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The purpose of VA PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
Executive Summary:  

· Lurasidone (Latuda®) is an atypical antipsychotic, indicated for the treatment of acute schizophrenia in adult patients and depressive episodes associated with Bipolar I Disorder (bipolar depression), as monotherapy and as adjunctive therapy with lithium or valproate. 
· The VA National Formulary currently contains other second generation antipsychotics such as risperidone, quetiapine, aripiprazole, ziprasidone, olanzapine, and clozapine, as well as numerous orally available first generation antipsychotics.

· The efficacy of lurasidone for the treatment of schizophrenia is thought to be due to its antagonistic effects on dopamine (D2) and serotonin (5HT2a) receptors specifically.  Compared to other agents in its class, lurasidone has greater affinity than most agents for serotonin 5HT7, 5HT1a, and alpha 2c-adrenergic receptor subtypes.

· The recommended starting dose for lurasidone is 40mg once daily, but doses of 40 – 80 mg/day have shown effectiveness in clinical studies.  An initial dose titration is not required.  In patients with normal renal and hepatic function, the maximum dose for the treatment of schizophrenia is 160 mg/day and 120 mg/day for the treatment of bipolar 1 depression.
· Four short-term (6 week) trials were used to establish efficacy of lurasidone for the treatment of schizophrenia.  All five PANSS factor scores (positive, negative, disorganized thought, depression/anxiety, and hostility) were significantly improved with lurasidone 40mg/day, 80mgday, and 120mg/day as compared to placebo.  

· In a long-term safety trial over 12 months, lurasidone had a significantly lower incidence of somnolence, constipation, and weight gain as compared to risperidone, but higher incidence of akathisia, nausea, and vomiting. 

· Lurasidone is well tolerated, and has a favorable metabolic profile.  There were no signs of glucose elevation or lipid changes and only a small increase in weight gain. 

· There were no clinically relevant changes in electrocardiographic recordings in regards to QTc prolongation.  

· The most common adverse events related to lurasidone use are somnolence, akathisia, Parkinsonism, and agitation.  Somnolence and akathisia have been shown to be dose-related. 

· Lurasidone is also contraindicated with strong CYP3A4 inhibitors and strong CYP3A4 inducers.

· Results from long-term efficacy trials have not been publically disclosed to date.  

Introduction

Lurasidone is a new second-generation antipsychotic indicated for the treatment of acute schizophrenia in adults.  This medication was approved by the FDA in October 2010.  

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating lurasidone for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics 1-3
The mechanism of action for lurasidone is unknown, much like other drugs used in the treatment of schizophrenia.  The efficacy of lurasidone for the treatment of schizophrenia is thought to be due to its antagonistic effects on dopamine (D2) and serotonin (5HT2a) receptors specifically.  Compared to other agents in its class, lurasidone has greater affinity than most agents for serotonin 5HT7, 5HT1a, and alpha 2c-adrenergic receptor subtypes, all of which have been implicated in the enhancement of cognitive function.  In fact, lurasidone has the highest affinity for the 5HT7 receptor subtype than any other medication in its class.  Because the 5HT7 receptor is highly expressed in the hippocampus and amygdala, there is postulation that 5HT7 antagonists may produce antidepressant and anxiolytic effects in patients.  The affinity for alpha1-adrenergic receptors is low and there is almost no affinity for histamine H1 and muscarinic M1 receptors (suggesting a reduced potential for orthostasis, weight gain, and sedation).  

After oral administration of lurasidone, it rapidly reaches peak concentrations (Tmax) in 1 – 3 hours.  Absorption of an oral administered dose is estimated to be about 9-19%, with absorption being dose-dependent.  Eating a meal over 350 calories will increase the mean Cmax and AUC  about 3-times and 2-times, respectively, compared to fasting conditions.  For this reason, patients should be instructed to take lurasidone with a meal greater than 350 calories.  The mean half-life of the drug is 12.2-18.3 hours in trials including healthy subjects given a single dose of 100mg/day and 36 hours at steady-state which is achieved within seven days.  

Lurasidone is highly plasma protein bound (99.8%), in particular to albumin and alpha-1- glycoprotein.  Metabolism mainly occurs in the liver, by the cytochrome P450 CYP3A4 isoenzyme, into three active and two inactive metabolites.  ID-14283, an exohydroxy metabolite, is the main active metabolite of lurasidone.   This metabolite can be rapidly detected in the serum, with a Cmax value equal to 26% of the parent compound and has a comparable pharmacological profile, but shorter  half- life (7.48-10 hours) than lurasidone.  The other two active metabolites, ID-14326 and ID-11614, exhibit low concentrations of 3% and 1%, respectively.  

