (22–24). This is an important unmet need in the management of bipolar 

disorder since depressive symptoms occur three times more frequently than manic symptoms 

and cause more functional impairment (27). Monotherapy with quetiapine and the 

combination olanzapine-fluoxetine are considered as a first-line treatment option for bipolar 

depression (22–24). Lurasidone is a US FDA approved treatment option for bipolar 

depression in children and adults but it does not have a license for use in this indication in 

Europe. Based on current evidence, nor the use of lithium neither aripiprazole monotherapy is 

supported in treating bipolar depressed symptoms (28).  

Selecting appropriate maintenance treatment remains a complex issue. Studies with a multi-

year follow-up period are scarce and many factors need to be taken into account by the 

clinician when choosing treatment (e.g. tolerability and safety, polarity and cyclicity, 

psychiatric and somatic co-morbidities) (22,29). Currently recommended first-line treatments 

are lithium, valproate, lamotrigine, and the atypical antipsychotics quetiapine and aripiprazole 

(oral or once-monthly). Olanzapine, risperidone (oral or once-monthly) and carbamazepine 

are considered second line (22–24,29). Lithium, valproate and quetiapine have a bimodal 

efficacy in preventing both mania and depression (30–33). Aripiprazole and risperidone 

prevent mania, but not depression (34,35). Lamotrigine has been found more effective in 

preventing depression (36).  

 



3. Introduction to the compound 

Aripiprazole is an atypical antipsychotic that is available in different formulations: short-

acting oral and injectable formulations and long-acting injectable (LAI) formulations. Two 

related 

aripiprazole LAI formulations are currently available, Abilify Maintena
®
 aripiprazole 400 

once-monthly (AOM 400) LAI and Aristada
®
 (aripiprazole lauroxil) but only AOM 400 LAI 

has a US Food and Drug Administration (FDA) approval for maintenance treatment in adult 

patients (age 18 and older) with bipolar disorder (21). Aripiprazole once-monthly (AOM) LAI 

is a depot formulation of aripiprazole consisting of a lyophilized powder that forms an 

injectable suspension when reconstituted with sterile water. AOM LAI is available in prefilled 

dual chamber syringes or single-use vials, both containing 300 or 400 mg of the anhydrous 

form of aripiprazole. The single-use vials are needed for injections of less than 300 mg (37).  

The recommended dose for maintenance treatment of bipolar I disorder is 400 mg once-

monthly. Before starting AOM LAI, tolerability with oral aripiprazole has to be established 

for two weeks. The oral aripiprazole formulation needs to be continued for fourteen days after 

the initial administration of AOM LAI (37). 

4. Chemistry  

AOM LAI is the monohydrate polymorphic form of aripiprazole. Aripiprazole monohydrate 

is 7-[4-[4-(2,3-dichlorophenyl)-1-piperazinyl]butoxy]-3,4-dihydrocarbostyril monohydrate. 

Its molecular formula is C23H27Cl2N3O2·H2O and it has a molecular weight of 466.40. The 

chemical structure of aripiprazole monohydrate is shown in Figure 1 (38).  

 

 

 

 

 

 

 

 

 

5. Pharmacodynamics 

Aripiprazole is an atypical antipsychotic with a high affinity for dopamine D2 and D3 

receptors and a moderate affinity for D4 receptors. Functionally, aripiprazole has a unique 

Box 1. Drug Summary  

Drug name  Aripiprazole once-monthly long-acting injectable (AOM LAI) 

Phase   Three  

Indication  Maintenance treatment bipolar 1 disorder 

Pharmacology   Partial agonism at D2 and 5-HT1A, antagonism at 5-HT2A 

Route of   Intramuscular (gluteal or deltoid) 

   administration 

Chemical structure  7-[4-[4-(2,3-dichlorophenyl)-1-piperazinyl] butoxy]-3,4 dihydrocarbostyril 

monohydrate 

Pivotal trial(s)  Maintenance treatment bipolar I disorder (36) 

 



pharmacological profile, including partial D2 agonism and functional selectivity at D2 

receptors. The concept of functional selectivity implies that aripiprazole may have effects as 

extreme as a full antagonist or a partial agonist depending on factors such as endogenous 

dopamine level and signaling status (39–41). Among serotonergic receptors, aripiprazole has 

a high affinity to 5-HT1A and 5-HT2A receptors (resulting in partial agonism and antagonism 

respectively) and a moderate affinity to 5-HT2C and 5-HT7 (both resulting in partial agonism). 

Aripiprazole also has a moderate affinity at alfa-adrenergic, muscarinic, cholinergic and 

histamine H1 receptors. The modest H1R affinity explains the minimal propensity of 

aripiprazole to induce weight gain or sedation (42-43). 

