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( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

“"’Vﬁu )
Food and Drug Administration
Rockville, MD 20857

NDA 20-639 /S-016,.S-017

AstraZeneca Pharmaceuticals LP
- Attn: Gerald L. Limp

Director, Regulatory Affairs

P.O. Box 8355

Wilmington, DE 19803-8355

Dear Mr. Limp:

Please refer to your supplemental new drug applications dated December 30, 2002, received
December 30, 2002 submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act for Seroquel® (quetiapine fumarate) Tablets.

We also acknowledge receipt of your submissions dated November 11, and December 23, 2003.

Your submission of November 11, 2003 constituted a complete response to our October 27, 2003
* action letter.

These supplemental new drug applications provide for the use of Seroquel® (quetiapine
fumarate) tablets -

¢ As monotherapy in the treatment of acute manic episodes assomated w1th Blpolar I disorder
(S-016), and
e As adjunctive therapy with mood stabilizers (lithium or dlvalproex) in the treatment of acute
manic episodes associated with Bipolar I disorder (S -017).

We completed our review of these applications, as amended, and they are approved effective on
the date of this letter for use as recommended in the agreed-upon labeling text.

The final printed labeling (FPL) must be identical to the enclosed Iabelmg (text for the package
insert).

Please submit the FPL electronically according to. the guidance for industry titled Providing |
Regulatory Submissions in Electronic Format — NDA. Alternatively, you may submit 20 paper . -
copies of the FPL as soon as it is available, in no case more than 30 days after it is printed.
Please individually mount 15 of the copies on heavy-weight paper or similar material. For
administrative purposes, these submissions should be designated "FPL for approved supplements
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NDA 20-639/S-016, S-017.” Approval of these submissions by FDA is not required before the
labeling is used.

In addition, submit three copies of the introductory promotional materials that you propose to use
for this product. Submit all proposed materials in draft or mock-up form, not final print. Send
one copy to this division and two copies of both the promotional materials and the package insert
directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Ped_iétric Post Marketing Commitment

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment of the safety and
effectiveness of the product in pediatric patients unless this requirement is waived or deferred.
We are waiving the pediatric study requirement for neonates through 9 years of age and
deferring pediatric studies for ages 10 to 17 years for this application.

Your deferred pediatric studies required under section 2 of the Pediatric Research Equity Act
(PREA) are considered required postmarketing study commitments. The status of these
postmarketing studies shall be reported annually according to 21 CFR 314.81. This commitment
is listed below.

1. Deferred pediatric studies under PREA for use as monotherapy and adjunct therapy for
the short-term treatment of acute manic episodes associated with Bipolar I Disorder in
pediatric patients ages 10 to 17.

Final Report Submission: February 11, 2008
Submit final study reports to this NDA. For administrative purposes, all submissions related to

this/these pediatric postmarketing study commitment(s) must be clearly designated “Required
Pediatric Study Commitments”.

Please refer to the Agency’s Formal Written Request letter (b)(4) which
the details of your pediatric development program were discussed for Seroquel™.

Superceded “Changes Being Effected” Labeling Supplements

Finally, we have reviewed the content of the following supplemental applications and note that
the changes provided for have either been incorporated into the enclosed labeling text or have
been further revised and incorporated into the enclosed labeling text. Therefore, these
supplemental applications have been superceded and will be retained in our files with no further
action.
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Dated: | Received:
S-018 June 13, 1986 July 21, 1987

This “Changes Being Effected” supplemental application provides for revision of the
- WARNINGS: Neuroleptic Malignant Syndrome (NMS) subsection and OVERDOSAGE
section of labeling.

S-019 January 12,1987  February 2, 1989

This “Changes Being Effected” supplemental application provides for the addition of a
subsection in the WARNINGS section of labeling entitled “Hyperglycemia and Dlabetes

Mellitus”.

We remind you that you must comply with reporting requirements for an approved NDA
(21 CFR 314.80 and 314.81). :

If you have any questions, call Dr. Doris Bates, Regulatory Project Manager, at (301) 594-2850.

Sincerely,
{See appended electronic signature page}

Russell Katz, M.D.

Director

Division of Neuropharmacological Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research

Enclosure: Text for Package Insert



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/

Russell Katz
1/12/04 10:28:48 AM




CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
NDA 20-639/S-016 & S-017

APPROVABLE LETTER



HEALT)
& of He

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 20-639/S-016, S-017

AstraZeneca Pharmaceuticals
Attn: Gerald L. Limp

- Director, Regulatory Affairs

1800 Concord Pike / PO Box 8355
Wilmington, DE 19803-8355

- Dear Mr. Limp:

 Please refer to YOur supplemental new drug applications dated December 30, 2002, received December
30, 2002, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Seroquel®
(quetiapine) Tablets.

We also acknoWledge receipt of your submissions dated January 16, 2003, March 17, 2003, March 24,
2003, and September 3, 2003.

These supplemental new drug applications provide for the use of Seroquel (quetiapine) tablets:

¢ As monotherapy in the treatment of acute manic episodes assoc1ated with Bipolar I Disorder (S-
016)

e As adjunctive therapy with mood stabilizers (l1th1um or divalproex) in the treatment of acute manic
episodes associated with Bipolar I Disorder (S-017).

We have completed our review of these applications, as amended, and they are approvable. Before
these applications may be approved, however, you must submit final printed labeling (FPL) for the
drug. The labeling should be identical in content to the enclosed labeling text for the package insert.

In addition, all previous revisions, as reflected in the most recently approved package insert, must be
included. To facilitate review of your submission, please provide a highlighted or marked-up copy that
shows the changes

Please submit this final printed labehng (FPL) electronically according to the gnidance for industry

.~ titled Providing Regulatory Submissions in Electronic Format — NDA. Alternatively, you may submit
20 paper copies of the FPL, as soon as it is available but no more than 30 days after it is printed.

- Please individually mount 15 of the copies on heavy-weight paper or similar material.

" If additional information relating to the safety or effectiveness of this drug becomes available, revision
of the labeling may be required. :

' RequeSt for Safety Update and World Literature Update. When you respond to the above
deficiencies, include a safety update as described at 21 CFR 314.50(d)(5)(vi)(b). The safety update
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should include data from all non-clinical and clinical studies of the drug under consideration regardless
of indication, dosage form, or dose level.

1. Describe in detail any significant changes or findings in the safety pfoﬁle.

2. When assembling the sections describing discontinuations due to adverse events, serious adverse
events, and common adverse events, incorporate new safety data as follows:
e Present new safety data from the studies for the proposed indication using the same format as
the original NDA submission.
e Present tabulations of the new safety data combined with the original NDA data.
¢ Include tables that compare frequencies of adverse events in the original NDA with the
retabulated frequencies described in the bullet above. :
¢ For indications other than the proposed indication, provide separate tables for the frequenc1es
of adverse events occurring in clinical trials.

3. Present a retabulation of the reasons for premature study discontinuation by incorporating the drop-
~ outs from the newly completed studies. Describe any new trends or patterns identified.

4. Provide case feport forms and narrative summaries for each patient who died during a clinical
study or who did not complete a study because of an adverse event. In addition, provide narrative
summaries for serious adverse events.

5. Describe any information that suggests a substantial change in the incidence of common, but less
serious, adverse events between the new data and the original NDA data.

‘6. Prior to an approval action, we require an updated report on the world’s archival literature
pertaining to the safety of quetiapine. Please provide a summary of worldwide experience on the
safety of this drug. Include an updated estimate of use for drug marketed in other countries. This
report should include literature for all indications, but only literature not covered in your previous
submissions. We will need your warrant that you have reviewed this literature systematically, and
in detail, and that you have discovered no finding that would adversely affect conclusions about the
safety of quetiapine. The report should also detail how the literature search was conducted, by
whom (their credentials) and whether it relied on abstracts or full texts (including translations) of

- articles. The report should emphasize clinical data, but new findings in preclinical reports of _
potential significance should also be described. Should any report or finding be Judged important, a
copy (translated as required) should be submitted for our review.

Request for Regulatory Update and Foreign Labeling :
Please provide any new information on the regulatory status of quetlaplne worldwide. We require a
review of the status of all actions with regard to this drug, either taken or pending before foreign
regulatory authorities. Approval actions can be noted, but we also ask that you describe in detail any
and all actions taken that have been negative, supplying a full explanation of the views of all parties
and the resolution of the matter. It is only necessary to provide information that is more recent than

- that provided in your onglnal submlssmn

" In addition, we ask that you provide us any current foreign labeling for q_uetiapine along with English
translations when needed.
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Request for Introductory Promotional Materials. In addition, please submit three copies of the
introductory promotional materials that you propose to use for this product in these new indications.
Submit all proposed materials in draft or mock-up form, not final print. Send one copy to this Division
and two copies of both the promotional materials and the package insert(s) directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration :

5600 Fishers Lane

Rockville, MD 20857

Notification of Intent to Amend the Appllcatlons Within 10 days after the date of this letter, you are
required to amend the applications, notify us of your intent to file amendments, or follow one of your
other options under 21 CFR 314.110. If you do not follow one of these options, we will consider your
lack of response a request to withdraw the applications under 21 CFR 314.65. Any amendment should
respond to all the deficiencies listed. We will not process a partial reply as a major amendment nor

- will the review clock be reactivated until all deficiencies have been addressed.

Opportunity for Meeting or Teleconference. Under 21 CFR 314. 102(d), you may also request a
meeting or telephone conference with this Division to dlscuss what further steps need to be taken
before the application may be approved.

Th1s product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic Act if
it is marketed with these changes before approval of these supplemental applications.

If you have any questions, please call Doris J. Bates, Ph.D., Regulatory Project Manager, at (301) 594-
. 2850. '

-Sincerely,

{See appended electronic signature page}

Russell Katz, M.D.

Director

Division of Neuropharmacologlcal Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research

Enclosure: FDA Draft Labeling (clean copy). ’



[This labeling document was created beginning with a clean
version of your 12-30-02 proposal for labeling. We have made a
number of changes, and these changes are explained by
bracketed comments that precede the changes. Please use this
document as your starting document if you wish to make further

changes.]

SEROQUEL
(quetiapine fumarate) TABLETS

DESCRIPTION

SEROQUEL (quetiapine fumarate) is a psychotropic agent
belonging to a chemical class, the dibenzothiazepine derivatives.
The chemical designation is 2-[2-(4-dibenzo [b,f] [1,4]thiazepin-
11-yl-1-piperazinyl)ethoxy]-ethanol fumarate (2:1) (salt). It is
present in tablets as the fumarate salt. All doses and tablet
strengths are expressed as milligrams of base, not as fumarate salt.
Its molecular formula is. C4HsoNO4S,°C.H4O4 and it has a
molecular weight of 883.11 (fumarate salt). The structural formula
is:

- —

N W |
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Quetiapine fumarate is a white to off-white crystalline powder
which is moderately soluble in water. o

SEROQUEL is supplied for oral administration as 25 mg (round, |
peach), 100 mg (round, yellow), 200 mg (round, white) and 300
mg (capsule-shaped, white) tablets. '

Inactive ingredients are povidone, dibasic dicalcium phosphate
dihydrate, microcrystalline cellulose, sodium starch glycolate,
lactose monohydrate, magnesium stearate, hydroxypropyl
- methylcellulose, polyethylene glycol and titanium dioxide.



‘The 25 mg tablets contain red ferric oxide and yellow ferric oxide
and the 100 mg tablets contain only yellow ferric oxide.

CLINICAL PHARMACOLOGY

Pharmacodynamics :

SEROQUEL is an antagonist at multiple neurotransmitter
receptors in the brain: serotonin SHT;, and 5SHT, (ICs5,s=717 &
148nM respectively), dopamine D; and D, (ICs50=1268 & 329nM
respectively), histamine H; (ICs,=30nM), and adrenergic o, and o,
receptors (ICs0s=94 & 271nM, respectively). SEROQUEL has no
-appreciable affinity at cholinergic muscarinic and benzodiazepine
receptors (ICsp>5000 nM).

The mechanism of action of SEROQUEL, as with other drugs
having efficacy in the treatment of schizophrenia and acute manic
episodes associated with bipolar disorder, is unknown. However, it

‘has been proposed that this drug’s efficacy in schizophrenia is
mediated through a combination of dopamine type 2 (D,) and
serotonin type 2 (5HT,) antagonism. Antagonism at receptors
other than dopamine and SHT, with similar receptor affinities may
explain some of the other effects of SEROQUEL.

'SEROQUEL’S antagonism of histamine H; receptors may explain
the somnolence observed with this drug.

SEROQUEL’s antagonism of adrenergic o receptors may explain
the orthostatic hypotension observed with this drug.

Pharmacokinetics

Quetiapine fumarate activity is primarily due to the parent drug.
The multiple-dose pharmacokinetics of quetiapine are dose-
proportional within the proposed clinical dose  range, and
‘quetiapine accumulation is predictable upon ‘multiple dosing.
_ Elimination of quetiapine is mainly via hepatic metabolism with a
mean terminal half-life of about 6 hours within the proposed
clinical dose range. Steady-state concentrations are expected to be
achieved within two days of dosing. Quetiapine is unlikely to
* interfere with the metabolism of drugs metabolized by cytochrome
P450 enzymes.



Absorption: Quetiapine fumarate is rapidly absorbed after oral
administration, reaching peak plasma concentrations in 1.5 hours.
The tablet formulation is 100% bioavailable relative to solution.
The bioavailability of quetiapine is marginally affected by
administration with food, with Cy,, and AUC values increased by
25% and 15%, respectively.

Distribution: Quetiapine is widely distributed throughout the
body with an apparent volume of distribution of 1044 L/kg. It is
83% bound to plasma proteins at therapeutic concentrations. In
vitro, quetiapine did not affect the binding of warfarin or diazepam
to human serum albumin. In turn, neither warfarin nor diazepam
altered the binding of quetiapine.

Metabolism and Elimination: Following a single oral dose of
C-quetiapine, less than 1% of the administered dose was excreted
as unchanged drug, indicating that quetiapine is highly
metabolized. Approximately 73% and 20% of the dose was
recovered in the urine and feces, respectively.

Quetiapine is extensively metabolized by the liver. The major
* metabolic pathways are sulfoxidation to the sulfoxide metabolite
and oxidation to the parent acid metabolite; both metabolites are
~ pharmacologically inactive. In vitro studies using human liver
microsomes revealed that the cytochrome P450 3A4 isoenzyme is
involved in the netabolism of quetiapine to its major, but inactive,
sulfoxide metabolite.

Population Subgroups:

Age: Oral clearance of quetiapine was reduced by 40% in elderly
patients (> 65 years, n=9) compared to young patients (n=12), and
dosing adjustment may be necessary (See DOSAGE AND
ADMINISTRATION).

Gender: There is no gender effect on the pharmacokinetics of
quetiapine. :

Race: There is no race effect on the pharmacokinetics of
quetiapine. ‘

-Smoking: Smoking has no effect on the oral clearance of
quetiapine.



Renal Insufficiency: Patlents with severe renal impairment
(Cler=10-30 mL/min/1.73 m’, n=8) had a 25% lower mean oral
clearance than normal subJects (Cler > 80 mL/min/1.73 nf, n=8),
but plasma quetiapine concentrations in the subjects with renal
insufficiency were within the range of concentrations seen in
normal subjects receiving the same dose. Dosage adjustment is
therefore not needed in these patients. - ‘ ’
Hepatic Insufficiency: Hepatically impaired patients (n=8) had
a 30% lower mean oral clearance of quetiapine than normal
subjects. In two of the 8 hepatically impaired patients, AUC and
Crax Were 3-times higher than those observed typically in healthy
subjects. Since quetiapine is extensively metabolized by the liver,
higher plasma levels are expected in the hepatically impaired
population, and dosage adjustment may be needed (See DOSAGE
AND ADMINISTRATION).

Drug-Drug Interactions: In vitro enzyme inhibition data
suggest that quetiapine and 9 of its metabolites would have little
inhibitory effect on in vivo metabolism mediated by cytochromes
P450 1A2, 2C9, 2C19, 2D6 and 3A4.

Quetiapine oral clearance is increased by the prototype cytochrome
P450 3A4 inducer, phenytoin, and decreased by the prototype
cytochrome P450 3A4 inhibitor, ketoconazole. Dose adjustment of
quetiapine will be necessary if it is coadministered with phenytoin
or ketoconazole (See Drug Interactions under PRECAUTIONS
and DOSAGE. AND ADMINISTRATION).

Quetiapine oral clearance is not inhibited by the non-specific
enzyme inhibitor, cimetidine.

Quetiapihe at doses of 750 mg/day did not affect the single dose
pharmacokinetics of antipyrine, lithium or lorazepam (See Drug
Interactions under PRECAUTIONS).

Clinical Efficacy Data .
Bipolar Mania

[We have made several changes to the following section.

-We have changed the name of this subsection to Bipolar
- Mania. '

-We consider these 3-week studies, since the primary

timepoint for analysis was specified as 3 weeks.

-We clarified that the index patients were those having

manic episodes.



-We have provided an alternate description of the YMRS.
-We have made a number of other editorial changes.]

The efficacy of SEROQUEL in the treatment of acute manic
episodes was established in 3 short-term placebo-controlled trials
in patients who met DSM-IV criteria for Bipolar I disorder with
manic episodes. These trials included patients with or without
psychotic features and excluded patients with rapid-cycling and

vy

mixed episodes. Of these trials, 2 were monotherapy [
iz 1 and 1 was adjunct therapy to [
. 4

The primary rating instrument used for assessing manic symptoms -
in these trials was the Young Mania Rating Scale (Y-MRS), an
11-itemclinician-rated scale traditionally used to assess the degree
of manic symptomatology (irritability, disruptive/aggressive -
behavior, sleep, elevated mood, speech, increased activity, sexual
interest, language/thought disorder, thought content, appearance,
and insight) in a range from 0 (no manic features) to 60 (maximum
score). The primary outcome in these trials ‘was change from
baseline in the Y-MRS total score at Day 21.

The results of the trials follow:
Monotherapy

‘In two 3-week trnials (n=300, n=299) comparing

- SEROQUEL to placebo, SEROQUEL was superior to
placebo in the reduction of the YMRS total score. [ |

C 7\ were dosed in a range between 400 and 800
mg per day.

~ Adjunct Therapy

r 3 were dosed in a range between 400
and 800 mg per day. In a similarly designed trial (n=200),
SEROQUEL was associated with a similar improvement in
YMRS scores but did not demonstrate superiority to
placebo, possibly due to a higher placebo effect.



Schizophrenia

The efficacy of SEROQUEL in the treatment of schizophrenia was
established in 3 short-term (6-week) controlled trials of patients
with schizophrenia who met DSM III-R criteria for schizophrenia.
. Although a single fixed dose haloperidol arm was included as a
comparative treatment in one of the three trials, this single
haloperidol dose group was inadequate to provide a reliable and
valid comparison of SEROQUEL and haloperidol. :
Several instruments were used for assessing psychiatric signs and
symptoms in these studies, among them the Brief Psychiatric
Rating Scale (BPRS), a multi-item inventory of general
psychopathology traditionally used to evaluate the effects of drug
treatment in schizophrenia. = The BPRS psychosis cluster
(conceptual disorganization, hallucinatory behavior,
suspiciousness, and unusual thought content) is considered a
particularly useful subset for assessing actively psychotic
schizophrenic patients. A second traditional assessment, the
Clinical Global Impression (CGI), reflects the impression of a
skilled observer, fully familiar with the manifestations of
schizophrenia, about the overall clinical state of the patient. In
addition, the Scale for Assessing Negative Symptoms (SANS), a
more rtecently developed but less well evaluated scale, was
N employed for assessing negative symptoms.

The results of the trials follow:

(1) In a 6-week, placebo-controlled trial (n=361) involving
5 fixed doses of SEROQUEL (75, 150, 300, 600 and
750 mg/day on a tid schedule), the 4 highest doses of
SEROQUEL were generally superior to placebo on the
- BPRS total score, the BPRS psychosis cluster and the
CGI severity score, with the maximal effect seen at 300
mg/day, and the effects of doses of 150 to 750 were
generally indistinguishable. SEROQUEL, at a dose of

300 mg/day, was superior to placebo on the SANS.

(2) In a 6—week placebo-controlled tnal (n=286) involving
titration of SEROQUEL in high (up to 750 mg/day on a
tid schedule) and low (up to 250 mg/day on a tid
schedule) doses, only the high dose SEROQUEL group
(mean dose, 500 mg/day) was generally superior to

. placebo on the BPRS total score, the BPRS psychosis
cluster, the CGI severity score, and the SANS. '



(3) In a 6-week dose and dose regimen comparison trial
(n=618) involving two fixed doses of SEROQUEL (450
mg/day on both bid and tid schedules and 50 mg/day on
a bid schedule), only the 450 mg/day (225 mg bid
schedule) dose group was generally superior to the 50
mg/day (25 mg bid) SEROQUEL dose group on the
BPRS total score, the BPRS psychosis cluster, the CGI
severity score, and on the SANS.

Examination of population subsets (race, gender, and age) did not
reveal any differential responsiveness on the basis of race or
gender, with an apparently greater effect in patients under the age
of 40 compared to those older than 40. The clinical significance of
this finding is unknown.

INDICATIONS AND USAGE
C 1 Mania

[We’ve made several changes to this section. In particular,
we have characterized the trials as 3-week trials, since this
was the primary timepoint for analysis. ]

SEROQUEL is indicated for the short-term treatment of acute
manic episodes associated with bipolar I disorder, as- either
monotherapy or adjunct therapy to 1€ 73 lithium or
valproate.

The efficacy of SEROQUEL in acute mania was established in
two 3-week monotherapyl. 7 and one 3-week adjunctive
therapy trial of bipolar I patients hospitalized for— 1 (See
CLINICAL PHARMACOLOGY) Effectiveness for more than
3 weeks has not been systematically evaluated in clinical trials.’
Therefore, the physician who elects to use SEROQUEL for
extended periods should periodically re-evaluate the long-term -

risks and benefits. of the drug for the individual patient (See .

" DOSAGE AND ADMINISTRATION).

Schizophrenia
SEROQUEL is indicated for the treatment of schizophrenia.

The efficacy of SEROQUEL in sChizophrenia was established in
short-term (6-week) controlled trials of schizophrenic inpatients
(See CLINICAL PHARMACOLOGY).



The effectiveness of SEROQUEL in long-term use, that is, for
more than 6 weeks, has not been systematically evaluated in
controlled trials. Therefore, the physician who elects to use
SEROQUEL for extended periods should periodically re-evaluate
the long-term usefulness of the drug for the individual patient (See
DOSAGE AND ADMINISTRATION).

CONTRAINDICATIONS

SEROQUEL is contraindicated in individuals with a known
hypersensitivity to this medication or any of its ingredients.

WARNINGS

Neuroleptic Malignant Syndrome (NMS)

A potentially fatal symptom complex sometimes referred to'as
Neuroleptic Malignant Syndrome -(NMS) has been reported in
association with administration of antipsychotic drugs. Two
possible cases of NMS [(2/ 2792 (0.1%)] have been reported in
clinical trials with SEROQUEL. Clinical manifestations of NMS
are hyperpyrexia, muscle rigidity, altered mental status, and
evidence of autonomic instability (irregular pulse or blood
pressure, tachycardia, diaphoresis, and cardiac dysrhythmia).
Additional signs may include elevated creatine phosphokinase,
myoglobinuria (thabdomyolysis) and acute renal failure.

The diagnostic evaluation of patients with this syndrome is
complicated. In arriving at a diagnosis, it is important to exclude
cases where the clinical presentation includes both serious medical
illness (eg, pneumonia, systemic infection, etc.) and untreated or
inadequately treated extrapyramidal signs and symptoms (EPS).
Other important considerations in the differential diagnosis include
central anticholinergic toxicity, heat stroke, drug fever and primary
central nervous system (CNS) pathology.

The management of NMS should include: .- 1) immediate
discontinuation of antipsychotic drugs and other drugs not essential
to concurrent therapy; 2) intensive symptomatic treatment and
medical monitoring; and 3) treatment of any concomitant serious
medical problems for which specific treatments are available.
There is no general agreement about specific pharmacological
treatment regimens for NMS.



If a patient requires antipsychotic drug treatment after recovery
from NMS, the potential reintroduction of drug therapy should be
carefully considered. The patient should be carefully monitored
since recurrences of NMS have been reported.

Tardive Dyskinesia

- A syndrome of potentially irreversible, involuntary, dyskinetic
movements may develop in patients treated with antipsychotic -
drugs. Although the prevalence of the syndrome appears to be
highest among the elderly, especially elderly women, it is
impossible to rely upon prevalence estimates to predict, at the
inception of antipsychotic treatment, which patients are likely to
develop the syndrome. Whether antipsychotic drug products differ

in their potential to cause tardive dyskinesia is unknown.

The risk of developing tardive dyskinesia and the likelihood that it
~ will become irreversible are believed to increase. as the duration of
treatment and the total cumulative dose of antipsychotic drugs
administered to the patient increase. However, the syndrome can
develop, although much less commonly, after relatively brief
treatment periods at low doses.

There is no ‘known treatment for established cases of tardive
dyskinesia, although the syndrome may remit, partially or
completely, if antipsychotic treatment is withdrawn. Antipsychotic
treatment, itself, however, may suppress (or partially suppress) the
- signs and symptoms of the syndrome and thereby may possibly
mask the underlying process. The effect that symptomatic
suppression has upon the long-term course of the syndrome is
unknown.

Given these considerations, SEROQUEL should be prescribed in a
manner that is most likely to minimize the occurrence of tardive
dyskinesia. Chronic antipsychotic treatment should generally be
reserved for patients who appear to suffer from a chronic illness
that (1) is known to respond to antipsychotic drugs, and (2) for
whom alternative, equally effective, but potentially less harmful
treatments are not available or appropriate. In patients who do
require chronic treatment, the smallest dose and the shortest

duration of treatment producing a satisfactory clinical response .

- should be sought. The need for continued treatment should be
reassessed periodically. : A :



If signs and symptoms of tardive dyskinesia appear in a patient on
SEROQUEL, drug discontinuation- should be considered.
However, some patients may require treatment with SEROQUEL
despite the presence of the syndrome.

[The basis for adding the following language was
explained in the recent correspondence you received.]

Hyperglycemia and Diabetes Mellitus
Hyperglycemia, in some cases extreme and associated with
ketoacidosis or hyperosmolar coma or death, has been reported in
patients treated with atypical antipsychotics, including Seroquel.
-Assessment of the relationship between atypical antipsychotic use
and glucose abnormalities is complicated by the possibility of an
increased background risk of diabetes mellitus in patients with
schizophrenia and the increasing incidence of diabetes mellitus in
the general population. Given these confounders, the relationship
between atypical antipsychotic use and hyperglycemia-related
_adverse events is mnot completely understood. However,
‘epidemiological studies suggest an increased risk of treatment-
emergent hyperglycemia-related adverse everits in patients treated
with the atypical antipsychotics studied. Precise risk estimates for
hyperglycemia-related adverse events in patients treated with

atypical antipsychotics are not available. [_. 3
C 3 '

Patients with an established diagnosis of diabetes mellitus who are
started on atypical antipsychotics should be monitored regularly
for worsening of glucose control. Patients with risk factors for
diabetes mellitus (e.g., obesity, family history of diabetes) who are
starting treatment with atypical antipsychotics should undergo
fasting blood glucose testing at baseline and periodically during.
treatment. Any patient treated with atypical antipsychotics should
be monitored for symptoms of hyperglycemia including
~ polydipsia, polyuria, polyphagia, and weakness. Patients who
develop symptoms of hyperglycemia during treatment with
+ atypical antipsy(;hotics should undergo fasting blood glucose
testing. In some cases, hyperglycemia has resolved when the
atypical antipsychotic was discontinued; however, some patients
required continuation of - anti-diabetic treatment despite
discontinuation of the suspect drug. ‘ '
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PRECAUTIONS

General

Orthostatic Hypotension: SEROQUEL may induce orthostatic
hypotension associated with dizziness, tachycardia and, in some
patients, syncope, especially during the initial dose-titration period,
probably reflecting its o -adrenergic antagonist properties.
Syncope was reported in 1% (23/2567) of the patients treated
with SEROQUEL, compared with 0% (0/ 607) on placebo and
about 0.4% (2/527) on active control drugs.

' SEROQUEL should be used with particular caution in patients

with known cardiovascular disease (history of myocardial
~ infarction or ischemic heart disease, heart failure or conduction
abnormalities), cerebrovascular disease or conditions which would
predispose patients to hypotension (dehydration, hypovolemia and
treatment with antihypertensive medications). The risk of
orthostatic hypotension and syncope may be minimized by limiting
the ‘initial dose to 25 mg bid (See DOSAGE AND
ADMINISTRATION). If hypotension occurs during titration to
‘the target dose, a return to the previous dose in the titration _
schedule is appropriate.

Cataracts: The development of cataracts was observed in-
association with quetiapine treatment in chronic dog studies
(see Animal Toxicology). Lens changes have also been
observed in patients during long-term SEROQUEL treatment,
but a causal relationship to SEROQUEL use has not been
established. Nevertheless, the possibility of lenticular changes
cannot be excluded at this time. Therefore, examination of the
lens by methods adequate to detect cataract formation, such as
slit lamp exam or other appropriately sensitive methods, is
r_ecomménded at initiation of treatment or shortly thereafter,
and at 6 month intervals during chronic treatment.

Seizures: During clinical trials, seizures occurred-in 0.6% (18/
2792) of patients treated with SEROQUEL compared to 0.2%
(1/607) on placebo and 0.7% (4/527) on active control drugs. As
‘with other antipsychotics SEROQUEL should be used cautiously
in patients with a history of seizures or with conditions that
potentially lower the seizure threshold, e.g., Alzheimer’s dementia.
- Conditions that lower the seizure threshold may be more prevalent
in a population of 65 years or older.
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Hypothyroidism: Clinical trials with SEROQUEL demonstrated a
dose-related decrease in total and free thyroxine (T4) of
approximately 20% at the higher end of the therapeutic dose range
and was maximal in the first two to four weeks of treatment and
maintained without adaptation or progression during more chronic
therapy. Generally, these changes were of no clinical significance
and TSH was unchanged in most patients and levels of TBG were
unchanged. In nearly all cases, cessation of SEROQUEL
treatment was associated with a reversal of the effects on total and
free T4, irrespective of the duration of treatment. About 0.4%
(12/2791) of SEROQUEL patients did experience TSH increases
in monotherapy studies. Six of the patients with TSH increases
needed replacement thyroid treatment. In the mania adjunct
studies, where SEROQUEL was added to lithium or divalproate,
12% (24/196) of SEROQUEL treated patients compared to 7%
(15/203) of placebo treated patients had elevated TSH levels. Of
the SEROQUEL treated patients with elevated TSH levels, 3 had
simultaneous low free T4 levels.

Cholesterol and Triglyceride Elevations: In schizophrenia
trials, SEROQUEL-treated patients had increases from baseline in
cholesterol and friglyceride of 11% and 17%, respectively,
compared to slight decreases for placebo patients. These changes
were only weakly related to the increases in weight observed in
SEROQUEL-treated patients.

Hyperprolactinemia: Although an elevation of prolactin levels
was not demonstrated in clinical trials with SEROQUEL, increased
prolactin levels were observed in rat studies with this compound,
and were associated with an increase in mammary gland neoplasia
in rats (see Carcinogenesis). Tissue culture experiments indicate
that approximately one-third of human breast cancers are prolactin
-dependent in vitro, a factor of potential importance if the
prescription of these drugs is contemplated in a patient with
. previously detected breast cancer. Although disturbances such as
galactorrhea, amenorrhea, gynecomastia, and impotence have been
reported with ~prolactin-elevating compounds, the clinical |
significance of elevated serum prolactin levels is unknown for
most patients. Neither clinical studies nor epidemiologic studies
conducted to date have shown an association between chronic
administration of this class of drugs and tumorigenesis in humans;
the available evidence is considered too limited to be conclusive at
this time. '
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Transaminase Elevations: Asymptomatic;, transient and
reversible elevations in serum transaminases (primarily ALT) have
been reported. - In schizophrenia trials, the proportions of patients
with transaminase elevations of > 3 times the upper limits of the
. normal reference range in a pool of 3- to 6-week
placebo-controlled trials were approximately 6% for SEROQUEL .
compared to 1% for placebo. In acute mania trials, the proportions
of patients with transaminase elevations of > 3 times the upper
limits of the normal reference range in a pool of 3- to 12-week
placebo-controlled trials were approximately 1% for both
SEROQUEL and placebo. These hepatic enzyme elevations
usually occurred within the first 3 weeks of drug treatment and
‘promptly returned to pre-study levels with ongoing treatment with
SEROQUEL. ' ' '

Potential for Cognitive and Motor Impairment: Somnolence
was a commonly reported adverse event reported in patients
treated with SEROQUEL especially during the 3-5 day period of
initial dose-titration. In schizophrenia trials, somnolence was
reported in 18% of patients on SEROQUEL compared to 11% of
placebo patients. In acute mania trials using SEROQUEL as
monotherapy, somnolence was reported in 16% of patients on
SEROQUEL compared to 4% of placebo patients. In acute mania
trials using SEROQUEL as adjunct therapy, somnolence was
reported in 34% of patients on SEROQUEL compared to 9% of
placebo patients. Since SEROQUEL has the potential to impair
judgment, thinking, or motor skills, patients should be cautioned
about performing activities requiring mental alertness, such as
operating a motor vehicle (including automobiles) or operating
hazardous machinery until they are reasonably certain that
- SEROQUEL therapy does not affect them adversely.

Priapism: One case of priapism in a patient receiving
SEROQUEL has been reported prior to market introduction.
-~ While a causal relationship to use of SEROQUEL has not been -
established, other drugs with alpha-adrenergic blocking effects
-have been reported to induce priapism, and it is possible that
SEROQUEL may share this capacity. Severe priapism may
require surgical intervention. '
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Body Temperature Regulation: Although not reported with
SEROQUEL, disruption of the body's ability to reduce core body
temperature has = been attributed to antipsychotic agents.
Appropriate care is advised when prescribing. SEROQUEL for
patients who will be experiencing conditions which may contribute
to an elevation in core body temperature, e.g., exercising
strenuously, exposure to extreme heat, receiving concomitant
medication with anticholinergic activity, or being subject to
dehydration.

Dysphagia: Esophageal dysmotility and aspiration have been
associated with antipsychotic drug use. Aspiration pneumonia is a
common cause of morbidity and mortality in elderly patients, in
particular those with advanced Alzheimer's dementia.
SEROQUEL and other antipsychotic drugs should be used
cautiously in patients at risk for aspiration pneumonia.

Suicide: The possibility of a suicide attempt is inherent in bipolar
disorder and schizophrenia; close supervision of high risk patients
should accompany drug therapy. Prescriptions for SEROQUEL
should be written for the smallest quantity of tablets consistent
with good patient management in order to reduce the risk of
overdose.

Use in Patients with Concomitant lllness: Clinical experience
with SEROQUEL in patients with certain concomitant systemic
illnesses (see Renal Impairment and Hepatic Impairment under
CLINICAL ' PHARMACOLOGY, Special Populations) is
limited.

SEROQUEL has not been evaluated or used to any appreciable
extent in patients with a recent history of myocardial infarction or
unstable heart disease. Patients with these diagnoses were
‘excluded from premarketing clinical studies. Because of the risk
of orthostatic hypotension with SEROQUEL, caution should be
observed in cardiac patients (see Orthostatic Hypotension).

Information for Patients
‘Physicians are advised to discuss the following issues with patients
for whom they prescribe SEROQUEL.

“Orthostatic Hypotension: Patients should be advised of the
' 1isk of orthostatic hypotension, especially during the 3-5 day
period of initial dose titration, and also at times of re-initiating
treatment or increases in dose. '
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Interference with Cognitive and Motor Performance:
Since somnolence was a commonly reported adverse event
associated with SEROQUEL treatment, patients should be advised
of the risk of somnolence, especially during the 3-5 day period of
initial dose titration.  Patients should be cautioned about
performing any activity requiring mental alertness, such as
operating a motor vehicle (including automobiles) or operating
hazardous machinery, unti] they are reasonably certain that
SEROQUEL therapy does not affect them adversely. -

Pregnancy: Patients should be advised to notify their physician
if they become pregnant or intend to become pregnant during
therapy.

"Nursing: Patients should be advised not to breast feed if they are
taking SEROQUEL.

Concomitant Medication: As with other medications, patients
should be advised to notify their physicians if they are taking, or
plan to take, any prescription or over-the-counter drugs.

Alcohol:  Patients should be advised to avoid consuming
alcoholic beverages while taking SEROQUEL.

Heat Exposure and Dehydration: Patients should be advised
regarding appropriate care in avoiding overheating and
dehydration. '

Laboratory Tests
-~ No specific laboratory tests are recommended.

qug Interactions -

[We have made several -chahges to the divalproex
staterents in this section.]
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The risks of using SEROQUEL in combination with other drugs
have not been extensively evaluated in systematic studies. Given
the primary CNS effects of SEROQUEL, caution should be used
- when it is taken in combination with other centrally acting drugs.
SEROQUEL peotentiated the cognitive and motor effects of alcohol
in a clinical trial in subjects with selected psychotic disorders, and
alcoholic beverages should be avoided while taking SEROQUEL.

Because of its potential for inducing hypotension, SEROQUEL
may enhance the effects of certain antihypertensive agents.

SEROQUEL  may antagonize the effects of levodopa and
dopamine agonists.

- The Effect of Other Drugs on Quetiapine

Phenytoin: Coadministration of quetiapine (250 mg tid) and
phenytoin (100 mg tid) increased the mean oral clearance of
quetiapine by 5-fold. Increased doses of SEROQUEL may be
required to maintain control of symptoms of schizophrenia in
patients receiving quetiapine and phenytoin, or other hepatic
enzyme inducers (e.g., carbamazepine, barbiturates, rifampin,
glucocorticoids). ~ Caution should be taken if phenytoin is
withdrawn and replaced with a non-inducer (e. g valproate) (see
DOSAGE AND ADMINISTRATION)

Divalproex: Coadministration of quetiapine (150 mg bid) and
divalproex (500 mg bid) 1ncreased the mean maximum plasma
concentration of quetiapine at steady state by 17% without
affecting the extent of absorption or mean oral clearance.

Thioridazine:  Thioridazine (200 mg bid) increased the oral
clearance of quetiapine (300 mg bid) by 65%.

Cimetidine.' Administration of multiple daily doses of cimetidine -
(400 mg tid for 4 days) resulted in a 20% decrease in the mean oral
clearance of quetiapine (150 mg tid). Dosage adjustment for .
quetiapine is not required when it is given with cimetidine.

- .P450 3A Inhibitors: Coadministration of ketoconazole (200 mg

. once daily for 4 days), a potent inhibitor of* cytochrome P450 3A,
reduced oral clearance of quetiapine by 84%, resulting in a 335%
increase in maximum plasta concentration of quetiapine. Caution

"~ is indicated when SEROQUEL is administered with ketoconazole

and other inhibitors of cytochrome P450 3A (e.g., itraconazole,
fluconazole, and erythromycin). -
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Fluoxetine, Imipramine, Haloperidol, and Risperidone:
Coadministration of fluoxetine (60 mg once daily); imipramine (75
mg bid), haloperidol (7.5 mg bid), or risperidone (3 mg bid) with
quetiapine (300 mg bid) did not alter the steady-state
pharmacokinetics of quetiapine. '

Effect of Quetiapine on Other Drugs

Lorazepam: The mean oral clearance of lorazepam (2 mg, single
dose) was reduced by 20% in the presence of quetiapine
administered as 250 mg tid dosing. '

Divalproex: The mean maximum concentration and extent of
absorption of total and free valproic acid at steady state were
“decreased by 10 to 12% when. divalproex (500 mg bid) was
administered with quetiapine (150 mg bid). The mean oral
clearance of total valproic acid (administered as divalproex 500 mg
bid) was increased by 11% in the presence of quetiapine (150 mg
bid). The changes were not significant. ’

Lithium: Concomitant administration of quetiapine (250 mg tid)
with lithium had no -effect on any of the steady-state
pharmacokinetic parameters of lithium.

Antipyrine: Administration of multiple daily doses up to 750
mg/day (on a tid schedule) of quetiapine to subjects with selected
psychotic disorders had no clinically relevant effect on the
clearance of antipyrine or urinary recovery of antipyrine
metabolites. These results indicate that quetiapine does not
significantly induce hepatic enzymes responsible for cytochrome
P450 mediated metabolism of antipyrine.
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Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Carcinogenicity studies were conducted in
C57BL mice and Wistar rats. Quetiapine was administered in the
_diet to mice at doses of 20, 75, 250, and 750 mg/kg and to rats by
gavage at doses of 25, 75, and 250 mg/kg for two years. These
doses are equivalent to 0.1, 0.5, 1.5, and 4.5 times the maximum
human dose (800 mg/day) on a mg/ m’ basis (mice) or 0.3, 0.9, and
3.0 times the maximum human dose on a mg/m’ ba31s (rats).
There were statistically significant increases in thyroid gland
follicular adenomas in male mice at doses of 250 and 750 mg/kg or
1.5 and 4.5 times the maximum human dose on a mg/m’ basis and
- in male rats at a dose of 250 mg/kg or 3.0 times the maximum
human dose on a mg/m’ basis. Mammary gland adenocarcinomas
were statistically significantly increased in female rats at all doses
tested (25, 75, and 250 mg/kg or 0.3, 0.9, and 3.0 times the
maximum recommended human dose on a2 mg/m’ basis).

Thyroid follicular cell adenomas may have resulted from chronic
stimulation of the thyroid gland by thyroid stimulating hormone
(TSH) resulting from enhanced metabolism and clearance of -
thyroxine by rodent liver. Changes in TSH, thyroxine, and
thyroxine clearance consistent with this mechanism were observed
in subchronic toxicity studies in rat and mouse and in a l-year
toxicity study in rat; however, the results of these studies were not
definitive. The relevance of the increases in thyroid follicular cell .
adenomas to human risk, through whatever mechanism, is
unknown. .

Antipsychotic drugs have been shown to chronically elevate
prolactin levels in rodents. Serum measurements in a 1-yr toxicity
- study showed that quetiapine increased median serum prolactin
levels a maximum of 32- and 13-fold in male and female rats,
- respectively. Increases in mammary neoplasms have been found in
rodents after chronic administration of other antipsychotic drugs
and are considered to be prolactin-mediated. The relevance of this
increased incidence of prolactin-mediated mammary gland tumors
in rats to human risk is unknown (see Hyperprolactinemia in
PRECAUTIONS, General).
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Mutagenesis: The mutagenic potential of quetiapine was tested

In six in vitro bacterial gene mutation assays and in an in vitro
mammalian gene mutation assay in Chinese Hamster Ovary cells.

However, sufficiently high concentrations of quetiapine may not

have been used for all tester strains. Quetiapine did produce a

reproducible increase in mutations in one Salmonella typhimurium

tester strain in the presence of metabolic activation. No evidence

of clastogenic potential was obtained in an ir vitro chromosomal
aberration assay in cultured human lymphocytes or in the in vivo
micronucleus assay in rats. ‘
Impairment of Fertility: Quetiapine decreased mating and
fertility in male Sprague-Dawley rats at oral doses of 50 and 150

mg/kg or 0.6 and 1.8 times the maximum human dose on a mg/m’

basis. Drug-related effects included increases in interval to mate

and in the number of matings required for successful impregnation.

These effects continued to be observed at 150 mg/kg even after a

two-week period without treatment. The no-effect dose for
impaired mating and fertility in male rats was 25 mg/kg, or 0.3

times the maximum human dose on a mg/m’ basis. Quetiapine

adversely affected mating and fertility in female Sprague-Dawley
rats at an oral dose of 50 mg/kg, or 0.6 times the maximum human
dose on a mg/m’ basis. Drug-related effects included decreases in

matings and in matings resulting in pregnancy, and an increase in

the interval to mate. An increase in irregular estrus cycles was

- observed at doses of 10 and 50 mg/kg, or 0.1 and 0.6 times the
maximum human dose on a mg/m’ basis. The no-effect dose in
female rats was 1 mg/kg, or 0.01 times the maximum human dose
on a mg/n’ basis. '
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Pregnancy
Pregnancy Category C:
The teratogenic potential of quetiapine was studied in Wistar rats
and Dutch Belted rabbits dosed during the period of organogenesis.
No evidence of a teratogenic effect was detected in rats at doses of
25 to 200 mg/kg or 0.3 to 2.4 times the maximum human dose on a
mg/m’ basis or in rabbits at 25 to 100 mg/kg or 0.6 to 2.4 times the
maximum human dose on a mg/m2 basis. There was, however,
evidence of embryo/fetal toxicity. Delays in skeletal ossification
were detected in rat fetuses at doses of 50 and 200 mg/kg (0.6 and
- 2.4 times the maximum human dose on a mg/m’ basis) and in
rabbits at 50 and 100 mg/kg (1.2 and 2.4 times the maximum
human dose on a mg/nt basis). Fetal body weight was reduced in
rat fetuses at 200 mg/kg and rabbit fetuses at 100 mg/kg (2.4 times
the maximum human dose on a mg/m’ basis for both species).
There was an increased incidence of a minor soft tissue anomaly
- (carpal/tarsal flexure) in rabbit fetuses at a dose of 100 mg/kg (2.4
times the maximum human dose on a mg/m’ basis). Evidence of
maternal toxicity (i.e., decreases in body weight gain and/or death)
was observed at the high dose in the rat study and at all doses in
the rabbit study. In a peri/postnatal reproductive study in rats, no
drug-related effects were observed at doses of 1, 10, and 20 mg/kg
or 0.01, 0.12, and 0.24 times the maximum human. dose on a
mg/m’® basis. However, in a preliminary peri/postnatal study, there
were increases in fetal and pup death, and decreases in mean litter
welght at 150 mg/kg, or 3.0 times the maximum human dose on a
mg/nt basis.
There are no adequate and well-controlled studies in pregnant
women and quetiapine should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus.

Labor and Delivery: The effect of SEROQUEL on labor and

" delivery in humans is unknown.

Nursing Mothers: SEROQUEL was excreted in milk of treated
animals during lactation. It is not known if SEROQUEL is
excreted in human milk. It is recommended that women recelvmg
SEROQUEL should not breast feed.

‘Pediatric Uée: The safety and effectiveness of SEROQUEL in
pediatric patients have not been established.
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Geriatric Use: Of the approximately. 3400 patients in clinical
studies with SEROQUEL, 7% (232) were 65 years of age or over.
In general, there was no indication of any different tolerability of
SEROQUEL in the elderly compared to younger adults.
- Nevertheless, the presence of factors that might decrease
pharmacokinetic ~clearance, increase the pharmacodynamic
response to SEROQUEL, or cause poorer tolerance or orthostasis,
should lead to conmsideration of a lower starting dose, slower
titration, and careful monitoring during the initial dosing period in
the elderly. The mean. plasma clearance of SEROQUEL was
reduced by 30% to 50% in elderly patients wheén compared to
younger patients (see Pharmacokinetics under CLINICAL
PHARMACOLOGY and DOSAGE AND
ADMINISTRATION).

ADVERSE REACTIONS

The information below is derived from a clinical trial database for
SEROQUEL consisting of over 3000 patients. This database
includes 405 patients exposed to SEROQUEL for the treatment of
acute mania (monotherapy and adjunct therapy) and approximately
2600 patients and/or normal subjects exposed to 1 or more doses of
SEROQUEL for the treatment of schizophrenia .

Of these approximately 3000 subjects, approximately 2700 (2300
in schizophrenia and 405 in acute mania) were patients who
participated  in multiple dose effectiveness trials, and their
experience corresponded to approximately 914.3 patient-years.
The conditions. and duration of treatment with SEROQUEL varied
greatly and included (in overlappmg categories) open-label and
double-blind phases of studies, inpatients and outpatients, fixed-
dose and dose-titration studies, and short-term or longer-term
_exposure. Adverse reactions were assessed by collecting adverse
events, results of physical examinations, vital signs, weights,
laboratory analyses, ECGs, and results of ophthalmologic -
* examinations. ‘

Adverse events during exposure were obtained by general inquiry
and recorded by clinical investigators using terminology of their
own choosing. Consequently, it is not possible to provide a
- meaningful estimate of the proportion of individuals experiencing
adverse events without first grouping similar types of events into a
~ smaller number of standardized event categories. In the fables and
tabulations that follow, standard COSTART terminology has been
‘used to classify reported adverse events.
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The stated frequencies of adverse events represent the proportion
of individuals who experienced, at least once, a treatment-
emergent adverse event of the type listed. An event was
considered treatment emergent if it occurred for the first time or
worsened while receiving therapy following baseline evaluation.

Adverse Findings Observed in Short-Term, Controlled
Trials

Adverse Events Associated with Discontinuation of
Treatment in Short-Term, Placebo- Controlled Trials

Acute Mania: Overall, discontinuations due to adverse events
. were similar ( 5.7 % for SEROQUEL vs. 5.1% for placebo in

‘monotherapy and 3.6% for SEROQUEL vs. 5.9% for placebo n
-adjunct therapy).

Schizophrenia: Overall, there was little difference in the
incidence of discontinuation due to adverse events (4% for
SEROQUEL vs. 3% for placebo) in a pool of controlled trials.
However, discontinuations due to somnolence and hypotension
were considered to be drug related (see PRECAUTIONS):

" Adverse Event ' SEROQUEL Placebo
- Sommolence - 0.8% 0%
Hypotension 0.4% 0%

Adverse Events Occurring at an Incidence of 1% or More
‘Among SEROQUEL Treated Patients in Short-Term,
Placebo-Controlled Trials: The prescriber should be aware
that the figures in the tables and tabulations cannot be used to
predict the incidence of side effects in the course of usual medical
practice where patient characteristics and other factors differ from
those that prevailed in the clinical trials. Similarly, the cited
frequencies cannot be compared with figures obtained from other
clinical investigations involving different treatments, uses, and
investigators. The cited figures, however, do provide the
prescribing physician with some basis for estimating the relative
contribution of drug and nondrug factors to the side effect
~ incidence in the population studied.
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Table 1 enumerates the incidence, rounded to the nearest percent,
of treatment-emergent adverse events that occurred during acute
therapy) of schizophrenia (up to 6 weeks) and acute mania (up to
12 weeks) in 1% or more of patients treated with SEROQUEL
(doses ranging from 75 to 800 mg/day) where the incidence in

patients treated with SEROQUEL was greater than the incidence in
placebo-treated patients.
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Table 1. Treatment-Emergent Adverse Experience
Incidence in 3- to 12-Week Placebo-Controlled Clinical Trials’
for the Treatment of Schizophrenia and Acute Mania

. (monotherapy)
Body System/ - SEROQUEL PLACEBO
Preferred Term (n=719) (n=404)
Body as a Whole
Headache - 21% 14%
Pain 7% 5%
Asthenia 5% 3%
Abdominal Pain _ 4% 1%
Back Pain 3% 1%
Fever - _ 2% 1%
Cardiovascular
Tachycardia 6% 4%
Postural o 4% 1%
Hypotension :
Digestive
Dry Mouth 9% 3%
Constipation 8% 3%
» Vomiting - 6% 5%
Dyspepsia ' 5% , 1%
Gastroenteritis 2% : 0%
Gamma Glutamyl 1% 0%
Transpeptidase
Increased
Metabolic and Nutritional .
Weight Gain , 5% 1%
SGPT Increased 5% 1%
SGOT Increased 3% ' 1%
Nervous -
Agitation : 20% 17%
Somnolence 18% - 8%
Dizziness ' 11% 5%
Anxiety 4% ' 3%
Respiratory ' ‘
Pharyngitis 4% - 3%

Rhinitis 3% 1%
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Skin and Appendages

Rash 4% 2%
Special Senses '
Amblyopia 2% 1%

'Eveits for which the SEROQUEL incidence was equal to or less than placebo are not
listed in the table, but included the following: accidental injury, akathisia, chest pain,
cough increased, depression, diarthea, extrapyramidal syndrome, hostility, hypertension,
hypertonia, hypotension, increased appetite, infection, insormnia, leukopenia, malaise,
nausea, nervousness, pare‘sthesia, peripheral edema, sweating, tremor, and weight loss.

In these studles the most commonly observed adverse events
associated with the use of SEROQUEL (incidence of 5% or
greater) and observed at a rate on SEROQUEL at least twice that
of placebo were somnolence (18%), dizziness (11%), dry mouth
(9%), constipation (8%), SGPT increased (5%) weight gain (5%),
and dyspepsia (5%).

Table 2 enumerates the incidence, rounded to the nearest percent,
of treatment-emergent adverse events that occurred during therapy
(up to 3-weeks) of acute mania in 5% or more of patients treated
with SEROQUEL (doses ranging from 100 to 800 mg/day) used as
adjunct therapy to lithium and divalproex where the incidence in
patients treated with SEROQUEL was greater than the incidence in
placebo-treated patients.

Table 2. Treatment-Emergent Adverse Experience
* Incidence in 3-Week Placebo-Controlled Clinical Trials' for
the Treatment of Acute Mania (Adjunct Therapy)

Body System/ - SEROQUEL PLACEBO
 Preferred Term ' (n=196) (n=203)
~ Body as a Whole o
- Headache 17% ‘ 13%
‘Asthenia 10% 4%
Abdominal Pain ' 7% 3%
" Back Pain 5% 3%
Cardiovascular
Postural 7% 2%
Hypotension '
Digestive
Dry Mouth _ 19% . 3%
~ Constipation - 10% : 5%
Metabolic and Nutritional :
Weight Gain : 6% - 3%
Nervous ‘
Somnolence 34% 9%
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Dizziness B 9% 6%

Tremor 8% : 7%

Agitation 6% 4%
Respiratory »

Pharyngitis 6% 3%

'Events for which the SEROQUEL incidence was equal to or less than placebo are not
listed in the table, but included the following: akathisia, diarrhea, insomnia, and nausea.

In these studies, the most commonly observed adverse events
associated with the use of SEROQUEL (incidence of 5% or
greater) and observed at a rate on SEROQUEL at least twice that
of placebo were somnolence (34%), dry mouth (19%), asthenia
(10%), constipation (10%), abdominal pain (7%), postural
hypotension (7%), pharyngitis (6%), and weight gain (6%).

Explorations for interactions on the basis of gender, age, and race
did not reveal any clinically meaningful differences in the adverse
-event occurrence on the basis of these demographic. factors.

- Dose Dependency of Adverse Events in Short-Term,
Placebo-Controlled Trials _
Dose-related Adverse Events: Spontaneously elicited adverse
event data from a study of schizophrenia comparing five fixed
~ doses of SEROQUEL (75 mg, 150 mg, 300 mg, 600 mg, and 750
mg/day) to placebo were explored for dose-relatedness of adverse
events. Logistic regression analyses revealed a positive dose
response (p<0.05) for the following adverse events: dyspepsia,
abdominal pain, and weight gain. '

Extrapyramidal Symptoms: Data from one 6-week clinical trial
of schizophrenia comparing five fixed doses of SEROQUEL (75,
150, 300, 600, 750 mg/day) provided evidence for the lack of
- treatment-emergent extrapyramidal symptoms (EPS) and dose-
relatedness for EPS associated with SEROQUEL treatment. Three
~methods were used to measure EPS: (1) Simpson-Angus total
score (mean change from baseline) which evaluates parkinsonism
and akathisia, (2) incidence of spontaneous complaints of EPS
(akathisia, akinesia, cogwheel rigidity, extrapyramidal Syndromc,
hypertonia, hypokinesia, neck rigidity, and tremor), and (3) use of
anticholinergic medications to treat emergent EPS.
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SEROQUEL

Dose Groups Placebo | 75mg | 150mg | 300mg | 600 mg | 750 mg
Parkinsonism | 0.6 -1.0 -1.2 1-16 -1.8 -1.8
EPS incidence | 16% 6% 6% 4% 8% 6%
Anticholinergic | 14% 11% 10% 8% 12% 11%
medications .

In six additional placebo-controlled clinical trials (3 in acute mania
and 3 in schizophrenia) using variable doses of SEROQUEL, there
were no differences between the SEROQUEL and placebo
treatment groups in the incidence of EPS, as assessed by Simpson-

~ Angus total scores, spontaneous complaints of EPS and the use of
concomitant anticholinergic medications to treat EPS.

~ Vital Signs and Laboratory Studies |
Vital Sign Changes: SEROQUEL is associated with orthostatic
hypotension (see PRECAUTIONS).

Weight Gain: In schizophrenia trials the proportions of patients
meeting a weight gain criterion of >7% of body weight were
compared in a pool of four 3- to 6-week placebo-controlled clinical
trials, revealing a statistically significantly greater incidence of
weight gain for SEROQUEL (23%) compared to placebo (6%). In -
mania monotherapy trials the proportions of patients meeting the
same weight gain criterion were 21% compared to 7% for placebo
and in mania adjunct trials the proportion of patients meeting the
_same weight criterion were 13% compared to 4% for placebo.

Laboratory Changes: An assessment of the premarketing
experience for SEROQUEL suggested that it is associated with
asymptomatic increases -ii SGPT and increases in both total
cholesterol and triglycerides (see PRECAUTIONS).

An assessment of hematological parameters in short-term, placebo-
controlled ' trials revealed no clinically important dlfferences
between SEROQUEL and placebo.
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ECG Changes: Between group comparisons for pooled placebo-
controlled  trials revealed no statistically  significant .
SEROQUEL/placebo differences in the proportions of patients
experiencing potentially important changes in ECG parameters,
including QT, QT¢, and PR intervals. However, the proportions of

~ patients meeting the criteria for tachycardia were compared in four
3- to 6-week placebo-controlled clinical trials for the treatment of
schizophrenia revealing a 1% (4/399) incidence for SEROQUEL
compared to 0.6% (1/156) incidence for placebo. In acute
(monotherapy) mania trials the proportions of patients meeting the
criteria for tachycardia was 0.5% (2/405) for SEROQUEL
compared to 0% (0/401) incidence Hr placebo. In acute mania
(adjunct) trials the proportions of patients meeting the same criteria
was 0.25% (1/405) for SEROQUEL compared to 0% (0/401)
incidence for placebo. SEROQUEL use was associated with a
mean increase in heart rate, assessed by ECG, of 7 beats per
minute compared to a mean increase of 1 beat per minute among
placebo patients. This slight tendency to tachycardia may be
related to SEROQUEL's potential for inducing orthostatic changes
(see PRECAUTIONS).