Table #1 – Basic pharmacokinetic properties of lurasidone 

	Parameter
	Lurasidone
	Iloperidone
	Risperidone
	Ziprasidone

	Metabolism
	Hepatic via CYP3A4
	Hepatic via CYP2D6 and 3A4
	Hepatic via CYP2D6
	Hepatic via CYP3A4

	Elimination
	80% excreted in feces and 9% excreted in urine
	< 1% excreted unchanged.  Excretion of metabolites is 58.2% urine, 19.9% fecal
	70% renal (risperidone and 9-hydroxyrisperidone active metabolite); 14% in the feces
	< 1% unchanged

	Half-life
	18 hours, increases to 36 hours after reaching steady-state
	18 hours
	3 hours in extensive metabolizers, up to 20 hours in poor metabolizers.  Metabolite: 21-30 hours.
	4-5 hours (single dose)

9-10 hours (repeated dosing)

	Protein Binding
	99.8%
	95%
	90% (parent), 77% (metabolite)
	Greater than 99%

	Bioavailability
	9 – 19%, increases with a meal >350 calories 
	96%
	70%
	60% (with food)


FDA Approved Indication(s) 1
Lurasidone is FDA approved for the following:

1. The treatment of patients with schizophrenia.  The efficacy of lurasidone has not been established in controlled studies of more than 6 weeks in duration. Therefore, any physician who elects to use lurasidone for extended periods should periodically re-evaluate the long-term usefulness of the drug for the individual patient.
2. Depressive episodes associated with Bipolar I Disorder (bipolar depression), as monotherapy and as adjunctive therapy with lithium or valproate. (See Addendum for discussion of efficacy and safety for this indication)
Potential Off-label Uses 4
Lurasidone could potentially be used to treat conditions for which a second generation atypical antipsychotic would be appropriate, such as schizoaffective disorder, bipolar mania, and chronic maintenance treatment of schizophrenia.   No specific data were published on the efficacy of lurasidone within these subsets of patients.  

Current VA National Formulary Alternatives

The following second generation oral antipsychotics are alternatives to lurasidone on the VA National Formulary for the treatment of schizophrenia:  

· Risperidone

· Quetiapine

· Ziprasidone 

· Aripiprazole 

· Olanzapine 

· Clozapine
 In addition, there are a number of typical oral antipsychotics on the VA National Formulary that are alternatives to lurasidone.
Dosage and Administration 1

Schizophrenia:

Recommended starting dose: 

The recommended starting dose for lurasidone is 40mg once daily.  An initial dose titration is not required.

Recommended dosage range: 

The recommended dosage range is 40 mg/day – 80 mg/day.  The efficacy of lurasidone has not been shown to differ between a daily dose of 40 mg, 80 mg, 120mg and 160 mg.  
Maximum recommended dose:  

The recommended maximum dose is 160 mg/day.
Bipolar Depression:

Recommended starting dose:

The starting dose of lurasidone is 20 mg given once daily as monotherapy or as

adjunctive therapy with lithium or valproate. Initial dose titration is not required. Lurasidone has

been shown to be effective in a dose range of 20 mg per day to 120 mg per day as monotherapy

or as adjunctive therapy with lithium or valproate. 

Maximum recommended dose:

The maximum recommended dose, as monotherapy or as adjunctive therapy with lithium or valproate, is 120 mg per day.

Administration Instructions: 

Lurasidone should be taken with food consisting of at least 350 calories.  

Renal dose adjustments: 

For patients with moderate (CrCl 30-<50 mL/min) and severe renal impairment (CrCl < 30 mL/min) the recommended starting dose is 20 mg/day; Maximum dose: 80 mg/day. 

Hepatic dose adjustments: 

For patients with moderate (Child-Pugh score 7-9) or severe (C-P score 10-15) hepatic impairment the recommended starting dose is 20 mg/day; Maximum dose: Moderate impairment, 80mg/day; Severe impairment, 40 mg/day.
Other dose adjustments: 

· CYP3A4 inhibitors: Patients should not exceed a dose of 40 mg/day of lurasidone when taking with concomitant CYP3A4 inhibitors such as diltiazem.  Lurasidone should not be used with strong CYP3A4 inhibitors (e.g., ketoconazole)
· CYP3A4 inducers:  Patient should not take lurasidone in combination with potential CYP3A4 inducers.  

· Dose adjustments are not recommended on the basis of age, gender, and race.  