The activity of aripiprazole LAI OM is primarily due to aripiprazole and, to a lesser extent, its 

metabolite dehydro-aripiprazole, which has similar pharmacodynamic effects at the D2 

receptors (37,44).  

6. Pharmacokinetics and metabolism 

The absorption and elimination characteristics of AOM LAI have been adequately studied. 

The available data on distribution and metabolism profile are mainly derived from studies 

with oral aripiprazole (37,44) (Table 1).  

The systemic absorption of AOM LAI is slow and prolonged due to the low solubility of 

aripiprazole particles (44). In a study comparing the deltoid and gluteal administration, the 

aripiprazole exposure was similar, but the absorption rate was higher for deltoid 

administration (45). This can be explained by the smaller mass and higher perfusion of the 

deltoid muscle. The time to reach peak plasma values was four days for deltoid administration 

and five to seven days for gluteal administration (45). Steady-state concentrations are 

obtained after four once-monthly injections for both doses and both sites of administration 

(37,44,45). In comparison, the once-daily oral administration (doses of 15 to 30 mg) reaches 

peak plasma values after three to five hours and steady-state concentrations after fourteen 

days (46). 

Aripiprazole is extensively serum protein bound (99%) and has a high distribution volume of 

4.9 l/kg, indicating extensive extravascular distribution.  

There is a minimal pre-systemic metabolism of aripiprazole at the site of injection. Systemic 

metabolism mostly occurs by the liver through three principal biotransformation pathways: 

dehydrogenation, hydroxylation (both mediated by 3A4 and CYP2D6) and CYP3A4-

mediated N-dealkylation. Aripiprazole is the prevailing medicinal product moiety in systemic 

circulation. After multiple dose administration of Abilify Maintena, dehydro-aripiprazole, the 



active metabolite, represents approximately 30 % of aripiprazole AUC in plasma. An 

overview of the main metabolites of aripiprazole is shown in Figure 2 (47).  

Aripiprazole OM LAI has an elimination half-life of 29.9 days for 300 mg and 46.5 days for 

400 mg. Excretion of aripiprazole occurs via the kidney (25%, less than 1 % unchanged) and 

the liver (55%, 18 % as unchanged drug) (37,44). 

The influence of renal and hepatic impairment on the pharmacokinetics of (oral) aripiprazole 

has been investigated in two open-label, single-dose studies. No pharmacokinetic differences 

were observed between the group of patients with severe renal disease (creatinine clearance 

less than 30 mL/min; n=6) and the young healthy subjects (n=7). The hepatic impairment 

study also didn’t reveal any significant effect of hepatic impairment on the pharmacokinetics 

of aripiprazole, however, the number of patients with severe hepatic impairment (Child-Pugh 

score C) was very small (n=3), thereby limiting the interpretation of the results (48). 

The use of aripiprazole during pregnancy should be discouraged due to a lack of safety 

information (37,44).  

 

Table 1. Summary of pharmacokinetic parameters of aripiprazole. 

Property Oral aripiprazole 

(Dose 20 – 30 mg) 

Aripiprazole I.M. 

(Dose 400 mg)  

Absorption 

- Cmax (ng/ml) 

- Tmax  

 

 

 

- T1/2 

- Bioavailability (F) 

- Food effect  

 

393 – 452 
a 
(46) 

3 – 5 hours 
a
 (46) 

 

 

 

75 h 
c
 

87 % 

A high fat meal does not 

affect the Cmax but delays 

Tmax by 3 hours  

 

316
b
 (49) 

4 days (gluteal 

administration); 5-7 days 

(deltoid administration) (45) 

 

46.5 days (gluteal)  

N/A 

N/A 

 

Distribution 

- Vd 

- % protein binding  

 

4,9 l/kg  

> 99% 

 

N/A  

N/A 

Metabolism  CYP3A4, CYP2D6 N/A 



Excretion 1 % unchanged drug in urine 

18 % unchanged drug in 

feces  

N/A 

Abbreviations: Cmax: maximum plasma concentration; Tmax: time to maximum (peak) plasma 

concentration; Cmin: minimum plasma concentration; t1/2: elimination half-life;  

F: bioavailability; Vd: distribution volume 

a
 following multiple oral dosing 14 days, n=5 (20 mg), n=5 (30 mg) 

b 
Following five injections of aripiprazole once-monthly  

c 
Caution is needed in case of CYP2D6 polymorphisms e.g. T ½ in CYP2D6 poor 

metabolizers: 146 h 

N/A: no data available  

7. Pharmacogenetics 

CYP2D6 genetic variations can have an influence on serum concentrations of aripiprazole 

(50,51). For oral administration, a dose reduction of 30 to 50 % is recommended for CYP2D6 

poor metabolizers. For ultra-rapid metabolizers, switch to an alternate antipsychotic may be 

necessary because of reduced drug levels (52). 