Other Adverse Events Observed During the Pre-
Marketing Evaluation of SEROQUEL

Following is a list of COSTART terms that reflect treatment-
emergent adverse events as defined in the introduction to the
ADVERSE REACTIONS section reported by patients treated with
SEROQUEL at multiple doses > 75 mg/day during any phase of a
trial within the premarketing database of approximately 2200
patients treated for schizophrenia. All reported events are included
except those already listed in Table 1 or elsewhere in labeling,
those events for which a drug cause was remote, and those event
terms which were so general as to be uninformative. It is
important to emphasize that, although the events reported occurred
during treatment with SEROQUEL, they were not necessarily
~ caused by it.

Events are further categorized by body system and listed in order
of decreasing frequency according to the following definitions:
frequent adverse events are those occurring in at least 1/100
patients (only those not already listed in the tabulated results from
placebo-controlled trials appear in this listing); infrequent adverse
~ events are those occurring in 1/100 to 1/1000 patients; rare events
are those occurring in fewer than 1/1000 patients.
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Nervous System: Frequent: hypertonia, dysarthria;
Infrequent: abnormal dreams, dyskinesia, thinking abnormal,
tardive dyskinesia, vertigo, involuntary movements, confusion,
amnesia, psychosis, hallucinations, hyperkinesia, libido increased*,
urinary retention, incoordination, paranoid reaction, abnormal
gait, myoclonus, delusions, manic reaction, apathy, ataxia,
depersonalization, stupor, bruxism, catatonic reaction, hemiplegia;
Rare: aphasia, buccoglossal syndrome, choreoathetosis, delirium,
emotional lability, euphoria, libido decreased*, neuralgia,
stuttering, subdural hematoma.

Body as a Whole: Frequent: flu syndrome; Infrequent: neck
-pain, pelvic pain*, suicide attempt, malaise, photosensitivity
reaction, chills, face edema, moniliasis; Rare: abdomen enlarged.

Digestive System: Frequent: anorexia; Infrequent: increased
salivation, increased appetite, gamma glutamyl -transpeptidase
increased, gingivitis, dysphagia, flatulence, gastroenteritis,
gastritis, hemorrhoids, stomatitis, thirst, tooth = caries, fecal
incontinence, gastroesophageal reflux, gum hemorrhage, mouth
ulceration, rectal hemorrhage, tongue edema; Rare: glossitis,
hematemesis, intestinal obstruction, melena, pancreatitis.

Cardiovascular System: Frequent: palpitation; Infrequent:
vasodilatation, QT interval prolonged, migraine, bradycardia,
- cerebral ischemia, irregular pulse, T wave abnormality, bundle
branch block, cerebrovascular accident, deep thrombophlebitis, T
wave inversion; Rare: angina pectoris, atrial fibrillation, AV block
first  degree, congestive heart failure, ST elevated,
thrombophlebitis, T wave flattening, ST abnormality, mcreased '
QRS duration.

Respiratory System: Frequent: pharyngltls rh1n1tls cough
increased, dyspnea; Infrequent: pneumonla epistaxis, asthma;
Rare: hiccup, hyperventﬂatlon

Metabolic and Nutritional System: Frequent: peripheral
edema; Infrequent: weight loss, alkaline phosphatase increased,
‘hyperlipemia, alcohol intolerance, dehydration, hyperglycemia,
creatinine increased, hypoglycemia; Rare: glycosuria, gout, hand
edema, hypokalemia, water intoxication.

Skin and Appendages System: Frequent: sweating;
Infrequent: pruritus, acne, eczema, contact dermatitis,
maculopapular rash, seborrhea, skin ulcer; Rare exfoliative
dermatms psoriasis, skin discoloration.
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Urogenital System: Infrequent: dysmenorrhea*, vaginitis*
urinary incontinence, metrorrhagia*, impotence*, dysuria, vaginal
moniliasis*, abnormal ejaculation®, cystitis, "urinary frequency,
amenorthea®™,  female  lactation*, leukorrhea*,  vaginal
hemorrhage*, vulvovaginitis* orchitis*; Rare: gynecomastia*,
nocturia, polyuria, acute kidney failure.

Special Senses: Infrequent: conjunctivitis, abnormal vision,
dry eyes, tinnitus, taste perversion, blepharitis, eye pain; Rare:
abnormality of accommodation, deafness, glaucoma.

Musculoskeletal System: Infrequent: pathologiéal fracture,
myasthenia, twitching, arthralgia, arthritis, leg cramps, bone pain.

Hemic and Lymphatic System: Frequent: leukopenia;
Infrequent: leukocytosis, anemia, ecchymosis, eosinophilia,
- hypochromic - anemia; lymphadenopathy, cyanosis; Rare:
hemolysis, thrombocytopenia.

Endocrine System: Infrequent: hypothyroidism, diabetes
mellitus; Rare: hyperthyroidism.

*adjusted‘for gender

Post Marketing Experience:

[We ask that you update this section to include recently
reported serious events, including, among others,
rhabdomyolysis, anaphylaxis, hyponatremia/SIADH,
and. SJS. In addition, we ask that you update the
information regarding neutropema to include more
recent experience.]

Adverse events reported since market introduction which were
temporally related to SEROQUEL therapy include {_ |
. 1 leukopenia/neutropenia. If a patient develops a low white
cell count consider discontinuation of therapy. Possible risk factors
for leukopenia/neutropenia include pre-existing low white cell
count and history of drug induced leukopenia/neutropenia.
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DRUG ABUSE AND DEPENDENCE

Controlled Substance Class: SEROQUEL is not a controlled
substance. '

Physical and Psychologic dependence: SEROQUEL has
not been systematically studied, in animals or humans, for its
potential for abuse, tolerance or physical dependence. While the
clinical trials did not reveal any tendency for any drug-seeking
behavior, these observations were not systematic and it is not
possible to predict on the basis of this limited experience the extent
to which a CNS-active drug will be misused, diverted, and/or
abused once marketed. Consequently, patients should be evaluated
carefully for a history of drug abuse, and such patients should be
observed closely for signs of misuse or abuse of SEROQUEL, eg,
development of tolerance, increases in dose, drug-seeking
behavior.

OVERDOSAGE

Human experience: Experience with SEROQUEL (quetiapine
fumarate) in acute overdosage was limited in the clinical trial
database (6 reports) with estimated doses ranging from 1200 mg to
9600 mg and no fatalities. In general, reported signs and symptoms
were those resulting from an exaggeration of the drug’s known
pharmacological effects, i.e., drowsiness and sedation, tachycardia
and hypotension. One case, involving an estimated overdose of
9600 mg, was associated with hypokalemia and first degree heart
block.

Management of Overdosage:
[We ask that you modify the following statement to include
more recent data suggesting fatal overdoses, and overdoses

“associated with coma, seizures, various serious cardiac -

events, ]
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In case of acute.overdosage, establish and maintain an airway and
ensure adequate oxygenation and ventilation. Gastric lavage (after
_intubation, if patient is unconscious) and administration of
activated charcoal together with a laxative should be considered.
- The possibility of obtundation, seizure or dystonic reaction of the
head and neck following overdose may create a risk of aspiration
with induced emesis. Cardiovascular momitoring should commence
immediately and should include continuous electrocardiographic
monitoring to detect possible arrhythmias. If antiarthythmic
therapy is administered, disopyramide, procainamide and quinidine
carry a theoretical hazard of additive QT-prolonging effects when
administered in patients with acute overdosage of SEROQUEL.
Similarly it is reasonable to expect that the alpha-adrenergic-
blocking properties of bretylium might be additive to those of

quetiapine, resulting in problematic hypotensmn

There is no specific antidote to SEROQUEL. Therefore
appropriate supportive measures should be instituted. The
possibility of multiple drug involvement should be considered.
Hypotension and circulatory collapse should be treated with
appropriate measures such as intravenous fluids and/or
sympathomimetic agents (epinephrine and dopamine should not be
used, since beta stimulation may worsen hypotension in the setting
of quetiapine-induced alpha blockade). In cases of severe
extrapyramidal symptoms, anticholinergic medication should be
administered. Close medical supervision and monitoring should
continue until the patient recovers.

DOSAGE AND ADMINISTRATION

Acute Mania

‘Usual Dose: When used as monotherapy or adjunct therapy (with
~“lithium or divalproex), SEROQUEL should be initiated in BID
doses totaling 100 mg/day on Day 1, increased to 400 mg/day on
Day 4 in increments of up to 100 mg/day in BID divided doses.
Further dosage adjustments up to 800 mg/day by Day 6 should be
-in increments of no greater than 200° mg/day. Data indicates that
the majority of patients responded between 400 to 800 mg/day.
The safety of doses above 800 mg/day has not been evaluated in
cllnlcal trials. :
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‘Schizophrenia

Usual Dose: SEROQUEL should generally be administered with
an initial dose of 25 mg bid, with increases in increments of 25-50
mg bid or tid on the second and third day, as tolerated, to a target
dose range of 300 to 400 mg daily by the fourth day, given bid or
tid. Further dosage adjustments, if indicated, should generally
occur at intervals of not less than 2 days, as steady-state for
SEROQUEL would not be achieved for approximately 1-2 days in
the typical patient. When dosage adjustments are necessary, dose
increments/decrements of 25-50 mg bid are recommended. Most
efficacy data with SEROQUEL were obtained using tid regimens,
but in one controlled trial 225 mg bid was also effective.

Efficacy in schizophrenia was demonstrated in a dose range of 150
- to 750 mg/day in the clinical trials supporting the effectiveness of

SEROQUEL. In a dose response study, doses above 300 mg/day

were not demonstrated to be more efficacious than the 300 mg/day

dose. In other studies, however, doses in the range of 400-500

mg/day appeared to be needed. The safety of doses above 800

mg/day has not been evaluated in clinical trials.

Dosing in Special Populations

Consideration should be given to a slower rate of dose titration and
a lower target dose in the elderly and in patients who are
debilitated or who have a predisposition to hypotensive reactions
(see CLINICAL PHARMACOLOGY). When indicated, dose
escalation should be performed with caution in these patients.

Patients with hepatic impairment should be started on 25 mg/day.
The dose should be increased daily in increments of 25-50 mg/day
to an effective dose, depending on the clinical response and
tolerability of the patient.

The elimination of quetiapine was enhanced in the- presence of
phenytoin.  Higher maintenance doses of quetiapine may be
. required when it is coadministered with phenytoin and other
enzyme inducers such as carbamazepine and phenobarbital .(See
Drug Interactions under PRECAUTIONS).
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Maintenance Treatment: While there is no body of evidence
available to answer the question of how long the patient treated
with SEROQUEL should remain on it, the effectiveness of
maintenance treatment is well established for many other drugs
used to treat schizophrenia. It is recommended that responding
patients be continued on SEROQUEL, but at the lowest dose
needed to maintain remission. Patients.should be periodically
reassessed to determine the need for maintenance treatment.

Reinitiation of Treatment in Patients Previously
Discontinued: Although there are no data to specifically address
reinitiation of treatment, it is recommended that when restarting
patients who have had an interval of less than one week off
SEROQUEL, titration of SEROQUEL is not required and the
maintenance dose may be reinitiated. When restarting therapy of
patients who have been off SEROQUEL for more than one week,
the initial titration schedule should be followed.

Switching from Antipsychotics: There are no systematically
collected data to specifically address switching patients with
schizophrenia from antipsychotics to SEROQUEL, or concerning
concomitant administration with antipsychotics. While immediate
/discontinuation of the previous antipsychotic treatment may be
acceptable for some patients with  schizophrenia, more gradual
discontinuation may be most appropriate for others. In all cases,
the period of overlapping antipsychotic administration should be
minimized. When switching patients with schizophrenia from
depot antipsychotics, if medically appropriate, initiate
SEROQUEL therapy. in place of the next scheduled injection. The
need for continuing existing EPS medication should be reevaluated
periodically.

- HOW SUPPLIED

- 25 mg Tablets (NDC 0310-0275) peach, round, biconvex, film

" coated tablets, identified with 'SEROQUEL! and 25° on one side
and plain on the other side, are supplied in bottles of 100 tablets
and hospital unit dose packages of 100 tablets.

100 mg Tablets (NDC 0310-0271) yellow, round, biconvex film
coated tablets, identified with 'SEROQUEL' and ‘100’ on one side
and plain on the other side, are supplied in bottles of 100 tablets
and hospital unit dose packages of 100 tablets.
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200 mg Tablets (NDC 0310-0272) white, round, biconvex, film
coated tablets, identified with ‘SEROQUEL’ and ‘200’ on one side
and plain on the other side, are supplied in bottles of 100 tablets
and hospital unit dose packages of 100 tablets.

300 mg Tablets (NDC 0310-0274) . white, capsule-shaped,
biconvex, film coated tablets, intagliated with ‘SEROQUEL’ on
one side ‘and ‘300’ on the other side, are supplied in bottles of 60
tablets, and hospital unit dose packages of 100 tablets.

| Store at 25°C (77°F); excursions permitted to 15-30°C (59 86°F)
[See USP].

ANIMAL TOXICOLOGY

Quetiapine caused a dose-related increase in pigment deposition in
thyroid gland in' rat toxicity studies which were 4 weeks in
duration or longer and in a mouse 2 year carcinogenicity study.
Doses were 10-250 mg/kg in rats, 75-750 mg/kg in mice; these
doses are 0.1-3.0, and 0.1-4.5 times the maximum recommended
human dose (on a mg/m’ basis), respectively. Pigment deposition
was shown to be irreversible in rats. . The identity of the pigment
could not be determined, but was found to be co-localized with
© quetiapine in thyroid gland follicular epithelial cells. The
functional effects and the relevance of this finding to human risk
are unknown.

In dogs receiving quetiapine for 6 or 12 months, but not for 1
month, focal triangular cataracts occurred at the junction of
posterior sutures in the outer cortex of the lens at a dose of 100
mg/kg, or 4 times the maximum recommended human dose on a
mg/m’ basis. This finding may be due to inhibition of cholesterol
biosynthesis by quetiapine. Quetiapine caused a dose related
reduction in plasma cholesterol levels in repeat-dose dog and
monkey studies; however, there was no correlation between
plasma cholesterol and the presence of cataracts in individual dogs.
The appearance of delta-8-cholestanol in plasma is consistent with
inhibition of a late stage in cholesterol biosynthesis in these
species. There also was a 25% reduction in cholesterol content of
the outer cortex of the lens observed in a special study in
~ quetiapine treated female dogs. Drug-related cataracts have not
been seen in any other species; however, in a 1-year study in
‘monkeys, a striated appearance of the anterior lens surface was
detected in 2/7 females at a dose of 225 mg/kg or 5.5 times the
maximum recommended human dose on a mg/nt basis.
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SEROQUEL
(quetiapine fumarate) TABLETS

DESCRIPTION

SEROQUEL (quetiapine fumarate) is a psychotropic agent belonging
to a chemical class, the dibenzothiazepine derivatives. The chemical
designation is 2-[2-(4-dibenzo [bf] [1,4]thiazepin-11-yl-1-
piperazinyl)ethoxy]-ethanol fumarate (2:1) (salt). It is present in
tablets as the fumarate salt. All doses and tablet strengths are
expressed as milligrams of base, not as fumarate salt. Its molecular
formula is C4yHsoNgO4S, @ C4HsO4 and it has a molecular weight of
883.11 (fumarate salt). The structural formula is:

HN{’\O’/—OH

N— 0
_Q\s

Quetiapine fumarate is a white to off-white crystallme powder whlch_
is moderately soluble in water. »

—4 2

SEROQUEL is supplied for oral administration as 25 mg (round,
peach), 100 mg (round, yellow); 200 mg (round, white) and 300 mg
(capsule-shaped, white) tablets.

Inactive ingredients are povidone, dibasic dicalcium phosphate
dihydrate, microcrystalline cellulose, sodium starch glycolate, lactose
monohydrate, magnesium stearate, hydroxypropyl methylcellulose,
polyethylene glycol and titanium dioxide.

- The 25 mg tablets contain red ferric oxide and yellow ferric oxide
and the 100 mg tablets contain only yellow ferric oxide.

CLINICAL PHARMACOLOGY

Pharmacodynamics

SEROQUEL is an antagonist at multiple neurotransmitter receptors
in the brain: serotonin 5HT;4 and 5HT, (ICs50=717 & 148nM
respectively), dopamine D; and D, (ICs5,:=1268 & 329nM
respectively), histamine H; (ICs5p=30nM), and adrenergic o, and o,
receptors (ICsps=94 & 271nM, respectlvely) SEROQUEL has no
appreciable affinity -at cholinergic muscarinic and benzodlazepme
receptors (IC505>5000 nM).



The mechanism of action of SEROQUEL, as with other drugs having
efficacy in the treatment of schizophrenia and acute manic episodes
associated with bipolar disorder, is unknown. However, it has been
proposed that this drug’s efficacy in schizophrenia is mediated
through a combination of dopamine type 2 (D) and serotonin type 2
(SHT?) antagonism. Antagonism at receptors other than dopamine

and 5HT, with similar receptor affinities may explain some of the
other effects of SEROQUEL.

- SEROQUEL's antagonism of histamine H; receptors may explain the
somnolence observed with this drug.

SEROQUEL'’s antagonism of adrenergic o, receptors may explain the
orthostatic hypotension observed with this drug.

- Pharmacokinetics _

Quetiapine fumarate activity is primarily due to the parent drug. The
multiple-dose pharmacokinetics of quetiapine are dose-proportional
within the proposed clinical dose range, and quetiapine accumulation
is predictable upon multiple dosing. Elimjnation of quetiapine is
mainly via hepatic metabolism with a mean terminal half-life of about
6 bhours within the proposed clinical dose range. Steady-state
concentrations are expected to be achieved within two days of
dosing. Quetiapine is unlikely to interfere with the metabolism of
drugs metabolized by cytochrome P450 enzymes.

Absorption: Quetiapine fumarate is rapidly absorbed after oral
administration, reaching peak plasma coneentrations-in 1.5 hours.
The tablet formulation is 100% bioavailable relative to solution. The
bioavailability of quetiapine is marginally affected by administration.
with food, with Cmax and AUC values increased by 25% and 15%,
respectlvely

Distribution: Quetiapine is widely distributed throughout the body
with an apparent volume of distribution of 10+4 L/kg. It is 83%
bound to plasma proteins at therapeutic concentrations. In vitro,
quetiapine did not affect the binding of warfarin or diazepam to
human serum albumin. In turn, neither warfarin nor diazepam altered
the binding of quetiapine. :

Metabollsm and Elimination: Followmg a single oral dose of

" C-quetiapine, less than 1% of the administered dose was excreted as
unchanged drug, indicating that quetiapine is highly metabolized.
Approximately 73% and 20% of the dose was recovered in the urine
and feces, respectively.



Quetiapine is extensively metabolized by the liver. The major
metabolic pathways are sulfoxidation to the sulfoxide metabolite and
oxidation to the parent acid metabolite; both metabolites are
pharmacologically inactive. In vitro studies using human liver
microsomes revealed that the cytochrome P450 3A4 isoenzyme is
involved in the metabolism of quetiapine to its major, but inactive,
sulfoxide metabolite.

Population Subgroups:

Age: Oral clearance of quetiapine was reduced by 40% in elderly
patients (> 65 years, n=9) compared to young patients (n=12), and
dosing adjustment may be necessary (See DOSAGE AND
ADMINISTRATION). S '

Gender: There is no gender effect on the pharmacokinetics of
quetiapine. '

Race: There is no race effect on the pharmacokinetics of quetiapine.

Smoking: Smoking has no effect on the oral clearance of
quetiapine.

Renal Insufficiency: Patients with severe renal impairment
(Cler=10-30 mL/min/1.73 m?, n=8) had a 25% lower mean oral
clearance than normal subjects (Clcr > 80 mL/min/1.73 mz, n=8), but
plasma quetiapine concentrations in the subjects with renal
insufficiency were within the range of concentrations seen in normal
subjects receiving the same dose. Dosage adjustment is therefore not
needed in these patients. : :

Hepatic Insufficiency: Hepatically impaired patients (n=8) had a
30% lower mean oral clearance of quetiapine than normal subjects.
In two of the 8 hepatically impaired patients, AUC and Cpx Were
3-times higher than those observed typically in healthy subjects.
Since quetiapine is extensively metabolized by the liver, higher
plasma levels are expected in the hepatically impaired population,
and dosage adjustment may be needed (See DOSAGE AND
ADMINISTRATION).

-Drug-Drug Interactions: In vitro enzyme inhibition data suggest
that quetiapine and 9 of its metabolites would have little inhibitory
effect on in vivo metabolism mediated by cytochromes P450 1A2,
2C9, 2C19, 2D6 and 3A4.



Quetiapine oral clearance is increased by the prototype cytochrome
P450 3A4 inducer, phenytoin, and decreased by the prototype
cytochrome P450 3A4 inhibitor, ketoconazole. Dose adjustment of
quetiapine will be necessary if it is coadministered with phenytoin or
ketoconazole (See Drug Interactions under PRECAUTIONS and
DOSAGE AND ADMINISTRATION). '

Quetiapine oral clearance is not inhibited by the non-specific enzyme
inhibitor, cimetidine. :

Quetiapine at doses of 750 mg/day did not affect the single dose
pharmacokinetics of antipyrine, lithium or lorazepam (See Drug
Interactions under PRECAUTIONS).

Clinical Efficacy Data
Bipolar Mania

The efficacy of SEROQUEL in the treatment of acute manic episodes
was established in 3 short-term (3-week) placebo-controlled trials in
patients who met DSM-IV criteria for Bipolar I disorder with manic
episodes. These trials included patients with or without psychotic
features and excluded patients with rapid-cycling and mixed
episodes, Of these trials, 2 were monotherapy and 1 was adjunct
therapy to either lithium or divalproex. Adjunct therapy is defined as
the simultaneous initiation or subsequent administration of
SEROQUEL with lithium or divalproex.

The primary rating instrument used for assessing manic symptoms in
these trials was the Young Mania Rating Scale (YMRS), an
11-item clinician-rated scale traditionally used to assess the degree of
manic symptomatology (irritability, disruptive/aggressive behavior,

sleep, elevated mood, speech, increased activity, sexual interest,

language/thought disorder, thought content, appearance, and insight)

(in a range from 0 (no manic features) to 60 (maximum score). The
primary outcome in these trials was change from basehne in the
YMRS total score at Day 21.

- The results of the trials follow:
Monotherapy

In two 3-week trials (0=300, 0=299) comparing SEROQUEL
to placebo, SEROQUEL was superior to placebo in the
reduction of the YMRS total score. The majority of patients
in these trials taking SEROQUEL were dosed in a range
between 400 and 800 mg per day.



Adjunct Therapy

In this 3-week placebo-controlled trial, 170 patients with
acute bipolar mania (YMRS > 20) were randomized to
receive SEROQUEL or placebo as adjunct treatment to
lithium or divalproex. Patients may or may not have received
an adequate treatment course of lithium or divalproex prior to
randomization. SEROQUEL was superior to placebo when
added to lithium or divalproex alone in the reduction of
YMRS total score.

The majority of patients in this trial taking SEROQUEL were
dosed in a range between 400 and 800 mg per day. In a
similarly designed trial (n=200), SEROQUEL was associated
with an improvement in YMRS scores but did not
demonstrate superiority to placebo, possibly due to a higher
placebo effect.

Schizophrenia

The efficacy of SEROQUEL in the treatment of schizophrenia was
 established in 3 short-term (6-week) controlled trials of patients with
schizophrenia who met DSM III-R criteria for schizophrenia.
Although a single fixed dose haloperidol arm was included as a
comparative treatment in one of the three trials, this single
haloperidol dose group was inadequate to provide a reliable and valid
comparison of SEROQUEL and haloperidol.

Several instruments were used for assessing psychiatric signs and
symptoms in these studies, among them the Brief Psychiatric Rating
Scale (BPRS), a multi-item inventory of general psychopathology
traditionally used to evaluate the effects of drug treatment in-
schizophrenia. The BPRS psychosis - cluster (conceptual
disorganization, hallucmatory behavior, suspiciousness, and unusual
- thought content) is considered a particularly useful subset -for
assessing actively psychotic schizophrenic patients. A second
traditional assessment, the Clinical Global Impression (CGI), reflects
the impression of a skilled observer, fully familiar with the
manifestations of schizophrenia, about the overall clinical state of the
patient. In addition, the Scale for Assessing Negative Symptoms
(SANS), a more recently developed but less well evaluated scale was
employed for assessing negative symptoms

The results of the trials follow:
(1) Ina 6-week, placebo- controlled trial (n=361) mvolvmg 5
fixed doses of SEROQUEL (75, 150, 300, 600 and 750
mg/day on a tid schedule), the 4 highest doses of
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SEROQUEL were generally superior to placebo on the
BPRS total score, the BPRS psychosis cluster and the
CGI severity score, with the maximal effect seen at 300
mg/day, and the effects of doses of 150 to 750 were
generally indistinguishable. SEROQUEL, at a dose of
300 mg/day, was superior to placebo on the SANS.

(2) In a 6-week, placebo-controlled trial (n=286) involving
titration of SEROQUEL in high (up to 750 mg/day on a
tid schedule) and low (up to 250 mg/day on a tid
schedule) doses, only the high dose SEROQUEL group
(mean dose, 500 mg/day) was generally superior to
placebo on the BPRS total score, the BPRS psychosis
cluster, the CGI severity score, and the SANS.

(3) In a 6-week dose and dose regimen comparison trial
(n=618) involving two fixed doses of SEROQUEL (450
mg/day on both bid and tid schedules and 50 mg/day on a
bid schedule), only the 450 mg/day (225 mg bid schedule)
dose group was generally superior to the 50 mg/day (25
mg bid) SEROQUEL dose group on the BPRS total score,
the BPRS psychosis cluster, the CGI severity score, and
on the SANS.

Examination of population subsets (race, gender, and age) did not
reveal any differential responsiveness on the basis of race or gender,
with an apparently greater effect in patients under the age of 40 -
compared to those older than 40. The clinical significance of this
finding is unknown. :

INDICATIONS AND USAGE
Bipolar Mania

SEROQUEL is indicated for the short-term treatment of acute manic
episodes associated with bipolar I disorder, as elther monotherapy or
adjunct therapy to lithium or dlvalproex

The efficacy of SEROQUEL in acute bipolar mania was estabhshed
in two 3-week monotherapy trials and one 3-week adjunct therapy
trial of bipolar I patients initially hospitalized for up to 7 days for

* acute mania (See CLINICAL PHARMACOLOGY). Effectiveness

for more than 3 weeks has not been systematically evaluated in
‘clinical. trials.  Therefore, the physician who elects to use
SEROQUEL for extended periods should periodically re-evaluate the
long-term risks and benefits of the drug for the individual patient
(See DOSAGE AND ADMINISTRATION).



Schizophrenia
SEROQUEL is indicated for the treatment of schizophrenia.

The efficacy of SEROQUEL in schizophrenia was established in .
short-term (6-week) controlled trials of schizophrenic mpatlents (See
CLINICAL PHARMACOLOGY). ‘

The effectiveness of SEROQUEL in long-term use, that is, for more
than 6 weeks, has not been systematically evaluated in controlled
trials. Therefore, the physician who elects to use SEROQUEL for
extended periods should periodically re-evaluate the long-term
usefulness of the drug for the individual patient (See DOSAGE AND
ADMINISTRATION).

CONTRAINDICATIONS
SEROQUEL is contraindicated in individuals with a known
hypersensitivity to this medication or any of its ingredients.

WARNINGS _

‘Neuroleptic Malignant Syndrome (NMS)

A potentially fatal symptom complex sometimes referred to as
Neuroleptic Malignant Syndrome (NMS) has been reported in
association with administration of antipsychotic drugs, including
SEROQUEL. Rare cases of NMS have been reported with
- SEROQUEL. Clinical manifestations of NMS are hyperpyrexia,
muscle rigidity, altered mental status, and evidence of autonomic
instability (irregular pulse or blood pressure, tachycardia,
diaphoresis, and cardiac dysrhythmia). Additional signs may include
elevated creatine phosphokinase, myoglobinuria (rhabdomyolysis)
and acute renal failure.

The diagnostic evaluation of patients with this syndrome is
complicated. In arriving at a diagnosis, it is important to exclude
cases where the clinical presentation includes both serious medical
illness (eg, pneumonia, systemic infection, etc.) and untreated or
inadequately treated extrapyramidal signs and symptoms (EPS).
Other important considerations in the differential diagnosis include
central anticholinergic toxicity, heat stroke, drug fever and primary
central nervous system (CNS) pathology. '



The management of NMS should include: 1) immediate
discontinuation of antipsychotic drugs and other drugs not essential
to concurrent therapy; 2) intensive symptomatic treatment and
medical monitoring; and 3) treatment of any concomitant serious
medical problems for which specific treatments are available. There
is no general agreement about specific pharmacological treatment
regimens for NMS. '

If a patient requires antipsychotic drug treatment after recovery from
NMS, the potential reintroduction of drug therapy should be carefully
considered. The patient should be carefully monitored since
recurrences of NMS have been reported.

Tardive Dyskinesia

A syndrome of potentially irreversible, involuntary, dyskinetic
movements may develop in patients treated with antipsychotic drugs.
Although the prevalence of the syndrome appears to be highest
among the elderly, especially elderly women, it is impossible to rely
upon prevalence estimates to predict, at the inception of antipsychotic
treatment,. which patients are likely to develop the syndrome.
Whether antipsychotic drug products differ in their potential to cause
tardive dyskinesia is unknown. :

The risk of developing tardive dyskinesia and the likelihood that it
will become irreversible are believed to increase as the duration of
~ treatment and the total cumulative dose of antipsychotic drugs
administered to the patient increase. However, the syndrome can
develop, although much less commonly, after relatively brief
treatment periods at low doses. '

There is no known treatment for established cases of tardive
dyskinesia, although the syndrome may remit, partially or
completely, if antipsychotic treatment is withdrawn. Antipsychetic
treatment, itself, however, may suppress (or partially suppress) the
signs and symptoms of the syndrome and thereby may possibly mask
the underlying process. The effect that symptomatic suppression has
upon the long-term course of the syndrome is unknown.

Given these considerations, SEROQUEL should be prescribed in a -
manner that is most likely to minimize the occurrence of tardive
dyskinesia. Chronic antipsychotic treatment should generally be
reserved for patients who appear to suffer from a chronic illness that
(1) is known to respond to antipsychotic drugs, and (2) for whom
alternative, equally effective, but potentially less harmful treatments
are not available or appropriate. In patients who do require chronic
treatment, the smallest dose and the shortest duration of treatment



producing a satisfactory clinical response should be sought. The
- need for continued treatment should be reassessed periodically.

If signs and symptoms of tardive dyskinesia appear in a patient on
SEROQUEL, drug discontinuation should be considered. However,
some patients may require treatment with SEROQUEL despite the
presence of the syndrome.

Hyperglycemia and Diabetes Mellitus

Hyperglycemia, in some cases extreme and associated with
ketoacidosis or hyperosmolar coma or death, has been reported in
patients treated with atypical antipsychotics, including Seroquel.
Assessment of the relationship between atypical antipsychotic use
and glucose abnormalities is complicated by the possibility of an
increased background risk of diabetes mellitus in patients with
schizophrenia and the increasing incidence of diabetes mellitus in the
general population. Given these confounders, the relationship
between atypical antipsychotic use and hyperglycemia-related
adverse events is not completely understood. However,
epidemiological studies suggest an increased risk of treatment-
emergent hyperglycemia-related adverse events in patients treated
with the atypical antipsychotics. Precise risk estimates for
hyperglycemia-related adverse events in patients treated with atypical
antipsychotics are not available.

Patients with an established diagnosis of diabetes mellitus who are
started on atypical antipsychotics should be monitored regularly for
worsening of glucose control. Patients with risk factors for diabetes
mellitus (e.g., obesity, family history of diabetes) who are starting
treatment with atypical antipsychotics should undergo fasting blood
glucose testing at the beginning of treatment and periodically during
treatment. Any patient treated with atypical antipsychotics should be
monitored for symptoms of hyperglycemia including polydipsia,
polyuria, polyphagia, and weakness. Patients who develop symptoms
of hyperglycemia during treatment with atypical antipsychotics
should undergo fasting blood glucose testing. In some cases,
hyperglycemia has resolved when the atypical antipsychotic was
discontinued; however, some patients required continuation of anti-
diabetic treatment despite discontinuation of the suspect drug.

PRECAUTIONS

General _

Orthostatic Hypotension: SEROQUEL may induce orthostatic
hypotension associated with dizziness, tachycardia and, in some
patients, syncope, especially during the initial dose-titration period,
probably réflecting its a;-adrenergic antagonist properties. Syncope
was reported in 1% (23/2567) of the patients treated with
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SEROQUEL, compared with 0% (0/607) on placebo and about 0.4%
(2/527) on active control drugs.

SEROQUEL should be used with particular caution in patients with

known cardiovascular disease (history of myocardial infarction or

ischemic héart disease, heart failure or conduction abnormalities),

cerebrovascular disease or conditions which would predispose

patients to hypotension (dehydration, hypovolemia and treatment

with antihypertensive medications). The risk of orthostatic

hypotension and syncope may be minimized by limiting the initial -
dose to 25 mg bid (See DOSAGE AND ADMINISTRATION). If

hypotension occurs during titration to the target dose, a return to the

previous dose in the titration schedule is appropriate.

Cataracts: The development of cataracts was observed in
association with quetiapine treatment in chronic dog studies (see
Animal Toxicology). Lens changes have also been observed in
patients during long-term SEROQUEL treatmeént, but a causal
- relationship to SEROQUEL use has not been established.
Nevertheless, the possibility of lenticular changes cannot be
excluded at this time. Therefore, examination of the lens by 7
methods adequate to detect cataract formation, such as slit lamp
exam or other appropriately sensitive methods, is recommended
at initiation of treatment or shortly thereafter, and at 6 month
intervals during chronic treatment.

Seizures: During clinical trials, seizures occurred in 0.6% (18/
2792) of patients treated with SEROQUEL compared to 0.2%
(1/607) on placebo and 0.7% (4/527) on active control drugs. As
with other antipsychotics SEROQUEL should be used cautiously in
patients with a history of seizures or with conditions that potentially
lower the seizure threshold, e.g., Alzheimer’s dementia. Conditions
that lower the seizure threshold may be more prevalent in a
population of 65 years or older.

‘Hypothyroidism: Clinical trials with SEROQUEL demonstrated a
dose-related decrease in total and free thyroxine (T4) of
approximately 20% at the higher end of the therapeutic dose range
and was maximal in the first two to four weeks of treatment and
maintained without adaptation or progression during more chronic
therapy. Generally, these changes were of no clinical significance
and TSH was unchanged in most patients and levels of TBG were
unchanged. In nearly all cases, cessation of SEROQUEL treatment
was associated with a reversal of the effects on total and free T4,
irrespective of the duration of treatment. About 0.4% (12/2791) of .
SEROQUEL patients did experience TSH increases in monotherapy

studies. Six of the patients with TSH increases needed replacement
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thyroid treatment. In the mania adjunct studies, where SEROQUEL
was added to lithium or divalproate, 12% (24/196) of SEROQUEL
treated patients compared to 7% (15/203) of placebo treated patients
had elevated TSH levels. Of the SEROQUEL treated patients with
- elevated TSH levels, 3 had simultaneous low free T4 levels.

Cholesterol and Triglyceride Elevations: In schizophrenia trials,
SEROQUEL-treated patients had increases from baseline in
cholesterol and triglyceride of 11% and 17%, respectively, compared
to slight decreases for placebo patients These changes were only
weakly related to the increases in weight observed in SEROQUEL-
treated patients.

Hyperprolactinemia: Although an elevation of prolactin levels was
not demonstrated in clinical trials with SEROQUEL, increased
prolactin levels were observed in rat studies with this compound, and
were associated with an increase in mammary gland neoplasia in rats
(see Carcinogenesis). Tissue culture experiments indicate that
approximately one-third of human breast cancers are prolactin
“dependent in vitro, a factor of potential importance if the prescription
of these drugs is contemplated in a patient with previously detected
breast cancer. Although disturbances such as galactorrhea,
amenorrhea, gynecomastia, and impotence have been reported with
prolactin-elevating compounds, the clinical significance of elevated
serum prolactin levels is unknown for most patients. Neither clinical
studies nor epidemiologic studies conducted to date have shown an
association between chronic administration of this class of drugs and
tumorigenesis in humans; the available evidence is considered too
limited to be conclusive at this time. ’

Transaminase Elevations: Asymptomatic, transient and reversible
elevations in serum transaminases (primarily ALT) have been
reported. In schizophrenia trials, the proportions of patients with
transaminase elevations of > 3 times the upper limits of the normal
reference range in a pool of 3- to 6-week placebo-controlled trials
were approximately 6% for SEROQUEL compared to 1% for
‘placebo. In acute bipolar mania trials, the proportions of patients with
" transaminase elevations of > 3 times the upper limits of the normal
reference range in a pool of 3- to 12-week placebo-controlled trials
were approximately 1% for both SEROQUEL and placebo. These
hepatic enzyme elevations usually occurred within the first 3 weeks
of drug treatment and promptly returned to pre-study levels with
ongoing treatment with SEROQUEL

Potential for Cognitive‘ and Motor Impairment: Sommiolence was
a commonly reported adverse event reported in patients treated with

SEROQUEL especially during the 3-5 day period of initial
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dose-titration. In schizophrenia trials, somnolence was reported in
18% of patients on SEROQUEL compared to 11% of placebo
patients. In acute bipolar mania trials using SEROQUEL as
monotherapy, somnolence was reported in 16% of patients on
SEROQUEL compared to 4% of placebo patients. In acute bipolar
mania trials using SEROQUEL as adjunct therapy, somnolence was -
reported in 34% of patients on SEROQUEL compared to 9% of
placebo patients. Since SEROQUEL has the potential to impair
judgment, thinking, or motor skills, patients should be cautioned
about performing activities requiring mental alertness, such as
operating a motor vehicle (including automobiles) or operating
hazardous machinery until they are reasonably certain that
-SEROQUEL therapy does not affect them adversely.

Priapism: One case of priapism in a patient receiving SEROQUEL
has been reported prior to market introduction. While a causal
relationship to use of SEROQUEL has not been established, other
drugs with alpha-adrenergic blocking effects have been reported to
induce priapism, and it is possible that SEROQUEL may share this
“capacity. Severe priapism may require surgical intervention.

Body Temperature Regulation: Although not reported with
SEROQUEL, disruption of the body's ability to reduce core body
temperature has been attributed to antipsychotic agents. Appropriate
care is advised when prescribing SEROQUEL for patients who will
be experiencing conditions which may contribute to an elevation in
core body temperature, e.g., exercising strenuously, exposure to
extreme heat, receiving concomitant medication with anticholinergic
activity, or being subject to dehydration.

Dysphagia: Esophageal dysmotility and aspiration have been
associated with antipsychotic drug use. Aspiration pneumonia is a
common cause of morbidity and mortality in elderly patients, in
particular those with advanced Alzheimer's dementia. SEROQUEL
and other antipsychotic drugs should be used cautiously in patients at
risk for aspiration pneumonia.

Suicide: The possibility of a suicide attempt is inherent in bipolar

disorder and schizophrenia; close supervision of high risk patients

~ should accompany drug therapy. Prescriptions for SEROQUEL

. should be written for the smallest quantity of tablets consistent with
- good patient management in order to reduce the risk of overdose.
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Use in Patients with Concomitant lliness: Clinical experience
with SEROQUEL in patients with certain concomitant systemic
illnesses (see Renal Impairment and Hepatic Impairment under
CLINICAL PHARMACOLOGY, Special Populations) is limited.

SEROQUEL has not been evaluated or used to any appreciable extent
in patients with a recent history of myocardial infarction or unstable
heart disease. Patients with these diagnoses were excluded from
premarketing clinical studies. Because of the risk of orthostatic
hypotension with SEROQUEL, caution should be observed in cardiac
patients (see Orthostatic Hypotension).

Information for Patients , _
Physicians are advised to discuss the following issues with patients
for whom they prescribe SEROQUEL.

Orthostatic Hypotension: Patients should be advised of the risk
of orthostatic hypotension, especially during the 3-5 day period of
-initial dose titration, and also at times of re-initiating treatment or
increases in dose.

Interference with Cognitive and Motor Performance: Since
somnolence was a commonly reported adverse event associated with
SEROQUEL treatment, patients should be advised of the risk of
somnolence, especially during the 3-5 day period of initial dose

titration. Patients should be cautioned about performing any activity
requiring mental alertness, such as operating a motor vehicle
(including automobiles) or operating hazardous machinery, until they
are reasonably certain that SEROQUEL therapy does not affect them
adversely. ' '

Pregnancy: Patients should be advised to notify their physician if
~ they become pregnant or intend to become pregnant during therapy.

| NUrsing: Patients should be advised not to breast feed if they are
taking SEROQUEL.

Concomitant Medication: As with other medications, patients
'should be advised to notify their physicians if they are taking, or plan

to take, any prescription or over-the-counter drugs.

~ Alcohol: Patients should be advised to avoid consumihg alcoholic
. beverages while taking SEROQUEL.

Heat Exposure and Dehydration: Patients should be advised
regarding appropriate care in avoiding overheating and dehydration.
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Laboratory Tests
No specific laboratory tests are recommended.

Drug Interactions

The risks of using SEROQUEL in combination w1th other drugs have
not been extensively evaluated in systematic studies. Given the
primary CNS effects of SEROQUEL, caution should be used when it
is taken in combination. with other centrally acting drugs.
SEROQUEL potentiated the cognitive and motor effects of alcohol in
a clinical trial in subjects with selected psychotic disorders, and
alcoholic beverages should be avoided while taking SEROQUEL.

Because of its potential for inducing hypotension, SEROQUEL may
enhance the effects of certain antihypertensive agents.

SEROQUEL may antagonize the effects of levodopa and dopamine
agonists.

The Effect of Other Drugs on Quetiapine ‘
Phenytoin:  Coadministration of quetiapine (250 mg tid) and
phenytoin (100 mg tid) increased the mean oral clearance of
quetiapine by 5-fold. Increased doses of SEROQUEL may be
required to maintain control of symptoms of schizophrenia in patients
~ receiving quetiapine and phenytoin, or other hepatic enzyme inducers
(e.g., carbamazepine, barbiturates, rifampin, glucocorticoids).
Caution should be taken if phenytoin is withdrawn and replaced with
a non-inducer (e.g., valproate) (see DOSAGE AND
ADMINISTRATION). '

Divalproex: Coadministration of quetiapine (150 mg bid) and
divalproex (500 mg bid) increased the mean maximum plasma.
concentration of quetiapine at steady state by 17% without affecting
the extent of absorption or mean oral clearance.

Thiofidazine Thioridazine (200 mg bid) increased the oral
clearance of quetiapine (300 mg bid) by 65%.

Cimetidine: Administration of multiple daily doses of cimetidine
~ (400 mg tid for 4 days) resulted.in a 20% decrease in the mean oral
clearance of quetiapine (150 mg tid). Dosage adjustment for
quetiapine is not required when it is given with cimetidine.

P450 3A Inhibitors: Coadministration of ketoconazole (200 mg once
daily for 4 days), a potent inhibitor of cytochrome P450 3A, reduced
oral clearance of quetiapine by 84%, resulting in a 335% increase in
maximum plasma concentration of quetiapine. Caution is indicated
when SEROQUEL is administered with ketoconazole and other
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inhibitors of cytochrome P450 3A (e.g., itraconazole, fluconazole,
and erythromycin). :

Fluoxetine, Imipramine, Haloperidol, and Risperidone:
Coadministration of fluoxetine (60 mg once daily); imipramine (75
mg bid), haloperidol (7.5 mg bid), or risperidone (3 mg bid) with
quetiapine (300 mg bid) did not alter the steady-state
pharmacokinetics of quetiapine.

Effect of Quetiapine on Other Drugs

Lorazepam: The mean oral clearance of lorazepam (2 mg, single
dose) was reduced by 20% in the presence of quetiapine administered
as 250 mg tid dosing.

Divalproex: The mean maximum concentration and extent of
absorption of total and free valproic acid at steady state were
decreased by 10 to 12% when divalproex (500 mg bid) was
administered with quetiapine (150 mg bid). The mean oral clearance
of total valproic acid (administered as divalproex 500 mg bid) was
increased by 11% in the presence of quetiapine (150 mg bid). The
changes were not significant. '

Lithium: Concomitant administration of quetiapine (250 mg tid) with -
lithium had no effect on any of the steady-state pharmacokinetic
parameters of lithium.

Antipyrine: Administration of multiple daily doses up to 750 mg/day
(on a tid schedule) of quetiapine to subjects with selected psychotic
disorders had no clinically relevant effect on the clearance of
antipyrine or urinary recovery of antipyrine metabolites. These
results indicate that quetiapine does not significantly induce hepatic
~enzymes responsible for cytochrome P450 mediated metabohsm of
antipyrine.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Carcinogenicity studies were conducted in
C57BL mice and Wistar rats. Quetiapine was administered in the
diet to mice at doses of 20, 75, 250, and 750 mg/kg and to rats by
gavage at doses of 25, 75, and 250- mg/kg for two years. These doses
are equivalent to 0.1, 0.5, 1.5, and 4.5 times the maximum human
dose (800 mg/day) on a mg/m” basis (mlce) or 0.3, 0.9, and 3.0 times
the maximum human dose on a mg/m’ basis (rats). There were
statistically significant increases in thyroid gland follicular adenomas
in male mice at doses of 250 and 750 mg/kg or 1.5 and 4.5 times the-
maximum human dose on a mg/m® basis and in male rats at a dose of
250 mg/kg or 3.0 times the maximum human dose on a mg/m? basis..
Mammary gland adenocarcinomas were statistically significantly
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increased in female rats at all doses tested (25, 75, and 250 mg/kg or
0.3, 0.9, and 3.0 times the maximum recommended human dose on a
_mg/m2 basis).

Thyroid follicular cell adenomas may have resulted from chronic
stimulation of the thyroid gland by thyroid stimulating hormone
(TSH) resulting from enhanced metabolism and clearance of
thyroxine by rodent liver. Changes in TSH, thyroxine, and thyroxine
clearance consistent with this mechanism were observed in
subchronic toxicity studies in rat and mouse and in a 1-year toxicity
study in rat; however, the results of these studies were not definitive.
The relevance of the increases in thyroid follicular cell adenomas to
human risk, through whatever mechanism, is unknown.

Antipsychotic drugs have been shown to chronically elevate prolactin
levels in rodents. Serum measurements in a 1l-yr toxicity study
showed that quetiapine increased median serum prolactin levels a
maximum of 32- and 13-fold in male and female rats, respectively.
Increases in mammary neoplasms have been found in rodents after -
chronic administration of other antipsychotic drugs and are
considered to be prolactin-mediated. The relevance of this increased
" incidence of prolactin-mediated ‘mammary gland tumors in rats to
human risk is unknown (see - Hyperprolactinemia in
PRECAUTIONS, General).

Mutagenesis: The mutagenic potential of quetiapine was tested in,
six in vitro bacterial gene mutation assays and in an in vifro
mammalian gene mutation assay in Chinese Hamster Ovary cells.
‘However, sufficiently high concentrations of quetiapine may not have
been used for all tester strains. Quetiapine did produce a
reproducible increase in mutations in one Salmonella typhimurium
tester strain in the presence of metabolic activation. No evidence of
clastogenic potential was obtained in an in vitro chromosomal
aberration assay in cultured human lymphocytes or in the in vivo
micronucleus assay in rats. ‘ '

Impairment of Fertility: Quetiapine decreased mating and fertility
in male Sprague-Dawley rats at oral doses of 50 and 150 mg/kg or
0.6 and 1.8 times the maximum human dose on a mg/m” basis.
‘Drug-related effects included increases in interval to mate and in the
number of matings required for successful impregnation. These
. effects continued to be observed at 150 mg/kg even after a two-week
period without treatment. The no-effect dose for impaired mating
and fertility in male rats was 25 mg/kg, or 0.3 times the maximum
human dose on a mg/m” basis. Quetiapine adversely affected mating
“and fertility in female Sprague-Dawley rats at an ‘oral dose of 50
mg/kg, or 0.6 times the maximum human dose on a mg/m” basis.
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Drug-related effects included decreases in matings and in matings
resulting in pregnancy, and an increase in the interval to mate. An
. increase in irregular estrus cycles was observed at doses of 10 and 50
mg/kg, or 0.1 and 0.6 times the maximum human dose on a mg/m2
basis. The no-effect dose in female rats was 1 mg/kg, or 0.01 times
the maximum human dose on a mg/m” basis.

Pregnancy

Pregnancy Category C:

The teratogenic potential of quetiapine was studled in Wlstar rats and
Dutch Belted rabbits dosed during the period of organogenesis. No
evidence of a teratogenic effect was detected in rats at doses of 25 to
200 mg/kg or 0.3 to 2.4 times the maximum human dose on a mg/m*
basis or in rabbits at 25 to 100 mg/kg or 0.6 to 2.4 times the
maximum human dose.on a mg/m2 basis. There was, however,
evidence of embryo/fetal toxicity. Delays in skeletal ossification
were detected in rat fetuses at doses of 50 and 200 mg/kg (0.6 and 2.4
times the maximum human dose on a mg/m? basis) and in rabbits at
50 and 100 mg/kg (1.2 and 2.4 times the maximum human dose on a
mg/m” basis). Fetal body weight was reduced in rat fetuses at 200
mg/kg and rabbit fetuses at 100 mg/kg (2.4 times the maximum
human dose on a mg/m* basis for both species). There was an
increased incidence of a minor soft tissue anomaly (carpal/tarsal
flexure) in rabbit fetuses at a dose of 100 mg/kg (2.4 times the
‘maximum human dose on a mg/m” basis). Evidence of mateinal
toxicity (i.e., decreases in body weight gain and/or death) was
observed at the high dose in the rat study and at all doses in the rabbit
study. In a peri/postnatal reproductive study in rats, no drug-related
effects were observed at doses of 1, 10, and 20 mg/kg or 0.01, 0.12,
and 0.24 times the maximum human dose on a mg/m’ basis.
However, in a preliminary peri/postnatal study, there were increases
in fetal and pup death, and decreases in mean litter weight at 150
mg/kg, or 3.0 times the maximum human dose on a mg/m2 basis.

There are no adequate and well-controlled studies in pregnant women
and quetiapine should be used during pregnancy only if the potential
benefit justifies the potential risk to the fetus.

Labor and Delivery: The effect of SEROQUEL on labor and
delivery in humans is unknown. ‘

Nursing Mothers: SEROQUEL was excreted in milk of treated
animals during lactation. It is not known if SEROQUEL is excreted

in human milk. It is recommended that women receiving
SEROQUEL should not breast feed.

~
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Pediatric. Use: The safety and effectiveness of SEROQUEL in
pediatric patients have not been established. '

Geriatric Use: Of the approximately 3400 patients in clinical
studies with SEROQUEL, 7% (232) were 65 years of age or over. In
general, there was no indication of any different tolerability of
SEROQUEL in the elderly compared to younger adults.
Nevertheless, the presence of factors that might decrease
pharmacokinetic clearance, increase the pharmacodynamic response
to SEROQUEL, or cause poorer tolerance or orthostasis, should lead
to consideration of a lower starting dose, slower titration, and careful
monitoring during the initial dosing period in the elderly. The mean
plasma clearance of SEROQUEL was reduced by 30% to 50% in
elderly patients ~when compared to younger patients
(see Pharmacokinetics under CLINICAL PHARMACOLOGY and
DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS

The information below is derived from a clinical trial database for
SEROQUEL consisting of over 3000 patients. This database
includes 405 patients exposed to SEROQUEL for the treatment of
acute bipolar mania (monotherapy and adjunct therapy) and
" approximately 2600 patients and/or normal subjects exposed to 1 or
-more doses of SEROQUEL for the treatment of schizophrenia .

Of'these approximately 3000 subjects, approximately 2700 (2300 in
schizophrenia and 405 in acute bipolar mania) were patients who
participated in multiple dose effectiveness trials, and their experience
corresponded to approximately 914.3 patient-years. The conditions
and duration of treatment with SEROQUEL varied greatly and
included (in overlapping categories) open-label and double-blind
~ phases of studies, inpatients and outpatients, fixed-dose and dose-
titration studies, and short-term or longer-term exposure. Adverse
reactions were assessed by collecting adverse events, results of
physical examinations; vital signs, weights, laboratory analyses,
ECGs, and results of ophthalmologic examinations. '

Adverse events during exposure were obtained by general inquiry
_and recorded by clinical investigators using terminology of their own
choosing. Consequently, it is not possible to provide a meaningful
-estimate of the proportion of individuals experiencing adverse events
without first grouping similar types of events into a smaller number
of standardized event categories. In the tables and tabulations that
follow, standard COSTART terminology has been used to classify
reported adverse events. '
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The stated frequencies of adverse events represent the proportion of
individuals who experienced, at least once, a treatment-emergent
adverse event of the type listed. An event was considered treatment
‘emergent if it occurred for the first time or worsened while receiving
therapy following baseline evaluation.

Adverse Findings Observed in Short-Term, Controlled
Trials ’ :

Adverse Events Associated with Discontinuation of
Treatment in Short-Term, Placebo- Controlled Trials

Acute Bipolar Mania: Overall, discontinuations due to adverse
events were 5.7 % for SEROQUEL vs. 5.1% for placebo in
monotherapy and 3.6% for SEROQUEL vs. 5.9% for placebo in
adjunct therapy. ’

Schizophrenia: Overall, there was little difference in the incidence
of discontinuation due to adverse events (4% for SEROQUEL vs. 3%
for placebo) in a pool of controlled trials. However, discontinuations
. due to somnolence and hypotension were considered to be drug
related (see PRECAUTIONS):

Adverse Event SEROQUEL Placebo

Somnolence 0.8% : 0%
Hypotension 0.4% 0%

Adverse Events Occurring at an Incidence of 1% or More
- Among SEROQUEL Treated Patients in Short-Term,
Placebo-Controlled Trials: The prescriber should be aware that
the figures in the tables and tabulations cannot be used to predict the
incidence of side effects in the course of usual medical practice where
patient characteristics and "other factors ‘differ from those that
prevailed in the clinical trials. Similarly, the cited frequencies cannot
be compared with figures obtained from other clinical investigations
involving different treatments, uses, and investigators. The cited
figures, however, do provide the prescribing physician with some
basis for estimating the relative contribution of drug and nondrug
factors to the side effect incidence in the population studied.

Table 1 enumerates the incidence, rounded to the nearest percent, of
treatment-emergent adverse events that occurred during acute -
* therapy) of schizophrenia (up to 6 weeks) and acute mania (up'to 12
weeks) in 1% or more of patients treated with SEROQUEL (doses
~ ranging from 75 to 800 mg/day) where the incidence in-patients

" treated with SEROQUEL was greater than the incidence in
placebo-treated patients.
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Table 1. Treatment-Emergent Adverse Experience
Incidence in 3- to 12-Week Placebo-Controlled Clinical Trials’
for the Treatment of Schizophrenia and Acute Bipolar Mania

Body System/
Preferred Term

Body as a Whole .

Headache
Pain:
Asthenia

Abdominal Pain

Back Pain

Fever
Cardiovascular

Tachycardia

Postural
Hypotension

Digestive
Dry Mouth
Constipation
Vomiting
Dyspepsia
Gastroenteritis

Gamma Glutamyl
Transpeptidase

Increased

Metabolic and Nutritional

Weight Gain

SGPT Increased
SGOT Increased

Nervous
Agitation
Somnolence
Dizziness

- Anxiety

Respiratory

(monotherapy)

SEROQUEL
(n=719)

21%
7%
5%
4%
3%
2%

6%
4%

9%
8%
6%
5%
2%
1%

5%
5%
3%

20%
18%
11%
4%

PLACEBO
(n=404)

14%
5%
3%
1%
1%
1%

4%
1%

3%
3%
5%
1%
0%
0%

1%
1%
1%

17% -
8%
5%

3%
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Pharyngitis 4% 3%

Rhinitis 3% 1%
Skin and Appendages

Rash - 4% 2% -
Spebial Senses '

Amblyopia 2% 1%

'Events for which the SEROQUEL incidence was equal to or less than placebo are not listed
in the table, but included the following: accidental injury, akathisia, chest pain, cough
increased, depression, diarrhea, extrapyramidal syndrome, hostility, hypertension,
hypertonia, hypotension, increased appetite, infection, insomnia, leukopenia, malaise,
nausea, nervousness, paresthesia, peripheral edema, sweating, tremor, and weight loss.

In these studies, the most commonly observed adverse events
associated with the use of SEROQUEL (incidence of 5% or greater)
and observed at a rate on SEROQUEL at least twice that of placebo.
were somnolence (18%), dizziness (11%), dry mouth (9%),
constipation (8%), SGPT increased (5%), weight gain (5%), and
dyspepsia (5%).

Table 2 enumerates the incidence, rounded to the nearest percent, of
treatment-emergent adverse events that occurred during therapy (up
to 3-weeks) of acute mania in 5% or more of patients treated with
SEROQUEL (doses ranging from 100 to 800 mg/day) used as adjunct
therapy to lithium and divalproex where the incidence in patients
treated with SEROQUEL was greater than the incidence in
placebo-treated patients. ‘

Table 2. Treatment-Emergent Adverse Experience
Incidence in 3-Week Placebo-Controlled Clinical T.rials1 for
the Treatment of Acute Bipolar Mania (Adjunct Therapy)

Body System/ | SEROQUEL PLACEBO
Preferred Term - (n=196) (n=203)
Body as a Whole ,
Headache : 17% 13%
Asthenia 10% 4%
Abdominal Pain 7% 3%
Back Pain 5% - 3%
Cardiovascular '
. Postural S 7% 2%
'Hypotension
" Digestive
Dry Mouth 19% 3%
Constipation - . 10% 5%
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Metabblic and Nutritional

Weight Gain ™~ 6% 3%
Nervous '

Somnolence’ 34% 9%

Dizziness : 9% 6%

Tremor 8% 7%

Agitation 6% 4%
Respiratory '

Pharyngitis 6% 3%

'Events for which the SEROQUEL incidence was equal to or less than placebo are not listed
in the table, but included the following: akathisia, diarrhea, insomnia, and nausea.

