
zole and other inhibitors of cytochrome P450 3A (eg, itraconazole, fluconazole, erythromycin, protease inhibitors).
Fluoxetine, Imipramine, Haloperidol, and Risperidone: Coadministration of fluoxetine (60 mg once daily); imipramine
(75 mg bid), haloperidol (7.5 mg bid), or risperidone (3 mg bid) with quetiapine fumarate (300 mg bid) did not alter the
steady-state pharmacokinetics of quetiapine fumarate. Effect of Quetiapine Fumarate on Other Drugs: Lorazepam:
The mean oral clearance of lorazepam (2 mg, single dose) was reduced by 20% in the presence of quetiapine fumarate
administered as 250 mg tid dosing. Divalproex: The mean maximum concentration and extent of absorption of total
and free valproic acid at steady-state were decreased by 10 to 12% when divalproex (500 mg bid) was administered
with quetiapine fumarate (150 mg bid). The mean oral clearance of total valproic acid (administered as divalproex
500 mg bid) was increased by 11% in the presence of quetiapine fumarate (150 mg bid). The changes were not sig-
nificant. Lithium: Concomitant administration of quetiapine fumarate (250 mg tid) with lithium had no effect on any
of the steady-state pharmacokinetic parameters of lithium. Antipyrine: Administration of multiple daily doses up to
750 mg/day (on a tid schedule) of quetiapine fumarate to subjects with selected psychotic disorders had no clinically
relevant effect on the clearance of antipyrine or urinary recovery of antipyrine metabolites. These results indicate that
quetiapine fumarate does not significantly induce hepatic enzymes responsible for cytochrome P450 mediated metab-
olism of antipyrine.

USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy Category C: The teratogenic potential of quetiapine fumarate
was studied in Wistar rats and Dutch Belted rabbits dosed during the period of organogenesis. No evidence of a
teratogenic effect was detected in rats at doses of 25 to 200 mg/kg or 0.3 to 2.4 times the maximum human dose
on a mg/m2 basis or in rabbits at 25 to 100 mg/kg or 0.6 to 2.4 times the maximum human dose on a mg/m2

basis. There was, however, evidence of embryo/fetal toxicity. Delays in skeletal ossification were detected in rat fetus-
es at doses of 50 and 200 mg/kg (0.6 and 2.4 times the maximum human dose on a mg/m2 basis) and in rabbits
at 50 and 100 mg/kg (1.2 and 2.4 times the maximum human dose on a mg/m2 basis). Fetal body weight was
reduced in rat fetuses at 200 mg/kg and rabbit fetuses at 100 mg/kg (2.4 times the maximum human dose on a
mg/m2 basis for both species). There was an increased incidence of a minor soft tissue anomaly (carpal/tarsal flex-
ure) in rabbit fetuses at a dose of 100 mg/kg (2.4 times the maximum human dose on a mg/m2 basis). Evidence of
maternal toxicity (i.e., decreases in body weight gain and/or death) was observed at the high dose in the rat study and
at all doses in the rabbit study. In a peri/postnatal reproductive study in rats, no drug-related effects were observed at
doses of 1, 10, and 20 mg/kg or 0.01, 0.12, and 0.24 times the maximum human dose on a mg/m2 basis. However, in
a preliminary peri/postnatal study, there were increases in fetal and pup death, and decreases in mean litter weight
at 150 mg/kg, or 3.0 times the maximum human dose on a mg/m2 basis. There are no adequate and well-controlled
studies in pregnant women and quetiapine fumarate should be used during pregnancy only if the potential benefit jus-
tifies the potential risk to the fetus. Labor and Delivery: The effect of SEROQUEL XR on labor and delivery in humans
is unknown. Nursing Mothers: SEROQUEL XR was excreted in milk of treated animals during lactation. It is not known
if SEROQUEL XR is excreted in human milk. It is recommended that women receiving SEROQUEL XR should not breast
feed. Pediatric Use: The safety and effectiveness of SEROQUEL XR in pediatric patients have not been established.
Geriatric Use: Sixty-eight patients in clinical studies with SEROQUEL XR were 65 years of age or over. In general,
there was no indication of any different tolerability of SEROQUEL XR in the elderly compared to younger adults.
Nevertheless, the presence of factors that might decrease pharmacokinetic clearance, increase the pharmacodynamic
response to SEROQUEL XR, or cause poorer tolerance or orthostasis, should lead to consideration of a lower starting
dose, slower titration, and careful monitoring during the initial dosing period in the elderly. The mean plasma clear-
ance of quetiapine fumarate was reduced by 30% to 50% in elderly patients when compared to younger patients (see
Use in Special Populations). Renal Impairment: Clinical experience with SEROQUEL XR in patients with renal impairment
is limited. Hepatic Impairment: Since quetiapine fumarate is extensively metabolized by the liver, higher plasma lev-
els are expected in the hepatically impaired population, and dosage adjustment may be needed (see Dosing and
Administration).

