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1.

BACKGROUND

Quetiapine fumarate (Seroquel®) is an atypical antipsychotic agent. In the U.S., the immediate
release (IR) oral formulation of quetiapine was first approved in the treatment of schizophrenia in
September 1997. It is also approved for the treatment of bipolar I disorder, acute mania and
depression. The oral tablet formulation is available as 25, 50, 100, 200, 300, and 400 mg strength.
Quetiapine’s efficacy in schizophrenia and bipolar disorder is thought to be mediated through a
combination of dopamine D2 and serotonin 5-HT2 antagonism.
The Division (previously DNDP) met with the sponsor on June 20, 2002 for a pre-NDA meeting.
During this meeting, the Division agreed that no preclinical animal data were required for the NDA
submission of this formulation. A second pre-NDA meeting scheduled for October 13, 2005, was
cancelled after the Division provided preliminary meeting comments agreeing that positive results
from either study 132 or 133 supports inclusion of the proposed language in the U.S. label. On
April 20, 2006, the Division also provided clarification to the sponsor’s pre-NDA questions
including a response that results from the PK study regarding switching from IR to XR and one
pivotal efficacy study would be sufficient for the NDA filing.
On July 17, 2006, the sponsor has submitted an application for marketing approval of quetiapine
sustained release tablets for 50, 200, 300 and 400 mg strengths. The proposed dose range of
Seroquel XR in the treatment of schizophrenia is 400-800 mg/day, administered once daily. The
result of one pivotal efficacy and safety trial (study 132) was included in this NDA submission.
This NDA has been reviewed by Prafull Shironmani, Ph.D., Chemistry Reviewer, the Office of
New Drug Quality Assessment; Sonia Tabacova, Ph.D., Pharmacology/Toxicology Reviewer; Kofi
Kumi, Ph.D., Clinical Pharmacologist, the Office of Clinical Pharmacology; and Philip Dinh, Ph.D.,
Statistical Reviewer, the Office of Biostatistics (review dated 4/2/07). For the clinical review, the
efficacy portion was completed by Michelle Chuen, M.D., Medical Officer, DPP and the safety
review was completed by Greg Dubitsky, MD., DPP Medical Officer (a joint review dated
04/09/2007). At the time of completion of this memo, the CMC and OCP reviews are not finalized.

2.0

CHEMISTRY

The CMC review has not been finalized yet. At this time, I am not aware of any CMC issues that
would preclude an approvable action. The CMC reviewer has provided some preliminary labeling
comments that all “sustained release” should be changed to “extended release (XR).”
3.0

PHARMACOLOGY/TOXICOLOGY

There is no new pharmacology/toxicology concern in this submission.
4.0

CLINICAL PHARMACOLOGY

At the time of completion of this memo, final OCP review is still pending. However, based on my
communication with Dr. R. Baweja, the OCP team leader, I am not aware of any OCP issues that
would preclude an approvable action.
5.0

CLINICAL DATA

5.1

Efficacy Data

5.1.1 Overview of Studies Pertinent to Efficacy
Our review of efficacy was mainly based on the result of an international, short-term, multi-center,
double-blind, double-dummy, randomized, placebo-and active (quetiapine IR) controlled, fixed
dose trial (Study 132). The sponsor also conducted two additional efficacy studies that had a
similar study design to compare the effects of three doses of quetiapine XR (studies 041 and 133)
and both studies are considered to be failed studies.
The sponsor indicated that results of the pivotal clinical study 132 demonstrated that doses of
quetiapine XR tested (400, 600, 800 mg) were superior to placebo on the primary efficacy variable.
I would briefly describe the results of each of these studies in the following subsection.
5.1.2

Summary of Studies Pertinent to Efficacy Claim

Study 132
This was a 6-week, multi-center, randomized, double-blind, double-dummy, placebo and activecontrolled study in adult (age 18-65 yrs) patients meeting DSM-IV criteria for schizophrenia. It’s
comprised of three periods: screening and enrollment period (Day -7 to 0), randomized and dose
escalation period (Day 1 to 6), and fixed dose period (Day 7 to 42) of treatment. Subjects were
randomized to either quetiapine XR (at fixed doses of 400, 600 or 800 mg/day), quetiapine IR (at a
fixed dose of 400 mg/day), or placebo. At randomization, subjects were outpatients, inpatients or
daypatients at a hospital.
The study was conducted at 39 centers in non U.S. sites (South Africa, Russia, Greece, Romania,
Bulgaria, India, Indonesia, and Philippines). A total of 665 subjects were screened for this study;
588 were randomized. The ITT samples (N=573) for quetiapine XR (400, 600, 800 mg), quetiapine

IR 400 mg and placebo were 111, 111, 117, 119 and 115, respectively. The subjects enrolled were
mostly white, mean age was 34 yrs, and had approximately 40% female subjects. There seemed to
be no significant differences in demographic characteristics among the treatment groups and total
PANSS scores at baseline as well. A total of 446 subjects (76%) completed the study. The most
common reason for early withdrawal was lack of efficacy.
The efficacy assessment included the PANSS and the CGI-S, administered weekly between Day 7
to 28 and at Day 42. The primary efficacy measure was the difference between the baseline and
Day 42 (LOCF) in PANSS total score. The primary end point phase was the change in the total
score of the PANSS from baseline to the last post-randomization assessment in the double-blind
treatment period. The ITT data set included all randomized subjects who received at least one dose
of assigned study medication, and had at least one post-baseline efficacy assessment. The LOCF
analysis was considered primary, but OC was also done. The ANCOVA was the statistical model
employed, with Hommel method was used to adjust the p-values for multiple comparisons. In this
study, all three doses (400mg, 600mg, and 800mg) were statistically significantly different from
placebo at the .05 level. Doses of quetiapine XR 600mg and 800mg appeared to show additional
benefits over XR 400mg where dose XR 600mg and 800mg showed similar results.
Dr. Dinh confirmed the primary efficacy results. He also applied MMRM and OC as sensitivity
analyses. Dr. Dinh noted in his review that, regardless of the method used for multiplicity
adjustments (Holm’s; Hommel’s), the results yielded the same conclusion. The results based on the
LOCF analysis are as follows:
Efficacy Results on PANSS Total Scores for Study 132 (LOCF):
Quetiapine XR 400 mg (N=111)
Quetiapine XR 600 mg (N=111)
Quetiapine XR 800 mg (N=117)
Quetiapine IR 400 mg (N=119)
Placebo (N=115)

Mean Baseline
PANSS (SD)
95.9 (13.9)
96.8 (14.3)
97.4 (14.8)
96.7 (16.0)
96.0 (13.1)

LS Mean Change from
Baseline at Day 42
-24.8
-30.9
-31.3
-26.6
-18.8

Difference from placebo; pvalues (vs. placebo)
-6.1; p=0.03
-12.1; p=<0.0001
-12.5; p=<0.0001
-7.8; p=0.0045 (unadjusted)

Comment: Both Drs. Chuen and Dinh considered this a positive study for quetiapine XR and I
agree with them.
Studies 041 and 133
Study 041 and 133 were short-term, randomized, double-blind, parallel-group, placebo and active
controlled, fixed dose studies of quetiapine XR in schizophrenia. Study 041 used quetiapine IR 300
and 600 mg as active control. Study 133 used quetiapine IR as active control 800 mg. As can be
seen in the table below, these two studies are considered to be failed studies to demonstrate
quetiapine XR over placebo in schizophrenia.
PANNS TOTAL SCORE, LS MEAN CHANGE FROM BASELINE AT DAY 42 (LOCF, ITT POPULATION)
QTP XR
QTP XR
QTP XR QTP XR
QTP IR
QTP IR
QTP IR
Placebo
Study
300 mg
400 mg
600 mg
800 mg
300 mg
600 mg
800 mg
133
NA
-13.8
-16.8
-14.8
NA
NA
-15.0
-12.1
041
-5.0
NA
-13.0
-11.2
-9.4
-7.0
NA
-5.2

5.1.3

Comments on Other Important Clinical Issues

Dose-Response Relationship/ Size of Treatment Effect
The doses included in the positive efficacy study 132 were 400 mg, 600 mg and 800 mg of
quetiapine compared to placebo. The treatment effect size as expressed by LS mean change from
baseline at Day 42 on PANSS total score was noted to be smaller for 400 mg (-6.1) but similar for
600 mg and 800 mg doses of quetiapine XR compared to placebo; -12.1 and -12.5, respectively .
Subgroup Analyses
Exploratory subgroup analyses were done to detect subgroup interactions on the basis of gender,
age (18-39; 40-65) and race. It appeared that there was no difference in treatment effect based on
age or gender. Due to relatively small numbers of black patients, there is insufficient information to
determine the effect of race on treatment outcome. Dr. Chuen noted in her review that, based on
her email communication with Dr. Chen (statistical reviewer), there was no specific center effect on
treatment outcome.
Duration of Treatment
There is no data pertinent to the longer-term efficacy of quetiapine XR in schizophrenia in this
submission. The sponsor has an ongoing relapse prevention study (study 004) with quetiapine XR
or placebo over 1 year. Since this will be considered a required Phase 4 commitment, we should
ask the sponsor to provide updated information with final study report submission date.
5.1.4

Conclusions Regarding Efficacy Data

In summary, the efficacy analysis of study 132 supported the efficacy claim of quetiapine XR for
treatment of schizophrenia.
5.2

Safety Data

5.2.1

Satety Database

Dr. Dubitsky’s safety review of this NDA was based on the primary safety database comprised of 3
double-blind, placebo-controlled studies in adult patients with schizophrenia. Dr. Dubitsky’s safety
review also included data from the remaining 18 studies. In the safety evaluable subject
populations of these trials, over 1500 subjects were treated with Seroquel XR.
In the completed double-blind studies, there were 6 deaths reported: 3 in Seroquel XR treatment, 2
in Seroquel IR and 1 in placebo group. As Dr. Dubitsky noted, it did not appear that any of these
cases could be directly attributed to treatment with quetiapine. Other serious adverse events (SAE)
were reported (including schizophrenia, suicidal ideation, suicidal attempt, aggression) in the
clinical trials. Dr. Dubitsky also noted in his review that there was no significant difference in the
incidence of any of these SAEs between quetiapine XR and placebo.

5.2.2

Safety Findings and Issues of Particular Interest

5.2.2.1 Common and Drug-Related Adverse Events
The approach that we have used to identify the adverse event profile is by identifying the adverse
events for the drug as common (used 5% as the cut-off) and considered as drug related (a risk for
drug that is approximately twice or more the placebo risk). The AEs for Seroquel XR included dry
mouth, somnolence, dizziness, and dyspepsia. The data did not suggest dose dependency for these
four AEs. Similar AEs were observed in Seroquel IR group which included dry mouth,
somnolence, dizziness, sedation and tachycardia.
5.2.2.2 Abnormal Laboratory Tests
Neutropenia and Agranulocytosis
There was one patient on quetiapine XR 800 mg/day from study 132 experienced agranulocytosis
(neutrophil count under 500/mm3). This 30 yr old female subject was listed as a dropout due to a
decreased neutrophil count under dropouts due to laboratory test abnormalities. On day 28, the
laboratory tests revealed neutrophil count of 340/mm3 and a total WBC count of 3,300/mm3, and the
tests repeated on day 33, revealed a low neutrophil count (670/mm3 and total WBC count of
3,800/mm3). Study drug was stopped at that point. A third test done on day 34 showed a similarly
low neutrophil count (640/mm3 and total WBC count of 3,200/mm3) and the patient was withdrawn
from the study. No adverse events were otherwise reported. The patient did not return for clinical
follow-up. The incidence of moderate neutropenia (neutrophil count <1.5×109/L) was the same in
the quetiapine SR and IR groups (1.5%) and higher than in the placebo group (0.8%).
Hyperglycemia
The incidence of AEs such as increased blood glucose, increased glycosylated Hb, polydipsia,
diabetes mellitus) in placebo-controlled studies showed the quetiapine SR group the same as for
placebo and almost identical to the incidence in the quetiapine IR group (0.5%).
Hypercholesterolemia, Hypertriglyceridemia
There was a statistically significant difference for triglyceride level between the treatment groups:
17.9% of quetiapine SR patients versus 5.1% of placebo patients had a triglyceride level of 200
mg/dL or greater (p<0.0001). This effect did not demonstrate clear dose-relatedness across the
quetiapine SR dose groups: 17.5% at 400mg, 16.6% at 600mg, and 19.4% at 800mg. The
proportion of quetiapine IR patients meeting this criterion was almost as high (15.6%). Seroquel
XR treated patients had increases from baseline in mean cholesterol and triglycerides of 4% and
15%, respectively compared to decreases from baseline in mean cholesterol and triglycerides of 2%
and 6% for placebo treated patients.
Transaminase elevations
Although eight quetiapine SR patients had an ALT elevation greater than three times the upper limit
of normal (ULN), the incidence was slightly less than in the placebo group (1.0% versus 1.2%) and
no quetiapine SR patient had a bilirubin elevation greater than 1.5 times the ULN.

Hypothyroidism
No patient in the placebo-controlled studies had a clinically significant decreased free thyroxine
level (<0.8×LLN) in combination with an increased TSH (>5 mIU/L). In the clinical trials, 0.5%
(4/806) of patients on quetiapine XR vs. 0% (0/262) on placebo experienced decreased free
thyroxine and 2.7% (21/786) on quetiapine XR vs. 1.2% (3/256) on placebo experienced increased
TSH.
5.2.2.3 Weight gain
Overall, a significantly higher proportion of quetiapine XR patients experienced a 7% or greater
weight gain during these trials (13.7% versus 6.7%, p-value = 0.02). However, this change did not
appear to be dose related. At 400, 600, and 800 mg of quetiapine XR, the fractions of patients
meeting this criterion were 13%, 18%, and 11%, respectively. Among the quetiapine XR patients,
the highest incidence of substantial weight gain appeared to occur in the two lowest baseline BMI
groups (<18.5; 18.5 to <25).
5.2.2.4 Vital signs, ECG data, Orthostatic Hypotension, Syncope, Seizures
Although the incidence of potentially clinically significant orthostatic vital sign findings was
consistently higher in the quetiapine XR group compared to placebo, none of these differences was
statistically significant. Nine subjects dropped out due to vital sign abnormalities which included 4
subjects (0.4%) due to orthostatic hypotension in quetiapine XR group and none from the placebo
group. Syncope was reported in 0.3% (3/951) of the patients treated with quetiapine XR, compared
with 0.3% (1/319) on placebo. No subjects in the placebo-controlled trials experienced a QTc value
of 500 ms or above. The sponsor has included the incidence rates of these AEs from Seroquel XR
in the respective sections of the labeling.
5.2.2.5 Extrapyrimidal Symptoms
The most common EPS-like event was tremor, reported by 2% of all quetiapine SR patients and less
than 1% of placebo patients. There was no clear pattern of dose-relatedness. This pattern of events
was similar to that observed in the quetiapine IR treatment groups, for which the overall frequency
of any EPS-like event was 7.7% (32/414) without evidence of dose-relatedness.
5.2.2.6 Suicidality
The sponsor has assessed the incidence of patients with suicidal behavior/ideation by using the
Columbia Suicidality Analysis. A total of 25 patients had events. The overall incidence of suicidal
behavior/ideation in the clinical trials was low in quetiapine XR, i.e., 0.6% (6/951) in quetiapine XR
treatment group; 0.9% (3/319) in placebo group. There were no statistically significant differences
in the relative risk for suicidality between quetiapine XR and placebo group.
5.2.3

Conclusion Regarding Safety of Quetiapine

Overall, this submission revealed safety findings of quetiapine XR consistent with the previously
observed safety profile of Seroquel IR. Other safety concerns such as agranulocytosis, hepatic

failure and myocarditis associated with quetiapine treatment from post-marketing data are under
review by the safety team and will be followed up accordingly. There are no new safety concerns
that would preclude an approvable action.
6.0

WORLD LITERATURE

The sponsor has indicated that they conducted an update to previously submitted literature searches
for published articles published from 8/1/2005 through 7/31/2006 pertaining to the safety of
quetiapine. The sponsor stated that the results of the literature searches reflect the known safety
profile for Seroquel IR and did not highlight any additional issue affecting the safety of Seroquel
XR.
7.0

FOREIGN REGULATORY ACTION

I am not aware that this formulation of quetiapine is approved in any other countries at this time.
8.0

PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING

We decided not to take this NDA to the PDAC.
9.0

DSI INSPECTIONS

Inspections were conducted at 2 study sites (site 501 and 505 in the Philippines). DSI
recommended that data from these inspected sites appear acceptable in support of this NDA.
Inspectional findings did not raise any major concern on integrity of study data.
10.0

LABELING AND ACTION LETTER

10.1

Final Draft of Labeling Attached to the Action Package

The sponsor’s proposed language has been modified. Our proposed labeling should be included in
the action letter.
11.0

CONCLUSION AND RECOMMENDATION

The sponsor has submitted sufficient data to support that Seroquel XR is effective and reasonably
safe in the treatment of schizophrenia. I recommend that we issue an approvable action letter with
our labeling proposal. We may consider approval of this NDA provided that an agreement is
reached between the sponsor and the Agency regarding the language in the labeling, and also
contingent on satisfactory response to any CMC or OCP related issues.

Cc: HFD-130/Laughren/Mathis/Chuen/Dubitsky/Updegraff
File: NDA/Memo_N22047_042007.doc
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1

EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action
Based on the data available at the time of completion of this review, it is recommended that this
application be granted approvable status. It is recommended that further information be
requested (see section 9.2). Final approval is contingent on satisfactory responses to the
concerns conveyed in the approvable letter, satisfactory statistical, CMC, Pharm/Tox, and
Biopharm reviews, and mutual agreement on labeling (see section 9.4).

1.1.1 Risk Management Activity
There are no recommendations for risk management beyond those already in the sponsor’s
proposed labeling and in the undersigned reviewer’s comments on the sponsor’s proposed
labeling. Please see Section 9.4 for further details.

1.1.2 Required Phase 4 Commitments
It is recommended that the sponsor be required to perform at least one adequate and well
controlled clinical trial to examine long-term safety and efficacy.

1.1.3 Other Phase 4 Requests
There are no additional recommendations.

1.2 Summary of Clinical Findings
1.2.1 Brief Overview of Clinical Program
The efficacy of oral quetiapine fumarate sustained-release tablets (hereafter referred to as QTP
SR) in the treatment of patients with schizophrenia is based on Study 132, which was a 6-week
fixed dose study (400 mg, 600 mg or 800 mg once daily).
The safety of QTP SR is based on Studies 132, 133, and 041, in which safety was evaluated in
951 QTP SR patients and 319 placebo patients. Deaths, serious adverse events and dropouts due
to adverse events were examined for the patients and subjects1 in the remaining eighteen studies

1

Per a 4/9/07 conversation with Dr. Greg Dubitsky, the number of exposed patients and subjects is unknown.
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(studies 036, 037, 086, 118, 001, 003, 097, 008, 087, 098, 109, 145, 146, 115, 116, 4, 13, and
147).

1.2.2 Efficacy
The sponsor has provided evidence from one study (study 132) that supports the claim of shortterm efficacy for the use of QTP SR in schizophrenia at doses of 400 mg, 600 mg, and 800 mg
once daily. The primary outcome measure in this study was change from baseline of the Positive
and Negative Syndrome Scale (PANSS) total score at the end of treatment.

1.2.3 Safety
Greg Dubitsky, M.D., clinical reviewer, performed the safety review for this application.
Per a 4/9/07 conversation with Dr. Greg Dubitsky, the total number of patients and subjects who
received QTP SR and had safety data in twenty-one trials is unknown. Per the sponsor’s
submission, over 1500 patients were treated with QTP SR. The clinical review of the safety
database for the Seroquel SR development program revealed no findings which were attributable
to quetiapine treatment and inconsistent with the previously observed safety profile for Seroquel.