In these studies, the most commonly observed adverse events
associated with the use of SEROQUEL (incidence of 5% or greater)
and observed at a rate on SEROQUEL at least twice that of placebo
were somnolence (34%), dry mouth (19%), asthenia (10%),
_constipation (10%), abdominal pain (7%), postural hypotension (7%),
- pharyngitis (6%), and weight gain (6%). '

Explorations for interactions on the basis of gender, age, and race did
not reveal any clinically meaningful differences in the adverse event
occurrence on the basis of these demographic factors.

- Dose Dependency of Adverse Events in Short-Term,
Placebo-Controlled Trials

Dose-related Adverse Events: Spontaneously elicited adverse
event data from a study of schizophrenia comparing five fixed doses
* of SEROQUEL (75 mg, 150 mg, 300 mg, 600 mg, and 750 mg/day)
to placebo were explored for dose-relatedness of adverse events.
Logistic regression analyses revealed a positive dos€ response
(p<0.05) for the following adverse events: dyspepsia, abdominal
pain, and weight gain. '

Extrapyramidal Symptoms: Data from one 6-week clinical trial of
schizophrenia comparing five fixed doses of SEROQUEL (75, 150,
- 300, 600, 750 mg/day) provided evidence for the lack of treatment-
emergent extrapyramidal symptoms (EPS) and dose-relatedness for
EPS associated with SEROQUEL treatment. Three methods were
used to measure EPS: (1) Simpson-Angus total score (mean change
from baseline) which evaluates parkinsonism and akathisia, (2)
incidence of spontaneous complaints of EPS (akathisia, akinesia, -
cogwheel rigidity, extrapyramidal syndrome, hypertonia,
hypokinesia, neck rigidity, and tremor), and (3) use of anticholinergic
medications to treat emergent EPS. o
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SEROQUEL

Dose Groups Placebo | 75 mg 150 mg | 300mg | 600 mg | 750 mg
Parkinsonism 0.6 | -1.0 -1.2 -1.6 -1.8 -1.8
EPS incidence | 16% 6% 6% 4% 8% 6%
‘Anticholinergic | 14% 11% 10% 8% 12% 11%
medications ‘

In six additional placebo-controlled clinical trials (3 in acute mania
and 3 in schizophrenia) using variable doses of SEROQUEL, there

- were no differences between the SEROQUEL and placebo treatment

groups in the incidence of EPS, as assessed by Simpson-Angus total
scores, spontaneous complaints of EPS and the use of concomitant
anticholinergic medications to treat EPS.

Vital Signs and Laboratory Studies
Vital Sign Changes: SEROQUEL is associated with orthostatic
hypotension (see PRECAUTIONS).

Weight Gain: In schizophrenia trials the proportions of patients
.meeting a weight gain criterion of >7% of body weight were

compared in a pool of four 3- to 6-week placebo-controlled clinical

trials, revealing a statistically significantly greater incidence of

weight gain for SEROQUEL (23%) compared to placebo (6%). In

mania monotherapy trials the proportions of patients meeting the

same weight gain criterion were 21% compared to 7% for placebo

and in mania adjunct trials the proportion of patients meeting the

same weight criterion were 13% compared to 4% for placebo.

Laboratory Changes: An assessment of the premarketing
experience for SEROQUEL suggested that it is associated with
asymptomatic increases in SGPT and increases in both total .
cholesterol and triglycerides (see PRECAUTIONS).

An assessment of hematological parafneters in short-term, placebo-
. controlled trials revealed no clinically important differences between
. SEROQUEL and placebo.
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ECG Changes: Between group comparisons for pooled placebo-
controlled  trials revealed no  statistically  significant
SEROQUEL/placebo differences in the proportions of patients
experiencing potentially important changes in ECG parameters,
including QT, QTc, and PR intervals. However, the proportions of
patients meeting the criteria for tachycardia were compared in four 3-
to 6-week placebo-controlled clinical trials for the treatment of
schizophrenia revealing a 1% (4/399) incidence for SEROQUEL
compared to 0.6% (1/156) incidence for placebo. In acute
(monotherapy) bipolar mania trials the proportions of patients
meeting the criteria for tachycardia was 0.5% (1/192) for
SEROQUEL compared to 0% (0/178) incidence for placebo. In
acute bipolar mania (adjunct) trials the proportions of patients
meeting the same criteria was 0.6% (1/166) for SEROQUEL
compared to 0% (0/171) incidence for placebo. SEROQUEL use was
associated with a mean increase in heart rate, assessed by ECG, of 7
beats per minute compared to a mean increase of 1 beat per minute
among placebo patients. This slight tendency to tachycardia may be
related to SEROQUEL's potential for inducing orthostatic changes
. (see PRECAUTIONS).

Other Adverse Events Observed During the Pre-
Marketing Evaluation of SEROQUEL

Following is a list of COSTART terms that reflect treatment-
emergent adverse events as defined in the introduction to the
ADVERSE REACTIONS section reported by patients treated with
SEROQUEL at multiple doses > 75 mg/day during any phase of a
trial within the premarketing database of approximately 2200 patients
treated for schizophrenia. All reported events are included except
those already listed in Table 1 or elsewhere in labeling, those events
for which a drug cause was remote, and those event terms which were
so general as to be uninformative. It isimportant to emphasize that,
although the events reported occurred during treatment with
SEROQUEL, they were not necessarily caused by it.

Events are further categorized by body system and listed in order of -

decreasing frequency according to the following definitions: frequent
adverse events are those occurring in at least 1/100 patients (only
those not already listed in the tabulated results from placebo-
controlled trials appear in this listing); infrequent adverse events are
those occurring in 1/100 to 1/1000 patients; rare events are those
occurring in fewer than 1/1000 patients. ’
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Nervous System: Frequent: hypertonia, dysarthria; Infrequent:
abnormal dreams, dyskinesia, thinking abnormal, tardive dyskinesia,
vertigo, involuntary movements, confusion, amnesia, psychosis,
hallucinations, hyperkinesia, libido increased*, urinary retention,
incoordination, paranoid reaction, abnormal gait, myoclonus,
delusions, manic reaction, apathy, ataxia, depersonalization, stupor,
bruxism, catatonic reaction, hemiplegia; Rare: aphasia, buccoglossal
syndrome, choreoathetosis, delirium, emotional lability, euphoria,
libido decreased*, neuraigia, stuttering, subdural hematoma.

Body as a Whole: Frequent: flu syndrome; Infrequent: neck pain,
pelvic pain*, suicide attempt, malaise, photosensitivity reaction,
chills, face edema, moniliasis; Rare: abdomen enlarged.

Digestive System: Frequent: anorexia; Infrequent: increased
" salivation, increased appetite, gamma glutamyl transpeptidase
increased, gingivitis, dysphagia, flatulence, gastroenteritis, gastritis,
hemorrhoids, stomatitis, thirst, tooth caries, fecal incontinence,
gastroesophageal reflux, gum hemorrhage, mouth ulceration, rectal
‘hemorrhage, tongue edema; Rare: glossitis, hematemesis, intestinal .
obstruction, melena, pancreatitis.

- Cardiovascular System: Frequent: palpitation; Infrequent:
vasodilatation, QT interval prolonged, migraine, bradycardia,
cerebral ischemia, irregular pulse, T wave abnormality, bundle
branch block, cerebrovascular accident, deep thrombophlebitis, T
wave inversion; Rare: angina pectoris, atrial fibrillation, AV block
first degree, congestive heart failure, ST elevated, thrombophlebitis,
T wave flattening, ST abnormality, increased QRS duration.

Respiratory System: Frequent: pharyngitis, rhinitis, cough
_increased, dyspnea; Infrequent: pneumonia, epistaxis, asthma; Rare:
hiccup, hyperventilation. :

Metabolic and Nutritional System: Frequent: peripheral edema;
Infrequent: weight loss, alkaline phosphatase increased,
hyperlipemia, alcohol intolerance, dehydration, hyperglycemia,
creatinine increased, hypoglycemia; Rare: glycosuria, gout, hand
edema, hypokalemia, water intoxication.

Skin and Appendages System: Frequent: sweating;.
Infrequent: pruritus, acne, eczema, contact dermatitis,
- maculopapular rash, seborrhea, skin ulcer; Rare: exfoliative
dermatitis, psoriasis, skin discoloration.
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Urogenital System: Infrequent: dysmenorrhea®, vaginitis®,
urinary incontinence, metrorrhagia*, impotence*, dysuria, vaginal
moniliasis*, abnormal ejaculation*, cystitis, urinary frequency,
amenorrhea*, female lactation*, leukorrhea*, vaginal hemorrhage®,
vulvovaginitis* orchitis*; Rare: gynecomastia*, nocturia, polyuria,
acute kidney failure.

Special Senses: Infrequent: conjunctivitis, abnormal vision, dry
eyes, tinnitus, taste perversion, blepharitis, eye pain; Rare:
abnormality of accommodation, deafness, glaucoma.

Musculoskeletal System: Infrequent: pathological fracture,
myasthenia, twitching, arthralgia, arthritis, leg cramps, bone pain.

Hemic and Lymphatic System: Frequent: leukopenia;
Infrequent: leukocytosis, anemia, ecchymosis, eosinophilia,
hypochromic anemia; lymphadenopathy, cyanosis; Rare: hemolysis,
thrombocytopenia.

Endocrine System: Infrequent: hypothyroidism, diabetes
mellitus; Rare: hyperthyroidism.

*adjusted for gender

Post Marketing Experience:

Adverse events reported since market introduction which were

temporally  related to SEROQUEL  therapy include:

leukopenia/neutropenia. If a patient develops a low white cell count

consider discontinuation of therapy. Possible risk factors for

leukopenia/neutropenia include pre-existing low white cell countand
_ history of drug induced leukopenia/neutropenia.

Other adverse events reported since market introduction, which were
temporally related to SEROQUEL therapy, but not necessarily
causally related, include the following: agranulocytosis, anaphylaxis,
hyponatremia, rhabdomyolysis syndrome of inappropriate
antidiuretic hormone secretion (SIADH) and Steven Johnson
syndrome (SJS).

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

mcreases in dose, drug-seeking behavior.

OVERDOSAGE »

Human experience: Experience with SEROQUEL (quetiapine
fumarate) in acute overdosage was limited in the clinical trial
database (6 reports) with estimated doses ranging from 1200 mg to
9600 mg and no fatalities. In general, reported signs and symptoms
- were those resulting from an exaggeration of the drug’s known
‘pharmacological effects, i.e., drowsiness and sedation, tachycardia
and hypotension. One case, involving an estimated overdose of 9600
mg, was associated with hypokalemia and first degree heart block. In
post-marketing experience, there have been very rare reports of
overdose of SEROQUEL alone resultmg in death, coma, or QTc
prolongation.

Management of Overdosage:

In case of acute overdosage, establish and mamtam an airway and
ensure adequate oxygenation and ventilation. Gastric lavage (after
intubation, if patient is unconscious) and administration of activated
charcoal together with a laxative should be considered. The
possibility -of obtundation, seizure or dystonic reaction of the head
and neck following overdose may create a risk of aspiration with
induced emesis. Cardiovascular monitoring should commence
immediately and should include continuous electrocardiographic
~ monitoring to detect possible arrhythmias. If antiarrhythmic therapy
is administered, disopyramide, procainamide and quinidine carry a .
theoretical hazard of additive QT-prolonging effects when
administered in patients with acute overdosage of SEROQUEL.
Similarly it is reasonable to expect that the alpha-adrenergic-blocking
properties of bretylium might be additive to those of quetiapine,
resulting in problematlc hypotension.
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There is no specific antidote to SEROQUEL. Therefore appropriate
supportive measures should be instituted. The possibility of multiple
drug involvement should be considered. Hypotension and circulatory
collapse should be treated with appropriate measures such as
intravenous fluids and/or sympathomimetic agents (epinephrine and
dopamine should not be used, since beta stimulation may worsen
- hypotension in the setting of quetiapine-induced alpha blockade). In
cases of severe extrapyramidal symptoms, anticholinergic medication
should be administered. Close medical supervision and monitoring
should continue until the patient recovers.

DOSAGE AND ADMINISTRATION
Acute Bipolar Mania
Usual Dose: When used as monotherapy or adjunct therapy (with
lithium or divalproex), SEROQUEL should be initiated in BID doses
“totaling 100 mg/day on Day 1, increased to 400 mg/day on Day 4 in
increments of up to 100 mg/day in BID divided doses. Further
dosage adjustments up to 800 mg/day by Day 6 should be in
increments of no greater than 200 mg/day. Data indicates that the
majority of patients responded between 400 to 800 mg/day. The
safety of doses above 800 mg/day has not been evaluated in clinical
trials.

Schizophrenia

Usual Dose: SEROQUEL should generally be administered with an
initial dose of 25 mg bid, with increases in increments of 25-50 mg.
bid or tid on the second and third day, as tolerated, to a target dose
range of 300 to 400 mg daily by the fourth day, given bid or tid.
Further dosage adjustments, if indicated, should generally occur at
intervals of not less than 2 days, as steady-state for SEROQUEL
would not be achieved for approximately 1-2 days in the typical
. patient. When ~ dosage adjustments are necessary, dose
increments/decrements of 25-50 mg bid are recommended. Most
efﬁcacy data with SEROQUEL were obtained using tid reglmens but
in one controlled trial 225 mg bid was also effective. :

Efficacy in schizophrenia was demonstrated in a dose range of 150 to
750 mg/day in the clinical trials supporting the effectiveness of
SEROQUEL. In a dose response study, doses above 300 mg/day
were not demonstrated to be more efficacious than the 300 mg/day
dose. In other studies, however, doses in the range of 400-500
mg/day appeared to be needed. The safety of doses above 800
mg/day has not been evaluated in clinical trials.

Dosing in Special Populations
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Consideration should be given to a slower rate of dose titration and a
lower target dose in the elderly and in patients who are debilitated or
who have a predisposition to hypotensive reactions (see CLINICAL
PHARMACOLOGY). When indicated, dose escalation should be
performed with caution in these patients.

- Patients with hepatic impairment should be started on 25 mg/day. The
dose should be increased daily in increments of 25-50 mg/day to an
effective dose, depending on the clinical response and tolerability of
the patient. ' '

The elimination of quetiapine was enhanced in the presence of
phenytoin. Higher maintenance doses of quetiapine may be required
when it is coadministered with phenytoin and other enzyme inducers
such as carbamazepine and phenobarbital (See Drug Interactions
under PRECAUTIONS).

Maintenance Treatment: While there is no body of evidence
available to answer the question of how long the patient treated with
SEROQUEL should remain on it, the effectiveness of maintenance
treatment is well established for many other drugs used to treat
schizophrenia. It is recommended that responding patients be
continued on SEROQUEL, but at the lowest dose needed to maintain
remission. Patients should be periodically reassessed to determine
the need for maintenance treatment.

Reinitiation of Treatment in Patients Previously
. Discontinued: Although there are no data to specifically address
reinitiation of treatment, it is recommended that when restarting
patients. who have had an interval of less than one week off
SEROQUEL, titration of SEROQUEL is not required and -the
~maintenance dose may be reinitiated. When restarting therapy of
patients who have been off SEROQUEL for more than one week, the
initial titration schedule should be followed.

Switching from Antipsychotics: There are no systematically
collected data to specifically address switching patients with
‘schizophrenia from antipsychotics to SEROQUEL, or concerning
~ concomitant administration with antipsychotics. While immediate

. discontinuation of the previous antipsychotic treatment may be
acceptable for some patients with schizophrenia, more - gradual
discontinuation may be most appropriate for others. In all cases, the
period of overlapping antipsychotic administration should be
minimized. When switching patients with schizophrenia from depot
antipsychotics, if medically appropriate, initiate SEROQUEL therapy
in place of the next scheduled injection. The need for continuing
~ existing EPS medication should be reevaluated periodically.
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HOW SUPPLIED »

25 mg Tablets (NDC 0310-0275) peach, round, biconvex, film coated
tablets, identified with 'SEROQUEL' and ‘25’ on one side and plain
on the other side, are supplied in bottles of 100 tablets and hospital
unit dose packages of 100 tablets.

100 mg Tablets (NDC 0310-0271) yellow, round, biconvex film
coated tablets, identified with 'SEROQUEL' and ‘100’ on one side
and plain on the other side, are supplied in bottles of 100 tablets and
hospital unit dose packages of 100 tablets.

200 mg Tablets (NDC 0310-0272) white, round, biconvex, film
coated tablets, identified with ‘SEROQUEL’ and 200’ on one side
and plain on the other side, are supplied in bottles of 100 tablets and
hospital unit dose packages of 100 tablets.

300 mg Tablets (NDC 0310-0274) white, capsule-shaped, biconvex,
film coated tablets, intagliated with ‘SEROQUEL’ on one side and
‘300’ on the other side, are supplied in bottles of 60 tablets, and
. hospital unit dose packages of 100 tablets.

~ Store at25°C (77°F); excursions permitted to 15-30°C (59-869F) [See
USP].

ANIMAL TOXICOLOGY _

Quetiapine causéd a dose-related increase in pigment deposition in
thyroid gland in rat toxicity studies which were 4 weeks in duration
or longer and in a mouse 2 year carcinogenicity study. Doses were
-10-250 mg/kg in rats, 75-750 mg/kg in mice; these doses are 0.1-3.0,
and 0.1-4.5 times the maximum recommended human dose (on a
mg/m? basis), respectively. Pigment deposition was shown to be
irreversible in rats. The identity of the pigment could not be
determined, but was found to be co-localized with quetiapine in
thyroid gland follicular epithelial cells. The functional effects and
the relevance of this finding to human risk are unknown.

- In dogs receiving quetiapine for 6 or 12 months, but not for 1 month,
focal triangular cataracts occurred at the junction of posterior sutures
in the outer cortex of the lens at a dose of 100 mg/kg, or 4 times the

. maximum recommended human dose on a mg/m” basis. This finding
may be due to inhibition of cholesterol biosynthesis by quetiapine.
Quetiapine caused a dose related reduction in plasma cholesterol

levels in repeat-dose dog and monkey studies; however, there was no

correlation between plasma cholesterol and the presence of cataracts
in individual dogs. The appearance of delta-8-cholestanol in plasma
~ is consistent with inhibition of a late stage in cholesterol biosynthesis
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in these species. There also was a 25% reduction in cholesterol
content of the outer cortex of the lens observed in a special study in
quetiapine treated female dogs. Drug-related cataracts have not been
~ seen in any other species; however, in a 1-year study in monkeys, a
striated appearance of the anterior lens surface was detected in 2/7
females at a dose of 225 mg/kg or 5.5 times the maximum
~ recommended human dose on a mg/m” basis.

All trademarks are the property of the AstraZeneca group
®AstraZeneca 2003

AstraZeneca Phannaceutibals LP
. Wilmington, DE 19850
Made in USA

Rev ' . SIC 64154-
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Executive Summary Section

Clinical Review for NDA 20-639

Executive Summary

| Recommendations

A. Recommendation on Approvability

I recommend that the Division take approvable actions for quetlaplne as monotherapy and as
adjunctive therapy to mood stabilizers (lithium and valproate) in the acute treatment of mania

(for up-to 21 days) in adults with a diagnosis of Bipolar I Disorder, with or without Psychotic
Features. Treatment with quetiapine can provide a clinically meaningful reduction in severity of -
the core features of acute mania, which include manic affect, acute agitation, hyperactivity,
grandiose delusions, paranoia, hallucinations, disorganized behavior, thought disorder,

dangerous and impulsive behavior, and sleep disorder. The trials demonstrate that quetiapine
treatment in this population is reasonably safe and well tolerated.

B. Recommendation on Phase 4 Studies and/or Risk Management St'eps

Pediatric Program '

I recommend that the sponsor conduct an adequate and well- controlled trial to investigate the
efficacy and safety of quetiapine in treating acutely manic children and adolescents with'a
diagnosis of Bipolar Disorder. The sponsor has discussed plans to do so.

Long-term Efficacy and Safety Study ‘
I recommend that the sponsor conduct studies to assess the longer-term efficacy and safety of
quetiapine in the treatment of adults with Bipolar Disorder.

Of particular interest would be an examination of the potential for quetiapine to induce mania,
exacerbate mania, or accelerate cycling of affective episodes in Bipolar Disorder. Reports from:
the literature suggest that treatment with other atypical antipsychotic drugs with similar
‘pharmacologieal profiles (risperidone and olanzapine) can induce mania in patients with Bipolar
Disorder. Literature suggests that one would need to monitor a large population of bipolar
patients treated with quetiapine for at least 18 months, in order to adequately assess the potential
risk of quetiapine in inducing mania, exacerbating mania, or acceleratmg affective cyclmg of
Bipolar Disorder. :

II.  Summary of Clinical Findings

Page 5



Executive Summary Section

A. Overview of Clinical Program 7

Quetiapine (Seroquel) is-an atypical antipsychotic drug belonging to the class, dibenzothi-
azepine derivatives. The sponsor seeks indications for quetiapine as monotherapy.and as
adjunctive therapy to mood stabilizers in the acute treatment of mania associated with Bipolar I
Disorder, with or without Psychotic features, in adults (age>18). The sponsor proposes stable,
oral doses of 400800 mg/day, administered BID.

The clinical mania program consisted of four trials to assess the efficacy of quetiapine. In two
trials, quetiapine was used as monotherapy (IL/0104 and IL/0105), and in two trials, quetiapine
was used as adjunctive therapy to the mood stabilizers, lithium or valproate (IL/0099 and

- IL/0100). In the 4 studies, 1,004 subjects were randomized and 992 were treated. In total, 404
subjects were exposed to quetiapine for an exposure of 49.3 patient-years. In the monotherapy
trials, 208 subjects were exposed to quetiapine for a total exposure of 35.7 patient-years. In the
adjunctive therapy trials, 196 subjects were exposed to quetiapine for an exposure of 13.6
patient-years. Study 0104 included 302 subjects at 50 international sites, and Study 0105
included 302 subjects at 38 international sites. Study 0099 included 191 subjects at 32 U.S. sites
and Study 0100 included 211subjects at 44 1nternat10nal sites.

>

The primary objective of each study was to assess the efﬁcacy of quetiapine (as monotherapy or
adjunctive therapy to mood stabilizers) in the acute treatment mania (for 21 days), as measured
by the change in mean score on the Young Mania Rating Scale (YMRS) at Day 21. Secondary
objectives included assessing the safety and tolerability of quetiapine as monotherapy and
adjunctive therapy to mood stabilizers. Essentially, the trials used identical subject selection
criteria, dosing regimens, efficacy endpoints, and safety variables. However, the adjunctive
therapy trials recruited subjects who were treated sub-optimally with a mood stabilizer and
required that subjects continue treatment with either lithium or valproate during the adjunctive
therapy trials.

B. Efficacy Conclusions
Both monotherapy studies demonstrated the efficacy of quet1ap1ne in the acute treatment of
mania. In both studies, the change from baseline in mean YMRS score at Day 21 was
significantly different between the quetiapine and placebo group (p < 0.0001 in both studles)
The primary endpoint was highly appropriate for this indication. Adjunctive therapy study
IL/0099 also demonstrated the efficacy of quetiapine in the acute treatment of mania. There was
a statistically significant difference between the quetiapine and placebo groups in the change in
mean YMRS score (p = 0.0209). ‘Adjunctive therapy trial IL/0100 failed to demonstrate the
efficacy of quetiapine. The difference between treatment groups in YMRS score changes was
- not statistically significant (p = 0.2809). The size of the quetiapine treatment effect, (although
modest in some trials), would probably be clinically meaningful in the treatment of acutely
manic patients. Compared to placebo, the effect sizes constituted a reduction on the YMRS of
4.0, 7.9, and 3.8 points for studies IL/0104, IL/0105, and IL/0099, respectively. The magnitude
of the effect sizes were 1.5, 2.2, and 1.4-fold the size of the estlmated placebo treatment effect.
for the respectlve studies.
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In both monotherapy studies, the active control demonstrated a greater estimated treatment effect
than quetiapine. In Study IL/0104, the size of the haloperidol treatment effect, compared to
placebo, was a reduction of 7.4 points on the YMRS (1.9-fold the size of the placebo treatment
effect). In Study IL/0105, the size of the lithium treatment effect, compared to placebo, was a
YMRS score reduction of 8.5 points (2.3-fold the placebo treatment effect). The-studies were

- not designed to make direct efficacy comparisons between quetiapine and the active controls.

It is difficult to assess the relationship of the efficacy of quetiapine to other drugs available for
indication (lithium, valproate, olanzapine), since no studies have been designed to directly
compare quetiapine with the other treatments. However, in Study [L/0105, the efficacy of
quetiapine appeared comparable to that of lithium, when lithium was used in a manner consistent
with good clinical practice. In addition, as an antipsychotic medication, quetiapine offers some
benefits which the mood stabilizers, lithium and valproate do not confer. It would be useful to
conduct studies specifically designed to compare the efficacy and safety of quetlapme with the
approved drugs, lithium, Valproate and olanzapine.

C. Safety Conclusions ,

In the four trials, quetiapine treatment was reasonably safe and well tolerated as monotherapy
and as adjunctive therapy to lithium or valproate. There were no new or unexpected findings
with quetiapine treatment. In the four trials, 405 subjects were exposed to quetiapine and 411
were treated with placebo. The total quetiapine exposure was 49.3 patient-years. For the 21-day
phases, the quetiapine exposure was 20.2 patient-years. The types and frequency of safety
assessments were appropriate for this indication, and they were adequate for detecting potential
safety problems. Generally, the actions taken and follow-up regarding safety problems that arose
in the trials was appropriate and consistent with good clinical practice. However, the two cases
of neutropenia warranted more thorough follow-up. In addition, it would have been useful to
consider further monitoring of subjects who had significant decreases in thyroxine concentration.

There were 3 deaths in the trials (one in the quetiapine groups and two in the placebo groups).

- The death in the quetiapine group was not related to quetiapine treatment. There were fewer
serious adverse events in the quetiapine groups (17) than in the placebo groups (25). Only two
serious adverse events were likely related to quetiapine treatment (syncope and orthostatic
hypotension). Fewer subjects in the quetiapine groups discontinued due to adverse events (24)
than in the placebo groups (31). In the quetiapine groups, a significant number of adverse events
leading to discontinuation were very likely related to quetiapine treatment. These adverse events
were rash, seizure, asthenia, somnolence, dizziness, nausea, and various extrapyramidal
symptoms (tremor, dysarthria, hypokinesia, and extrapyramidal disorder).

In the monotherapy trials, the most common adverse events associated with quetiapine treatment
(versus placebo) were somnolence (16% vs. 4%), dry mouth (16% vs. 3%), -
extrapyramidal symptoms (13% vs. 13%), weight gain (9% vs. 2%), dizziness (7% vs. 3%),
headache (6% vs. 4%), asthenia (5% vs. 2%), orthostatic hypotension (4% vs. 2%), constipation
(4% vs. 1%), and fever (3% vs. 1%). As illustrated above, the proportion of quetiapine-treated
subjects reporting EPS was similar to that in the placebo group. In the adjunctive therapy trials,
the most commonly reported adverse events were similar to those in the monotherapy trial;
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although, there were higher reporting rates of somnolence, tremor, and EPS. These findings are
very likely related to concomitant treatment with either lithium or valproate. The most

* commonly reported adverse events in the adjunctive trials were somnolence (34% vs. 10%),
extrapyramidal symptoms (21% vs. 19%), headache (17% vs. 13%), constipation (10% vs. 5%),
asthenia (10% vs. 4%), dizziness (9% vs. 6%), abdominal pain (7% vs. 4%), orthostatic _
hypotension (7% vs. 2%), nausea (6% vs. 6%), weight gain (6% vs. 3%), and pharyngitis (6% vs.
3%). In both treatment groups, a considerable proportion of cases of EPS were due to tremor.

The safety review also focused on specific adverse events and safety findings of particular
interest. As noted above, the proportion of subjects reporting EPS was very similar in the
quetiapine and placebo groups for both the monotherapy and adjunctive therapy studies. There
were no significant differences between treatment groups in mean glucose concentrations. The
mean glucose concentration in the quetiapine groups did not change significantly. Only 6

" subjects in the trials developed elevated glucose concentrations (4 in the quetiapine group and 2
in the placebo group). Quetiapine treatment was associated with weight gain in the trials (+1.8
kg in the monotherapy trials and +2.97 kg in the adjunctive trials). The mean free and total
thyroxine concentrations decreased significantly (15% to 21%) in the trials, and the mean TSH
concentration increased in the adjunctive therapy trials. However, relatively few subjects had
abnormal thyroid function test results. Few subjects in the trials reported adverse events possibly
related to abnormal serum prolactin concentration. Several subjects had elevated prolactin
concentrations. However, the mean serum prolactin concentration decreased in both groups,
probably due to the fact that the majority of subjects had been treated with typical antipsychotics
before the trial began. Neutropenia occurred in 2 subjects in the quetiapine group and in none of -
the placebo group. There was one adverse event of cataract reported. There were no clinically
significant findings pertaining to vital sign values, and there were no significant
electrocardiogram findings.

The most commonly reported adverse events associated with quetiapine treatment are not likely
to be serious, and they are manageable. These include somnolence (16%), dry mouth (16%),
extrapyramidal symptoms (13%), weight gain (9%), dizziness (7%, asthenia (5%), and
orthostatic hypotension (4%). As noted in labeling for quetiapine, potential serious adverse
effects of quetiapine treatment include neuroleptic malignant syndrome (NMS), tardive
dyskinesia (TD), orthostatic hypotension; seizures, leukopenia, neutropenia, hypothyroidism,
hyperlipidemia, hyperprolactinemia, abnormal liver function, cognitive and motor impairment,
priapism, dysregulation of body temperature dysregulation, dysphagia, and seizures. A number
of these adverse events were reported during the trials under review, and they will be discussed
in greater detail in other sections. The periodic safety update report accompanying this
submission discusses a number of similar spontaneously reported serious adverse events, some
of which are not currently included in labeling. These will be dlscussed in detail in the Periodic
Safety Update Report section of this review.

Currently, it is not clear to what extent, if any, one should monitor thyroid functions, TSH, WBC
and absolute neutrophil counts in patients treated with quetiapine. [ 7
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Quetiapine has the potential to interact with drugs that are inducers or inhibitors of CYP3A4.
.Thus, the dose of quetiapine may need to be adjusted if coadm1n1stered with CYP3A4 inducers
or inhibitors.

The relationship of the safety of quetiapine to that of other drugs indicated for the acute
treatment of mania is difficult to determine, since there have been no studies designed to directly
compare the safety profile of quetiapine to other available treatments.

D. Dosing

The dosing and administration regimen proposed by the sponsor is reasonable, based on the
efficacy and safety results of the mania trials and based on previous experience treating
schizophrenic patients. For the treatment of acute mania, the sponsor recommends initiating
quetiapine treatment at 100 mg/day, divided BID, increasing by 100 mg per day to 400 mg/day
on Day 4. The clinician can make further adjustments up to 800 mg/day by Day 6, in increments
no greater than 200 mg/day. The sponsor states that the majority of subjects who ‘responded’
“did so in the range of 400-C Img. However, these were flexible-dose studies. Thus one cannot
conclude that the trials established either a minimal effective dose or a dose-response relation-
ship. Itis possible that at least some subjects would have improved with lower doses, if the
titration schedule had been more gradual. ‘

For two reasons, I recommend that the sponsor consider altering the suggested regimen such that
‘quetiapine would be administered as either a C _ 2
C 7). Daytime somnolence was one of
the most common adverse events for subjects treated with quetiapine (16% of subjects in the
monotherapy studies and 26% of subjects in the adjunctive trials). Furthermore, insomnia (an
important feature of acute mania) was reported by 14% of subjects treated with quetiapine in the
monotherapy trial. (Only 6% of quetiapine-treated subjects reported insomnia in the adjunctive
trials). !

T
In addition, patients might be more likely to adhere to treatment with quetiapine. Perhaps the
sponsor recommends an evenly divided BID dosing due to the relatively short mean terminal
half-life of quetiapine (approximately 6 hours). However, it is p0531ble that efficacy would not

- be compromised by altering the suggested dosing regimen.

Age Oral clearance of quet1ap1ne can be reduced by 40% in elderly patients (>65 years) -
. compared to young patxents ‘Dosing adjustment may be necessary in this populatlon

Renal Impalrment Patients with severe renal impairment (creatmme clearance =10-30
mL/min/1.73 m ) have a 25% lower mean oral clearance than normal subjects (Clcr >80 -
mL/min/1.73 m*)C ] Plasma
quetiapine concentrations in subjects with renal insufficiency were within the range of
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concentrations seen in normal subjects recelvmg the same dose. Dosage adjustment is therefore
not needed in these patients.

Hepatic Insufficiency: Hepatically impaired patients can have a 30% lower miean oral clearance

of quetiapine than normal subjects. In hepatically impaired patients, AUC and Cmax can be

three-fold those observed in healthy subjects. Since the liver extensively metabolizes quetiapine,

higher plasma levels are expected in the hepatically impaired population, and dosage adjustment
L j be necessary.

E. Special Populations

Efficacy. Quetiapine treatment was consistently efficacious, regardless of gender, race,
ethnicity, geographic region, or age. The sponsor provided descriptive statistics for the estimated
treatment effect within these relevant subgroups. The proportion of men and women in the
studies was very similar. In the four studies, there were 479 (49%) men-and 490 (51%) women.
The proportion of men and women treated with quetiapine were also very similar

The monotherapy studies were conducted at numerous international sites throughout Europe,
Asia, and South America, and one of the adjunctive therapy studies was conducted at numerous.
international sites in Europe, Canada, India, and South Africa. The other adjunctive study was
conducted in the U.S. As a result, there was considerable ethnic and racial diversity among the
trials. In the monotherapy trials, 63% of subjects were Caucasian, none were Black, 34% were
Asian, 2% were Latino, and 1% was ‘Mixed.” The various subgroups were evenly distributed
among treatment groups. In the adjunctive trials, 72% of subjects were Caucasian, 10% were
Black, 3% were Latino, 3% were Asian, 3% were Mixed, and 9% were ‘Other.” The subgroups
were evenly distributed between treatment groups. There were few subjects in the trials > 65
years of age. Only 5% of the monotherapy population and 3% of the adjunctive therapy
population were > 65 years of age, but quetiapine appeared to be efficacious in this age group.

Safety. For subjects with hepatic insufficiency or severe renal impairment, quetiapiné doses must
be reduced, compared to doses used in healthy patients. Similarly, quetiapine doses may need to
“be reduced in elderly subjects, due to reduced clearance of quetiapine.

Pregnancy use. Quetiapine treatment has not been studied in pregnant women. It is likely that
quetiapine would be used in some pregnant women with acute mania. Thus, it will be important
to collect data from post-marketing reporting on women exposed to quetiapine during pregnancy.
Labeling states that patients should be advised to notify their physician if they become pregnant
or-intend to become pregnant during therapy [with quetiapine].

Pediatrics Use. Quetiapine treatment has not been studied in children or adolescents.
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Clinical Review

I. Introduction and Background

A. Drug Established and Proposed Trade Name, Drug Class, Sponsor’s Proposed
Indications, Dose, Regimens, Age Groups

Quetiapine (Seroquel) is an atypical antipsychotic drug belonging to the class, dibenzothi-

azepine derivatives. The sponsor seeks indications for quetiapine, as monotherapy and as

adjunctive therapy to mood stabilizers, in the acute treatment of mania associated with Bipolar

Disorder, with or without Psychotic Features, in adults (age>18). The sponsor proposes stable

dosing of quetiapine in the range of 400-800 mg/day administered BID.

B. State of Armamentarium for the Indication, Acute Treatment of Mania

Three medications have been approved in the U.S. for thé acute treatment of mania associated
with Bipolar Disorder: 1) lithium (a mood stabilizer); 2) depakote (an anticonvulsant and mood
stabilizer); and 3) olanzapine (an atypical antipsychotic medication). These medications have
unique benefits, risks, and limitations in the treatment of Bipolar Disorder.

Lithium

Lithium has a role in the acute treatment of mania, acute treatment of bipolar depression, maintenance treatment of
bipolar mania and depression, and prophylaxis of bipolar manic and depressive episodes. While one can use lithium
effectively as monotherapy in Bipolar Disorder in some patients, clinicians frequently must use other medications in
combination with lithium, in order to provide effective treatment. Commonly required concomitant medications for
the treatment of acute mania include antipsychotics, benzodiazepines, and other mood stabilizers. Lithium is most
useful in maintenance treatment and prophylaxis of affective episodes. The delayed onset of lithium’s antimanic
effect (approximately 7 to 10 days) limits its utility in the treatment of acute mania, especially as monotherapy.
Moreover, lithium does not adequately treat acute psychotic symptoms or acute agitation, which are common -
debilitating features of an acute manic episode. Aspects of lithium’s safety and tolerability profile also limit its use.
For example, lithium has a relatively narrow therapeutic index regarding renal and cognitive function. Long-term
use of lithium poses risks of renal dysfunction and thyroid dysfunction. In order to use lithium safely and
effectively, one must regularly monitor serum lithjum levels, renal function, and thyroid functions. Lithium toxicity
can result in cognitive impairment, renal failure, and death. Common adverse events that can limit patients’
adherence to lithium therapy include cognitive slowing, sedation, tremor, ataxia, nausea, diarrhea, and ‘polyurl'a.

Valproate o

‘Valproate can effectively treat acute mania in some patients. As with lithium therapy, valproate monotherapy often
does not treat acute mania adequately; thus, the same medications used concomitantly with lithium are often
required. As with lithium, the onset of antimanic effect is delayed. Furthermore, valproate does not treat psychotic
symptoms and offen does not treat acute agitation adequately. Valproate is not approved for maintenance therapy of
mania or for prophylaxis of manic episodes associated with Bipolar Disorder. Similarly, valproate does not
effectively treat or prevent depressive episodes of Bipolar Disorder. Risks associated with valproate use include
hepatic dysfunction (sometimes severe, occasionally fatal); pancreatitis, weight gain, and ovarian dysfunction
(polycystic ovary syndrome, irregular menses, amenorrhea). One must monitor liver function tests, hematological
parameters, and valproate levels periodically.

Olanzapine
. Olanzapine has been approved for the acute treatment of mania associated with Bipolar Disorder. lee risperidone;
- olanzapine is an atypical antipsychotic, but it belongs to a different chemical class. Olanzapine was initially
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approved for acute and maintenance treatment of schizophrenia. It is used efféctively in clinical practice for the
treatment of psychotic symptoms, including those associated with acute manic episodes. It is not clear whether
olanzapine is efficacious in maintenance treatment or as prophylaxis of manic or depressive episodes of Bipolar
Disorder. Olanzapine as monotherapy has not been demonstrated to be efficacious in the treatment of bipolar
depression; however, the combination of olanzapine and fluoxetine has demonstrated efficacy in treating acute
depression in Bipolar Disorder. Advantages of using olanzapine in acute mania include its effectiveness in treating
psychotic symptoms, acute agitation, and insomnia. Furthermore, relief of some of these symptoms can begin
relatively rapidly. Potential safety and tolerability problems include extrapyramidal symptoms (akathisia,
parkinsonism, dyskinesia, tardive dyskinesia), neuroleptic malignant syndrome, sedation, weight gain,
hyperglycemia, and orthostatic hypotension. All of these adverse events have been associated with treatment thh
risperidone and other atypical and typical antipsychotic medications.

C. Important Milestones in Product Development

Quetiapine (Seroquel) was first registered in the U.K. in July 1997 for the treatment of
psychosis/Schizophrenia. The drug was approved in the U.S in September 1997 for the
treatment of Schizophrenia. Quetiapine was registered more widely in Europe via the mutual
recognition procedure in 1999 and 2000. It is registered i in more than 78 countries for the
treatment of psychosis/Schizophrenia.

 FDA Discussions with the Sponsor about the Quetiapine-Mania Program
Between February 15, 1999 and July 19, 2002 the Division held numerous discussions with
the sponsor about plans and requirements for the clinical program and supplemental NDA
submission in which the sponsor sought an indication for quetiapine in the treatment of mania
associated with Bipolar Disorder. On February 15, 1999, AstraZeneca provided the Division
with a clinical trial summary document for a protocol entitled “A Multicenter, Randomized,
Placebo-Controlled trial of the Safety and Efficacy of SEROQUEL (quetiapine fumarate) in the
Treatment of Acute Mania.” The sponsor requested written input from the Division. The
Division stated that two positive short-term trials in acute mania would be the minimum
requirement to support a claim for short-term efficacy in this indication: one monotherapy trial
and one adjunctive therapy trial that would include subjects sub-optimally treated with a mood
stabilizer. A combination of these 2 short-term trials may be sufficient to support a short-term
efficacy claim for monotherapy and adjunctive therapy. For assessing assay sensitivity, the »
Division recommended adding a third arm to the monotherapy trial in which one group would be

~ treated with a standard mood stabilizer as monotherapy. '

Other points of discussion were as follows:

1. The Division requested that the sponsor conduct an interaction study of the effects of co-administration of
valproate and quetiapine.

2. The Division informed the sponsor that the ‘hostlllty factor,” would not be an acceptable secondary outcome
measure. . _

3. The Division granted a deferral for the requirement of pediatric data in the SNDA. However, a Phase 4 program
for safety and efficacy data in adolescents, including pharmacokinetic studies, would be required.

4. The Division requested that the sponsor thoroughly characterize the baseline medications and mood stabilizer
treatments used by subjects prior to randomization, due to the expected heterogeneity of subjects who would be
included in the adjunctive therapy tnals.
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11 Clinicélly Relevant Findings from Biopharmaceutics, Statistics, DSI
Reviews

. Statistics Review

The following is a summary of the statistics review conducted by Kooros Mahjoob, Ph.D. The
statistical reviewer confirmed the efficacy findings of the sponsor. Both monotherapy trials

- (IL/0104 and IL/0105) demonstrated that quetiapine was efficacious in the acute treatment of
mania. At Day 21, the difference in treatment effects between quetiapine and placebo was
statistically significant. Adjunctive therapy Study IL/0099 demonstrated the efficacy of
quetiapine as adjunctive therapy to mood stabilizers in the acute treatment of mania. At Day 21,
the difference in treatment effects between quetiapine and placebo was statistically significant.
Adjunctive therapy Study IL/0100 did not demonstrate the efficacy of quetiapine.

B. Biopharmaceutics Review '

The following is a summary of the review conducted by the biopharmaceutics reviewer, Kofi A
Kumi, Ph.D. A comparison of the PK profile of quetiapine, when co-administered with
divalproex sodium, indicated that there was no significant change in the extent of exposure
(AUCG:s) of quetiapine. However, Cmax increased by 17%, and the 90% CI was not contained
within the recommended 80 to 125% confidence limits. The increase in Max may not be
clinically significant. The Cmax and AUCs of total and free valproic acid, when divalproex was
administered with quetiapine, were not significantly different compared to when dival-proex was
administered alone. The 90% CI for log-transformed AUC and Cmax were contained within the
recommended 80 to 125% confidence limits. Dr. Kumi concluded that the results from the PK
study investigating the potential for a drug interaction between divalproex sodium and quetiapine
demonstrated that a clinically significant interaction would not be expected when the two drugs
are co-administered. In addition, the co-administration of quetiapine with divalproex was
reported to be well tolerated, and no new safety concerns were reported.

The results from a previous study submitted with the original application for Seroquel (NDA 20-
639) indicated that the pharmacokinetics of lithium were not altered when co-administered with
quetiapine. :

C. Division of Scientific Investigation (DSI)

The reviewer from DSI, Ni A. Khin, M.D., has reported that “there are no major
objectionable conditions” discovered at any of the clinical s1tes under review for the 4 studies.
The final DSI review is pending.
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III. Human Pharmacokinetics and Pharmacodynamics

A. Pharmacokinetics

Most information about the PK profile of quetiapine was generated from stidies in subjects with
-Schizophrenia or Schizoaffective Disorder. Other than a drug interaction study of quetiapine and

valproate co-administration in subjects with Bipolar Disorder, no PK studies in Bipolar Disorder

subjects have been conducted. :

Absorption: Quetiapine fumarate is rapidly absorbed after oral administration, reaching peak
plasma concentrations in 1.5 hours. The tablet formulation is 100% bioavailable relative to
solution. The bioavailability of quetiapine is marginally affected by administration with food,
with Cmax and AUC values increased by 25% and 15%, respectively. The multiple-dose
pharmacokinetics of quetiapine is dose-proportional within the proposed clinical dose range, and
quetiapine accumulation is predictable using multiple dosing. Steady-state concentratlons are

. achieved within two days of dosmg

Distribution: Quetiapine is widely distributed throughout the body with an apparent volume of
distribution of 10+4 L/kg. It is 83% bound to plasma proteins at therapeutic concentrations. In
vitro, quetiapine did not affect the binding of warfarin or diazepam to human serum albumin. In
turn, neither warfarin nor diazepam altered the binding of quetiapine.

Metabolism and Elimination: Following a single oral dose of 14 C-quetiapine, less than 1% of
the administered dose was excreted as unchanged drug, indicating that quetiapine is highly
metabolized. Approximately 73% and 20% of the dose was recovered in the urine and feces,
respectively. The liver extensively metabolizes Quetiapine. The major metabolic pathways are
sulfoxidation to the sulfoxide metabolite and oxidation to the parent acid metabolite; both
-metabolites are pharmacologically inactive. In vitro studies using human liver

microsomes revealed that the cytochrome P450 3A4 isoenzyme is involved in the metabollsm of
quetiapine to its major, but inactive, sulfoxide metabolite. The mean terminal half-life ofis
approximately 6 hours, within the proposed dose range of 400-800 mg/day.

Pharmacokinetics' in Various Subgroups

Age: Oral clearance of quetlaplne is reduced by 40% in elderly patlents (>65 years) compared to
young patients (n=12), and dosing adjustment may be necessary :

Gender: There is no apparent gender effect on the pharmacokinetics of quetiapine.

Race: There is no apparent race effect on the pharmacokinetics of quetiapine.

Renal Insufﬁc1ency Patients w1th severe renal impairment (creatlmne clearance = 10-30
mL/min/1.73 m , have a 25% lower mean oral clearance than normal subjects (Cler > 80

mL/min/1.73 m?; thus, dosage of quetiapine may need to be adjusted. Plasma quetiapine
concentrations in subjects with renal insufficiency were within the range of concentrations seen
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in normal subjects receiving the same dose. Dosage adjustment is therefore not needed in these
patients.

Hepatic Insufficiency: Hepatically impaired patients can have a 30% lower mean oral clearance
of quetiapine than normal subjects. In hepatically impaired patients, AUC and Cmax have been
three-fold those observed typically in healthy subjects. Since the liver extensively metabolizes
quetiapine, higher plasma levels are expected in the hepatically impaired population, and dosage
adjustment may be needed.

Drug Interactions with Quetiapine

Co-administration of Quetiapine and Valproate

(For details, please refer to the summary of the Biopharmaceutics review in Section ILB).
1. Valproate did not produce a clinically relevant effect on quetiapine pharmacokinetics.
2. Quetiapine did not produce a clinically relevant effect on valproate pharmacokinetics.
3. C‘o—administration of quetiapine and valproate was generally safe and well tolerated.

Co-administration of Quetiapine and thhlum & Quetiapine and Lorazepam

- The results from Study IL/0046 demonstrated that the PK profile of lithium was not altered when

co-administered with quetiapine. Quetiapine at doses of 750 mg/day did not affect the single

dose pharmacokinetics lithtum, lorazepam, or antipyrine. ‘
In Vitro Studies ( . _
In vitro enzyme inhibition data suggest that quetiapine and 9 of its metabolites would have little
inhibitory effect on in vivo metabolism mediated by cytochrome P450 isoenzymes 1A2, 2C9,

2C19, 2D6 and 3A4. Conversely, quetiapine oral clearance is increased by the CYP3A4 inducer,
phenytoin, and it is decreased by the CYP3A4 inhibitor, ketoconazole. Thus, dose adjustment of
quetiapine{_. ) be necessary if it is co-administered with inducers or inhibitors of CYP3A4.
Quetiapine clearance is not inhibited by the non-specific enzyme inhibitor, cimetidine.

Smoking: Smoking'has no effect on the clearance of quetiapine.

B. Pharmacodynamics :
Quetiapine is a dibenzothiazepine derivative that interacts w1th a broad,range of neurotransmitter
receptors including serotonin, dopamine and adrenergic receptors. Investigators hypothesize that
the combination of receptor antagonism, along with a higher selectivity for SHr2 relative to
dopamine D2receptors, contributes to its therapeutic effects.”

For this submission, no pharmacodynamic studies were conducted pertaining to: 1) the
mechanism of action of quetiapine; 2) selection of doses for the clinical trials; or the
pharmacologic properties of quetiapine associated with adverse effects.

IV. Description of Clinical Data and Sources

A. Overall Data
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The sources of data reviewed included the full efficacy and safety databases for the four clinical

trials. The databases and the sponsor’s summaries of efficacy and safety findings were reviewed
~in detail. All four studies were reviewed with equal attention to detail. One drug interaction was

reviewed regarding potentlal interactions due to co-administration of quetiapine and valproate.

In addition, the sponsor’s periodic safety update report was reviewed, as were several journal

articles submitted by the sponsor. Also included in this review are findings from other FDA

reviewers in the biometrics, biopharmaceutics, and Division of Scientific Investigation sections.

B. Tables Listing the Clinical Trials

Table ITL.B.1. Quetiapine as Monotherapy in Placebo-Controlled Trials

~+TRIAL DESIGN & OBJECTIVE . -

IL/0104

49 International
sites

' (Burope, Asia,
South America)

1-7-01 to 4-25-02

. Muiticéﬁter, randéﬁlizéd; bdou‘ble—blin&, p.iacebo-

controlled, parallel group, flexible-dose study to
assess the anti-manic efficacy and safety of
quetiapine monotherapy in subjects with Bipolar
I Disorder, Manic Episode.

Duration
21 days for primary analysis
84 days of double-blind treatment

Quetiapine Exposure

‘Quetiapine:

Flexible-dose: 100-800
mg orally, divided BID

Haloperidol:

| Flexible-dose: 2-8 mg

orally, divided BID

Placebo:
matching tabs; flexible-

Screened: 353
Randomized: 302 (86%)

Treated: 299
Quetiapine: 101
Placebo: 100

Haloperidol: - 98

Discontinued [Day 21, Day
84 .
Discontinued: 33%, 50%

IL/0105

4 38 International
sites

(Europe &
Asia)

4-3-01 to 5-27-02

BID Quetiapine: 35%, 46%

Days 1-21: 5.1 subject-years Placebo: 40%, 58%

Days 1-84: 15.4 subject-years Haloperidol:  22%, 46%
| Quetiapine: Screened: 370

(Lithium arm used for assay sensitivity instead
of haloperidol. Otherwise, the study design was
identical to that of IL/0104).

Duration
21 days for primary analysis
84 days of double-blind treatment

Quetiapine Exposure -
Days 1-21: 5.9 subject-years
Days 1-84: 20.3-subject-years

Flexible-dose: 100-800
mg orally, divided BID

Lithium:

Day 1: 900 mg/day.
Target serum Li level:
0.6-1.4 mEq/L

Placebo:

matching tabs; flexible-
doses

Orally, divided BID

Randomized: 302 (82%)

Treated: 302
Quetiapine: 107
Placebo: - 97

Lithium: 95

Discontinued [Day 21, Day
84

Discontinued:; 18%, 42%

Quetiapine: . 9%, 33%
Placebo: 30%, 64%
Lithium: 14%, 2%

Table IILB. 2. Quetiapine ésAdj_unctiVe Therapy to Mood Stabilizers in Controlled Trials

[miacve T

|

_TRIAL DESIGN & OBJECTIVE

Page

| _STUDY DRUG REGIMENS

'liD‘ISPO.S_ITION of SUBJECTS
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“IL/0099

) Randomized, double-blind, placebo-

(Lithium orValproate) in subjects with

1| Bipolar I Disorder, Manic or Mixed

Episode.

Duration:
21 days for the primary endpoint
42 days for the complete study

Quetiapine Exposure
Days 1-21: 5.4 subject-years
Days 1-42: 9.7 subject-years

Matching tabs; flexible-dose

Lithium
Target serum Li level:
0.6-1.4 mEq/ L

Valproate
Target serum level:
50 mg/mL to 100 mg/mL

Quetiapine + Mood Stabilizer Screened: 270
controlled, parallel group, multi-center, Flexible-dose: 100-800 mg - Randomized: 191 (71%)
32 sites- U.S. | flexible-dose study to assess the anti-manic | orally, divided BID Treated: 190
efficacy and safety of risperidone as Quetiapine: 90
adjunctive therapy to mood stabilizers Placebo + Moed Stabilizer: Placebo: 100
(Lithium or Valproate) in subjects with Matching tabs; flexible-dose
Bipolar I Disorder, Manic Episode. Discontinued: 85 (45%)
Lithium Quetiapine: 35 (38%)
Duration: 21 days Target serum Li level: -| Placebo: 51 (51%)
0.6-1.4 mEq/ L
Quetiapine Exposure: 3.9 subject-years
Valproate
Target serum level:
50 mg/mL to 100 mg/mL
1L/0100 Randomized, double-blind, placebo- Quetiapine + Mood Stabilizer Screened: 250
controlled, parallel group, multi- center, Flexible-dose: 100-800 mg orally, |} Randomized: 211 (84%)
44 flexible-dose study to assess the anti-manic | divided BID Treated: 209
International | efficacy and safety of risperidone as . Quetiapine: 106
sites adjunctive therapy to mood stabilizers Placebo + Mood Stabilizer: Placebo: 103

Discontinued [Day 21, Day 42]

Discontinued: 27%, 37%
Quetiapine: 21%, 33%
Placebo: 23%, 40%

C. Postmarketing Experience
Quetiapine has not been approved in other countries for the treatment of mania, however post-

marketing safety data for this indication will be discussed in the next section.

D. Review of Sponsor’s Periodic Saféty Update Report

Page

17




LINICAL REVIEY

Clinical Review Section

D.1. Introduction and Sources of Safety Reports

The sponsor has provided a comprehensive periodic safety update that includes post-marketing
data and data from clinical trials (other than those under review). The information pertains to
patients treated for psychotic disorders as well as patients treated with Seroquel for mania during
the post-marketing period. The safety update covers the period August 1, 2001 to July 31, 2002.
The sponsor calculated patient exposure from the number of tablets delivered to wholesalers
worldwide during the PSUR period. A daily dose of 300-450 mg/patient/day for schizophrenic
patients has been assumed. The sponsor estimates that approximately 4 million patients
worldwide have been exposed to quetiapine as of 31 July 2002. The estimated use of quetlaplne
was 365,000 to 547,000 patient-years, based on the average daily dose assumed above. The
sponsor estimates that approximately 3,700 subjects have been exposed to Seroquel in clinical
studies during the period of this PSUR.

The following types of case reports are included in the PSUR:

Spontaneous reports

All serious as well as all non-serious unlisted case reports from spontaneous notlﬁcatlons
which have been confirmed by a medical healthcare professional, are included. This includes
all reports irrespective of causality assessment made by the reporter, i.c., even cases considered
‘not related’ by the reporting healthcare professional.

Spontaneous non-serious listed case reports, and medically unconfirmed spontaneous reports
that originate with consumers or other non-healthcare professionals are summarized in
addenda line listings and summary tabulations. These case reports are not discussed within .
the PSUR but have been reviewed and taken into cons1derat10n in the overall safety evaluation
in Section 9.

Reports from regulatory authorities
All serious case reports received from regulatory authorities, irrespective of causahty
assessment, are included.

Literature reports

All serious case reports and non-serious unlisted reports from the scientific/medical literature
are included if a causal relationship to the AstraZeneca drug is at least implied, as assessed by
- the author(s) or the company. ‘

Reports from clinical studies

According to ICH E2C all serious case reports avallable from chnlcal studies or named patient
(‘compassionate’) use, attributable to the drug by either the investigator or the sponsor should
be included in the PSUR. This is interpreted by AstraZeneca to embrace:

e all serious cases other than those considered unlikely or not related to the drug by

" the investigator; '

e all serious cases considered unlikely or not related to the drug by the investigator if
AstraZeneca has judged that there is a suspect causal relationship to the drug;
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« all serious cases not assessed by the investigator if AstraZeneca has judged that
there is a suspect causal relationship to the drug; :

e all serious cases where a causality assessment is unavailable from both the
investigator and AstraZeneca.

Cumulative count

From case reports as defined in 6.2.1 to 6.2.4 all adverse events that are both serious and
unlisted are included in the table ‘Cumulative Tabulation of Serious Unlisted Reports’. Both
the serious unlisted adverse events for this PSUR period and the cumulative summary
tabulation from the start of the clinical program is presented.

Targeted new safety studies

Study 50771L/0089 is a multicenter, double-blind, flexible-dose, parallel-group evaluation of
the cataractogenic potential of Seroquel and Risperdal (risperidone) in the long-term treatment
of patients with manifestations of psychotic disorders. This study is designed to evaluate the
safety and effectiveness of Seroquel in long-term use and to further evaluate the
cataractogenic potential of Seroquel. This study will be conducted to fulfill a US FDA Phase
IV commitment for Seroquel and is planned for 2003.

Study 5077IL/0120 is an open-label, safety, tolerability, and steady state pharmacokinetic
drug interaction study of the effect of co-administered Seroquel and Depakote Sprinkle
(divalproex sodium) in patients with schizophrenic/schizoaffective disorders or in patients
with Bipolar Disorder.

Published Studies
Included are 6 published articles from the pediatric literature, 5 articles regarding prolactin- .
related and sexual disorders literature, and one article regarding glucose regulation. '

Appears This Way
On Original

Enumeratlon of Safety Reports from Each Type of Source -

During this period 1094 case reports met the criteria for inclusion in the safety update report.
The case reports were associated with a total of 2003 adverse events. These were d1v1ded by
source as follows:
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Source of Report ‘Spo Regulatory Lii Clinical
: Authority ] _ Studies

Nutabée of Case Reparts. 959 - R - 30

D.2. Sponsor’Summary of Serious Unlisted Reactions

(All safety reports in Section D pertain to Seroquel treatment of patients with diagnoses of acute
and chronic psychoses including schizophrenia). Based on the information received during the
reporting period of the latest PSUR, the sponsor notes that death, coma, and seizure can occur
secondary to quetiapine overdose. The sponsor states that these safety issues will be brought to a
Safety Evaluation Review Meeting. In addition, the sponsor notes that rhabdomyolysis,
anaphylaxis, hyponatremia/SIADH, and Stevens Johnson Syndrome are serious adverse events

reported for the PSUR which were previously unlisted. [7_ i . |
C | : : |
- 71 However, several case reports '

submitted by the sponsor strongly suggest that quetiapine overdose can be associated dlrectly
with several types of serious cardiac events and with NMS. These issues will be dlscussed in
subsequent sections. :

D.2.1. Overdose with Seroquel (fatalities, cardiac events, seizure, NMS)

In the current PSUR, there are three post-marketing reports of fatal overdoses with the use of
Seroquel alone. There are 13 additional reports of fatal overdoses with Seroquel used in
combination with one or more concomitant medications. In addition, there are two reports of
seizures associated with overdose of Seroquel alone. Based on this new information, there is a
need to update labeling regarding overdose with Seroquel. Currently, the overdose section
states: “In clinical trials, experience with SEROQUEL in overdose is limited. Estimated doses of
up to 20 g of SEROQUEL have been taken; no fatalities were reported and patients recovered
without sequelae. In general, reported signs and symptoms were those resulting from an
exaggeration of the drug's known pharmacologlcal effects ie. drowsmess and sedatlon
tachycardia and hypotension...’