DRUG ABUSE AND DEPENDENCE: Controlled Substance: SEROQUEL XR is not a controlled substance. Abuse:
SEROQUEL XR has not been systematically studied in animals or humans for its potential for abuse, tolerance or phys-
ical dependence. While the clinical trials did not reveal any tendency for any drug-seeking behavior, these observations
were not systematic and it is not possible to predict on the basis of this limited experience the extent to which a CNS-
active drug will be misused, diverted, and/or abused once marketed. Consequently, patients should be evaluated care-
fully for a history of drug abuse, and such patients should be observed closely for signs of misuse or abuse of -
SEROQUEL XR, (eg, development of tolerance, increases in dose, drug-seeking behaviour).

OVERDOSAGE: Human Experience: In clinical trials, survival has been reported in acute overdoses of up to 30 grams
of quetiapine fumarate. Most patients who overdosed experienced no adverse events or recovered fully from the
reported events. Death has been reported in a clinical trial following an overdose of 13.6 grams of quetiapine
fumarate alone. In general, reported signs and symptoms were those resulting from an exaggeration of the drug’s
known pharmacological effects, ie, drowsiness and sedation, tachycardia and hypotension. Patients with pre-existing
severe cardiovascular disease may be at an increased risk of the effects of overdose (see Warnings and Precautions)
One case, involving an estimated overdose of 9600 mg, was associated with hypokalemia and first degree heart
block. In post-marketing experience, there have been very rare reports of overdose of SEROQUEL alone resulting in
death, coma, or QTc prolongation. Management of Overdosage: In case of acute overdosage, establish and maintain
an airway and ensure adequate oxygenation and ventilation. Gastric lavage (after intubation, if patient is unconscious)
and administration of activated charcoal together with a laxative should be considered. The possibility of obtundation,
seizure or dystonic reaction of the head and neck following overdose may create a risk of aspiration with induced
emesis. Cardiovascular monitoring should commence immediately and should include continuous electrocardio-
graphic monitoring to detect possible arrhythmias. If antiarrhythmic therapy is administered, disopyramide, pro-
cainamide and quinidine carry a theoretical hazard of additive QT-prolonging effects when administered in patients with
acute overdosage of SEROQUEL XR. Similarly it is reasonable to expect that the α-adrenergic-blocking properties of
bretylium might be additive to those of quetiapine fumarate, resulting in problematic hypotension. There is no specific
antidote to SEROQUEL XR. Therefore, appropriate supportive measures should be instituted. The possibility of multi-
ple drug involvement should be considered. Hypotension and circulatory collapse should be treated with appropriate
measures such as intravenous fluids and/or sympathomimetic agents (epinephrine and dopamine should not be
used, since β stimulation may worsen hypotension in the setting of quetiapine fumarate-induced α blockade). In
cases of severe extrapyramidal symptoms, anticholinergic medication should be administered. Close medical super-
vision and monitoring should continue until the patient recovers.