1.2.4 Dosing Regimen and Administration
Study 132 was a fixed dose study of QTP SR that examined doses of 400, 600, and 800 mg/day
versus placebo in the treatment of schizophrenia. All three dose groups produced a significant
difference over placebo.
Patients were randomized to 400, 600, and 800 mg treatment groups. For all dose groups, dosing
for QTP SR began at 300 mg/day for the first day of treatment. For the 600 and 800 mg
treatment groups, dosage was increased to 600 mg/day at Day 2. For the 800 mg treatment
group, dosage was increased to 800 mg/day at Day 3.
Based on drug/placebo comparisons, there was evidence of a significant treatment effect for the
low dose (p<0.05), and results at the two higher doses had greater robustness (p<0.001), but were
similar in magnitude of effect size [LS mean change from baseline of -24.8 (SE=2.5, 95% CI = 29.8 to -19.9), -30.9 (SE=2.5, 95% CI = -35.8 to -26.0), and -31.3 (SE=2.5, 95% CI= -36.1 to 26.4) for 400 mg, 600 mg, and 800 mg, respectively]. There is overlap of the 95% CI’s among
all three doses. Therefore, there appears to be no advantage of the higher doses (600 and 800
mg) over the lower dose (400 mg).
The sponsor wishes to include language in labeling regarding switching patients from quetiapine
fumarate (SEROQUEL), hereafter referred to as QTP IR, to QTP SR at the equivalent total daily
dose. In support of this language, they submitted the results of study 146, an international,
multicenter (74 centers in 14 countries [in Australia, Europe, Asia, U.S., Africa and Canada]),
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double-blind, randomized, parallel group, double-dummy study in outpatients with
schizophrenia. This study included a 4-week run-in period to ensure patients were clinically
stable (CGI Severity of Illness ≤3 with no changes from enrollment to randomization) and on a
stable dose of QTP IR for at least 4 weeks prior to randomization. Patients taking QTP IR 300 to
450 mg/d at enrollment received QTP IR 400 mg/d during the run-in period, patients taking QTP
475 to 650 mg/d received 600 mg/d and patients taking 675 to 800 mg/d received 800 mg/d
during the run-in period. Eligible patients were randomized to 6 weeks of treatment with a fixed
dose of either the same dose of QTP IR or the same total daily dose of QTP SR at a ratio of 1:2.
The primary outcome variable was the proportion of patients who discontinued due to lack of
efficacy or whose PANSS total score increased 20% or more from randomization at any visit.
The hypothesis was that the proportion of patients in the IR/SR treatment sequence was lower
than the proportion of patients in the IR/IR treatment sequence plus 6% (non-inferiority margin).
A one-sided non-inferiority test with margin 6% resulted in a p-value of 0.0431, for which a pvalue ≤ 0.025 indicates non-inferiority of SR versus IR. Thus, the results of study 146 do not
provide evidence for switching patients from QTP IR to QTP SR at the equivalent total daily
dose.

1.2.5 Drug-Drug Interactions
Per Greg Dubitsky, M.D., there were no serious adverse events that suggested drug-drug
interactions. There were no drug-drug interaction studies in the submission.

1.2.6 Special Populations
Age, gender, and race did not appear to significantly affect treatment response as measured by
PANSS total score change from baseline at Day 42. The sponsor did not perform a subset
analysis to evaluate the effect of baseline severity of illness, as measured by baseline PANSS
total score, on treatment response. Please see Section 6.1.4 for further details.

2

INTRODUCTION AND BACKGROUND

2.1 Product Information
Quetiapine fumarate (SEROQUEL) has been approved for treatment of bipolar disorder
(depression and mania) and schizophrenia. QTP SR is a sustained-release formulation of
quetiapine being developed as a once-a-day treatment of schizophrenia.
The sponsor is now seeking approval for treatment of adults with schizophrenia with a dosing
regimen of 300 to 800 mg/day based on the results of 3 completed short-term fixed-dose clinical
studies.
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2.2 Currently Available Treatment for Indications
The 23 moieties approved in the U.S. for the treatment of schizophrenia are: chlorpromazine,
promazine, prochlorperazine, perphenazine, trifluoperazine, thioridazine, acetophenazine,
propiomazine, fluphenazine, piperacetazine, haloperidol, chlorprothixine, thiothixine,
mesoridazine, molindone, loxapine, clozapine, risperidone, olanzapine, quetiapine, ziprasidone,
aripiprazole, and paliperidone.

2.3 Availability of Proposed Active Ingredient in the United States
Quetiapine fumarate (SEROQUEL, quetiapine) is a marketed drug which was first approved on
September 26, 1997. It has been associated with several safety issues. Among the major safety
issues are increased mortality in elderly patients with dementia-related psychosis, suicidality in
children and adolescents, clinical worsening and suicidality, neuroleptic malignant syndrome,
tardive dyskinesia, hyperglycemia and diabetes mellitus.

2.4 Important Issues with Pharmacologically Related Products
There are no other important issues with pharmacologically related products.

2.5 Presubmission Regulatory Activity
On 8/27/99, the sponsor submitted a proposal for the development of a sustained-release
formulation of quetiapine, with the planned NDA supported by pharmacokinetic data (without
additional clinical efficacy trials) to demonstrate the bioequivalence of the sustained-release
tablets with the approved immediate-release tablets. On 10/21/99, the Agency informed the
sponsor that their proposal was insufficient because a) equivalence for AUC would be
insufficient, since this would require the assumption that Cmax and Tmax are of no consequence
regarding effectiveness and b) the proposed dose range was unclear. The Agency stated that a
clinical study to show effectiveness would be required, and that, ideally, an adequate and well
controlled clinical trial should be conducted to test for dose range.
On 1/30/01, the sponsor submitted a protocol for the pivotal Study 041.
On 6/20/02, a pre-NDA meeting was held.2 Clinical issues addressed included the following:
• FDA agreed that no preclinical animal data were required.
• FDA agreed to deferral of pediatric studies of quetiapine SR.

2

Please note that the information concerning this meeting is taken from the sponsor’s submission, because there
were no FDA meeting minutes in DFS and, per 3/28/06 emails from the project manager supervisor, Paul David, and
project manager, Kimberly Updegraff, such minutes for this meeting are nonexistent.

8

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

• FDA stated that the submission should include a comparison of quetiapine SR and IR safety
data for the titration period, i.e., for each treatment arm, comparing vital sign measurements and
adverse events over the first week.
• FDA agreed that postmarketing safety data does not need to be included in the NDA because
postmarketing safety data on the IR formulation is relevant to the SR formulation and FDA
already has access to this data through PSURs.
• FDA requested a comprehensive analysis of any effects on glucose levels observed with
quetiapine, which should include SAE’s, AE’s or dropouts related to changes in glucose levels;
new onset diabetes cases, categorized by initiation of insulin or oral antidiabetic agents; and
instances of worsening of existing cases. Also, FDA stated that the lower limit of the laboratory
value range for glucose should be changed from ≤ 40 mg/dL to ≤ 50 mg/dL.
• The sponsor confirmed that ECG data would include calculation of mean changes, and that the
Fridericia formula would be used in calculating corrected QT values.
• FDA indicated that the deadline for submission of the 4-month safety update could be extended
up to 6 months, if it meant complete unblinded datasets could be provided for the ongoing
studies.
On 12/12/02, the sponsor informed the Division that for “business purposes”, the NDA would
not be filed during the first quarter of 2003.
During a pre-sNDA meeting between FDA and AstraZeneca on 1/14/05 to discuss the Seroquel
Bipolar Depression program, AstraZeneca had the opportunity to request FDA input on the SR
schizophrenia program. Results from the meeting included the following:
• FDA stated that one positive study in schizophrenia for the controlled release form would
suffice.
• FDA stated that deferral of pediatric schizophrenia studies for the CR form pending completion
of work with the IR form remains acceptable
(b) (4)
•
• In response to the sponsor’s inquiry about whether Seroquel SR was an acceptable formulation
for relapse prevention to satisfy the outstanding Phase 4 commitment for NDA 20-639, FDA
stated that CR may be used rather than IR, but that it must be superseded formally via a letter.
There were no End-of-Phase 2 meetings for schizophrenia.
A 10/11/05 FDA response to pre-NDA briefing documents submitted by the sponsor (the preNDA meeting scheduled for 10/13/05 was subsequently cancelled) included the following:
• agreement that positive results from either Study 132 or Study 133 supports inclusion of the
proposed language in the US label
• agreement that the requirements of Section 2.7.4.6 of the CTD regarding postmarketing data
are not applicable to Seroquel SR
9
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(b) (4)

•

On 3/20/06, the Agency provided feedback on the SAP for Study 132. Issues included the
validity of the Hochberg and Hommel procedures, assessment of the impact of missing data on
the primary analysis, dropout patterns and response profiles of the dropouts and the completers
after data unblinding, prespecification of the criteria used for the selection of center or country as
an independent variable, inclusion of patients given study treatment different from randomized
treatment in the primary analysis, and inconsistency in assigning visits (between the last visit
window and the other visit windows).
On 4/20/06, FDA provided clarification to its responses to AstraZeneca’s pre-NDA questions,
including the following:
• Results from the PK study and one pivotal efficacy study are sufficient for filing a claim
regarding switching from IR to SR.
This NDA was submitted to the Agency on July 17, 2006. The Filing Meeting was held on
January 8, 2007 and it was concluded that this supplement was fileable. The User Fee due date
is May 17, 2007.
A 4-Month Safety Update to the NDA was submitted on November 16, 2006.

2.6 Other Relevant Background Information
The undersigned reviewer was unable to locate any information on withdrawal of the product in
other countries, or on submission of marketing authorization applications to foreign regulatory
agencies.

3

SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)
An Environmental Assessment was requested since approval of this NDA will likely result in an
increase in usage associated with the new dosage form. This assessment was completed by Ruth
Ganunis, Ph.D., Chemist, Center for Drug Evaluation and Research, and on January 19, 2007. It
was concluded that the product can be used and disposed without any expected adverse
environmental effects. Adverse effects are not anticipated upon endangered or threatened
species or upon property listed in or eligible for listing in the National Register of Historic
Places. A Finding of No Significant Impact (FONSI) was recommended.
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According to a 3/27/07 email from Prafull Shiromani, Ph.D., Chemistry reviewer, there are some
CMC issues for which an Information Request letter is being sent. At the time of completion of
this review, her final review was not available.

3.2 Animal Pharmacology/Toxicology
At the time of completion of this review, neither a Pharmacology/Toxicology review nor a draft
of the review was available. According to a 3/27/07 email from Sonia Tabacova, Ph.D.,
Pharmacology/Toxicology Reviewer, there were no significant pharmacology/toxicology
concerns.

3.3 Statistical Review and Evaluation
Philip Dinh, Ph.D., is the statistical reviewer for this NDA. His final review is pending at the
time of completion of this review. Based on a draft of his review, he has indicated that study 132
suggests that quetiapine sustained release at all three doses are effective in the treatment of
schizophrenia.

3.4 DSI Clinical Site Inspections
The Division of Scientific Investigations (DSI) selected 2 sites for inspection; both were from
study 132 [site 501 (Dr. Efren Reyes), and site 505 (Dr. Evelyn Belen)]. The results of these
inspections were communicated in a Clinical Inspection Summary completed by Sherbet
Samuels, R.N., M.P.H., DSI Consumer Safety Officer, with concurrence by Constance Lewin,
M.D., M.P.H., DSI Branch Chief, on February 13, 2007. However, observations noted in the
Clinical Inspection Summary were based on communications from the field investigator, and
DSI stated that an addendum will be generated if conclusions change significantly upon receipt
and review of the final Establishment Inspection Report (EIR). Thus, both sites were classified
as Pending.
At site 501, 20 subjects’ records (67 subjects were randomized) were audited. There were no
significant deviations from FDA regulations observed, and data appeared acceptable.
At site 505, 26 records (50 subjects were randomized) were audited. There were no significant
deviations from FDA regulations observed, and data appeared acceptable.
Overall, data from these sites appeared to be acceptable for use in support of this NDA, though
these observations were based on communications from the field investigator, and the final EIR
is pending.
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4

DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data
The primary safety database for QTP SR in the treatment of adult patients with schizophrenia is
comprised of studies 132, 133, and 041. Deaths, serious adverse events and dropouts due to
adverse events for the remaining eighteen studies (studies 036, 037, 086, 118, 001, 003, 097,
008, 087, 098, 109, 145, 146, 115, 116, 4, 13, and 147) were also examined.
The efficacy of QTP SR in the treatment of adult patients with schizophrenia is based on studies
132, 133, and 041, which were double-blind, double-dummy, randomized placebo- and
immediate-release quetiapine (QTP IR)-controlled, parallel-group, fixed-dose trials of about 6
weeks duration.

4.2 Tables of Clinical Studies
A total of twenty-one clinical trials comprise this application. These trials are summarized in the
table below.
TABLE 4.2.1: QTP SR STUDIES
Completed Phase I Studies
Single-Dose
036
Single-center, open-label, crossover study to assess the comparative
bioavailability of QTP IR in fasting state with three 300-mg SR formulations in
fasting and fed states in 14 adult patients (8 with schizoaffective disorder, 4 with
schizophrenia, and 2 with bipolar disorder)
001
Single-center, open-label, randomized, 5-treatment, 5-period, 4-sequence
crossover study to compare the single-dose pharmacokinetics of QTP between 4
SR tablet formulations and an IR tablet in 18 adult patients (17 with
schizophrenia and 1 with schizoaffective disorder)
Multiple-Dose
037
Single-center, open-label, multiple-dose study to compare the bioavailability of
QTP from each of 3 SR tablet dose strengths (50 mg SR, 200 mg SR, and 300
mg SR-C) and to assess the relative bioavailability of 300-mg tablets of SR
formulations C and D, using a 200-mg IR formulation tablet as the reference in
15 adult patients (8 with schizophrenia, 4 with schizoaffective disorder, and 3
with bipolar disorder)
086
Single-center, open-label, multiple-dose study to evaluate the multiple-dose PK
of QTP at 5 dose levels (100 mg, 200 mg, 300 mg, 600 mg, and 800 mg) of SR
formulation and to evaluate the effect of food on the bioavailability of SR
formulation tablets (200 mg SR and 300 mg SR) in 16 adult patients with
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schizophrenia
Multicenter, open-label study to evaluate the steady-state pharmacokinetics of 4
different commercial-scale QTP SR tablets (50 mg, 200 mg, 300 mg, and 400
mg), and to evaluate the effect of food on the bioavailability of 50-mg and 300mg SR tablets in 30 adult patients (26 with schizophrenia and 4 with
schizoaffective disorder)
003
Single-center, open-label, 2-cohort, randomized, 2-treatment, 2 period crossover
study to estimate the effect of a light meal on the steady state pharmacokinetics
of QTP SR (50 mg and 300 mg) versus the fasting state in 20 healthy adult
subjects and 13 adult patients (11 with schizophrenia, 1 with schizoaffective
disorder, and 1 with bipolar disorder)
097
Single-center, open-label, randomized, 2-period crossover study to compare the
steady-state area under the QTP concentration-time curve across a 24-hour
interval of QTP SR with that of QTP IR in 28 adult patients (19 with
schizophrenia, 8 with schizoaffective disorder, and 1 with bipolar disorder)
008
Multicenter, double blind, randomized, 2-period crossover study to determine if
there is a >10% difference in intolerability between QTP SR and placebo in 63
healthy adult subjects
087
Multicenter, double-blind, double-dummy, randomized, parallel-group study to
determine the highest tolerable starting dose (up to 300 mg/day) of QTP SR in
87 adult patients (43 with schizophrenia, 38 with schizoaffective disorder, and 6
with bipolar disorder)
098
Single-center, double-blind, double-dummy, randomized, parallel-group study to
determine the tolerable starting dose (400, 600, or 800 mg/day) of QTP SR in 22
adult patients (10 with schizophrenia, 7 with schizoaffective disorder, 4 with
bipolar disorder, and 1 unknown)
109
Multicenter, double-blind, randomized, parallel-group study to determine the
tolerability of a proposed dose-escalation scheme for QTP SR in 28 patients (22
with schizophrenia and 6 with schizoaffective disorder)
145
Multicenter, double-blind, randomized, parallel-group study to compare the
safety and tolerability of 2 dose-escalation schemes using the SR formulation of
QTP to the safety and tolerability of a constant dosage strength scheme using the
same SR formulation in 52 patients (43 with schizophrenia and 9 with
schizoaffective disorder)
115
Multicenter, double-blind, double-dummy, randomized, parallel-group, QTP IRcontrolled study to assess the safety and tolerability of QTP SR compared with
QTP IR in 100 patients with Alzheimer’s disease aged 65 to 94 years
116
Single-center, open-label, multiple-dose study to investigate the steady-state
pharmacokinetics of QTP SR in one 15-year-old patient with schizoaffective
disorder
Completed Phase 2/3 Studies
041
U.S. and Canada, multicenter, double-blind, double-dummy, randomized,
parallel-group, placebo- and QTP IR-controlled study to demonstrate the
118
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superior efficacy of QTP SR 300 mg/day, 600 mg/day, and 800 mg/day
compared with placebo in 532 patients with schizophrenia over 6 weeks
132
International, multicenter, double-blind, double-dummy, randomized, parallelgroup, placebo- and QTP IR-controlled study to demonstrate the superior
efficacy of QTP SR 400 mg/day, 600 mg/day, and 800 mg/day compared with
placebo in 588 patients with schizophrenia over 6 weeks
133
U.S., multicenter, double-blind, double-dummy, randomized, parallel-group,
placebo- and QTP IR-controlled study to demonstrate the superior efficacy of
QTP SR 400 mg/day, 600 mg/day, and 800 mg/day compared with placebo in
565 patients with schizophrenia over 6 weeks
146
International, multicenter, double-blind, double-dummy, randomized, parallelgroup, QTP IR-controlled study to demonstrate that the efficacy of QTP SR (400
mg/d, 600 mg/d, or 800 mg/d; once daily) is not inferior to that of QTP IR (400
mg/d, 600 mg/d, or 800 mg/d; twice daily) in 630 patients with schizophrenia
over 6 weeks, preceded by a 4-week run-in treatment with QTP IR (400 mg/d,
600 mg/d, or 800 mg/d; twice daily)
Ongoing Studies
004
International, multicenter, randomized, double blind, parallel-group, placebocontrolled Phase III study to evaluate prevention of relapse in patients in stable
condition with chronic schizophrenia receiving QTP SR or placebo over 1 year
013
Two-center, Phase I, double blind, randomized, 2-period (1 week each)
crossover study to determine if there is a greater than 10 percentage point
difference in intolerability between the escalated dosing of QTP SR and placebo
147
International, multicenter, open label, non-comparative study to evaluate the
feasibility of switching any antipsychotic treatment to QTP SR in patients with
schizophrenia over 12 weeks

4.3 Review Strategy
A listing of the items examined during the course of this review is provided in Table 4.3.1. The
study reports for studies 036, 037, 086, 118, 001, 003, 097, 008, 087, 098, 109, 145, 146, 115,
116, and 013 were examined by Greg Dubitsky, M.D. for major safety findings only. Regarding
studies 004 and 147, only major safety findings as described in the 4-Month Safety Update were
examined by Greg Dubitsky, M.D.
TABLE 4.3.1: ITEMS UTILIZED IN THE REVIEW
Submission Date
Items Reviewed
July 17, 2006
Clinical Study Reports: Studies 041, 132, 133, 036, 037, 086,
118, 001, 003, 097, 008, 087, 098, 109, 145, 146, 115, and 116
Proposed Labeling
Financial Disclosure Certification
Application Summary
Case Report Tabulations (.xpt files)
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October 17, 2006
October 25, 2006
November 16, 2006
March 7, 2007

March 20, 2007

Case Report Forms
Response to FDA Request
Response to FDA Request
4-Month Safety Update Integrated Summary
Clinical Study Report: 013
Errata, updated tables, listings, and datasets: Studies 132, 133,
and 146
Clinical Safety Summary Errata, updated tables, and pooled
datasets
4-Month Safety Update Errata
Proposed Labeling

4.4 Data Quality and Integrity
The efficacy data from the one positive trial was examined by the statistical reviewer, Yeh-Fong
Chen, Ph.D., and there were no outliers or sites identified that were felt to be driving the efficacy
results. The Division of Scientific Investigations (DSI) chose 2 Philippines sites from study 132
for inspection: Dr. Efren Reyes and Dr. Evelyn Belen. This was based on the number of
enrollments. Results of the DSI inspections are described in section 3.4.
Greg Dubitsky, M.D. conducted an audit of adverse event safety data by comparing Case Report
Forms (CRF’s), Narratives, and adverse event line listings for consistency of adverse event
information across these two documents in a random sample of eleven patients. Results are
described in section 7.2.8 of this review.