A total of 50 reports involving Seroquel overdose (intentional and accidental) were reviewed for
this section. Twenty-six (54.2%) of the patients who overdosed took Seroquel alone. Eighteen
reports (37.5%) described patients who overdosed on multiple drugs. Four reports (8.3%) did not
specify if any drugs in addition to Seroquel were taken. Two reports of overdose involved only
agents other than Seroquel. Of the 48 overdose reports involving Seroquel, 19 (40%) were
reported coincident with a suicide attempt or completed suicide. Included in the 19 cases is one
report of a patient who used Seroquel as a means of suicide; however, the patient had not taken
any Seroquel prior to the attempted suicide; and a second report of completed suicide by non-
accidental overdose, in which suicide is not currently coded.” These patients, including 22

-females, 21 males, and 7 reports for which gender is unknown, ranged in age from 11 to 73
years. All except four reports contained information on the patient’s age. The mean age for adult
patients (>18 years) was 34.53 years. The ages for the five reports involving pediatric patxents
(<18 years) were 11, 16, 17 (2), and 18.
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The estimated dose of Seroquel (when reported) taken in the 50 overdose cases reviewed (both
lethal and non-lethal cases) reported ranged from 0.2 to 37 grams. Twenty-one patients -
recovered or were recovering at the time of this report, 16 patients had a fatal outcome, one
patient had not recovered at the time of this report, and the outcome was unknown in 12 cases.
Many of the AEs experienced by patients in these reports have been associated with
therapeutic doses of Seroquel (somnolence, tachycardia) and others have been reported to
occur with Seroquel overdose (drowsiness, sedation, tachycardia, and hypotension).

Seroquel Overdose with Fatal Outcome
There were 16 cases of overdose with a fatal outcome including 6 reports of “Overdose NOS”, 1
report each of “Accidental overdose”, “Drug toxicity NOS”, “Therapeutic agent toxicity”” and
" “Laboratory test abnormal NOS”, and the six literature reports of implied overdose coincident
with completed suicide received from “The 2000 Annual Report of the American Association of
Poison Control Centers.” Three patients (18.75%) overdosed with Seroquel alone, 11 patients
(68.75%) used Seroquel in combination with other agents. It is uncertain in two reports if
multiple agents were used (12.5%). In 10 out of 16 (62.5%) reports, the MedDRA preferred term
“Completed suicide” was coded: These patients including 8 males, 3 females, and 5 patients for
. which gender was unspecified, ranged in age from 16 to “early 70’s” (mean age = 41.06 years).
The reports with a fatal outcome are described below. :

The dose of Seroquel ingested was not reported in the majority (94%) of the fatal

cases. However, in one report of completed suicide, the estimated Seroquel dose was 12 grams.
In another case, a patient completed suicide with an overdose of 60 Seroquel tablets (strength
unknown- possibly 6 grams) along with 30 tablets of Inderal (strength unknown), and an
unknown NSAID (strength and quantity unknown). In one case of an elderly patient, the
estimated quetiapine dose was 900 mg. In all but two reports, patients received concomitant
therapeutic drugs. The majority of patients (69%) received concomitant therapy with
psychotropic agents including risperidone, clozapine, lithium, fluphenazine, paroxetine,
bupropion, sertraline, olanzapine, mirtazapine, venlafaxine, and unspecified tricyclic
antidepressants (TCA). - :

‘Seroquel levels (various biological sources) were detected in seven (44%) reports.
In one completed suicide involving Seroquel and numerous other medications, the serum
‘Seroquel level was 2.9 mg/l. In the case of another completed suicide, the patient’s serum
Seroquel level was 4,700 ng/ml. This patient also had blood levels of alprazolam 59 ng/ml and
mirtazapine 530 ng/ml. It is uncertain if multiple drugs including alprazolam and mirtazapine

. were used in the suicide attempt. In a third case, the serum Seroquel concentration was 13,960
ng/ml. In six reports, (37.5%), levels of one or more of the following drugs were detected along
with Seroquel: propoxyphene, acetaminophen (APAP), aspirin, ephedrine; alprazolam, sertraline, -
olanzapine, mirtazapine, venlafaxine, pseudoephedrine, ethanol, and diphenhydramine.

Fatal Cases Attributed to Seroquel Overdose Alone:
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2002U0W02674: This report of “Overdose NOS” described an elderly (early 70's) male
patient who received Seroquel (900 mg/day) for bipolar disorder. Two days after the Seroquel
dose was increased from 600 to 900 mg/day, the patient was found unconscious and died.
Medical history included diabetes, normopressure hydrocephalus, mild dementia, chrénic
obstructive airway disease (COPD), left ventricular hypertrophy, arteriosclerotic
cardiovascular disease (ASCVD), microscopic infarct of the left ventricle, nephrosclerosis, -
and a chronic subdural hematoma. Concomitant medications included loxapine, Lamictal
(lamotrigine), clonazepam, and gabapentin; however, loxapine and Lamictal were
discontinued two days before the patient's death. Post-mortem blood levels of Seroquel were
noted as mncreased at 2,990 ng/ml. Originally, the cause of death was ascribed to coronary
artery disease; however, the pathologist now believes that increased Seroquel levels may have
been the cause. A final autopsy report was not provided. Follow-up has been requested for
full autopsy and toxicology results. [Reviewer’s Note: In this complicated case involving
comorbidity and polypharmacy, it may be difficult to attribute the death to Seroquel alone;
-although, the blood level of Seroquel was ¢levated].

~ 2002SE01984: This report of “Overdose NOS” described a 27-year-old male who was treated
with Seroquel for schizophrenia and previously well controlled. After two months of - '
Seroquel therapy, the patient attempted suicide and died. The patient ingested approximately

12 grams of Seroquel in a single drug overdose. According to the physician the patient took

an overdose and “got cardiac problems under the form of major troubles of the rhythm that

lead to massive cardiac problems and it was no possibility for reanimation.” Medical history
included schizophrenia but no history of cardiac problems. Family history included “suicide
caused by a jump from staircases”. No further information was provided. [In this case, it appears
quite possible that overdose with Seroquel alone contributed to the completed suicide].

2002AP00161: This literature report described a 36-year-old male patient who took an
“accidental overdose” of Seroquel and died. The post-mortem toxicology identified only
Seroquel (170 mg/L in cavity blood, 190 mg/kg in liver, and 27 mg as gastric content) and

* listed the manner and cause of death as accidental overdose leading to Seroquel toxicity. The
patient received Seroquel for paranoid schizophrenia. No other information was provided.

‘Overdose and Cardiac Events _ _
There were nine reports involving one or more of the following cardiac events associated with
Seroquel overdose:*“Electrocardiogram QT prolonged” (3); “Tachycardia NOS” (3); “Ventricular
tachycardia” (1); “Sinus tachycardia” (1); “Arrhythmia NOS” (1); “Cardiac arrest” (1);
“Cardiotoxicity” (1); and “Cardiac disorder NOS” (1). Five reports (2002AP01226,
1998UW49037, 2002PK 00559, 2001 AP04193, 2002SE01984) involved Seroquel alone, and
four reports (2001PK00971, 2001AP02732, 2001UW15248, 2002UW06742) involved a
multidrug overdose. Both patient 2002SE01984 [Arrhythmia NOS after 12 gm OD with
‘Seroquel] and 2001UW15248 (“Cardiac Arrest’ after an ingestion of probably 6 gm of Seroquel
- and unkown amount of propranolol) had fatal outcomes and were described above.
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Overdose an QT Interval Prolongation

Three patients (2002AP01226- Seroquel OD alone), (1998UW49037 Seroquel OD alone), and
(2001PK00971-Seroquel OD plus possible polypharmacy), including two females (ages 36 and
60) and one male (age 19) experienced “Electrocardiogram QT prolonged” coincident with
Seroquel overdose. The Seroquel dose was 15, 6, and 9.6 grams, respectively. There was no
reported history of cardiac disease for these patients. Baseline QT or QTc values were not-
provided. For patient 2002AP01226, post-ingestion QTc values were not provided. For patient
1998UW49037 (Seroquel OD alone) QTc intervals were recorded after the overdose: two hours
post ingestion = 581 msec, 14 hours post ingestion = 710 msec, and 27 hours post ingestion =
440 msec. In the case of patient 2001PK00971, on admission, the electrocardiogram showed
sinus rhythm of 88 beats per minute with prolonged QT-interval

(0.39 -0.4 s). The next day, ventricular tachycardia developed. Electrical cardioversion was
considered but was not carried out due to spontaneous return to normal rhythm.

The remaining three overdose reports involving cardiac events described tachycardia (2) and
increased BP (1) with Seroquel alone (2002PK00559, 2001 AP04193), and cardiac disorder
(unspecified) (1) with polypharmacy overdose (2001 AP02732). All three patients recovered.

. Overdose and Seizures , _
~ There were two reports of overdose that contained the MedDRA preferted term “Convulsions
NOS?” and 1 report with “Grand mal convulsion”. Two reports involved an overdose of
Seroquel alone (2002UW07234, 2002UW02097) and one report (2002UW06742) involved an
overdose of Seroquel and gabapentin. For all three reports, information is limited and the
outcome of the events is unknown. The Seroquel doses ingested were estimated to be 2,500 mg,
.. and 5-10 grams in 2 of the cases. The quantity ingested in the third case is unkown.

Overdose in the Pediatric Population

There were five reports of Seroquel overdose in patients <18 years of age. One report

(2001AP0521 1) described a fatal multi-drug overdose in 16-year-old patient. The dose of

Seroquel was not provided. Another report (2002AP02020) described an 11-year-old female

. who was hospitalized after ingesting 1.3 grams of Seroquel. The patient recovered and had no
evidence of cardiac toxicity, and liver function tests and serum chemistries were unremarkable.
The remaining three reports (2002UW02386, 2002UW02387, and 2002UW02389) involved:
three teenage girls who overdosed on Seroquel and were noted to be “behaving oddly”. The

- outcome for all three patients is unknown. All five reports are presented in more detail in the
Experiences in Special Patient groups/ Pediatric Population section 9.9 of this PSUR.

Overdose and Neuroleptic Malignant Syndrome (NMS)

There were two reports of overdose in which the patients experienced “Neuroleptlc malignant
syndrome”. The first report (2002AP00996) described a 22-year-old female who overdosed
with 1500 mg of Seroquel alone. The features of the case are consistent with NMS. The second
report (2001AP03934) described a 30-year-old male who received concomitant therapy with
chlorpromazine. In a suicide attempt, the patient ingested 1300 mg of Seroquel 25 mg of
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chlorpromazine, and 2 mg of bromazepam. Within the day of the ingestion, the patient
developed clinical and laboratory findings consistent with NMS. He recovered.

Based on the information received during this reporting period, it appears that death and
seizure can occur secondary to Seroquel overdose. These issues will be brought to a SERM
(safety evaluation review meeting) and any appropriate changes to the Overdose section 4.9 of
the Seroquel CDS will be determined at that time. Prolonged QT and NMS with overdose

will continue to be monitored. :

Management of Overdose
It appears that the sponsor has not proposed specific labeling for the management of
Seroquel overdose. :

'D.2.3. Rhabdomyolysis

During this reporting period, 10 serious reports containing the MedDRA preferred term
“Rhabdomyolysis”, were received. In addition, three reports that did not contain the preferred
term “Rhabdomyolysis” but made reference to rhabdomyolysis in the narrative :
(2001AP04834, a serious case of blood creatine phosphokinase increased; 2001UW12114, a
serious case.of NMS; and 2002AP01163, a sertous case of possible NMS) were received. During
this reporting period, 13 reports (5 serious/8 non-serious) containing the MedDRA

preferred term “Blood creatine phosphokinase increased” were received.

D.2.4. Anaphylactic/Anaphylactoid Reaction _
During this reporting period, one serious report containing the MedDRA preferred term

- “Anaphylactoid reaction” and one serious report containing the MedDRA preferred term
“Anaphylactic reaction” were received. These reports are described below. One report of
anaphylactoid reaction” described a female patient who received a single dose of Seroquel (200
mg/day) and experienced a reaction similar to “anaphylactic shock reaction, symptoms included
itching”. Medical history included cough variant asthma and multiple allergies to inert
ingredients in medications such as mictrocellulose, manium dioxide, many of the colorings, and
magnesium stearate. No further information was provided. Microcrystalline cellulose and
magnesium stearate are excipients of Seroquel. A report of “Anaphylactic reaction” described a
female patient who received Seroquel for approximately one year and then experienced
“laryngospasm or an anaphylactic like reaction”. The patient was admitted to the intensive care
unit (ICU). No further information was provided. -

An all time search of the safety database for additional reports of anaphylaxis or anaphylactoid
‘reaction revealed only one other report of anaphylaxis. This report of “Anaphylactic reaction”
described a 47-year-old female patient who received Seroquel (300 mg/day) for five weeks for
the treatment of schizophrenia and experienced acute delirium, which was considered to be not
related to Seroquel therapy. Three weeks later, the patient was re-started on Seroquel (50
mg/day) and within hours she developed facial swelling and was hospitalized. Seroquel was
discontinued and the patient recovered. :

During this reporting period, four serious reports containing the MedDRA preferred term.
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“Hypersensitivity NOS” were received. These reports described allergic reactions involving
blazing red exanthema without pruritus (2002PK00155), dizziness and swollen eyes .
(2002GB01215), exfoliative rash and hypotension (2002AP02297), and blueness and swelling

D.2.5. Hyponatremia/SIADH

During this reporting period, 9 reports (7 serious/ 2 non-serious) containing the MedDRA
preferred term “Hyponatremia” were received. One of these reports also contained the
MedDRA preferred term “Inappropriate antidiuretic hormone”. Three of these reports
contained a fatal outcome. The serious reports are summarized below.

D.2.6. Stevens Johnson Syndrome

During this reporting period, one serious report containing the MedDRA preferred term
“Stevens Johnson Syndrome” (SJS) was received. This report described a patient who was
receiving Seroquel and Depakote (valproate; labeled for SJS) and developed SJS. Depakote was
discontinued. It is unknown if the SJS resolved at this point: One week later, the Seroquel dose .
was increased and the rash reappeared. No further information was provided.

A cumulative review of the safety database revealed only one other report. This serious report

“described a 9-year-old male patient with attention-deficit hyperactivity disorder, opposition
defiance disorder, and a seizure disorder. While hospitalized in an acute psychiatric unit, the
patient received Seroquel (50 mg 2x/day and 75 mg at bedtime), Dilantin (phenytoin; labeled for
SJS), Serzone (nefazodone; labeled for SJS), and lithium. Medical history included allergic
reactions to Benadryl (diphenhydramine), Depakote (valproate), and Haldol (haloperidol). After
two weeks, the rash started (on 23 July 1999), worsened the following day, improved on the third
day, and worsened again with fever on the fourth day. The patient took Seroquel, Dilantin, v
Serzone, and lithium from 16 July 1999 through 25 July 1999. (The rash was present for the last
three days of drug therapy.) On the fifth day, he developed erythematous wheals and on the sixth
day, he developed “possible” SJS, and was transferred to a burn unit. No other organs were
affected except the skin. All medications were discontinued, and the patient is improving. On 19
July 1999, his Dilantin level was 16.8 (“within normal range”; no units provided). No further
information was available. ‘

D.3. Sponsor’s Summary of Non-serious unlisted reactions
There is no evidénce from the non-serious unlisted reactions reported durmg this PSUR perlod
of any new safety issues.

D.4. Reviewer’s Summary of Unlabelled Serious Adverse Events

Seroquel Overdose and NMS, Cardiac Events, and Pediatric Fatality
Please refer to sections above.

Hematologic Toxicity

Current Seroquel labeling lists the following adverse hematologic events: Frequent leukopenia;
Infrequent: leukocytosis, anemia, ecchymosis, eosinophilia, hypochromic anemia,
lymphadenopathy, cyan051s Rare: hemoly51s thrombocytopenia. However, the PSUR also ~
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contains reports of serious cases that are not in current labeling. These include Pancytopenia
Agranulocytosis (5), Neutropenia (22 serious/3 non-serious), Neutropenia aggravated” (2)
serious), Granulocytopenia (5-serious/2 non-serious), Neutrophll count decreased (2 serious/1
non-serious), and Red Cell Aplasia (1). :

The sponsor states that there were no cases of persistent severe neutropenia or agranulocytosis
reported in controlled clinical trials with SEROQUEL. However, for the 2 cases of neutropenia
in the mania trials under review, there was minimal follow-up of the subjects with neutropenia.
The sponsor also states that during post-marketing experience, resolution of leucopenia and/or
neutropenia has followed cessation of therapy with SEROQUEL. Possible risk factors for
leucopenia and/or neutropenia include pre-existing low white cell count :
and history of drug induced leucopenia and/or neutropenia. Occasionally, eosinophilia has been
observed. Although signs and symptoms of bacterial infection (ie. fever, malaise, prostration and
typical presentation with oropharyngeal or anorectal lesions) are commonly seen with
agranulocytosis, AstraZeneca has deemed these not necessary to code for agranulocytosis.
AstraZeneca defines agranulocytosis as severe neutropenia (< 0.5 x10 9/L), and the terms
granulocytopenia and neutropenia as basically synonymous. Therefore, reports of

neutropenia, granulocytopenia, and leukopenia will be excluded from further discussion.

Hypersensitivity NOS
During this reporting period, four serious reports containing the MedDRA preferred term

- “Hypersensitivity NOS” were received. These reports described allergic reactions involving
blazing red exanthema without pruritus (2002PK00155), dizziness and swollen eyes
(2002GB01215), exfoliative rash and hypotension (2002AP02297), and blueness and swelling of
the mouth and tongue, and a dry mouth (2002AP01077) (2002GB01215 is not in the line
listings of this PSUR.)

Hepatotoxicity- there were 15 reported cases of serious hepatoxic events. These included
Hepatic Disorder NOS, (2), Hepatic failure (2), Hepatic function abnormal NOS (3), Hepatic
pain (1), hepatomegaly (1), Hepatitis acute (1), Hyperblllrubmemla (1) Jaundice NOS (1),
Hepatitis NOS (5), and Fatty liver (3).

Glucose Dysregulation- 32 cases reported (23 serious and 9 non-serious :
During this reporting penod reports containing the following MedDRA preferred terms were
received: :

1 serious report containing “Diabetes mellitus aggravated™, .

1 serious report containing “Diabetes mellitus inadequate control”,

1 serious report containing “Diabetes mellitus insulin-dependent”, : i

- 4 (2 serious/2 non-serious) reports containing “Diabetes mellitus non-insulin- dependent”

8 (7 serious /1 non-serious) reports containing “Diabetes mellitus NOS”,

3 (1 serious /2 non-serious) reports containing “Hyperglycemia”,

* 4 non-serious reports containing “Hypoglycemia”,
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9 serious reports containing “Diabetic ketoacidosis”, and
1 serious report containing “Diabetic coma NOS”.

D.5. Spontaneous Reports in the Bipolar Disorder Population

[Seroquel Postmarketing Safety Reports with a Mania Indication (Excluding Studies

- 5077IL/0099, 50771L/0100, 5077IL/0104, and 50771L/0105) Reporting Period 01 -Aug-2001 to
31-Jul-2002] :

It appears that the adverse events discussed in this section may contain some overlap with the
safety findings discussed in the post-marketing section for all indications, including patients with
Bipolar Mania. Nevertheless, in this section, I will highlight important and unlisted findings.

Hematologic Adverse Events
Thrombocytopenia (2 cases); neutropenia (7); Agranulocytosis (2); Pancytopenia;
Granulocytopenia (1); Leukopenia (7). '

Cardiac Adverse Events
Death due to MI; Cardiac failure with. pulmonary embohsm fever, and hyponatremla arrhytmia,
cardiac ischemia, and DKA; Atrioventricular block (2); Death related to arrhythmia NOS.

Endocrine Disorder _
Hypothyroidism with weight gain and lower extremity swelling.

" Ear and Eye Disorders ,
Tmnitus (2 cases); Bilateral Cataracts (6); Unilateral Cataract (1); Macular edema (1)

Gastrointestinal Disorders _ v

Hypersalivation with EPS; Severe nausea and vomiting (2); Pancreatitis with elevated
triglyceride levels- cotreated with valproate; Apthous ulcer (positive dechallenge and
rechallenge); ulcerative colitis; glossitis and myoclonus 7 '

Skin and Subcutaneous Tissue Dlsorders |
Stevens Johnson Syndrome (positive dechallenge and rechallenge; Maculopapular rash (2);
Rash NOS (5); Generalized edema (3); Facial edema (3); bilateral pitting edema (3);

General Disorders:

Hypersensitivity reaction with jaundice, exfoliative dermatitis, and hypotens1on Neuroleptlc
Malignant Syndrome (13); Rhabdomyolysis (2); Hepatic failure; Hepatitis; seizure after overdoes
of Seroquel; Completed suicide after OD with Seroquel [serum level- 4,700 ng/ml; Death due to
water intoxication and hyponatremia; Serotomn syndrome EPS (numerous reports of the
expected variety); prlaplsm
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E. Sponsor’s Literature Review
The sponsor did not submit a literature review. However, several references were provided
regarding the treatment of Bipolar Disorder with various combinations of atypical antipsychotics

and mood stabilizers. There are no findings in these articles that would affect the results of the
sNDA review.

V. Clinical Review Methods

A. How the Review was Conducted _

The four trials were reviewed separately. For each trial, the efficacy and safety data were
reviewed in detail. The review was conducted by analyzing the materials listed above in section
IV.A. In addition, the reviewer consulted reviews performed by members of the biometrics,
biopharmaceutics, and Division of Scientific Investigations sections.

B. Overview of Materials Consulted in Rev1ew

Materials consulted included the sponsor’s efficacy and safety databases, as well as the
Integrated Summaries of Safety and Efficacy. These data were submltted as electronic
documents. For details, please refer to Section IV.A.

C. Overview of Methods Used to Evaluate Data Quality and Integrity

The reviewer analyzed the findings of the reviewer from the Division of Scientific
Investigations. In addition, our biometrics reviewer confirmed the sponsor’s efficacy results.
Finally, individual Case Report Forms were reviewed.

D. Were Trials Conducted in Accordance with Accepted Ethical Standards

It appears that the studies have been conducted in accordance with accepted ethical standards.
The study protocols were approved by the Institutional Review Board for each study site. Names
and addresses of each IRB for each center were provided by the sponsor. The sponsor states that
the studies were performed in accordance with the ethical principles that have their origin in the
Declaration of Helsinki, which are consistent with Good Clinical Practice and applicable
regulatory requirements. The sponsor has excluded subject data that was generated at sites at
which study conduct was not consistent with GCP. '

E. Evalunation of Financial Disclosure

The sponsor submiitted the relevant documents regarding financial disclosures by investigators.
Based on the findings in these documents, it does not appear that financial interests had an effect
on the findings from the study. In the Financial Disclosure Summary Report- [Seroquel
(50771IL)-11/14/02], the majority of investigators participating in the four studies signed
documents indicating that they did not have financial arrangements which would constitute
-.conflicts of interest. Signed documents from several investigators were not available. -

Page ’ : o 28



Clinical Review Section

VL. Integrated Review of Efficacy

A. Efficacy Conclusions
- Results from monotherapy trials IL/0104 and IL/0105 demonstrate that quetiapine was
efficacious in the acute treatment of mania in adults with a diagnosis of Bipolar I Disorder,
Manic, with or without Psychotic Features. The statistical reviewer confirmed the efficacy
* findings of the sponsor. The primary endpoint, the change from baseline in mean Young-Mania
Rating Scale (YMRS) score was appropriate for this indication, since it has been well validated,
and it is the standard instrument used to assess the severity of mania. In Study IL/0104, the
difference between the quetiapine and placebo groups in least square mean change from baseline
in YMRS score was statistically significant (p = 0.0096). The LS mean change was —12.3 for the
quetiapine group and — 8.3 for the placebo group. Thus, the size of the estimated quetiapine
treatment effect is — 4.0 points on the YMRS scale (or.1.5-fold the estimated treatment effect of
- placebo). Although the size of the estimated quetiapine treatment effect compared to placebo
appears to be modest, the effect could be clinically meaningful in the treatment of patients with
acute mania. In Study IL/0105, the difference between the quetiapine and placebo groups in
least square mean change from baseline in YMRS score was also statistically significant (p <
0.0001). The LS mean change was —14.6 for the quetiapine group and —6.7 for the placebo
group. Thus, the size of the estimated quetiapine treatment effect is ~7.9 points on the YMRS
scale (or 2.2-fold the estimated treatment effect of placebo). The size of the estimated quetiapine
treatment effect compared to placebo would be clinically meaningful in the treatment of patients
with acute mania. '

Results from adjunctive therapy trial IL/0099 demonstrated that quetiapine was efficacious as
adjunctive therapy to mood stabilizers in the acute treatment of mania in adults with a diagnosis
of Bipolar I Disorder, Manic, with or without Psychotic Features. The statistical reviewer
confirmed the efficacy findings of the sponsor. The difference between the quetiapine and.
placebo group in mean change from baseline in YMRS score was statistically significant
(p=0.021). The LS mean change was —13.8 for the quetiapine group and —9.9 for the placebo
group. Thus, the size of the estimated quetiapine treatment effect is —3.8 points on the YMRS

scale (or 1.4-fold the estimated treatment effect of placebo). The size of the estimated quetiapine
treatment effect compared to placebo is modest, but it could be clinically meaningful in the
treatment of patients with acute mania. Results from trial IL/0100 did not demonstrate the

- efficacy of quetiapine. The difference between the quetiapine and placebo group in mean change
from baseline in YMRS score (—1.97) was not statistically significant (p = 0.281). The LS mean
chanige was —15.19 for the quetiapine group and —13.22 for the placebo group

B. General Approach to Review of Efficacy
The database reviewed included the full electronic efficacy database and the Integrated Summary

of Efficacy submitted by the sponsor. The efficacy review was performed in consultation with
the statistical reviewer, Kooros Mahjoob, Ph.D.

C. Detailed Review of the Trials

C.1. Investigators and Clinical Study Sites
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Study IL/0104 was conducted at 49 clinical sites in Argentina (12 sites), Chile (3 sites), China (2
sites), Croatia (3 sites), Estonia (3 sites), Indonesia (4 sites), Latvia (3 sites), Lithuania (5 sites),
Philippines (4 sites), Poland (6 sites), and Taiwan (4 sites). Study IL/0105 was conducted at 38
clinical sites in Bulgaria (6 sites), China (2 sites), Croatia (2 sites), Greece (4 sites), India (6
sites), Romania (5 sites), Russia (10 sites), and Turkey (3 sites). Study IL/0100 was conducted at
44 international sites in the following countries: U.K. (5), Belgium (4), Spain (7), Germany (6),
Bulgaria (1), Romania (2), Canada (10), India (1), and South Africa (8). Study IL/0099 was
conducted at 32 sites in the U.S. (A full list of clinical study sites and investigators is included in
Appendix A).

C.2. Subject Selection

The inclusion and exclusion criteria listed below. They are identical for the 4 studies with the
exception that, in the adjunctive therapy trials, subjects were recruited who were suboptimally
treated with either lithium or valproate upon entry to the study. The adjunctive therapy trials
also included subjects whom were not treated with a mood stabilizer upon entry to the study.

Key Inclusion Criteria:

Male or female adults (>18 years old)

Diagnosis of Bipolar I Disorder, Manic (as per DSM IV criteria)

Hospitalized, due to acute manic episode

Must have had > 1 prior manic or mixed episodes which had been documented by hospitalization record or.

other reliable sources

5. At screening and at randomization, sub_lects must have had: a) a score >20 on the YMRS; b) a score > 4
on 2 of the following YMRS items: Irritability, Speech, Content, and Disruptive/Aggressive Behavior; and.
¢) a score > 4 on the ‘Overall Bipolar Hlness’ item of the CGI-Bipolar Severity of Illness scale.

6. Women of childbearing potential must be using a reliable method of contraception (oral hormonal
contraceptive, long-term injectable or implantable hormonal contraceptive, double-barrier methods, intrauterine
devices).

bl

Key Exclusion Criteria:

1. Women who were pregnant, lactating, or cannot use a reliable method of contraception

2. Presence of a mixed episode

3. Patients with Rapid Cycling Bipolar Disorder (per DSM IV criteria)

4. Manic index episode judged to be the direct physmloglcal consequence ofa medrcal condltlon treatrnent or
substance abuse

5. Hospitalization of 3 weeks or longer for the index manic episode

6. Treatment with clozapine within 28 days of the start of the trial

7. Known intolerance or lack of response to quetiapine, haloperidol (Study IL/0104), lithium (Study IL/0105) or
clozapine
8. Use of the following medications:
e  Antihypertensives, if a stable dose had not been administered for at least 1 month before randomization
¢  Antidepressants in the week (or a period of 5 half-tives of the drug) before randomization
* Continuous daily use of benzodiazepines in excess of 4 mg per day of lorazepam or the equivalent, during
the month preceding screening (the week prior to randomization)
e . Potent cytochrome P450 inducers, potent cytochrome P450 3 A4 inhibitors, or thioridazine in the 14 days
prior to randomization
e Depot antrpsychotlc medication within I dosing mterval before randomization
9. Renal, cardiovascular, hepatic, hematological, endocrine, or clinical finding that is unstable or that in the
opinion of the investigator would be negatively affected by study medication or that would affect study
medication
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10. Clinically significant electrocardiogram or laboratory results (including thyroid-stimulating hormone
concentration more than 10% above the upper limit of the normal range, regardless of treatment for
hypothyroidism or hyperthyroidism)

11. History of seizure disorder (except febrile convulsions)

12. Substance or alcohol dependence within 1 month before randomization

13. Electroconvulsive therapy (ECT) within 30 days prior to randomization

C3. Objectlves of the Study

The primary objective of each study was to evaluate the efﬁcacy of quetlapme (as monotherapy
or adjunctive therapy to mood stabilizers) in the acute treatment of mania in subjects with
Bipolar Disorder, Acute Manic Episode, with or without Psychotic Features. The primary
endpoint was the change in mean YMRS score at Day 21 of treatment.

The secondary objectives of the study were to evaluate the following:

1) the efficacy of quetiapine in treating depressive symptoms in subjects with acute mania

2) the efficacy of quetiapine in treating agitation and aggression in subjects with acute mania

3) the efficacy of quetiapine in treating psychotic symptoms in subjects with acute mania with psychotic features

4) the efficacy of quetiapine in improving functional status in subjects with acute mania

5) the safety and tolerability, (including the incidence of extrapyramidal symptoms), of quetiapine in subjects with
acute mania .

C.4. Design of the Trials

Design of the Monotherapy Trials

‘These were 12-week, multicenter, randomized, double-blind, placebo- controlled

parallel-group, flexible-dose studies comparing the efficacy of quetiapine, placebo and an active
control in Bipolar Disorder subjects initially hospitalized for treatment of acute mania.
Haloperidol was the active control in 0104, and lithium was the active control in 0105. The
primary analysis pertains to the first 21 days of double-blind treatment. Patients who were
screened as outpatients and subsequently required hospitalization for treatment of acute mania
were eligible to participate in the study. Subjects could be discharged from the hospital _
beginning on Day 8, depending on their clinical condition. On Day 1, subjects were randomized
to treatment with quetiapine, haloperidol or lithium, or placebo. Subjects in the quetiapine group
were treated with flexible-doses of quetiapine (100-800 mg/day orally, divided BID), after an
initial period of scheduled titration. Subjects in the haloperidol group were treated with flexible-
doses of haloperidol (2-8 mg/day orally, divided BID) after an initial period of scheduled
titration. Subjects in the lithium group were treated with lithium carbonate 900 mg/day, divided .
BID, beginning on Day 1. Subsequenitly, lithium doses were adjusted in order to achieve serum
lithium levels of between 0.6 and 1.4 ng/mL.

Dosing Regimens ,

- Quetiapine treatment was initiated at 100 mg/day on Day 1, increasing to 400 mg/day by Day 4
in increments of 100 mg/day. Allowance was made for administration of lower doses (50, 100,
150, and 200 mg/day) on Days 1-4, respectively, if a subject could not tolerate the scheduled
doses. The quetiapine dose could be adjusted within the range of 200-600 mg/day on Day 5, and
200-800 mg/day on Days 6-21, based on response and tolerability.

Page : 31



Clinical Review Section

Haloperidol treatment was initiated at 2 mg/day for Days 1 and 2. Doses were increased to

3 mg/day on Day 3, and 4 mg/day on Day 4. Allowance was made for administration of lower
doses (1 mg/day on Days 1 to 3 and 2 mg/day on Day 4), depending on response and tolerability.
The haloperidol dose could be adjusted within the ranges of 2-6 mg/day on Day 5 and 2-8
mg/day on Days 6 to 84, depending on response and tolerability.

Design of the Adjunctive Therapy Trials

These were 3-week, multicenter (38 in U.S.), randomized, double-blind, placebo-controlled,
parallel-group, flexible-dose studieS_compan'ng the efficacy of quetiapine as adjunctive therapy
to either lithium or valproate in Bipolar Disorder subjects initially hospitalized for treatment of
acute mania.

Mood Stabilizer Treatment _ ,

‘One aim of the study was to include subjects undergoing suboptimal treatment with a mood
stabilizer. Subjects were also included who were not undergoing treatment with a mood
stabilizer before entry into the study. Whether or not a subject was undergoing mood stabilizer
treatment before the study, the choice of mood stabilizer (lithium or valproate) for a given
subject was at the discretion of the investigator, depending on the subject’s medical history and
previous experience with lithium and/or valproate. Subjects must have been treated with lithium -
or valproate stabilizer for at least 7 days within the 4 weeks immediately prior to randomization. _
The dosing regimen and dose titration for lithium and valproate was at the discretion of the
mnvestigator. However, the aims were to achieve symptom control, to minimize adverse effects,
and to achieve target trough serum concentrations of 0.7-1.0 mEg/L for lithium and 50-100
ug/mlL for valproate. Serum mood stabilizer concentrations were measured on Days 4, 7, 10, 14,
and 21. Additional mood stabilizer levels were obtamed as needed at the discretion of the
investigator.

C.5. Efficacy Assessments :

The following efficacy assessments were used in all studies: -

1. Young-Mania Rating Scale (YMRS)

2. Positive and Negative Symptom Scale (PANSS)

3. Montgomery-Asberg Depression Rating Scale (MADRS)

5. Global Assessment Scale (GAS)

6. Clinical Global Impression — Bipolar Severity of Illness & Global Improvement
7. Clinical Global Impression — Severity of Iliness & Global Improvement

Efficacy assessments, (with the exception of GAS), were conducted on Days 1, 4, 7, 14, 21, 28,
42, 56, 70 and 84. GAS assessments were conducted on Days 1, 21 and 84. The key safety
variables consisted of adverse events, clinical laboratory parameters, and body weight. The
schedule of safety assessments will be discussed in the Integrated Analysis of Safety section.

C.6. Outcome Measures

" The primary efficacy measure for all studies was the difference between the quetlapme and
placebo groups in the change from baseline at Day 21 in the mean YMRS score.
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The primary outcome measure is appropriate for the indication sought. However, most of the
proposed secondary outcome measures would not be acceptable for inclusion in labeling. In fact
during discussions with the Division, the sponsor did not reach agreement with the Division
regarding the majority of the proposed secondary outcome measures.

>

Proposed secondary outcome measures included the following:

1. YMRS response rate, defined as a decrease from baseline YMRS Total score of >50%

2. Time to response, defined as the interpolated time from baseline until the subject had a 50% reduction
in YMRS Total score

3. YMRS remission rate, defined as a YMRS total score of < 8 and a score of <2 on each of the following 4
YMRS items: Irritability, Speech, Content, and Disruptive/Aggressive Behavior

4. Change from baseline in MADRS score _

Percentage of subjects who achieved a MADRS total score of >18 and an increase of >4 in MADRS score at

any 2 consecutive visits after baseline, or at the subject’s final visit

CGI-BP Global Improvement score and change from baseline in CGI-BP Severity of Illness score

CGI Global Improvement score and change from baseline in CGI Severity of IlIness score

Percentage of subjects using lorazepam

Change from baseline in PANSS total and subscale scores

10. Change from baseline in Global Assessment Scale (GAS)

11. Change from baseline in YMRS total score at Day 84 ’

12. Percentage of subjects who maintain their Day 21 YMRS response at Day 84

13. Percentage of subjects who maintain their Day 21 YMRS remission at Day 84

hd

10 00 .08

C.7. Statistical Analysis Plan

For all four studies, the sponsor used an analysis of covariance (ANCOVA) to analyze the
primary and secondary efficacy variables (changes from baseline in YMRS, MADRS, and
PANSS scores), using baseline scores as covariates. In order to adjust for missing data, a last
observation carried forward (LOCF) approach was used in the primary assessment of each of the
endpoints. Analyses were also performed using the observed case (OC) population. The
Cochran-Mantel-Haenszel test was used to analyze binary variables. All statistical tests were
2-tailed with a significance level of 0.05.

C.8. Disposition of Subjects

In the monotherapy studies, 723 patients were screened, and 604 subjects were randomized and
treated. In IL/0104, 55% of subjects discontinued over the course of 12 weeks (46% of the
quetiapine group and 59% of the placebo group. Most of the discontinuations occurred during
 the first 21 days of the trial (35% of the quetiapine group and 40% of the placebo group).

In IL/0105, 42% of subjects discontinued during the 12-week trial (33% of the quetiapine group
and 64% of the placebo group. During the first 21 days of the trial, 9% of the quetlaplne group
and 30% of the placebo group discontinued from the study.

In the adjunctive therapy trial, 520 patients were screened, and 402 subjects were randomized to
treatment. In IL/0099, 38% of the quetiapine group and 51% of the placebo group discontinued
from the 21-day trial. InIL/0100, 21% of the quetiapine group and 23% of the placebo group
discontinued during the first 21 days of the trial.. Over the course of 42 days, 33% of the
quetiapine group and 40% of the placebo group discontinued from the study.

" C.9. Discontinuations from the Trials
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During the first 21 days of treatment in the monotherapy trials, a higher proportion of the
placebo group (34%) discontinued compared to the quetiapine group (22%). Discontinuations
due to lack of efficacy or disease progression accounted for 23% of the placebo group and 12%
of the quetiapine group. Adverse events led to discontinuation for 4% of the placebo group and
only 2% of the quetiapine group. Five percent of each treatment group withdrew consent.

During the first 21 days of the adjunctive therapy trials, the pattern of discontinuations was
similar to that in the monotherapy trials. A higher proportion of the placebo group (38%)
discontinued compared to the quetiapine group (28%). Discontinuations due to lack of efficacy
or disease progression accounted for 16% of the placebo group and 12% of the quetiapine group.
The most common reason for discontinuation was ‘withdrew consent’ (12% of the placebo group
and 9% of the quetiapine group). Adverse events led to discontinuation for 4% of the placebo
group and 3% of the quetiapine group. : :

C.10. Baseline Demographics & Severity of Illness

For both monotherapy studies, the baseline characteristics were very similar between the
quetiapine and placebo groups. There were no meaningful differences between treatment groups
in gender, age, race, weight, or body mass index. In IL/0104, there were more women than men
(63% vs. 37%). A higher proportion of subjects were in the 40-64-year-old age group than in
other age groups (56%). Only 6% of subjects were > 65 years of age. Most subjects were
Caucasian (74%), and 21% were Asian. The treatment groups had very similar mean severity of
illness at baseline. There were similar proportions of subjects with psychotic psychotic features
at baseline (42% of the quetiapine group and 44% of the placebo group). The quetiapine group
had a higher proportion of severely manic subjects than the placebo group (81% versus 66%).
However, the mean YMRS scores at baseline were very similar (34 in the quetiapine group and
"33 in the placebo group) The mean PANSS scores were nearly identical among groups at
baseline.

In both adjunctive therapy trials, the baseline characteristics were very similar between the

- quetiapine and placebo groups. There were no meaningful differences between treatment

- groups. In IL/0099, 56% of subjects were male and 44% were female. The quetiapine group had
a higher proportion of male subjects (61%) than the placebo group (53%). The mean age of the
treatment groups were similar (40 vs. 41), and the distribution of ages was also very similar
between groups. Overall, the study population was 71% Caucasian, 19% African American, 1%

- Asian, 7% Latino, 1% Mixed, and 1% other. The treatment groups were similar in terms of
subjects’ race. The mean weight and body mass index were nearly identical between groups.
The treatment groups also had very similar mean severity of illness at baseline, as determined by
mean YMRS scores (32 vs.31) and by sub-categorization of mania. In each treatment group, :
'42% of subJects had psychotrc features at baseline.

In IL/0105, there was a higher proportion of men than women (58% vs. 42%). A higher
proportion of subjects were in the 18-39 age group (53%) than other age groups. Only 5% of
~ subjects were 65 years of age or older. The proportion of Caucasian and Asian subjects were
nearly equal (52% versus 48%). The treatment groups had very similar baseline severity of
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illness: The mean baseline YMRS scores were 33 for the quetiapine group and 34 for the
placebo group. The mean PANSS scores at baseline were nearly identical (58 versus 59).

The placebo group had a higher proportion of subjects with psychosis (34%) than the quetiapine
group (26%). The difference was probably not meaningful, given the other baseline severity
scores.

In study IL/0100, fifty percent (50%) of subjects were men, and 50% were women. The
distribution was nearly identical within each treatment group. The mean age of subjects in the
study was 39.5 years, which was nearly the same in each treatment group. In the study, 73.5% of
subjects were Caucasian, 1.5% were African American, 0.5% were Latino, 4.5% were Asian, 4%
were Mixed, and 16% were classified as “Other.” The racial distribution was very similar
between the treatment groups. The mean weight and body mass index were nearly identical
between treatment groups. The baseline severity of illness was very similar between groups,
based on YMRS scores (32 vs. 33). However, the quetiapine group had a higher proportion of
subjects with psychotic features (49%) compared to the placebo group (42%).

C.11. Pre-Trial Antipsychotic and Mood Stabilizer Exposure

' Monotherapy Trials
In both IL/0104 and 11./0105, the extent and type of pre-trial exposure to antipsychotic and mood
stabilizer medications was similar between the quetiapine and placebo groups. In the 28 days
prior to the Study IL/0104, most subjects had been treated with a typical antipsychotic (74% of
the quetiapine group and 71% of the placebo group). A small proportion had been treated with
olanzapine (5% and 5%), and a small proportion had been treated with risperidone (7% and 5%)).
None of the subjects in any group had been treated with quetiapine before the trial. A significant
~ proportion of subjects in each group had not been treated with an antipsychotic medication in the
28 days prior to the study (22% and 23%). The mean duration of typical antipsychotic use in the
pre-trial period was approximately 11 days in each group, and the median duration was 9 days in
each group. The mean and median duration of atypical antipsychotic use was also similar in the
treatment groups. ‘

As in IL/0104, in the 28 days prior to Study IL/0105, most subjects had been treated with a.
typical antipsychotic (68% in both the quetiapine and placebo groups). A small proportion had
been treated with olanzapine (1% vs. 1%), and a small proportion was treated with risperidone

- (5% vs. 4%)." A small proportion of subjects had been treated with quetiapine before the trial
(7% vs. 2%). A significant proportion of subjects in each group were not treated with an
antipsychotic medication in the 28 days prior to the study (27% and 30%). The mean duration of
typical antipsychotic use before the trial was similar among the groups (12, 10 days). The -
median duration was 8 days in each group. The mean and median durat1on of risperidone and
quetiapine treatment was very similar between groups.

In both monotherapy trials, most subjects had not been treated with a mood stabilizer in the 28
days prior to the study (72-81%). The types and duration of mood stabilizer use before the trials
were similar between treatment groups. In IL/0104, 77% of the quetiapine group and 72% of the
placebo group had been treated with a mood stabilizer. A significant proportion of subjects had
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been treated with lithium (17% in each group). A small proportion of subjects had been treated
with valproate (4% and 8%), and a small proportion of subjects had been treated with ‘other’
mood stabilizers (5% and 7%). The duration of mood stabilizer use was similar between
treatment groups. The mean duration of lithium use was 14 and 10 days, respectively, and the
median duration was 14 and 8 days, respectively. The mean duration of valproate use was 10
and 11 days, respectively, and the median duration was approximately 10 days in each group.
The mean duration of ‘other’ mood stabilizers was 12 and 11 days, respectively, and the median
- duration was 9, 9, and 11 days, respectively.

In IL/0105, 77% of the quetiapine group and 81% of the placebo group had been treated with a
mood stabilizer. In the quetiapine group, 17% of subjects had been treated with lithium. In the
placebo group, 12% of subjects had been treated with lithium. A small proportion of subjects
had been treated with valproate (5% vs. 4%), and a small proportion of subjects had treated with
‘other’ mood stabilizers (6% vs. 8%). The duration of mood stabilizer use was similar between
treatment groups. The mean duration of lithium use was 16 and 16 days, respectively, and the
median duration was 17 and 14 days, respectively.. The mean duration of valproate use was 13
and 15 days, respectively, and the median duration was approximately 12 days in each group.
The mean duration of ‘other’ mood stabilizers was 9 and 6 days, respectively. The median
duration was 9 and 4 days, respectively.

Adjunctive Trials
In the 28 days prior to the adjunctive therapy trials, most subjects were treated with an
antipsychotic medication. For both trials, the types of antipsychotic use were similar between
the quetiapine and placebo groups. In U.S. Study IL/0099, 68% of the quetiapine group and 58%
of the placebo group had been treated with antipsychotic medications prior to the trial. The most
commonly used medication were olanzapine (33%-and 30%), and risperidone (25% and 18%). .
Twenty-one percent (21%) of the quetiapine group and 25% of the placebo group used typical
antipsychotics. A small proportion of subjects had been treated with quetiapine before the trial
(10% and 9%). Although the proportion of subjects using antipsychotics before the trial was
higher in the quetiapine group, it is not clear whether the difference could be potentially

~ significant, since data regarding the duration of antipsychotic use before.the trial was not
available.

_ In Study IL/0100, 74% of the quetlaplne group and 78% of the placebo group had been treated
with antipsychotic medication before the trial. Most subjects were treated with typical
antipsychotic medications (61% of the quetiapine group and 62% of the placebo group). Sixteen
percent (16%) of the quetiapine group and-17% of the placebo group had been treated with
olanzapine. Risperidone had been used by 11% and 10% of the quetiapine and placebo groups,
respectively. A small proportion of subjects had been treated with quetiapine before the trial
(5% of each group). Data were not available regarding the duration of antipsychotic medication
use for the 28-day perlod before the trial. '

In the 28 days prior to trial IL/0099 most subjects (95%) had been treated with a mood stabilizer

(96% and 95% of the quetiapine and placebo group, respectively). The pattern of mood
stabilizer use prior to the study was similar between the quetiapine and placebo groups. More
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subjects had been treated with valproate than with lithium (60% and 58% of the quetlaplne and
placebo group, respectively). Moreover, the pattern of continuous use of assigned mood
stabilizer prior to randomization was similar between treatment groups. The majority of subjects
(52%) had been treated with either lithium or valproate for > 22’ days before beginning study
treatment (51% and 53% of the quetiapine and placebo groups, respectively). Only 4% of
subjects were treated continuously with a mood stabilizer for 15-21 days. For the interval 8-14
days, a substantial proportion of subjects had been treated with mood stabilizers (26% and 28%
of the quetiapine and placebo group, respectively). For the interval 1-7 days, 14% and 12% of
the quetiapine and placebo groups, respectively, had been treated continuously with a mood
stabilizer. In summary, there was no significant difference in the type or duration of mood
stabilizer use between treatment groups.

In IL/0100, the pattern of continuous use of assigned mood stabilizer prior to randomization was
similar between the quetiapine and placebo group. In the 28 days prior to the trial, most subjects
had been treated with a mood stabilizer (96% and 95% of the quetiapine and placebo group,
respectively). Overall, more subjects were treated with lithium than valproate (83% in each
treatment group). Approximately 25% of subjects had been treated with either lithium or
‘valproate for > 22 days prior to beginning study treatment (24% and 25% of the quetiapine and
placebo groups, respectively). Only 16% of subjects in each group were treated continuously
with a mood stabilizer for 15-21 days. For the interval 8-14 days, a substantial proportion of
subjects had been treated with mood stabilizers (44% and 47% of the quetiapine and placebo
group, respectively). For the interval 1-7 days, 9% and 5% of the quetiapine and placebo groups,
respectively, had been treated continuously with a mood stabilizer. In summary, there was no
significant difference in the type or duration of mood stabilizer use between treatment groups.

C.12. Treatment Dose '

In Study IL/0104 at Day 21, the mean of the last week median dose of quetiapine was 559
mg/day. At Day 84, the mean of the last week median dose of quetiapine was 532 mg/day. The
mean cumulative dose per subject was 30,329 mg. In Study IL/0105 at.Day 21, the mean of the
last week median dose of quetiapine was 586 mg/day mg. At Day 84, the mean of the last week
median dose of quetiapine was 651 mg/day mg. The mean cumulative dose of quetiapine per
subject was 43 473 mg in Study IL/0105. :

In Study 0099 at Day 21, the mean of the last week median dose of quetiapine was 584 mg/day.
The mean cumulative quetiapine dose per subject was 7,952 mg. In Study 0100 at Day 21, the
mean of the last week median dose of quetiapine was 423 mg/day. The median daily dose of
quetiapine during the last week of treatment (Day 42) was 455 mg. The mean cumulatlve
quetiapine dose per subject was 15,229 mg.

C.13. Mood Stabilizer Assignment for the Adjunctive Therapy Trials

In Study 0099, more subjects were treated with valproate (59%) than with lithium (41%). In the
~ quetiapine group, 60% of subjects were treated with valproate, 'and. 40% were treated with
lithium. In the placebo group, 58% of subjects were treated with valproate, and 42% were
treated with lithium. Thus, the assignments of mood stabilizers were similar in the treatment
groups at baseline. In Study 0100, a higher proportion of subjects were treated with lithium
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(83%) than with valproate (17%). This was largely due to the fact that, in many countries,
valproate had not been approved as a treatment for mania. In the quetiapine group, 83% of
subjects were treated with lithium, and 17% were treated with valproate. In the placebo group,
83% of subjects were treated with lithium and 17% were treated with valproate. Thus, the
assignments of mood stabilizers were very well balanced between treatment groups at baseline.

C.14. Mean Serum Concentrations of Mood Stabilizer Medications ,
In both adjunctive therapy studies, the mean serum concentrations of lithium and valproate were
relatively low, compared to the concentrations targeted in the protocol and compared to mood
stabilizer levels typically targeting in the clinical treatment of acute mania. In Study 0099, the
mean lithium levels ranged from 0.74-0.8 meq/L, and mean valproate levels ranged from 68.3-
74.6 ug/mL. The mean concentrations of lithium and valproate were quite 51m11ar between the

- quetiapine and placebo groups.

As 1n Study IL/0099, the mean lithium and valproate concentrations in Study IL/0100 were near
the lower range of the serum concentrations targeted. Mean lithium levels ranged from 0.74-0.8
meq/L, and mean valproate levels ranged from 68.3-74.6 ug/mL. The mean concentrations of
lithium and .valproate were quite similar between the quetiapine and placebo groups. The mean
lithium level was 0.74 meq/L for both treatment groups. The mean valproate levels were 66 in
the quetiapine group and 68.3 ug/mL in the placebo group.

The sponsor notes that, for the pooled adjunctive therapy trials, approximately 25% of subjects in
the quetiapine group and 20% of subjects in the placebo group did not have median mood
stabilizer levels within the targeted range (0.7 to 1.0 mEq/L for lithium and 50 to 100 ug/mi for
valproate). The sponsor states that any potential source of bias that this may have intro-duced
was examined by the exclusion of these subjects from the per protocol analyses, the results of
which were consistent with the MITT analysis. '

C.15._ Concomitant Med_ications Permitted and Prohibited

Permitted Psychotropic Medications :
Concomitant psychotropic medications permitted during the studies included:
1." Zolpidem, chloral hydrate, zopiclone, and zaleplon were permitted for alleviation of insomnia, provided that the
specified maximum doses were not exceeded and that only 1 sleep medication was used on any single study day
2. Lorazepam or other benzodiazepines for agitation (but not insomnia) was permitted as specified:
up to 6 mg/day from screening to Day 4; up to 4 mg/day from Day 5 to Day 7; up to 2 mg/day from Day 8
to Day 10, and up to 1 mg/day from Day 11 to Day 14. Lorazepam use was not permitted after Day 14 and
was to be withheld for 6 hours before psychiatric assessments were conducted. (Doses of benzodiazepine
were to be converted to the equivalent doses of lorazepam and administered according to the criteria outlined
above)

Prohibited Medications : o

Use of any psychoactive drugs including antidepressant, mood stabilizer, or antipsychotic, was
not permitted during the 84-day trial, beginning at randomization (other than lorazepam and
sedative/hypnotic drugs as specified above). Use of cytochrome P450 inducers, potent
inhibitors, and thioridazine, was prohibited.
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Lorazepam Used During the Study- Monotherapy and Adjunctive Trials

In summary, it is unlikely that lorazepam use conferred a treatment effect in any of the trials;
however, data regarding the doses of lorazepam used were not provided by the sponsor. Such
data would be necessary for fully analyzing a potential treatment effect of lorazepam between
treatment groups. The data were presented as the proportion of subjects from the MITT
populatlon who were treated with lorazepam each day. Thus, the proportion using lorazepam on
any given day will not reflect the number of subjects who have discontinued from each group.
As a result, the lorazepam may not be entirely meaningful. From the data presented, it appears
that the proportion of subjects using lorazepam during the first 14 days of the study was
generally similar in the treatment groups for all trials and decreased over time in each group. The
proportion of subjects using lorazepam in the quetiapine groups ranged from 41-66%, and the
proportlon using lorazepam in the placebo groups ranged from 57%-80%.

Sedative Use During the Trials

It is unlikely that use of sedative medications would have affected the efﬁcacy results, based on
the proportions of subjects in each treatment group using such medications. However, the
sponsor did not provide data regarding the doses of sedatives used. At each time point in all four
trials, the quetiapine groups had a lower proportion of subjects using medications for sleep than
did other groups. The proportion of the quetiapine group using these medications steadily
declined during the first 21 days at a faster rate than the decline in the placebo groups.

The proportion of the quetiapine group using sedatives ranged from 48% to 56%, and the
proportion of the placebo groups using sedatives ranged from 59% to 66%.

Overall, 55% of the quetiapine group and 63% of the placebo group used at least one dose of -
sedative medication. Over time, the numbers of subjects using sedatives steadily decreased. It is
unlikely that the use of sedative medications could have affected the results of the study.

Anticholinergic Medication Use During the Trials

In all four trials, a relatively small proportion of subjects treated with quetiapine used
anticholinergic medications to treat EPS. This observation is consistent with the relatively low
proportion of subjects reporting EPS as adverse events. The proportion of subjects in the
quetiapine groups using anticholinergic medications ranged from 6% to 11%, and the proportion
of subjects in the placebo groups using anticholinergic medications ranged from 8% to 13%.
Thus, the extent of anticholinergic use was comparable between the quetiapine and placebo
groups.

D. Efficacy Results and Conclusions

D.1. Sponsor’s Analysis of the Monotherapy Trials
The sponsor’s efficacy results from the monotherapy trials are summarized in the table below.

" Table 1. Sponsor's Results Using LOCF Method- Change in mean YMRS Scores

Study-IL/0104 Study IL/0105
Treatment’ I Comparison Treatment ] Comparison
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Qtp -

Assessment | Attribute | QP Pla { Hal Hal - Qtp- | Qtp | Pla Lit [Qtp- Lit - Qtp —
Pla Pla Hal Pla Pla Lit
NMITT) § 101 100 98 - -- - 107 | 95 98 - - -
Day 21 Mean A '} -12.29| -8.32 |-15.71} -3.97 -7.39 {342 |-14.62{ -6.71 [-15.20] -7.92 -8.49 0.57
P-Val - - - {0.0096 | <0.0001 | SIG - -- -- | <0.0001 | <0.0001 | N-SIG

N (MITT)

Mean A

-11.83

-13.26

-11.28

-11.75

P-Val

Sponsor’s Primary Efficacy Results- Study IL/0104

<0.0001

<0.0001

<0.0001

<0.0001

At baseline, the mean YMRS scores were similar between the quetiapine and placebo groups
(33.9 and 33, respectively). For the primary endpoint, the change in mean YMRS score at Day
21, the quetiapine group had a greater decrease (—12.3) than the placebo group ( —8.3). The
difference (—4.0) was statistically significant (p=0.0096). In the haloperidol group, the change

in mean YMRS score (—15.7) was also statistically significant, compared to placebo group (p <

0.0001). Although the reduction of YMRS score was greater in the haloperidol group than in the
quetiapine group, the difference between these groups was not statistically significant. The size

of the estimated treatment effect of quetiapine, compared to placebo,
Was —4.0 points on the YMRS, or approximately 1.5-fold the estimated placebo treatment
effect. The quetiapine effect appears to be modest; however, it could be clinically significant in
the acute treatment of mania. The size of the estimated treatment effect of haloperidol compared
to placebo is —7.4 points on the YMRS, or approximately 1.9-fold the estimated treatment effect
of placebo. The haloperidol effect would be clinically significant in the acute treatment of

mania.

