Aripiprazole Intramuscular Injection
(Abilify® Injection, Bristol-Myers Squibb)

Classification:
Antipsychotic agent, atypical
Pharmacology:

The exact mechanism of action of aripiprazole for the treatment of schizophrenia, bipolar disorder and agitation associated with schizophrenia or bipolar is not known. However its primary mechanism of action is thought to involve partial agonistic activity at the D2 and 5-HT1A receptor sites and antagonistic activity at the 5HT2A receptor site. 
Pharmacokinetics:


Absorption:
In 2 pharmacokinetic studies, median time to peak plasma concentration was reached after 1 and 3 hours of dose administration. 100% bioavailability was shown with 5mg intramuscular injection.  Geometric mean Cmax after an intramuscular dose was 19% higher than that of the oral tablet.  The injection formulation achieved an AUC that is 90% higher than the oral tablet formulation within 2 hours after dose administration; however systemic exposure over 24 hours was similar between IM and oral formulation.
Distribution:
Approximately 99% protein bound to albumin, with a high steady state volume of distribution (4.9L/kg) after intravenous administration. 
Metabolism:
Has not been evaluated for IM formulation; however metabolic pathways are expected to remain similar to that of the oral formulation.  Aripiprazole injection is a substrate for 2D6 and 3A4 metabolism.
Elimination:  Half-life of aripiprazole and dehydroaripiprazole is 75 and 94 hours respectively. 1% and 18% are recovered unchanged in the urine and feces. 

Indications:
Treatment of agitation associated with schizophrenia or bipolar disorder, manic or mixed episode.
Dosage:  9.75mg intramuscularly, may repeat every 2 hours, not to exceed 30mg/day. 

     Doses as low as 5.25mg may be used when clinical factors warrant.

Administration: Draw up required volume of solution into syringe (see table below), and 

                discard any unused volume.  Inject slowly and deep into the muscle mass. 

	Single dose (mg)
	Required solution volume (ml)

	5.25
	0.7

	9.75
	1.3

	15
	2


Contraindications:

· Patients with hypersensitivity to aripiprazole or other ingredients in the product

Warnings:

· Boxed Warning: increased mortality in elderly patients with dementia related psychosis

· Neuroleptic Malignant Syndrome (NMS)

· Tardive Dyskinesia

· Hyperglycemia

Precautions:

· Patients who have known cardiovascular disease, cerebrovascular disease or conditions that would predispose them to hypotension

· Patients with a history of seizures or conditions that lower seizure threshold

·  Pregnancy Category C
Interactions:

· CYP 3A4 inducers such as carbamazepine could increase clearance of aripiprazole thus leading to lower blood levels
· Inhibitors of CYP 3A4 (ketoconazole)and CYP2D6 (fluoxetine, paroxetine and quinidine) decrease aripiprazole elimination leading to increased blood levels
Adverse Reactions:

Most common adverse reactions: headaches (12% ARP vs. 7% PLC), nausea (9% ARP vs 3% PLC), vomiting (3% ARP vs. 1% PLC), fatigue (2% ARP vs. 1% PLC), dizziness (8% ARP vs. 5%), somnolence (7% ARP vs. 4 % PLC),  sedation (3%ARP vs. 2% PLC), akathisia (2% ARP vs. 0% PLC), tachycardia (2% ARP vs. <1% PLC).  Injection site pain and burning occurred equally or less frequently than placebo (exact incidence not specified).
Costs and Monitoring:
IM aripiprazole is not available in the market at this time and therefore cost data is not available.
Monitoring parameters are the same as oral aripiprazole: fasting blood glucose, fasting lipid panel, blood pressure, weight and EPS.
Product Identification:

Single dose, ready to use vials; 9.75mg/1.3ml (7.5mg/ml)

Storage: 
Store at room temperature (25°C); protect from light by storing in original container.
Efficacy:

The efficacy of aripiprazole intramuscular injection was established in three short term placebo controlled trials in agitated inpatients.  Two of the studies were conducted in schizophrenia patients with haloperidol being the active comparator.  The third study was conducted in Bipolar I Disorder (manic or mixed) patients with lorazepam being the active comparator.  In these trials patients were allowed up to 3 injections in a one 24 hour period; however injection 2 could not be administered until 2 hours after injection 1 was given.
In one double blind, multicenter, placebo controlled clinical trial 448 patients with a diagnosis of schizophrenia or schizoaffective disorder were randomized to IM aripiprazole 9.75mg, IM haloperidol 6.5mg or IM placebo. 2 Results of the trial showed that response to active treatment was rapid.  Reduction in PEC scores from baseline differed significantly for both IM aripiprazole and IM haloperidol compared to placebo,  with differences detected at 1 hour and 45 minutes respectively (p<0.001).  Similar improvements from baseline were seen with CGI-I, CGI-S, ACES and CABS scores.  A subpopulation analysis of this trial included schizophrenia patients (n=325) showed that patients responded to IM haloperidol within 1 hour of injection compared to 2 hours with IM aripiprazole, yet both active treatments demonstrated a statistically significant decrease in PEC scores from baseline compared to placebo (p<0.003 with aripiprazole and p<0.001 with haloperidol).3  Both studies showed that IM aripiprazole was well tolerated and effective for managing acute agitation.
Another clinical trial included 350 inpatients with a schizophrenia diagnosis.  The study utilized 4 fixed doses of IM aripiprazole.1 2 hours post injection the 5.25mg, 9.75mg, and 15mg doses demonstrated statistical significance compared to placebo in the PEC and the CGI-I scale.
Only one clinical trial included patients with bipolar I disorder diagnosis (manic or mixed.)1,4 The study included 291 patients and compared two fixed doses of aripiprazole: 9.75mg and 15mg, lorazepam 2mg and placebo. Both aripiprazole and lorazepam were statistically superior to placebo at 2 hours post injection, however IM aripiprazole was similar to IM lorazepam at 2 hours. 
Conclusions:

Current studies demonstrate IM aripiprazole to be superior to placebo, but fail to show separation from haloperidol or lorazepam.  There are no studies that compare aripiprazole with other IM atypical antipsychotic agents available in the market.  Current formulary injectable atypical antipsychotics (olanzapine and ziprasidone) require reconstitution with sterile water for injection whereas IM aripiprazole does not need to be reconstituted before it is administered.  This would be advantageous as it eliminates the time needed to reconstitute the vial before administration, allowing for more rapid administration in acute agitation.  Currently there is no cost data available for IM aripiprazole however the hospital’s acquisition cost for IM olanzapine 10mg and ziprasidone 20mg single dose vials are $18.51 and $9.50 respectively.  IM aripiprazole would be beneficial in patients refusing to take oral medications especially if they will be maintained on oral aripiprazole during and after hospital discharge.
Recommendation:

Recommended for addition pending availability.
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