4.5 Compliance with Good Clinical Practices
Studies 041, 132, and 133 were performed in accordance with ethical principles that have their
origin in the Declaration of Helsinki and that are consistent with International Conference of
Harmonization (ICH) and Good Clinical Practice guidelines.

4.6 Financial Disclosures
For purposes of this NDA, all three studies (041, 132 and 133) are considered “covered clinical
stud[ies]” in accordance with 21 CFR 54.2 (e).
Among the clinical investigators in these studies, two were identified by the sponsor as having
financial arrangements that require disclosure:
(b) (6)

received
significant payments (in excess of $25,000) from the sponsor for being a lecturer and doing
15

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

speaking engagements as part of AstraZeneca’s speaker’s bureau. It is unlikely that these
(b) (6)
arrangements biased the study results since
.
(b) (6)

received significant
payments (in excess of $25,000) from the sponsor for being a lecturer and doing speaking
engagements as part of AstraZeneca’s speaker’s bureau. It is unlikely that these arrangements
(b) (6)
biased the study results since
Three clinical investigator in these trials was identified by the sponsor as not having provided
financial disclosure information, and having left the facility with no forwarding address. The
(b) (6)
(b) (6)
investigators were identified as
a subinvestigator at site 8 (study 041),
(b) (6)
a subinvestigator at site 13 (study 041), and
a
subinvestigator at site 025 (study 041). These sites contributed 9 patients, 8 patients, and 10
patients, respectively, of the 3334 patients in the study.

5

CLINICAL PHARMACOLOGY

Please note that a Clinical Pharmacology and Biopharmaceutics review was not available at the
time of completion of this review, and the information below was obtained from the sponsor’s
Summary of Clinical Pharmacology Studies. Per a 3/29/07 conversation with Hao Zhu, Ph.D.,
OCPB reviewer, based on pharmacokinetic data (similar AUC’s and Cmax’s), the clinical
responses of QTP SR and QTP IR are expected to be similar.

5.1 Pharmacokinetics
Quetiapine SR is a sustained-release formulation designed to be administered once daily. Peak
plasma quetiapine concentrations (Cmax) occur approximately 6 hours after administration of
quetiapine SR (Tmax), compared with approximately 1 hour for the IR formulation. The
elimination half-life is approximately 7 hours for both formulations.
Quetiapine SR displays dose-proportional pharmacokinetics for doses of up to 800 mg
administered once daily.
When compared directly to the same total daily dose of quetiapine IR administered in divided
doses twice daily to steady state, quetiapine SR administered once daily displays the same area
under the plasma concentration-time curve (AUC), and Cmax for quetiapine SR is approximately
13% lower than that observed for the morning dose of quetiapine IR.

3
4

Number of patients based on Efficacy MITT
Number of patients based on Efficacy MITT
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A high-fat meal (approximately 800 to 1000 calories, with 50% derived from fat content)
produced significant increases in Cmax (44% to 52%) and AUC (20% to 22%). In comparison, a
light meal (approximately 300 calories, with minimal fat content) had no significant effect on the
Cmax or AUC of quetiapine SR.
A fully validated Level A IVIVC model has been successfully developed for the quetiapine SR
tablet formulation.

5.2 Pharmacodynamics
A quetiapine SR starting dose of 300 mg/day was well tolerated based on assessments of AEs,
vital signs, and ECG findings. A starting dose of 400 mg/day caused unacceptable pulse-rate
increases in some patients, and the tolerability of higher starting doses was not investigated.
Accordingly, 300 mg/day was selected as the starting dose for the pivotal efficacy and safety
studies (Studies 041, 132, and 133).
Dose escalation from 300 mg/day on Day 1 to 600 mg/day on Day 2 and 800 mg/day on Day 3
was well tolerated and was therefore used in the design of the pivotal efficacy and safety studies
(Studies 132 and 133). Doses of quetiapine SR studied were as well tolerated as quetiapine IR,
despite being initiated at higher doses than quetiapine IR.
Safety assessments for quetiapine SR did not present any new findings from those seen with
quetiapine IR in patients with schizophrenia.
Special Studies
Study 008 was conducted to investigate the safety and tolerability of quetiapine SR in healthy
volunteers at starting doses of 150 mg with further dose escalation over 8 days. This study was
conducted to support the clinical development program for another indication for quetiapine SR.
Quetiapine SR at 150 mg was clinically intolerable compared to placebo in this sample of
normal, healthy subjects. In relation to the primary objective of this study, intolerability during
quetiapine SR treatment was more than 10 percentage points different from placebo treatment.
Most of the difference in tolerability was related to transient orthostasis and syncope events that
occurred on the first day of exposure to quetiapine SR, and then attenuated within a day of
continued treatment.
The absolute number of syncope and syncope-like intolerability events during treatment with 150
mg quetiapine SR compared with placebo treatment exceeded the pre-defined limits in this study,
resulting in a determination of absolute intolerability.
Safety assessments, the secondary objective of this study, were consistent with the known
pharmacological effects of quetiapine on nonpsychotic subjects who had not previously received
antipsychotic medication. There were no unexpected adverse events on either treatment.
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5.3 Exposure-Response Relationships
See Section 8.1 for a discussion of efficacy dose response and Section 7.1.5.6 for a discussion of
safety dose response.

6

INTEGRATED REVIEW OF EFFICACY

6.1 Indication
This supplemental application seeks to establish the safety and efficacy of quetiapine SR in adult
patients with schizophrenia.

6.1.1 Methods
The sponsor has conducted three multicenter studies to evaluate the short term efficacy of
quetiapine SR in the treatment of adult patients with schizophrenia.

6.1.2 General Discussion of Endpoints
In a pre-NDA meeting held 6/20/02 (prior to protocol submission for study 132), endpoints were
not specifically discussed.
There were no subsequent End-of-Phase 2 meetings for schizophrenia.
In a 10/11/05 response to pre-NDA briefing documents submitted by the sponsor (the pre-NDA
meeting scheduled for 10/13/05 was subsequently cancelled), endpoints were not specifically
discussed.
On 3/20/06, the Agency provided feedback on the SAP for Study 132 which contained statistical
concerns. Issues included the validity of the Hochberg and Hommel procedures, assessment of
the impact of missing data on the primary analysis, dropout patterns and response profiles of the
dropouts and the completers after data unblinding, prespecification of the criteria used for the
selection of center or country as an independent variable, inclusion of patients given study
treatment different from randomized treatment in the primary analysis, inconsistency in
assigning visits (between the last visit window and the other visit windows). According to a
6/9/06 statistical review by Peiling Yang, Ph.D., the sponsor addressed our concerns except our
concern regarding the use of the Hommel procedure as the primary analysis for multiple dose
comparisons. Per a 3/28/07 email from Phillip Dinh, Ph.D., statistical reviewer, Study 132 was
significant enough that either the Holm or the Hommel procedure would yield the same
conclusion.
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6.1.3 Study Design
The three pivotal studies (041, 132, and 133) were double-blind, double-dummy, randomized
placebo- and immediate-release quetiapine (QTP IR)-controlled, parallel-group, fixed-dose trials
of about 6 weeks duration. Study 041 used QTP SR doses of 300, 600, and 800 mg/day and QTP
IR doses of 300 and 600 mg/day. Study 132 used QTP SR doses of 400, 600, and 800 mg/day
and a QTP IR dose of 400 mg/day. Study 133 used QTP SR doses of 400, 600, and 800 mg/day
and a QTP IR dose of 800 mg/day.
These 3 studies will be reviewed separately in Section 10.1.

6.1.4 Efficacy Findings
Predictors of Response
Since Study 132 was the only positive study, it will be the only study discussed in this section.
The sponsor performed subset analyses to evaluate the effect of the following variables on
treatment response for study 132.
• Age (18-39 vs. 40-65 years old)
• Gender
• Race
Of note, the sponsor did not perform a subset analysis to evaluate the effect of baseline severity
of illness, as measured by baseline PANSS total score, on treatment response.
Age, gender, and race did not appear to significantly affect treatment response as measured by
PANSS total score change from baseline at Day 42. The appendices in Section 10.4 present
data based on these subgroups. Of note, due to relatively small numbers of black patients, there
is insufficient information to determine the effect of race on outcome.
Size of Treatment Effect
Treatment effect size was examined in terms of PANSS total score change from baseline at Day
42. Results are summarized in Table 6.1.4.1 below for studies 132, 133, and 041.
TABLE 6.1.4.1: TREATMENT EFFECT SIZE AS EXPRESSED BY PANNS TOTAL
SCORE, LS MEAN CHANGE FROM BASELINE AT DAY 42 (LOCF, MITT
POPULATION)
QTP SR
QTP SR
QTP SR
QTP SR
Study
Placebo
300 mg
400 mg
600 mg
800 mg
132
NA
-24.8
-30.9
-31.3
-18.8
133
NA
-13.8
-16.8
-14.8
-12.1
041
-5.0
NA
-13.0
-11.2
-5.2
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The sponsor has provided evidence from one study that suggests short-term efficacy of QTP SR
in schizophrenia (Study 132).
Studies 133 and 041 failed to convincingly demonstrate the superiority of QTP SR over placebo
in this condition.
The results of the three studies are summarized in Table 6.1.4.2 below.
TABLE 6.1.4.2: SUMMARY OF EFFICACY RESULTS (STATISTICAL
SIGNIFICANCE OF DRUG/PLACEBO DIFFERENCES AT DAY 42 (LOCF, MITT
POPULATION)
Variable
Dataset
Study
132
132
132
133
133
133 041 041 041
400
600
800
400
600
800 300 600 800
mg
mg
mg
mg
mg
mg mg mg mg
dose
dose
dose dose
dose dose dose dose dose
Mean ∆ in
LOCF
*
**
**
ns
tr
ns
tr
*
Ns
PANNS
OC
**
**
**
ns
ns
ns
NP NP NP
total score
Codes:
ns= not significant (p>0.10)
tr= trend (0.05<p≤0.10)
* = significant (0.01<p≤0.05)
**= highly significant (p≤0.01)
NP= not provided

Duration of Treatment
No study addressing the long-term efficacy of QTP SR in schizophrenia has been completed.

6.1.5 Clinical Microbiology
Since QTP SR is a solid oral formulation, this section is not applicable.

6.1.6 Efficacy Conclusions
In summary, the sponsor has provided evidence that supports the claim of short-term efficacy for
the use of QTP SR in schizophrenia.

20

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

7

INTEGRATED REVIEW OF SAFETY

The following safety review was written by Greg Dubitsky, M.D., Clinical Reviewer.

7.1 Methods and Findings
The primary safety database for QTP SR in the treatment of adult patients with schizophrenia is
comprised of studies 132, 133, and 041. Deaths, serious adverse events and dropouts due to
adverse events for the remaining eighteen studies (studies 036, 037, 086, 118, 001, 003, 097,
008, 087, 098, 109, 145, 146, 115, 116, 4, 13, and 147) were also examined.
Please see Table 4.2.1 for a summary of these investigations.

7.1.1 Deaths
There was a total of six deaths among the studies in the quetiapine SR development program:
three in quetiapine SR patients, two in quetiapine IR patients, and one in a placebo patient.5 All
six death cases are summarized below.
One death occurred in the placebo-controlled study 132: Patient E00401029 was a 42 year old
male with undifferentiated schizophrenia who died of unknown causes on day 41 of treatment
with quetiapine IR 400 mg/day, with the last dose on the previous day. A post-mortem
examination was not performed. On day 38, the patient had reported moderate upper abdominal
pain without vomiting or diarrhea. Also, on day 28, he was noted to have slightly elevated total
WBC and neutrophil counts (14,200/mm3 and 10,540/mm3, respectively). The investigator
considered the death unrelated to study drug treatment. Further assessment of this case is not
possible given the limited available information.
There were two deaths reports in study 115, a safety/ tolerability study in patients with
Alzheimer’s disease. Patient E0004107 was an 88 year old woman who had been treated with
quetiapine SR 300 mg/day and developed pneumonia 28 days after the last dose. She expired the
following day. No autopsy was performed. The second death, in Patient E0005305, occurred in
an 89 year old male who had been treated with quetiapine IR. He died about nine weeks after his
last dose of medication due to deterioration in his general health, which included
adenocarcinoma of the prostate with bone metastasis. He had also experienced a complete
atrioventricular block in the 30 day period following drug discontinuation.

5

Please note that serious adverse event information from Phase 1 and Phase 2 trials was submitted by the sponsor on
10-25-06. Information regarding serious adverse events and dropouts due to adverse experiences from the ongoing
studies was submitted in the 11-16-06 Four-Month Safety Update.
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There was one death during study 4. Patient E1206004 was a 25 year old male who committed
suicide by jumping out of a window on day 173 of randomized treatment with placebo.
There were two deaths during study 147. One patient (E3505002) was a 61 year old woman who
experienced a cerebrovascular accident on day 76 of treatment with quetiapine SR 400 mg/day.
She was hospitalized and quetiapine SR was discontinued on day 83. She died on day 91. Her
past medical history was remarkable for only akathisia. Concomitant medications at the time of
the event were diazepam 15 mg/day for anxiety and citalopram 40 mg/day for depression.
The second death in study 147 occurred in a 42 year old Oriental female (subject E3803013)
with paranoid schizophrenia who had a worsening of psychotic symptoms on day 24 of treatment
with quetiapine SR 800 mg/day. Treatment was stopped on day 25 due to lack of therapeutic
response and she was withdrawn from the study on day 26, at which time treatment with
lorazepam and olanzapine commenced. Citalopram was added on day 29. On day 30 (five days
after her last dose of study medication), the patient had collapsed at the nursing home and was
being transported to the local medical center when she died. A post-mortem examination was
done the next day and the Case Report Form contained the autopsy report, which identified the
following as causes of death in the order indicated: a) acute intestinal obstruction and
complications, b) severe constipation with impacted stool in large intestines, and c) liver failure.
Reviewer’s Comment: The basis for indicating liver failure as a cause of death is unclear. There
were no clinical signs or history suggestive of significant liver disease prior to death and
histopathology of the liver showed normal liver architecture with portal tracts and a background
of diffuse fatty change. Minimal lymphoplasmacytic infiltration was seen in the portal tract with
no fibrosis. Regarding the alimentary system, a segment of the terminal ileum was black and
gangrenous. There was hard impacted fecal material obstructing the distal part of the large
intestine. The wall and mucosa of the gangrenous area was thinned and dilated but no area of
perforation was found. Thus, bowel infarction seems a more likely cause of death in this patient
than liver failure. Constipation is a common drug-related adverse event associated with
quetiapine as well as olanzapine treatment and may have contributed to the development of
bowel obstruction and infarction in this patient.
It does not appear that any of the deaths can be directly attributed to treatment with quetiapine.

7.1.2 Other Serious Adverse Events
A serious adverse event was an adverse experience that fulfilled one or more of the following
criteria:
• death.
• immediately life-threatening.
• required inpatient hospitalization or prolonged existing hospitalization.
• resulted in persistent or significant disability or incapacity.
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• congenital abnormality or birth defect.
• an important medical event that may jeopardize the patient or may require medical intervention
to prevent one of the above outcomes.
In the four Phase 3 studies, the most common serious adverse events in the quetiapine SR
treatment group were schizophrenia and psychotic disorder. The incidence of these events and
other serious events reported by more than one patient in the quetiapine SR treatment group are
shown in Table 7.1.2.1 below. For none of these events was the quetiapine SR incidence greater
than the placebo incidence to a statistically significant degree (alpha=0.10).
Table 7.1.2.1: Incidence (n(%)) of SAE’s Reported
By More Than One Quetiapine SR Patient
(Phase 3 Study Pool)
Event
Quetiapine SR
Quetiapine IR
N=1282
N=580
Schizophrenia
16 (1.2%)
5 (0.9%)
Psychotic Disorder
11 (0.9%)
4 (0.7%)
Suicidal Ideation
3 (0.2%)
1 (0.2%)
Suicide Attempt
3 (0.2%)
1 (0.2%)
Aggression
2 (0.2%)
0
Pneumonia
2 (0.2%)
1 (0.2%)

Placebo
N=319
2 (0.6%)
3 (0.9%)
1 (0.3%)
0
0
0

Other events classified as serious and reported by one quetiapine SR patient each are as follows:
agitation, alcoholism, anxiety, asthma, convulsion, depression, disease progression, dizziness,
hematochezia, head injury, toxic hepatitis, hyponatremia, loss of consciousness, major
depression, muscle injury, orthostatic hypotension, paranoia, pulmonary embolism, pyrexia,
paranoid schizophrenia, thrombosis, and urinary retention. Of these events, two occurrences
(toxic hepatitis and loss of consciousness) were examined in more detail and are summarized
below. During the placebo-controlled studies, seizures (MedDRA preferred terms of convulsion
or grand mal convulsion) were reported in 0.1% (1/951) of quetiapine SR patients and 0.9%
(3/319) of placebo patients.
Patient 0052/1208 in study 41 was a 52 year old male in the quetiapine SR 600mg dose group
with a history remarkable for dysarthria, hypercholesterolemia, alcoholism, and
cholecystectomy. Concomitant medication during the study included flurazepam, lorazepam,
docusate sodium, sodium phosphate, erythromycin, chlordiazepoxide, thiamine, and atorvastatin.
The patient had stopped drinking in 1990 but, on study day 40, experienced a alcoholic relapse.
After consuming 20 beers, he presented to the emergency room and was admitted for
detoxification. He was discharged on post-study day 1, after completing the 42 day study
treatment. He became ill on post-study day 24 after eating pizza and drinking Pepsi cola and was
transported to the emergency room in a weak and confused state. He was diagnosed with toxic
hepatitis possibly due to diet and alcoholism. The event resolved on post-study day 31 and the
patient was discharged. No further information was available.
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Patient 38/E0038015 in study 133 was a 27 year old male in the quetiapine 400mg dose group
who experienced unwitnessed loss of consciousness on day 1 of treatment. The patient stated
that 10 to 20 minutes after taking his evening dose of study drug, he lost consciousness twice,
about five minutes apart and each lasting only a few seconds. His past history was remarkable
for chest pain but no syncopal episodes. He presented to the emergency room but did not stay
for further evaluation because the events did not reoccur. He stopped study drug and was
subsequently withdrawn from the study. At study termination, his vital signs and ECG were
unremarkable. Quetiapine has been associated with orthostatic hypotension, sometimes with
syncope, during initial dose titration (see Seroquel labeling). Although vital signs at the time of
the events were not available, this seems like a plausible, albeit unproven, explanation for these
occurrences. In the placebo-controlled studies in this safety database, syncope was reported in
0.3% (3/951) of quetiapine SR patients and 0.3% (1/319) of placebo patients.
In the Phase 1 and Phase 2 studies, there were 14 patients or subjects who had a non-fatal serious
adverse event. Eight of these patients were treated with quetiapine SR and the serious
experiences were worsening of schizophrenia in five patients and, in one patient each, transient
ischemic attack (TIA), dural hemorrhage, and urinary tract infection. The cases of TIA and
subdural hemorrhage are summarized below.
Patient 0002/0409 in study 87 was a 57 year old Black male who experienced a transient
ischemic attack on day 4 of treatment with quetiapine 300 mg/day, which led to withdrawal from
the study. At that time, his speech was slurred and he was shaking, sweaty, and pale. He also
complained of nausea and pain in the left side of his chest. Vital signs revealed a blood pressure
of 151/100 with a pulse of 87 bpm. He was hospitalized, recovered with treatment, and was
discharged the next day. His past medical history was remarkable for hypertension, gout,
asthma, arthritis, back surgery, and chronic bronchitis. Concomitant medications were diltiazem,
lisinopril, albuterol aerosol, flurbiprofen, acetaminophen, and chloral hydrate. The investigator
considered the event unrelated to quetiapine treatment.
Patient 0053/0525 in study 115 was a 78 year old male with Alzheimer’s disease who
experienced a subdural hemorrhage 12 days after his last dose of study medication, quetiapine
SR 300 mg/day. Post-study the patient continued treatment with quetiapine IR. The patient
experienced malaise followed by loss of consciousness and, on evaluation, a subdural
hemorrhage was confirmed on CT scan. This was probably due to a fall. A hematoma
subsequently developed, which was drained and the patient recovered. His medical history was
remarkable for hypertensive cardiomyopathy. Concomitant medications included terazosin,
which has been associated with thrombocytopenia, and sertraline, a member of the SSRI drug
class which has been associated with bleeding tendencies.
With respect to the three ongoing studies in the original submission, in study 147, psychotic
disorder and schizophrenia were reported as serious adverse events for five and four patients,
respectively, out of the 477 patients in the safety population in this study. Additionally, the
following non-fatal serious adverse events were reported as serious events in one patient each:
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intestinal obstruction, accidental overdose, aggression, agitation, akathisia, anxiety, breast
abscess, extrapyramidal disorder, hand fracture, localized infection, and suicidal ideation.
In sum, there were no serious adverse events that are judged to be unexpected and reasonably
attributable to treatment with quetiapine SR.