The results also demonstrate that both quetiapine and haloperidol were efficacious in the
treatment of mania at the end of 84 days of double-blind, placebo-controlled treatmernt. At Day
-84 the change from baseline in mean YMRS score for the quetiapine group was —17.5, compared
to —9.5 for the placebo group. The difference was statistically significant -
(p <0.0001). Similarly, the difference between the haloperidol and placebo groups was
statistically significant (p< 0.0001). The difference between the quetiapine and haloperidol
groups was not statistically significant. The sizes of the estimated treatment effects for both
quetiapine and haloperidol would be clinically significant in the treatment of acutely manic
patients. Note that the magnitude of reduction in YMRS scores at Day 84 was not dramatlcally
different than the reductions observed at Day 21.

~ Sponsor’s Efficacy Results- Study IL/0105
At baseline, the mean YMRS scores were similar in the quetiapine, placebo, and lithium groups
(32.7, 34, and 33). For the primary endpoint, the change in mean YMRS at Day 21, the
quetiapine group had a greater decrease (~14.6) than the placebo group (—6.7). The LS mean
difference (—7.9) was statistically significant (p < 0.0001). In the lithium group, the change in
mean YMRS score (—15.2) was also statistically significant, compared to placebo group (p <
0.0001). The difference between the quetiapine and lithium groups was not statistically
 significant. The size of the estimated quetiapine treatment effect, compared to placebo, was —7.9
points on the YMRS, or approximately 2.2-fold the estimated treatment effect of placebo. The
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size of the estimated lithium treatment effect, compared to placebo; was — 8.5 points on thé'
YMRS, or 2.3-fold the estimated placebo treatment effect. The size of the treatment effect for
quetiapine would be clinically significant in the treatment of acutely manic patients.

At Day 84, the results demonstrated that quetiapine was efficacious in the treatment of mania.

The differences in changes in mean YMRS score between the quetiapine and placebo groups was

statistically significant, in favor of quetiapine (p < 0.0001). Similarly, the difference between the

lithium and placebo group was statistically significant (p < 0.0001). The difference between the
_quetiapine and placebo groups was not statistically significant.

~ Appears This Way
On Original

D.2. Statistical Reviewer’s Analysis of the Monotherapy Trials
The statistical reviewer’s efficacy results are summarized in the table below. The results of the
‘analysis confirm the sponsor’s results.

Table 2. Reviewer's Results of Monotherapy Trials using MMRM- Change in YMRS Scores

Study IL/0104- : __ Study IL/010S

Day of ' Treatment Comparison Treatment Comparison
Assessment | Attribute § Q| Pla | Hal {Qp- [Hal- [Qip-. | Qtp | Pla | Lit |[Qtp- [Lit- [Qtp-
: Pla Pla Hal . Pla Pla Lit

NovITT) | 101 | 100 107

- Day21 Mean A - 434 -7.19 | 2.86 -7.56 | -9.00 | 1.44

P-Val 0.0089 [<0.0001 | 0.0783 <0.0001 [ <0.0001 [ 0.3979
N (MITT) | - - '

Day 84 Mean A | -8.92 | -7.61 -—1.32 431 | -591.[ 1.59

P.val <0.0001 | <0.0001 | 0.4478 . ]0.0001 [ 0.0001 [0.2344
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Statistical Reviewer’s Primary Efficacy Results- Study 1L/0104

The statistical reviewer performed a Mixed-Effects Model, Repeated Measure (MMRM) -
analysis. The methodology utilizes all available information for each subject, from baseline to
the point of discontinuation or completion of study. In summary, the reviewer confirmed the
sponsor’s efficacy results for the analyses at Day 21 and Day 84. There were some minor,
inconsequential numerical differences, compared with the sponsor’s results. At Day 21, the
difference between the quetiapine and placebo groups in mean change in YMRS scores (—4.3)
was statistically significant (p= 0.0089). The difference in YMRS score changes between the
haloperidol and placebo groups (—7.2) was also statistically significant (p< 0.0001). However,
the difference between the quetiapine and haloperidol group (—2.85), favoring haloperidol, was

" not statistically significant (p= 0.078). Using the MMRM analysis, the size of the estimated
quetiapine treatment effect compared to placebo is —4.3 points on the YMRS, or 1.5-fold the
estimated treatment effect of placebo, which is comparable to the size of the estimated treatment
effect using the ANCOVA analysis with LOCF. The size of the estimated haloperidol treatment
effect is 7.2 points on the YMRS, or 1.9-fold the estimated placebo effect. While the estimated
quetiapine effect size seems modest, it could be clinically meanmgful in the treatment of acutely
manic patients.

Statistical Reviewer's Efﬁcacy Results- StudyIL/Ol 05

At Day 21, the difference in mean YMRS scores changes between the quetlaplne and placebo

groups (—7.56) was statistically significant (p< 0.0001). The difference between the lithiurh and

placebo groups (—9.0) was also statistically significant (p< 0.0001). However, the difference

between the quetiapine and placebo groups was not statistically significant. For the 21-day

- phase, the size of the estimated quetiapine treatment effect was — 7.56 YMRS points, or 1.9-fold

- the estimated treatment effect size of placebo, which is similar to the treatment effect determined
using the sponsor’s method. At Day 84, the treatment difference between the quetiapine and
placebo groups was statistically significant (p = 0.0001). The difference between the lithium and -
placebo groups was also statistically significant (p = 0.0001). The difference between the

_ quetiapine and lithium groups was not statistically significant

D.3. Adjunctive Therapy Trials- Sponsor’s Efficacy Results

ponsor's Results of Ad'uhct Théfa Trials- Chan ¢ in Mean YMRS Scores

Day of Attribute | - Study IL/0099 ; Study IL/0100
Assessment . Treatment Comparison Treatment Comparison
: QTP+ PLA+ | QTP-PLA QTP + ~ PLA+ QTP -PLA
LI/DVP { LIDVP LI/DVP LI/DVP
N (MITT) .8 89 -- 104 96 -

Mean A -13.76 -9.93 . -3.82 - -15.19 .-13.22 . -197

. P-Val T 10.0209 — — 0.2809
N (MITT) _ - 104 96 -

Mean A ‘ - ) : -17.10 } -2.83

P-Val _ T = N - - N-SIG
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Sponsor’s Efficacy Results- Study IL./0099

The results demonstrate that quetiapine, as adjunctive therapy to mood stabilizers, was
efficacious in the acute treatment of mania. The difference in the changes in YMRS score
between the quetiapine and placebo group (—3.8) was statistically significant (p = 0.0209). The
size of the estimated treatment effect was — 3.8 points on the YMRS, or 1.4-fold the estimated
treatment effect of placebo. Such a quetiapine treatment effect size is modest, but it could be
clinically meaningful in the treatment of patients with acute mania. At Day 42, the difference in
YMRS score changes between the quetiapine and placebo group was not statistically significant.

Sponsor’s Efficacy Results- Study 1L/0100

At Day 21, the LS mean difference between treatment groups was —1.97, which was not
statistically 31gn1ﬁcant (p = 0.2809). At Day 84, the difference between groups (—2 83) was also
not statistically significant.

D.4. Statistical Reviewer’s Efficacy Analysis- Adjunctivé Therapy Trials

Table 4. Reviewers Results of Adjunct Therapy Tnials- Change in Mean YMRS Scores

Dayof . Attribute Study 1L/0099 ] Study IL/0100
Assessment . Treatment Comparison Treatment Comparison
’ (Raw Means) LS Means
QTP + PLA+ .| QTP-PLA QTP+ PLA + QTP.-PLA
LI/DVP LI/DVP | LI/DVP LYDVP
81 89 - 104 96
-12.42 -9.03 -5.64 -12.35 ~ -11.30

104 96
-17.10

- Statlstlcal Reviewer’s Efﬁcacy Results- Study I1L/0099

Results of th¢ MMRM analysis confirm that quetiapine, as adjunctive therapy to mood
stabilizers, was efficacious in the acute treatment of mania. The difference in the change in
mean YMRS scores between the quetiapine and placebo groups (—5.6) was statlstlcally
significant (p = 0.0025). The size of the estimated quetiapine treatment effect was — 5.6 points
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on the YMRS, or 1.4-fold the estimated treatment effect of placebo, which is quite similar to the
estimated effect size determined when using the sponsor’s analysis.

Statistical Reviewer’s Efficacy Results- Study I1./0100

Using a MMRM analysis, the statistical reviewer confirmed that the trial did not demonstrate the
" efficacy of quetiapine at Day 21 or Day 84. With this model, the between-treatment difference

(—0.88) was not statistically significant (p = 0.6244) at Day 21.

D.5. Sponsor’s Analysis of Secondary Efficacy Measures

In IL/0104, the mean CGI-Severity scores, the differences between treatment groups in LS mean
change was statistically significant (p= 0.0399), favoring quetiapine treatment. This result might
be considered supportive of the conclusion that quetiapine was efficacious in this trial. As noted
above, the sponsor did not reach agreement with the Division regarding most of the proposed
secondary efficacy measures. Most would not be acceptable for various reasons, primarily
because the measures were redundant or pseudospecific. Although not supportive of the trial
results, the following proposed secondary efficacy measures were positive: PANSS (p= 0.006);
MADRS (p= 0.005); arid GAS (p= 0.023). Results of other secondary outcome measure
analyses were not positive. Secondary endpoints that failed included: the difference in response
rates; the difference in remission rates; CGI-Improvement scores; and CGI-Bipolar measures.

In IL/0105, several of the sponsor’s proposed secondary efficacy measures were positive at Day
21. These include: CGI-Bipolar-Severity of Illness (p < 0.0001); CGI-BP-Improvement (p <
0.0001); CGI-Severity (p < 0.0001); CGI-Improvement (p < 0.0001); and PANSS Total (p =
0.006). The global measures might be considered supportive of the primary efficacy results;
however, the points discussed in the analysis of Study 0104 apply to this study as well.

In IL/0099, the CGI-Bipolar Severity and the CGI-Bipolar Global Improvement results were
both positive (p = 0.0013, and p = 0.012, respectively). The analysis for the PANSS Total score
did not demonstrate statistical significance (p = 0.323). The results of the global ratings might be
considered supportive of the primary efficacy results.

D.6. Subgroup Analysis

In both monotherapy trials, subgroup analysis demonstrated that quetiapine was consistently
efficacious, regardless of the presence or absence of psychotic features, gender, race or ethnicity,
or age. In the subgroup with psychotic symptoms (N = 86), quetiapine treatment had a numerical
advantage over placebo treatment. The estimated mean difference from placebo was —5.8 points
on the YMRS for the quetiapine group. In the subgroup without psychotic symptoms at baseline
(N = 115), there was a larger estimated mean difference, compared to placebo (—10.1). Thus,
efficacy of quetiapine was consistent, regardless of the presence or absence of psychotic features
at baseline. - Similarly, for both men (N = 74) and women (N = 127), quetiapine treatment had a
numerical advantage over placebo. The estimated treatment effect was somewhat larger for
women than men. The mean differences from placebo were —9.5 for women and —7.0 for men.
In addition, the efficacy of quetiapine was consistent across racial subgroups. The study
population was 77% Caucasian, 2% Latino, 19% Asian, and 3% Mixed. In the respective
subgroups, the mean differences in the quetlaplne group compared to the placebo group were —
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8.2,-24.5, —8.4,.and —6.2.- Finally, for the age subgroups, 18-39 (N = 82), 40-64 (N = 112), and
> 65 (N =7), the estimated differences between the quetiapine and placebo groups were — 6.4, -
9.3, and — 20.5, respectively. The efficacy of quetiapine was consistent across age groups.

In IL/0105, subgroup analysis based on the presence or absence of psychotic symptoms
demonstrated that, in the subgroup with psychotic symptoms (N = 60), quetiapine treatment had
a numerical advantage over placebo treatment. The estimated mean difference from placebo was
—11.1 points on the YMRS for the quetiapine group. In the subgroup without psychotic
symptoms at baseline (N = 142), the estimated mean difference was —10.4. Thus, efﬁcacy of
quetiapine appears to have been consistent, regardless of the presence or absence
of psychotic features at baseline. For both men (N = 115) and women (N = 87), quetiapine
treatment had a numerical advantage over placebo. The estimated treatment effect was .
somewhat larger for women than men. The mean differences from placebo were —15.4 for
women and —7.5 for men. The study population was 52% Caucasian and 48% Asian. In the
respective subgroups, the mean differences in the quetiapine group compared to the placebo
group were — 17.1 and - 5.9. Thus, it appears that quetiapine was consistently efficacious across
the two racial groups. For the age subgroups, 18-39 (N = 102), 40-64 (N = 92), and > 65 (N=

- 8), the estimated differences between the quetiapine and placebo groups were

~9.0,-13.4, and — 24 4, respectively. The efficacy of quetiapine appears to be consistent across
age groups. -

IL./0099, subgroup analysis demonstrated that quetiapine was consistently efficacious, regardless
of concomitant mood stabilizer treatment, gender, race, or age. Approximately 60% of subjects
were treated with valproate, and 40% were treated with lithium. The distribution was quite
similar within treatment groups. Quetiapine treatment was consistently efficacious across
treatment groups. The LS mean difference in YMRS score between quetiapine and placebo was
—2.9 for the lithium subgroup and —4.9 for the valproate subgroup. In this study, it does not
appear that the efficacy of quetiapine was consistent with regard to the presence or absence of
psychotic symptoms at baseline. For subjects with psychotic symptoms (N = 72), the LS mean
difference between quetiapine and placebo was -9.0, favoring quetiapine. For subjects without
psychotic symptoms at baseline (N = 98), the LS mean difference between treatment groups was
zero. In Study IL/0099, 56% of subjects were men and 44% were women. For men, the
estimated LS mean difference between quetiapine and placebo treatment was —6.3. The.
difference for women was —1.4. Thus, the quetiapine éffect was consistent between genders. .
Descnptlve statistics also suggest that quetiapine was consistently efficacious across racial
groups [Caucasian {71%]}, Black {19%}, and Latino {6.5%}]. The between-treatment
differences were —4.0, —5.6, and —6.3, respectively. For the two age groups, 18-39 and 40-64,
quetiapine was consistently efficacious. - There were similar numbers of subjects in each age
group, and the between-treatment differences were nearly identical.

VII. Integrated Review df Safety- Studies IL/0104, IL/0105, IL/0099, IL/0100

A. Statement of Safety Conclusions
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Quetiapine treatment was reasonably safe and well tolerated as monotherapy and as adjunctive
therapy to lithium or valproate. There were no new or unexpected findings with quetiapine
treatment. In the four trials, 405 subjects were exposed to quetiapine and 411 were treated with
placebo. The total quetiapine exposure was 49.3 patient-years. (Details about quetiapine
exposures are discussed below in Section B). The types and frequency of safety assessments
were appropriate for this indication, and they were adequate for detecting potential safety
problems. (Refer to Section C for details). There were 3 deaths in the trials (one in the
quetiapine groups and two in the placebo groups). The death in the quetiapine group was not
related to quetiapine treatment. There were fewer serious adverse events in the quetiapine
groups (17) than in the placebo groups (25). Only two serious adverse events were likely related
to quetiapine treatment (syncope and orthostatic hypotension). Fewer subjects in the quetiapine
“groups discontinued due to adverse events (24) than in the placebo groups (31). In the
quetiapine groups, a significant number of adverse events leading to discontinuation were very
likely related to quetiapine treatment. These adverse events were rash, seizure, asthenia,
somnolence, dizziness, nausea, and various extrapyramidal symptoms (tremor, dysarthria,
hypokinesia, and extrapyramidal disorder).

In the monotherapy trials, the most common adverse events associated with quetiapine treatment
* (versus placebo) were somnolence (16% vs. 4%), dry mouth (16% vs. 3%),
extrapyramidal symptoms (13% vs. 13%), weight gain (9% vs. 2%), dizziness (7% vs. 3%)
headache (6% vs. 4%), asthenia (5% vs. 2%), orthostatic hypotension (4% vs. 2%), constipation
(4% vs. 1%), and fever (3% vs. 1%). As illustrated above, the proportion of quetiapine-treated
subjects reporting EPS was similar to that in the placebo group. In the adjunctive therapy trials,
the most commonly reported adverse events were similar to those in the monotherapy trial;
although, there were higher reporting rates of somnolence, tremor, and EPS. These findings are
very likely related to concomitant treatment with either lithium or valproate. The commonly
reported adverse events in the adjunctive trials were somnolence (34% vs. 10%), extrapyramidal
symptoms (21% vs. 19%), headache (17% vs. 13%), constipation (10% vs. 5%), asthenia (10%
vs. 4%), dizziness (9% vs. 6%), abdominal pain (7% vs. 4%), orthostatic hypotension (7% vs.
2%), nausea (6% vs. 6%), weight gain (6% vs. 3%), and pharyngitis (6% vs. 3%). In both
treatment groups, a considerable proportion of cases of EPS were due to tremor. -

- The safety review also focused on specific adverse events and safety findings of particular
‘interest. As noted above, the proportion of subjects reporting EPS was very similar in the
quetiapine and placebo groups for both the monotherapy and adjunctive therapy studies. There
were no significant differences between treatment groups in mean glucose concentrations. The
mean glucose concentration in the quetiapine groups did not change significantly. Only 6
subjects in the trials developed elevated glucose concentrations (4 in the quetiapine group and 2
. in the placebo group). Quetiapine treatment was associated with weight gain in the trials (+1.8
kg in the monotherapy trials and +2.97 kg in the adjunctive trials. The mean thyroxine
concentrations decreased significantly (15% to 21%) in the trials, and the mean TSH
concentration increased in the adjunctive therapy trials. However, relatively few subjects had
abnormal thyroid function test results. Few subjects in the trials reported adverse events possibly
related to abnormal serum prolactin concentration. Several subjects had elevated prolactin
concentrations. However, the mean serum prolactin concentration decreased in both groups,
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probably due to the fact that the majority of subjects had been treated with typical antipsychotics
. before the trial began. Neutropenia occurred in 2 subjects in the quetiapine group and in none of
the placebo group. There was one adverse event of cataract reported. There were no clinically
significant finding$ pertaining to vital sign values, and there were no significant
electrocardiogram findings.

B. Description of Patient Exposure to Quetiapine
During the four trials, 404 subjects were exposed to quetiapine for a maximal duration of
between 21 and 84 days, depending on the individual study. The cumulative quetiapine exposure
was 49.3 patient-years. For the 21-day phases of the 4 trials, the quetiapine exposure was 20.2
patient-years. In the monotherapy trials, 208 subjects were exposed to quetiapine for a total

~ exposure of 35.7 patient-years. In the adjunctive therapy trials, 196 subjects were treated with
quetiapine for a total exposure of 13.6 patient-years.

* In Study I1./0104, the mean daily dose of quetiapine was 526 mg/day, and the mean cumulative
dose per subject was 30,329 mg. In Study IL/0105, the mean daily dose of quetiapine was 608
mg/day, and the mean cumulative dose of quetiapine per subject was 43,473 mg. In Study
IL/0099, the median daily dose during the last week of treatment was 500 mg/day, and the mean
cumulative dose per subject was 7,952 mg (for this 21-day study). In Study IL/0100, the median
daily dose during the last week of treatment was 45 5 mg, and the mean cumulative dose per
subject was 15,229 mg.

C. Adequacy of Safety Testing in All Trials

The types and frequency of safety assessments was appropriate for these trials. There was
particular focus on potential adverse events that have been reported with quétiapine treatment.
The safety assessment method was appropriate for identifying potential safety concerns that had
not been associated with quetiapine treatment.

Safety Assessments and Schedule of Assessments:

1. Adverse event reporting- at screening and Days 1, 4, 7, 14, 21, 28, 42 56, 70, and 84.
2. Modified Simpson-Angus Scale- on Days 1, 4,7, 14, 21, 28, 42, 56, 70, and 84.

3. Bames Akathisia Rating Scale — on Days 1, 4, 7, 14, 21, 28, 42, 56, 70, and 84.

4. Serum pregnancy test- at screening and on Day 84

5. Physical examination- at screening and on Day 84

6. Hematological, clinical chemistry testing- on Days 1 and 84

7. 12- lead electrocardiogram- on Days 1 and 84

8. Thyroid function tests- on Days 1 and 84

9. Vital signs and weight- at screening and Days 1, 4, 7, 14, 21, 28, 42, 56, 70, and 84
10. Pnor and concurrent medication record- at screemng and Days 1,4,7, 14,21, 28, 42,56, 70, and 84

D. Specific Findings of the Safety Analysis

Table. Deaths, Serious Adverse Events, and Disc()ntinuations_ due to Adversé Events
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I Deaths | 1(02%) 2 (0.5%)

Discontinuations due to Adverse Events 24 (6%) 31 (8%)

D.1. Deaths in the Trials ,

There were no deaths during Study IL/0104; however, there were two deaths during Study
IL/0105. A 68-year-old Asian woman treated with quetiapine 800 mg/day died of cardiac arrest
and renal failure two days after withdrawing from the study (Day 30). The subject had a history
of diabetes mellitus and hypertension. She had been treated with numerous medications for
these conditions. At baseline, her ECG intervals and vital signs were normal. The subject had
dizziness and “speech disorder” early in the trial. Twenty days later, she developed fever and
diarrhea, and she was treated with intravenous fluids. Blood glucose and blood pressure were in
“the normal range. The subjected reported feeling dizzy and weak shortly before she had cardio-
pulmonary arrest. It is unlikely that the death was related to quetiapine treatment; however, it is
possible that there was a relationship, since the subject was dizzy and hypotensive during the
apparent onset of the acute event. A 53-year-old Caucasian man (in the placebo group) died
from complications of a perforated gastric ulcer, peritonitis, and hypovolemia. There were no
deaths during study IL/0099. In Study IL/0100, one subject (treated with placebo and lithium)
died due to complications of a cerebrovascular accident and cardiac valvular disease.

D.2. Serious Adverse Events :

In the monotherapy trials, there were 4 serious adverse events in the quetiapine group and 13 1in
the placebo group. In the quetiapine group, the events were cardiac arrest (described above),
syncope, atrial fibrillation, and abscess (anal), all of which led to discontinuation from the trial.
The case of syncope was probably related to quetiapine treatment. A 68-year-old woman,
(treated with quetiapine 150 mg/day), lost consciousness while eating on Day 3 of treatment.
She became pale and diaphoretic, and her blood pressure was undetectable. She regained
consciousness upon being placed in the supine position. She was treated with glucose and
potassium. An ECG and cardiac enzyme testing did not suggest that there was an acute cardiac
event. The sponsor reports that she had recovered 2 hours after the event. The subject had a

- history of chronic bronchitis. It is not clear whether she had a history of cardiac or
cardiovascular disease. Concomitant medications included theophylline, thiamine, pyridoxine,
and ascorbic acid. No other details about her medical history are available. The subject had the
last dose of study medication on Day 5, and she was discontinued from the study. The
investigator judged that the event was related to the study treatment and resultant orthostatic

- hypotension. The events in the placebo group were gastric perforation and peritonitis,
‘intentional injury, arm fracture, 4-cases of agitation, and one case each of delusions,
hallucinations, insomnia, nervousness, and pneumonia.

In the adjunctive therapy trials, there were 13 serious adverse events in the quetiapine group and
15 serious adverse events in the placebo group. In the quetiapine group, there were 4 cases of
depression, one overdose, one suicide attempt, orthostatic hypotension, agitation, myelitis,
paranoia, personality disorder, abnormal thinking, and pneumonia. Of these cases, only
orthostatic hypotension was likely related to quetiapine and/or mood stabilizer treatment. None
of the cases-of depression or suicidality appear to have been related to quetiapine treatment. The
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SAE 1n the placebo group included depression, manic reaction, hallucination, agitation,
leukopenia, and various medical problems that are not likely to have been related to study
treatment. '

D.3. Discontinuations Due to Adverse Events

In the monotherapy trials, there were 14 adverse events leading to discontinuation from the
quetiapine group and 16 adverse events leading to discontinuation from the placebo group. The
SAE cases have been described above. In the quetiapine group, the non-serious adverse events
leading to discontinuation were rash, seizure, 3 cases of depression, asthenia, tremor, EPS,
dysarthria, hypokinesia, and gastritis. The cases of rash, seizure, and EPS were likely related to
quetiapine treatment. The case of rash developed on Day 8 of treatment. The rash was described
as a ‘skin eruption of total body.” Quetiapine treatment was discontinued within 2 days, and the
subject was withdrawn from the study. The adverse event was considered by the investigator to
be related to treatment with quetiapine. Details about the subject’s outcome are unavailable. The
seizure occurred on Day 8 of treatment in a 19-year-old Asian woman. The seizure was
described as a generalized tonic clonic seizure. The patient recovered within 5 minutes, and no
symptomatic treatment was given. The event was considered related to treatment with quetiapine
(300mg/day), and the patient was withdrawn from the study. She had no history of seizures but
had received recent treatment with olanzapine, trihexyphenidyl, diazepam, lorazepam,

" haloperidol and zolpidem before entry into the study. Lorazepam, trihexyphenidyl, ibuprofen and
zolpidem had been taken concurrently with study treatment. In the placebo group, the non-
serious events included 3 cases of depression and one case each of accidental injury, hostility,
hypertension, vasodilatation, seizure and akathisia.

In the adjunctive therapy trials, there were 10 adverse events leading to discontinuation from the
quetiapine group and 15 adverse events leading to discontinuation from the placebo group.

Two subjects who discontinued from the quetiapine group had adverse events that were likely
related to quetiapine treatment. One subject had severe nausea, and another subject discontinued
due to somnolence, dizziness, and nausea. None of the other AE in the quetiapine group was
likely related to quetiapine treatment. These events included agitation, paranoia, hostility,
_intentional injury, and manic reaction. In the placebo group, the adverse events leading to
discontinuation were manic reaction, depression, agitation, hypertension, hostility, arthythmia,
abnormal ECG, diarrhea, rash, and pruritus. ‘

D.4. Commonly Reported Adverse Events
In the monotherapy trials, the most common adverse events associated with quetiapine treatment
(versus placebo) were somnolence (16% vs. 4%), dry mouth (16% vs. 3%),
extrapyramidal symptoms (13% vs. 13%), weight gain (9% vs. 2%), dizziness (7% vs. 3%),
headache (6% vs. 4%), asthenia (5% vs. 2%), orthostatic hypotension (4% vs. 2%), constipation
(4% vs. 1%), and fever (3% vs. 1%). As illustrated above, the proportion of quetiapine- -treated
subjects reporting EPS was similar to that in the placebo group. In the adjunctive therapy trials,
the most commonly reported adverse events were similar to those in the monotherapy trial;
although, there were higher reporting rates of somnolence tremor, and EPS. These findings are
very likely related to concomitant treatment with either lithium or valproate. The commonly
reported adverse events were somnolence (34% vs. 10%), extrapyramidal symptoms (21% vs.
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19%), headache (17% vs. 13%), constipation (10% vs. 5%), asthenia (10% vs. 4%), dizziness
(9% vs. 6%), abdominal pain (7% vs. 4%), orthostatic hypotension (7% vs. 2%), nausea (6% vs.
'6%), weight gain (6% vs. 3%), and pharyngitis (6% vs. 3%). In both treatment groups, a
considerable proportion of cases of EPS were due to tremor.

D.5. Adverse Events and Safety Findings of Particular Interest

Extrapyramidal Symptoms

In the monotherapy and adjunctive trials, the proportion of subjects reporting EPS was very
similar in the quetiapine and placebo groups. In the monotherapy trials, the reporting percentage
was 13% for each treatment group, and in the adjunctive trials, the proportion of quetiapine-
treated subjects was 21%, compared to 20% of the placebo group. Many of the subjects with
EPS reported having tremor. In decreasing order of frequency, the most common types of EPS
in the monotherapy trials were ‘extrapyramidal disorder,’” akathisia, and dysarthria, followed by
hypertonia, bradykinesia, and hypotonia. The pattern was somewhat different (as expected) in
the adjunctive therapy trials. The most common types of EPS reported were tremor, akathisia,
hypertonia, twitching, speech disorder, incoordination,

‘extrapyramidal disorder,” and ataxia. The relatively low incidence of EPS in the trials is
consistent with previous experience with quetiapine. The low use of anticholinergic medications
during the trials parallels the adverse events findings

Glucose Metabolism

In these studies, there were no significant differences between treatment groups in relevant
parameters, with the exception of weight gain. In the 12-week monotherapy studies, there were
21 (10%) subjects in the quetiapine group and 4 (2%) subjects in the placebo group who had
adverse events potentially related to diabetes. In both groups, the majority of these events were
weight gain (19 cases in the quetiapine group and 3 cases in the placebo group). The other
adverse events in the quetiapine and placebo group were hyperglycemia (1 vs. 0), polyuria (1 vs.
2), thirst (3 vs. 0), and urinary frequency (2 vs. 0). The mean random ghicose concentrations
decreased in both treatment groups at the end of the 21-day study. In quetiapine group, the
change in mean glucose concentration was —3.4 mg/dL. The change in the placebo group was
~4.0 mg/dL. There were relatively few subjects in the quetiapine group (2) who developed
clinically significant elevations in glucose concentration. There were none in the placebo group.

In the adjunctive therapy studies, there were no significant differences between treatment groups
in relevant parameters, with the exception of weight gain. There were 15 (8%) subjects in the
quetiapine group and 6 (3%) subjects in the placebo group who had adverse events potentially
related to diabetes. As in the monotherapy studies, the majority of these events were weight gain
(12 in the quetiapine group and 5 in the placebo group). The other adverse events in the
quetiapine and placebo group were diabetes mellitus (1 vs. 0), hyperglycemia (1 vs. 1), polyuria
(1 vs. 0), thirst (1 vs. 0), and urinary frequency (1 vs. 0). In the quetiapine group, the change in
mean random glucose concentration (+0.64 mg/dL) was less than that in the placebo group (+2.7
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mg/dL). Two subjects in the quetiapine group and two subjects in the placebo group had
elevations in glucose concentratlon which were potentially clinically significant.

‘Weight Gain

Quetiapine treatment was associated with weight gain in the trials. In the monotherapy trials, the
mean weight increased in the quetiapine group from baseline to endpoint (+1.8 kg). In the
placebo group, the mean weight decreased (— 0.15) kg. In the quetiapine group, 21% of subjects
had a > 7% increase in weight (compared to 7% in the placebo group). In the adjunctive therapy
trials, there was a greater change in mean weight in the quetiapine group (+ 2.97 kg) than in the
placebo group (0.27 kg), regardless.of which mood stabilizer was used. In the quetiapine group,
13% of subjects had a > 7% increase in weight (compared to 4% of the placebo group). As
expected, increases in mean body mass index paralleled the increases in mean weight in the
quetiapine group. s :

Thyroid Function

There were substantial decreases in thyroid hormone concentrations during the trials, and there
were substantial increases in TSH concentrations in the adjunctive therapy trials. Within the
quetiapine group in the 84-day monotherapy trials, the mean free thyroxine concentration
decreased by 16%, and the mean total thyroxine decreased by 20%. In the placebo group, the
mean free and total thyroxine concentrations increased by 2.5% and 4.5%, respectively. The
mean TSH increased by only 1.2% in the quetiapine group. In the placebo group, the mean TSH
concentration decreased by 1.2%. In the quetiapine group, 42% of subjects had a >20% decrease
in free thyroxine concentration (compared to 12% of the placebo group), and 50% of the
quetiapine group had a >20% decrease in total thyroxine concentration (compared to 11% of the
placebo group). The increase in mean TSH concentration for subjects with a >20% decrease in
free or total thyroxine level was slightly higher in the quetiapine group than in the placebo group, -
but the change was similar to that of subjects in both groups who did not.

In the quetiapine group, none of the subjects had a low free thyroxine level which was in the
potentially clinically significant range, but 2% had low total thyroxine levels which were in the
‘potentially clinically significant range. There were no individual abnormalities in thyroxine
levels for the placebo group. The TSH level was significantly elevated for 0.5% of the
quetiapine group and 2.2% of the placebo group. Thus, in these 12-week trials, it appears that
the significant decrease in thyroxme levels was not accompanied by a 51gn1ﬁcant increase in
TSH concentration.

In the adjunctive therapy trials, the mean thyroxine concentrations decreased significantly in the
quetiapine group. The mean free thyroxine level decreased by 15%, (compared to 3% in the
placebo group), and the mean total thyroxine decreased by 21%, (compared to an increase of
2.3% in the placebo group). In contrast to the monotherapy trials, the mean TSH concentration
increased by 56% in the quetiapine group and 37% in the placebo group. Generally, the changes
in thyroxine and TSH levels were more pronounced within the subgroup treated with lithium, -
compared to the subgroup treated with valproate; however, the association of quetiapine '
treatment with alterations of thyroid function was consistent. In the quetiapine group, 45% of
subjects had a >20% decrease in free thyroxine concentration (compared to 21% of the placebo
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group), and 62% of the quetiapine group had a >20% decrease in total thyroxine concentration
(compared to 13% of the placebo group). The increase in mean TSH concentration for subjects
with a >20% decrease in free and total thyroxine level was slightly higher in the quetiapine group
than in the placebo group (62%), but the change was similar to that of subjects in both groups
who did not.

In the quetiapine group, 8% of the subjects had a low free thyroxine level that was in thé -
potentially clinically significant range, and 15% had low total thyroxine levels that were in the
potentially clinically significant range. (The proportions in the placebo group were 0% and
2.5%, respectively). The TSH level was significantly elevated for 14% of the quetiapine group
and 8% of the placebo group. In a significant number of cases, a significant decrease in
thyroxine concentration was accompanied by a significant increase in TSH concentration. cases.
Three subjects in the quetiapine group and one in the placebo group had both a clinically
significant reduction of free thyroxine concentration and a clinically significant elevation in TSH
concentration. Furthermore, 5 subjects in the quetiapine group and one in the placebo group had
both a clinically significant reduction of total thyroxine concentration-and a clinically significant
elevation in TSH concentration. In the quetiapine group, 8% of subjects with a >20% decrease
in free thyroxine also had a significant elevation of TSH concentration (compared to 3% of the
placebo group). Similarly, 12% of subjects with a >20% decrease in total thyroxine also had a
significant elevation of TSH concentration (compared to 1.4% of the placebo group).

Labeling for quetiapine contains a section about the possible risk of hypothyroidism during the
course of treatment with quetiapine. Under PRECAUTIONS, General, there is an entry for
hypothyroidism: “Clinical trials with SEROQUEL demonstrated a dose-related decrease in total
and free thyroxine (T4) of approximately 20% at the higher end of the therapeutic dose range and
was maximal in the first two to four weeks of treatment and maintained without adaptation or
progression during more chronic therapy. Generally, these changes were of no clinical
'significance and TSH was unchanged in most patients, and levels of TBG were unchanged. In
nearly all cases, cessation of SEROQUEL treatment was associated with a reversal of the effects
on total and free T4, irrespective of the duration of treatment. About 0.4% (10/2386) of
SEROQUEL patients did experience TSH increases. Six of the patients w1th TSH increases
needed replacement thyroid treatment.”

Prolactin Concentratlon and Related Adverse Events

Few subjects in the monotherapy trials reported adverse events that were possibly related to
abnormal serum prolactin concentration. Amenorrhea was reported by 0.5% of the quetiapine
group and none of the subjects in the placebo group. There were no reports of galactorrhea. In
the adjunctive therapy trials, a small number of subjects reported adverse events that were
possibly related to abnormalities in prolactin levels. In the quetiapine group, decreased libido,
galactorrhea, impotence, breast pain, and dysmenorrhea were reported by 0.5%, 1%, 1%, 0.5%,
and 0.5% of subjects, respectively. None of these adverse events were reported by subjects i n-
the placebo group.

At baseline in th_e monotherapy studies, the mean serum prolactin level was elevated, paralIeling
the high proportion of subjects who were treated with typical antipsychotic medications before
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study treatment began. During the trials, there was a substantial decrease in mean prolactin
concentration in both the quetiapine and placebo group. (InIL/0104, the change in mean
prolactin concentration was —11.9 ug/L in the quetiapine group and —9.5 ug/L in the placebo
-group). In both treatment groups, a significant proportion of male and female subjects had
increases in prolactin concentration which were potentially clinically significant. In the
quetiapine group, 7% of women had a prolactin level >30 ug/L, and 17% of men had a prolactin
level >20 ug/L. In the placebo group, the respective proportions were 16% and 11%. Serum
prolactin concentrations were not measured in the adjunctive therapy trials.

Neutropenia
In monotherapy IL/0104, there were two cases of neutropenia in subjects treated with quetiapine.
(No subjects in the placebo group developed neutropenia). One subject (0374/0875) had a
significantly low absolute neutrophil count (ANC) of 0.4 x10°/L on Day 21. The baseline WBC
was 7.7x 10°/L; there was no baseline measurement of ANC. During the trial, there were no
clinical adverse events reported for this subject who discontinued due to deterioration of his
psychiatric condition. Follow-up information was not provided. The subject had also been
treated with glibenclamise, which had been associated with transient neutropenia. The other
subject (0374/0871) had an ANC of 1.0 x 10°/L on Day 19, compared to 3.2 x 10°/L at baseline.
‘This subject had the adverse events, infection with pharyngitis, which lasted for 4 days. The
subject was withdrawn from the study, because he was lost to follow-up. No additional
_information is available regarding this subject. There were no cases of neutropenia or
- agranulocytosis in any of the other three trials. '

Depression ,

The adverse event, “depression” was defined as the occurrence of a MADRS score of >18
during two consecutive visits, with an increase from baseline of > 4, or a MADRS score >18 at
the final visit, with an increase from baseline > 4. In all four trials, the proportion of subjects
with depression was low in both the quetiapine and placebo groups. It does not appear that
quetiapine treatment resulted in depressive symptoms in most of the cases. In the monotherapy
studies, the adverse event, depression was reported for 3.8% of the quetiapine group and 2.5% of
the placebo group. Most of these events were considered mild and were likely not related to
treatment with quetiapine. One case of depression was considered moderate and likely related to
quetiapine treatment (by the investigator). The subject discontinued from the study. In the
adjunctive therapy trials, 3% of the quetiapine group and 2% of the placebo group had the _
adverse event, depression. One percent (1%) of the quetiapine group and 0.5% of the placebo
group made a suicide attempt (without completion). It is unlikely that the suicide attempts in the
. quetiapine group were related to quetiapine treatment.

Based on information from the case reports of depression, it is difficult to-conclude whether or
not the depressive symptoms were related to quetiapine treatment, for a number of reasons.
Some of the relevant subjects had not been compliant with medication treatment, some had
depressive symptoms at baseline, and some appeared to have had significant psychosocial
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stressors during the period in which they experienced depressive symptoms. -However, it is
conceivable that quetiapine treatment may have caused or exacerbated depressive symptoms in
some cases. It is also possible that some of the subjects experiencing depression were also
experiencing asthenia (5.3% of the quetiapine group, compared to 2% of the placebo group)
and/or EPS which may have been interpreted as depressive symptoms.

Cataracts

In trial IL/0099, there was one adverse event of cataract reported in a 50 year-old man (subject
0037/1139) who had previously been treated with divalproex and was randomly assigned to
quetiapine. At the screening physical exam, there were no cataract detected during ophthal-
moscopic exam by a non-ophthalmologist. The subject was treated with quetiapine 600 mg per day,
and he continied treatment with valproate 2000 mg/day. On Day 20, the subject had a final physical
examination by another practitioner, who noted bilateral cataracts on ophthalmoscopic examination. The
examiner did not note the extent or location of the cataracts, and it was not noted whether visual acuity-
was affected. No slit lamp examinations were performed. The subject had a past medical history of
chronic back pain, chronic obstructive pulmonary disease, psoriasis, and intermittent lower extremity
edema of unknown eticlogy. Medications on admission included diclofenac, salbutamol, zoleplon,
olanzapine, and valproate. Prior psychotropic medications included Effexor, Wellbutrin, Zoloft,

. imipramine; Neurontin, trazodone; and Trileptal. It was not known whether the patient had been treated
with' steroids for the pulmonary diseasé, back pain, or psoriasis. Risk factors for cataracts include a 46
pack-year smoking history. The event was determined by the investigator to be mild, not serious, and not
drug-related. The subject was not withdrawn from the study. Follow-up revealed that the subject

~ continued to be treated with quetiapine, but had no further ophthalmoscopic examinations. -

D.6. Vital Signs

. Inthe monotherapy and adjunctive therapy trials, there were no significant changes in mean vital
sign parameters in either treatment group. For most vital sign parameters in the monotherapy
trials, there were no significant differences between treatment groups in the proportion of
subjects who had potentially clinically significant changes. However, the quetiapine group had a
higher proportion of subjects (12%, compared to 5% in the placebo group) who had a >15 bpm
increase in supine pulse. There were no corresponding significant findings for changes in
standing pulse, standing diastolic blood pressure, or standing systolic blood pressure. In the
adjunctive therapy trials, there were no significant differences between treatment groups in the
proportion of subjects who had potentially clinically significant changes.

D.7. Electrocardiogram

" In the monotherapy and adjunctlve therapy trials, there were no 51gmﬁcant changes in mean
ECG parameters in either treatment group, and there were no significant differences between.
groups. There was no significant change in mean QT interval for the quetiapine group.
decreased by 3 msec, and the QTc decreased by 2 msec. In the- monotherapy trials, 1% of the
quetiapine group and 3% of the placebo group developed a QTc >450 msec. In the adjunctive
therapy trials, 2% of subjects in each treatment group developed aQTc interval >450 msec.
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D.8. Clinical Laboratory Findings (other than glucose, prolactin, and thy'roid function)

Hematological Parameters

For all trials, there were no significant changes in mean WBC, neutrophil count, or other -

. hematological parameters, and there were no significant differences between the quetiapine and
placebo groups. As noted above, there were two cases of neutropenia in trial IL/0104 (ANC
<1.0 x 10%). In the monotherapy trials, five subjects (2.7%) in the quetlapme group and one
subject (0.6%) in the placebo group had a neutrophil count <1.5 x 10°. Six percent (6%) of the
quetiapine group and 1% of the placebo group had eosinophilia. In the adjunctive therapy trials,
one subject (0.6%) in the quetiapine group and none in the placebo group had a neutrophil count
<1.5 x 10°. Eosinophilia was detected in 2.6% of the quetiapine group and 1.2% of the placebo

. group.

Clinical Chemistry Parameters (Hepatic Function, Renal Function, and Electrolytes)

In all trials, there were no significant changes in mean clinical chemistry values (other than
thyroid function tests and prolactin concentration). In the quetiapine groups, there was no
increase in mean LFT or renal function test values, and there were no significant changes in
mean electrolyte values. There were no significant differences in these values between the
quetiapine and placebo groups. In the monotherapy trials, 0.5% of subjects in the quetiapine
group had a clinically significant elevation of AST (compared to 1.1% of the placebo group), and
none of the quetiapine group had a clinically significant elevation of ALT (compared to 1.1% of
the placebo group). In the adjunctive therapy trials, 0.6% of the quetiapine group and none of

. the placebo group had clinically significant elevation of AST. Similarly, 0.6% of the quetiapine
group and none of the placebo group had a clinically significant elevation of ALT.

For all of the trials, no subject in either treatment group had a clinically significant elevation of
BUN or creatinine. Only a small number in subjects in each treatment group had abnormal
electrolyte values that were potentially clinically significant. The proportion of such subjects
was very similar between treatment groups.

XVI. Quetiapine Dosing, Reglmen, and Admmlstratlon Issues

The dosing and administration regimen proposed by the sponsor is reasonable, based on the
efficacy and safety results of the mania trials and based on previous experience treating
schizophrenic patients. For the treatment of acute mania, the sponsor recommends initiating
quetiapine treatment at 100 mg/day, divided BID, increasing by 100 mg per day to 400 mg/day
on Day 4. The clinician can make further adjustments up to 800 mg/day by Day 6, in increments
no greater than 200 mg/day. The sponsor states that the majority of subjects who ‘responded’
did so in the range of 400-C J:mg. However, these were flexible-dose studies. Thus one cannot
conclude that the trials established either a minimal effective dose or a dose-response relation-
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ship. It is possible that at least some subjects would have improved with lower. doses if the
titration schedule had been more gradual.

- For two reasons, | recOminend that the sponsor consider altering the suggested regimen such that
quetiapine would be administered as either a [ ' s

C 1. Daytime somnolence was one of
the most common adverse events for subjects treated with quetiapine (16% of subjects in the
monotherapy studies and 26% of subjects in the adjunctive trials). Furthermore, insomnia (an
important feature of acute mania) was reported by 14% of subjects treated with quetiapine in the
monotherapy. trial. (Only 6% of quetiapine-treated subjects reported insomnia in the adjunctive
trials). [~ 3

L L o
In addition, patients might be more likely to adhere to treatment with quetiapine. Perhaps the
sponsor recommends an evenly divided BID dosing due to the relatively short mean terminal
half-life of quetiapine (approximately 6 hours). However, it is possible that efﬁcacy would not
be compromised by altering the suggested dosing regimen.

Age. Oral clearance of quetiapine can be reduced by 40% in elderly patients (>65 years)
compared to young patients. ‘Dosing adjustment may be necessary in this population.

Renal Impaxrment Patients with severe renal impairment (creatinine clearance = 10-30
mL/min/1.73 m ) have a 25% lower mean oral clearance than normal subjects (Cler > 80
mL/min/1.73 m ) C : ’ 7] Plasma
quetiapine concentrations in subjects with renal insufficiency were within the range of
concentrations seen in normal subjects recewmg the same dose. Dosage adjustment is therefore
not needed in these patlents :

Hepatic Insufficiency: Hepatically impaired patients can have a 30% lower mean oral clearance
of quetiapine than normal subjects. In hepatically impaired patients, AUC and Cmax can be
three-fold those observed in healthy subjects. Since the liver extensively metabolizes quetiapine,
higher plasma levels are expected in the hepatically 1mpa1red population, and dosage adjustment
£ Tbe necessary

XVIL Quetiapine Use in Special Populations
~ A. Evaluation of Sponsor’s Gender Effects Analyses élnd Adequacy-of Investigation ahd

Evaluation of Evidence for Age, Race, or Ethnicity Effects On Safety or Efficacy

The sponsor-appears to have thoroughly analyzed any possible effect of gender on efficacy and
“safety results. Quetiapine treatment was consistently efficacious, régardless of gender, race,
-ethnicity, geographic region, or age. The sponsor provided descriptive statistics for the estimated
- treatment effect within these relevant subgroups. The proportion of men and women in the
studies was very similar. In the four studies, there were 479 (49%) men and 490 (51%) women.
The proportion of men and women treated with quetiapine were also very similar. The
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monotherapy studies were conducted at numerous international sites throughout Europe, Asia,
and South America, and one of the adjunctive therapy studies was conducted at numerous
international sites in Europe, Canada, India, and South Africa. The other adjunctive study was
condugted in the U.S. As a result, there was considerable ethnic and racial diversity among the
trials. In the monotherapy trials, 63% of subjects were Caucasian, none were Black, 34% were
Asian, 2% were Latino, and 1% was ‘Mixed.” The various subgroups were evenly distributed
among treatment groups. In the adjunctive trials, 72% of subjects were Caucasian, 10% were
‘Black, 3% were Latino, 3% were Asian, 3% were Mixed, and 9% were ‘Other.” The subgroups
were evenly distributed between treatment groups. There were few subjects in the trials > 65
years of age. Only 5% of the monotherapy population and 3% of the adjunctive therapy
population were > 65 years of age, but quetiapine appeared to be efficacious in this age group.

C. Evaluation of Pediatric Program :
Quetiapine treatment has not been studied in children or adolescents The Division will discuss
potential plans for relevant studies.

D. Comments on Data Available or Needed in Other Populations as Renal or

Hepatic Compromised Patients, or Use in Pregnancy.
The sponsor has provided substantial data regarding the use of quet1ap1ne in patients with renal
or hepatic impairment. While there are some data pertaining to the use of quetiapine during
pregnancy, additional information would be extremely once it becomes available. It is likely that
quetiapine would be used 1 in some pregnant women with acute mania. :

- XVIII. Conclusions and Recommendations

A. Conclusions

The results of two studies demonstrated that quetiapine, as monotherapy, was efficacious in the
acute treatment (for 21 days) of adult patients diagnosed with Bipolar I Disorder, Manic Phase.
The treatment effect was meaningful clinically. Similarly, a third study demonstrated that
quetiapine, as adjunctive therapy to the mood stabilizers lithium or valproate, was efficacious in
the acute treatment (for 21 days) of adult patients diagnosed with Bipolar I Disorder, Manic
‘Phase. The treatment effect was meaningful clinically. Another adjunctive therapy study did not
demonstrate the efficacy of quetiapine plus a mood stabilizer in the acute treatment of mania.

In these 4 trials, treatment with quetiapine was reasonably safe and well tolerated. No new or
unexpected safety findings were identified during the mania trials.

However, based on information from the sponsor’s Periodic Safety Update Report, it appears
likely that the Division and the sponsor will need to discuss safety issues such as sequelae of
quetiapine ovedose, the possible association between quetiapine treatment and neutropenia and
agranulocytosis, and other currently unlabelled serious adverse events including Stevens Johnson
‘Syndrome, exfoliative dermatitis, anaphylaxis, and C 3 (refer to
Recommendations section below). ‘ : ' '
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B. Recommendations

_ Given the efficacy results and safety findings of the trials under review, I recommend that the
Division take approvable actions for quetiapine (both as monotherapy and as adjunctive therapy

_ to mood stabilizers) in the treatment of adult patients with a diagnosis of Bipolar I Dlsorder
Manic or Mixed-Manic Phase, with or without Psychotlc features.

- The Division will discuss with the sponsor potential changes in labeling for quetiapine.
Based on the findings from the Periodic Safety Update Report, I recommend that we consider
including the following potential adverse events in labeling for quetiapine: ‘

1. Possible sequelae of quetiapine overdose (death, coma, seizure, £ 73, serious cardiac
events).

Neutropenia, agranulocytosis -

Stevens Johnson Syndrome

Anaphylactic reaction

= 3

Rhabdomyolysis

I 5

C 3

Hyponatremia/SIADH

e Al
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE '
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: October 24, 2003

FROM: Thomas P. Laughren, M.D.
Team Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products
HFD-120

SUBJECT: Rec_ommendat‘ion for Approvable Action for Seroquel (quetiapine) for the treatment
of manict". 7] episodes in bipolar disorder (both monotherapy and adjunctive
therapy) - o - '

TO: File NDA 20-639/S-016 and S-017
[Note: This overview should be filed with the 12-30-02 original submission of these
supplements.] - : '

1.0 BACKGROUND

Seroquel is currently approved and marketed for the acute treatment of schizophrenia, inanimmediate
release tablet (NDA 20-639; approved 9-26-97). These supplements provide data in support of anew
claim for this same formulation both as monotherapy and as adjunctive therapy for the short-term
treatment of manicf”, ' 71 episodes in bipolar disorder, in‘a dose range of 400 to 800 mg/day.

It should be noted that, at the current time, there are 3 drugs specifically approved for the treatment
of acute mania, i.e., lithium, Depakote (valproate), and Zyprexa (both monotherapy and adjunctive
‘therapy). While Depakote and Zyprexa are approved only for short-term use in treating mania, lithium
is approved for both acute treatment and for maintenance treatment of mania. A fourth drug, Lamictal,
has also been approved for maintenance treatment in bipolar disorder, but not for acute treatment.

- We had several communications with the sponsor regarding the development pfogram for Seroquel
in the short-term treatment of mania: . : o . :

-In a 5-4-99 letter, we indicated that there was some uncertainty at that time whether or not we would
accept only short-term data in support of a mania claim, given that delay of relapse is likely the more
important benefit of drug treatment for bipolar disorder. Nevertheless, we noted that, regarding what
is needed to support a short-term claim, 1 positive monotherapy trial and 1 positive add-on trial
would be enough to support claims for both monotherapy and adjunctive therapy. '



-In a 10-13-99 letter, we confirmed that 1 positive monotherapy trial and 1 positive add-on trial
would be enough to support claims for both monotherapy and adjunctive therapy.

~-Ina 9-8-00 letter, we commented positively on their proposal to rely ona distribution of underlying
mood stabilizers (i.e., either lithium or valproate) in their adjunctive therapy studies that was
consistent with the common practice inthe regions where the studies were being conducted. We also
- commented on the requirements to obtain claims for secondary outcomes.

-Ina 5-17-01 meeting that was essentially an end-of-phase 2 meeting, we commented on several key
issues: ‘

-It was noted that only 1 of 4 planned studies was to be done in the US; we indicated that the
supplement would be problematic if that study was not positive.

-The sponsor indicated that they did not plan to conduct a valproate interaction study, however,
_ representatives from OCPB strongly encouraged themto do this, and provided several arguments why
this would be important. ' ' »

-In response to their question, we again commented on the requirements to obtainclaims for secondary
outcomes. ’ ' -

-The sponsor made an argument for why they should not be expected to conduct a pediatric bipolar
study, and asked for a full waiver. We argued that we were routinely asking for such studies, and our
experts advised that they could and should be done.

-On 3-20-02, we held a preNDA meeting with the sponsor, and indicated that, on face, the program
should be adequate for filing. The meeting focused mostly on format issues.

Since the proposal is to use the currently approved Seroquel formulation for this expanded population,
there was no need for chemistry (except for review of EA data) or pharmacology reviews of this
supplement. Drug interaction data from a valproate interaction study were submitted as part of this
supplement, and were reviewed by Kofi Kumi, Ph.D. fromthe biopharmaceutics group. The primary
review of the clinical efficacy and safety data was done by Robert Levin, M.D. from the clinical *
‘group. Kooros Mahjoob, Ph.D., from the Division of Biometrics, also reviewed the efficacy data.

The original supplements for this expanded indication were submitted 12-30-03, and the supplement
was filed 2-11-03. There was no safety quate. '

.'We decided not to‘tak'e this supplement to the Psychopharhqacological Drugs Advisory Committee. -



20 CHEMISTRY

As Seroquel is a marketed product, there were no chemistry issues requiring review for this
supplement, other than for a review of EA data, and this was found to be acceptable.

3.0 PHARMACOLOGY

As Seroquel is a marketed product, there were no pharmacology/toxicology issues requiring review
for this supplement. '

40 BIOPHARMACEUTICS

Only one drug interaction study was conducted as part of this development program, ie., a study
involving the interaction of quetiapine and valproate. The results of this study were reviewed by Kofi
Kumi, Ph.D., from OCPB. This study revealed no effect of valproate on the AUC of quetiapine,
however, the Cmax was increased by 17%, and the 90% CI was not contained in the 80-125% limits.
Neither rate nor extent of valproate absorption were significantly affected by quetiapine
administration. We are in agreement that the slight increase in quetiapine Cmax is of doubtful clinical
significance, and OCPB has suggested only minor changes to the sponsor’s proposed language
describing the results of the valproate study. -

A lithium interaction study had been done previously, and showed no effect of quetiapine on the
pharmacokinetics of lithium. This finding is already described in labeling. :

50 CLINICAL DATA
5.1 Efficacy Data
5.1.1 Overview of Studies Pertinent to Efficacy

Our review focused on results from 4 trials submitted in support of this supplement, i.e., 2
monotherapy trials (IL/0104 and IL/0105) and 2 adjunctive therapy trials (IL/0099 and IL/0100).
While these trials were of different durations (see later), for all 4, the primary analyses were at 3
“weeks; thus, I will consider these 3-week studies and focus only on the 3-week results. All were
multicenter, randomized, double-blind, placebo-controlled,_ flexible dose studies involving adult
(>18) bipolar I patients (DSM-IV) having manic episodes, with or without psychotic features (Note:
study 100 was the exception, in that, it permitted mixed episodes as well). For both the monotherapy
and the add-on trials, patients musthave been inpatients at the time of entry. Ineach trial, the primary
endpoint was change from baseline to final visit (LOCF) at the end of week 3 for the Young Mania
* Rating Scale (YMRS) total score, an 11-item scale including items related to both manic and -
psychotic behavior. I will not comment here on secondary endpoints. - The primary analysis was

3



LOCF using ANCOVA ona modified ITT dataset, i.e., all randomized patients who received at least
1 dose of assigned treatment and who had baseline and atleast 1 followup assessment. The statistical - .
model included treatment group and investigator, and the baseline YMRS value as a covariate. Dr.
Mahjoob also did analyses using a mixed-effects model, repeated measures approach (MMRM) to
check the results; this is a model that uses all available YMRS measures.

5.1.2 Summary of Individual Studies
5.1.2.1 Summary of IL/0104

This study was conducted at 49 sites [all foreign, i.e., the Far East (China, Indonesia, The Phillipines,

and Taiwan), South. America (Argentina and Chile), and Eastern Europe (Croatia, Estonia, Latvia,

Lithuania, and Poland)], and was limited to adultbipolar l inpatients (DSM-IV) having manic episodes
(i.e., none with mixed episodes were included). This was a 12-week study, however, as noted, the
primary analysis was at 3 weeks, and I will limit my comments to the 3-week data. There was a
~ limited washout of prior psychotropic medications, followed by treatment with either quetiapine,

haloperidol, or placebo. Dosing for all treatments was on a bid basis. Quetiapine dosing was initiated
with 100 mgonday 1, with daily increases of 100 mg/day, until reaching 400 mg/day on day 4. On day
5, the dose could be adjusted between 200-600 mg/day, and then between 200-800 mg/day for days
6 to 84 (based on efficacy and/or tolerability). Haloperidol was initiated at 2 mg/day, and could be
adjusted between 2-8 mg/day on days 6-84.

Patients were slightly more female thanmale (about 63:37), about 3/4 CaucaSIan and the mean age was
about 41. The mean quetiapine dose in 3 week completers was 559 mg/day. About Y2 of drug-treated
patients and about 2/3 of placebo-treated patients received concomitant lorazepam for the management
of acute agitation during days 1-14; actual dosing data was not provided.

The intent-to-treat population was as follows:

-Quetiapine 101
-Haloperidol 98
“-Placebo 100

Proportions completing to 3 weeks were as follows
-Quetiapine  80/101 (79%) '

-Haloperidol 86/98 (88%)

-Placebo 73/100 (73%)

The results on the primary efficacy analysis are as follows:



Efficacy Results on YMRS Total Score for Study 11./0104 (LOCF) _
o Baseline YMRS - Abaseline YMRS [P-value(vs pbo)]
Quetiapine (n=101) 34 -12 v <0.0001

Haloperidol (n=98) B 32 -16 <0.0001
“Placebo (n=100) ‘ 33 _ -8

While not described here, results on MMRM analysis also favored quetiapine over placebo.

