Quetiapine Fumarate Extended-Release 
(Seroquel XR™)
Classification: Atypical Antipsychotic Agent
Pharmacology:

The antipsychotic mechanism of action for quetiapine and the active metabolite N-desalkyl quetiapine is thought to be mediated through a combination of dopamine type 2 (D2) and serotonin type 2 (5HT2) antagonism.  Other actions such as antagonism at histamine (H1) receptors may explain somnolence and antagonism at adrenergic (a1) receptors may explain orthostatic hypotension associated with the medication.1
Pharmacokinetics:


Absorption:
Peak plasma concentrations (Tmax) are reached 6 hours following administration. Bioavailability is comparable to an equivalent dose of quetiapine immediate release (IR) administered in divided doses twice daily.  A high fat meal (800 to 1000 calories) produces a statistically significant increase in Cmax (44-52%) and AUC (20-22%).  It is therefore recommended that quetiapine extended-release be administered without food or with a light meal.
Distribution:
Quetiapine is 83% bound to plasma proteins and the volume of distribution is approximately 10 L/kg.
Metabolism:
Quetiapine is extensively metabolized by the liver.  Major metabolic pathways are sulfoxidation and oxidation.  The cytochrome P450 3A4 isoenzyme is involved in the metabolism of quetiapine to the active metabolite, N-desalkyl quetiapine.  
Elimination:
The mean terminal half-life is approximately 7 hours for quetiapine and 9-12 hours for N-desalkyl quetiapine. 
Indications:

Quetiapine extended-release (XR) is indicated for acute and maintenance treatment of schizophrenia.  
Dosage and Administration:

Quetiapine XR should be administered once daily, preferably in the evening.  The recommended initial dose is 300mg.  The effective dose range is 400-800mg per day depending on response and tolerance of the individual patient.  Dose increases can be made in increments up to 300mg per day.  The tablets should be swallowed whole and not split, chewed, or crushed.  Quetiapine XR should be taken without food or with a light meal.
For initial dosing in patients with hepatic impairment and geriatric population, use of quetiapine IR is recommended instead of quetiapine XR.  Consider a lower starting dose of quetiapine IR such as 25 mg per day as well as slower titration, and careful monitoring during the initial dosing period.

Contraindications:

· None
Precautions:
· Pregnancy Category C

· Increased mortality in elderly patients with dementia related psychosis
· Suicidality

· Hyperglycemia and diabetes mellitus

· Neuroleptic malignant syndrome

· Orthostatic hypotension- Use with caution in patients with known cardiovascular disease
· Leukopenia, neutropenia, and agranulocytosis- Risk factors include pre-existing low WBC or history or drug-induced leukopenia or neutropenia.  Patients with these risk factors should have their complete CBC monitored frequently during the first few months of therapy.  Patients with severe neutropenia (ANC <1000/mm3) should discontinue quetiapine.
· Tardive Dyskinesia

· Cataract development has been reported- Examination of the lens for cataract formation is recommended at initiation of treatment and shortly thereafter, and at 6 month intervals.
· Hyperlipidemia- May produce elevations in cholesterol and triglycerides
· Seizure disorders- Particularly uncontrolled epilepsy as quetiapine may lower the seizure threshold

· Hypothyroidism- May produce dose-depended decreases in thyroid and elevations in TSH

· Transaminase elevations/hepatic impairment- May produce elevations in transaminases (particularly ALT) which are usually transient during the first 3 weeks of treatment.  Caution is advised for patients with hepatic impairment as quetiapine is extensively metabolized by the liver and patients with hepatic impairment may require lower starting doses and slower dose titration.

· Abrupt withdrawal has been reported to cause nausea, vomiting, and insomnia in some patients.  Gradual withdrawal is advised if possible.
Interactions:

Quetiapine is a major substrate of CYP450 3A4.  Medications that significantly inhibit (ketoconazole, itraconazole, fluconazole, erythromycin, protease inhibitors) or induce 3A4 (phenytoin, carbamazepine, barbiturates, rifampin, glucocorticoids) have the potential to alter quetiapine levels.  Divalproex and cimetidine may increase quetiapine levels 17% and 20% respectively.  Divalproex levels may be increased by approximately 11% in the presence of quetiapine.  Fluoxetine, imipramine, haloperidol, risperidone, and lithium were studied and found to have no significant alteration of quetiapine steady-state pharmacokinetics.  
Concomitant CNS depressants should be used with caution.  Quetiapine may also add to the hypotensive effects of concomitant antihypertensive agents.  Levodopa and dopamine agonists may antagonize the effect of quetiapine. 
Adverse Reactions:

Most common side effects (incidence ≥5% and greater than placebo) include dry mouth, constipation, dyspepsia, sedation, somnolence, dizziness, and orthostatic hypotension.
Cost Comparison:
	Medication
	Formulation
	Strength
	Net Cost
(per tablet)

	Seroquel
	Immediate release
	200mg
	$6.09

	Seroquel
	Extended release
	200mg
	$6.09

	Seroquel
	Immediate release
	300mg
	$7.81

	Seroquel 
	Extended release
	300mg
	$7.81

	Seroquel
	Immediate release
	400mg
	$9.18

	Seroquel 
	Extended release
	400mg
	$9.18


*Shaded rows indicate non-formulary items
Monitoring:
The following are the current DSHS EFC monitoring requirements for quetiapine IR:

1) Pregnancy test – as clinically indicated

2) BMI measurement – when a new antipsychotic is initiated, at every visit (monthly for inpatients) for 6 months after the new antipsychotic is initiated, and quarterly when the antipsychotic dose is stable
3) Fasting plasma glucose level or hemoglobin A1c – before initiating a new antipsychotic, then

yearly.  If a patient has significant risk factors for diabetes and for those that are gaining weight – before initiating a new antipsychotic, 4 months after starting an antipsychotic, and then yearly
4) Lipid screening [total cholesterol, low- and high-density lipoprotein (LDL and HDL)

cholesterol, and triglycerides] – Every 2 years or more often if lipid levels are in the

normal range, every 6 months if the LDL level is > 130 mg/dl

5) EKG – before initiating treatment with ziprasidone (Geodon®) and subsequently if the

patient demonstrates symptoms (e.g., syncope) associated with QT interval prolongation.
6) Sexual function inquiry – inquire for evidence of galactorrhea/gynecomastia, menstrual

disturbance, libido disturbance or erectile/ejaculatory disturbance yearly

If a patient is receiving an antipsychotic known to be associated with prolactin elevation, then

at each visit (quarterly for inpatients) for the first 12 months after starting an antipsychotic or

until the medication dose is stable and then yearly
7) Prolactin level – if there is evidence of galactorrhea/gynecomastia, menstrual disturbance,

libido disturbance or erectile/ejaculatory yearly
8) EPS Evaluation (examination for rigidity, tremor, akathisia) – before initiation of any

antipsychotic medication, then weekly for the first 2 weeks after initiating treatment with a

new antipsychotic or until the dose has been stabilized and weekly for 2 weeks after a dose

increase

9) Tardive dyskinesia evaluation – every 12 months
For high risk patients (including the elderly), every 6 months
10) Vision questionnaire – ask whether the patient has experienced a change in vision and should specifically ask about distance vision and blurry vision – yearly

11) Ocular evaluations – yearly for patients older than age 40 years; every 2 years for younger

patients
*Note that there are a couple of differences between the DSHS EFC monitoring recommendations and monitoring recommended in the labeling for Seroquel XRTM.  The differences include:

1) Patients with risk factors for neutropenia or leucopenia such as a pre-existing low WBC or history or drug-induced leukopenia or neutropenia, should have their complete CBC monitored frequently during the first few months of therapy.  Patients with severe neutropenia (ANC <1000/mm3) should discontinue quetiapine.
2) Examination of the lens for cataract formation is recommended at initiation of treatment and shortly thereafter, and at 6 month intervals.1
Product Identification:

200mg tablets: yellow, film coated, capsule-shaped with “SR 200” on one side and plain on the other side

300mg tablets: pale yellow, film coated, capsule-shaped with “SR 300” on one side and plain on the other side