Efficacy 

Efficacy Measures 

Positive and Negative Syndrome Scale (PANSS) is a validated 30-item rating scale used to assess the effects of drug treatment in schizophrenia.  It is a multi-item inventory of general psychopathology that evaluates items such as positive and negative symptoms of schizophrenia.  PANSS is rated by physician observation and scored from 1 to 7 (1 = absent, 7 = extreme).  PANSS total scores may range from 30 to 210.  

Brief Psychiatric Rating Scale derived (BPRSd) is a multi-item inventory derived from the PANSS. The BPRSd primary focuses on positive symptoms of schizophrenia compared to the PANSS, which includes a broad range of symptoms (positive, negative, and other symptoms of schizophrenia).  BPRSd total scores may range from 18 to 126.   

The Clinical Global Impression severity scale (CGI-S) and change in improvement scale (CGI-I) are subscales of the CGI that measure the subject’s current severity of illness and change in improvement, relative to the clinician's past experience with patients who have the same diagnosis. The CGI is a validated clinician-rated scale that is rated on a 7-point spectrum (1 = normal, 7 = severely ill). 

Summary of efficacy findings 1, 5-6

Four randomized, double-blinded, placebo-controlled, fixed dosed, parallel group short-term (6 week) trials were used to establish efficacy of lurasidone for the treatment of schizophrenia.  These four placebo-controlled studies were performed in adult patients (mean age of 39 years, range 18-72) who met the DSM-IV criteria for schizophrenia.  

· Using an integrated analysis from all four studies, change in the PANSS total score using mixed model repeated measures (MMRM), demonstrated similar time of onset (in the first 3 – 7 days) and similar course of improvement across the 40 – 120 mg/day range.  Doses tested included 40 mg, 80 mg, and 120 mg.  Within the 40 – 120 mg/day dose range, there were no differences suggesting a dose-response relationship in CGI-S at end-point.  The 80 – 120 mg/day dose demonstrated an earlier onset of response (by day 7) as seen by change in CGI-S scores. 

· All five PANSS factor scores (positive, negative, disorganized thought, depression/anxiety, and hostility) were significantly improved with lurasidone 40mg/day, 80mg/day, and 120mg/day as compared to placebo.  These five factors were also evaluated using MMRM, and no clear dose-response relationship could be identified. 

	Table #2 – Responder rates and number needed to treat (NNT) for 

lurasidone vs. placebo and 95% confidence intervals  

	
	
	Lurasidone

	
	Placebo
	40 mg/day
	80 mg/day
	120 mg/day

	Study
	Responders (%)
	Responders (%)
	NNT (95% CI)
	Responders (%)
	NNT (95% CI)
	Responders (%)
	NNT (95% CI)

	D1050006*
	22.2
	55.3
	3 (2-7)
	DNS
	DNS
	50.0
	4 (3-11)

	D1050196**
	26.7
	DNS
	DNS
	44.4
	6 (4-26)
	DNS
	DNS

	D1050229***
	38
	46
	13 (ns)
	52
	8 (4-63)
	50
	9 (ns)

	D1050231***
	38
	53
	7 (4-43)
	DNS
	DNS
	47
	12 (ns)


* Responder defined as a decrease in the BPRSd total score of at least 20% from baseline or a CGI-I score of 2 or less. 

** Responder defined as a decrease in the PANSS total score of at least 20% from baseline.

*** Responder defined as a decrease in the PANSS total score of at least 30% from baseline. 

DNS - Dose Not Studied

ns – Not Significant 

Study D1050006 6:

This study evaluated the short-term efficacy of lurasidone versus placebo in patients with acute schizophrenia over a 6 week period.  Information regarding inclusion and exclusion criteria was not available.  The study included 145 patients that were randomized to lurasidone 40mg/day, lurasidone 120mg/day, or placebo.  The primary analysis was last observation carried forward (LOCF) for the intention to treat (ITT) population.  At the end of the study, both lurasidone 40mg and 120mg were statistically significantly superior to placebo.  Efficacy was measured by mean changes from baseline for the BPRS total (placebo, -4.3; 40mg, -10.0; 120mg, -11.3), CGI-S score (placebo, 0; 40mg, -0.7; 120mg, -0.8), CGI-I score (placebo, 4.0; 40mg, 3.2; 120mg, 3.0), and between lurasidone 40mg, 120mg and placebo for PANSS total score (placebo, -5.8; 40mg, -14.1; 120mg, -17.4).  The 40mg dose was not significantly better than placebo in terms of the PANSS total score.  There was no extension study available for patients.  