Conclusion: Dr. Levin considered this a positive study, as did Dr. Mahjoob; I agree.
5.1.2.2 Summary of IL/0105

This study was conducted at 38 sites [all foreign, Europe (Bulgaria, Croatia, Greece, Romania, Russia,
and Turkey), India, and China), and was limited to adult bipolar [ inpatients (DSM-IV) having manic
episodes. This was a 12-week study, however, as noted, the primary analysis was at 3 weeks, and I
will limit my comments to the 3-week data. There was a brief washout of prior psychotropic
‘medications, followed by treatment with either quetiapine, lithium, or placebo. Dosing of all treatments
was ona bid basis. Quetiapine dosing was initiated with 100 mg on day I, with daily increases of 100
mg/day, until reaching 400 mg/day on day 4. On day 5, the dose could be adjusted between 200-600
mg/day, and then between 200-800 mg/day for days 6 to 84 (based on efficacy and/or tolerability).
Lithium was initiated at 900 mg/day, and could be adjusted at the discretion ofthe investigator ondays
5-84.

Patients were slightly more male than female (about 58:42), about 50% Asian and 50% Caucasian, and
the mean age was about 40. The mean quetiapine dose in 3 week completers was 586mg/day. About
Y, of drug-treated patients and about 2/3 of placebo-treated patients received concomitant lorazepam
for the management of acute agitation during days 1-14; actual dosing data was not provided.

The intent population was as follows: -
-Quetiapine 107 '
-Lithium 98

-Placebo 95

Proportions completing to 3 weeks were as follows:
-Quetiapine  102/107 (95%)

-Lithium = 88/98 (90%)

-Placebo 79/95 (83%)

_ The results on the primary efﬁcacy analysis are as follows:



Efficacy Results on YMRS Total Score for Study IL/0105 (LOCF)
Baseline YMRS Abaseline YMRS  [P-value(vs pbo)]

Quetiapine (n=107) 33 - -15 <0.0001
Lithium (n=98) 33 , -15 <0.0001
Placebo (n=95) : 34 -7

While not described here, results on MMRM analysis also favored quetiapine over placebo.
'Conclusion: Dr. Levin considered this a positive study, as did Dr. Mahjoob; I agree.
5.1.2.3 Summary of IL/0099

This study was conducted at 32 US sites, and was limited to adult bipolar  inpatients (DSM-IV) having
manic episodes. All patients were either (1) being maintained on . valproate (50 to 100 pg/mL) or
lithium (0.7 to 1.0 mEq/L), and experienced the manic episodes despite such maintenance therapy, or
(2) were first started on either of these drugs on an open basis prior to randomization (and presumably
were not adequately controlled on monotherapy alone). Patients were continued on whatever mood
stabilizer they had been on at the time of randomization, with the goal, at least, of keeping them in the
same plasma level ranges as indicated above. In fact, exposures achieved were on the low side: the

lithium range was 0.74 to 0.80 mEq/L, and the valproate range was 68 to 75 pg/mL. It turned out that
valproate was the mood stabilizer utilized in roughly 60% of patients. There was a limited washout
of prior psychotropic medications (of course, other than lithuimor valproate), followed by treatment
with either quetiapine or placebo. Both treatments were administered on a bid basis, as add-on
therapy. Quetiapine dosing was initiated with 100 mg on day 1, with daily increases of 100 mg/day,
until reaching 400 mg/day on day 4. On day 5, the dose could be adjusted between 200-600 mg/day,
and then between 200-800 mg/day for'days 6 to 21 (based on efficacy and/or tolerability).

Patients were roughly 57:43 male to female, the-mean age was about 41, and patients were roughly
70% Caucasian. The mean quetiapine dose in3 week completers was 584mg/day. About %2 of drug-
treated patients and about 2/3 of placebo-treated patients received concomitant lorazepam for the
management of acute agitation during days 1-14; actual dosing data was not provided.

The intent population was as follows:
-Quetiapine 81
~ -Placebo 89

Proportions completing to 3 weeks were as follows:
-Quetiapine  53/81 (65%)
-Placebo =~ 47/89 (53%)

“The ANCOVA model was as described above. The results on the prirﬁafy efficacy analysis are as
follows: ' ' '



Efficacy Results on YMRS Total Score for Study IL/0099 (LOCF) :
Baseline YMRS Abaseline YMRS [P-value(vs pbo)]

Quetiapine (n=81) ' 32 -4 0.021

Placebo (n=89) . 31 ’ -10 :

While not described here, results on MMRM analysis also favored quetiapine over placebo.
Conclusion: Dr. Levin considered this a positive study, as did Dr. Mahjoob; I agree.
5.1.2 Summary of IL/0100

This study was conducted at 44 foreign sites [Canada, Europe, India, and South Africa), and included

bipolar I inpatients (DSM-IV) having manic or mixed episodes. While this was a 42-day study, I will

focus on the 3 week results, since the primary analysis was at 21 days. All patients were either (1)
- being maintained on valproate (50 to 125 pg/mL) or lithium (0.6 to 1.4 mEq/L), and experienced the

manic or mixed episodes despite such maintenance therapy, or (2) were first started on one of these

2 drugs on an open basis prior to randomization (and presumably were not adequately controlled on
- monotherapyalone). Patients were continued on whatever mood stabilizer they had been on at the time
of randomization, with the goal, at least, of keeping themin the same plasma level ranges as indicated
above. In fact, exposures achieved were on the low side: the lithium range was 0.74 to 0.80 mEq/L,
and the valproate range was 68 to 75 pg/mL. Itturned out that lithium was the mood stabilizer for 83%
of patients, with the remaining 17% receiving valproate. Quetiapine dosing was initiated with 100
mg on day 1, with daily increases of 100 mg/day, until reaching 400 mg/day on day 4. On day 5, the
dose could be adjusted between 200-600 mg/day, and then between 200-800 mg/day for days 6 to 42
(based on efficacy and/or tolerability). . "

- Patients were approximately 50:50 male to female, the mean age was about 40, and patients were about
74% Caucasian. The mean quetiapine dose in 3 week completers was 423 mg/day. About %2 of drug-
treated patients and about 2/3 of placebo-treated patients received concomitant lorazepam for the -
management of acute agitation during days 1-14; actual dosing data was not provided.

The intent population was as follows: |

~ -Quetiapine 104

-Placebo 96

Proportions'completing to 3 weeks were as follows:
-Quetiapine  92/104 (88%)
~ -Placebo 78/96 (81%) -

The ANCOVA model was as described above. The results on the primary efficacy analysis are as
follows: - : '



" Efficacy Results on YMRS Total Score for Study IL/0100 (LOCF) :

‘ ' Baseline YMRS Abaseline YMRS [P-value(vs pbo)]
Quetiapine (n=104) 32 -15 0.281
Placebo (n=96) : 33 -13

Conclusion: The MMRM analysis was also negative, and there was general agreement that this was
a negative study.

5.1.3 Comment on Other Important Clinical Issues Regarding Efficacy

Evidence Bearing on the Question of Dose/Response for Efficacy

There was no evidence provided in this application pertinent to the question of dose response for
effectiveness. '

Clinical Predictors of Response -

Exploratory analyses were done, when feasible, to detect subgroup interactions on the basis of gender,
age, and race. There was no clear indication of differences in response based on these variables,
however, there was likely not adequate power to detect such differences.

Size of Treatment Effect

The effect size as measured by difference between drug and placebo in change from baseline in the
YMRS total score observed in the positive studies was similac to that seen in other positive mania
trials, and I consider this a sufficient effect to support an efficacy claim for this product in mania, both
monotherapy and as adjunctive therapy. ' ' '

Duration of Treatment

‘While the data from secondary analyses of these studies, particularly the 12 week data for the

“monotherapy studies, were suggestive of benefits beyond 3 weeks, we cannot draw any conclusions
about these results, given that they were secondary analyses. Thus, no definitive data were presented
in this supplement pertinent to the question of the longer-term efficacy of quetiapine in mania.

5.1.4 Conclusions Regarding Efficacy Data

These 3 positive trials (2 for monotherapy and 1 for adjunctive therapy) support the claim for short-
termefficacy of quetiapine, either as monotherapy or as adj unctive.therapy, in the treatment of bipolar
1 patients with emergent manic[”_ <1 episodes (either in drug free patients or in patients on
maintenance treatment with either valproate or lithium). The question of longer-term efficacy willhave
to be addressed in the future, as will the question of use in pediatric bipolar disorder.



5.2  Safety Data

Clinical Data Sources for Safety Review

- The safety data in the original submissien for quetiapine in the treatment of mania were derived
primarily from a total of n=208 quetiapine-exposed patients in monotherapy studies and n=196
quetiapine-exposed patients in add-on studies, representing a total person-time of about 49 years.

- These were 21-day studies (for the primary efficacy endpoint), with longer-term, placebo-controlled
extensions. As noted, the quetiapine doses ranged from 400-800 mg/day. The safety review also
examined data submitted as part of a PSUR submitted with the original supplements. As noted, there
was not a formal literature review, however, some general references were provided.

- Overview of Safety Findings

Safety Profile in Clinical Trials:

Overall, the profile of adverse events, labs, vital sign, and ECGs observed in this relatively small
'sample of patients was not obviously different fromthat seen in the-original NDA population, and there
were no new, unrecognized serious adverse events that could be reasonably considered related to
quetiapine use. There were 3 deaths, including 2 in the placebo groups and 1 in a quetiapine patient
that was notreasonably attributable to quetiapine. There were a total of 17 SAEs among quetiapine-
exposed patients, compared to 25 among placebo patients. Only 2 of the SAEs in quetlapme-exposed _
patients could be reasonably attributed to this drug (syncope and orthostatic hypotension). All of the
quetiapine dropouts for likely drug-related adverse events were for events knownto be associated with
this drug. The following expected changes were seen with quetiapine: slight weight gain; modest-
decrease in thyroxine, but no patients with clinical hypothyroidism. Of note, there were 2 quetiapine-

- exposed patients with neutropenia. There was no difference from placebo in mean change from
baseline in glucose. No ECG effect was demonstrated. The profile of common and drug-related
adverse events emerging from this database was as follows: somnolence, asthenia, dizziness, dry
mouth, weight gain, and -orthostatic hypotension. :

- PSUR:

The PSUR covered a period from 8-1-01 to.7-31-02, and included both spontaneous reports as well
as some limited data from several clinical trials in populations other than bipolar. I will focus my
comments onnew informationderived fromspontaneous reports. These reports revealed new findings
“intwo areas. First, there were reports of additional overdose cases, included fatal cases, as well as
cases involving other serious consequences, €.g., coma, seizures, various serious cardiac eventsi.
[-. 1 Inaddition, there are reports of serious events that are uncommon as background events and are
not listed in currently approved labeling, including, but not limited to, the following: rhabdomyolysis,
anaphylaxis, hyponatremia/SIADH, SJS. There are additional reports of neutropenia. We will ask the
~ sponsor to modifiy both the Overdose section and the Postmarketing Reports sections of Seroquel
labeling, with new language to address these new findings. ' : :



, Future Needs:

While quetiapine has been demonstrated to be reasonably safe in this population, either as monotherapy
or as add-on therapy, there is a need for longer-term safety data in this population, given the likelihood
that it will be used more chronically. Of particular interest would be the issue of induction of either
mania or depression during longer-term use. There are literature reports suggesting the possibility of
mania induction with this drug, despite the demonstrated advantages for mania during shorter-termuse.

5.3  Clinical Sections of Labeling
We have made relatively minor changes to the sponsor’s proposed additions to labeling based on this
supplement. S ' ’
60 WORLD LITERATURE
While no formal literature review was provided in these supplements, the sponsor did provide several-
general references, which were reviewed by Dr. Levin. He did not discover any previously
. unrecognized important safety concerns for this drug. “We will ask for a literature update in the
approvable letter. '

7.0 FOREIGN REGULATORY ACTIONS

To my knowledge, quetiapine is not approved for the treatment of mania, either as monotherapy or as
adjunctive therapy, inany countries. We will ask for a regulatory status update in the approvable letter.

80 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING : '

‘We decided not to take this supplement to the PDAC.

9.0 DSIINSPECTIONS

Inspections were conducted at 2 foreign sites for supplement 16: Satkeviciute (Lithiuania) and
Andrezina (Latvia), both from study 104. The Satkeviciute site was classified as NAI and the
- Andrezina site was classified as VAI, based onminor deficiencies. Overall, the data from these 2 sites -

were judged to be acceptable. - :

10



Inspections were conducted at 2 US sites for supplement 17: Bari (Chula Vista, CA) and Goenjian
(Long Beach, CA), both from study 99, the sole positive add-on study. Both sites were classified as
VAL based on minor deficiencies. Overall, the data from these 2 sites were judged to be acceptable.

10.0 APPROVABLE LETTER

An approvable letter acknowledging our decision to proceed with an approval action pending
agreement on labeling has been included with the approvable package. We have also asked for a safety
update, a regulatory status update, and an updated literature review.’

11.0 CONCLUSIONS AND RECOMMENDATIONS

I believe that AstraZeneca has now submitted sufficient data to support the conclusion that Seroquel
is effective and acceptably safe for both monotherapy and as adjunctive therapy in the acute treatment
of mania. ] recommend that we issue the attached approvable letter with our proposed labeling for this
product.

cc: .
Orig NDA 20-639/S-016 & 017 (Seroquel/Mania)
HFD-120/Division File )
HFD-120/TLaughren/RKatz/RLevin/DBates

DOC: MEMSRQMN AEI

S11
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FOOD and DRUG ADMINISTRATION
CENTER for DRUG EVALUATION and RESEARCH

DIVISION of NEUROPHARMACOLOGICAL DRUG PRODUCTS

(HFD-120)
Brand Name: SEROQUEL ®
VGen.e_ric Name: Quetiapine [ |
Drug Category: Antipsychotic |
Sponsor: AstraZeneca
Indication: - Acute Mania of Bipolar Disorder
NDA Numbers: 20-639/S-016 and S-017
Correspondence Date: November 12, 2003
Medical Reviewer: Robert Levin, M.D.

Type of Review: Analysis of Sponsor’s Response to Division’s Approvable Letter

I. Background .

On October 27, 2003, the Division sent the sponsor an approvable letter regarding
supplemental NDAs 20-639/S-016 and 20-639/S-017 (acute treatment of mania with
quetiapine as monotherapy or adjunctive therapy). On November 12, 2003, the sponsor
submitted a response that addresses the requests of the Division. The main items include
changes in labeling of several sections, a safety update, a World Literature Update, and a
Post Marketing Update. '

IL Sources of Information

A. “Response to the approvable letter from the FDA (dated 27 October 2003)
regarding the supplemental new drug application S-016 and S-017 for
SEROQUEL® (quetiapine fumarate) tablets — Safety Update”

B. “Post Marketing Update for Bipolar Mania Submission Seroquel (November 7, -
2003)” _ o

I11. Estimated Cumulative Seroquel Exposure

It is estimated that about 6.1 million patients worldwide (an estimate of almost 5.2
million patients in the US and 0.9 million patients ex-US) have been exposed to
quetiapine for all time through 30 September 2003 for the US, and through 31 March
2003 for ex-US. Patient years of quetiapine use were calculated from the number of



tablets delivered to wholesalers worldwide since SEROQUEL was first launched in 1997 -
(international birth date). A daily dose of 300 to 450 mg/patient/day was assumed, based
upon 1-year exposure. It is estimated that there have been 1,443,083 to 2,164,625 patient
years of quetiapine use since the international birth date, based on the assumed average
daily dose. :

IV Labeling Changes

The sponsor has proposed a number of revisions. The Division accepts several of the
minor amendments; however, the Division would like to retain most of the labeling
language that was sent to the sponsor along with the approvable letter. The sponsor
would like to make references to “12-week trials,” including the 9-week extensions of the
pivotal, acute, 3-week, monotherapy trials. Since the sponsor did not prospectively
designate the 12-week time points as primary or secondary endpoints, the sponsor could
not make a claim for the trials for a time frame beyond 3 weeks, which was clearly the
primary endpoint agreed upon prospectively by the Division and the sponsor. The
indication sought is acute mania in patients with Bipolar Disorder, where the acute period
was prospectively defined as 3 weeks. Relevant sections include Clinical Efficacy
Data/Bipolar Mania, the description of clinical trial results in the monotherapy and
adjunctive therapy trials, INDICATIONS AND USAGE, Bipolar Mania section.

The Division has made substantial changes in the OVERDOSE section. Labeling must
include the fact that overdose with SEROQUEL, alone or in combination with other
medications, has been associated with death. Overdose with SEROQUEL has also been
associated with coma, seizure,{_  _Thypotension, prolongation of the QT mterval and
other serious cardiac events.

V. Safety Update for Clinical Trials

A. Clinical Studies”"  Jand US/0043
The safety update presents the adverse events from[ 1 recent clinical studies of

-quetiapine in indications other than bipolar mania. [ 7
C - 1
i 7. The second

of these studies (5077US/0043), in patients with schlzophrema had database lock on 18
November 2002; although database lock occurred approximately 6 weeks before the
submission date, the sponsor states that data from this study represent a substantial
contribution to the safety profile of quetiapine and are therefore included in this update.

Study Slody title ' . Dt of databose
_tumber . bock

t————p.

'
L |

. SOTHISon A Multicedter, Dovble-blind, Rendomised Comparison of the Elficacy & Naveanber 2002
and Safity of Quetispine Pamurate ¢ SEROQURE™;) and Rispeeidone .
(RESPERDAL) i the Treatiment of Paticots with Schizopheenia




No new or unexpected safety findings were reported in theC Jrecent clinical trials. The
patterns of adverse events reported in the studies are similar to those seen in the previous

quetiapine clinical trials. C ' 1
C 1
C 1 In study US/0043, the most commonly reported adverse events were

somnolence, headache, weight gain, dizziness, dry mouth, and dyspepsia. The sponsor
did not provide information about deaths, serious adverse events, or dlscontmuatlons due
to adverse events for these £ Jtrials.

VI. Worldwide Literature: Update
The sponsor conducted a search of the medical llterature for the period 1 August 2003 to
6 November 2003, in order to identify any articles pertaining to the safety of quetiapine
.published since the most recent PSUR, submitted to the FDA on 25 September 2003, was
- produced. The search was conducted by Leonard A. Jankauskas MS, Product Literature
Content Manager and Research Information Scientist, AstraZeneca using the
AstraZeneca database “Product Literature at the net” (PL@net). (See Appendix C for a
summary of Mr. Jankauskas’ credentials). The PL@net database includes publications
that are cited in MEDLINE® and other databases. A query was conducted on the
English-language database using the controlled vocabulary term “quetiapine”; the results
were subsequently queried for entries pertinent to “adverse events”, “toxicity”, and
“poisonings.” Publications that included only single case reports or reviews of the
- primary literature were not included. Results of the query were reviewed for pertinence to
drug safety and were categorized by the topics used in the most recent PSUR. The results
of the search are listed in Appendix B. The abstracts presented are either those generated
by Thomson ISI® (producers of Current Contents), based on a review of the entire
~ article, or are the original published abstracts. The literature items identified via the
search were reviewed by Jamie Mullen MD, Senior Director, Clinical Research,
AstraZeneca. Based on this medical review, the sponsor believes that the results of the
literature search are consistent with the conclusions articulated in the PSUR submitted 25
September 2003 and that no new concerns pertaining to the safety of quetiapine have
been identified. : :

I reviewed the 33 journal article abstracts provided by the sponsor. Twenty-one of these
pertained to glucose metabolism or diabetes mellitus. - Others pertained to

- hyperlipidemia, prolactin, use in pregnancy, QT prolongation, overdose, and pediatric use
of quetiapine. There were no new or unexpected findings that would change the safety
profile of quetiapine treatment.

VIL Pbsf Marketing Update for Bipolar Mania Submission (Seroquel) 11-7-03

A. Adverse Events Reported in the Post Marketing Period

The AstraZeneca safety database (Clintrace) contains global AE reports, from consumers,
‘health care professionals, registries, clinical trials, and literature articles for SEROQUEL.
For clinical studies, orily reports that have a serious AE associated with them are stored in
Clintrace. The following summary is based on information in Clintrace through 28
October 2003.



There are no new or unexpected safety findings, based on post-marketing reports. The
information is nearly identical to the safety information submitted in the PSUR covering
August 1, 2001 to July 31, 2002. That PSUR has been reviewed in detail as part of the

~ sNDA review. As in the PSUR, several types of serious adverse events are discussed:
Stevens Johnson Syndrome, Anaphylactic Reactions, Rhabdomyolysis, Elevated Blood
Creatine Phosphokinase Concentration, Hyponatremia and SIADH, Agranulocytosis, and
Neutropenia. All of these adverse events were identified during the integrated review of -
safety and the review of the PSUR which had been submitted originally with the SNDA
submission.

B. Regulatory Update '

The status of all actions taken or pending by Health Authorities with regard to
SEROQUEL for the time period of 1 August 2002 through 27 October 2003 have been
provided by the sponsor in this submission. .

There have been no withdrawals or suspensions, restrictions on distributions, changes in
target populations or indications or formulation changes taken for safety reasons during
this PSUR period. '

 Conclusions and Recommendation _
In summary, the sponsor has provided a detailed and adequate response to the Division’s
approvable letter. The findings from the safety updates and literature updates have not
revealed any new or unexpected safety findings.

Many of the sponsor’s proposed changes in labeling would not be acceptable, since they
are not consistent with the indication sought or the endpoints that the Division and the
sponsor had agreed upon. - :

I recommend that the Division discuss the labeling items, before taking an approval
action for this supplemental NDA. :

- Robert Levin, M.D., December 2, 2003
Medical Reviewer,
FDA CDER ODEI DNDP HFD 120

cc: HFD 120 -
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MEDICAL OFFICER .

We have reached agreement on final labeling, and T
agree that these supplements can now be approved.--TPL



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: January 8, 2004
FROM: Thomas P. Laughren, M.D.

Team Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products

HFD-120

SUBJECT: Recommendation for Approval Action for Seroquel (quetiapine) for the treatment of
manici_ 1 episodes in bipolar disorder (both monotherapy and adjunctive
therapy)

TO: File NDA 20-639/S-016 and S-O-l7

[Note: This overview should be filed with the 11-11-03 response to our 10-27-03
approvable letter.]}

The sponsor responded to our 10-27-03 approvable letter with an 11-11-03 complete response,
including a safety update, a world literature update, a postmarketing update, and a counter-proposal
for labeling. These materials were reviewed by Robert Levin, M.D., from the clinical group.

The safety update included data from2 clinical trials, one in dementia and one in schizophrenia. Dr.
Levin concluded that no new or unexpected safety findings were revealed in these studies.

The literature update included abstracts for 33 published papers, and these were reviewed by Dr.
Levin. Again, he concluded that there were no new or unexpected safety findings.

The postmarketing update included information through 10-28-03, and was almost identical to the
PSUR reviewed as part of a previously submitted update to the original submission. Thus, he again
. concluded that there were no new or unexpected safety findings revealed in this update.

Negotiations over final labeling occurred over a roughly 1 month period, and we reached final

* agreementas of 1-8-04. Importantly, we have not included a reference in labeling to the monotherapy

trials as 12-week studies, since this had notbeen adequately documented as a key secondary analysis.

However, the sponsor has indicated that they do have internal documentation for such specification,

~ and they will plan to submit this in support of a labeling supplement, postapproval, to gain this

- additional language in labeling. We have agreed to most of the sponsor’s other modest changes to
labeling. :



Conclusions and Recommendations: I believe that AstraZeneca has now submitted sufficient data to
support the conclusion that Seroquel is effective and acceptably safe for both monotherapy and as
adjunctive therapy in the acute treatment of mania. I recommend that we issue the attached approval
letter with our mutually agreed upon final labeling.

cc: ' : , -
Orig NDA 20-639/S-016 & 017 (Seroquel/Mania) -
HFD-120/Division File
HFD-120/TLaughren/RKatz/RLevin/DBates/RNighswander

DOC: MEMSRQMN.AP1
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Review of NDA Labeling Supplement

Sponsor: AstraZeneca
NDA: 20-639/SE16; SE17 -
Brand Name: SEROQUEL ®
Generic Name; - Quetiapine [~ ]
Drug Category: ‘ Antipsychotic
Indication: Mania of Bipolar Disorder
Correspondence Date: ’ January 22,2004 & Aril 13, 2004
Information Submitted: . Documentation of Statistical Analysis Plan and
- Unblinding Procedures
Medical Reviewer: Robert Levin, M.D.

L Background »

- The sponsor has submitted a labeling supplement for the indication of Mania associated with
Bipolar Disorder, in order to describe in labeling the positive results of a proposed secondary
outcome measure: the change in mean Young Mania Rating Scale score (YMRS) at the end of 12
weeks of quetiapine monotherapy in two trials. The sponsor had previously submitted
supplemental NDAs 20-639 SE16 and SE17 for the indication of acute (3 weeks) treatment of
mania. The supplemental NDA was approved, based on the efficacy and safety results from two
acute monotherapy trials of quetiapine in subjects with mania associated with Bipolar Disorder
(studies IL/0104 and 11/0105). Although the sponsor simultaneously submitted efficacy and
safety data for the full 12 weeks of the trials and mentioned in proposed labeling the “12-weeks

C 717 of the studies, it initially appeared that the sponsor had not prospectively designated
the 12-week endpoint as a key'secondary efficacy endpoint in the statistical analysis plans. In
the Statistical Analysis Plan originally submitted (dated June 30, 2000), the secondary endpoint
(the change in mean YMRS score at 12 weeks) was not designated as a key secondary endpoint.
The statistical analysis plan specified that “the change from baseline in YMRS score at week 12
(LOCF)” would be analyzed as part of an “exploratory analysis.” The single protocol
amendment (dated July 27, 2000) submitted to the Division did not contain a statistical analysis
plan designating the 12-week endpoint as a key secondary endpoint. However, the sponsor
stated that a subsequent amendment did contain an SAP that desngnated the 12-week endpomt as
a key secondary outcome measure.

On January 6, 2004, the Division held a teleconference with the sponsor during which the

- sponsor requested that the Division formally consider approving a labeling supplement to include
a description in labeling of the efficacy results at the proposed 12-week secondary endpoint. ‘The
Division stated that we would consider the request, if the sponsor would submit documentation

_ of the prospective statistical analysis plans that specified the plan to analyze the 12-week
endpoints as key secondary efficacy measures in studies IL/0104 and IL/0105.



I1. Review of the Labeling Supplement Documents |

A. Contents of the Submission _

The sponsor has submitted: 1) “Documentation of Statistical Analysis Lock Dates and Data
Unblinding Dates for the Quetiapine Mania Studies”; 2) A.hardcopy of the Statistical Analysis
Plan (dated August 21, 2002) for the two relevant studies (0104 and 0105).

B. Review of the Statistical Analysis Plan Amendment and Supporting Documention
The sponsor states that prior to unblinding of studies 104 and 105, the Statistical Analysis Plan
had defined the 12-week assessment of YMRS scores as an outcome measure. “Within each
SAP, the 12-week YMRS endpoint was defined prospectively as the pre-eminent secondary
endpoint.” In addition, it was specified that this secondary endpoint would be analyzed only if
the primary endpoint was positive. The sponsor also states that supportive documentation

- includes the validated dates for the finalization and lock of the SAP, unblinding dates, and-other
supportive information.

Sponsor’s Table of Document Lock and Unblinding Dates

Document Title Document Lock Date ‘ Database Unblinding Date

(GEL Version Created) (DIPLOMAT) .
Statistical Analysis Plan for Study August 26, 2002 , August 28, 2002
5077IL/0105 »
Statistical Analysis Plan for Study September 5, 2002 September 18, 2002
50771L./0105 '
Statistical Analysis Plan for August 22, 2002 N/A
combined studies 5077IL/0104 and | ‘ :

"L S077IL/0105

In the newly received Statistical Analysis Plan amendment, the change from baseline in mean
YMRS score at Day 84 is listed first among the 14 secondary outcome measures. In the SAP
‘section regarding multiplicity analysis, the sponsor states: “The considerations made for
addressing multiplicity in Trial 104 and Trial 105 are fully documented in the corresponding
study SAP. The primary analysis in both trials is a two-group comparison of a single null
hypothesis, i.e. change from baseline in YMRS total score at Day 21 (LOCF) in quetlapme
_versus placebo, tested at a significance level of 0.05. Successful outcomes of the primary
analysis in both these trials are regarded as substantial evidence that quetiapine is more effective
than placebo in the treatment of acute mania. If and only if the primary analysis is statistically
significant, an analogous confirmatory analysis of the change from baseline in YMRS at Day 84
(LOCF) will be made to evaluate the maintenance of effect. This stepwise sequential procedure.
will be used within Trial 104, Trial 105 and for the integrated analyses across Trial 104 and Trial
* 105 in order to ensure a multiple level of significance of 0.05. The multiple level of significance
is controlled for given that no confirmative claim is made for maintenance of effect unless the
primary analysis is sxgmﬁcant This is in accordance w1th the CPMP guldelme points to consider
on multiplicity issues in clinical trials.”

Git)bal Electronic Library Time-Stamp System




significantly superior to placebo (P0.0001). There was no statistically significant difference
between quetiapine and haloperidol treatments.

The results of Study 105 are similar, except for the comparison of quetiapine with lithium at Day
84. Treatment with quetiapine was superior to treatment with placebo, and treatment with lithium
was superior to treatment with placebo.

Table 2. (Monbthera'py Study IL/0105): Reviewer's Efficacy Analysis Results of Change in Mean
YMRS Scores (LOCF)

e Study IL/0105
Day of Treatment . " Comparison
Assessment | Attribute QTP PLA LIT _QTP-PLA | LIT-PLA | QTP-LIT
N (MITT) 107 95 98 .
Day21 | Mean A | -16.07 -8.61 -17.29 -7.56 -9.00 144
P-val | . <0.0001 <0.0001 0.3979
_ N (MITT) 107 95 98 :
Day84 | MeanA | -17.37 -12.90 -18.78 -4.31 -5.91 1.59
P-Val v . ‘ 0.0043 0.0002 0.2344 -

At Day 21, quetiapine treatment was statistically significantly superior to placebo treatment

(P < 0.0001), and lithium treatment was statistically significantly superior to placebo treatment
(P < 0.0001). There was no statistically significant difference between quetiapine and lithium
(P=0.3979). At Day 84, quetiapine treatment was statistically significantly superior to treatment
with placebo (P = 0.0043). Haloperidol treatment was statistically significantly “superior to
placebo treatment (P =0.0002). There was no statistically significant difference between
quetiapine treatment and lithium treatment.

IV. Safety Analysis : , : : _
Results of the 12-week safety data indicate that quetiapine monotherapy in subjects with Bipolar -
Disorder, Manic Episode was reasonably safe and tolerable. There were no new or-unexpected
safety concerns with quetiapine treatment in this study population.

V. Conclusions and Recommendations - _

In my opinion, the sponsor has provided sufficient documentation to support the claim that the
12-week endpoint was prospectively designated as a key secondary. outcome measure. The
sponsor has submitted a signed Statistical Analysis Plan stamp-dated through the Global .
Electronic Library System on August 21, 2002, which was before the dates of unblinding of the
two 12-week trials. I recommend that the Division take an approvable action for sNDA

20,639/SLR-020.



The sponsor states that the Global Electronic Library (GEL) timestamp system allows the
sponsor to verify the date that a document was received in the system. Each document includes a
unique Version Identifier and Version Created Date and Timestamp. Whenever a document is
modified and approved in GEL, the Version Identifier and the Version Created date and time are
updated. Therefore, the system records when a document was last approved and locked from
further modification. The sponsor states that these attributes are “system maintained” and cannot
be manually altered. After the SAPs were finalized in GEL system, the signature pages were
printed for wet ink signatures. When printed, each signature page is watermarked at the bottom
of the page with a number of relevant features.

The sponsor has provided documentation that the original statistical analysis plan was entered
into the Global Electronic Library on August 22, 2002 at 08:31:48, which was before the dates of
unblinding. In addition, the Statistical Analysis Plan contains the handwritten signatures (dated
August 22, 2002) of the Project Statistician, the Global Product Statistician, and the Global
Project Team Physician. '

C _} Database Unblinding ‘

The sponsor states that with the 7 system, study randomization schemes are created
and stored and that an electronic system log records the identity of any user who broke the
randomization, as well as the date of the unblinding. The sponsor states that unblinding for
Study 104 occurred on August 28, 2002 and that unblinding of Study 105 occurred on September
18, 2002. ,

I Efficacy Results for the 12-Week Quetiapine Monotherapy Studies

“Studies 104 and 105 had nearly identical designs. They were multicenter (all non-U.S.),
‘randomized, double-blind, placebo-controlled, flexible-dose, quetiapine monotherapy trials with
a 3-week acute phase and a 9-week extension phase. In study 104, there was a haloperidol
treatment arm, and in Study 105, there was a lithium treatment arm for the purpose of

~ determining assay sensitivity. Subjects were adult inpatients with a diagnosis of Bipolar I
Disorder, Manic Episode. Study 104 included 302 subjects at 50 international sites, and Study
105 included 302 subjects at 38 international sites. The table below illustrates details regarding
the studies : ' :
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TRIAL NUMBER TRIAL DESIGN & OBJECTIVE STUDY DRUG DISPOSITION of SUBJECTS
DATES REGIMENS
1L/0104 Multicenter, randomized, double-blind, placebo- | Quetiapine: Screened: 353
controlled, parallel group, flexible-dose study to | Flexible-dose: 100-800 Randomized: 302 (86%)
49 International | assess the anti-manic efficacy and safety of mg orally, divided BID | Treated: 299
sites quetiapine monotherapy in subjects with Bipolar Quetiapine: 101
I Disorder, Manic Episode. Haloperidol: Placebo: 100
(Europe, Asia, Flexible-dose: 2-8 mg Haloperidol: 98
South America) | Duration orally, divided BID '
21 days for primary analysis Discontinued [Day 21, Day
1-7-01 to 4-25-02 | 84 days of double-blind treatment Placebo: 84

Quetiapine Exposure
Days 1-21: 5.1 subject-years
Days 1-84: 15.4 subject-years

matching tabs; flexible-
BID

Discontinued: 33%, 50%
Quetiapine: 35%, 46%
Placebo: 40%, 58%

Haloperidol: 22%, 46%

IL/0105

38 International
sites

(Europe &
Asia)

4-3-01 to 5-27-02

(Lithium arm used for assay sensitivity instead ‘
of haloperidol. Otherwise, the study design was
identical to that of IL/0104).

Duration
21 days for primary analysis
84 days of double-blind treatment

Quetiapine Exposure
Days 1-21: 5.9 subject-years
Days 1-84: 20.3 subject-years

Quetiapine:
Flexible-dose: 100-800
mg orally, divided BID

Lithium:

Day 1: 900 mg/day.
Target serum Li level:
0.6-1.4mEq/ L

Placebo:

matching tabs; flexible-
doses

Orally, divided BID

Screened: 370
Randomized: 302 (82%)

Treated: 302

Quetiapine: 107
Placebo: 97
Lithium: 95

Discontinued [Day 21, Day
84

Discontinued: 18%, 42%

Quetiapine: 9%, 33%
Placebo: 30%, 64%
Lithium: 14%, 32%

Summary of Statistical Reviewer’s Efficacy Results for Study 104 & 105
In summary, both studies were positive at both the 3-week and 12-week endpoints. Dr. Mahjoob
has constructed summary tables shown below.

Table 1. (Monotherapy Study IL/0104): Reviewer's Efficacy Analysis Results of the Mean Change in
YMRS scores (LOCF)

Day of

Assessment

Study 1L/0104

Treatment

Comparison

Attribute PLA HAL

Day 21

100 98
-16.37

N (MITT)
Mean * *

QTP - PLA

HAL - PLA

P-Val

Day 84

N (MITT)
Mean ® ©

<0.0001

At Day 21, quetiapine was statistically significantly superior to placebo (P=0.0089). Haloperidol
was also statistically significantly superior to placebo (P<0.0001); however, there was no
statistically significant difference between quetiapine and haloperidol. At Day 84, quetiapine was
statistically significantly superior to placebo (P<0.0001), and haloperidol was statistically




significantly superior to placebo (P0.0001). There was no statistically significant difference
between quetiapine and haloperidol treatments.

"The results of Study 105 are similar, except for the comparison of quetiapine with lithium at Day
84. Treatment with quetiapine was superior to treatment with placebo, and treatment with lithium
was superior to treatment with placebo.

Table 2. (Monotherapy Study IL/0105): Reviewer's Efficacy Analysis Results of Change in Mean
YMRS Scores (LOCF)

Study IL/0105
Day of ‘ Treatment Comparison
Assessment | Attribute PLA LIT - PLA

N (MITT) 95 0

Day 21 Mean * ¢
P-Val

N (MITT)
Day 84 Mean - *
P-Val

At Day 21, quetiapine treatment was statistically significantly superior to placebo treatment

(P < 0.0001), and lithium treatment was statistically significantly superior to placebo treatment
(P < 0.0001). There was no statistically significant difference between quetiapine and lithium
(P=0.3979). At Day 84, quetiapine treatment was statistically significantly superior to treatment
with placebo (P = 0.0043). Haloperidol treatment was statistically significantly superior to
placebo treatment (P =0.0002). There was no statistically significant difference between
quetiapine treatment and lithium treatment.

IV. Safety Analysis .

Results of the 12-week safety data indicate that quetiapine monotherapy in subjects with Bipolar
Disorder, Manic Episode was reasonably safe and tolerable. There were no new or unexpected
safety concerns with quetiapine treatment in this study population.

V. Conclusions and Recommendations

In my opinion, the sponsor has provided sufficient documentation to support the claim that the
12-week endpoint was prospectively designated as a key secondary outcome measure. The
sponsor has submitted a signed Statistical Analysis Plan stamp-dated through the Global
Electronic Library System on August 21, 2002, which was before the dates of unblinding of the
two 12-week trials. I recommend that the Division take an approvable action for sNDA
20,639/SLR-020.



Robert Levin, M.D., May 11, 2004
Medical Reviewer,
DNDP CDER FDA

Cc: HFD 120
T Laughren
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NDA 20-639, SE1-016
NDA 20-639, SE1-017

DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA#: 20-639 DATE REVIEWED: 6/8/03
REVIEW #: 1 REVIEWER: Donald N. Klein, Ph.D.

SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
Original - 12/30/02 12/30/02 1/2/03

NAME & ADDRESS OF APPLICANT:

AstraZeneca UK Limited-

Alderley Park .

Macclesfield, Cheshire, SK10 4TG
England '

DRUG PRODUCT NAME:

Proprietary: Seroquel®
Established (USAN) (1996): quetiapine fumarate

PHARMACOL. CATEGORY/INDICATION:
S-016: Monotherapy Indication

S-017: Adjunctive Therapy Indication
- DOSAGE FORM: film-coated tablet
STRENGTHS: 25 mg, 100-mg, 150 mg, 200 mg, and 300 mg

ROUTE OF ADMINISTRATION: Oral

Rx/OTC: Rx

SPECIAL PRODUCTS: __Yes xx No



.NDA 20-639, SEI-016 & SEI-017 Seroquel Tablets, AstraZeneca

2

- CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT:

2-[2-(4-(Dibenzo[b,f][1,4]thiazepin-11-yl-1-piperaziny-1)ethoxy]ethanol fumarate (2:1) (salt)

Molecular formula: CooHgoNgO,S, . C.H,O,
MW: 883.11 .
CAS: 111974-72-2

—/—OH
0

/\/

|

EFFICACY SUPPLEMENTS PROVIDE FOR: Treatment of acute bipolar mania: monotherapy indication (S-016)

and adjunctlve therapy indication (S- 017)

SUPPORTIVE APPLICATIONS: DMFs [
- A

CONCLUSIONS:' Recommend Approval of the CMC section.

3



Redacted 2 page(s)
of trade secret and/ or
confidential commercial

information from

CM‘CW@L r\!/ Review/



This is a representation of an electronic record that was signed electronlcally and
this page is the manifestation of the electronic signature.

Donald Klein
6/8/03 03:24:33 PM
CHEMIST

The EA reviews and jackets are in your mailbox.
Thomas Oliver

6/9/03 10:00:31 AM
CHEMIST



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
NDA 20-639/5-016 & S-017

EA/FONSI




ENVIRONMENTAL ASSESSMENT
AND
~ FINDING OF NO SIGNIFICANT IMPACT

FOR

'SEROQUEL® TABLETS
(quetiapine fumarate)

NDA 20-639 / S-016
Treatment of acute bipolar mania (mono-therapy)

- Food and Drug Administration |
Center for Drug Evaluation and Research

Division of Neurological Drug Products
© (EFD120) |

Jahuary 28, 2003



FINDING OF NO SIGNIFICANT IMPACT
NDA 20-639 /8-016

SEROQUEL® TABLETS (quetiapine fumarate)
Treatment of acute bipolar mania (mono-therapy)

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess the
environmental impact of their actions. FDA is required under NEPA to consider the environmental
impact of approving certain drug product applications as an integral part of its regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and Research, has carefully
considered the potential ervironmental impact of this action and has concluded that this action will
not have a significant effect on the quality of the human environment and that an environmental
impact statement, therefore, will not be prepared.

This supplement requests approval of Seroquel Tablets (quetiapine fumarate) for treatment of acute
polar mania (mono-therapy). In support of its supplemental new drug application, AstraZeneca’
‘"Pharmaceuticals LP prepared an environmental assessment {attached) in accordance with 21 CFR
Part 25 which evaluates the potential environmental impacts from the use and disposal of this
product.

Quetiapine fumarate is a chemically synthesized drug currently approved for treatment of acute and
chronic psychoses, including schizophrenia.

Quetiapine fumarate and its metabolites and conjugates may enter the aquatic environment from
patient use and disposal. Quetiapine fumarate is not degraded by aerobic and anaerobic, hydrolytic
and photolytic mechanisms. The toxicity of quetiapine fumarate to environmental organisms was
characterized. The results indicate that the compound and its metabolites and ‘conjugates are not
‘expected to be toxic to aquatic organisms at the expected environmcntal introduction concéntration.

ALUS. hprlldlb and clinics, empty or partially empty packages wnll be dlprbUd ol according to ’
hospital or clinic procedures. Empty or partially empty containers from home use typically will be
disposed by a community’s solid waste management system which may include landfills,
incineration and recycling, while minimal quantities of the unused drug may be dlsposed in the sewer
system.

The Center for Drug Evaluation and Research has 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. Ilsted inor c]lglble for llstmg in the National -
Register of HlStOl’lC Places. '




PREPARED BY
Florian Zielinski
Chemist, Center for Drug Evaluation and Research
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Environmental Officer, Center for Drug Evaluation and Research
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1. DATE
20 November, 2002

2. NAME OF APPLICANT/PETITIONER

AstraZeneca Pharmaceuticals LP

3.  ADDRESS

AstraZeneca Pharmaceuticals LP
1800 Concord Pike

PO Box 8355 ‘
Wilmington, DE 19803-8355

4. DESCRIPTION OF PROPOSED ACTION

4.1 Requested approval

AstraZeneca LP has filed an NDA pursuant to section 505(b) of the Federal Food,
Drug and Cosmetic Act for Seroquel® 25 mg, 100 mg, 150 mg, 200 mg and 300 mg
tablets packaged in bottles and hospital unit dose packages. An environmental
assessment (EA) is being submitted pursuant to 21 CFR part 25..The EA is compiled
in accordance with ‘Guidance for Industry, Environmental Assessment of Human
Drug and Biologics Applications” CDER, CBER, FDA July 1998, '

4.2 Need for action

Seroquel is currently marketed for the treatment of acute and chronic psychoses,
including schizophrenia. An application has been filed to register Seroquel for use in
acute bipolar mania.

43 " Locations of use

: 'Usagc of Seroquel will occur in households, but also in hospltals throughout the - ‘
Umted States. '

4.4 Disposal sites

Empty ur partially cinpty packages fiom U.S. hospilals, plhiaunacics or clinics will be -
disposed of according to hospital, pharmacy, or clinic procedures.

5. IDENTIFICATION OF SUBSTANCES THAT ARE THE
SUBJECT OF THE PROPOSED ACTION

See CMC module, Nomenclature and Stfucture.
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5.1 Nomenclature

5.1.1 Established name (U.S. Adopted name - USAN)
Quetiapine fumarate

5.1.2 Brand/Proprietary name/tradename
Seroquel ' '

5.1.3 Chemical names or genus/specles of blologic product (e.g., virus)

' 5.1.3.1  Chemical abstracts (CA) index name
Ethanol[2(2-[4(dibenzo[b,f][1,4]- thiaiepin—l 1-y1-1) piperazinyl)ethoxy]- (E)-2—
butenedioate(2:1)

'5.1.3.2 Systematic chemical name

IUPAC name:
Bis[2—(2-{4(dibenzo[b,f][1,4]- thiapin 1 l—yl)plperazm— —yl] ethoxy)

ethanol]fumarate

5.2 ~ Chemical abstracts service (CAS) registrafion number

_Quetiapine fumarate: 111974-72-2
Base: 111974-69-7

53 Molecular formula

Quetiapine fumarate consists of two base components and one acid component.

CiHs4 NgO3S: (quetiapine ﬁ.xmarate)
C21H2sN302S (base)

54  Molecular weight

Quetiapine fumarate consists of two base components and one acid component.

883.1 (quetiapine fumarate)
767 (quetiapine = 2 x base)

55 Structural (graphic) formula/amino acid sequence

Quetiapine fumarate

4 (15) -



6. ENVIRONMENTAL ISSUES

6.1 Assessing Toxicity to Environmental Organisms
6.1.1 Environmental Fate of Released Substances
6.1.1.1 ldentificatibn of Substanccs of Interest

After oral administration, quetiapine is climinatcd almost completcly by metabolism,
as <1% of the excreted dose can be recovered in urine and faeces as the parent
compound (quetiapine) (Appendix I — Confidential). Approximately 73% of the dose
is excreted as metabolites in urine and 20% is excreted in faeces (Appendix I —
Cenfidential). Eleven of the metabolites have been identified, some of which are
conjugates of cither the metabolites or the parent compound. The conjugates of the
parent compound accounts for approximately 1.4% of the given dose. There are two
main excreted humarn metabolites of quetiapine; the sulfoxide acid metabolite

(M. 280,886) (Fig- 1), and the parent acid metabolite (M 289,663) (Fig. 2). Both
metabolites are mainly excreted via urine, but a small amount of each metabolite is
also excreted via the faeces. The excretion of M 289,886 altogether represents
approximately 28% (24% via urine + 4% via faeces) of the given dose, whereas the
excretion of M 289,663 represents approximately 29% (27% + 2%) of the given dose.

The remaining identified excreted metabolites each account for less than 5% of the

given dose, except for the sulfoxide (ICI 213,841), which accounts for approx:mately
6% of the given dose (Appendix I — Confidential).
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-Figure 1. Structural formula for the sulfoxide acid metabolite (M 289,886).
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Figure 2. Structural formula for the parent acid metabolite (M 289,663).

The pharmacological effect of the two main excreted metabolites (M 289,886 and

M 289,663) was testzd in vitro (Appendix I — Confidential). Neither of these.
metabolites showed any pharmacological activity in terms of binding affinity and
behavioural tests of dopamine antagonism. Regarding the remaining metabolites, four
- of them showed potencies similar to or greater than the parent compound. The -
unconjugated forms of these metabolites represent 4.5% of a given dose.

608



6.1.12  Physical and Chemical Characterization

Water solubility
- 1600 mg/L at pH 7 (Appendix I - Confldential)

_ Dissociatioh constants (pKa) (22°C)
(Appendix 111 — Confidential)

pKa; = 6.8
pKa; =3.3

Octanol/Water Partition Coefficient (25°C)

log Kow = 1.4 at pH 5 (Appendix IV - Confidential)
log Kow = 2.7 at pH 7 (Appendix 1V - Confidential)
log Kow = 2.6 at pH 9 (Appendix IV - Confidential)

Vapour pressure
Not determmed Quetiapine is a solid and hence its vapour pressure is assumed to be
- very low (<107 Pa).

6.1.1.3  Environmental Depletion Mechanisms

Photolysis
No data.

Bipdegradation

Aerobic degradation ’
" The aerobic biodegradation of quetiapine fumarate was assessed accordmg to
guldelme OECD 3(1F (Appendix V - Confidential). In this test, aerobic micro-
organisms from a sewage treatment works are used to investigate their potential to
* readily degrade a substance. The results showed that quctlapme fumarate is not
readily biodegradable (BOD/ThOD <0. 6)

Anaerobic degradaaon

The anaerobic biodegradation was assessed according to the UK Departmcnt of the
Environment test method (Appendix VI - Confidential). The results showed that
quetiapine fumarate is not anaeroblcally bxodegradable under the conditions of the
test.

Hydrolysis

The stability of quetiapine fumarate in aqueous buffer solutions was assessed
according to the US FDA Environmental Assessment (EA) Technical Assistance -
Document 3.09 (Appendix III — Confidential). The extent of hydrolysis at 50°C, at
pH 5, 7 and 9, was <10% after 5 days. These data indicate that quetiapine fumarate is
hydrolytically stable, with an estimated half-life of 21 year at 25°C. -

7(15)



Adsorption to soil

The soil sorption and desorption of quetiapine was assessed according to the US FDA
EA Technical Assistance Document 3.08 (Appendix VII — Confidential).

Soiltype | % arganic | % clay pH Mean Kd | Mean Koc | %

carbon : recovery
from soil
Nebo 7 11.6 28 4.9 3600 220,000 1
East 2.2 13 5.8 180 8,000 6
Jubilee : '
Kenny Hill | 3.1 14 1.7 45 1,400 119

Frum the results un the three soils testel, it is ovideut that the Kd may vary in
* different soils. However, the data suggests that quetiapine will be essentially
" immobile.

It should be noted ttat the Kd values are not proportional to the carbon content, so the
Koc is not likely to be-a reliable prcdictor of adsorption to soil (or sewage sludge). It
is more likely that the adsorption is dependent on pH, with higher adsorption in more
acidic soils. There is also evidence to suggest that the adsorption of quetiapine is
irreversible, especia.ly in more acidic soils.

_ 6.1.1.4 Environmental Concentrations

The Expected Introduction Concentration (EIC) is based on all AstraZeneca
Pharmaceuticals LP drug products containing quetiapine fumarate. See Appendix Vll[
— Confidential.

6.1.1.5 Summary of Environmental Fate

The use of quetiapine fumarate is likely to result mainly in metabolites and, to a lesser’
extent, the active moiety entering the environment, since it is almost completely
metabolised after consumption. The metabolites are mainly excreted via urine (73%),.
and to a lesser extent via facces (20%). Based on the physico-chemical properties of
quctlapme fumarate. (log Kow 2.7, water solubility = 1600 mg/L and vapour pressure

' <10 Pa) it is predicted that most of the active moiety (quetiapine) will be partitioned
into the aqueous phase during wastewater treatment. However, the log Kow may not
be a very reliable pradictor of adsorption and some adsorption to sludge may occur
depending on the pH. The aqueous streams containing quetiapine will then
subsequently be passed to the aquatxc environment. When estimating the Expectcd
Introduction Concertration (EIC), it is assumed that all quetiapine ends up in the

’ aquatlc environment, but that only 43% is present in potentially active forms, since it

is known that the two major metabolites showed no pharmacological activity when

tested in vitro. -

In the aquatic envu'(mment quetiapine is not likely to be hydrolytlcally degraded, : and

there is no evidence to suggest that biodegradation will be significant. However,
quetiapine is not likely to bicaccumulate in aquatic organisms.

8 (15)




612 Environmental Effects of Released Substances
The following ecotoxicological studies were performed with quetiapine fumarate:
Activated sludge, respiration inhibition test (NB screening test)

The respiration inhibition of activated sludge was assessed according to the
Ecological and Toxicological Association of Dyestuffs Manufacturing Industries
(ETAD) method 103 (Appendix IX - Confidential). No inhibition was observed at
concentrations up to 100 mg/L. '

Blue-green alga, Microcystis aeruginosa

The toxicity to the blue-green alga, M. aeruginosa was assessed according to the FDA
Environmental Assessment (EA) Technical Assistance Document 4.01 (Appendix X —
Confidential).

Based on the largest specific growth rates during the study (21 days):

No observed effect (P=0.05) concentration (NOEC) =32 mg/L
Lowest significant effect (P=0.05) concentration =64 mg/L

‘Based on maximum cell densities achieved (21 days):

NOEC (P=0.05) ° _ =4.0 mg/L
Lowest significant effect (P=0.05) concentration = 8.0 mg/L

Green alga, Selenastrum caprwornulum

The toxicity to green alga, (Selenastrum capricornutum) was assessed accordlng to
the FDA EA Technical Assistance Document 4.01 (Appendix X1 - Confidential).

Based on the largest specific growth rates during the study (14 days):

NOEC (P=0.05) ' =2.5mg/L
Lowest significant effect (P=0.05) concentration =5.0 mg/L

‘Based on maximura cell densities achieved (14 days):

" NOEC (P=0.05) - - =2.5mg/L
Lowest significant effect (P=0.05) concentration - _ ~=5.0mg/L

Water-flea, Daphitia magna

The long-term toxicity to Daphnia magna was assessed accordmg to the FDA EA
Technical Assistance Document 4.09- (Appendix XII - Confidential).

Based on reproduction (21 days):

NOEC . ' =18 mglL
" Lowest Observed Effect Concentration (LOEC) . =32mg/L
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Based on length (21 days):

NOEC . —18mglL
LOEC ' =32 mg/L

“Rainbow trout (Oncorhynchus mykiss)

The toxicity of quetiapine fumarate to rainbow trout was assessed according to the
FDA EA Technical Assistance Document 4.11 (Appendix XIII - Confidential).

96 h LCsp = 22.0 rag/L.
96 h NOEC = 1.0 mg/L

Bluegill sunflsh (Lepomis macrochirus)

The toxicity of to rainbow trout was asseésed_ according to the FDA EA Technical
Assistance Document 4.11 (Appendix XIV - Confidential).

96 h LCso = 19.3 mg/L
96 h NOEC = 1.8 mg/L

'According to the short-term ecotoxicological tests, quetiapine fumarate shows low
short-term toxicity: to fish but no short-term toxicity to micoorganisms in activated
sludge. The long-term ecotoxicological tests show toxicity to algae and blue-green
algae at mg/L concentration levels. The long-term effect of quetiapine to the water-
flea D. magna appears to be minor. In addition, there were no observed sublethal
effects at the Maximum Expected Environmental Concentration (MEEC).

In summary, the available ecotoxicological data indicate that quetiapine is not very
toxic to aquatic organisms. .

No rapid, complete depletion mechanism has been identified for quetiapine fumarate.-
However, the result from the microbial inhibition screening test above indicates that
the drug substance does not inhibit respiration of activated sludge microorganisms.
Therefore, it is not. thought to disrupt wastewater treatment processes. Furthermore, as
the log Kow is <3.5 (see Physical and Chemical Charactcnzatlon), the compound is
not likely to bloaccumulate in aquatlc organisms.

.Based on the NOEC:s for the dlfferent ecotoxicological studies, the most sensitive
species is fish. Since data arc available for fish, Daphnia and algac, aTier 2
assessment factor of 100 is justified. Hence a safety factor of 100 is apphed to the
lowest acute LCso of 19.3 mg/L (bluegill sunfish).

96 h LCsg = 19.3 mg/L = 19300 pg/L

ECso/EIC (Appendlx VI[[ Confidential) = 19300/EIC >100 (as‘qessment factor) and
no effects were obscrved at MEEC, i.e. no further testing is needed.
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613 Summary of Environmental Fate and Effects

The intended use of quetiapine fumarate is likely to result mainly in metabolites
entering the environment, since it is almost cmpletely metabolised after
consumption. Approxirnately 73% of the metabolites are excreted in the urine and
20% in the faeces. It is predicted that most of the active moiety (quetiapine) will be
partitioned into the aqueous phase during wastewater treatment.

In the aquatic environment, quetiapine is not likely to be hydrolytically degraded, and
there is no cvidence to suggest that biodcgradation will be significant. However,
quetiapine is not likely to bioaccumulate in aquatic organisms. '

Quetiapine fumarate shows short-term toxicity to fish but not to micoorganisms in
activated sludge. The long-term studies indicate that quetiapine is not very toxic to
aquatic organisms. '

When estimating the Expected Introduction Concentration (EIC), it is assumed that all
quetiapine ends up in the aquatic environment, but that only 43% is present in

- potentially active forms, since it is known that the two major metabolites are
essentially inactive. The rest of the excreted metabolites were assumed to exhibit the
same pharmacological effects as the parent compound, due to the insufficient
information available. '

The EIC is based on all AstraZeneca Pharmaceuticals LP drug products containin
quetiapine (Appendix VIII - Confidential). :

Comparing the EIC with the lowest LCsq from the most sensitive species (bluegill
sunfish) using an asszssment factor of 100 gives:

- ECs/EIC = 19300 / EIC >100 (assessment factor)

In conclusion, since +he ratio of the ECsg for the most sensitive of the acute toxicity
test organisms to the expected introduction concentration is over two orders of
magnitude larger than the assessment factor, and no effects were observed at MEEC,
no adverse environmental effects are anticipated as a consequence of the use of
quetiapine.

7. MITIGATION MEASURES

No adverse environmental effects are anticipated due to the use of quetiapine
fumarate. Therefore, no mitigation measures arc needed.

8.  ALTERNATIVES TO THE PROPOSED ACTION

No potential adverse environmental effects have been identified for the proposed
action. Therefore, nc alternatives to the proposed action will be proposed.
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9. LIST OF PREPARERS

Giscla Holm, Ecotoxicologist, Global SHE Operations, AstraZencca, Sodertilje,
Sweden since six years, Ph.D. Stockholm University, 15 years of experience in
environmental research and consulting.

Persons consulted

Jill Bailey, Seroquel Global Demand Manager, Supply Chain & Laogistics,
AstraZeneca, Alderley Park, UK

Donna Caster, Manager, AstraZeneca Pharmaceuticals LP, Wilmington, USA

Ghanshyam (Gus) Patel, Senior Scientist, AstraZeneca Pharmaceutlcals LP,
Wilmington, USA

Norb Ealer, Associate Director, Technical Regulatory Affaxrs AstraZeneca
Pharmaceuticals LP, Wilmington, USA

Rlchard Murray-Smith, BSc, AstraZeneca, Brixham, UK

Greg Rullo, CMC Regulatory Director, AstraZeneca Pharmaceuticals LP,
Wilmington, USA

Helen Winter Ph.D. Associate Director, Clinical Pharmacohnehcs Experimental

Medicine, AstraZeneca Pharmaceuticals LP, Wilmington, USA
Tcsting laboratory:

Brixham Environmcntal Laboratory, AstraZeneca, Brixham, UK
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10. APPENDICES

10.1 Noncanfidential Appendices
- 10.1.1  Data Summary Table

All test results from the environmental effect studies are expressed as ppm of
quetiapine fumarate. .