Population PK evaluations revealed no effect of race or smoking behavior on the 

pharmacokinetics of aripiprazole. Similarly, there were no effects of gender and age on the 

pharmacokinetics of aripiprazole in oral formulations or AOM LAI (37,44). 

8. Clinical efficacy 

There is only one (phase three) study investigating the efficacy of AOM LAI in the treatment 

of bipolar disorder (53). In this randomized, placebo-controlled withdrawal study, Calabrese 

and colleagues (53) examined the effect of AOM LAI as maintenance monotherapy treatment 

for bipolar I disorder. The study sample consisted of 266 patients with bipolar I disorder, 

experiencing a manic episode (both according to DSM-4 criteria) at study entry. Bipolar 

patients with rapid cycling were excluded from the study.  

The study consisted of four stages: conversion to oral aripiprazole (four to six weeks), 

stabilization on oral aripiprazole (target dose: 15-30 mg/day; two to eight weeks), single-blind 

AOM 400 stabilization (twelve to 28 weeks) and, for patients who fulfilled the stability 

criteria for  eight successive weeks, 1:1 randomization to 52 weeks of double-blind 

treatment with AOM 400 or placebo. The authors defined stability as fulfilling all the 

following criteria: outpatient status, Young Mania Rating Scale (YMRS) total score ≤ 12, 



Montgomery-Asberg Depression Rating Scale (MADRS) total score ≤ 12, and no active 

suicidality (defined as score ≥ 4 on MADRS item 10 or “yes” on question 4 or 5 of the 

Columbia Suicide Severity Rating Scale (C-SSRS)”.  

The primary outcome measurement was time from randomization to recurrence of any mood 

episode. The main secondary outcome measurement was the number of patients who 

experienced recurrence of any mood episode. Time to recurrence and time to discontinuation 

were computed by the Kaplan-Meier method and analyzed using log-rank test statistics and 

Hazard ratios.  

Of the 266 patients, 102 completed the study (48.1 % in the AOM 400 group and 28.6 % in 

the placebo group). In most cases, the discontinuation was due to recurrence of any mood 

episode with or without adverse events (AE). The AOM group had a significantly increased 

time to recurrence of any mood episode compared with placebo (log-rank test; p<0.0001). 

Furthermore, the number of patients with recurrence of any mood episode was significantly 

lower (Fisher exact test p<0.0001) in the treatment group compared to the placebo group 

(35/132 or 26.5 % vs. 68/133 or 51.1 %). When looking at the type of mood episode, there 

was a significant difference in recurrence of manic (52 episodes total; p<0.0001) but no 

difference concerning the recurrence of depressive episodes (39 episodes total; p=0.864). The 

proportion of patients with recurrence in mixed mood episode was comparable to that 

observed for manic recurrences (AOM 400, 1.5% vs placebo, 6.8%; Fisher exact test P = .06) 

but the total number was only 11 (53). 

 

9. Safety and tolerability 

The most common treatment-emergent adverse effects in the stabilization phase of the 

Calabrese study (53) were akathisia (17.4 %), weight increase (11.1 %) and insomnia (9.6 %). 

In treated patients, the mean (SD) increase in weight from baseline to week 52 was 1.3 kg 

(5.9) versus 1.5 kg (6.1 kg) for the placebo group. The proportion of patients experiencing 

clinically significant weight gain (increase ≥7% from baseline) was higher in the treatment 

group compared to placebo (18.0 % vs 12.9 %)(53).  

The safety of AOM LAI has also been investigated in multiple randomized controlled trials in 

schizophrenia patients. In the ASPIRE US Study (n=269), treatment-emergent adverse effects 

were weight gain (9.7%), akathisia (5.6%), headache (5.9%), tremor (5.9%), anxiety (5.9%) 

and insomnia (10.0%) (54). Mild injection site pain, induration and redness are other 

frequently reported adverse effects. We failed to find reports of AOM LAI-induced 



lipodystrophy. The use of AOM LAI is contraindicated in patients with a history of 

hypersensitivity reactions to aripiprazole, ranging from pruritus to anaphylaxis (44). 