7.1.3 Dropouts and Other Significant Adverse Events
7.1.3.1 Overall profile of dropouts
The overall pattern of dropouts by reason for quetiapine SR and placebo patients in the placebocontrolled study pool is depicted in Table 7.1.3.1.1 below. The overall completion rate for all
quetiapine SR groups (62%) was somewhat greater than for the placebo group (57%). The
overall dropout incidence was considerably higher in the 300mg group than in the other groups,
including placebo. However, this was also the smallest dose group since the 300mg fixed dose
was administered in only one of the three studies (study 41) and this study, as will be discussed
in section 7.4.1.1, was different from the other two studies in a number of respects. A large
proportion of the dropouts in this dose group discontinued treatment due to lack of therapeutic
response (about 30%), considerably higher than in the other groups, suggesting that this dose
may not be as effective as higher doses. It is also remarkable that there was no apparent doseresponse relationship for dropouts due to adverse events. Also, in the highest dose group, the
most common reason for dropout was lack of therapeutic response, which was not considerably
lower than for the placebo group (15% versus 19%).
Table 7.1.3.1.1: Incidence (%) of Study Completion
and Dropouts by Reason and Dose Group
Placebo-Controlled Study Pool
Quetiapine SR
300mg 400mg 600mg 800mg Total
N=91 N=227 N=310 N=323 N=951
39%
69%
62%
63%
62%
Completed Treatment
62%
31%
38%
38%
38%
Premature Discontinuation
8%
1%
2%
3%
3%
Eligibility Criteria Not Met
6%
8%
7%
5%
6%
Adverse Event
30%
8%
12%
15%
14%
Lack of Therapeutic
Response
13%
9%
11%
9%
10%
Subject Not Willing to
Continue Study
2%
3%
3%
4%
3%
Lost to Follow-up
3%
1%
4%
2%
3%
Other Reason
25
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N=319
57%
43%
1%
8%
19%
10%
3%
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7.1.3.2 Adverse events associated with dropouts
Adverse experiences led to dropout in 6% of all quetiapine SR-treated patients in the placebocontrolled studies. This was only slightly less the incidence of dropout for this reason in the
quetiapine IR dose groups (8%) and the placebo group (8%).
No specific adverse event led to dropout in 2% or more of all quetiapine SR patients. Adverse
events that led to discontinuation of study treatment in at least 1% of patients in any quetiapine
SR dose group in the placebo-controlled studies are presented in Table 7.1.3.2.1 below. The
most common events leading to dropout were psychotic disorder and schizophrenia, which likely
represented exacerbation of the underlying illness. In general, the patterns of dropouts due to
adverse events were very similar for quetiapine SR- and quetiapine IR-treated patients.
Table 7.1.3.2.1: Adverse Events Leading to Dropout
in ≥1% of Patients in Any Quetiapine SR Dose Group
Placebo-Controlled Study Pool
AE
Quetiapine SR
300mg
400mg
600mg
800mg
N=91
N=227
N=310
N=323
0%
3%
2%
<1%
Psychotic Disorder
0%
2%
1%
1%
Schizophrenia
0%
<1%
1%
<1%
Agitation
0%
0%
1%
<1%
Anxiety
1%
0%
<1%
<1%
Sedation
2%
0%
<1%
0%
Orthostatic
Hypotension
1%
0%
0%
0%
Convulsion
1%
0%
0%
0%
Dehydration
1%
0%
0%
0%
Hypotension

Placebo
N=319
2%
1%
<1%
0%
<1%
0%
0%
0%
0%

7.1.3.3 Other significant adverse events
Enumerations of all dropouts due to adverse experiences were examined for the Phase 1, 2, and 3
studies and for the three ongoing studies to identify any unexpected, clinically important events
observed with quetiapine SR exposure.
There was one such event from the Phase 3 studies:
Patient E0402009 in study 132 was a 30 year old female with no history of medical conditions
who was treated with quetiapine SR 800 mg/day. No concomitant medication was taken during
the trial. On day 28, her laboratory tests revealed agranulocytosis (neutrophil count of 340/mm3
and a total WBC count of 3,300/mm3). The result was received on day 30 and, on day 31, the
test was repeated while quetiapine SR was continued. That result, received on day 33, also
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revealed a low neutrophil count (670/mm3 and total WBC count of 3,800/mm3). Study drug was
stopped at that point. A third test done on day 34 showed a similarly low neutrophil count
(640/mm3 and total WBC count of 3,200/mm3) and the patient was withdrawn from the study.
No adverse events were otherwise reported. The patient did not return for clinical follow-up.
From the ongoing studies, there were an additional two dropouts due to decreased neutrophil
counts during study 4 (the relapse prevention study in schizophrenia). These cases are briefly
summarized below based on my review of the Case Report Forms.
Patient E1208012 – this 39 year old female with no previous medical conditions was found to
have neutropenia (960/mm3) with a decreased total WBC count (3,100/mm3) after approximately
three months of treatment with quetiapine SR 800 mg/day. Counts remained low about three
weeks later, when study medication was discontinued. About one week after stopping drug,
counts returned to the low end of the normal range, with a neutrophil count of 2,330/mm3 and
total WBC count of 4,100/mm3.
Patient E1305001 – this 32 year old male with a history of rheumatoid arthritis and head trauma
was found to have a deceased absolute neutrophil count (1,260/mm3) and total WBC count
(3,400/mm3) after about three and one-half months of treatment with quetiapine SR, mostly at a
dose of 800 mg/day. The ANC had been below normal range for about two months prior to this
but always greater than 1,500/mm3. Study medication was stopped and on follow-up about two
weeks later, both counts had normalized, with a neutrophil count of 2,730/mm3 and total WBC
count of 4,800/mm3.
The case from study 132 did meet the criterion for agranulocytosis by neutrophil count (i.e., a
neutrophil count less than 500/mm3) on one occasion, although the neutrophil count increased by
a factor of two while the patient continued quetiapine SR, depression of the total WBC counts
was only moderate, and there were no known clinical manifestations. The final outcome of that
case is unknown due to lack of follow-up. Neither of the study 4 cases progressed to
agranulocytosis and both normalized after stopping quetiapine SR therapy. It is notable that all
three cases of neutropenia occurred with high-dose quetiapine SR (800 mg/day). According to
Seroquel labeling, leukopenia was frequently reported during previously conducted premarketing
trials and reports of leukopenia/neutropenia were received during the postmarketing period for
Seroquel. Labeling advises the prescriber to consider discontinuing Seroquel if low white blood
cell counts develop in a patient. Similar labeling should apply to this formulation, if approved.

7.1.4 Other Search Strategies
7.1.4.1 Search for Extrapyramidal Symptoms
The sponsor searched the adverse experiences reported in the placebo-controlled study pool to
identify those coded to one of the following MedDRA terms related to extrapyramidal symptoms
(EPS): akathisia, akinesia, athetosis, bradykinesia, buccoglossal syndrome, cervical spasm,
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chorea, choreoathetosis, cogwheel rigidity, drooling, dyskinesia, esophageal dyskinesia,
dystonia, extrapyramidal disorder, freezing phenomenon, festinating gait, grimacing,
hyperkinesia, hypertonia, hypokinesia, masked facies, micrographia, movement disorder,
involuntary muscle contractions, muscle rigidity, nuchal rigidity, oculogyration, opisthotonus,
parkinsonian gait, parkinsonism, pleurothotonus, posturing, psychomotor hyperactivity,
restlessness, tardive dyskinesia, torticollis, tremor.
The proportions of quetiapine SR and placebo patients reporting these events in this study pool
are displayed in Table 7.1.4.1.1 below. The most common EPS-like event was tremor, reported
by 2% of all quetiapine SR patients and less than 1% of placebo patients. There was no clear
pattern of dose-relatedness. This pattern of events was similar to that observed in the quetiapine
IR treatment groups, for which the overall frequency of any EPS-like event was 7.7% (32/414)
without evidence of dose-relatedness.
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Table 7.1.4.1.1: Adverse Events Associated with EPS
Placebo-Controlled Studies

Another method of examining the occurrence of extraypramidal symptomatology is via mean
changes from baseline to end of treatment in the Simpson Angus Scale (SAS) and the Barnes
Akathisia Rating Scale (BARS). The results of these analyses for the pool of placebo-controlled
studies are cited by the sponsor in proposed labeling and are provided in Table 7.1.4.1.2 below
for reference. Mean changes were similar across all three treatment groups for both scales.
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Table 7.1.4.1.2: Mean Change from Randomization to End of Treatment in the SAS
and BARS Total Scores
Quetiapine SR
Placebo
Quetiapine IR
SAS Score
N
Randomization
End of Treatment
Mean Change
Median Change
BARS Score
N
Randomization
End of Treatment
Mean Change
Median Change

924
1.68
1.02
-0.66
0.00

307
1.52
0.96
-0.56
0.00

396
1.80
1.22
-0.58
0.00

925
0.35
0.23
-0.12
0.00

307
0.32
0.21
-0.12
0.00

397
0.42
0.28
-0.14
0.00

In the pool of studies 132 and 133, both of which used a similar dose titration schedule, the
overall incidence of anticholinergic medication use, often considered as a marker of EPS
incidence and severity, was roughly comparable across treatment groups: 2.9% for quetiapine
SR, 4.6% for quetiapine IR, and 3.4% for placebo.
7.1.4.2 Search for Glucose Dysregulation
The sponsor searched the adverse experiences reported in the placebo-controlled studies to
identify events coded to one of the following MedDRA terms related to diabetes mellitus: antiinsulin antibody increased, anti-insulin antibody positive, blood glucose abnormal, blood glucose
fluctuation, blood glucose increased, blood insulin abnormal, blood insulin decreased, blood
insulin increased, blood insulin C-peptide abnormal, blood insulin C-peptide decreased, blood
insulin C-peptide increased, blood proinsulin abnormal, blood proinsulin decreased, blood
proinsulin increased, dawn phenomenon, diabetes mellitus, diabetes mellitus inadequate control,
diabetes mellitus insulin dependent, diabetes mellitus non-insulin dependent, diabetes with
hyperosmolarity, diabetic coma, diabetic complication, diabetic hyperglycemic coma, diabetic
hyperosmolar coma, diabetic hyperosmolar non-ketoacidosis, diabetic ketoacidosis, diabetic
ketoacidotic hyperglycemic coma, glucose tolerance decreased, glucose tolerance impaired,
glucose tolerance test abnormal, glucose urine present, glycosylated hemoglobin increased,
hyperglycemia, hyperinsulinemia, hyperinsulinism, impaired fasting glucose, impaired insulin
secretion, increased insulin requirement, insulin resistance, insulin resistance syndrome, insulin
resistant diabetes, insulin-requiring type 2 diabetes mellitus, insulin tolerance test abnormal,
metabolic disorder, Somogyi phenomenon, polydipsia, polyuria, thirst, blood ketone body
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present, blood ketone body increased, neonatal diabetes mellitus, glycosuria during pregnancy,
gestational diabetes, glucose tolerance impaired in pregnancy, diabetes complicating pregnancy.
The incidence of these events is provided in Table 7.1.4.2.1 below. The incidence of any of
these events in the quetiapine SR group is the same as for placebo and almost identical to the
incidence in the quetiapine IR group (0.5%). Except for polyuria, which is not specific for
diabetes, other events were reported by only one patient each.
Table 7.1.4.2.1: Adverse Events Associated with Diabetes Mellitus
Placebo-Controlled Studies

7.1.4.3 Search for Neutropenia and Agranulocytosis
To search for adverse experiences representing neutropenia and agranulocytosis, the sponsor
searched on the following MedDRA terms: band neutrophil count decreased, band neutrophil
percentage decreased, febrile neutropenia, neutropenia, neutropenic infection, neutropenic sepsis,
neutrophil count decreased, neutrophil percentage decreased, granulocyte count decreased,
granulocytopenia, idiopathic neutropenia, neutrophil count abnormal, neutrophil percentage
abnormal, agranulocytosis.
Only one patient (in the quetiapine SR 800mg group in study 132) was identified through this
search: Patient E0402009 in study 132 dropped out for this abnormality and is described under
section 7.1.3.3 above.
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7.1.4.4 Search for Suicidality
The placebo-controlled trials were searched by the sponsor for the following MedDRA terms
suggestive of suicidal ideation or behavior: completed suicide, intentional self-injury, selfinjurious behavior, self-injurious ideation, suicide attempt, suicidal ideation.
The incidence of these identified adverse events is displayed in Table 7.1.4.4.1 below. The
overall incidence of these events is about the same for quetiapine SR- and placebo-treated
patients, 0.8% and 0.9%, respectively, and only slightly higher for quetiapine IR (1%). There is
no apparent dose-relatedness for these events. For specific events, the incidence was
consistently low across all quetiapine SR treatment groups and placebo.
Table 7.1.4.4.1: Adverse Events Related to Suicidality
Placebo-Controlled Study Pool

Additionally, AstraZeneca conducted an in-house review of all suicidal behavior and ideation in
the four Phase 3 studies following a process developed by a group at Columbia University under
the leadership of Dr. Kelly Posner. Specifically, a group of AstraZeneca medical staff (N=3)
trained in psychiatry but not associated with the quetiapine SR program were selected and
trained in the Columbia review process to assess and categorize the adverse events for patients in
studies 41, 132, 133, and 146 under blinded conditions. Adverse event data from these trials
were searched utilizing the following search strings:
• for preferred terms: suic, overdos.
• for verbatim terms: accident, attempt, cut, gas, hang, hung, jump, mutilat, overdos, self damag,
self harm, self inflict, injur, shoot, slash, suic.
In addition, all events classified as serious, according to the protocol definition, were included as
potential suicidal events.
Each identified event had a masked narrative prepared and each narrative was reviewed by three
reviewers, who were apprised of the reconciliation process in case of discordant evaluations.
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A total of twenty-five patients had events that required review and classification. The results for
the quetiapine SR and placebo groups in the placebo-controlled studies are shown in Table
7.1.4.4.2 below. Incidence in the quetiapine IR-treated patient overall was slightly higher, with a
1% incidence of suicidal behavior/ideation (and suicidal ideation).
Table 7.1.4.4.2: Incidence of Suicidal Behavior/Ideation Using the Columbia Review and
Classification Process
Placebo-Controlled Studies

The sponsor then computed the relative risk (and 95% confidence intervals) for suicidality after
combining the relatively small quetiapine SR 300mg group with the 400mg group. The results
are presented in Table 7.1.4.4.3 below. There were no statistically significant differences
between quetiapine SR and placebo in the relative risk for suicidality.
Table 7.1.4.4.3: Relative Risk of Suicidal Behavior/Ideation
Placebo-Controlled Studies
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7.1.5 Common Adverse Events
7.1.5.1 Eliciting adverse events data in the development program
In the three placebo-controlled trials, adverse events were collected from spontaneous reports
from the patient, patient reports after prompting with a general question, and observations by the
study staff. Symptom checklists were not employed.
Adverse event information was collected on the following study days in addition to the time of
randomization:
• study 41 – days 4, 8, 15, 28, and 42.
• study 132 – days 7, 14, 21, 28, and 42.
• study 133 – days 5, 7, 14, 21, 28, and 42.
7.1.5.2 Appropriateness of adverse event categorization and preferred terms
Adverse event terms used by the study investigators to describe adverse experiences in studies
132 and 133 were coded to MedDRA terminology. For study 41, adverse events were described
using COSTART terminology; however, for purposes of comparing these data with those from
the other studies and pooling information, these events were then converted to MedDRA terms.
MedDRA version 8.1 was utilized for coding adverse event terms.
In order to ascertain the acceptability of the adverse event coding in the placebo-controlled
database, the adverse event datasets (.xpt files) for studies 41, 132, and 133 were examined. In
particular, the event terms from the CRF (the variables AETEXT for studies 132 and 133 and
ADE for study 41) were compared to the MedDRA preferred term (variable PT_NAME for all
three studies) for each event listed in the dataset in each of the three studies. This process was
performed twice, once after sorting by CRF term and once after sorting by preferred (coded)
term. This audit revealed no significant deficiencies in the coding process, which was judged to
be acceptable.
7.1.5.3 Incidence of common adverse events
For purposes of identifying the adverse experiences commonly observed with quetiapine SR, the
pool of placebo-controlled studies (41, 132, and 133) was examined in terms of the proportions
of patients in each treatment group (quetiapine SR and placebo) who reported specific events by
MedDRA preferred term.
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7.1.5.4 Common adverse event tables
Table 7.1.5.4.1 below presents the incidence for those events reported by at least 2% of all
quetiapine SR patients in the pool of placebo-controlled studies.
Table 7.1.5.4.1: Common Adverse Events
(events reported by ≥2% of quetiapine SR patients)
Placebo-Controlled Studies
MedDRA Preferred Term
Quetiapine SR
N=951
13%
Sedation
12%
Dry Mouth
12%
Somnolence
10%
Dizziness
10%
Headache
7%
Insomnia
7%
Orthostatic hypotension
6%
Constipation
5%
Nausea
5%
Dyspepsia
4%
Agitation
4%
Heart rate increased
3%
Vomiting
3%
Fatigue
3%
Tachycardia
3%
Hypotension
2%
Anxiety
2%
Weight increased

Placebo
N=319
7%
1%
4%
4%
15%
14%
5%
5%
7%
2%
5%
1%
4%
2%
<1%
<1%
<1%
2%

7.1.5.5 Identifying common and drug-related adverse events
Common and drug-related adverse events are typically defined as those occurring in at least 5%
of active drug patients at an incidence at least twice that in the placebo group.
Applying this definition to the above data, the following four events are considered common and
drug-related (quetiapine SR incidence, placebo incidence):
• dry mouth (12%, 1%).
• somnolence (12%, 4%).
• dizziness (10%, 4%).
• dyspepsia (5%, 2%).
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7.1.5.6 Additional analyses and explorations
7.1.5.6.1 Dose-Dependency of Common Adverse Events
The incidence of the above identified common, drug-related adverse events by randomized
quetiapine SR dose group in the pool of placebo-controlled studies is shown in Table 7.1.5.6.1.1
below. Note that, given the proximity of the 300mg dose to the 400mg dose and the
considerably smaller size of the 300mg group (N=91) compared to the other groups, the 300mg
dose, which was studied only in study 41, has been omitted here.
Table 7.1.5.6.1.1: Adverse Event Incidence by Dose Group
Placebo-Controlled Study Pool (excl. 300mg group)
Quetiapine SR Dose Group
400mg
600mg
800mg
N=227
N=310
N=323
12%
13%
12%
Dry mouth
12%
12%
13%
Somnolence
9%
12%
8%
Dizziness
5%
5%
4%
Dyspepsia
These data do not suggest dose-dependency for these four adverse events.
7.1.5.6.2