PATIENT COUNSELING INFORMATION: Hyperglycemia and Diabetes Mellitus: Patients should be aware of the symp-
toms of hyperglycemia (high blood sugar, polydipsia, polyuria, polyphagia, and weakness) and be advised regarding the
risk of diabetes mellitus. Patients who are diagnosed with diabetes, those with risk factors for diabetes, or those that
develop these symptoms during treatment should be monitored. Increased Mortality in Elderly Patients with Dementia-
Related Psychosis: Patients and caregivers should be advised that elderly patients with dementia-related psychoses treat-
ed with atypical antipsychotic drugs are at increased risk of death compared with placebo. Quetiapine fumarate is not
approved for elderly patients with dementia-related psychosis. Orthostatic Hypotension: Patients should be advised of
the risk of orthostatic hypotension (symptoms include feeling dizzy or lightheaded upon standing) especially during the
period of initial dose titration, and also at times of re-initiating treatment or increases in dose. Interference with
Cognitive and Motor Performance: Patients should be advised of the risk of somnolence or sedation, especially during
the period of initial dose titration. Patients should be cautioned about performing any activity requiring mental alertness,
such as operating a motor vehicle (including automobiles) or operating machinery, until they are reasonably certain que-
tiapine fumarate therapy does not affect them adversely. Patients should limit consumption of alcohol during treatment
with quetiapine fumarate. Pregnancy and Nursing: Patients should be advised to notify their physician if they become
pregnant or intend to become pregnant during therapy. Patients should be advised not to breast feed if they are taking
quetiapine fumarate. Concomitant Medication: As with other medications, patients should be advised to notify their
physicians if they are taking, or plan to take, any prescription or over-the-counter drugs. Heat Exposure and
Dehydration: Patients should be advised regarding appropriate care in avoiding overheating and dehydration.
Neuroleptic Malignant Syndrome (NMS): Patients should be advised to report to their physician any signs or symptoms
that may be related to NMS. These may include muscle stiffness and high fever.
SEROQUEL XR is a trademark of the AstraZeneca group of companies. ©AstraZeneca 2007
Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850; Made in the United Kingdom
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SEROQUEL XR™ (quetiapine fumarate) Extended-Release Tablets
BRIEF SUMMARY of Prescribing Information (continued)—Before prescribing, please consult complete Prescribing Information.

placebo-treated patients.
Table 1. Treatment-Emergent Adverse Experience Incidence in 6-Week Placebo-Controlled Clinical Trials for the

Treatment of Schizophrenia1

Body System/ SEROQUEL XR PLACEBO
Preferred Term (n=951) (n=319)