10. Drug-drug interactions 

Since aripiprazole is metabolized by CYP3A4 and CYP2D6 enzymes, drugs that induce or 

inhibit these enzymes can influence aripiprazole levels. For patients who are poor CYP2D6 

metabolizers and who are also receiving a CYP3A4 inhibitor for ≥ fourteen days, a 200 mg 

dose reduction is required. A 100 mg dose reduction is needed for patients taking a strong 

CYP2D6 or CYP3A4 inhibitor. A two-step reduction is proposed (i.e., 400 to 200 mg or 300 

to 160 mg) in patients taking both 2D6 and 3A4 inhibitors. Concomitant use with CYP3A4 

inducers with aripiprazole for more than fourteen days should be avoided. (37,44). 

Due to its alpha-adrenergic antagonism, aripiprazole should be used with caution in co-

administration with antihypertensive drugs. No dosage adjustments are required with lithium 

or valproate (55,56). 

11. Dosing routes 

The AOM LAI suspension should only be administered by intramuscular injection in the 

deltoid or gluteal muscle (37,44). 

12. Regulatory affairs 

Aripiprazole once-monthly injection was originally approved by the FDA in 2013 for the 

treatment of schizophrenia in adults. In July 2017, an FDA approval was achieved for the 

maintenance monotherapy in adult patients with bipolar I disorder, based on one phase three 

study (53). 

13. Conclusion  

Bipolar disorder is a severe psychiatric disorder marked by extreme shifts in mood. The 

efficacy of oral aripiprazole in both the treatment of acute (manic and mixed) episodes and in 

maintenance treatment is well established (34,57,58). Recently, also the depot form of 

aripiprazole, AOM LAI, has proven its value in the maintenance treatment of bipolar I 

disorder in one phase three placebo-controlled study, resulting in the FDA approval for this 

indication (53). 

 



14. Expert opinion 

Maintenance treatment forms a critically important mainstay in the management of bipolar 

disorder. Every relapse of mood episode negatively affects quality of life and psychosocial 

functioning (59) and can have an accumulating impairing effect on cognition (60). 

Unfortunately, current pharmacological options for maintenance treatment are limited and 

relapse is frequent (11). Medication non-adherence is a frequent complicating factor in the 

maintenance treatment. Up to half of patients with BD are not or partially compliant with 

prescribed medication (12–14). Long-acting injectable drugs are an attractive option for 

maintenance treatment of BD in that they improve adherence and consequently could lower 

relapse rates and preserve functionality. Currently, only two LAIs (risperidone LAI and 

aripiprazole LAI) are approved for this indication. The efficacy of risperidone LAI in 

maintenance treatment in BD, particularly in preventing manic/mixed episodes, has been 

shown in several studies (35,61,62). However, its long-term use is complicated by the 

occurrence of side effects such as extrapyramidal symptoms (especially akathisia), weight 

gain, sedation and prolactin elevation (63). There is only one placebo-controlled study that 

investigates the efficacy of AOM LAI in the maintenance treatment of bipolar I disorder (53). 

The authors demonstrated a significantly delayed time to recurrence of mood episodes, 

primarily manic episodes, in the patient group treated with AOM LAI. AOM LAI could be of 

particular interest in the maintenance treatment of bipolar I disorder since it combines the 

advantages of a long-acting formulation (in terms of treatment adherence) with a favorable 

pharmacokinetic and tolerability profile. Generally, aripiprazole has a mild interaction 

potential, but it should be used with caution in combination with CYP2D6-inhibitors (e.g. 

fluoxetine, paroxetine) and CYP3A4-inhibitors (e.g. diltiazem). The co-administration with 

the CYP3A4 inducer carbamazepine should be avoided. Aripiprazole’s antipsychotic effect is 

not associated with over-sedation or with significant prolactin concentration increases. 

Furthermore, compared to other antipsychotics (including risperidone LAI), it has a lower 

propensity for weight gain and a lower risk of metabolic side effects. Like all antipsychotics, 

aripiprazole does carry the risk for EPS, which can be a possible reason for discontinuation, 

due to its disabling nature.  

In conclusion, AOM LAI is a safe and efficacious treatment-option in the maintenance 

therapy of bipolar I disorder. However, future research is needed to address some remaining 

issues. Firstly, head-to-head comparisons, in terms of efficacy and tolerability, with other 

maintenance treatment options are needed to determine the precise placement of AOM LAI 



within the existing therapeutic arsenal. Secondly, the finding that AOM LAI is not efficacious 

in preventing depressive episodes needs to be confirmed by other studies.  
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Figure 1: Chemical structure of aripiprazole (monohydrate polymorphic form) (38) 

 

 
 

Figure 2: Structures of phase I metabolites of aripiprazole (47) 

 

 