Demographic Interactions with Adverse Events

For each of the common, drug-related adverse events identified above, the incidence of these
events in the placebo-controlled study pool, stratified by age, gender, and race subgroups, is
displayed in Table 7.1.5.6.2.1 below. The sponsor states that there were no important differences
in event incidence between these subgroups for these events. However, it should be noted that
no results of formal statistical testing were provided and the sponsor’s methodology for
evaluating these data is unknown.
Table 7.1.5.6.2.1: Effect of Demographic Variables
on Adverse Event Incidence
Placebo-Controlled Study Pool
Event
Demo.
Subgroup
Quetiapine SR
Placebo
Var.
(n/N(%))
(n/N(%))
41/509(8%)
3/179(2%)
Dry Mouth
Age
18-39
74/442(17%)
1/140(<1%)
40-65
86/670(13%)
2/216(<1%)
Gender
Male
29/281(10%)
2/103(2%)
Female
51/462(11%)
2/145(1%)
Race
White
50/307(16%)
1/101(1%)
Black
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Somnolence

Age
Gender
Race

Dizziness

Age
Gender
Race

Dyspepsia

Age
Gender
Race

Oriental
Hispanic
Other
18-39
40-65
Male
Female
White
Black
Oriental
Hispanic
Other
18-39
40-65
Male
Female
White
Black
Oriental
Hispanic
Other
18-39
40-65
Male
Female
White
Black
Oriental
Hispanic
Other

6/134(5%)
4/24(17%)
4/24(17%)
53/509(10%)
62/442(14%)
74/670(11%)
41/281(15%)
49/462(11%)
41/307(13%)
18/134(13%)
4/24(17%)
3/24(13%)
42/509(8%)
51/442(12%)
48/670(7%)
45/281(16%)
40/462(9%)
32/307(10%)
14/134(10%)
3/24(13%)
4/24(17%)
23/509(5%)
21/442(5%)
25/670(4%)
19/281(7%)
23/462(5%)
15/307(5%)
3/134(2%)
0/24(0%)
3/24(13%)

0/46(0%)
0/11(0%)
1/16(6%)
7/179(4%)
5/140(4%)
9/216(4%)
3/103(3%)
8/145(6%)
1/101(1%)
1/46(2%)
1/11(9%)
1/16(6%)
3/179(2%)
9/140(6%)
10/216(5%)
2/103(2%)
6/145(4%)
3/101(3%)
1/46(2%)
0/11(0%)
2/16(13%)
2/179(1%)
5/140(4%)
4/216(2%)
3/103(3%)
2/145(1%)
3/101(3%)
0/46(0%)
2/11(18%)
0/16(0%)

However, my visual inspection of these data does reveal three differences of potential
importance. I computed the odds ratios for these events in each stratum:
• older patients were at higher risk for dry mouth than younger patients (odds ratios of 27.95 and
5.14, respectively).
• females appeared to be at greater risk for dizziness than males (odds ratios of 9.63 versus 1.59,
respectively).
• younger patients were at higher risk for dyspepsia than older patients (odds ratios of 4.19 and
1.35, respectively).
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Mantel-Haenszel chi-square testing revealed a significant effect of age on dry mouth and gender
on dizziness (p-values <0.001 for both). But the effect of age on dyspepsia was not statistically
significant (p=0.0827). The clinical importance of these findings is unknown, however, since
patients were not randomized on demographic variables and these results have not been
replicated in an independent dataset.6
7.1.5.6.3

Comparison of Common Adverse Events with Quetiapine SR versus Quetiapine IR

The same criteria for common and drug-related adverse events (occurring in at least 5% of active
drug patients at an incidence at least twice that in the placebo group) was applied to the pool of
the quetiapine IR treatment groups in the placebo-controlled studies.
Based on this definition, the following six events are considered common and drug-related
among quetiapine IR-treated patients (quetiapine IR incidence, placebo incidence):
• sedation (16%, 7%).
• dry mouth (9%, 1%).
• somnolence (13%, 4%).
• dizziness (9%, 4%).
• tachycardia (6%, <1%).
A side-by-side comparison of the common and drug-related adverse experiences with quetiapine
SR versus quetiapine IR is provided in Table 7.1.5.6.3.1 below. Overall, there is considerable
overlap in the profiles of common, drug-related adverse events.
Table 7.1.5.6.3.1: Common, Drug-Related Adverse Events for Quetiapine SR versus
Quetiapine IR
Quetiapine SR
Quetiapine IR
Dry mouth
Dry mouth
Somnolence
Somnolence
Dizziness
Dizziness
Dyspepsia
Sedation
Tachycardia

7.1.6 Less Common Adverse Events
A listing of all adverse events from the placebo-controlled studies, regardless of reporting
frequency, was examined to identify any that might be potentially clinically important and
6

The Seroquel (IR) NDA did not detect any clinically meaningful effects of demographic variables on adverse event
occurrence, according to Seroquel labeling.
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possibly related to quetiapine SR or quetiapine IR treatment.7 After excluding cases of serious
adverse events which are discussed above in this review (i.e., death, toxic hepatitis, and
convulsions), there were only two such events identified:
• delirium – reported in one quetiapine SR patient who received 300 mg/day (E0140058 in study
41). Since this event was not classified as serious and did not lead to dropout, limited
information is available. The investigator description of the event was “delerium” and it was
rated as moderate in severity. The precise nature and circumstances of the event are unknown.
• thrombosis – reported in one quetiapine SR patient who had received 600 mg/day for about 41
days (0010/1028 in study 41). He completed the trial and 16 days after his last dose of study
drug, he experienced symptoms of a left leg blood clot and subsequently underwent popliteal-topopliteal vein bypass surgery. The event was classified as serious but was not judged to be
related to the study treatment by the investigator.
Other, generally less serious, adverse events identified in this listing which are considered
probably related to quetiapine SR treatment are as follows: 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.8

7.1.7 Laboratory Findings
7.1.7.1 Overview of laboratory testing in the development program
In the three, 6-week, placebo-controlled studies, laboratory testing was conducted as follows:
• study 41 – hematology, hepatic chemistry, thyroid function, prolactin, fasting glucose, and lipid
analysis were performed at screening (within seven days of randomization) and at day 42 (or at
the time of dropout).
• studies 132 and 133 – clinical chemistry, thyroid function, prolactin, lipids, and urinalysis were
done at enrollment and at day 42 (or at the time of dropout). Additionally, chemistry, thyroid
function, prolactin, fasting glucose and insulin, lipids, and hematology had to be performed
within seven days of randomization or at randomization but prior to first study drug intake.
Furthermore, fasting glucose and insulin were assayed at day 28. Note that hematology testing
included hemoglobin A1C; this particular assay was also done at day 28.

7

This examination was based on Table SA-35 in the Summary of Clinical Safety.
Probable drug-relatedness was based on a consideration of the pharmacology of this drug class as well as the drug
and placebo incidence rates in this database.
8
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7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory
values
Analyses of laboratory data were examined for the pool of the three placebo-controlled Phase 3
trials (studies 41, 132, and 133). The analyses most helpful in determining whether quetiapine
SR was associated with significant abnormalities in laboratory test parameters are the incidence
of outliers (i.e., the proportion of patients with clinically important values at any time point) and
premature discontinuations due to laboratory abnormalities. Since the evaluation of mean
changes from baseline are not suitable for this purpose, only central tendency analyses cited by
the sponsor in proposed labeling are presented below.
7.1.7.3 Standard analyses and explorations of laboratory data
7.1.7.3.1 Analyses focused on measures of central tendency
The following information is proposed by the sponsor for the labeling of this product based on
data from the placebo-controlled study pool:
• there was a 4% mean increase in total cholesterol among quetiapine SR-treated patients versus
a mean decrease of 2% in the placebo group.
• there was a 14% mean increase in triglyceride levels among quetiapine SR-treated patients
versus a mean decrease of 6% in the placebo group.
• there was no substantial difference between quetiapine SR and placebo in the mean change
from baseline in serum prolactin levels. Prolactin levels decreased in both treatment groups: 12.96 ng/ml among the quetiapine SR patients (baseline mean of 27.11) and -13.69 ng/ml among
the placebo patients (baseline mean of 26.94).
7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal
Table 7.1.7.2.2.1 below depicts the numbers and percentages of quetiapine SR and placebo
patients with potentially clinically important (PCI) values at any time, as defined by the criteria
indicated. The number of patients at risk were those who did not meet the specified criterion
pre-treatment. Note that glucose and lipid data were obtained under fasting conditions.
Table 7.1.7.2.2.1: Incidence of Potentially Clinically Important
Laboratory Values
Placebo-Controlled Studies9

9

NR = number of patients at risk for an abnormality, excluding those meeting the criterion at baseline. NPCI =
number of patients meeting the criterion after baseline. %PCI = percentage of patients at risk who met the criteria
after baseline.
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Laboratory
Test(units)
Hemoglobin (g/dl)

Hematocrit
(fraction)

RBC’s
(1012 cells/L)
Platelets
(109 cells/L)
Leukocytes
(109 cells/L)
Neutrophils
(109 cells/L)
Eosinophils
(109 cells/L)
AST (U/L)
ALT (U/L)
AlkPhos (U/L)
Tot Bilirubin
(mg/dL)
Creatinine (mg/dL)
Sodium (mmol/L)
Potassium
(mmol/L)
Calcium (mg/dL)
Glucose (mg/dL)
HbA1C (%)
Cholesterol
(mg/dL)
LDL (mg/dL)
HDL (mg/dL)
Triglycerides
(mg/dL)
Prolactin
(ng/mL)
Free thyroxine
TSH(mIU/L)

PCI
Criterion
≤11.5(M)
≤10.5(F)
≥18.5(M)
≥16.5(F)
≤0.37(M)
≤0.32(F)
≥0.55(M)
≥0.50(F)
≤3
≥6
≤100
≥600
≤3
≥16
≤0.5
≤1.5
≥10
≥1

NR
572
243
576
250
377
126
383
129
824
811
815
816
825
823
823
816
810
806

Quetiapine SR
NPCI
1
6
0
0
5
1
0
0
1
6
2
0
3
6
1
12
20
18

%PCI
0.2
2.5
0
0
1.3
0.8
0
0
0.1
0.7
0.2
0
0.4
0.7
0.1
1.5
2.5
2.2

NR
178
88
178
90
114
42
116
44
268
264
261
261
268
268
268
265
264
262

Placebo
NPCI
2
2
0
0
3
1
0
0
1
1
0
0
1
2
0
2
6
4

%PCI
1.1
2.3
0
0
2.6
2.4
0
0
0.4
0.4
0
0
0.4
0.7
0
0.8
2.3
1.5

≥3×ULN
≥3×ULN
≥3×ULN
≥1.5×ULN

803
794
802
802

6
8
1
0

0.7
1.0
0.1
0

259
256
259
258

1
3
0
2

0.4
1.2
0
0.8

≥1.58
≤132
≥152
≤3
≥5.5
≤8.4
≥11.2
≤45
≥126
>7.5
≥240

798
791
799
794
788
574
578
812
773
578
718

3
4
0
1
14
9
0
1
67
4
67

0.4
0.5
0
0.1
1.8
1.6
0
0.1
8.7
0.7
9.3

259
257
257
256
249
191
194
264
254
194
232

1
0
2
1
6
1
0
1
15
0
21

0.4
0
0.8
0.4
2.4
0.5
0
0.4
5.9
0
9.1

≥160
≤40
≥200

691
600
659

47
87
118

6.8
14.5
17.9

227
195
214

17
23
11

7.5
11.8
5.1

>20(M)
>30(F)
<0.8×LLN
>5

373
145
806
786

21
18
4
21

5.6
12.4
0.5
2.7

116
48
262
256

8
7
0
3

6.9
14.6
0
1.2

On visual inspection of these data, the proportion of quetiapine SR-treated patients with a PCI
value was noticeably greater than the corresponding proportion of placebo patients on a number
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of laboratory measures: high RBC count, low neutrophil count, high eosinophil count, AST, low
serum sodium, low serum calcium, high fasting glucose and Hb1AC, low HDL, high triglyceride
levels, free thyroxine, and TSH.
However, the incidence difference was statistically significant, at an alpha level of 0.10, for only
one parameter: 17.9% of quetiapine SR patients versus 5.1% of placebo patients had a
triglyceride level of 200 mg/dL or greater (p<0.0001). This effect did not demonstrate clear
dose-relatedness across the quetiapine SR dose groups: 17.5% at 400mg, 16.6% at 600mg, and
19.4% at 800mg. The proportion of quetiapine IR patients meeting this criterion was almost as
high (15.6%).
The one quetiapine SR patient from study 132 who experienced agranulocytosis (neutrophil
count under 500/mm3) is discussed under section 7.1.3.3. The incidence of moderate
neutropenia (neutrophil count <1.5×109/L) was the same in the quetiapine SR and IR groups
(1.5%) and higher than in the placebo group (0.8%).
Although eight quetiapine SR patients had an ALT elevation greater than three times the upper
limit of normal (ULN), the incidence was slightly less than in the placebo group (1.0% versus
1.2%) and no quetiapine SR patient had a bilirubin elevation greater than 1.5 times the ULN.
No patient in the placebo-controlled studies had a clinically significant decreased free thyroxine
level (<0.8×LLN) in combination with an increased TSH (>5 mIU/L). Also, none of these
patients experienced hypothyroidism as an adverse event.
7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities
There were only two dropouts due to laboratory test abnormalities among quetiapine SR-treated
patients in the placebo-controlled studies: patient E0402009 in study 132 dropped out due to a
decreased neutrophil count and patient E0019010 in study 133 dropped out to due an increase in
liver transaminases. Neither case was classified as serious. The former case is discussed in
section 7.1.3.3. The latter case occurred in a 41 year old male who was found to have elevated
liver enzymes on day 18 of treatment, with an ALT of 170 IU/L and AST of 75 IU/L (values
were also elevated pre-treatment: ALT 126 and AST 60 IU/L). Alkaline phosphatase was only
slightly elevated (152 IU/L, ULN 145 IU/L) and total bilirubin was normal (0.5 mg/dL; normal
range 0.2 to 1.2 mg/dL). This abnormality was ongoing at the time of the report.
No placebo patient dropped out due to a laboratory test abnormality.
7.1.7.4 Additional analyses and explorations
No additional analyses or explorations which would substantially impact on the safety profile of
this drug were conducted.
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7.1.7.5 Special assessments
No special assessments which would significantly impact on the safety profile of this drug were
performed.

7.1.8 Vital Signs
7.1.8.1 Overview of vital signs testing in the development program
Vital signs were measured at randomization and each visit in the three placebo-controlled
studies, that is, on days 4, 8, 15, 28, and 42 in study 41 and on days 7, 14, 21, 28, and 42 in
studies 132 and 133.
Additionally, in study 41, supine and standing vital signs were recorded within 15 minutes before
dose administration and 1, 6, and 12 hours after dosing on study days 1, 2, 5, 6, 8, and 9. On day
15, all hospitalized patients had supine and standing vital signs before dosing and 1, 6, and 12
hours post-dose.
7.1.8.2 Selection of studies and analyses for overall drug-control comparisons
The procedure for measuring orthostatic blood pressure was different in study 41 (after 5 minutes
of rest, then after 30 seconds or less of standing) versus studies 132 and 133 (after 10 minutes at
rest, then 2 minutes of standing). Thus, for orthostatic pulse and blood pressure data, analyses
were based on the pool of only 132 and 133.
This review focused on those analyses best suited to identify significant abnormalities in blood
pressure, pulse, and body weight, specifically analyses of potentially clinically important outliers
and dropouts due to vital sign findings.
7.1.8.3 Standard analyses and explorations of vital signs data
7.1.8.3.1 Analyses focused on measures of central tendencies
Analyses of mean change from baseline in vital sign measurements are not suitable for
identifying abnormalities of potential clinical importance and, thus, were not reviewed.
7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal
Table 7.1.8.3.2.1 below displays the proportions of quetiapine SR and placebo patients who
manifested a potentially clinically important (PCI) supine vital sign abnormality at any time.
Criteria for PCI values are specified in the table.
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Measure
(units)
Pulse (bpm)

Systolic BP
(mmHg)

Diastolic BP
(mmHg)

Table 7.1.8.3.2.1: Incidence of Potentially Clinically Important
Supine Vital Sign Measurements
Placebo-Controlled Studies10
PCI
Quetiapine SR
Placebo
Criterion
NR
NPCI
%PCI
NR
NPCI
>120
930
10
1.1
310
3
<50
930
4
0.4
310
4
≥15 incr
931
381
40.9
310
98
≥15 decr
931
167
17.9
310
75
≥180
931
9
1.0
310
2
≤90
914
71
7.8
304
21
≥20 incr
931
225
24.2
310
82
≥20 decr
931
230
24.7
310
70
≥105
931
18
1.9
308
6
≤50
928
49
5.3
308
11
≥30 incr
931
35
3.8
310
14
≥20 decr
931
139
14.9
310
39

%PCI
1.0
1.3
31.6
24.2
0.6
6.9
26.5
22.6
1.9
3.6
4.5
12.6

The only notable difference between treatment groups was with respect to the percentage of
patients with a 15 bpm or greater increase in supine pulse: 40.9% of quetiapine SR patients and
31.6% of placebo patients met this criterion. This difference is statistically significant (Mantel
Haenszel chi-square p-value = 0.003). There is a suggestion that this effect may be dosedependent: at the 400, 600, and 800mg doses, the proportions of patients meeting this criterion
were 29%, 42%, and 45%, respectively. A high proportion of quetiapine IR patients also met
this criterion (42.6%).
Based on the pool of data from studies 132 and 133, Table 7.1.8.3.2.2 provides the proportions of
patients who met criteria for potentially clinically important orthostatic changes at any time, with
PCI changes as defined in the table.