Gastrointestinal Disorders
Dry mouth 12% 1%
Constipation 6% 5%
Dyspepsia 5% 2%

Nervous System Disorders
Sedation 13% 7%
Somnolence 12% 4%
Dizziness 10% 4%

Vascular Disorders
Orthostatic hypotension 7% 5%

1Reactions for which the SEROQUEL XR incidence was equal to or less than placebo  are not listed in the table,
but included the following: headache, insomnia, and nausea.
In these studies, the most commonly observed adverse reactions associated with the use of SEROQUEL XR (inci-
dence of 5% or greater) and observed at a rate on SEROQUEL XR at least twice that of placebo were dry mouth
(12%), somnolence (12%), dizziness (10%), and dyspepsia (5%). Adverse Reactions that occurred in <5% of
patients and were considered drug-related (incidence greater than placebo and consistent with known
pharmacology of drug class) in order of decreasing frequency: Heart rate increased, hypotension, weight
increased, tremor, akathisia, increased appetite, blurred vision, postural dizziness, pyrexia, dysarthria, dystonia,
drooling, syncope, tardive dyskinesia, dysphagia, leukopenia, and rash. Adverse Reactions that have historically
been associated with the use of SEROQUEL and not listed elsewhere in the label: The following adverse reac-
tions have also been reported with SEROQUEL: anaphylactic reaction, peripheral edema, rhinitis,
eosinophilia, hypersensitivity, elevations in gamma-GT levels and restless legs syndrome. Extrapyramidal
Symptoms: Four methods were used to measure EPS: (1) Simpson-Angus total score (mean change from baseline)
which evaluates parkinsonism and akathisia, (2) Barnes Akathisia Rating Scale (BARS) Global Assessment Score
(3) incidence of spontaneous complaints of EPS (akathisia, akinesia, cogwheel rigidity, extrapyramidal syn-
drome, hypertonia, hypokinesia, neck rigidity, and tremor), and (4) use of anticholinergic medications to treat
emergent EPS. In three-arm placebo-controlled clinical trials for the treatment of schizophrenia, utilizing doses
between 300 mg and 800 mg of SEROQUEL XR, the incidence of any adverse reactions potentially related to
EPS was 8% for SEROQUEL XR and 8% for SEROQUEL (without evidence of being dose related), and 5% in the
placebo group. In these studies, the incidence of the individual adverse reactions (eg, akathisia, extrapyramidal
disorder, tremor, dyskinesia, dystonia, restlessness, and muscle rigidity) was generally low and did not exceed 3%
for any treatment group. At the end of treatment, the mean change from baseline in SAS total score and BARS Global
Assessment score was similar across the treatment groups. The use of concomitant anticholinergic medications was
infrequent and similar across the treatment groups. The incidence of extrapyramidal symptoms was consistent with
that seen with the profile of SEROQUEL in schizophrenia patients. Vital Signs and Laboratory Studies: Vital Sign
Changes: Quetiapine fumarate is associated with orthostatic hypotension (see Warnings And Precautions).
Weight Gain: In schizophrenia trials with SEROQUEL XR, the proportions of patients meeting a weight gain crite-
rion of ≥7% of body weight was 10% for SEROQUEL XR compared to 5% for placebo. In schizophrenia trials
the proportions of patients meeting a weight gain criterion of ≥7% of body weight were compared in a pool
of four 3- to 6-week placebo-controlled clinical trials, revealing a statistically significant greater incidence of
weight gain for SEROQUEL (23%) compared to placebo (6%). Laboratory Changes: An assessment of the pre-
marketing experience for SEROQUEL suggested that it is associated with asymptomatic increases in ALT and
increases in both total cholesterol and triglycerides (see Warnings and Precautions). In post-marketing clinical tri-
als, elevations in total cholesterol (predominantly LDL cholesterol) have been observed. In three-arm SEROQUEL XR
placebo controlled monotherapy clinical trials, among patients with a baseline neutrophil count ≥ 1.5 X 109/L, the
incidence of at least one occurrence of neutrophil count <1.5 X 109/L was 1.5% in patients treated with
SEROQUEL XR and 1.5% for SEROQUEL, compared to 0.8% in placebo-treated patients. Hyperglycemia: In 2 long-
term placebo-controlled clinical trials, mean exposure 213 days for SEROQUEL (646 patients) and 152 days for
placebo (680 patients), the exposure-adjusted rate of any increased blood glucose level (≥126 mg/dl) for patients
more than 8 hours since a meal was 18.0 per 100 patient years for SEROQUEL (10.7% of patients) and 9.5 for place-
bo per 100 patient years (4.6% of patients). In short-term (12 weeks duration or less) placebo-controlled clinical tri-
als (3342 patients treated with SEROQUEL and 1490 treated with placebo), the percent of patients who had a fasting
blood glucose ≥126 mg/dl or a non fasting blood glucose ≥200 mg/dl was 3.5% for quetiapine and 2.1% for place-
bo. In a 24 week trial (active-controlled, 115 patients treated with SEROQUEL) designed to evaluate glycemic status with
oral glucose tolerance testing of all patients, at week 24 the incidence of a treatment-emergent post-glucose chal-
lenge glucose level ≥200 mg/dl was 1.7% and the incidence of a fasting treatment-emergent blood glucose level
≥126 mg/dl was 2.6%. ECG Changes: 0.8% of SEROQUEL XR patients, and no placebo patients, had tachycardia
(>120 bpm) at any time during the trials. SEROQUEL XR was associated with a mean increase in heart rate, assessed
by ECG, of 7 beats per minute compared to a mean decrease of 1 beat per minute for placebo. This is consistent with
the rates of SEROQUEL. The incidence of adverse reactions of tachycardia was 3% for SEROQUEL XR compared to 1% for
placebo. SEROQUEL use was associated with a mean increase in heart rate, assessed by ECG, of 7 beats per minute com-
pared to a mean increase of 1 beat per minute among placebo patients. The slight tendency for tachycardia may be relat-
ed to quetiapine fumarate’s potential for inducing orthostatic changes (see Warnings and Precautions). Post Marketing
Experience: The following adverse reactions were identified during post approval use of SEROQUEL. Because
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably esti-
mate their frequency or establish a causal relationship to drug exposure. Adverse reactions reported since market
introduction which were temporally related to SEROQUEL therapy include: anaphylactic reaction, restless
legs, and leukopenia/neutropenia. If a patient develops a low white cell count consider discontinuation of therapy.
Possible risk factors for leukopenia/neutropenia include pre-existing low white cell count and history of drug
induced leukopenia/neutropenia. Other adverse reactions reported since market introduction, which were tempo-
rally related to SEROQUEL therapy, but not necessarily causally related, include the following: agranulocytosis,
cardiomyopathy hyponatremia, myocarditis rhabdomyolysis, syndrome of inappropriate antidiuretic hormone
secretion (SIADH), and Stevens-Johnson syndrome (SJS).