Study D1050196 6-7:

This study also evaluated the short-term efficacy of lurasidone versus placebo in patients with acute schizophrenia over a 6 week period.  To be included in the study, patients were required to have a minimum illness duration of at least 1 year; a BPRSd total score of at least 42, with a score of at least 4 on two or more positive symptom items; and a CGI-S score > 4 (illness of at least moderate severity).  This study included 180 patients that were randomized to daily lurasidone 80mg or placebo.  The primary analysis was LOCF for the ITT population.  The study showed that the efficacy of lurasidone 80mg was statistically significant from placebo on the BPRS (change from baseline: placebo, -9.7; 80mg, -14.7), PANSS total score (placebo, -4.2; 80mg, -14.1), and CGI-S (placebo, -0.2; 80mg, 0.6).  Though the change in BPRS and the PANSS total scores were nearly identical, one could not generalize that the response was primarily to positive symptoms.  Treatment with lurasidone also demonstrated significant efficacy compared to placebo on other secondary measures including the PANSS positive, negative, cognitive, and general psychopathology subscales.  The effects of lurasidone versus placebo were significant starting at 3 days post randomization for the BPRS, PANSS total scores, and CGI-S.  This study is currently the only study available in a peer-reviewed journal.  Sixty-one patients were enrolled in a 12-month extension study following study D1050196.  

Study D1050229 6:

This study was conducted over a 6 week time period and evaluated patients with a diagnosis of acute schizophrenia.  It included 489 patients who were randomized to receive lurasidone 40mg, 80mg, 120mg, or placebo.  Information regarding the inclusion and exclusion criteria was not available.  The primary analysis was a mixed model repeated measures (MMRM) for the ITT population.  Out of the three treatments with lurasidone, only the 80mg treatment group was statistically significant (improvement) from placebo at 6 weeks on both  the PANSS total score and the CGI-S measures.  After the conclusion of this study, an open-label extension study was available with lurasidone 40 – 120mg/day.  

Study D1050231 6, 8:

The last trial that established efficacy of lurasidone in the treatment of schizophrenia was a 6 week trial that included 473 hospitalized patients with acute schizophrenia.  Patients were included in the study if they had an illness duration of at least 1 year and had been hospitalized for < 2 weeks for an acute exacerbation of psychotic symptoms.  Patients had to have a CGI-S score > 4 (moderate or greater) and a PANSS total score > 80, including a score > 4 on two or more of the following PANSS items: delusions, conceptual disorganization, hallucinations, unusual thought content, and suspiciousness.  Patients were randomized to receive lurasidone 40mg, lurasidone 120mg, olanzapine 15mg/day, or placebo.  Olanzapine served as an active control to lurasidone.  The primary analysis was a MMRM for the ITT population.  Both doses of lurasidone, as well as olanzapine, were statistically significantly superior to placebo at 6 weeks in terms of the PANSS total score (placebo, -16; 40mg, -25.7; 120mg, -23.6; olanzapine, -28.7) and the CGI-S (placebo, -1.1; 40mg, -1.5; 120mg, -1.4; olanzapine, -1.5).   Patients could enter an open-label extension study with lurasidone 40 – 120mg/day for up to 6 months following study D1050231.  

Other Studies 2, 9, 10:

· In a randomized, double-blinded, fixed dose trial that included 301 patients, lurasidone 120mg/day was found to be similar to that of ziprasidone 160mg/day over a 3-week period in stable adult outpatients diagnosed with schizophrenia or schizoaffective disorder.  At endpoint, the difference in PANSS total score between lurasidone and ziprasidone was nonsignificant.  In terms of safety, the median end-point change in weight and metabolic variable was similar for both lurasidone and ziprasidone.  No patients in either group had clinically significant elevations in the QT interval.  

· In another study that included 356 patients, neither lurasidone (20, 40, 80 mg/day) nor haloperidol (10 mg/day) showed a statistically significant difference from placebo in terms of psychopathology outcome measures.  This was considered a failed trial.  

· Another study involving lurasidone evaluated cognition compared to ziprasidone in a short-term, randomized, double-blind trial that included 301 patients.  This study showed there were no between-group treatment differences in cognition, but lurasidone demonstrated significant with-in group improvement from baseline on the Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) Consensus Cognitive Battery (MCCB) composite score (P = 0.026) and on the Schizophrenia Cognition Rating Scale (SCoRS) (P < 0.001), unlike ziprasidone.  

Long-term Studies 6:
Controlled and uncontrolled clinical trials have been utilized to assess the long-term efficacy of lurasidone.  Results from these long-term efficacy trials have not been publically disclosed to date.  