Measure
(units)
Pulse (bpm)
Systolic BP
(mmHg)

Table 7.1.8.3.2.2: Incidence of Potentially Clinically Important
Orthostatic Vital Sign Changes
Studies 132 and 13311
PCI
Quetiapine SR
Placebo
Criterion
NR
NPCI
%PCI
NR
NPCI
619
90
14.5
212
23
≥20 incr
647
63
9.7
225
17
≥20 decr

10

%PCI
10.8
7.6

NR = number of patients at risk for an abnormality, excluding those meeting the criterion at baseline. NPCI =
number of patients meeting the criterion after baseline. %PCI = percentage of patients at risk who met the criteria
after baseline. Increases or decreases represent changes in the measurement value from the time of randomization.
11
NR = number of patients at risk for an abnormality, excluding those meeting the criterion at baseline. NPCI =
number of patients meeting the criterion after baseline. %PCI = percentage of patients at risk who met the criteria
after baseline. Increases or decreases represent changes in the measurement value from the time of randomization.
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Measure
(units)
Diastolic BP
(mmHg)
Combined pulse
and systolic BP

Table 7.1.8.3.2.2: Incidence of Potentially Clinically Important
Orthostatic Vital Sign Changes
Studies 132 and 13311
PCI
Quetiapine SR
Placebo
Criterion
NR
NPCI
%PCI
NR
NPCI
656
24
3.7
226
4
≥20 decr
incr pulse ≥20
and decr SBP
≥20

610

5

0.8

211

1

%PCI
1.8
0.5

Although the incidence of PCI orthostatic vital sign findings was consistently higher in the
quetiapine SR group compared to placebo, none of these differences was statistically significant
at an alpha level of 0.10.
With respect to changes in body weight, Table 7.1.8.3.2.3 below displays the fractions of study
completers, by body mass index at randomization, who exhibited a weight increase of 7% or
greater in the placebo-controlled studies.
Table 7.1.8.3.2.3: Incidence of a 7% or Greater Increase in Body Weight from Randomization to End
of Treatment
Placebo-Controlled Studies (Study Completers)
BMI (kg/m2) Category at
Quetiapine SR
Placebo
Randomization
NR
NPCI
%PCI
NR
NPCI
%PCI
41
10
24.4
14
2
14.3
<18.5
220
44
20.0
70
4
5.7
18.5 to <25
130
9
6.9
31
3
9.7
25 to <30
118
10
8.5
38
1
2.6
30 to <40
40
2
5.0
10
1
10.0
≥40
549
75
13.7
163
11
6.7
Total

Overall, a significantly higher proportion of quetiapine SR patients experienced a 7% or greater
weight gain during these trials (13.7% versus 6.7%, p-value = 0.02). However, this change did
not appear to be dose related: at 400, 600, and 800mg of quetiapine SR, the fractions of patients
meeting this criterion were 13%, 18%, and 11%, respectively. Among the quetiapine SR
patients, the highest incidence of substantial weight gain appeared to occur in the two lowest
baseline BMI groups.
7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities
An enumeration of dropouts due to vital sign abnormalities among the quetiapine SR- and
placebo-treated patients in the placebo-controlled studies is presented in Table 7.1.8.3.3.1 below.
The most common abnormality leading to dropout was hypotension or orthostatic hypotension.
No placebo patient dropped out due to a vital sign abnormality.
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Table 7.1.8.3.3.1: Dropouts (n(%)) Due to Vital Sign Abnormalities
Placebo-Controlled Studies
Vital Sign Abnormality
Quetiapine SR
Placebo
N=951
N=319
Hypotension/Orthostatic hypotension
4 (0.4%)
0
Tachycardia/Increased heart rate
2 (0.2%)
0
Blood pressure increased
2 (0.2%)
0
Pyrexia
1 (0.1%)
0
7.1.8.4 Additional analyses and explorations
There are no other analyses which would impact on the safety profile of quetiapine SR.

7.1.9 Electrocardiograms (ECGs)
7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results
In the placebo-controlled trials, 12-lead ECG’s were recorded at screening and at the end of
treatment. For studies 132 and 133, a pre-treatment ECG was required within seven days prior
to randomization.
There is no new preclinical information in this application.
ECG data from the placebo-controlled studies were transmitted to the same ECG laboratory
(eResearch), where they were processed through a computer interpretation program and then
reviewed by an ECG analyst, followed by a board-certified cardiologist.
7.1.9.2 Selection of studies and analyses for overall drug-control comparisons
Analyses of ECG data are based on the pool of the three placebo-controlled trials. This review
encompassed evaluations of the incidence of potentially clinically significant ECG findings as
well as dropouts due to ECG abnormalities.
7.1.9.3 Standard analyses and explorations of ECG data
7.1.9.3.1 Analyses focused on measures of central tendency
Analyses of mean changes in ECG parameters are not well suited to detect occurrences of
significant ECG findings and, therefore, are not included in this review.
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7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal
Table 7.1.9.3.2.1 below depicts the percentages of quetiapine SR and placebo patients in the
three placebo-controlled studies who experienced potentially clinically important (PCI) ECG
parameter values at any time during treatment. Criteria for PCI measures are provided in the
table. The QT interval was corrected using the Fridericia method.12 Change values are from
randomization to the time of measurement.
Table 7.1.9.3.2.1: Incidence of Potentially Clinically Important
ECG Measurements
Placebo-Controlled Studies
Measure
PCI
Quetiapine SR
Placebo
(units)
Criterion
NR
NPCI
%PCI
NR
NPCI
781
6
0.8
253
0
Heart rate (bpm) >120
769
2
0.3
250
5
<50
782
226
28.9
253
35
≥15 incr
782
44
5.6
253
41
≥15 decr
777
0
0
250
0
PR (ms)
≥210
778
4
0.5
252
0
QRS interval
≥120
(ms)
782
0
0
253
0
≤50
782
0
0
253
0
QT interval (ms) ≥500
782
5
0.6
253
3
≥60 incr
773
5
0.6
250
2
QTc (ms)
≥450
782
2
0.3
253
0
≥60 incr

%PCI
0
2.0
13.8
16.2
0
0
0
0
1.2
0.8
0

The only measure on which the proportion of drug patients with a PCI value was statistically
significantly higher than the corresponding placebo proportion was an increase in heart rate of 15
bpm or greater (28.9% versus 13.8%, p<0.0001; alpha=0.10). This is consistent with the similar
finding based on vital sign data discussed above. There was no evidence of a clear doseresponse relationship between quetiapine SR dose and incidence of a substantial increase in heart
rate: for the 400, 600, and 800mg dose groups, the frequency of this abnormality was 27%, 27%,
and 34%, respectively. The mean change in heart rate from randomization to end of treatment,
which is cited in the sponsor’s proposed labeling, was +7.36 bpm for quetiapine SR and -0.65
bpm for placebo.
No patient in the placebo-controlled trials experienced a QTc value of 500 msec or greater
during study treatment.13

12

Since quetiapine does appear to be associated with an increase in heart rate, use of the Fridericia correction
method, as opposed to the Bazett’s formula, seems appropriate.
13
Patient E0505033 in study 132 did have a QTc of 507 msec at the time of enrollment (prior to study drug
treatment). This patient was discontinued from the trial due to failure to meet eligibility criteria.
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7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities
Two patients are listed by the sponsor as having dropped out due to ECG abnormalities, both
with increases in heart rate and both within the first week of study drug treatment: patient
E0805008 in study 132 had received quetiapine SR 400 mg/day and patient E0007022 took
quetiapine SR 600 mg/day. Both patients experienced other adverse events at about the same
time and it is unclear to what extent the increase in heart rate contributed to the decision to
discontinue study participation. No other patients were designated as dropping out due to an
ECG abnormality.
7.1.9.4 Additional analyses and explorations
No additional analyses or explorations of ECG data were conducted.

7.1.10 Immunogenicity
No immunogenicity studies were performed.

7.1.11 Human Carcinogenicity
No carcinogenicity study data was submitted with this application.

7.1.12 Special Safety Studies
Four clinical pharmacology studies were performed to establish a starting dose of quetiapine SR
(studies 87 and 98) and evaluate a dose escalation scheme for quetiapine SR (studies 109 and
145) for use in the subsequent safety and efficacy trials. The results are summarized below.
Studies 87 and 98 were conducted in patients with schizophrenia, schizoaffective disorder, and
bipolar disorder. Study 109 was done in patients with schizophrenia, schizoaffective disorder, or
disorganized schizophrenia whereas study 145 examined patients with schizophrenia or
schizoaffective disorder.
Study 87 compared the safety and tolerability of four fixed doses of quetiapine SR (50, 100, 200,
and 300mg) with quetiapine IR doses given according to approved labeling. No safety or
tolerability issues were identified with the 300mg starting dose.
Study 98 was similarly designed and examined doses of quetiapine SR 400, 600, and 800mg. A
starting dose of 400mg increased pulse rates up to 160 bpm and the study was prematurely
terminated. This investigation suggested that starting doses of 400mg (and higher) may not be
well tolerated.
Study 109 provided evidence of safety and good tolerability when quetiapine SR was started at
300mg, escalated to 600mg by day 5, and then escalated to 800mg by day 8. This dosing
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regimen was compared to patients who received a fixed dose of 300 mg/day throughout the
study. This dose escalation schedule was utilized in the Phase 3 study 41.
Study 145 compared the safety and tolerability of two different dose escalation schemes for use
in the pivotal studies (studies 132 and 133) with patients who received a fixed dose of 300
mg/day. One escalation scheme allowed patients to reach a dose of 800mg by day 4 and the
other allowed patients to reach a dose of 800mg by day 3. The results of this study supported the
selection of the 3-day dose escalation scheme, which was used in studies 132 and 133.
Additionally, study 146 evaluated the feasibility of switching from quetiapine IR to quetiapine
SR in adult outpatients with schizophrenia. This study was comprised of a 4-week run-in period
followed by a 6-week, randomized, double-blind, double-dummy phase in which patients
receiving a stable fixed dose of quetiapine IR (400, 600, or 800 mg/day) were randomized in a
1:2 ratio to continue treatment with quetiapine IR at the same dose (N=166) or be switched to the
same total daily dose of quetiapine SR (N=330). In terms of efficacy, a slightly higher
proportion of patients who switched to quetiapine SR discontinued due to lack of efficacy (2.1%
versus 0.6%) or had an increase in PANSS total score of 20% or more (8.5% versus 6.6%) based
on week 6 LOCF results in the modified intent-to-treat population. The fraction of patients
meeting either criterion was 9.1% of the patients switched to the SR formulation and 7.2% of the
patients continuing quetiapine IR. Also, comparison of the two groups in terms of total adverse
event frequency, incidence of serious adverse events, adverse events leading to discontinuation,
and occurrence of tachycardia, orthostatic hypotension, and somnolence revealed that switching
from IR to an equal dose of SR was safe and well tolerated.
In addition, study 115 explored the safety and tolerability of quetiapine SR in elderly patients
with Alzheimer’s disease who had symptoms of psychosis and/or agitation. In this multicenter,
randomized, double-blind, double-dummy investigation, patients were randomized in a 2:1 ratio
to either quetiapine SR or quetiapine IR, respectively, for six weeks of treatment. On day 1,
quetiapine SR was initiated at a dose of 50 mg/day and quetiapine IR at a dose of 25 mg/day. On
day 2, quetiapine IR was increased to 50 mg/day administered on a twice daily basis. Both
formulations were increased to 100 mg/day on day 4. From day 8 on, the dose was titrated to a
maximum of 300 mg/day (or decreased down to 50 mg/day) based on tolerability and clinical
response. A total of 100 patients were randomized, 68 to quetiapine SR and 32 to quetiapine IR.
Both dosing regimens were safe and well tolerated in terms of the frequency and nature of
adverse events.

7.1.13 Withdrawal Phenomena and/or Abuse Potential
No systematic studies of withdrawal effects were conducted. There were no reports of abuse of
quetiapine SR in the conducted studies.
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7.1.14 Human Reproduction and Pregnancy Data
There were no reported pregnancies with quetiapine SR.

7.1.15 Assessment of Effect on Growth
The effect of quetiapine SR on growth was not assessed in these trials, which were conducted
almost entirely in adult patients.

7.1.16 Overdose Experience
There were no reports of quetiapine SR overdose in the original safety database (Phase 1-3
trials).
There was one report of accidental overdose due to illness relapse in the Four-Month Safety
Update (patient E3802007 in study 147). This event was non-fatal and apparently not associated
with any adverse events. The amount of drug ingested is unclear from the documentation
provided.

7.1.17 Postmarketing Experience
Quetiapine SR has not been marketed in any country. Thus, there are no postmarketing data
available at this time.

7.2 Adequacy of Patient Exposure and Safety Assessments
7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and
Extent of Exposure) Used to Evaluate Safety
7.2.1.1 Study type and design/patient enumeration
The quetiapine SR development program was comprised of 18 completed and three ongoing
human studies:
• seven pharmacokinetic studies.
• five clinical pharmacology studies.
• four clinical safety and efficacy studies in patients with schizophrenia, including three placebocontrolled studies (studies 41, 132, and 133) and one active-controlled study (study 146).
• two other studies, specifically a safety/ tolerability study in patients with Alzheimer’s disease
(115) and a pharmacokinetic study in adolescents with schizoaffective disorder, which was
prematurely terminated after enrolling one patient (study 116).
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• three ongoing studies at the time of the original submission, namely a relapse prevention study
in schizophrenia (study 4), a safety/tolerability study in healthy volunteers (study 13), and an
open-label switching study in patients with schizophrenia (study 147).
These studies are listed by study type in Table 7.2.1.1.1 below.
Table 7.2.1.1.1: Listing of Human Studies by Study Type
Study Type
Study Numbers
1, 3, 36, 37, 86, 97, 118.
Pharmacokinetic Studies
Clinical Pharmacology (PD) 8, 87, 98, 109, 145.
Studies
41, 132, 133, 146.
Safety and Efficacy in
Schizophrenia
115, 116.
Other Completed Studies
4, 13, 147.
Ongoing Studies
This program included over 2,400 patients with schizophrenia or other psychotic disorders, of
whom more than 1,500 were treated with quetiapine SR.
Based on data provided in the table of studies, 155 subjects received quetiapine SR in
pharmacokinetic studies, 225 received quetiapine SR in clinical pharmacology
(pharmacodynamic) studies, and 69 in the two other completed studies.
In the four Phase 3 safety and efficacy studies in schizophrenic patients, a total of 1,282 patients
received quetiapine SR and, of these, 951 were treated in one of the three placebo-controlled
trials (studies 41, 132, and 133). An enumeration of patients by treatment group in the pool of
the Phase 3 trials is displayed in Table 7.2.1.1.2 below.
Table 7.2.1.1.2: Enumeration of Enrolled Patients
Phase 3 Studies
Study
Quetiapine Quetiapine
Placebo
SR
IR
272
176
84
41
347
123
118
132
332
116
117
133
331
166
0
146
1282
581
319
Total Phase 3
951
415
319
Total Phase 3 PlaceboControlled14

Total
532
588
565
497
2182
1685

14 The safety population included all randomized patients who took study drug. One enrolled Quetiapine IR patient
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See section 7.2.1.3 for an enumeration of quetiapine patients by fixed dose group.
The studies which were ongoing at the time of the original submission were complete at the time
of the Four-Month Safety Update on 11-16-06 and are summarized below.
• Study 4 – a study of relapse prevention in patients with schizophrenia (Nsafety = 327). Patients
were switched from previous antipsychotic treatment to quetiapine SR, in the flexible daily dose
range of 400 to 800 mg/day. Treatment continued during a stabilization period that preceded
randomization. Patients had to be stable and minimally symptomatic for 16 weeks to be eligible
for randomization to continued quetiapine SR or placebo. A total of 197 patients completed the
stabilization phase and were randomized. Although randomized therapy was to continue for one
year, an initial pre-planned interim analysis of the first 45 relapse cases showed that quetiapine
SR significantly prolonged the time to relapse and the study was terminated.
• Study 13 – a randomized, double-blind, two-period crossover study to compare the safety and
tolerability of a titration of quetiapine SR with placebo in healthy volunteers (Nsafety = 68). The
cross-over periods consisted of a seven-day treatment interval with quetiapine SR or placebo
separated by a washout of at least six days. Placebo was given on day 1, then quetiapine SR (or
matching placebo) was given in doses of 50mg (days 2 and 3), 150mg (days 4 and 5), and 300mg
(days 6 and 7). Intolerability was determined by non-inferiority testing of a composite score
from predefined safety variables, including orthostatic blood pressure changes, drowsiness, and
syncope. This study is intended to support other indications, including major depression and
generalized anxiety disorder.
• Study 147 – a 12-week, open-label, non-comparative study in patients with schizophrenia to
evaluate the feasibility of switching any antipsychotic treatment to quetiapine SR (Nsafety = 477).
Treatment was initiated during a four day cross-titration phase where ongoing antipsychotic
medication was phased out and quetiapine SR was phased in over three days. For the next 12
weeks, quetiapine SR was administered using flexible dosing in the range 400 to 800 mg/day.
Response was measured as the proportion of patients at week 12 who had an improved clinical
benefit based on an assessment of clinical efficacy combined with tolerability on the CGIClinical Benefit (CGI-CB) score. A total of 370 patients completed the study.
7.2.1.2 Demographics
Demographic characteristics of patients by treatment group in the placebo-controlled Phase 3
study pool are displayed in Table 7.2.1.2.1 below. The following differences across treatment
groups are noted:
• a larger percentage of females in the quetiapine IR 400mg group compared to the other groups.
• a lower mean age in the quetiapine IR 400mg group.
• a smaller percentage of Blacks in the quetiapine IR 400mg group.

did not take the study drug and, thus, was excluded from the placebo-controlled safety population.
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• a larger percentage of Blacks in the quetiapine IR 800mg group.
• a larger percentage of other races (all Oriental) in the quetiapine IR 400mg group.

Treatment
Group
Placebo
SR 300mg
SR 400mg
SR 600mg
SR 800mg
Total SR
IR 300mg
IR 400mg
IR 600mg
IR 800mg
Total IR

Table 7.2.1.2.1: Demographic Characteristics
Phase 3 Placebo-Controlled Studies
Gender(%)
Age (yrs)
Race (%)
Male Female Mean
Range
White
Black
68%
32%
38
18-65
46%
32%
74%
26%
39
18-64
52%
36%
70%
30%
38
18-61
45%
32%
69%
31%
38
18-61
48%
34%
72%
28%
38
18-63
51%
30%
71%
29%
38
18-64
49%
32%
76%
24%
39
19-62
48%
39%
59%
41%
34
18-62
59%
6%
73%
27%
40
21-60
44%
37%
64%
36%
41
19-65
27%
62%
67%
33%
38
18-65
45%
35%

Other
22%
12%
23%
18%
19%
19%
13%
35%
19%
11%
20%

No patients under the age of 18 or over the age of 65 took part in the placebo-controlled studies.
However, it should be noted that 68 patients with Alzheimer’s disease in the age range 65 to 94
years (mean age 80.47 years) were treated with quetiapine SR in study 115, which is described in
section 7.1.12 above.
7.2.1.3 Extent of exposure (dose/duration)
The duration of exposure by dose group during randomized treatment in the placebo-controlled
studies is displayed in Table 7.2.1.3.1 below.
Table 7.2.1.3.1: Mean Duration of Exposure to Study Medication by Dose Group
Phase 3 Placebo-Controlled Studies
Dose Group
N
Duration of Exposure (days)
≤28
>28 and ≤42
>42
319
123
132
64
Placebo
91
51
36
4
SR 300mg
227
60
102
65
SR 400mg
310
103
136
71
SR 600mg
323
105
146
72
SR 800mg
951
319
420
212
Total SR
90
47
37
6
IR 300mg
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IR 400mg
IR 600mg
IR 800mg
Total IR

123
86
115
414

23
48
48
166

59
35
48
179

41
3
19
69

The total number of patient exposure years (PEY’s) for each treatment is as follows:15
• Quetiapine SR = 82.9 patient-years.
• Quetiapine IR = 33.3 patient-years.
• Placebo = 26.7 patient-years.
Of the 82.9 PEY’s with quetiapine SR, 5.8 were with 300mg, 21.5 with 400mg, 27.1 with
600mg, and 28.5 with 800mg.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety
7.2.2.1 Other studies
There were no other known studies conducted with quetiapine SR.
7.2.2.2 Postmarketing experience
Since quetiapine SR has not been marketed, there are no post-marketing data.
7.2.2.3 Literature
A worldwide literature search was requested from the sponsor subsequent to the filing meeting
for this application. AstraZeneca responded on 10-17-06 via a formal submission.
Published literature from 8-1-05 through 7-31-06 was reviewed utilizing Planet (an internal
AstraZeneca database), BIOSYS Previews, EMBASE, IPAB, PsycINFO, and Ovid
MEDLINE(R). The search was designed to capture all relevant safety information pertaining to
the use of the active ingredient, quetiapine.
The sponsor states that, in their opinion, the results of the search reflect the known safety profile
for Seroquel IR and do not highlight any additional issue affecting the safety of Seroquel SR.
I performed a search of the literature on 3-12-07 using PubMed with the search string
“quetiapine AND (sustained release OR SR)” with no limits on the search criteria. This

15 Patient-years = (N × mean duration in days)/365.
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produced four published articles. I reviewed the abstract of each article and none revealed a
safety problem associated with the use of any quetiapine agent.

7.2.3 Adequacy of Overall Clinical Experience
Given that this product is a new formulation of an already marketed product and that the AUC
and Cmax of the SR and IR formulations are comparable, the overall clinical experience with
quetiapine SR to date is judged to be adequate.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing
No special animal or in vitro testing was deemed necessary for this product.

7.2.5 Adequacy of Routine Clinical Testing
The routine clinical testing conducted in the development program for quetiapine SR is felt to be
adequate.