DRUG INTERACTIONS: The risks of using SEROQUEL XR in combination with other drugs have not been extensively
evaluated in systematic studies. Given the primary CNS effects of SEROQUEL XR, caution should be used when it is taken
in combination with other centrally acting drugs. Quetiapine fumarate potentiated the cognitive and motor effects of
alcohol in a clinical trial in subjects with selected psychotic disorders, and alcoholic beverages should be limited while
taking quetiapine fumarate. Because of its potential for inducing hypotension, SEROQUEL XR may enhance the effects
of certain antihypertensive agents. SEROQUEL XR may antagonize the effects of levodopa and dopamine agonists. The
Effect of Other Drugs on Quetiapine Fumarate: Phenytoin: Coadministration of quetiapine fumarate (250 mg
three times/day) and phenytoin (100 mg three times/day) increased the mean oral clearance of quetiapine fumarate
by 5-fold. Increased doses of SEROQUEL XR may be required to maintain control of symptoms of schizophrenia in
patients receiving quetiapine fumarate and phenytoin, or other hepatic enzyme inducers (eg, carbamazepine, barbi-
turates, rifampin, glucocorticoids). Caution should be taken if phenytoin is withdrawn and replaced with a non-
inducer (eg, valproate) (see Dosage and Administration). Divalproex: Coadministration of quetiapine fumarate (150 mg
bid) and divalproex (500 mg bid) increased the mean maximum plasma concentration of quetiapine fumarate at steady-
state by 17% without affecting the extent of absorption or mean oral clearance. Thioridazine: Thioridazine (200 mg bid)
increased the oral clearance of quetiapine fumarate (300 mg bid) by 65%. Cimetidine: Administration of multiple daily
doses of cimetidine (400 mg tid for 4 days) resulted in a 20% decrease in the mean oral clearance of quetiapine fumarate
(150 mg tid). Dosage adjustment for quetiapine fumarate is not required when it is given with cimetidine. P450 3A
Inhibitors: Coadministration of ketoconazole (200 mg once daily for 4 days), a potent inhibitor of cytochrome P450 3A,
reduced oral clearance of quetiapine fumarate by 84%, resulting in a 335% increase in maximum plasma concentra-
tion of quetiapine fumarate. Caution (reduced dosage) is indicated when SEROQUEL XR is administered with ketocona-
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relatively symmetric onset. Diagnosis was
confirmed by a score of at least three on
the Michigan Neuropathy Screening In-
strument. Daily pain had to be present for
at least 6 months. Patients also had to
have at least a 4 on the 24-hour average
pain severity (11-point Likert) scale and
stable glycemic control. Notably, patients
with a current or recent (within the last
year) diagnosis of major depressive dis-
order as defined by the DSM-IV were ex-
cluded from the studies.