400mg tablets: white, film coated, capsule-shaped with “SR 400” on one side and plain on the other side
Efficacy:
A 6-week international (U.S. was not included), multicenter, randomized, double-blind, fixed-dose, placebo-controlled study in inpatients and outpatients with schizophrenia (n=588) demonstrated efficacy of quetiapine XR.  Participants were randomly assigned to one of 5 treatment groups.  Study participants discontinued other psychotropic agents (antipsychotics, mood stabilizers, antidepressants, anxiolytics, hypnotics, and anticholinergics) at least 48 hours prior to randomization.  Subjects receiving quetiapine XR were initiated on 300mg day 1, either 400mg or 600mg day 2, or 800mg by the third day.2  The study also included a quetiapine IR group which was initiated on 50mg day 1 and increased to the target dose of 200mg twice daily by the fifth day.  
The primary endpoint was change in Positive and Negative Syndrome Scale (PANSS) from baseline to endpoint (day 42).  Data analysis were based on 3 patient populations; modified intention-to-treat (MITT); per-protocol; and safety.  MITT population consisted of all patients having a baseline value and at least 1 postbaseline PANSS assessment.  The per-protocol population was a subset of the MITT population with no major protocol deviations or violations affecting efficacy (not defined).  The safety population consisted of all randomly assigned patients receiving at least 1 dose of study medication.  The study was not designed to compare the efficacy of quetiapine XR with quetiapine IR.  All statistical tests were 2-sided, with a significance level of 5%.  For the MITT population, missing values were accounted for using the last observation carried forward.  Analysis using observed cases was also performed.
Out of the 588 patients randomly assigned, there were 573 in the MITT population and 556 in the per-protocol population.  Overall, 446 patients (76%) completed the study.  Completion rates for quetipaine XR 400mg, 600mg, 800mg, quetiapine IR 400mg, and placebo were 73.5%, 81.4%, 74.4%, 78%, and 72% respectively.  Statistically significant improvement was reported in mean change PANSS scores from baseline to week 6 with all active treatment arms vs. placebo (Figure 1).   Similar results were found when analyzing the data using observed-cases, per-protocol population, and the repeated-measures post hoc analysis.  
Figure 1.  Change in PANSS Total Score from Baseline to Week 6 (MITT, LOCF)
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PANSS and CGI-I response rates were significantly greater with all active treatments compared with placebo.  PANSS response rate was 44.1% for quetiapine XR 400mg and 52.9% for quetiapine IR 400mg at the study endpoint.  CGI-I response rates were 73.9% for quetiapine XR 400mg and 75.6% for quetiapine IR 400mg.  The change in CGI-S score was statistically significant versus placebo for quetiapine XR 600mg, quetiapine XR 800mg, and quetiapine IR 400mg.  Quetiapine XR 400mg did not reach statistical significance; however, the total change in CGI-S was the same for quetiapine 400mg XR and quetiapine 400mg IR, both groups had a decrease of 1.3 on the CGI-S.

Adverse events were higher in the quetiapine XR groups than placebo, but were comparable to quetiapine IR (Table 1).  A total of 5 serious adverse events were attributed to drug treatment by the investigator and included psychotic disorder (placebo), suicidal ideation and suicide attempt (quetiapine XR 400mg and quetiapine XR 600mg respectively), urinary retention (quetiapine XR 600mg), and hypotension (quetiapine IR 400mg).  There was one death in the study in the quetiapine IR group which was not considered to be related to treatment.
Table 1.  Reported Adverse Events
	ADVERSE EVENT
	PLACEBO

(N=118)
	QUETIAPINE IR 400MG (N=123)
	QUETIAPINE XR 400MG (N=113)
	QUETIAPINE XR 600MG (N=113)
	QUETIAPINE XR 800MG (N=121)