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup
No major differences in the metabolism, clearance, or potential for interactions is expected for
quetiapine SR versus the marketed IR formulation. Thus, this workup is not deemed necessary
for the approval of this product.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and
Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study
The evaluation for potential adverse events is adequate in this case. The complete safety
findings from the long-term relapse prevention trial, study 4, have been submitted to the Agency
as a separate supplement for review and will shed some light on the safety profile of quetiapine
SR with extended use. Therefore, no recommendations for further study are warranted at this
time.

7.2.8 Assessment of Quality and Completeness of Data
The quality of the safety data was addressed in two formal audits conducted by Dr. Dubitsky: 1)
examination of the accuracy and completeness of adverse event information in narrative
summaries and case report tabulations relative to information contained in the corresponding
Case Report Forms (CRF’s) and 2) evaluation of the acceptability of the adverse coding from
verbatim (investigator) terms to MedDRA preferred terms.
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The CRF audit compared the adverse event information in CRF’s, narratives, and case report
tabulations (.xpt files) for about 5% of the 214 patients for whom CRF’s were submitted with the
original application. These 11 patients are listed in Table 7.2.7.1 below.
Table 7.2.7.1: Adverse Event Audit
List of Patients Audited (Study/Center/Patient Number)
041/26/0451
133/44/044034
041/28/0513
133/47/047004
132/503/0503007
146/1406/1406002
132/506/506009
146/2204/2204001
133/15/015001
115/33/003306
133/19/019015
This audit revealed good consistency of adverse event information across these three sources of
adverse event data.
The acceptability of the adverse event coding, which was performed by the sponsor, was
assessed by comparing each verbatim term to the corresponding preferred term (and vice-versa)
for the Phase 3 placebo-controlled studies (41, 132, and 133), utilizing the adverse event line
listing (.xpt file) for each study. This audit did not reveal any significant deficiencies.

7.2.9 Additional Submissions, Including Safety Update
A Four-Month Safety Update Report was submitted by the sponsor on 11-16-06. This report
contains data from three studies that were ongoing at the time of the original application
submission.
These studies are now complete. Findings with respect to deaths, non-fatal serious adverse
event, and dropouts due to adverse events have been incorporated into the appropriate parts of
section 7.1 of this review.

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions
The clinical review of the safety database for the Seroquel SR development program revealed no
findings which were attributable to quetiapine treatment and inconsistent with the previously
observed safety profile for Seroquel.

56

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

7.4 General Methodology
7.4.1 Pooling Data across Studies to Estimate and Compare Incidence
7.4.1.1 Pooled data vs. individual study data
The primary source of safety data was the pool of the three Phase 3 placebo-controlled studies
(41, 132, and 133). All three studies were six-week, randomized, double-blind, fixed dose
comparisons of the safety and efficacy of quetiapine SR, quetiapine IR, and placebo in acutely ill
patients with schizophrenia. There are some differences, however, between study 41, on the one
hand, and studies 132 and 133, on the other:
1) study 41 used a slower rate of dose titration than studies 132 and 133 (for example, high dose
patients were titrated to 800mg by day 8 in study 41 and by day 3 in studies 132 and 133).
2) quetiapine SR was dosed in the morning in study 41 and in the evening in the other two
studies.
3) the lowest fixed dose in study 41 was 300 mg/day but 400 mg/day in the other studies.
4) hospitalization was required for the first 10 days in study 41 but was optional in the other
studies.
5) patients with diabetes mellitus were permitted in study 41 but were specifically excluded in
the other studies.
6) the procedure for measuring orthostatic blood pressure was different in study 41 (after 5
minutes of rest, then after 30 seconds or less of standing) versus studies 132 and 133 (after 10
minutes at rest, then 2 minutes of standing).
Thus, for orthostatic pulse and blood pressure data, analyses were based on the pool of only 132
and 133.
Otherwise, all three studies were pooled for safety analyses with the exception of deaths and
other serious adverse events, which were examined across the all Phase 1, Phase 2, and Phase 3
studies. Note that safety data from the three studies that were ongoing at the time of the original
application (studies 4, 13, and 147) were not included in that submission but were reported in the
Four-Month Safety Update and are incorporated into the appropriate parts of section 7.1 of this
review.
7.4.1.2 Combining data
Despite the above difference between study 41 and the other two studies, no formal weighting
method was utilized by the sponsor in pooling data across the three Phase 3 studies. It would be
difficult to formulate a rationale method for accomplishing this and, in most important respects,
these studies are similar. Thus, I have no objection to the sponsor’s pooling of unweighted data
in this case.
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7.4.2 Explorations for Predictive Factors
7.4.2.1 Explorations for dose dependency for adverse findings
A possible dose-dependent relationship was observed for increased pulse rate in the placebocontrolled study pool: at the 400, 600, and 800mg fixed doses of quetiapine SR, the proportions
of patients experiencing an increase in pulse rate of at least 15 bpm were 29%, 42%, and 45%,
respectively. When heart rate data were derived from ECG recordings, however, this
relationship was less clear, with frequencies of this abnormality observed in 27%, 27%, and 34%
of these groups, respectively.
There was no evidence of a clear dose-dependent relationship in the incidence of any of the four
common, drug-related adverse events (dry mouth, somnolence, dizziness, and dyspepsia),
elevated triglyceride levels, or substantial weight increases.
7.4.2.2 Explorations for time dependency for adverse findings
In the absence of long-term, placebo-controlled data, an adequate assessment of the timedependency for adverse events could not be undertaken.
7.4.2.3 Explorations for drug-demographic interactions
Two drug-demographic interactions were observed with respect to the four common, drugrelated adverse experiences: 1) older patients were at an increased risk of dry mouth compared
than younger patients and 2) females were at an increased risk of dizziness compared to males.
See section 7.1.5.6.2 above for further details. The clinical significance of these findings is
unknown.
7.4.2.4 Explorations for drug-disease interactions
Drug-disease interactions were not specifically studied in the quetiapine SR trials.
7.4.2.5 Explorations for drug-drug interactions
No drug-drug interaction studies were conducted.

7.4.3 Causality Determination
Causality of common adverse events in this safety database was judged based on a comparison
with the corresponding placebo incidence: an incidence among drug-treated patients at least
twice the placebo incidence is the generally accepted criterion for a causal relationship.
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8

ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration
Study 132 was a fixed dose study of QTP SR that examined doses of 400, 600, and 800 mg/day
versus placebo in the treatment of schizophrenia. All three dose groups produced a significant
difference over placebo.
Patients were randomized to 400, 600, and 800 mg treatment groups. For all dose groups, dosing
for QTP SR began at 300 mg/day for the first day of treatment. For the 600 and 800 mg
treatment groups, dosage was increased to 600 mg/day at Day 2. For the 800 mg treatment
group, dosage was increased to 800 mg/day at Day 3.
Based on drug/placebo comparisons, there was evidence of a significant treatment effect for the
low dose (p<0.05), and results at the two higher doses had greater robustness (p<0.001), but were
similar in magnitude of effect size [LS mean change from baseline of -24.8 (SE=2.5, 95% CI = 29.8 to -19.9), -30.9 (SE=2.5, 95% CI = -35.8 to -26.0), and -31.3 (SE=2.5, 95% CI= -36.1 to 26.4) for 400 mg, 600 mg, and 800 mg, respectively]. There is overlap of the 95% CI’s among
all three doses. Therefore, there appears to be no advantage of the higher doses (600 and 800
mg) over the lower dose (400 mg).
The sponsor wishes to include language in labeling regarding switching patients from QTP IR to
QTP SR at the equivalent total daily dose. In support of this language, they submitted the results
of study 146, an international, multicenter (74 centers in 14 countries [in Australia, Europe, Asia,
U.S., Africa and Canada]), double-blind, randomized, parallel group, double-dummy study in
outpatients with schizophrenia. This study consisted of a 4-week run-in period to ensure patients
were clinically stable (CGI Severity of Illness ≤3 with no changes from enrollment to
randomization) and on a stable dose of QTP IR for at least 4 weeks prior to randomization.
Patients taking QTP IR 300 to 450 mg/d at enrollment received QTP IR 400 mg/d during the
run-in period, patients taking QTP 475 to 650 mg/d received 600 mg/d and patients taking 675 to
800 mg/d received 800 mg/d during the run-in period. Eligible patients were randomized to 6
weeks of treatment with a fixed dose of either the same dose of QTP IR or the same total daily
dose of QTP SR at a ratio of 1:2. The primary outcome variable was the proportion of patients
who discontinued due to lack of efficacy or whose PANSS total score increased 20% or more
from randomization at any visit. The hypothesis was that the proportion of patients in the IR/SR
treatment sequence was lower than the proportion of patients in the IR/IR treatment sequence
plus 6% (non-inferiority margin). A one-sided non-inferiority test with margin 6% resulted in a
p-value of 0.0431, for which a p-value ≤ 0.025 indicates non-inferiority of SR versus IR. Thus,
the results of study 146 do not provide evidence for switching patients from QTP IR to QTP SR
at the equivalent total daily dose.
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8.2 Drug-Drug Interactions
Per Greg Dubitsky, M.D., there were no serious adverse events that suggested drug-drug
interactions. There were no drug-drug interaction studies in the submission.

8.3 Special Populations
Please see Section 6.1.4.

8.4 Pediatrics
The FDA has granted a deferral for the requirement of submitting pediatric data in this NDA.
The deferral for conducting pediatric studies in the SEROQUEL SR clinical development
program was agreed to at the June 20, 2002 pre-NDA meeting16 between the Division of
Neuropharmacological Drug Products and AstraZeneca. The Division stated that deferral of
pediatric schizophrenia studies for the CR form pending completion of work with the IR form
remained acceptable, during a January 14, 2005 pre-sNDA meeting to discuss the SEROQUEL
Bipolar Depression program.
On February 11, 2003, the Division issued a Pediatric Written Request for SEROQUEL Tablets
(NDA 20-639) for the treatment of schizophrenia and bipolar mania. AstraZeneca states it is
currently working to fulfill the Written Request through the conduct of an ongoing pediatric
(b) (4)
clinical development program.

(b) (4)

8.5 Advisory Committee Meeting
This submission was not presented to the Psychopharmacologic Drugs Advisory Committee.

16

Please note that the information concerning this meeting is taken from the sponsor’s submission, because there
were no FDA meeting minutes in DFS and, per 3/28/06 emails from the project manager supervisor, Paul David, and
project manager, Kimberly Updegraff, such minutes for this meeting are nonexistent.
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8.6 Literature Review
The sponsor stated that overall conclusions regarding the safety of Seroquel SR were supported
by the results of a worldwide literature search for Seroquel IR (immediate release) tablets
reported in the Periodic Safety Report dated 19 September 2005, Section 7.3 Published Studies.
They report that this literature search was recently repeated for the PSUR dated 20 September
2006.
The literature from 01 August 2005 through 31 July 2006 for SEROQUEL was reviewed
utilizing Planet (an internal AstraZeneca database), BIOSYS Previews, EMBASE, IPAB,
PsycINFO, and Ovid MEDLINE(R). The search was designed to capture all relevant safety
information with the use of the active ingredient, quetiapine.
The sponsor stated that in their opinion, the results of the literature searches reflect the known
safety profile for Seroquel IR and do not highlight any additional issue affecting the safety of
Seroquel SR.

8.7 Postmarketing Risk Management Plan
There are no additional recommendations.

8.8 Other Relevant Materials
The Division of Medication Errors and Technical Support (DDMAC) found the sponsor’s
initially proposed proprietary name, Seroquel SR, acceptable from a promotional perspective
(OSE Review 06-0022, dated 3/6/06).
The Division of Medication Errors and Technical Support (DMETS) found the sponsor’s initially
proposed proprietary name, Seroquel SR, concerning for a) potential for confusion between the
proposed extended-release tablet and the existing immediate-release tablet and b)
misrepresentation of a once-a-day product with the suffix “SR” (OSE consult 06-0022, dated
3/6/06). The Division concurred and requested submission of another proposed proprietary
name for evaluation. The sponsor requested reconsideration of the proposed proprietary name,
Seroquel SR, and submitted an alternate name, Seroquel XR.
The Division issued an Information Request Letter including comments and requests from the
Study Endpoints and Label Development (SEALD) Team concerning the sponsor’s proposed
PLR labeling on 3/13/07, and the sponsor responded with revised labeling on 3/20/07.
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9

OVERALL ASSESSMENT

9.1 Conclusions
The sponsor has provided evidence from one study (study 132) that supports the claim of shortterm efficacy for the use of QTP SR in schizophrenia at doses of 400 mg, 600 mg, and 800 mg
once daily. The primary outcome measure in this study was the change from baseline of the
Positive and Negative Syndrome Scale (PANSS) total score at the end of treatment.
Dr. Greg Dubitsky’s clinical review of the safety database for the Seroquel SR development
program revealed no findings which were attributable to quetiapine treatment and inconsistent
with the previously observed safety profile for Seroquel.

9.2 Recommendation on Regulatory Action
Based on the data available at the time of completion of this review, it is recommended that this
application be granted approvable status.
In addition, it is recommended that the following be conveyed to the sponsor in the approvable
letter:
1. Please provide information on withdrawal of your product in other countries and
submission of marketing authorization applications to foreign regulatory agencies.
2. For study 041, according to the text of your submission, this study was conducted
at 49 sites in the U.S. (45) and Canada (4). However, inspection of the list of
study investigators reveals 66 sites in the U.S. (60) and Canada (6). Eleven (11)
of these sites (9 in the U.S. and 2 in Canada) had no enrollment, which brings the
number of enrolling sites to 55. Please clarify.
Final approval is contingent on satisfactory responses to the concerns conveyed in the
approvable letter, satisfactory statistical, CMC, Pharm/Tox, and Biopharm reviews, and mutual
agreement on labeling (see section 9.4).

9.3 Recommendation on Postmarketing Actions
There are no recommendations for postmarketing actions.

9.3.1 Risk Management Activity
There are no recommendations for risk management beyond those already in the sponsor’s
proposed labeling and in the undersigned reviewer’s comments on the sponsor’s proposed
labeling. Please see Section 9.4 for further details.
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9.3.2 Required Phase 4 Commitments
It is recommended that the sponsor be required to perform at least one adequate and well
controlled clinical trial to examine long-term safety and efficacy.

9.3.3 Other Phase 4 Requests
There are no additional recommendations.

9.4 Labeling Review
The following comments are based on a review of the clinical sections of sponsor’s proposed
labeling as presented in their March 20, 2007 submission.
HIGHLIGHTS OF PRESCRIBING INFORMATION
The heading “WARNING: MORTALITY IN ELDERLY PATIENTS WITH DEMENTIA”
should be modified to state “WARNING: INCREASED MORTALITY IN ELDERLY
PATIENTS WITH DEMENTIA-RELATED PSYCHOSIS”.
The bullets
(b) (4)
 “Atypical antipsychotic drugs
an increased risk of death (5.1)
 Causes of death are variable (5.1)
 Quetiapine is not approved for elderly patients with Dementia-Related Psychoses (5.1)”
should be modified to state
 “Risk of death in atypical antipsychotic-treated patients was 1.6 to 1.7 times that in
placebo-treated patients. (5.1)
 SEROQUEL XR (quetiapine) is not approved for treatment of patients with DementiaRelated Psychoses. (5.1)”
Another box should be added to state
“WARNING: SUICIDALITY IN CHILDREN AND ADOLESCENTS See full prescribing
information for complete boxed warning.
 Antidepressants increased the risk of suicidality in short-term studies in children and
adolescents. (5.2)
 Observe closely for clinical worsening, suicidality, or unusual changes in behavior. (5.2)
 Advise families and caregivers of the need for close observation and communication with
the prescriber. (5.2)
 SEROQUEL XR is not approved for use in pediatric patients. (5.2, 8.4)”
HIGHLIGHTS OF PRESCRIBING INFORMATION/Indications and Usage
This section should be modified to state “SEROQUEL XR is indicated for the treatment of
schizophrenia. (1)”
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(b) (4)

9.5 Comments to Applicant
See section 9.2 of this review.

Michelle M. Chuen, M.D.
April 9, 2007

Gregory M. Dubitsky, M.D.
April 9, 2007

cc:

NDA 22-047
HFD-130/Division File
HFD-130/MChuen
/GDubitsky
/NKhin
/MMathis
/TLaughren
/KUpdegraff
79

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

10 APPENDICES
10.1 Review of Individual Study Reports
Study 13217
Investigators/Sites
Forty one investigators conducted this study at 41 sites in Europe (6 in Bulgaria, 5 in Greece, 6
in Romania, and 5 in Russia), Africa (7 in South Africa), and Asia (4 in India, 5 in the
Philippines, and 3 in Indonesia). Investigators and sites are listed in Appendix 10.3.1 in Section
10.3 extracted from the sponsor’s submission.
Objectives
By protocol, the objective of this trial was to demonstrate superior efficacy of sustained-release
(SR) quetiapine fumarate (SEROQUEL, quetiapine) for the three doses, 400mg/day, 600mg/day
and 800mg/day, compared with placebo in the treatment of patients with schizophrenia.
Patient Sample
Important inclusion criteria were:
•
age 18 to 65 years, inclusive
•
documented clinical diagnosis meeting the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV) criteria for any of the following:
Schizophrenia
o catatonic
o disorganized
o paranoid
o undifferentiated
•
a score of at least 4 on one or more of the following PANSS items at randomization Day
1: P1 – delusions; P2 - conceptual disorganization; P3 - hallucinatory behavior; P6 suspiciousness/persecution
•
PANSS total score of at least 70 at enrollment and at randomization Day 1
•
CGI Severity of Illness score of at least 4 (moderately ill) at randomization Day 1 and
worsening of the patient’s condition during the 3 weeks immediately preceding the
randomization CGI assessment, as judged by the investigator.
The following were relevant exclusion criteria:
•
meeting the criteria for any other DSM-IV Axis I diagnosis, concomitant organic mental
disorder or mental retardation

17

Note that important protocol changes are incorporated into my description of the protocol.
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•
•
•
•
•
•

substance abuse or dependence as defined by DSM-IV and not in full remission
hospitalization for the treatment of schizophrenic symptoms for a period of more than 1
month immediately before randomization
a history of non-compliance as judged by the investigator
known lack of response to two or more antipsychotics with adequate doses given for at
least 4 weeks or requirement for clozapine treatment for symptom control, or treatment
with clozapine within 1 month of the randomization.
administration of a depot antipsychotic injection within 1 depot dosing interval before
randomization
use of fluoxetine within 14 days prior to randomization or use of antipsychotic, mood
stabilizer, antidepressant, anxiolytic, hypnotic, or other psychoactive drugs within 48
hours before randomization and throughout the treatment period (except medications
specified in Concomitant Medications below).

Design
This was a 6-week, international, multicenter, double-blind, double-dummy, randomized,
placebo-controlled study. After the enrollment visit and an enrollment period of up to 7 days
patients were randomized to one of the five treatment arms (QTP SR 400 mg/day, QTP SR 600
mg/day, QTP SR 800 mg/day, QTP IR 400 mg/day, or placebo) on Day 1, followed by a titration
period and a fixed dose period of treatment. At randomization, patients were out-patients, inpatients or day patients at a hospital.
The investigational product was administered orally twice daily (with or without food). Dose
initiation in each dose group is described in the table below, extracted from the sponsor’s
submission.