Adverse Events (Safety Data) 

Information below is based on clinical studies from a database for lurasidone consisting of 2096 patients with schizophrenia exposed to one or more doses of the medication.  Short-term placebo-controlled schizophrenia studies with doses of 20mg, 40mg, 80mg, and 120mg once daily included 1004 of these patients.  A total of 533 patients were treated with lurasidone for at least 24 weeks and 238 patients were treated for at least 52 weeks.  

Deaths and Other Serious Adverse Events 1: 

No suicide attempts or completed suicides were reported in short-term, placebo-controlled studies in patients with schizophrenia.  The incidence of treatment-emergent suicidal ideation was 0.6% (6/1004) for lurasidone treated patients compared to 0.4% (2/455) on placebo.  
Common Adverse Events 1:

Commonly Observed Adverse Reactions (incidence > 5% and at least twice the rate of placebo):

· Somnolence 

· Akathisia

· Parkinsonism

· Agitation 
	Table #3 

Adverse Reaction in 2% or More of Lurasidone-Treated Patients and That Occurred at Greater Incidence than in the Placebo-Treated Patients in Short-term Schizophrenia Studies 

	Body System or Organ Class


	Placebo (%)

N = 455
	Lurasidone (%)

N = 1004

	Gastrointestinal Disorders
	

	Nausea
	6
	12

	Vomiting
	6
	8

	Dyspepsia
	6
	8

	       Salivary Hypersecretion
	<1
	2

	General Disorders and Administration Site Conditions 
	

	         Fatigue
	3
	4

	Musculoskeletal and Connective Tissue Disorders
	

	Back Pain
	3
	4

	Nervous System Disorders 
	

	Somnolence (hypersomnia, hypersomnolence, sedation, somnolence)
	10
	22

	Akathisia
	3
	15

	Parkinsonism (bradykinesia, cogwheel rigidity, drooling, extrapyramidal disorder, hypokinesia, muscle rigidity, parkinsonism, psychomotor retardation, tremor)
	5


	11



	Dystonia (dystonia, oculogyric crisis, oromandibular dysotnia, tongue spasm, torticollis, trismus)
	1


	5



	Dizziness
	3
	5

	Psychiatric Disorders 
	

	Insomnia 
	7
	8

	Agitation
	3
	6

	Anxiety
	3
	6

	Restlessness
	2
	3


Extrapyramidal Symptoms (EPS) 1:

The incidence of reported EPS-related events for lurasidone-treated patients, excluding akathisia and restlessness, was 14.7% versus 5.1% for placebo-treated patients in short-term, placebo-controlled, pre-marketing schizophrenia trials.  Lurasidone-treated patients experienced akathisia at an incidence of 15% versus 3.3% for placebo-treated patients.  

	Table #4 – Percentage of EPS Compared to Placebo  

	Adverse Event Term


	Placebo 

N = 455
	Lurasidone 20mg/day 

N = 71
	Lurasidone 40mg/day 

N = 360
	Lurasidone 80mg/day 

N = 282
	Lurasidone 120mg/day 

N = 291

	All EPS events
	9
	10
	24
	26
	39

	All EPS events, excluding akathisia/restlessness
	5
	6
	13
	11
	22

	Akathisia 
	3
	6
	11
	15
	22

	Dystonia 
	1
	0
	4
	5
	7

	Parkinsonism
	5
	6
	10
	7
	17

	Restlessness
	2
	1
	4
	1
	3


Metabolic Effects

Weight Gain 1:

In short-term trials, the mean weight gain was 0.75 kg (1.65 lb) for lurasidone-treated patients compared to 0.26 kg (0.57 lb) for placebo-treated patients.  In uncontrolled longer-term studies (primarily open-label extension studies), lurasidone was associated with a mean change in weight of -0.38 kg (-0.84 lb) at week 24 (N=531), -0.47 kg (-1.04 lb) at week 36 (N=303) and -0.71 kg  (-1.56 lb) at week 52 (N=244). 
Lipid Changes 1:

In the uncontrolled, longer-term studies, lurasidone was associated with a mean change in total cholesterol of -4.2 mg/dL at week 24 (n=186), -1.9 mg/dL at week 36 (n=238), and -3.6 mg/dL at week 52 (n=243).  Mean change in triglycerides was -13.6 mg/dL at week 24 (n=187), -3.5 mg/dLat week 36 (n=238), and -6.5 mg/dL at week 52 (n=243).
Glucose Changes 1:

In the uncontrolled, longer-term studies, lurasidone was associated with a mean change in glucose of 1.6 mg/dL at week 24 (n=186), 0.3 mg/dL at week 36 (n=236), and 1.2 mg/dL at week 52 (n=244).