The researchers identified a subset of
nonsomnolent patients by excluding
those who reported treatment-emergent
somnolence or who were on concomi-

tant sedating medications. Treatment-
emergent somnolence included reports
of daytime sleepiness, drowsiness, being
drowsy upon awakening, excessive day-
time sleepiness, a feeling of residual
sleepiness, groggy, groggy and sluggish,
groggy on awakening, hard to awaken,
less alert on rising, sleepiness, sleepy, and
somnolence.

In all three studies, 339 patients re-
ceived placebo. Of these, 307 met the cri-
teria for the nonsomnolent subset. A to-
tal of 685 patients received 60 mg or 120
mg per day of duloxetine in all three stud-
ies. Of these, 607 met the criteria for the
nonsomnolent subset. Patients in the

nonsomnolent/nonsedating subgroup
who were on duloxetine showed im-
provements in daily average pain and
night pain severity, compared with those
on placebo. The improvements started as
early as 1 week and were maintained for
12 weeks. At 12 weeks, subset patients on
60 mg of duloxetine once and twice dai-
ly had improvements in daily average
pain severity of 47% and 50%, compared
with 29% for those on placebo.

Also at 12 weeks, subset patients on 60
mg of duloxetine once and twice daily
had improvements in night pain severity
of 47% and 51%, respectively, compared
with 34% for those on placebo. ■

Arnold-Chiari
Raises Sleep
Apnea Risk

B Y  H E I D I  S P L E T E

Senior Writer

M I N N E A P O L I S —  Adults with Arnold-
Chiari type I malformations are at greater
risk for sleep-disordered breathing, com-
pared with healthy controls, based on data
presented at the annual meeting of the As-
sociated Professional Sleep Societies.

In light of this finding, “We should be
screening all Arnold-Chiari I patients for
sleep-disordered breathing,” said Dr. Nate
Watson, a neurologist at the University of
Washington, Seattle.

The displaced brain structures that
characterize Arnold-Chiari I (AC-1), a be-
nign developmental brain anomaly, can
compress the brainstem, impeding breath-
ing, he said.

To better assess the risk of sleep-disor-
dered breathing in AC-1 patients, Dr. Wat-
son and his colleagues compared 18
women with AC-1 (mean age 36 years)
with 35 age- and sex-matched controls. 

The researchers used several subjective
questionnaires including the Epworth
Sleepiness Scale to assess sleep-disordered
breathing and sleepiness. Based on these
results, the AC-1 patients were at signifi-
cantly greater risk for sleep-disordered
breathing, compared with controls (69%
vs. 20%). Specifically, the results from the
questionnaires showed that three factors—
snoring, sleepiness, and obesity/hyper-
tension—were significantly more com-
mon among AC-1 patients vs. controls,
and occurred in 44% vs. 6%, 78% vs. 46%,
and 64% vs. 34%, respectively. 

The AC-1 patients were significantly
more likely to report other symptoms as-
sociated with sleep-disordered breathing,
including nighttime choking or gasping
and nighttime shortness of breath, com-
pared with controls. And when they
woke up, the AC-1 patients also reported
sore throats, heartburn, and headaches
significantly more often than did the con-
trol patients.

In addition, the AC-1 patients reported
sleeping significantly fewer hours (6.3
hours versus 7.6 hours) and taking sig-
nificantly longer to fall asleep (61.4 min-
utes versus 18.6 minutes), compared with
controls. 

Consider decompressive surgery for pa-
tients if respiration is their main com-
plaint, but remember that they need to be
followed, said Dr. Watson during the dis-
cussion after his presentation. Previous
studies indicate that decompression
surgery makes a difference. Data from 16
consecutive patients with AC-1 malfor-
mations showed a significant improve-
ment in the central apnea index from 14.9
to 1.3 based on full-night polysomnogra-
phy conducted approximately 200 days
after decompression surgery (Neurology
2006;66:136-8).

Future studies of AC-1 patients need to
continue to focus on objective measures
and comparison of patients before and af-
ter they have decompressive surgery, Dr.
Watson said. ■