	INSOMNIA
	19.5%
	10.6%
	11.5%
	6.2%
	7.4%

	SOMNOLENCE
	1.7%
	7.3%
	7.1%
	8.8%
	11.6%

	DIZZINESS
	0.8%
	5.7%
	5.3%
	8.8%
	6.6%

	HEADACHE
	6.8%
	1.6%
	5.3%
	3.5%
	3.3%

	SLEEP DISORDER
	9.3%
	4.9%
	3.5%
	5.3%
	3.3%

	CONSTIPATION
	4.2%
	0.8%
	1.8%
	5.3%
	4.1%


A longer-term extension trial was conducted to examine relapse.  After 16 weeks of open-label treatment with flexible dose quetiapine XR (400-800mg), a total of 171 stable patients with schizophrenia were randomized to placebo or to continue the current dose of quetiapine XR.  Patients were observed for relapse during the double-blind continuation (maintenance) phase.  The patients in the queitapine XR group experienced a significantly longer time to relapse than did patients on placebo.1
Quetiapine XR is approved for the acute and maintenance treatment of schizophrenia.  Preliminary studies have also found quetiapine XR as an effective treatment for depressive, manic, and mixed episodes of bipolar disorder.3-4  Studies have shown a significant reduction in Montgomery-Asberg Depression Rating Scale (MADRS) scores with quetiapine XR compared to placebo as early as week 1 in patients with depressive episodes of bipolar disorder and a significant reduction in Young Mania Rating Scale (YMRS) scores with quetiapine XR compared to placebo as early as day 4 in patients with manic or mixed episodes of bipolar disorder.
In a international (including the U.S.), multicenter, double-blind, double-dummy study, the efficacy and safety of switching patients with clinically stable schizophrenia from quetiapine IR to the same dose of once-daily quetiapine XR was evaluated.5  Patients receiving quetiapine IR 400-800mg daily in divided doses for 4 weeks were randomized (2:1) to an equivalent dose of once daily quetiapine XR or maintained on IR for 6 additional weeks.  The primary objective was to demonstrate that the efficacy of quetiapine XR was noninferior to queitapine IR.  The primary outcome variable was the proportion of patients who discontinued the study treatment owing to lack of efficacy or whose PANSS total score increased by 20% or more from randomization to any visit.  The primary outcome variable was expected to be less than 6% (noninferiority margin chosen) with 80% power.  The primary efficacy variable was analyzed using a one-sided test with a significance level of 2.5% (p≤0.025), which would indicate the switch was successful (ie. noninferiority).  Analysis were based on the modified intention-to-treat (MITT) population (all randomized patients given study medication with a baseline and at least one follow-up PANSS or discontinued due to lack of efficacy), per-protocol population (subset of MITT population that excluded patients with major protocol violations or patients deemed nonadherent), and the randomized safety population (all randomized patients receiving at lease one dose of study medication).
A total of 630 patients were enrolled in the study, 562 patients entered the run-in period, and 497 patients were randomized to treatment.  Completion rates for the study were high, only 8.5% of patients discontinued treatment early in the quetiapine XR group and 6% of patients discontinued treatment early in the quetiapine IR group.  Adjunctive anxiolytics and hypnotics were used by only 3% of quetiapine XR patients and 1.8% of quetiapine IR patients.  The proportion of patients discontinuing treatment due to lack of efficacy or whose PANSS total score increased by 20% or more (MITT population) was 9.1% for quetiapine XR and 7.2% for quetiapine IR (p=0.0431), indicating that noninferiority was not shown and the switch was not successful.  In the per-protocol population, noninferiority was shown (queitapine XR 5.3% and queitapine IR 6.2%; p=0.0017).
Overall, there were a similar proportion of adverse events reported in the quetiapine XR and quetiapine IR groups, 38.7% and 35.5% respectively (Table 2).  Adverse events leading to medication discontinuation occurred in 1.2% in both treatment groups.  Treatment related adverse events occurred in 17.2% of quetiapine XR treated patients and 15.7% of quetiapine IR treated patients.  Two serious adverse events occurred (aggression and psychotic disorder), both of these events occurred in one of the quetiapine XR treated patients.  

Table 2.  Treatment-Related Adverse Events Occurring >1% 
	ADVERSE EVENT
	QUETIAPINE XR (N=331)
	QUETIAPINE iR (N=116)

	Dry Mouth
	4.2%
	1.2%

	Somnolence
	3.9%
	2.4%

	Fatigue
	2.1%
	1.8%

	Sedation
	1.8%
	3.6%

	Constipation
	1.2%
	1.8%

	Dizziness
	0.6%
	1.8%

	Extrapyramidal Disorder
	0.0%
	1.2%

	Insomnia
	0.0%
	1.2%


Quetipaine XR is approved for once daily dosing for patients with schizophrenia.  Quetiapine IR is also approved for once daily dosing in bipolar disorder with an initiation dose of 50mg and the target dose of 300mg reached by day four.6  The BOLDER I and II studies in patients with bipolar disorder reported the efficacy and safety of once daily dosing of queitapine IR at bedtime.7-8  Once daily dosing of quetiapine IR has also been studied in patients with schizophrenia and schizoaffective disorder.9  The current evidence suggests that quetiapine IR is safe and effective for once daily administration when the proper titration is utilized.
Conclusions:
Quetiapine extended-release is approved for acute and maintenance treatment in patients with schizophrenia.  The available literature shows similar efficacy and tolerability profiles between quetiapine XR and quetiapine IR, except for the Moller study which found that noninferiority was not shown and the switch was not successful for the MITT population studied in this trial (noninferiority was shown for the per-protocol population).  Studies such as BOLDER I and BOLDER II have administered quetiapine IR once daily at bedtime with good tolerability after a short initial titration period (300mg by day 4).  Quetiapine IR offers the advantage of greater dosing flexibility in special patient populations.  Currently, quetiapine XR and quetiapine IR are priced the same.  Looking at the available peer-reviewed literature and pricing information, there does not appear to be a compelling reason at this time to add quetiapine XR to the drug formulary.  
Recommendation:

Not recommended for addition to the formulary.
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