Other Adverse Events 1:

QTc prolongation:  

Electrocardiogram measurements were taken at various times points during the short-term, placebo-controlled, pre-marketing studies.  No post-baseline QTc prolongations exceeding 500 msec were reported in patients treated with lurasidone.  There were no cases of torsade de pointes or any other severe cardiac arrhythmias observed during the pre-marketing clinical program.  QTc prolongation was also evaluated in a QTc study that included 87 clinically stable patients with schizophrenia or schizoaffective disorder.  These patients were treated with lurasidone 120mg, lurasidone 600mg, or ziprasidone 160mg daily.  After Holter monitor-derived electrocardiographic assessments were obtained, it was determined that no lurasidone treated patients experienced QTc increases greater than 60 msec from baseline. 

	Table #5 – Dose-Related Adverse Events, %  

	Adverse Event Term


	Placebo 

N = 455
	Lurasidone 20mg/day 

N = 71
	Lurasidone 40mg/day 

N = 360
	Lurasidone 80mg/day 

N = 282
	Lurasidone 120mg/day 

N = 291

	Akathisia  
	3
	6
	11
	15
	22

	Somnolence

(hypersomnia, hypersomnolence, sedation, somnolence)
	10
	15
	19
	23
	26


Tolerability 1:

Adverse Reactions Associated with Discontinuation of Treatment:

· No adverse reactions associated with discontinuation in subjects treated with lurasidone that were at least 2% and at least twice the placebo rate 

· 9.4% (94/1004) of lurasidone-treated patients discontinued therapy due to adverse reactions.  There were no adverse reactions associated with discontinuation in subjects treated with lurasidone that were at least 2% and at least twice the placebo rate.  

· 5.9% (27/455) of placebo-treated patients discontinued therapy due to adverse reactions 

For further details on the long- term safety, refer to Long-term studies (page 6).

Contraindications 1

Lurasidone is contraindicated in patients with a known hypersensitivity to lurasidone HCL or any components in the formulation (angioedema has been observed).

Lurasidone is also contraindicated with strong CYP3A4 inhibitors and strong CYP3A4 inducers.
Warnings and Precautions 1

Dementia – related psychosis: 

The labeling for lurasidone includes a black-boxed warning against the use in elderly patients with dementia – related psychosis due to an increased mortality. 

Other warnings and precautions related to antipsychotic medication use include:

· Cerebrovascular adverse reactions (cerebrovascular accidents and transient ischemic attacks) have been seen at a higher incidence in elderly subjects with dementia. Neuroleptic malignant syndrome, a potentially fatal symptoms complex as been reported with administration of antipsychotic drugs.

· Tardive dyskinesia, a potentially irreversible, involuntary movement syndrome can develop in patients treated with antipsychotic drugs.

· Metabolic changes, including hyperglycemia, diabetes mellitus, dyslipidemia, and weight gain have been reported with other antipsychotic medications.

· Hyperprolactinemia can occur with drugs that antagonize D2 receptors.

· Leucopenia/neutropenia has been reported during treatment with antipsychotic medications.  Agranulocytosis, which is potentially fatal, has been reported with other agents in the antipsychotic medication class. 

· Orthostatic hypotension can occur due to its alpha-1-adrenergic receptor antagonism.

· As with other antipsychotic medications, lurasidone should be used cautiously in patients with a history of seizures or with conditions that lower the seizure threshold. 

· Potential for cognitive/motor impairment, like other antipsychotics, can occur with lurasidone.

· Body temperature regulation can be disrupted when taking antipsychotic medications 

· Suicide is always a possibility when dealing with patients with a psychotic illness.  Close supervision of high-risk patients should accompany drug therapy.

· Dysphagia and aspiration have been associated with antipsychotic drug use.

Use in pregnancy and lactation:

· Pregnancy Category B

· Lurasidone has not been studied in pregnant women.

· Lurasidone, however, was not seen to be teratogenic in rats and rabbits during studies in which pregnant rats and rabbits were given lurasidone at doses up to 25 and 50 mg/kg/day.

· As with other antipsychotic drugs, neonates exposed to these drugs during the third trimester of pregnancy are at risk for extrapyramidal and/or withdrawal symptoms, agitation, hypertonia, hypotonia, tremor, somnolence, respiratory distress, and feeding disorder.

· Lurasidone was excreted in milk of rats during lactation.  Excretion of lurasidone in human breast milk is not known.  

Postmarketing Safety Experience 

No postmarketing safety reports have been published.  

Sentinel Events

No sentinel events noted from the VA or Joint Commission web site.

Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name lurasidone:  trazodone, vilazodone, nefazodone, lorazepam
LA/SA for trade name Latuda:  Lovaza
Drug Interactions 1
Drug-Drug Interactions

When lurasidone is used in combination with other centrally acting drugs and alcohol, extreme caution should be taken due to the primary CNS effects of lurasidone. 

Lurasidone is primarily metabolized by CYP3A4 and interactions have been observed with strong and moderate inhibitors or inducers of this enzyme.  

	Table # 6 – Summary of Effect of Coadministered Drugs on Exposure to Lurasidone 

in Healthy Subjects or Patients with Schizophrenia  

	Coadministered Drug


	Lurasidone dose
	Effect on lurasidone Cmax
	Effect on lurasidone AUC
	Recommendation 

	Ketoconazole (strong CYP3A4 inhibitor)

400mg/day x 5 days

	10mg

single dose
	6.9-times lurasidone alone


	9-times lurasidone alone


	Should not be coadministered with lurasidone



	Diltiazem (moderate CYP3A4 inhibitor)

240mg/day x 5 days


	20mg

single dose 
	2.1-times lurasidone alone


	2.2-times lurasidone alone


	Lurasidone dose should not exceed 40mg/day if coadministered 



	Rifampin (strong CYP3A4 inducer)

600mg/day x 8 days


	40mg

single dose 
	1/7th of lurasidone alone
	1/5th of lurasidone alone
	Should not be coadministered with lurasidone

	Lithium

600mg BID x 8 days
	120mg/day x 8 days
	0.9-times lurasidone alone
	1.1-times lurasidone alone
	No dose adjustment required 


CYP3A4 drug interaction summary:

· When lurasidone is used in combination with a moderate CYP3A4 inhibitor (e.g, diltiazem), the maximum recommended dose is 40mg/day

· Lurasidone should not be used in combination with a strong CYP3A4 inhibitor (e.g., ketoconazole)

· Lurasidone should not be used in combination with a strong CYP3A4 inducer (e.g., rifampin)

Drug-Lab Interactions

No drug-lab interactions are known.

Acquisition Costs

Refer to VA pricing sources for updated information.

Pharmacoeconomic Analysis

No pharmacoeconomic data are available for lurasidone at this time. 

Conclusions 2, 4, 6

There are many potential advantages when comparing lurasidone with other atypical antipsychotics.  In general, lurasidone is well tolerated and has a favorable metabolic profile.  There were no signs of glucose elevation or lipid changes and only a small increase in weight gain, which may be beneficial for patients with diabetes, dyslipidemia, cardiovascular comorbidities, or who are overweight.  No post-baseline QTc prolongations exceeding 500 msec were reported in patients treated with lurasidone and there were no cases of torsade de pointes or any other severe cardiac arrhythmias observed during the pre-marketing clinical program.  In addition to its high affinity for D2 and 5HT2A receptors, lurasidone also has high affinity for 5HT7, 5HT1A, and alpha-2C receptors, which may play a role in improving cognition and alleviating depressive symptoms.  Lurasidone has once daily dosing, which improves patient adherence and efficacy is seen early in treatment.

On the other hand, lurasidone lacks long-term efficacy trials and is only approved by the FDA for acute schizophrenia.  Even though there are speculations that this medication could improve cognition and depression symptoms, firm evidence to support these claims is lacking.  In clinical trials, other side effects such as akathisia, extrapyrimidal symptoms, and hyperprolactinemia at the start of treatment have been shown.  
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Lurasidone Addendum June 2014: Bipolar I Depression

Indication: Depressive episodes associated with Bipolar I Disorder (bipolar depression), as monotherapy and as adjunctive therapy with lithium or valproate.
Dose: The recommended starting dose of lurasidone is 20 mg given once daily as monotherapy or as

adjunctive therapy with lithium or valproate. Initial dose titration is not required. Lurasidone has

been shown to be effective in a dose range of 20 mg per day to 120 mg per day as monotherapy

or as adjunctive therapy with lithium or valproate. The maximum recommended dose, as monotherapy or as adjunctive therapy with lithium or valproate, is 120 mg per day. 

In 2013, lurasidone received FDA label approval for the treatment of bipolar I depression as monotherapy or as adjunct treatment to lithium or valproate.  The additional label indication was based on the findings of two, 6-week randomized, double-blind, placebo-controlled, international multicenter trials.1,2
The first trial compared two flexible dose ranges of lurasidone, 20 - 60 mg/day and 80 – 120 mg/day, and placebo as monotherapy for the treatment of bipolar I depression.  All subjects had a history of major depressive disorder of between 4 – 52 weeks duration, without psychotic features, and a history of at least one lifetime bipolar manic or mixed manic episode.  Patients with rapid cycling were eligible to participate.  Participants were required to have a Montgomery-Asberg Depression Rating Scale (MADRS) score of >20 and an Young Mania Rating Scale (YMRS) score of <12 at screening and baseline.  The primary efficacy measure was the mean change in MADRS score from baseline after 6-weeks.  A total of 505 persons were randomized 1:1:1 with 166-170 in each treatment arm.