Tablet counts were based on dosing. The dosing schedule for each dose was according to the
table below, extracted from the sponsor’s submission.
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Quetiapine and placebo tablets were packed in wallets. Wallets packed based upon patient
specific treatment were packaged into patient-specific cartons. Each carton contained 5 wallets,
enough to last through the whole study for that subject. Each wallet also contained tablets for an
extra 3 days of treatment. The investigational product was dispensed to the patient on Day 1
(randomization), Day 7, Day 14, Day 21 and Day 28. If the patient was hospitalized during the
study the investigational product was kept by the ward staff and dispensed to the patient on a
daily basis.
If patients were discontinued prematurely, the Day 42 (final visit) assessments were performed at
end of treatment. Unsolicited AE reports occurring up to 30 days after last dose of investigational
product were recorded together with concomitant medications in appropriate sections of the
pCRF.
Efficacy Assessments
The protocol-defined primary efficacy variable was the Positive and Negative Syndrome Scale
(PANSS) total score. No key secondary variables were identified.
Efficacy Analysis
The modified intent-to-treat (MITT) patients were those who:
•
were randomized
•
were given study treatment classified to the treatment which they were randomized to
82

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

•

had a baseline value and at least one post-baseline PANSS assessment

The primary outcome measure was the change from baseline of the Positive and Negative
Syndrome Scale (PANSS) total score at the end of treatment at Day 42. This measure was
analyzed using an analysis of covariance (ANCOVA) model which included the independent
variables for treatment and center, and baseline PANSS as a covariate. Fixed effects in the
model were treatment and baseline PANSS, whereas center was regarded as a random effect.
Least square means and confidence intervals for each treatment group were generated. In
addition, between-treatment differences were estimated through calculation of point estimates of
differences between least square means and associated 2-sided 95% confidence intervals. To
confirm the result of the primary analysis, an analysis with country instead of center as a random
effect in the ANCOVA model was performed.
If a patient dropped out before the Day 42 assessment, the PANSS total score for the actual last
study assessment of that patient (if post baseline) was moved forward using LOCF. The LOCF
approach was used as the primary method for handling of missing data. An alternative analysis
using Observed Cases (OC) data was also carried out. In addition, a repeated measures analysis
was performed to confirm the result from the primary analysis. The model included baseline
score as a covariate, treatment as a fixed effect, center as a random effect and scheduled visit as a
repeated measures factor. The interaction between treatment and visit was included in order to
obtain treatment differences at each visit. An unstructured covariance pattern model was applied
to the repeated measurements.
The multiplicity problem concerning the false-positive error rate for the three comparisons with
placebo in the primary analysis was handled by utilizing the Hommel procedure. This ensured
that the probability of getting a “false" success in any of the 3 comparisons was at most 5%; i.e.,
α=0.05. Thus, the p-values obtained from the 3 pair wise comparisons were ordered as P(1) ≤ P(2)
≤ P(3). If P(3)≤0.05 then all null hypotheses associated with P(1), P(2) and P(3) were rejected.
Otherwise the following algorithm was applied to calculate the adjusted p-values:
(i)

Padj(3)=P(3)

(ii)

Padj(2)=minimum of P(3) or P(2)*2

(iii)

Padj(1)=minimum of P(3) or P(2)*(3/2) or P(1)*3

Reject all Padj≤α. No correction for multiplicity was applied to the comparison of quetiapine IR
and placebo.
Baseline Demographics
The table below displays the demographic characteristics of the MITT patient sample by
treatment group. No patient under age 18 or over age 64 participated in this study. There were
no major differences between the 4 treatment groups with respect to age, gender, or race.
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Treatment
(n)
QTP SR
400 mg
(111)
QTP SR
600 mg
(111)
QTP SR
800 mg
(117)
QTP IR
400 mg
(119)
Placebo
(115)

TABLE 10.1.2 : STUDY 13218
BASELINE DEMOGRAPHICS, MITT POPULATION
Age (yrs)
Sex (%)
Race (%)
Mean
Range
Male
Female White Black Oriental Other
34.1
18-61
70
30
57
4
39
0
34.2

18-58

55

45

60

4

36

1

34.4

18-60

60

40

61

4

35

0

34.4

18-62

58

42

60

6

34

0

34.1

18-64

58

42

59

4

36

0

Baseline Severity of Illness
Treatment groups had no major differences with respect to mean baseline PANSS total score
(mean scores of 95.8 in QTP SR 400 mg patients, 96.8 in QTP SR 600 mg patients, 97.3 in QTP
SR 800 mg patients, 96.5 in QTP IR 400 mg patients, and 96.2 in placebo patients).
Patient Disposition
Five hundred eighty eight (588) patients were randomized in this study. Fifteen (15) of these
patients had no valid baseline or post-baseline PANSS score. Thus, 573 patients comprised the
ITT sample (111 QTP SR 400 mg patients, 111 QTP SR 600 mg patients, 117 QTP SR 800 mg
patients, 119 QTP IR 400 mg patients, and 115 placebo patients).
The numbers of MITT patients in-study over time are displayed in Appendix 10.3.3 in Section
10.3. At Day 42, 74% (82/111) of QTP SR 400 mg patients, 82% (91/111) of QTP SR 600 mg
patients, 77% (90/117) of QTP SR 800 mg patients, 76% (90/119) of QTP IR 400 mg patients
and 66% (76/115) of placebo patients completed the study. Based on the safety population,
overall dropout rates were lower in the QTP SR 600 mg group [27% (30/113) of QTP SR 400
mg patients, 19% (21/113) of QTP SR 600 mg patients, 26% (31/121) of QTP SR 800 mg
patients, 22% (27/123) of QTP IR 400 mg patients, and 28% (33/118) of placebo patients].
Based on the safety population, dropout rates due to lack of efficacy were also lower in the QTP

18

Figures may not add up to 100% due to rounding.

84

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

SR 600 mg group [12% (13/113) of QTP SR 400 mg patients, 6% (7/113) of QTP SR 600 mg
patients, 10% (12/121) of QTP SR 800 mg patients, 9% (11/123) of QTP IR 400 mg patients,
and 14% (17/118) of placebo patients].
Dosing Information
This was a fixed dose study.
Concomitant Medications
The table below, extracted from the sponsor’s submission, details the washout periods for
restricted medications and states prohibited
therapies.
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With respect to the percentages of MITT population patients using various concomitant
medications during the study, there were no major differences between treatment groups (47% in
QTP SR 400 mg patients, 41% in QTP SR 600 mg patients, 43% in QTP SR 800 mg patients,
47% in QTP IR 400 mg patients, and 44% in placebo patients), and the most frequently used
were lorazepam and zolpidem. Based on the safety population, there were 4/113 (4%) patients in
the QTP SR 400 mg group, 7/113 (6%) patients in the QTP SR 600 mg group, 6/121 (5%)
patients in the QTP SR 800 mg group, 6/123 (5%) patients in the QTP IR 400 mg group, and
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5/118 (4%) patients in the placebo identified as protocol violators because of prohibited
medication use.
Efficacy Results
Efficacy data displays may be found in the Appendices 10.3.2 to 10.3.5 in Section 10.3.
For the PANSS mean change from baseline analysis, the differences were statistically significant
in favor of QTP SR in the LOCF analysis. The OC analysis was consistent with the LOCF
analysis.
Per 9/6/06 emails from statistical reviewer, Yeh-Fong Chen, Ph.D., this study’s efficacy results
did not lose statistical significance with exclusion of any specific center.
Conclusions
The results of Study 132 provide evidence of the efficacy of QTP SR at doses of 400 mg, 600
mg, and 800 mg once daily in the treatment of schizophrenia versus placebo over 42 days of
treatment.
Study 133
Because this study was a failed efficacy study, its efficacy results will not be described in detail.
Investigators/Sites
Forty four (44) investigators conducted this study at 44 sites in the U.S. Investigators and sites
are listed in Appendix 10.3.6 in Section 10.3 extracted from the sponsor’s submission.
Objectives
By protocol, the objective of this trial was to demonstrate superior efficacy of sustained-release
(SR) quetiapine fumarate (SEROQUEL, quetiapine) for the three doses, 400mg/day, 600mg/day
and 800mg/day, compared with placebo in the treatment of patients with schizophrenia.
Patient Sample
Important inclusion criteria were:
•
age 18 to 65 years, inclusive
•
documented clinical diagnosis meeting the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV) criteria for any of the following:
Schizophrenia
o catatonic
o disorganized
o paranoid
o undifferentiated
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•
•
•

a score of at least 4 on one or more of the following PANSS items at randomization Day
1: P1 – delusions; P2 - conceptual disorganization; P3 - hallucinatory behavior; P6 suspiciousness/persecution
PANSS total score of at least 70 at enrollment and at randomization Day 1
CGI Severity of Illness score of at least 4 (moderately ill) at randomization Day 1 and
worsening of the patient’s condition during the 3 weeks immediately preceding the
randomization CGI assessment, as judged by the investigator.

The following were relevant exclusion criteria:
•
meeting the criteria for any other DSM-IV Axis I diagnosis, concomitant organic mental
disorder or mental retardation
•
substance abuse or dependence as defined by DSM-IV and not in full remission
•
hospitalization for the treatment of schizophrenic symptoms for a period of more than 1
month immediately before randomization
•
a history of non-compliance as judged by the investigator
•
known lack of response to two or more antipsychotics with adequate doses given for at
least 4 weeks or requirement for clozapine treatment for symptom control, or treatment
with clozapine within 1 month of the randomization.
•
administration of a depot antipsychotic injection within 1 depot dosing interval before
randomization
•
use of fluoxetine within 14 days prior to randomization or use of antipsychotic, mood
stabilizer, antidepressant, anxiolytic, hypnotic, or other psychoactive drugs within 48
hours before randomization and throughout the treatment period (except medications
specified in Concomitant Medications below).
Design
This was a 6-week, multicenter, double-blind, double-dummy, randomized, placebo-controlled
study. After the enrollment visit and an enrollment period of up to 7 days patients were
randomized to one of the five treatment arms (QTP SR 400 mg/day, QTP SR 600 mg/day, QTP
SR 800 mg/day, QTP IR 800 mg/day, or placebo) on Day 1, followed by a titration period and a
fixed dose period of treatment. At randomization, patients were out-patients, in-patients or day
patients at a hospital.
The investigational product was administered orally twice daily (with or without food). Dose
initiation in each dose group is described in the table below, extracted from the sponsor’s
submission.
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Tablet counts were based on dosing. The dosing schedule for each dose was according to the
table below, extracted from the sponsor’s submission.
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Quetiapine and placebo tables were packed in bottles. Bottles packed based upon patientspecific treatment were packaged into patient-specific cartons. The number of bottles per carton
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was based on the visit structure. Each carton contained three extra days of dosing. The
investigational product was dispensed to the patient on Day 1 (randomization), Day 7, Day 14,
Day 21 and Day 28. If the patient was hospitalized during the study the investigational product
was kept by the ward staff and dispensed to the patient on a daily basis.
Efficacy Assessments
The protocol-defined primary efficacy variable was the Positive and Negative Syndrome Scale
(PANSS) total score. No key secondary variables were identified.
Efficacy Analysis
The modified intent-to-treat (MITT) patients were those who:
•
were randomized
•
were given study treatment classified to the treatment which they were randomized to
•
had a baseline value and at least one post-baseline PANSS assessment
The primary outcome measure was the change from baseline of the Positive and Negative
Syndrome Scale (PANSS) total score at the end of treatment at Day 42. This measure was
analyzed using an analysis of covariance (ANCOVA) model which included the independent
variables for treatment and center, and baseline PANSS as a covariate. Fixed effects in the
model were treatment and baseline PANSS, whereas center was regarded as a random effect.
Least square means and confidence intervals for each treatment group were generated. In
addition, between-treatment differences were estimated through calculation of point estimates of
differences between least square means and associated 2-sided 95% confidence intervals.
Missing data resulting from patient withdrawals were imputed using an LOCF approach. Patients
with post baseline data had their last study assessment carried forward as the final assessment for
analyses.
The multiplicity problem concerning the false-positive error rate for the three comparisons with
placebo in the primary analysis was handled by utilizing the Hommel procedure. This ensured
that the probability of getting a “false" success in any of the 3 comparisons was at most 5%; i.e.,
α=0.05. Thus, the p-values obtained from the 3 pair wise comparisons were ordered as P(1) ≤ P(2)
≤ P(3). If P(3)≤0.05 then all null hypotheses associated with P(1), P(2) and P(3) were rejected.
Otherwise the following algorithm was applied to calculate the adjusted p-values:
(iv)

Padj(3)=P(3)

(v)

Padj(2)=minimum of P(3) or P(2)*2

(vi)

Padj(1)=minimum of P(3) or P(2)*(3/2) or P(1)*3

Reject all Padj≤α. No correction for multiplicity was applied to the comparison of quetiapine IR
and placebo.
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Efficacy Results
Efficacy data displays may be found in the Appendix 10.3.7 in Section 10.3.
For the PANSS mean change from baseline analysis, the differences were not statistically
significant.
Conclusions
The results of Study 133 do not provide adequate evidence of the efficacy of QTP SR in the
treatment of schizophrenia versus placebo over 42 days of treatment.
Study 041
Because this study was a failed efficacy study, it will not be described in detail.
Investigators/Sites
According to the text of the sponsor’s submission, this study was conducted at 49 sites in the
U.S. (45) and Canada (4). However, inspection of the list of study investigators reveals 66 sites
in the U.S. (60) and Canada (6). Eleven (11) of these sites (9 in the U.S. and 2 in Canada) had
no enrollment, which brings the number of enrolling sites to 55. Investigators and sites are listed
in Appendix 10.3.8 extracted from the sponsor’s submission.
Objectives
By protocol, the objective of this trial was to demonstrate superior efficacy of sustained-release
(SR) quetiapine fumarate (SEROQUEL, quetiapine) tablets compared to placebo in the treatment
of patients with schizophrenia.
Patient Sample
Important inclusion criteria were:
•
age 18 to 65 years, inclusive
•
documented clinical diagnosis meeting the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV) criteria for any of the following:
Schizophrenia
o catatonic
o disorganized
o paranoid
o undifferentiated
•
a score of at least 4 on one or more of the following PANSS items at randomization Day
1: P1 – delusions; P2 - conceptual disorganization; P3 - hallucinatory behavior; P6 suspiciousness/persecution
•
PANSS total score of at least 60 at both screening and baseline (Day 1)
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•

CGI Severity of Illness score of at least 4 (moderately ill) at baseline (Day 1) and
worsening of the patient’s condition during the 3 weeks immediately preceding the
randomization CGI assessment.

The following were relevant exclusion criteria:
•
meeting the criteria for any other DSM-IV Axis I diagnosis, such as substance abuse or
dependence not in full remission, or mental retardation
•
hospitalization for the treatment of schizophrenic symptoms for a period of more than 1
month immediately before the baseline visit (Day 1)
•
risk of non-compliance
•
known lack of response to clozapine treatment, known requirement for clozapine
treatment for symptom control, treatment with clozapine within 1 month of the
randomization, or, in the opinion of the investigator, lack of response to antipsychotic
medications
•
administration of a depot antipsychotic injection within 1 depot dosing interval before
randomization
•
use of antipsychotic, mood stabilizer, antidepressant, anxiolytic, hypnotic, or other
psychoactive drugs within 48 hours before randomization and throughout the treatment
period (except medications specified in Concomitant Medications below).
Design
This was a 6-week, multicenter, double-blind, double-dummy, randomized, placebo-controlled
study. After the enrollment visit and an enrollment period of up to 7 days patients were
randomized to one of the six treatment arms (QTP SR 300 mg/day, QTP SR 600 mg/day, QTP
SR 800 mg/day, QTP IR 300 mg/day, QTP IR 600 mg/day, or placebo) on Day 1, followed by a
titration period and a fixed dose period of treatment. Patients who were screened as outpatients
were hospitalized when enrolled. Patients could be discharged from the hospital on Day 10 at the
investigator’s discretion.
The investigational product was administered orally twice daily (with or without food). Placebo
tablets were combined with quetiapine tablets to ensure that the tablets given to patients in all
treatment groups for a given dose were identical in number and appearance. The tablets were
packaged in blister cards designed so that patients assigned to treatment with quetiapine SR took
active tablets in the morning and placebo only in the evening, while patients assigned to
treatment with quetiapine IR took active tablets in the morning and in the evening. Dose
initiation in each dose group is described in the tables below, extracted from the sponsor’s
submission.
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Efficacy Assessments
The protocol-defined primary efficacy variable was the Positive and Negative Syndrome Scale
(PANSS) total score. No key secondary variables were identified.
Efficacy Analysis
The modified intent-to-treat (MITT) patients were those who:
•
took study treatment
•
had a PANSS assessment before taking study treatment (baseline)
•
had at least 1 PANSS assessment after taking study treatment
The primary outcome measure was the change from baseline of the Positive and Negative
Syndrome Scale (PANSS) total score at the end of treatment at Day 42. This measure was tested
for treatment effect using an ANCOVA model that included terms for center, treatment, and
baseline score. All pairwise differences between least-squares means for the quetiapine
treatment groups and the placebo treatment group were calculated, and 95% confidence intervals
for these differences were constructed. The p-values from the pairwise comparisons of the 3
quetiapine SR treatment groups with the placebo group were rank ordered, and the Hochberg
(1988) method was used to adjust for multiplicity. The p-values from the pairwise comparisons
of the 2 quetiapine IR dose groups with the placebo group were not adjusted for multiplicity.
All statistical analyses used the last-observation-carried-forward (LOCF) value for patients who
withdrew early or who had missing data.
Efficacy Results
Efficacy data displays may be found in the Appendices 10.3.9 in Section 10.3.
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For the PANSS mean change from baseline analysis, the differences were not statistically
significant.
Conclusions
The results of Study 041 provide evidence of the efficacy of QTP SR at a dose of 600 mg once
daily in the treatment of schizophrenia versus placebo over 42 days of treatment. They do not
provide evidence of the efficacy of QTP SR at doses of 400 mg and 800 mg once daily.

10.2 Line-by-Line Labeling Review
See section 9.4 for a discussion of the clinical changes to labeling based on this NDA.

6 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page

96

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

APPENDIX 10.3.2: RESULTS OF PRIMARY VARIABLE PANSS: CHANGE FROM
BASELINE, ALL TIME POINTS, LOCF ANALYSIS, MITT POPULATION FOR
STUDY 132
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APPENDIX 10.3.3: RESULTS OF PRIMARY VARIABLE PANSS: CHANGE FROM
BASELINE, ALL TIME POINTS, OBSERVED-CASES ANALYSIS, MITT
POPULATION FOR STUDY 132
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APPENDIX 10.3.4: PANSS TOTAL SCORE, CHANGE FROM BASELINE AT DAY 42
FOR STUDY 132 (LOCF, MITT POPULATION)
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APPENDIX 10.3.5: PANSS TOTAL SCORE, CHANGE FROM BASELINE AT DAY 42
FOR STUDY 132 (OC, MITT POPULATION)
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APPENDIX 10.3.6: LIST OF INVESTIGATORS FOR STUDY 133

109

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

110

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

111

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

112

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

113

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

115

Clinical Review
Michelle M. Chuen, M.D. and Gregory M. Dubitsky, M.D.
NDA #22-047
Quetiapine Fumarate Sustained-Release Tablets

APPENDIX 10.3.7: PANSS TOTAL SCORE, CHANGE FROM BASELINE AT DAY 42
FOR STUDY 133 (LOCF, MITT POPULATION)
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APPENDIX 10.3.8: LIST OF INVESTIGATORS FOR STUDY 041
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APPENDIX 10.3.9: PANSS TOTAL SCORE, CHANGE FROM BASELINE AT DAY 42
FOR STUDY 041 (LOCF, MITT POPULATION)
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10.4 Appendix to Integrated Review of Efficacy (Section 6)
APPENDIX 10.4.1.1: PRIMARY EFFICACY VARIABLE PANSS TOTAL SCORE BY
AGE GROUP; CHANGE FROM BASELINE AT DAY 42 FOR STUDY 132 (LOCF,
MITT POPULATION)
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APPENDIX 10.4.1.2: PRIMARY EFFICACY VARIABLE PANSS TOTAL SCORE BY
GENDER; CHANGE FROM BASELINE AT DAY 42 FOR STUDY 132 (LOCF, MITT
POPULATION)
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APPENDIX 10.4.1.3: PRIMARY EFFICACY VARIABLE PANSS TOTAL SCORE BY
RACE; CHANGE FROM BASELINE AT DAY 42 FOR STUDY 132 (LOCF, MITT
POPULATION)
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