DATA SUMMARY TABLE FOR QUETIAPINE

Water Solubility

1600 mg/L (ppm) at pH 7
- R pKa; = 6.8
Dissociation Constants (22°C) pKaz = 3.3
logKow=1.4at pH 5
Log Octanol/Water Partition ) gz -27at PH 7
Coefficient (log Koy) (25°C) 08 Bow™ &7 P
_ logKw=2.6atpH9
Vapour Pressure or Henry’s Law No data
Constant
" Sorption / Desorption (Koo Ko = 220,000 (Nebo)

K, = 8,000 (East Jubilee)
K, = 1,400 (Kenny Hill

Hydrolysis

| 04at25°C 1 year
Aerobic Biodegradation | Not readily biodegradable (BOD,y/ThOD <0.6).
Anagrobic degﬁdation "~ J'Not degradable
Soil Biodegradation No data
Photolysis - No data’
Metabélis;n " § Almost completely metaboliséd, <.1% of the

dose can be recovered as quetiapine
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Microbial Inhibition No inhibition up to 100 ppm

Acute toxicity Rainbow trout (Oncorkynchus mykiss)
: 96 h LC50 =22.0 ppm
96 h NOEC = 1.0 ppm

Bluegill sunfish (Zepormnis macrochirus)
196 h LC50 =19.3 ppm '
96 h NOEC = 1.0 ppm

Chronic Toxicity Green alga (Selenastrum capricornutum):
Max. cell densities (MCD) 14 d NOEC = 2.5
ppm

MCD 14d lowest sxgmﬁcant effect = 5.0 ppm

] Growth rate 14 d NOEC =25 ppm '
Growth rate 14 d lowest significant effect = 5.0
ppm

Blue-green alga (Microcystis aeruginosa)
MCD 14 d NOEC =4.0 ppm

MCD 14 d lowest significant effect = 8.0 ppm
Growth rate 14 d NOEC =32 ppm

Growth rate 14 d lowest significant effect= 64
ppm

Water flea (Daphnia magna):

21 d reproduction NOEC = 18 ppm

21 d repraduction LOEC = 32 ppm

21 d léngth NOEC = 18 ppm

21 d length LOEC = 32 ppm

10.2 Confidential Appendices

Appendix I. Investigator’s Brochure Seroquel™ (Quetiapine fumarate; ICI 204,636
fumarate). AstraZeneca Pharmaceutlcals, Mereside, Alderley Park, UK. ™ edition,
January 2002,

Appendix 11. ICI 204,636 solubility measurements in partial fulfillment of FDA
environmental-assessment requirements. Pharmaceutical research & development
report no. SP3010/B. Zeneca Pharmaceuticals, Wilmington, USA. 22 September
1995,

Appendix IL Data generated in the US to support the environmental assessment
report for ICI 204,636. Pharmaceutical research & development report no. SP2900/B
Zeneca Pharmaccutlcals Group, lemmgton, USA. 29 March 1995,

Appendix IV. ICI 204,636 log partltlon coefficient measurements in partial fulfillment

of FDA environmental assessment requirements. Pharmaceutical research &
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development repert no. SP3011/B. Zeneca Pharmaceuticals, Wilmington, USA.
3 October 1995. ' :

Appendix V. Seroquel: Determination of 28 day ready biodegradability. Report no.
BL5078/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix VI. Seroquel: Determination of anaerobic biodegradability. Repbrt no.
BL5077/B. Brixham Environmental Laboratory, Brixham, UK. February 1994,

Appendix VIL Seroquel: Soil sorption and adsorption. Report no. BL5062/B.
Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix VIIL. Environmental concentrations of quetiapine. Document no. CNS.000-
030-633, AstraZenzsca Global SHE Operations, Sddertilje, Sweden, 20 November,
2002. ‘ '

Appendix IX. ICI 204636 PURE: Inhibition of the respiration rate of activated sludge
by ETAD method 103. Report no. BLS1461/B. Brixham Environmental Laboratory
{Former ICI Group Environmental Laboratory), Brixham, UK. December 1992.

‘Appendix X. Seroquel: Toxicity to the bhie-green alga Microcystis aeruginosa.
BL5018/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix XI. Seroquel: Toxi'_cily to the green alga Selenastrum capricornutum.
BL5017/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix XII. Seraquel: Chronic toxicity to Daphnia magna. BL5232/B. Brixham
Environmental Laboratory, Brixham, UK. September 1994.

Appendix XIIL Seroquel: Acute toxicity to rainbow trout Oncorhynchus mykiss.
BL.5084/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix XIV. Seroquel: Acute toxicity to blﬁegill sunfish Lepomi& macrochirus.
BL5085/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

15(15)



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Florian Zielinski
1/29/03 10:16:36 AM

Nancy Sager
1/30/03 04:26:51.PM

Yuan-Yuan Chiu
2/3/03 10:53:27 AM
Concurred



REVIEW
OF
ENVIRONMENTAL ASSESSMENT

FOR

SEROQUEL® TABLETS
(quetiapine fumarate)

NDA 20-639 / S-016
Treatment of acute bipolar mania (mono-therapy)

Food and Drug Administration
Center for Drug Evaluation and Research

Division of Neurological Drug Products
(HFD-120)

January 28, 2003



Environmental Assessment Review #1, NDA 20-639 / S-016
SEROQUEL (quetiapine fumarate) TABLETS
Treatment of acute bipolar mania (mono-therapy)

EXECUTIVE SUMMARY
A FONSI is recommended

The environmental assessment (EA) dated Nov 20, 2002 and follow-up E-mail dated Jan 20, 2003
support the supplemental new drug application for a new indication, treatment of acute bipolar mania
(mono-therapy). The EA was prepared in accordance with 21 CFR Part 25 by AstraZeneca
Pharmaceuticals LP. The EA contains environmental fate and effects data resulting from the use and
disposal of Seroquel (quetiapine fumarate) Tablets. -

Quetiapine is almost completely eliminated by metabolism by the patient. Approximately 1% of the
administered dose is excreted unchanged. Approximately 73% of the dose is excreted as metabolites
in urine and 20% is excreted in feces. The two major metabolites (57% of the administered dose)
were tested in vivo and neither showed any pharmacological activity in terms of binding affinity and
behavioral tests of dopamine antagonists, It is assumed that approximately 43% of the administered
dose is excreted as potential active metabolites and conjugates that have similar pharmacological
~ activity as quetiapine for the purpose of estimating the EIC. These compounds may enter the aquatic
environment from patient use and disposal. The log Kow of quetiapine fumarate is less than 3.0
between pH 5 and pH 9. Rapid degradation is not expected.

Assuming that no metabolism occurs, the EIC of quetiapine fumarafe is[. 3 ppb.
(I in-vivo metabolism is included in the calculation, the EIC of quetiapine isC J ppb)

The toxicity of quetiapine fumarate to. environmental organisms was characterized. The results
indicate that the compound is not expected to be toxic to aquatic organisms at the expected
environmental introduction concentration.

Test Result
Microbial Growth Inhibition | No inhibition up to 100 ppm
(ETAD Method 103) '
Blue-green alga (M. aeruginosa) | NOEC = 4 mg/L (max cell density)
(21 day, TAD 4.01) NOEC = 32 mg/L (growth rate)
Green alga (S. capricomutum) NOEC =2.5 mg/L
(14 day, TAD 4.01) (max cell density & growth rate)
Rainbow Trout NOEC = 1.0 ppm (96 hour)
LCsp = 22.0 ppm (96 hour)

{ Bluegill Sunfish NOEC = 1.8 ppm (96 hour)

1 .| LCso = 19.3 ppm (96 hour)
Daphnia magna NOEC = 18 ppm (21 day)

| (reproduction and length) ' LOEC = 32 ppm (21 day)
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II

I

REVIEW OF EA SUBMITTED IN NDA 20-639 / S-016
Treatment of acute bipolar mania (mono-therapy)

DATE: November 20, 2002  (Original submission)
January 20, 2003 (Follow-up E-mail)
APPLICANT: AstraZeneca Pharmaceuticals LP
ADDRESS: 1800 Concord Pike
PO Box 8355

Wilmington, DE 19803-8355

DESCRIPTION OF PROPOSED ACTION:

- Requested Approval: AstraZeneca Pharmaceuticals LP has filed an NDA supplement pursuant to

section 505 (b) of the FDA Act for Seroquel (quetiapine fumarate), 25 mg, 100 mg, 150 mg, 200
mg and 300 mg Tablets packaged in bottles and hospital unit dose packages. An EA has been
submitted pursuant to 21 CFR part 25.

Need for Action: Supplemental application (NDA 20-639 / S-016) requests approval of

. quetiapine fumarate for use in treatment of acute bipolar mania (mono-therapy). Seroquel Tablets

A%

(quetiapine fumarate) are currently approved for treatment of acute and chronic psychoses,
including schizophrenia. _
Locations of Use: Hospitals, clinics and patient homes.

c.

d. Disposal Sites: Empty or partially empty containers from U.S. hospitals, pharmacies or clinics
will be disposed of according to hospital, pharmacy or clinic procedures. (Empty or partially
empty containers from home use typically will be disposed by a community’s solid waste
management system which may include landfills, incineration and recycling, while minimal
quantities of the unused drug may be disposed in the sewer system.)

ADEQUATE

IDENTIFICATION OF CHEMICALS

USAN- Name: quetiapine fumarate -
Brand Name: Seroquel Tablets

CAS Name: Ethanol{2-(2-[4-(dibenzo[b,f][1,4]-thiazepin-11-yl-1)piperazinyl)ethoxy} -(E)-2-

- butenedioate (2:1)

“CAS Number: 111974-72-2 (quetiapine fumarate) Molecular Wt of CasHs5aNgOsS; is 883.1

1_1 1974-69-7 (free base) Molecular Wt of C;1H»sN30,S is 383.5



_ The molecular structure of quetiapine fumarate and the free base is in the EA, page 4.
Note that one molecule of quetiapine fumarate yields two molecules of the free base.

ADEQUATE
VI ENVIRONMENTAL ISSUES / Assessing Toxicity to Environmental Organisms

Information about environmental fate and effects is in the EA. Test reports are in the confidential
appendix. Suitable scientific and GLP methodologies described in the confidential appendix were
used to determine environmental fate and effects. :

Environmental Fate:

Identification of Substances of Interest: '
Quetiapine is almost completely eliminated by metabolism by the patient. Approximately 1% of the
administered dose is excreted unchanged. Approximately 73% of the dose is excreted as metabolites
in urine and 20% is excreted in feces. These compounds may enter the aquatic environment from
patient use and disposal. ' '

* The two major metabolites (57% of the administered dose) were tested in vivo and neither showed
any pharmacological activity in terms of binding affinity and behavioral tests of dopamine
antagonists. It is assumed that approximately 43% of the administered dose is excreted as potential
active metabolites and conjugates that have similar pharmacological activity as quetiapine for the
purpose of estimating the EIC.

Physical and Chemical Characterization of quetiapine fumarate:

~ Quetiapine fumarate is very soluble in water (1600 mg/L at pH 7).

Dissociation Constants at 22°C are pKq1 = 6.8 and pKaz = 3.3.

The log Kow of quetiapine fumarate is less than 3.0 between pH 5 and 9.
Adsorption to Soil: Essentially immobile based on soil sorption / desorption testing.

Environmental Depletion Mechanisms: -

~ Aerobic and Anaerobic Degradation: Rapid degradation was not observed
Hydrolysis: Not observed ’

. Photolysis: Not observed

“Environmental Concentrations: ,

The total quantity of quetiapine fumarate required for the new indication and all other products
manufactured by AstraZeneca in any of the next 5 years is expected to be NMT [ a3
(Reference: Current EA dated November 20, 2002, Confidential Appendix VIII).

Assuming that no metabolism occurs, the EIC of quetiapine fumarate is{. 1 ppb.
(If in-vivo metabolism is included in the calculation, the EIC of quetiapine isC. Jppb)
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Summary of the Environmental Fate:
- The drug substance, its metabolites and conjugates are expected to enter the aquatic environment.

Environmental Effects:

Inhibition of ActivatedVSIudge: (ETAD Method 103).
Not observed at concentrations < 100 mg / Liter.

Blue-Green Alga: 21-day, TAD 4.01

The NOEC based on specific growth rate is 32 mg/L

The lowest significant effect concentration based on specific growth rate is 64 mg/L
The NOEC based on maximum cell density is 4.0 mg/L

- The lowest significant effect concentration based on maximum cell density is 8.0 mg/L

Green Alga: 14-day, TAD 4.01

The NOEC based on specific growth rate is 2.5 mg/L

~ The lowest significant effect concentration based on specific growth rate is 5.0 mg/L
The NOEC based on maximum cell density is 2.5 mg/L.

The lowest significant effect concentration based on maximum cell density is 5.0 mg/L

Daphnia Magna: 21-day Reproduction and Length, TAD 4.09
The 21-day NOEC for daphnia magna is 18 ppm.
" The 21-day LOEC for daphnia magna is 32 ppm.

These values are >1000 times greater than the EIC assuming no metabolism, namely[ Jppb.
The EIC assuming no metabolism, namelyl 1ppb, is lower than the NOEC.

Rainbow Trout: TAD 4.11
The 96-hour LCs for rainbow trout was 22.0 ppm.
~ The 96-hour NOEC for rainbow trout is 1.0 ppm.

~ The LCs is >1000 times greater than the EIC assuming no metabolism, namely i ppb.
The EIC assuming no metabolism, namely(. Jppb, is lower than the NOEC.

Blueglll Sunfish: TAD 4.11
The 96-hour L.Cs for bluegill sunfish is 19. 3 ppm
The 96-hour NOEC for bluegill sunfish is 1.8 ppm.

The LCsq is >1000 times greater than the EIC assuming no metabolism, namelyC 2 ppb.
- The EIC assuming no metabolism, namely[ ] ppb, is lower than the NOEC.



Surhmarv of Environmental Effects:

The toxicity of quetiapine fumarate to environmental organisms was characterized. The results
indicate that the compound is not expected to be toxic to aquatic organisms at the expected

environmental introduction concentration.

Test

Result

Microbial Growth Inhibition
| (ETAD Method 103)

No inhibition up to 100 ppm

Blue-green alga (M. aeruginosa)
(21 day, TAD 4.01)

NOEC = 4 mg/L (max cell density)
NOEC = 32 mg/L (growth rate)

.Green alga (S. capricornutum)

NOEC = 2.5 mg/L

VIII ALTERNATIVES

Information not required because no potential adverse environmental effects have been

- identified.
ADEQUATE

IX PREPARERS

(14 day, TAD 4.01) (max cell density & gfowth rate)
Rainbow Trout NOEC = 1.0 ppm (96 hour)
LCso = 22.0 ppm (96 hour)
Bluegill Sunfish NOEC = 1.8 ppm (96 hour)
, : LCso = 19.3 ppm (96 hour)
Daphnia magna NOEC = 18 ppm (21 day)
(reproduction and length) LOEC = 32 ppm (21 day)
ADEQUATE
VIl MITIGATION MEASURES
Information not required because no potential adverse environmental effects have been
identified. : o
ADEQUATE

Names, job titles and qualifications were provided.

~ ADEQUATE




X CERTIFICATION
Certification of each test report is provided.

AstraZeneca (Patricia DeF eo) certified the entire EA by E-mail dated January 20, 2003.
- Certification was addressed to the FDA Project Manager (Doris Bates).

ADEQUATE
-~ XI APPENDICES
Reports and production estimate are provided in Confidential Appendices

- ADEQUATE

Review by: Florian Zielinski on January 28,2003
~ Chemist, Center for Drug Evaluation and Research
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FINDING OF NO SIGNIFICANT IMPACT
NDA 20-639 / $-017

SEROQUEL® TABLETS (quetiapine fumarate)
Treatment of acute bipolar mania (adjunctive-therapy)

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess the -
environmental impact of their actions. FDA is required under NEPA to consider the environmental
impact of approving certain drug product applications as an integral part of its regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and Research, has carefully
considered the potential environmental impact of this action and has concluded that this action will
not have a significant effect on the quality of the human environment and that an environmental
impact statement, therefore, will not be prepared.

This supplement requests approval of Seroquel Tablets (quetiapine fumarate) for treatment of acute
polar mania (adjunctive-therapy). In support of its supplemental new drug application, AstraZeneca
Pharmaceuticals LP prepared an environmental assessment (attached) in accordance with 21 CFR
Part 25 which evaluates the potential environmental impacts from the use and disposal of this
product. : : :

Quetiapine fumarate is a chemically synthesized drug currently approved for treatment of acute and
chronic psychoses, including schizophrenia. ‘ '

Quetiapine fumarate and its metabolites and conjugates may enter the aquatic environment from -
patient use and disposal. Quetiapine fumarate is not degraded by aerobic and anaerobic, hydrolytic
and photolytic mechanisms, The toxicity of quetiapine fumarate to environmental organisms was
characterized. The results indicate that the compound and its metabolites and conjugates are not

expected to be toxic to aquatic organisms at the expected environmental introduction concentration.

At U.S. hospitals and clinics, empty or partially empty packages will be disposed of according to
hospital or clinic procedures. Empty or partially empty containers from home use typically will be
“disposed by a community’s solid waste management system which may include landfills,
 incineration and recycling, while minimal quantities of the unused drug may be disposed in the sewer
system. : :

" The Center for Drug Evaluation and Research has 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. : -



PREPARED BY
Florian Zielinski
Chemist, Center for Drug Evaluation and Research
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AstraZeneca%

Environmental Assessment

Drug Substance Quetiapine
Document No. CNSOOO-O30-693
Date 20 November 2002

Environmental Assessment of Quetiapine
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- Ecotoxicologist
Global SHE Operations
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1. DATE
20 November, 2002

2. NAME OF APPLICANT/PETITIONER

AstraZeneca Pharmaceuticals LP

3. ADDRESS

AstraZeneca Pharmaceuticals LP
1800 Concord Pike

PO Box 8355

Wilmington, DE 19803- 8355

4, DESCRIPTION OF PROPOSED ACTION

4.1 Requested approval

AstraZeneca LP has filed an NDA pursuant to section SOS(b) of the Federal Food,

" Drug and Cosmetic Act for Seroquel® 25 mg, 100 mg, 150 mg, 200 mg and 300 mg
tablets packaged in bottles and hospital unit dose packages. An environmental
assessment (EA) is being submitted pursuant to 21 CFR part 25. The EA is compiled
in accordance with ‘Guidance for Industry, Environmental Assessment of Human
Drug and Biologics Applications” CDER, CBER, FDA July 1998.

4.2 Need for action

Seroquel is currently marketed for the treatment of acute and chronic psychoses, ,
including schizophrenia. An application has been filed to register Seroquel for use in
acute bipolar mania.

4.3 Locations of use

Usage of Seroquel w111 occur in households, but also in hospitals throughout the
United States. :

4.4 Dispaosal sites

Empty or partially empty packagcs from U.S. hospitals, pharmacies or chmcs will be
disposed of according to hospital, pharmacy, or clinic procedures.

S. IDENTIFICATION OF SUBSTANCES THAT ARE THE
SUBJECT OF THE PROPOSED ACTION

See CMC module, Nomenclature and Structure.
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5.1 Nomenclature
S Established name (U.S. Adopted name - USAN)
Quetiapine fumarate '

5.1.2 ' Brand/Proprietary name/tradename

Seroquel

5.1.3 Chemical names or genus/species of biologic product (e.g., virus)
5.1.3.1 Chemical abstracts (CA) index name
Ethanol[2—(2~[4—(dibenzo[b,f][1,4]— thiazepin—1 1—yl-1) pipcrazinyl)cthoxy]- (E) 2
butenedioate(2:1)

5.1.3.2 Systematic chemical name

[UPAC name: '

Bis[2—(2-{4(dibenzo[b,f]1[1,4]- thiapin ~11-yl)piperazin—1-yl] ethoxy)
-cthanol}fumarate

- 5.2 Chemical abstracts service (CAS) registration number

Quetiapine fumarate: 111974-72-2
Base: 111974-69-7

5.3 Molecular formula

- Quetiapine fumarate consists of two base components and one acid component.
CasHsq NgOsS; (quetiapine fumarate)

C21H25N302S (basc)

54 Molecular weight
Quetiapine fumarate consists of two base components and one acid component.

883.1 (quetiapine fumarate)
767 (quetiapine = 2 x base)

55 Structural (graphic) formula/amino acid sequence
- —OH 5.
~\
o/ \Q
(™ o o M

Quetiapine fumarate
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6. ENVIRONMENTAL ISSUES

6.1 Assessing Toxicity to Environmental Organisms
6.1.1  Environmental Fate of Released Substances '
6.1.1.1 Identification of Substances of Interest

After oral administration, quetiapine is eliminated almost completely by metabolism,
as <1% of the excreted dose can be recovered in urine and faeces as the parent
compound (quetiapire) (Appendix 1 — Confidential). Approximately 73% of the dose
is excreted as metabolites in urine and 20% is excreted in faeces (Appendix I~
Confidential). Eleven of the metabolites have been identified, some of which are
conjugates of either the metabolites or the parent compound. The comjugates of the
parent compound accounts for approximately 1.4% of the given dose. There are two
main excreted human metabolites of quetiapine; the sulfoxide acid metabolite

(M 289,886) (Fig. 1), and the parent acid metabolite (M 289,663) (Fig. 2). Both
metabolites are mainly excreted via urine, but a small amount of each metabolite is
also excreted via the faeces. The excretion of M 289,886 altogether represents
approximately 28% ({249, via urine + 4% via faeces) of the given dose, whereae the

excretion of M 289,663 represents approximately 29% (27% + 2%} of the given dose.
‘The remaining identified excreted metabolites each account for less than 5% of the

given dose, except for the sulfoxide (ICI 213,841), which accounts for approximately
6% of the given dose (Appendix I — Confidential).

Appears This Way
On Original
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Figure 1. Structural formula for the sulfoxide acid metabolite (M 289,886).
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Figure 2. Structural formula for the parent acid metabolite (M 289,663).

The pharmacological effect of the two main excreted metabolites (M 289,886 and

M 289,663) was tested in vitro (Appendix 1 — Confidential). Neither of these
metabolites showed any pharmacological activity in terms.of binding affinity and
behavioural tests of dopamine antagonism. Regarding the remaining metabolites, four
of them showed potencies similar to or greater than the parent compound. The
unconjugated forms of these metabolites represent 4.5% of a given dose.
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6.1.1.2 Physical and Chemical Characterization

Water solubility
1600 mg/L at pH 7 (Appendix II - Confidential)

Dissociation. constants (pKa) (22°C)
(Appendix 111 — Confidential)

pKal =6.8
pKa;=3.3

Octanol/Water Partition Coefficient (25°C)

log Kow = 1.4 at pH 5 (Appendix IV - Confidential)
log Kow = 2.7 at pH 7 (Appendix 1V - Confidential)
log Kow = 2.6 at pH 9 (Appendix IV - Confidential)

Vapour pressure
Not determined. Quetiapine is a solid and hence its vapour pressure is assumed to be

very low (<10 Pa).

6.1.1.3 Environmental Depletlon Mechanisms

. Photolysis
No data.

Biodegradation

Aerobic degradanon

The aerobic biodegradation of quetiapine fumarate was assessed according to
guxdehne OECD 301F (Appendix V - Confidential). In this test, aerobic micro-
organisms from a sewage treatment works are used to investigate their potennal to
readily degrade a substance. The results showed that quetiapine fumarate is not
readily blodegradable (BOD,3/ThOD <0. 6)

Anaerobic degradation :

The anaerobic biodegradation was assessed according to the UK Department of the
Environment test method (Appendix VI- Confldentlal). The results showed that
quetiapine fumarate is not anaerobically biodegradable under the conditions of the
test.

Hydrdlysis

_The stability of quetiapine fumarate in aqueous buffer solutions was assessed
according to the US FDA. Environmental Assessment (EA) Technical Assistance
Document 3.09 (Appendix Il - Confidential). The extent of hydrolysis at 50°C, at
pH 5, 7 and 9, was <10% after 5 days. These data indicate that quetiapine fumaratc is
hydrolytically stable, with an estimated half-life of 21 year at 25°C.
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Adsorption to soil

The soil sorption and desorption of quetiapine was assessed according to the US FDA
EA Technical Assistance Document 3.08 (Appendix VII — Confidential).

Soil type % organic | % clay pH Mean Kd | Mean Koc | %
carbon ' recovery
from soil
Nebo 1.6 28 49 3600 220,000 1
East 22 13 5.8 180 8,000 6
Jubilee _
Kenny Hill | 3.1 14 7.7 45 1,400 19

‘From the results on the three soils tésted, it is evident that the Kd may vary in
different soils. However, the data suggests that quetiapine will be essentially
immobile. - :

It should be noted that the Kd values are not proportional to the carbon content, so the
Koc is not likely to be a reliable predictor of adsorption to soil (or sewage sludge). It
is more likely that the adsorption is dependent on pH, with higher adsorption in more
acidic soils. There is also evidence to suggest that the adsorption of quetiapine is
irreversible, especially in imore acidic soils. :

6.1.1.4 Environmental Concentrations

The Expected Introduction Concentration (EIC) is based on all AstraZeneca
Pharmaceuticals LP drug products containing quetiapine fumarate. See Appendix VIIT
— Confidential.

6.1.1.5 Summary of Environmental Fate

" The use of quetiapine fumarate is likely to result mainly in metabolites and, toa lesser
extent, the active moiety entering the environment, since it is almost completely
metabolised after consumption. The metabolites are mainly excreted via urine (73%),
and to a lesser extent via faeces (20%). Based on the physico-chemical properties of
quetiapine fumarate (log Kow 2.7, water solubility = 1600 mg/L and vapour pressure
<10 Pa) it is predicted that most of the active moiety (quetiapine) will be partitioned
into the aqueous phase during wastewater treatment. However, the log Kow may not
be a very reliable predictor of adsorption and some adsorption to sludge may occur
depending on the pH. The aqueous streams containing quetiapine will then
subsequently be passed to the aquatic environment. When estimating the Expected
Introduction Concentration (EIC), it is assumed that all quetiapine ends up in the
aquatic environment, but that only 43% is present in potentially active forms, since it
is known that the two major metabolites showed no pharmacological activity when
tested in vitro, ’

In the aquatic environment, quetiapine is not likely to be hydrolytically dcgraded, and

there is no evidence to suggest that biodegradation will be significant. However,
quetiapine is not likely to bioaccumulate in aquatic organisms. o
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6.1.2 Environmental Effects of Released Substances

The following ecotoxicological studies were performed with quetiapine fumarate:
Activated sludge, respiration inhibition test (NB screening test)

The respiration inhibition of activated sludge was assessed according to the
Ecological and Toxicological Association of Dyestuffs Manufacturing Industries
(ETAD) method 103 (Appendix IX - Confidential). No inhibition was observed at
concentrations up to 100 mg/L.

Blue-green alga, Microcystis aeruginosa
The toxicity to the blue-green alga, M. aeruginosa was assessed according to the FDA

Environmental Assessment (EA) Technical Assistance Document 4.01 (Appendix X —
Confidential).

Based on the la'rgestb specific growth rates during the study (21 days):

No observed effect (P=0.05) concentration (NOEC) =32 mg/L
Lowest significant effect (P=0.05) concentration =64 mg/L.

Based on maximum cell densities achieved (21 days):

NOEC (P=0.05) ' . =40mgL
Lowest significant effect (P=0.05) concentration - =80mg/L

Green alga, Selenastrum capricornutum

The toxicity to green alga, (Selenastrum capricornutum) was assessed according to
the FDA EA Technical Assistance Document 4.01 (Appendix XI — Confidential}.

Based on the largest specific growth rates during the study (14 days):

NOEC (P=0.05) - =2.5 mg/l.
Lowest significant effect (P=0.05) concentration = 5.0 mg/L

Based on maximum cell densities achieved (14 days):

* NOEC (P=0.05) | ~2.5mg/L .
Lowest significant effect (P=0.05) concentration _ = 5.0 mg/L
Water-flea, Daphnia magna

The long-tenm toxicity to Daphnia magna was assessed according to the FDA EA
Technical Assistance Document 4.09 (Appendix XII - Confidential).

Based on reproduction (21 days):.

 NOEC S | =18 mg/L
Lowest Observed Effect Concentration (LOEC) =32 mg/L

9 (15)



Based on length (21 days):

NOEC . =18 mg/L
LOEC _ ~ 32 mg/L

Rainbow trout (Oncorhynchu§ mykiss) '

The toxicity of quetiapine fumarate to rainbow trout was assessed according to the
FDA EA Technical Assistance Document 4.11 (Appendix XIII - Confidential).

96 h LCs0 =22.0 mg'L
96 h NOEC = 1.0 mg/L.

Bluegill sunfish (Lepomis m'acrochirus)

The toxicity of to rainbow trout was assessed according to the FDA‘ EA Technical
Assistance Document 4.11 (Appendix XIV - Confidential).

96 h LCso=19.3 mgL
96 h NOEC = 1.8 mg/L

According to the short-term ecotoxicological tests, quetiapine fumarate shows low
- short-term toxicity tc fish but no short-term toxicity to micoorganisms in activated
sludge. The long-term ecotoxicological tests show toxicity to algae and hlue-green
algae at mg/L concentration levels. The long-term effect of quetiapine to the water-
_ flea D. magna appears to be minor. In addition, there were no observed sublethal
effects at the Maximum Expected Environmental Concentration (MEEC).

Inbs'ummary, the available ecotoxicological data indicate that quetiapine is not very
toxic to aquatic organisms,

No rapid, complete depletion mechanism has been identified for quetiapine fumarate.
However, the result from the microbial inhibition screening test above indicates that

_the drug substance does not inhibit respiration of activated sludge microorganisms.
Therefore, it is not thought to disrupt wastewater treatment processes. Furthermore, as
the log Kow is <3.5 (see Physical and Chemical Characterization), the compound is
not likely to bioaccumulate in aquatic organisms. :

" Based on the NOECs for the different ecotoxicological studies, the most sensitive
species is fish. Sincc data arc available for fish, Daphuia and algac, a Ticr 2

assessment factor of 100 is justified. Hence a safety factor of 100 is applicd to the
lowest acute LCsp of 19.3 mg/L (bluegill sunfish).

96 h LCso = 19.3 mg/L = 19300 ng/L

ECs«/EIC (Appendix VIII - Conﬁdenﬁal) = 19300/EIC >100 (assessment factor), and
no effects were observed at MEEC, i.e. no further testing is needed. ‘
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6.1.3 Summary of Environmental Fate and Effects

The intended use of quetiapine fumarate is likely to result mainly in metabolites
entering the environment, since it is almost completely metabolised after
consumption. Apprcximately 73% of the metabolites are excreted in the urine and
20% in the faeces. I is predicted that most of the active moiety (quetiapine) will be
partitioned into the aqueous phase during wastewater treatment. ’ '

In the aquatic environment, quetiapine is not likely to be hydrolytically degraded, and
there is no evidence to suggest that biodogradation will be significant. However,
quetiapine is not likely to bioaccumulate in aquatic organisms.

Quetiapine fumarate shows short-term toxicity to fish but not to micoorganisms in
activated sludge. The long-term studies indicate that quetiapine is not very toxic to
aquatic organisms. '

When estimating the Expected Introduction Concentration (EIC), it is assumed that all
quetiapine ends up in the aquatic environment, but that only 43% is present in

_ potentially active forms, since it is known that the two major metabolites are
essentially inactive. The rest of the excreted metabolites were assumed to exhibit the
same pharmacological effects as the parent compound, due to the insufficient
information available.

The EJC is based or. all AstraZeneca Pharmaceuticals LP drug products containing
quetiapine (Appendix VIII - Confidential).

Comparing the EIC with the lowest LCso from the most sensitive species (bluegill
_ sunfish) using an assessment factor of 100 gives:

ECs¢/EIC = 19300 / EIC >100 (assessment factor)
In conclusion, since the ratio of the ECsg for the most sensitive of the acute toxicity
test organisms to the expected introduction concentration is over two orders of

magnitude larger than the assessment factor, and no effects were observed at MEEC,

no adverse environmental effects are anticipated as a consequence of the use of
quetiapine. ) '

7. MITIGATION MEASURES

No adverse environmental effects are anticipated due to the use of quetiapine
fumarate. Therefore, no mitigation measures are needed.

8. ALTERNATIVES TO THE PROPOSED ACTION |

No potcntial adverse environmental effects have been identified for the proposed
action, Therefore, no altcrnatives to the proposcd action will be proposed.
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9. LIST OF PREPARERS

Giscla Holm, Ecotoxicologist, Global SHE Opcratiuns, AstraZencen, Sodertilje,
Sweden since six years, Ph.D. Stockholm University, 15 years of experience in
environmental research and consulting.

Persons consulted:

Jill Bailey, Seroquel Global Demand Manager, Supply Chain & Logistics,
" AstraZeneca, Alderley Park, UK _

Donna Caster, Manager, AstraZeneca Pharmaceuticals LP, Wilmington, USA

Ghanshyam (Gus) Patel, Senior SCIentlst AstraZeneca Pharmaceuticals LP,
Wilmington, USA

Norb Ealer, Associate Director, Technical Regulatory Affairs AstraZeneca
Pharmaceuticals LP, Wilmington, USA

Richard Murray-Smith, BSc, AstraZeneca, Brixham, UK

Greg Rullo, CMC Regulatory Director, AstraZeneca Pharmaceuticals LP,
Wilmington, USA

Helen Winter Ph.D. Associate Director, Clinical Pharmacokinetics, Expenmental
' Medicine, AstraZeneca Pharmaceuticals LP, Wilmington, USA
Testing laboratory:

Brixham Environmental Laboratory, AstraZeneca, Brixham, UK

Appears This Way
'On Original
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10. APPENDICES

10.1

10.1.1 Data Summary Table

Nonconfidential Appendices

All test results from the environmental effect studies are cxprcsSed as ppm of

quetiapine fumarate.

DATA SUMMARY TABLE FOR QUETIAPINE

Water Solubility 1600 mg/L (ppm) at pH 7
. es - o me =6.8
Dissociation Constants (22°C) pKa, =3.3
logKew=1.4atpH5
Log Octanol/Water Partition : e 27t pH -
Coefficient (log Kow) (25°C) OF Bow ™= <. 7 8L
: logK=2.6atpH9
Vapour Pressure or Henry’s Law No data
constant : '
Sorption / Desorption (Koc) - K, = 220,000 (Nebo)

LS8

K., = 8,000 (East Jubilee)
1,400 '

Hydrolysis tls at 25°C " year
Aerobic Biodegradation Not readily biodegradable (BOD,/ThOD <0.6).
Anacrobic dcgradation Not degradable

~ Soil Biodegradation No data

“Photolysis No data .
Metabolism Almost completely metabolised, <1% of the

dose can be recovered as quetiapine

13 (15)




Microbial Inhibition ' No inhibition up to 100 ppm

Acute toxicity - ) Rainbow trout (Oncorhynchus mykiss)
96 h L.LC50 = 22.0 ppm
96 h NOEC = 1.0 ppm
Bluegill sunfish (Lepomis macrochirus)
96 h LC50 = 19.3 ppm
1 96 h NOEC = 1.0 ppm

Chronic Toxicity ' Green alga (Selenastrum capricornutumy:
Max. cell densities (MCD) 14 dNOEC =2.5
ppm '

MCD 14 d lowest significant effect = 3.0 ppm
Growth rate 14 d NOEC = 2.5 ppm

Growth rate 14 d lowest significant effect = 5.0
ppm

Blue-green alga (Microcystis aeruginosa)

| MCD 14 d NOEC = 4.0 ppm

MCD 14 d lowest significant effect = 8.0 ppm
Growth rate 14 d NOEC = 32 ppm

Growth rate 14 d lowest significant effect = 64
ppm . 7 ,
Water flea (Daphnia magna):

21 d reproduction NOEC = 18 ppm

21 d reproduction LOEC =32 ppm _

21 d length NOEC = 18 ppm

21 dlength LOEC = 32 ppm

102  Confidential Appendices

Appendix L. Investigator's Brochure Seroquel™ (Quetiapine fumarate; ICI 204,636
fumarate). AstraZeneca Pharmaceuticals, Mereside, Alderley Park, UK. 7™ edition,
January 2002. :

Appendix [L ICI 204,636 solubility measurements in partial fulfillment of FDA
environmental-assessment requirements. Pharmaceutical research & development
report no. SP3010/B. Zeneca Pharmaceuticals, Wilmington, USA. 22 September -
1995. ’

Appendix III. Data gencratcd in the US to support the-environmental assessment
report for ICI 204,636. Pharmaceutical research & development report no. SP2900/B.
Zeneca Pharmaceuticals Group, Wilmington, USA. 29 March 1995.

Appendix IV. ICI 204,636 log partition coefficient measurements in partiat fulfillment

of FDA environmental assessment requirements. Pharmaceutical research &
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development report no. SP3011/B. Zeneca Pharmacéutibals, Wilmington, USA.
3 October 1995.

Appendix V. Seroquel: Determination of 28 day ready biodegradability. Report no.
BL5078/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix VL. Seroquzl; Determination of anaerobic biodegradability. Report no. -
BL5077/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix VII. Seroquel: Soil sorption and adsorption. Report no. BL5062/B.
Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix VIII. Environmental concentrations of quetiapine. Document no. CNS.000-
030-633, AstraZeneca Global SHE Operations, Sodertilje, Sweden, 20 November,
2002.

Appendix IX. ICI 204636 PURE: Inhibition of the respiration rate of activated sludge

by ETAD method 103. Report no. BLS1461/B. Brixham Environmental Laboratory
(Former ICI Group Environmental Laboratory), Brixham, UK. December 1992.

Appendix X. Seroquel: Toxicity to the blue-green alga Microcystis aeruginosa.
BL5018/B. Brixham Environmental Laboratory, Brixham, UK. February 1994,

Appendix XI. Seroquel: Toxicity to the green alga Selenastrum capricorﬁutum.
BL5017/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appendix XII. Seroquel: Chronic toxicity to Daphnia magna. BL5232/B. Brixham
Environmental Laboratory, Brixham, UK. September 1994.

Appendix XIIL Serocuel: Acute toxicity to rainbow trout Oncorhynchus mykiss.
BL5084/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.

Appcndi)i XIV Seroquel: Acute toxicity to bluegill sunfish Lepomis macrochirus.
BL5085/B. Brixham Environmental Laboratory, Brixham, UK. February 1994.
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Environmental Assessment Review #1, NDA 20-639 / S-017
SEROQUEL (quetiapine fumarate) TABLETS
Treatment of acute bipolar mania (adjunctive-therapy)

EXECUTIVE SUMMARY
A FONSI is recommended

The environmental assessment (EA) dated Nov 20, 2002 and follow-up E-mail dated Jan 20, 2003
support the supplemental new drug application for a new indication, treatment of acute bipolar mania
(adjunctive-therapy). The EA was prepared in accordance with 21 CFR Part 25 by AstraZeneca
Pharmaceuticals LP. The EA contains environmental fate and effects data resulting from the use and
disposal of Seroquel (quetiapine fumarate) Tablets.

Quetiapine is almost completely eliminated by metabolism by the patient. Approximately 1% of the
administered dose is excreted unchanged. Approximately 73% of the dose is excreted as metabolites
in urine and 20% is excreted in feces. The two major metabolites (57% of the administered dose)
were tested in vivo and neither showed any pharmacological activity in terms of binding affinity and -

“behavioral tests of dopamine antagonists. It is assumed that approximately 43% of the administered
dose is excreted as potential active metabolites and conjugates that have similar pharmacological
activity as quetiapine for the purpose of estimating the EIC. These compounds may enter the aquatic
environment from patient use and disposal. The log Kow of quetiapine fumarate is less than 3.0 '
between pH 5 and pH 9. Rapid degradation is not expected.

Assuming that no metabolism occurs, the EIC of quetiapine fumarate isC 1 ppb.
(If in-vivo metabolism is included in the calculation, the EIC of quetiapine is [ J ppb)

The toxicity of quetiapine fumarate to environmental organisms was characterized. The results
indicate that the compound is not expected to be toxic to aquatic organisms at the expected
environmental introduction concentration.

Test ' Result
Microbial Growth Inhibition - | No inhibition up to 100 ppm
(ETAD Method 103) , '
Blue-green alga (M. aeruginosa) | NOEC= 4 mg/L (max cell density)
(21 day, TAD 4.01) NOEC = 32 mg/L (growth rate)
Green alga (S. capricornutum) NOEC =2.5 mg/L '
(14 day, TAD 4.01) (max cell density & growth rate)
Rainbow Trout | NOEC = 1.0 ppm (96 hour)
v - LCso =22.0 ppm (96 hour)
Bluegill Sunfish NOEC = 1.8 ppm (96 hour)

: - 'LCso = 19.3 ppm (96 hour)
Daphnia magna | NOEC = 18 ppm (21 day)

(reproduction and length) LOEC = 32 ppm (21 day)
. 7 B
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REVIEW OF EA SUBMITTED IN NDA 20-639 / S-01
Treatment of acute bipolar mania (adjunctive-therapy) '

DATE:  November 20, 2002 (Original submission)

January 20, 2003 (Follow-up E-mail)
APPLICANT: AstraZeneca Pharmaceuticals LP
ADDRESS: 1800 Concord Pike
' PO Box 8355

~ Wilmington, DE 19803-8355
DESCRIPTION OF PROPOSED ACTION:

Requested Approval: AstraZeneca Pharmaceuticals LP has filed an NDA supplement pursuant to
section 505 (b) of the FDA Act for Seroquel (quetiapine fumarate), 25 mg, 100 mg, 150 mg, 200
mg and 300 mg Tablets packaged in bottles and hospital unit dose packages. An EA has been
submitted pursuant to 21 CFR part 25.

‘Need for Action: Supplemental application (NDA 20-639 / S-017) requests approval of

quetiapine fumarate for use in treatment of acute bipolar mania (adjunctive-therapy). Seroquel
Tablets (quetiapine fumarate) are currently approved for treatment of acute and chronic
psychoses, including schizophrenia. ' v

Locations of Use: Hospitals, clinics and patient homes.

Disposal Sites: Empty or partially empty containers from U.S. hospitals, pharmacies or clinics
will be disposed of according to hospital, pharmacy or clinic procedures. (Empty or partially
empty containers from home use typically will be disposed by a community’s solid waste
management system which may include landfills, incineration and recycling, while minimal
quantities of the unused drug may be disposed in the sewer system.)

ADEQUATE

IDENTIFICATION OF CHEMICALS

USAN Name: quetiapine fumarate

Brand Name: Seroquel Tablets

CAS Name: Ethanol {2-(2—[4-(dibenzq [b,f][1 ,4]‘-thiazepin— 11-yl-1)piperazinyl)ethoxy}-(E)-2-

butenedioate 2:1)

CAS Number: 111974-72-2 (quetiapine fumarate) Molecular Wt of C4sHs4NsO3gS, is 883.1

111974-69-7 (free base) " Molecular Wt of C3;H,sN30,S is 383.5



The molecular structure of quefiapine fumarate and the free base is in the EA, page 4.
Note that one molecule of quetiapine fumarate yields two molecules of the free base.

ADEQUATE
VI ENVIRONMENTAL ISSUES / Assessihg Toxicity to Environmental Organisms

Information about environmental fate and effects is in the EA. Test reports are in the confidential
appendix. Suitable scientific and GLP methodologies described in the conﬁdentlal appendix were
used to determine environmental fate and effects.

Environmental Fate:

Identification of Substances of Interest:

Quetiapine is almost completely eliminated by metabolism by the patient. Approximately 1% of the
administered dose is excreted unchanged. Approximately 73% of the dose is excreted as metabolites
in urine and 20% is excreted in feces. These compounds may enter the aquatic environment from
patient use and disposal.

The two major metabolites (57% of the administered dose) were tested in vivo and neither showed
any pharmacological activity in terms of binding affinity and behavioral tests of dopamine
antagonists. It is assumed that approximately 43% of the administered dose is excreted as potential -
active metabolites and conjugates that have similar pharmacological activity as quetiapine for the
purpose of estimating the EIC.

Physical and Chemical Characterization of quetiapine fumarate:

Quetiapine fumarate is very soluble.in water (1600 mg/L at pH 7).

- Dissociation Constants at 22°C are pKay = 6. 8 and pKaz = 3.3.

The log Kow of quetiapine fumarate is less than 3.0 between pH 5 and 9.
Adsorption to Soil: Essentially immobile based on soil sorption / desorption testmg

Environmental Depletion Mechanisms:

Aerobic and Anaerobic Degradation: Rapid degradation was not observed
Hydrolysis: Not observed

Photolysis: Not observed

Environmental Concentrations:

The total quantity of quetlapme fumarate requlred for the new indication and all other products
manufactured by AstraZeneca in any of the next 5 years is expected to be NMT a
(Reference: Current EA dated November 20, 2002, Confidential Appendix VIII). '

Assuming that no metabolism occurs, the EIC of quetiapine fumarate isC_ 7 ppb.
(Ifi in-vivo metabolism is included in the calculation, the EIC of quetiapine ISE.:lppb)



Summary of the Environmental Fate:
The drug substance, its metabolites and conjugates are expected to enter the aquatic environment.

Environmental Effects:

Inhibition of Activated Sludge: (ETAD Method 103)
Not observed at concentrations < 100 mg / Liter.

Blue-Green Alga: 21-day, TAD 4.01

The NOEC based on specific growth rate is 32 mg/L

The lowest significant effect concentration based on specific growth rate is 64 mg/L
The NOEC based on maximum cell density is 4.0 mg/L

- The lowest significant effect concentration based on maximum cell density is 8.0 mg/L

Green Alga: 14-day, TAD 4.01

The NOEC based on specific growth rate is 2.5 mg/L

The lowest significant effect concentration based on specific growth rate is 5.0 mg/L
The NOEC based on maximum cell density is 2.5 mg/L '

The lowest significant effect concentration based on maximum cell density is 5.0 mg/L

Daphnia Magna: 21-day Reproduction and Length, TAD 4.09
The 21-day NOEC for daphnia magna is 18 ppm. '
The 21-day LOEC for daphnia magna is 32 ppm.

These values are >1000 times greater than the EIC assuming no metabolism, namely [ ] ppb.
The EIC assuming no metabolism, namely C ] ppb, is lower than the NOEC.

Rainbow Trout: TAD 4.11
The 96-hour LCs for rainbow trout was 22.0 ppm.
The 96-hour NOEC for rainbow trout is 1.0 ppm.

The LCso is >1000 times greater than the EIC assuming no metabolism, namelyL, Jppb.
The EIC assuming no metabolism, namely[. J ppb, is lower than the NOEC.

Bluegill Sunfish: TAD 411
The 96-hour LCs for bluegill sunfish is 19.3 ppm.
The 96-hour NOEC for bluegill sunﬁsh is 1.8 ppm.

The LCsp is >1000 times greater than the EIC assummg no metabolism, namely . lppb
The EIC assummg no metabolism, namely{_ 3 ppb, is lower than the NOEC.



Summary of Environmental Effects:

The toxicity of quetiapine fumarate to environmental organisms was characterized. The results
indicate that the compound is not expected to be toxic to aquatic organisms at the expected
environmental introduction concentration. :

Test : Result

Microbial Growth Inhibition “No inhibition up to 100 ppm
(ETAD Method 103) ’ :
Blue-green alga (M. aeruginosa) | NOEC = 4 mg/L (max cell density)
(21 day, TAD 4.01) NOEC = 32 mg/L (growth rate)
Green alga (S. capricornutum) | NOEC =2.5 mg/L
(14 day, TAD 4.01) (max cell density & growth rate)
Rainbow Trout NOEC = 1.0 ppm (96 hour)

- » LCso = 22.0 ppm (96 hour)
Bluegill Sunfish | NOEC = 1.8 ppm (96 hour)

, LCso = 19.3 ppm (96 hour)

‘Daphnia magna NOEC = 18 ppm (21 day)
(reproduction and length) '|. LOEC = 32 ppm (21 day)
ADEQUATE

VII. MITIGATION MEASURES

Information not required because no potential adverse environmental effects have been
identified.

ADEQUATE
VI ALTERNATIVES

Information not required because no potential adverse environmental effects have been
identified. : ‘ '

ADEQUATE
IX PREPARERS
Names, job titles and qualifications were provided.

ADEQUATE



X  CERTIFICATION
Certification of each test report is provided. |

AstraZeneca (Patriciai DeFeo) certified the entire EA by E-mail dated January 20, 2003.
Certification was addressed to the FDA Project Manager (Doris Bates).

ADEQUATE
XI  APPENDICES
Reports and production estimate are provided in Confidential Appendices

ADEQUATE

Review by:  Florian Zielinski on January 28, 2003
Chemist, Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Florian Zielinski
‘1/30/03 03:34:06 PM
ENV ASSESSMENT

Nancy Sager
1/30/03 04:30:55 PM
ENV ASSESSMENT

Yuan-Yuan Chiu
'2/3/03 10:51:57 AM
CHEMIST

Concurred



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
NDA 20-639/S-016 & S-017

STATISTICAL REVIEW(S)




U.S. Department of Health and Human Services

Food and Drug Administration )

Center for Drug Evaluation and Research

Office of Pharmacoepidemiology and Statistical Science
Office of Biostatistics

STATISTICAL REVIEW AND EVALUATION

NDA/Serial Number:
Drug Name

Indication(s):

Applicant:
Date(s):

Review Status:

Biometrics Division:

Statistical Reviewer:

- - Concurring Reviewers:

Medical Division:

Clinical Team:

Project Manager:

CLINICAL STUDIES

20-639/ SE1-016 & SE1-017.

Seroquel (Quetiapine) 400-800 mg/Day. Supplied in tablets of 25,
100 and 200 mg.

Acute mania in Patients With Bipolar Disotrder: As Monotherapy
(SE1-0116) and as Adjunct Therapy (SE1-017).

AstraZeneca. :
Date received by CDER: 01/10/2003. PDUFA Date: 11/01/203.

Standard, 6S.

Division of Biometrics L.
Kooros Mahjoob, Ph.D.

Team Leader: Kun Jin, Ph.D. Division Director: George Chi,
Ph.D.

Division of Neuropharmacological Drug Products (HFD-120)
Clinical Reviewer: Robert Levin, MD.

Clinical Team Leader: Thomas Laughren

Clinical Division Director: Russell Katz

Doris Bates, Ph.D.

Kerords: Seroquél, Monotherapy, Adjunct Therapy, Primary Efficacy, ANCOVA, LOCF and MMRM



Table of COnfents-

LIST OF TABLES «...uevveieeriesensensessesussassassscssssessssssssssesssossnssaiosssssssssssssssascasssnssnsassassanss m
LIST OF FIGURES .cuueceerreeeinissnsnisassesssisacssssssssssiossassssssssssesssssssssssssssssscssnssasnsssssases v
1 EXECUTIVE SUMMARY .....cicoiiinriisscsnsansassossassassassosssssssassassasassssssssssassesses 1
1.1 CONCLUSIONS AND RECOMMENDATIONS . ........... et e 1
1.1.1 IMONOLHETAPY ...ttt ettt et e e st ner e e benssenens 1
1.12 Adjunct Therapy ......ccccooeveeevennnnenn. e et et e r e et e s et et e s e e e eneeneeane 1

1.2 BRIEF OVERVIEW OF CLINICAL STUDIES...... e e e e e e e e e e et 1
1.2.1 MONOtherapy StUAIES ......ccveueruiriereiiieieriercirertre et eee et se s s s 2
L21.1 DESIZI cuiiiiiiiiiiiitcrectrice et te e see sttt s ae et et e e e eae s e st e s st e s se e s asnnennesarens 2

1.2.1.2  Patients Disposition .............c........... ettt et et e ettt s st ae st senas )

1.2.1.3 Dosage......ccocervererrnrrrennanen. ettt bttt e ettt e s aeesae e st e et e e eneenrn e s e easannteeaean 3

1.2.1.4  EDAPOINLS ...oiiiiieiiiiitccteieei ittt tee et rse e saeae s s esassassasassensssesnesesessensenent 3

1.2.2 Adjunct Therapy Smdles .................................... e s e 4
L2221 DESIZN et ettt ettt be st et e s ens e en s e sen s e te st eaente e st e e saeane 4

1.2.2.2 Patient Dlsposmon .......................................................................................... -

1.2.23 Dosage........... eteestssaun e et st e soeee e reseesainseessnsinnesrerartesaresaeseneaasesaa e eantenteesennnasstaan 4

1.2.2.4  Endpoints ........cccccvveeienenioeniercecnneeeeennens et e R 5

1.3 STATISTICAL ISSUES AND FINDINGS ... .........c.... e e e e e e e e et e, 5
1.3.1 Sponsor's Analysis .....ccccecceeeeeeeriieieennnns e et e st s e et ere e e et e eaaenean 5
1.3.1.1 Monotherapy ReSUlts .......cceceirrirnieireeeeeeeeeeceeee e eeeeeeaens 5
1.3.1.2  Adjunct Therapy Results.......... RS et see e e e e e ses e e e et st b aaeaanaee .6

132 REVIEWET™S ANALYSIS +..eveveveuereermeienraeiireeteeeee et tsts st ssesnese e se s et s e ssebenene 6
1.3.2.1 Monotherapy Results .......ccccooererrieniiirieeeeccreee e eeeneeas 6

1.3.2.2  Adjunct Therapy RESUILS.........ccoicireirririeirieennrnestsereeeieeeeeeeese et ses s enenes 7

1.3.3 Statistical ISSUES ..ttt et e st et sb e ean 7
1.34 Overall FINAINgS.....cecoeevvertrerieeeeeeeeeeeecteeee ettt eeeeeesnssenaeeenengens 1

2 INTRODUCTION....cccvncirrniccsarensererecsansassonsessasesssnssssassssasesesses cesseesscsassensssnsennes 8
2.1 OVERVIEW . ........ S 8
2.2 DATA SOURCES. . .. ittt ittt e ettt et e e e ceecaeinnns e e e e 9
3 STATISTICAL EVALUATION...utiricrreerseerseesssessacssssssssessassssssessassassssasss 11
3.1 EVALUATION OF EFFICACY. . ... .. ..o vuu... e e PP e 11
3.1.1 Seroquel as aMonotherapy ......... ettt ettt et ettt et A e e n b sananneta 11
BULLET Study DeSighi.. ..ottt 11
-3.1.1.2  Therapy Strategy and Dosage ettt eeehteaeteeateatteate e bee st e e et e e e tee st e st e saraeaseeennan 11

"~ 3.1.1.3  Primary and Secondary Endpoints........ eererne et eeerererreraree e rae e aneaaans 12
3.1.1.4  Sponsor's Statistical Methods ..........ccceceivennirrennriienrnere s 12

3.1.1.5  Reviewer’s Statistical Methods..........c.ocecuvureniverrenriniornseenenrionncesninsnenanns eeeeans 12
3.1.1.6  Dembographic Configuration ..............cceeeereevereeereererenens ettt eseeanan 13

3.1.1.7 ‘Analyses Results of Study IL/0104 Data.........coo..oovereemeeemmeesmeeemmnnressnnnionenns 14 .

3.1.1.7.1 Patient DiSPOSItiON............ccooueeerrerieeeraennaeaernnas ettt sane 14

3.1.1.7.2 Efficacy Resulls................ccioeciivecnnenecnicnenienensnannis s senene 15

- 3.1.1.7.2.1  Sponsor's ReSults ......cccceeeeveviveceeceeieeseeee e eeeteeae et e anes eeenrree 15
3.1.1.7.2.2 REVIEWEL'S RESUILS .......loeeeeeemeeeeeeeneseeeseseeeeseseeeesesseeeseseseseseeseesseeee 15

3.1.1.8  Analyses Results of Study IL\0105 Data.......................... BSOSO SO 16



3.1.1.8.1 Patient Dzsposztzon ....... 16

3.1.1.8.2  Efficacy RESUILS ......ccoooovceeeeieeeeeieteesteeeeeteeee ettt 17

3.1.1.8.2.1  SpOnsor's reSUIES......cueeueruerieneeeeirineee ettt ea e ra s 17

3.1.1.8.2.2 Reviewer's Results ........ccccooveiesivninnnimineceseseeeeeee e 18

3.1.1.9  Conclusion on Monotherapy Studies........... et rtee e te e aeteae et et et e eeeeaeereraan 18

3.1.2 Seroquel as an Adjunct Therapy .........cccceecucecee reeveere ettt nenen Cenereeenenaens 18

3.1.2.1  Study Design.....ccceceeurnencunncnnil et e et aesae et e e et e e naesassatantesas 18

3.1.2.2 Therapy Strategy and Dosage........... et ete et e e e e st et et e re st e e nae e saeteerararaanes 19

3.1.2.3 Primary and Secondary Endpoints..........cceceevuevuemnreernoeseienresrenie e 19

3.1.2.4  Sponsor's Statistical Methods ..........ccceeoinrennciinrereeeer e 19

3.1.2.5 Reviewer’s Statistical Methods............ccoeveeveemmeereeeeeereeenn. et aran s 19

3.1.2.6 Demographic Configuration ............cc.covcevnrruererinnselneneeeeee st eereeessaere s 20

3.1.2.7  Analyses Results of Study IL/0099 Data .......................................................... 20

3.1.2.7.1 Patient DiSPOSILION........cccecvceverveeriuraersaaecreasinans oo rrere et et st e e st e e e e aneaes 20

3.1.2.7.2  EfficAcy RESUILS ........ccoveiniineieiieceneeieireeseeseeseeentssee et ensae s ssens s sssnnsenes 21

3.1.2.7.2.1 Sponsor's Results ...................... eereneerennnees evreenessnand rerreeresaeterenaans 21

3.1.2.722 Reviewer's Results ...t 22

3.1.2.8  Analyses Results of Study IL/0100 Data.........ccceerrvrreesesiieseecrenrreeeenieeeeenenin 22

3.1.2.8.1 Patient DiSPOSILION..............coerirmieremrieieeiesinsniscsesssisissesecasssssesssssesesens 22
3.1.2.8.2  EfficacCy RESUILS .......coccoivieeeiiteeneesieeeeeieeeee e sstese s et eae s v 23

3.1.2.8.2.1  SpOnSOr's RESUILS ......cocvvvuirrcrerercieeieceeereie et ceee et en s ssnas 23

3.1.2.8.3 RevIEWET ANALYSIS . .coireiieieiieieiierceircreester ettt sr et ene 24

3.1.2.9 Conclusion on Adjunct Therapy SUAIES -ovveeeeeeeeeeeeeeeee e e 24

3.2 EVALUATION OF SAFETY . . vttt ti i ittt e e o et a e e me e e o e tee e et aeecaaaaaneens 24

4 FINDINGSIN SPECIAL/SUBGROUP POPULATIONS.......... SURIBRRIIRY X

4.1 GENDER, RACE AND AGE . . v & e vt ettt et vt ettt ee e e ettt e et e e e eeeeeaeeenn 25

4.1.1 Monotherapy Studies .......c.ccocvirrveeniecnnenncecneene ettt ettt 26

4.1.2 Adjunct Therapy Study IL/0099 ........covveremreerrerecere e eeeneeeereesnesanennins 27

4.1.3 . Conclusion on Subgroup AnalysiS.......ccceeveeuerrrrrereririrnreeieereeseeeeennen: SR 28

4.2 OTHER SPECIAL/SUBGROUP POPULATIONS .......... e e e e e e e e e e e e e 28

5 SUMMARY AND CONCLUSIONS....ciccvtierernecssanessneessnsassensesssaces 29

5.1 - STATISTICAL ISSUES AND COLLECTIVE EVIDENCE .. ... ctuueoeennacnennnn e 29

5.1.1 Statistical Issues..........cc........ feeeteteare et a bt s ettt eees ettt nsanennes 29
5.12 Integrated Efficacy Results.......... reeereterete ettt esbeaes s eereeeenee e 30

5121 MODNOhETAPY ..cueeeeceieeceeireenesie et estssesaiassiesssssssesasssasnsssenssnnssesansennenes 30

5:1.2.2  AdJunct TREIapy .....coceeememieicicitt et e 30

: 5.2 CONCLUSIONS AND RECOMMENDATIONS . s v v v o v o soa o lomeaceas e aeaaceasenennens 31

SIGNATURES/DISTRIBUTION LIST PAGE cereserseunenne 32

i -



_ Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.
Table 10
Table 11
Table 12
Table 13
Table 14
Table 15

Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.