Using an intention-to-treat analysis in which subjects who took at least one dose of study drug and had at least one post-baseline efficacy assessment, the least squares mean change in MADRS scores were 

-10.7, -15.4, and -15.4 in the placebo, lurasidone 20-60 mg, and lurasidone 80-120 mg groups, respectively.  Both lurasidone groups were significantly different from placebo, p<0.001 and effect size of 0.51 for both comparisons.  The mean doses for lurasidone were 31.8 mg and 82 mg. Response (>50% decrease from baseline in MADRS score) and remission (MADRS <12 at endpoint) were significantly greater for both lurasidone groups compared to placebo (Table A1).
Table A1 Response and Remission Rates: Lurasidone monotherapy

Treatment Arm


Response (p-value, NNT)
Remission (p-value, NNT)
Lurasidone 20-60 mg

53% (<0.001, 5)

42% (0.001, 6)

Lurasidone 80-120 mg

51% (0.001, 5)


40% (0.004, 7)

Placebo



30%



25%

Between 25% - 27% of subjects in each group did not complete the trial, with 5.9% lurasidone 80-120 mg, 6.6% lurasidone 20-60 mg, and 6.5% placebo discontinuing due to an adverse event.  Nausea, headache, akathisia were the most common adverse events and reported more often with lurasidone except headache.  Somnolence, sedation and extrapyramidal effects were more common in the lurasidone 80-120 mg group.  No substantial changes in weight or metabolic measures were noted at the end of six weeks.  Treatment emergent suicidal ideation was reported by 13.6%, 13.7% and 14.8% of participants assigned to placebo, lurasidone 20-60 mg, and lurasidone 80-120 mg, respectively.  Treatment-emergent mania occurred in 1.9%, 3.7%, and 1.9% of placebo, lurasidone 20-60 mg and lurasidone 80-120 mg groups, respectively.

The second trial used an identical study design with the exception that only subjects who had not adequately responded to at least a 28-day trial of valproate (50-125 mcg/mL) or lithium (0.6-1.2 mEq/L) were enrolled.  Subjects were stratified then randomized based on treatment with lithium or valproate to either lurasidone 20-120 mg/day or placebo.  Lurasidone was initially titrated to 60 mg/day by Day 7, and then it could be adjusted as needed in 20 mg increments on a weekly basis.  A total of 348 persons were randomized in a 1:1 manner; 165 to placebo and 183 to lurasidone.  The distribution of valproate or lithium was ~50% in both groups.  The mean daily dose of lurasidone over the course of the study was 66.3 mg, while mean lithium and valproate concentrations ranged between 0.67 to 0.74 mEq/L and 71.1 to 75.0 mcg/mL, respectively.

Using the same intention-to-treat approach as the monotherapy trial, the least squares mean change in MADRS scores were -13.5 and -17.1 in the placebo and lurasidone groups, respectively (p=0.005, effect size=0.34).  Effect sizes with lithium or valproate plus lurasidone were 0.36 and 0.32, respectively.  Response rates were 57% in the lurasidone arm and 42% with placebo, p=0.008, NNT=7.  Remission was achieved in 50% of those assigned to lurasidone and 35% assigned to placebo, p=0.008, NNT=7.

Approximately 18% assigned to placebo and 22% assigned to lurasidone dropped out of the study during the double-blind phase, with 1.2% and 1.1% due to adverse events, respectively. Nausea, somnolence, tremor, akathisia and extrapyramidal symptoms were the most common adverse events (>5%) and were more common in the lurasidone group. No substantial changes in weight or metabolic measures were noted at the end of six weeks.  Treatment emergent suicidal ideation was reported by 8.9% of participants assigned to lurasidone and 5.6% assigned to placebo.  Treatment-emergent mania occurred in 1.1% of those assigned to lurasidone and 1.2% assigned to placebo.

Lurasidone as monotherapy or as adjunct therapy to lithium or valproate offers an alternative to lamotrigine, quetiapine or a mood stabilizer plus an antidepressant for the treatment of bipolar depression.3 The two initial trials were only 6-weeks in duration and the results of pending longer, maintenance relapse trials will grant greater insight into the need duration of treatment and relapse rate.4
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