Li1ST OF TABLES

(Monotherapy Studies): Number of Patients Randomized and Discontinued By Treatment

(Adjunct Therapy Studies). Number of Patients Randomized and Discontinued By Treatment
(Monotherapy Studies): Summary of Sponsor’s Efficacy Results on CT_YMRS?

(Adjunct Therapy Studies): Summary of Sponsor’s Efficacy Results on CT_YMRS®
(Monotherapy Studies): Summary of Reviewers Efficacy Results on CT_YMRS?

(Adjunct Therapy Studies): Summary of Reviewers Efficacy Results on CT_YMRS
(Monotherapy Studies): Demographic Configuration™

(Monotherapy Study IL/0104): Number and Percentage of Patients Available at Each Visit®
(Monotherapy Study IL/0104): Sponsor's Efficacy Analysis Results on CT_YMRS?

. (Monotherapy Study IL/0104): Reviewer's Efficacy Analysis Results on CT_YMRS

. (Monotherapy Study IL/0105): Number and Percentage of Patients Available at Each Visit®

. (Monotherapy Study IL/0105): Sponsor's Efficacy Analysis Results on CT_YI\/[RSs

. (Monotherapy Study IL/0105): Reviewer's Efficacy Analysis Results on CT_YMRS

. (Adjunct Therapy Studies): Demographic Configuration™ - 7

. (Adjunct Therapy Study IL/0099): Number and Percentage of Patients Available at Each Visit®

(Adjunct Therapy Study IL/0099): Sponsor's Efficacy Analysis Results on CT_YMRS?®

(Adjunct Therapy Study IL/0099): Reviewer's Efficacy Analysis Results on CT_YMRS?®

(Adjunct Therapy Study IL/0100): Sponsor's Efficacy Analysis Results on CT_YMRS$
(Adjunct Therapy Study IL/0100): Reviewer's Efficacy Analysis Results on CT_YMRS
(Studies IL/0104, IL/0105 and IL/0099): Race Distribution by Treatment Group * '
(Study IL/0104): Subgroup Analysis for the Gender, Race and Age Categories

(Study IL/0105): Subgroup Analysis for the Gender, Race and Age Categories ?
(Study IL/0099): Subgroup Analysis for the Gender, Race and Age Categories *
(Monotherapy Studies): Integrated Summary of Efficacy Results on CT_YMRS
(Adjunct Therapy Studies): Integrated Summary of Efficacy Results on CT_YMRS

(Adjunct Therapy Study IL/0100): Number and Percentage of Patients Available at Each Visit®’

i



LIST OF FIGURES

Figure 1. (Study IL/0104): Plot of Percentage of Patients Withdrew From the Study by Visit
Figure 2. (Study IL/0105): Plot of Percentage of Patients Withdrew From the Study by Visit
Figure 3. (Study 11./0099): Plot of Percentage of Patients Withdrew From the Study by Visit

Figure 4. (Study IL/0100): Plot of Percentage of Patients Withdrew From the Study by Visit

Appears This Way
On Original

14
17
21

- 23

v



1 EXECUTIVE SUMMARY

The NDA 20-639 is a supplemental submission on Seroquel (generic Name: Quetiaipine) for the
treatment of acute mania for patients with bipolar disorder. The submission contains data to
support the use of the drug as a monotherapy as well as an adjunct therapy.

1.1 CONCLUSIONS AND RElCOM]VIENDATIONS

Based on the results of the statistical analyses of the efficacy data of the two monotherapy and
two adjunct therapy studies presented the sponsor and the results of analysis performed by this
reviewer, the following are concluded.

1.1.1 Monotherapy

The efficacy results presented by the sponsor, as well as the results of analyses performed by this
reviewer, on the data of the two randomized placebo controlled studies (IL/0104 & IL/0105)
indicate that, in both Studies, Quetiapine, when used as a monotherapy in the treatment of acute
mania associated with bipolar disorder, is effective and is statistically significantly superior to
placebo (See Tables 3 & 5). Hence, the two studies provide the statistical support for the efficacy
claim.

1.1.2  Adjunct Therapy

The efficacy results presented by the sponsor, as well as the results of analyses performed by this
reviewer, on the data of the two randomized placebo controlled studies (IL/0099 & IL/0100)
indicate that: in Study IL/0099, Quetiapine, when used as an adjunct therapy in the treatment of
acute mania associated with bipolar disorder, is effective and is statistically significantly superior
to placebo. However, the result from Study IL/0100 failed to show effectiveness of Quetlapme
over placebo (see Tables 4 & 6)

Overall, for both monotherapy studies the results are in favor of Quetiapine over placebo. With
- respect to the two adjunct therapy studies, one of the studies failed to demonstrate the efficacy,
the results of the analyses presented by the applicant and well as those performed by this _
reviewer support the efficacy of Quetiapme for treatment of acute mania associated with bipolar

disorder. ' '

1.2 BRIEF OVERV_IEW OF CLINICAL STUDIES

.Quetiaplne was registered in the United Krngdom in July 1997 followed by the FDA in
' September 1997, for the treatment of psychosis/schizophrenia.

In the schizophrenia studies, Quetiapine has established a good safety and tolerability profile.
Therefore, because of known overlap between the symptoms of schizophrenia and acute mania,
‘the therapy with Quetiapine could provide efficacy with a better tolerability over the other
treatments, for the treatment of acute mania associated with bipolar disorder.



The clinical development program consisted of four studies on Quetiapine to evaluate the safety
and efficacy of the drug in treatment of acute mania associated with bipolar disorder. Two of
these studies, IL/0104 and IL/0105, assess its effectiveness as a monotherapy (data is submitted
as the Serial No. SE1-016) and the other two studies, I1./0099 and IL/0100 (data is submitted as
the Serial No. SE1-017), assessing its effectiveness as an adjunct to mood stabilizers (lithium or
Divalproex).

The objectives across all four studies were to address the key treatment goals of assessing
Quetiapine as monotherapy and/or adjunct therapy with respect to:

e Effectiveness in treating acute mania (primary objective).

e Effectiveness in treating depressive symptoms, psychotic symptoms of patients with
psychotic symptoms at baseline, agitation and aggression, and to improve functional status.

e Safety and tolerability, across all four studies, in the treatment of acute mania.

All studies employed similar entry criteria, dosing regimen, efficacy endpomts and safety
assessments.

Patients were male/female hospitalize with DSM-IV diagnosis of bipolar I disorder, of age 18
years or older, at screening and at randomization having a minimum score of 20 on the YMRS.
There were also other entry-criteria, which will be presented where detail review is given.

" A brief description to the design, dosage and other information on monotherapy and adjunct
therapy studies is presented below.

1.2.1 Monotherapy Studies
1.2.1.1 Design

‘Both studies were designed as multicenter (multinational), double blind, randomized, parallel- :
group, placebo-controlled, 12-week studies to compare, mainly, the effects of Quetiapine with
placebo. Also, each study had an additional active treatment arm as comparators: Haloperidol in
Study IL/0204 and Lithium in Study IL/0105. These two studies were conducted in sites located
in the countries in Asia and Europe. There were no United States sites in either of these two
studies.

1.2.1.2 Patients Disposition

A total of 302 patients were randomized in each of the two studles The efficacy assessment was
based on the Modified Intent to Treat (MITT) patients, which includes all randomized patients
who took study medication and who had baselme and at least 1 set of post-baseline YMRS
assessments. : :



The following table gives the number of patients at randomlzatlon discontinued, and MITT in
each treatment group for the two studies. ‘

Table 1. (Monotherapy Studies): Number of Patients Randomized and Discontinued By Treatment

Patient Population , Treatment

Quetiapine Placebo | Haloperidol Lithium
Randomized 102 101 99

MITT' 101 100 98

Discontinued Day 217 21 (21%) 27 (27%) 12 (12%)

Discontinued Day 847 46 (46%) | 58 (58%) 1 151 (50%) |
Randomized 107 97 : 98 302
MITT' 107 95 98 300
Discontinued Day 217 5 (5%) 16 (17%) | 10 (10%) 31(10%)
Discontinued Day 84" :

t: Percentages are relative to the number of patients in MITT population.

Table 1 shows that, between the two studies, for the Day 21, the discontinuation rates for the
MITT patient population are as high as 21% for Quetiapine, 27% for placebo, 12% for
Haloperidol and 10% for Lithium these percentages are relatively moderate. However, for the
Day 84, the rate is as high as 46% for Quetiapine and 58% for placebo.

1.2.1.3 Dosage

Quetiapine dosing was initiated at 100 mg/day on Day 1 increasing to 400 mg/day on Day 4 in
increments of 100 mg/day. The Quetiapine dose could be adjusted to between 200 and 600
mg/day on Day 5, and to between 200 and 800 mg/day on Days 6 to 84, based on efficacy and/or
tolerablhty issues.

In Study IL/0104 haloperidol dosing was initiated at 2 mg/day. The range was between 2 and 8
mg/day on Days 6 to 84, based on efficacy and/or tolerability issues.

In Study IL/0105 lithium dosing was initiated on Day 1 at a dose of 900 mg/day. Dose
adjustment between Days 5 and 84 was at the discretion of the dosing investigator in order to -
achieve symptom control and/or minimize side effects issues.

1.2.1.4 Endpoints
For both studies the primary endpoint was change at Day 21 from baseline (Day 1) in YMRS

Total score (CT_YMRS). The secondary endpoints include, CT_YMRS at Day 84, YMRS
response rate, time to respond YMRS emission rate and Change from baseline in MADRS score.



1.2.2 Adjunct Therapy Studies
1.2.2.1 Design

Both IL/0099 and IL/0100 studies were designed- aé mulficénter, double-blind, randomized,
parallel-group, placebo-controlled studies. The Quetiapine was added as an adjunct to the mood
stabilizers (lithium or Divalproex).

The duration of randomized treatment was 21 days in Study I1/0099 and 42 days in Study
IL/0100. Study IL/0099 was conducted in the United States and Study IL/0100 was conducted in
Canada, Europe, India and South Africa.

1 2.2, 2 Patient Disposition

A total of 191 and 209 patients were randomized in studies IL/009 and IL/0100, respectively.
- The efficacy assessment was based on the Modified Intent to Treat (MITT) patients that includes

all randomized patients who had baseline, took study medication and had at least one post-

baseline YMRS assessments.

Table 2 gives the numbcr of patients at randomization, disco.ntinued, and MITT in each treatment
group for the two studies. '

_ Table 2. (Adjunct Therapy Studies): Number of Patients Randomized and Discontinued By Treatment

Study Patient Population Treatment Arm
Quetiapine Placebo
Randomized ' 91 100
1L/0099 | MITT' 81 89
Discontinued Day 217 : : 51 (57%

Discontinued Day 42"
Randomized 106 103 209
IL/0100 MITT' 106 103 - 209

Discontinued Day 217 20 (19%) 19 (18%) 39 (19%)
Discontinued Day 42 7 o . '

-t: Percentages are relative to the number of patients in MITT population. -

Table 2 shows that, fir Study 0100, the discontinuation rates at Day 21 is 19% for Quetiépine and
18% for placebo, which are moderate. However, the rates are as high as 42% for Quetlapme
57% for placebo in Study IL/0099.

1.2.2.3 Dosage

Quetiapine dosing was initiated at 100 mg/day on Day 1 increasing to 400 mg/day on Day 4 in

_increments of 100 mg/day. The Quetiapine dose could be adjusted to between 200 and 600
mg/day on Day 5, and to between 200 and 800 mg/day on Days 6 to 21 for study 1L/0099 and on
Days 6 to 42 for Study IL/0100, based on efficacy and/or tolerability issues.



1.2.2.4 Endpoints

For both studies the primary endpoint was change at Day 21 from baseline (Day 1) in YMRS
Total score (T_YMRS). The secondary endpoints include YMRS response rate, time to respond
YMRS emission rate and Change from baseline in MADRS score. The assessment for the
secondary endpoints was made at Day 21 for Study IL/0099 and at Day 21 and 42 for Study
1L/0100.

1.3 STATISTICAL ISSUES AND FINDINGS
1.3.1 Sponsor's Analysis

For all four studies, the analysis of covariance (ANCOVA) was used to analyze the primary and
secondary efficacy variables. The models used change from baseline as the dependent variable,
baseline as the covariate, treatment as fixed effect and center as the random effect. Further
"ANCOVA was conducted for the combined data of the two studies, within each monotherapy
and adjunct therapy. Missing values were replaced by last observation carried forward (LOCF)
method (see Footnote 1, page 12). ‘

Cochran-Mantel-Haenszel test was used for the analysis of binary response variables.
1.3.1.1 Monotherapy Results

Table 3 presents a summary of the éponsor’s results on the change from baseline in T YMRS
- (CT_YMRS).

Table 3. (Monotherapy Studies): Summary of Sponsor’s Efficacy Results on CT_YMRS?

Study 1L/0104 Study IL/0105

Number of Patients "Comparisons | Number of Patients Comparisons
Attribute  {In Treatments (MITT)| P-Values In Treatments (MITT) P-Values

QTP | PLA | HAL | QTP | HAL | QTP | QTP | PLA | LIT QTP LIT | QTP
- Vs, vs. | .vs. | Vs, Vs, vs.

PLA | PLA | HAL | : PLA | PLA LIT

"N (MITT) 101 98 107
Day 21 (P-Val) 0.0096 [<0.0001 ' <0.0001 [<0.0001 | N-SIG

_ Day 84 (P-Val ‘ <0.0001(<0.0001] N-SIG [ <0.0001 | <0.0001] N-SIG

$: The entries are extracted from Tables 9 and 12 of the review; see those tables for more detail.

‘Table 3 shows that for both studies at Day 21: Quetiapine is statistically significantly superior to
placebo (P<0.0001); Haloperidol and Lithium are statistically -significantly superior to placebo
-(P<0.0001); Haloperidol is superior to Quetlapme but no statlstlcal significant difference
between Quetlapme and L1th1um :



1.3.1.2 Adjunct Therapy Results

Table 4 presents a summary of the sponsor’s results on CT. YMRS.

Table 4. (ddjunct Therapy Studies): Summary of Sponsor’s Efficacy Results on CT_YMRS?

" Day of
Assessment
Attribute

Study IL/0099

Study IL/0100

Number of Patients
In Treatments (MITT)

Comparisons
P-Values

Number of Patients
In Treatments (MITT)

Comparisons
P-Values

QTP? PLAT -
81 89

QTP?

QTP vs. PLA
104 S

‘ QTP vs. PLA
N (MITT) e '
Day 21 P-Value

Day. 42 P-Value s

$: The entries are extracted from Tables 16 and 19; see those tables for more detail.
1: The Quetiapine and placebo treatments were added as adjunct to Lithium or Divalproex.

Table 4 shows that for Study IL/0099, Quetiapine is statistically significantly superior to placebo
(P =0.0209). However, Study IL/0100 failed to show statistical superiority of Quetiapine over
placebo.

1.3.2 Reviewer’s Analysis

As an alternative to the sponsor's primary analysis of ANCOVA using LOCF, for both studies
within the monotherapy and adjunct therapy, this reviewer used a "Mixed-Effects Model,
Repeated Measure Approach" (MMRM) to analyze the data on T-YMRS. The model used
change from baseline as the dependent variable, baseline as the covariate, visit and Treatment-
by-Visit interaction. The results are given in the following tables (see Footnote 2, page 12). '

- 1.3.2.1 Monotherapy Results

~ Table 5 presents a summary of the reviewer’s results on the variable CT_YMRS.

Table S. (Monotherapy Studies): Summary of Reviewers Efficacy Results on CT_YMRS?®

Attribute

Study I1./0104

Study IL/0105

Number of Patients

In Treatments (MITT)|

Comparisons

Number of Patients

" JIn Treatments (MITT)

Comparisons
- P-Values

" P-Values
' HAL
" vs.
PLA

QTP QTP

QTP | PLA | HAL PLA | LIT

QTP

101 { 100.

N (MITT)
Day 21 (P-Val)

$: The entries are extracted from Tables 10 and 13; see those tables for more detail. .
T: The Quetiapine and placebo treatments were added as adjunct to Lithium or Divalproex.

The comparison of results in Table 5 and those in Table 3 show that ANCOVA used by the
sponsor and the MMRM used by this reviewer have produced, virtually, similar results leading
to the same conclusion. So, the results are robust against the use of the two methodologies.



1.3.2.2 Adjunct Therapy Results

Table 6 presents a summary of the reviewer’s results bn the variable CT _YMRS.

Table 6. (Adjunct Therapy Studies): Summary of Reviewers Efficacy Results on CT_YMRS

 Day of ' Study IL/0099 - Study IL/0100
Assessment Number of Patients Comparisons Number of Patients Comparisons
Attribute In Treatments (MITT) P-Values In Treatments (MITT) P-Values

QTP' = | PLA' QTP vs. PLA PLA" | QTP vs.PLA
N (MITT) 81 ‘ 89 T 9% aE
Day 21 P-Value _ ) : 0.0025 e e 0.6244
Day. 42 P-Value \ ol T = 05070

The entries are extracted from Tables 17 & 20; see those tables for more detail.

The comparison of results in Table 6 and those in Table 4 show that ANCOVA used by the
sponsor and the MMRM used by this reviewer have produced, virtually, similar results leading -
to the same conclusion. So, the results are robust against the use of the two methodologies.

1.3.3 Statistical Issues

A potential issue could be use of inappropriate statistical analysis for handling the missing values
and as a result introducing bias in the results. For, three of the four studies, as Tables 1 and 2
(also see Tables 8, 11, 15 & 18 and Figures 1-4) show, for the Day 1, the percentage of dropouts
are in the rages of 12% to 27%, 5% to 17% and 18% to 19% for Studies IL/0104, IL/0105 and
1L/0104, respectively. These rates are moderate, and hence the potential bias could be ignorable.
However, the dropout rates for the US Study I1./0099 are in the rage of 35% to 57%; which is
high. This can be an issue for the efficacy assessment of this study. However, ANCOVA and
MMRM analysis have produced similar results. Therefore, the results are robust against the use
~of the two methodologies. The reader may read Section 5.1 for more detail.

1.3.4 Overall Findings . A

- Overall, the results of the primary analysis, performed by the sponsor, and the alternative
analysis, performed by this reviewer indicate that, the two monotherapy studies IL/00104 and

IL/0105 and the adjunct therapy Study IL/0099 sufficiently support the superiority of Quetiapine
~over placebo in treatment of patients with acute manija associated with bipolar disorder.
Although, the adjunct therapy IL/0100 failed to prov1de statistically significant results in favor of
Quetiapine, however, numerlcally the results are in favor of Quetiapine.

NOTE: The efficacy conclusion, in this review, is primarily based on the sponsor's ANCOVA,
the primary analysis, results. The reviewer's MMRM analysis results are .used as supportive
analysis. The supportive analysis confirms the results of primary analysis.



2 INTRODUCTION

2.1 OVERVIEW

Bipolar I disorder is a complex lifelong mental disease, which affects between 1% and 2% of the
world’s population. It .is characterized by debilitating mood swings from intense euphoria to
depression. There is a high risk of 10 to 15% suicides associated with the individuals with this
disease. In addition, manic episodes in bipolar disorder are associated with depressive symptoms,
psychosis and functional impairment, all of which can require hospitalization. Manic episodes
are associated with agitated, aggressive and impulsive behavior, putting patients and those
around them at considerable risk.

2.1.1 History and Rational for Research and Developmént

Quetiapine was registered in the United Kingdom in July 1997, followed by the FDA in
September 1997, for the treatment of psychosis/schizophrenia.

As stated in the submission, presently, there is no cure for bipolar disorder; however,
pharmacological treatment can substantially decrease the morbidity of acute manic episodes. To
date, five medications that are commonly used for treatment:of acute mania, associated with
bipolar. These are Lithium, Divalproex, Olanzapine, Risperidone and Haloperidol. However,
only about 60% of patients respond to any one of these medications and in addition, many
patients are unable to tolerate these agents. Therefore, there was a need to develop a safer and a
more tolerable drug for the treatment of acute mania associated with bipolar.

In the psychosis/schizophrenia studies, Quetiapine has established a good safety and tolerability
profile. Hence, because of known and significant overlap between the symptoms of
schizophrenia and acute mania, including agitation, aggression, paranoia, hallucinations,
delusions, and suicidal behavior, the therapy with Quetiapine may offer efficacy with a better
tolerability over the other treatments, for the treatment of acute mania associated with bipolar
disorder. ' '

2.1.2 Objectives in Treatment of Bipolar Disorder
For an agent, important attributes for in treatment of acute mania include:

~» Provides clinical efficacy in the treatmient of a broad range of manic symptoms.

e Improves depressive sympfoms, psychotic symptoms, agitation and aggression, and
functional impairment associated with acute mania. '

e - It is generally safe and well tolerated.

For some patients, the monotherapy with an agent might be desirable and effective. However, for
many other patients, a combination therapy might be required for the proper treatment.
 Therefore, it is highly desirable to look into a medication with a desirable efficacy and good
tolerability, when used as monotherapy or as adjunct therapy.



2.1.3 Clinical development program

-The submission has designated four (4) clinical studies as the key studies for the evaluation of

-the safety and efficacy of Quetiapine in the treatment of acute mania in bipolar disorder. Two of
these studies, IL/0104 and IL/0105, assess its effectiveness as a monotherapy (data is submitted
as the Serial No. SE1-016) and the other two studies, IL/0099 and IL/0100 (data is submitted as
-the Serial No. SE1-017), assessing its effectiveness as an adjunct to mood stabilizers (lithium or
Divalproex).

All these studies are multicenter/multinational, randomized, double blind, placebo-controlled
studies:

. Study IL/0104 was conducted in the Far East (China, Indonesia, The Philippines and Taiwan)
South America (Argentina and Chile) and Eastern Europe (Croatia, Estonia, Latvia,
Lithuania and Poland).

e . Study IL/0105 was conducted in Europe (Bulgarla Croatia, Greece, Romania, Russia and
Turkey), India and China. :

‘e Study IL./0099 was conducted in the United States
e Study IL/0100 was conducted in Canada, Europe, India and South Africa.

The objectives, across all four studies, were to address the key treatment goals of assessing
Quetiapine as monotherapy and/or adjunct therapy with respect to:

e Effectiveness in treating acute mania (primary objective).

e Effectiveness in treating depressive symptoms, psychotic symptoms of patients with
psychotic symptoms at baseline, agitation and aggression, and to improve functional status. -

e Safety and tolerability, across all four studies, in the treatment of acute mania.

All these four studies will be reviewed for the statistical evaluation. This review is mainly aimed
as for the efficacy evaluation. The readers may consult the clmlcal review's review for the safety
evaluation.

The detail of the design, clinical conduct and the efficacy results are given in Section 4.

2.2 DATA SOURCES

The information used for the preparation of this review consists of all NDA 20-639 documents
_ that are installed electronically into the EDR. Those include the statlstlcal report of the NDA
and SAS data sets.



The clinical reports, relevant to this review are submitted in the following addresses:

\\cdsesub1\N20639\2002-12-30\clinstat\indication\controlled

And

\\cdsesubl\N20639\2002-12—30\summarv

- There has been no problem with the quality of submission and accessibility to the documents and

the data.

Appears This Way
On Original
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3 STATISTICAL EVALUATION

This review is. focused on the efficacy results of the drug. The readers my consult the clinical
reviews for the evaluation of the safety aspect of the drug.

3.1 EVALUATION OF EFFICACY .

" The submission contains data in supporting the use of Seroquel as a monotherapy (Studies
IL/0104 and IL/0105) and as an adjunct therapy (Studies IL/0099 and IL/0100), for the treatment
of mania associated with bipolar. disorder. This section is organlzed to present the results for

monotherapy and adjunct therapy in separate subsections.

3.1.1  Seroquel as a Monotherapy

Submission contains two monotherapy studies, IL/0104 and IL./0105 that are very much similar
with respect to the design, dosage, patient population, primary and secondary endpoints, etc.
These common aspects will be discussed, in the next section, collectively for both studies.
However, the patient disposition and efficacy results will be discussed for the individual studies.

3. L.1.1 Study Design

Both studies were designed as multicenter (multinational), double-blind, randomized, parallel-
group, placebo-controlled, 12-week studies to compare the effects of Quetiapine with placebo.
Each study also has an active treatment arm as well as a comparator Haloperidol was 1n Study
IL/0204 and Lithium in Study I1L/0105.

The eligible patlents were those who were hospltahzed for treatment of acute mania and for
manic acute manic disorder.

These two studies were conducted in sites located in the countries in Asia and Europe.
Therefore, there were no US sites in these two monotherapy studles

3.1 12 T herapy Strategy and Dosage

Quetiapine dosing was initiated at 100 mg/day on Day 1 increasing to 400 mg/day on Day 4 in
~increments of 100 mg/day. The Quetiapine dose could be adjusted to between 200 and 600
mg/day on Day 5, and to between 200 and 800 mg/day on Days 6 to 84, based on efﬁcacy and/or
tolerablhty issues.

In Study IL/0104 haloperidol dosing was initiated at 2 mg/day. The range was between 2 and §
mg/day on Days 6 to 84, based on efficacy and/or tolerability i issues.

In Study IL/0105 lithium dosmg was initiated on Day 1 at a dose of 900 mg/day Dose

adjustment between Days 5 and 84 was at the dlscretlon of the dosing mvestlgator in order to
achieve symptom control and/or minimize side effects i issues.
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3.1.1.3 Primary and Secondary Endpoints

For both studies the primary endpoint was change at Day 21 from baseline (Day 1) in YMRS
Total score (CT_YMRS). There are 13 secondary endpoints. Those include: CT YMRS at Day
84, YMRS response rate, Time to response, YMRS remission rate, Change from baseline in
MADRS, etc. '

- At a meeting with the HFD-120 medical division, it was decided that there is no need to discuss
secondary endpoints in this review.

3.1.1.4 Sponsor 's Statistical Methods

The sponsor used LOCF to perform the analysis of covariance (ANCOVA) to analyze the
primary and secondary efficacy variables measured by rating scales. These variables were
analyzed as continuous variables. The ANCOVA used change from baseline as the dependent
variable, baseline used as a covariate, treatment as a fixed effect and center as the random
effect’ in the models. Further ANCOVA was conducted for the combined data of the two studies
and in order to adjust for a difference i in the level of response between the two trials, the study
factor was included in the model as a fixed effect and center within study was 1ncluded as a
random effect.

The Cochran-Mantel-Haenszel test was used for the analysis of the binary response variables.

3.1. 1 .5 Reviewer’s Statistical Methods

As an alternative to the sponsor's primary analy31s of ANCOVA, for both studies, this
reviewer used a "Mixed-Effects Model, Repeated Measure Approach", denoted by MMRM?

" to analyze the data of primary efficacy variable YMRS total score (T_YMRS). The method for
each patient uses all available T_YMRS measurements from baseline to the point of withdrawal

! The ANCOVA modes used center as a random effect, but, it is not clear and this reviewer could not verify as to
if the Treatment-by-Center interaction was included in theé models. If the interaction is not included in the ANCOVA
- .model, then there will be no difference for the estimation and test of hypothesis of no treatment effect, whether the
center was treated as a random or as a fixed effect. The only difference will be in the interpretation of the results of
test of hypothesis of center effect. .

2 The following technical note describes the SAS cc_)des this reviewer used to pcrfonn MMRM:

Proc Mixed;

class patient treatment visit;

model CT_YMRS = B_YMRS visit treatment treatment*visit/ddfm=satterth;
" repeated visit/sub=patient type=un;

Ismeans treatment*visit/cl diff;

The analysis used unstructured covariance matrix and the results produced by the treatment*visit 1nteract10n for the
last visit (endpoint) was used for the pairwise comparison of the treatments.

Furthér, it is known that if the missing mechanism is the “Non-Ignorable™ (NI) both LOCF and MMRM results are
_ subjected to bias. For the cases of "Missing Completely at Random" (MCAR) or "Missing at Random" (MAR), the
- MMRM results are robust. However, it is difficult to characterize the nature of the missing mechanism.
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or completion of study. The model used change from baseline in T_YMRS (CT_YMRS) as the
dependent variable, baseline as the covariate, treatment and visit as class variables and the
Treatment-by-Visit interaction.

:3.1.1.6 Demographic Configuration

A total of 302 patients were randomized in each of the two studies. Table 7 presents the
demographic configuration of Studies IL/0104 land IL/0105.

Table 7. (Monotherapy Studies): Demographic Configu_ration+

L0104 RS
QI | PLA HAL QTP . PLA ul
N=101 N=10 _N=93 N=107 N5 N=98
’..'Sv:!i(%) ' :
Male 3T @66 37 G 36 (6T 60 (561) 55 (7.9 58 (9
Feingle 64 (@4 6 (630). 62 (§33) 7 (BH A @21 40 (@08
Ago(years) ' . , .
" Mian (SD) 429 (1297) 406 (1242) 45.1-(1341) 380 (1242) 413 (1370) 388 (129D
Mitdstirn t Mizchism 18479 18t 72 181076 1072 he70 BT
. Age digtribation: 1 (%) . '
<18 yeass 0 0 @ 6 0 o
184039 yeurs }O08H 43 @ 3. @D 5T @3N 45 @A) s 6D
40 10 64 years 57 (64 55 (5500 56 (SA1} 4T (434 45 @I 3 (36D
65 years 5 68 2 @0 a0y 3 @8 5 G 6 (6.1)
Racesn (35) '
Caieasian TOOED 7T M 13 (S S (Y 47 (495 50 GL®
Black 0 o o 0 ¢ 9
Hispsaic T M 4 @) 5 G e o 0
Asi/Oriental 19 (188 22 (20 20 Q04 49 ({458 48 (508) 48 @9A)
Mixed 3 68 T @ e ¢ A R &
Other ] ' R g o K3

~}This table is a cut-and-pasf of Table 2.7.3A-5 from the applicant's electronic Document in EDR.
Numbers in ( % ) are the percentages.

Table.7 shows the number of patients that were qualified for the efficacy assessment, based on
the Modified Intent to Treat (MITT) definition, which includes all randomized patients who took
study medication and who had baseline and at least 1 set of post-baseline YMRS assessments.
Table provides information with respect to the distributions of sex, age group and race for the
two Studies and as can be seen, overall, the randomization has provided a balance with respect to
these distributions across the three treatment arms, for both studies. '
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3.1.1.7 Analyses Results of Study IL/0104 Data

3.1.1.7.1 Patient Disposition

Table 8 presents the number of patients at each visit after randomization to their medications. As
Table 8 shows, the percentage of dropouts at Day 21 are 18%, 22% and 13% for Placebo,
Quetiapine and Haloperidol, respectively. These percentage rates of dropouts can be considered
as moderate as compared to typical bipolar studies. However, the dropout rates are high at the
magnitudes of 58%, 46% and 45% for Placebo, Quetiapine and Haloperidol, respectively.

Table 8. (Monothefapy Study IL/0104): Number and Percentage of Patients Available at Each Visit®

Treatment | Stayed or Patients’ Visit
: Dropped Visit 3 | Visit4 | Visit5 | Visit 6 | Visit 7 | Visit 8 | Visit 9 | Visit 10

Quetiapine |Stayed (N) 100 99 91 66 62 60 59
Stayed (%) 99 98 90 65 61 59 58
Dropped (%) 1 2 10 35 39 41 42
Stayed (N) 100 95 88 57 51 48 44
Stayed (%) : 100 95 88 57 51 48 44
Dropped (%) 0 5 12 D 43 49 52 56
[Haloperidol{Stayed (N) 98 97 93 74 70 61 57
Stayed (%) 99 95 76 71 62 58
Dropped (%) ' 0 1 5 24 29 38 42

§: The results are from this reviewer's analysis.

Figure 1 facilitates the visual illustration of the percent dropout at randomization and at each
visit. The figure shows comparable dropouts among the arms up to visit 6 but higher percentage
of placebo dropouts starting from Visit 7.

Figure 1. (Study IL/0104): Piot of Percentage of Patients Withdrew From the Study by Visit

Study IL/0104

60 __/
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5 4 R P e ...
_ % B0 becocmcacacencrsacaccnancannnee g e ke P eeeienam e aaaaaaaa-

}6'20 - e e m NS e EEwEEE®E®®®"%"e"e®eee""wm.w

'C P

E 10 B et araaiaaa

] = . v . . r .
MITT Visit 3 Visit 4 Visit5 Visit 6 Visit 7 Visit 8 Visit9 Visit10  Visit11

eman¢smmepi;ccho ™ B Quetiapine ==& = Halopeido! |
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3.1.1.7.2 Efficacy Results

3.1.1.7.2.1 Sponsor's Results '

Table 9 provides the sponsor's results with respect to the primary efficacy variable of CT_ YMRS
and it shows that’:

e At Day 21 Quetiapine is statistically significantly superior to placebo (P<0.0001);
Haloperidol is statistically significantly superior to placebo (P<0.0001); Haloperidol is

statistically significantly superior to Quetiapine.

e At Day 84 Quetiapine is statistically 'signiﬁéantly superior to placebo (P<0.0001);
Haloperidol is statistically significantly superior to placebo (P<0.0001); however, no
statistically significant difference between Quetiapine and Haloperidol.

Table 9. (Monotherapy Study IL/0104): Sponsor's Efficacy Analysis Results on CT_YMRS?®

Day of
Assessment

Attribute

Treatment

Study JL/0104

Comparison

Day 21 .

N (MITT)

Mean A

95% CI

N (MITT)

-7.39

<0.0001

Mean A

95% CI

<0.0001

<0.0001

N-SIG

-11.83, -4.25

-13.26, -5.62

-2.43, 5.32

$: The results are extracted from Table 30 (Day 21) and 31 (Day 84) of the sponsor's report for Study IL/0104.

3.1.1.7.2.2  Reviewer's Results

"Table 10 presents the reviewer's results with respect to the primary efficacy variable of T_YMRS
- Table 10. (Monotherapy Study IL/0104): Reviewer's Efficacy Analysis Results on CT_YMRS

Study 11/0104 - .
~ Day of ‘ Treatment . - - Comparison
Assessment | Attribute [ QTP PLA "HAL QTP - PLA HAL - PLA QTP - HAL
NMITT) | 101 100 . 98 ;
Day 21 Mean A | -13.14 -8.80 -16.37 ©-4.34 -7.19 2.86
P-Val - - 0.0089 <0.0001 0.0783
NMITTD) | 101 100 - 98
Day 84 Mean A | -1886 | -1062 | -20.18 -8.92 -7.61 -1.32°
P-Val - <0.0001 <0.0001 0.4478

*To verify the sponsor’s results, this reviewer rea}n‘alyzed the data according to the sponsors ANCOVA model.
There were minor differences in the LS Means and hence the P-Values. However, the results were very close,
" leading to the same conclusions.
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Table 10 shows that:

e At Day 21 Quetiapine is statistically significantly superior to placebo (P=0.0089);
Haloperidol is statistically significantly superior to placebo (P<0.0001); however, there is-no
statistically significant difference between Quetiapine and Haloperidol.

e At Day 84 CQuetiapine is statistically significantly superior to placebo (P<0.0001);"
Haloperidol is statistically significantly superior to placebo (P0.0001); however, there is no
statistically significant difference between Quetiapine and Haloperidol.

The results in Table 9 and 10 are similar (Except for the comparison of Quetiapine with
Haloperidol at Day 84) and they lead to the same conclusion of superlorlty of both Quetiapine
and Haloperidol to placebo

3.1.1.8 Analyses Results of Study IL\0105 Data

3.1.1.8.1 Patient Disposition

Table 11 presents the number of patients at each visit after randomlzatlon to their medications. It -
shows that: the percentage of dropouts at Day 21 (Visit 6) is 12%, 1% and 5% for Placebo,
Quetiapine and Lithium, respectively. These percentage rates of dropouts are low compared to
what has been observed in the typical bipolar studies. However, the dropout rates are much high
at the end, namely day 84, at the magnitudes of 64%, 31% and 32% for Placebo, Quetiapine and
Haloperidol, respectively.

Table 11. (Monotherapy Study IL/0105): Number and Percentage of Patients Available at Each Visit®

Treatment | Stayed or - Patients® Visit .
Dropped : Visit 3 isit 4 | Visit 5 | Visit6 | Visit7 | Visit8 | Visit 9 | Visit 10

. Day 21 . . -

uetiapine |Stayed (N) 107 1101 102 93 89 | 84 [ 79
Stayed (%) _ 100 94 95 87 83 79 74
|Dropped (%) 0 e ] I 13 17 21 26
Stayed N) | 99 94 88 79 64 | 55 43 | 39
Stayed (%) ' 99 | .93 | 83 67 58 45 | 41
_ Dropped (%)] 1 7 . "33 2 55 59
aloperidol{Stayed (N) » 98 93 | 88 80 75 72 66
Stayed (%) 100 95 90 82 77 73 67
Dropped (%) _ 0 | s 18 23 271 33

§: The results are from this reviewer's analysis.

Figure 2 facilitates the visual inspection of the dropout rates at randomization and at each visit.

16



Figure 2. (Study IL/0105): Plot of Percentage of Patients Withdrew From the Study by Visit

Study IL/0105

Withdrawal (%)

MITT Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit9  Visit10  Visit 11

|-0—P1acebo = M Quetiapine =& = Lithium |

Figure 2 shows comparable dropouts among the arms up to visit 6 (Day 21). The dropout rates
increases rapidly after Visit 6 with higher increasing rate for the placebo arm.

3.1.1.8.2 Efficacy Results

3.1.1.8.2.1 Sponsor's results

Table 12 provides the sponsor's results with respect to .the‘prima‘ry efficacy variable of
CT_YMRS ant it shows that (see footnote 3, page 14):

e At Day 21 Quetiapine is statistically significantly superior to placebo (P<0.0001); Lithium
statistically significantly superior to placebo (P<0.0001); however, there is no statistically
significantly difference between Quetiapine and Lithium.

e At Day 84 Quetiapine is statistically significantly superior to placebo (P<0.0001); Lithium is
- statistically significantly superior to placebo (P<0.0001); however, there is no statistically
significant difference between Quetiapine and Haloperidol.

Table 12. (Monotherapy Study IL/0105): ! Sponsor's Efficacy Analysis Results on CT_YMRS?*

] Study 1L/0105
Treatment . Comparison

_ Day of

Assessment | Attribute PLA LIT ' LIT -PLA

N (MITT) 95 93
Mean A -6.71 ~ 1520 | 792 | 849 [ 057

<0.0001 <0.0001 N-SIG
95% CI . 10.88, -4.95 | -11.49, -5.48 | -2.36, 3.50
N (MITT) | )
Mean A 7 . -11.75 .~ 0.48

L <0.0001 <0.0001 N-SIG
95% CI | _14.94,-7.61 |-15.47,-8.03 | -3.15, 4.10

$: The results are extracted from Table 28 (Day 21) and 29 (Day 84) of the sponsor's report for Study IL/0105.
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3.1.1.8.2.2- Reviewer's Results

Table 13 presents the reviewer's results with respect to the primary efficacy variable of
CT_YMRS. '

‘Table 13. (Monotherapy Study IL/0105): Reviewer's Efficacy Analysis Results on CT_YMRS

Study IL/0105

Day of Treatment Comparison
Assessment | Attribute PLA LIT-PLA

NoMITD] 95

Day21 | MeanA . . . ' . -9.00
] <0.0001

Day 84

Table 13 shows that:

e At Day 21 Quetiapine is statistically significantly superior to placebo (P < 0.0001); Lithium
is statistically significantly superior to placebo (P < 0.0001); however, there is no statistically
significant difference between Quetiapine and Lithium (P=0.3979).

e At Day 42 Quetiapine is statistically significantly superior to placebo (P = 0.0043);
Haloperidol is statistically significantly superior to placebo (P =0.0002); however, there is no
statistically significant difference between Quetiapine and Lithium.

3.1.1.9 Conclusion on Monotherapy Studies

The results presented in Table 12 and 13 are very much similar and lead to the same conclusion.
Therefore, both the sponsor's and the reviewer's analysis confirm the conclusion of superiority
of both Quetiapine and Lithium to placebo, but, no statistically 51gn1ﬁcantly different between
Quetlapme and thhlum

3.1.2 Seroquel as an Adjunct Therapy

Similar to the case of monotherapy, the two adjunct therapy studies IL/0099 and IL/0100 are

very much similar with respect to the design, dosage, patient population, primary and secondary

endpoints, etc. We discussed these aspects in the following sub-sections, collectively for both

studies. However, the analysis results of- patient dlsposmon and efficacy will be discussed,
~ individually, for each study.

3.1.2.1 Study Design
~ Both studies designed as multicenter, double'-bilind, randomized, pafallel-group, placebo-

 controlled studies. As an adjunct, the Quetiapine was added to the mood stabilizer drugs Lithium
or Divalproex. For the placebo patients, the placebo was added to these two stabilizers.
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The duration of randomized treatment was 21 days in Study IL/0099 and 42 days in Study
IL/0100. Study IL/0099 was conducted in the United States and Study IL/0100 was conducted in
Canada, Europe, India and South Africa.

The eligible patients were those who were hospitalized for treatment of acute mania and for
manic acute manic disorder.

3.1.2.2 Therapy Strategy and Dosage

Quetiapine dosing was initiated at 100 mg/day on Day 1 increasing to 400 mg/day on Day 4 in
“increments of 100 mg/day. The Quetiapine dose could be adjusted to between 200 and 600
mg/day on Day 5, and to between 200 and 800 mg/day on Days 6 to 84, based on efficacy and/or
tolerability issues.

Lithium and Dlvalpr'oex were to be administered at dose regimens determined by the investigator
to achieve trough serum lithium concentrations of 0.7 mEq/L to 1.0 mEg/L and trough serum
Divalproex concentrations of 50 mg/mL to 100 mg/mL

3.1.2.3 Prtmaty and Secondaty Endpoints

~ The primary and secondary endpoints are the same as those discussed for the monotherapy
studies. However, for the readers' convenience we discuss it here as well. For both studies the
primary endpoint was change at Day 21 from baseline (Day 1) in YMRS Total score
(CT_YMRS). There secondary endpoints include YMRS response rate, Time to response,
YMRS remission rate, Change from baseline in MADRS, etc. CT_YMRS at Day 42 was also a
secondary endpoint.

At a meeting with the Clinical Reviewing team of the Division Neurological Drug Products
'(HFD-120), it was decided that there is no need to discuss secondary endpoints in this review.

3.1.2.4 Sponsor's Statistical Methods

- Similar to the monotherapy cases, here also, for both studies, the sponsor analysis is ANCOVA,
using LOCF to analyze the primary and secondary efficacy variables. The model used change
from baseline as dependent variable, baseline a covariate, treatment as fixed effect and center as
random effect (see Footnote 1, page 12).

The Cochran-Mantel-Haenszel test was used for the analysis of the binary response variables.
'3.1.2.5 Reviewer ’s'Staiistical Methods

~ As described for the monotherapy case, as a secondary analysis, for both studies the reviewer's
-analysis consists of Mixed-Effects Model, Repeated Measure Approach” (MMRM) to analyze
the data of primary efficacy variable T YMRS. The ‘model used change from baseline in

T_YMRS (CT_YMRS) as the dependent variable, baseline as the covariate, treatment and visit
as class variables and the Treatment-by-Visit interaction (see Footnote 2, page 12).
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Table 14. (Adiunct Therapy Studies): Demographic Configuration®

TL/0099 ey . IL/0100
QEP+ PLA + Total QTP+ PLA+ Total
- LEDVP LI/DVP LUDVP LY/DVE
, N=81 N=B9 N =14 N=96 o N=200
Sexsn(%) : ' ' o
Male 49 (605) 47 (528) 96 (565 51 (490) 49 (510) 100 (50.0)
Female 37 (39.5) 42 (412 74 {(43.5) 53 (51.0) 47 (4948) 108 (50.0)
Age (years) "
Mean (SD) 30.6(1008) 4L3(11.95) 405(11.10) 388(13.36) 40.1(il64)  395(12.49)
MintoMax 18t 61 18 to 70 18 to 70 Wt 70 19t0 70 19 t0 76
© Age disteibution: n (%) : :
<18 0 i} 0 0 0 0 .
18-39 37 @57 42 (472) 79 ({465) 57 (548) 46 (47.9) 103 (515)
4064 ' 44 (543 4T (472) 86 (50.6) 43 (@13) 48 (50.0) 91 (455)
%65, v 5 66 5 9 468 2 En 6 @G
 Racern(%) -
© Caucasian ’ 54 (667) 67 (753) 121 7L 76 (PRI 71 (4 147 (T35)
CBlak. o AR@D). 15 (169) . 32 (88 2 49 1 @) 3 @48 |
© Higpanic . : 6 (1 5 (56 11 (65 1 a0 3 15
© Asian/Oriental 1 () I D 2 (1) 5 48 4 (42) 9 45)
‘Mixed 1 @2 1 (LD 2 @1y 3 a9 5 (52) 8 @0
Other* T (25 o 2 (LY 17 (163) 15 (156 32 (169

«k: This table is a cat-and-past of Table 2.7;3B-5 from the applicant's electronic Document in EDR.

Numbers in ( % ) are the percentages.

3.1.2.6 Demographic Conﬁguration'

Table 14 presents the demographic configuration of adjunct therapy Studies and it shows that:
A total of 191 and 209 patients were randomized in studies IL/009 and IL/OIOO, respectively.
Table 14 shows that then number of patients qualified for the efficacy assessment, based on the
Modified Intent to Treat (MITT) was 170 and 200 for the studies IL/009 and IL/0100,
respectively. Table provides information with respect to the distributions of sex, age group and

race for the two studies and as can be seen, overall, relatively, the randomization has provided a
balance with respect to these distributions across the two treatment arms, for both studies.

3.1.2.7 Analyses Results of Study IL/0099 Data

-Study_ IL/0099 was a 21-Day study and the results are presented below.

- 3.1.27.1 Patient Disposition

Table 15 presents the number of patients at each visit after randomization to their medications.
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Table 15. (4djunct Therapy Study'IL/0099): Number and Percentage of Patients Available at Each Visit®

Treatment Stayed or Visit ]
’ Dropped isi Visit 4 Visit 5 isi Visit 7'
Quetiapine Stayed (N) 71 62 ) 53
Stayed (%) 88 77 65

Dropped (%) 12 23 :
Stayed (N)_ : 80 66 47
Stayed (%) ' 90 74 53
Dropped (%) ' 10 26

§: The résults are from this reviewer's analysis.

Table 15 shows that, the percentage of dropouts at Day 21 (Visit 7) is 47% for placebo and 35%

for Quetiapine. These percentage rates of dropouts are h1gh as compared to those seen for the
monotherapy studies.

Figure 3 facilitates a visual inspection for the dropout rates throughout the trial.

Figure 3. (Study IL/0099): Plot of Percentage of Patients Withdrew From the Study by Visit.

Study IL/0099

Withdrawal (%)

MITT . Visit 3 Visit4 Visit § Visit 6 Visit 7

owenpummDaccho = W = Queﬁapine—l

3.1.2.7.2 Efficacy Results

3.127.2.1 Sponsor's Results

Table 16 provides the sponsor's results with respect to the primary efficacy variable of T _YMRS
(see Footnote 3, Page 14).
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Table 16. (Adjunct Therapy Study IL/0099): Sponsor's Efficacy Analysis Results on CT_YMRS?®

Day of v Attribute Study IL/0099
Assessment . Treatment . Comparison
QTP - PLA

N (MITT)

Day 21 Mean A .
P-Val : 0.0209

95% CI S = _ -7.06, -0.59

t: The Quetiapine and placebo treatments were added as adjunct to Lithium or Divalproex.
$: The results are extracted from Table 31 of the sponsor's report for Study IL/0099.

Table 16 shows that, at Day 21 Quetiapine is statlstlcally significantly superior to placebo
P=0.0209).

3.1.2.7.2.2 - Reviewer's Results

Table 17 provides the sponsor’s results with respect to the primary efficacy variable of T YMRS.
Table 17. (Adjunct Therapy Study IL/0099): Reviewer's Efficacy Analysis Results on CT_YMRS?

Day of * Attribute : Study 11./0099 .
Assessment 7 Treatment Comparison
(Raw Means) LS Means

PLAY

89
-9.03

t: The Quetiapine and placébo treatments were added as adjunct to Lithium or Divalproex.

As Table 17 shows, the statistical reviewer's results confirms the sponsor's results, mdlcatmg that
Quetiapine is statistically significantly superior to placebo (P=0.0025).

The results from this study shows that, although Quetiapine is effective in treatment of bipolar,

however, the strength of its effect is not as strong as when it is used as a monotherapy, as shown
in the monotherapy studies (where P< 0.0001).

3.1.2.8 Analyses Results of Study IL/0100 Data

Study IL/0100 was a 42- Day trial. However, Day 21 was the primary endpomt The results are
presented below.

3.1.2.8.1 Patient Disposition

- Table 18 presents the number of patients at each visit after randomization at it shows that shows,
the percentage of dropouts at Day 21 (Visit 6) is 13% and 23% for Quetiapine and placebo,
‘respectively. These dropout rates are moderate compared to what has been observed in the
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typical bipolar studies. The dropout rates at Day 42 (Visit 10) are 33% and 40% for Quetiapine
and placebo, respectively.

Table 18. (Adjunct Therapy Study IL/0100): Number and Percentage of Patients Available at Each Visit§

Treatment | Stayed or . Patients' Visit

Dropped Visit3 | Visit4 | Visit5 | Visit6 | Visit 7 | Visit 8
Quetiapine | Stayed (N) 103 97 93 92 84 79

- | Stayed (%) 97 92 88 87 79 75

Dropped (%) 3 8 12 E 21 25

Stayed (N) . 94 88 - 80 78 70 66
Stayed (%) 91 85 78 77 64
Dropped (%) 9 15 22 : 36

§: The results are from this reviewer's analysis.

Figure 4 provides a tool for the visual inspection of the dropout rates at randomization and at
each visit. The figure shows higher dropout rate for placebo as compared to Quetiapine,
consistently, immediately after randomization (MITT).

Figure 4. (Study IL/0100): Plot of Percentage of Patients Withdrew From the Study by Visit

Study IL/0100

Withdrawal (%)

MITT Visit 3 Visit-4 Visit 5 Visit 6 Visit 7 Visit 8 . Visit 9 Visit 10

m—pommeplacebo = M Quetiapine]

3.1.2.8.2 Efficacy Results

3.1.2.8.2.1 Sponsor's Results

Table 19 provides the sponsor's results with respect to the primary efficacy variable of T_YMRS
- (see Footnote 3, Page 14). Table 19 shows that at both Day 21 and Day 42, the results failed to

demonstrate a statistical significant difference between Quetiapine and placebo. The P-Value at
Day 21 was 0.2809. ‘
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.‘ Table 19. (Adjunct Therapy Study IL/0100): Sponsor's Efficacy Analysis Results on CT_YMRS®

Day of ' Attribute Study IL/0100

Assessment Treatment Comparison
. QTP' PLAT QTP - PLA
) N MITT) : %6 :
Day 21 Mean A -15.19 -13.22

P-Val
95% CI
"IN (MITT)
Mean. A

P-Val
95% CI

+: The Quetiapine and placebo treatments.were added as adjunct to Lithium or Divalproex.
$: The results are extracted from Table 65 for both Days 21 and 42 of the sponsor's report for Study IL/0100.

3.1.2.8.3 Reviewer Analysis

Table 20 contains this reviewer's results and it confirms the results of the sponsor that, at-both
Day 21 and Day 42, the results failed to demonstrate a statistical significant difference between
Quetiapine and placebo. The P-Values at Day 21 and 42 are 0.6244 and 0.5079, respectively.

Table 20. (Adjunct Therapy Study IL/0100): Reviewer's Efficacy Analysis Results on CT_YMRS

Day of Attribute Study IL/0100
Assessment Treatment Comparison
PLA' QTP - PLA

N (MITT) 96

Day 21 Mean A — -1130 T 08783
P-Val ' e 0.6244
N (MITT) 96 e
Day 42 Mean A -14.27 : -1.30
~ ~ P-Val ' ‘ : . 0.5079

t: The Quetiapine and placebo treatments were added as adjunct to Lithium or Divalproex.
3.1.2.9 Conclusion on Adjunct Therapy Studies

The results presented in Tables 16 and 17 show that, in Study IL/0099 (a US Study), there was a
statistically significant difference between Quetiapine and placebo. However, for Study IL/0100
_(conducted in Canada, Europe, India and South Africa), results in Tables 19 and 20 show that
there is no statistical significant difference between Quetiapine and placebo, but the numerical
results are slightly in favor of Quetiapine.

3.2 EVALUATION OF SAFETY

" Safety will not be discussed in this review. The readers may consult the clinical reviewer's
review.
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4 - FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

The subgroup findings, presented below, are concluded from the analysis performed by this
reviewer. The analyses are limited to those for subgroups Gender, Race and the Age group.
Because Study IL/0104, in adjunct therapy, did not demonstrate the efficacy of Quetiapine as
" compared to placebo, therefore, subgroup analysis was not performed for this study.

Since for each study as a whole, the results of the sponsor's analysis, using LOCF and
ANCOVA, and this reviewer's analysis using MMRM were leaded to the same conclusion,
therefore, the subgroup analysis performed using LOCF and ANCOVA. The analysis will use
CY_YMRS. Further, for the Studies [1./0104 and IL/OIOS only the data of patlents randomized
to placebo and Quetiapine was used in the analysis.

Table 21, extracted from Table 7 and 14, presents a summary of the race distribution for Studies
IL/0104, IL/0105 and IL/0099. Table 21 shows that, overall, the majority of patients are
Caucasians (49.5% to 76.2%). The next largest race population is "Asians/Orientals" in Studies
IL/0104 and IL/0105 (18.2% to 50.5%) and then the population of Blacks in Study IL/0099
(16.9% to 21.0%). Since there was low percentage of patients for the other races, therefore, two
categories of "Caucasians" and "Others", which includes all races other than Caucas1ans were
used in the analysis.

Table 21. (Studies IL/0104, IL/0105 and IL/0099): Race Distribution by Treatment Group $

-Study IL/0104 Study IL/0105 Study IL/0099
Quetiapine Placebo Quetiapine Placebo Quetiapine Placebo
76.2% 72.0% 54.2% 49.5% 66.7% 75.3%
18.2% 22.0% 45.8% 50.5% - 1.2% 1.1%
0.0% 0.0% 0.0% 0.0% - 21.0% 16.9%
5.0% 6.0% 0.0% 0.0% - 11.1% 6.7%

$: Contents are from the reviewer's analysis

With respect to the age groups, as Tables 7 and 14 show, there are not many patients at or over
65 years and there are not any patients below the age of 18 year. Therefore, in consistency with
the sponsor's categorization in Tables 7 and 14, the two age categories of: <40 and >40 will be
considered in the analysis.

4.1 GENDER, RACE AND AGE

‘Table 22, 23, and 24 present the results of subgroup-analysis with respects to the Gender, Race
and Age groups. Tables present the Least Square Means of CT_YMRS, resulted from ANCOV.
Tables also give P-Values for the comparison of Quetiapine vs. placebo for each subgroup as

- well as, within each treatment, the P-Values for the comparisons of subclasses in each subgroup.
For example, P-Value for comparing males vs. Females in Quetiapine, which P=0.2875 in Table
22.
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Note: Because the randomization was not stratified by the subgroups and because the studies
were not powered- for the subgroup analysis, the readers should use extra caution in
interpretation of the P-Values given in Tables 22, 23 and 24.

All the efficacy discussions in the following subsections are with réspect to the Least Square
Means of CT_YMRS. To thorough, some P-values from the Tables 22, 23 and 24 will be
quoted, but, the readers should take those casually, as denoted above.

4.1.1 Monotherapy Studies

Table 22 presents the subgroup for Study IL/0104. As Table 22 shows, for all subgroups and for
all subclasses within each subgroup (e.g. Male and Female within Gender), these numerical
results on CT_YMRS are in the direction of favoring Quetiapine over placebo. These
comparisons provided small P-Values of 0.0135, 0.0365 and 0.0285 for females, other races and
the age of greater than 40 years.

For the Quetiapine treatment, the numerical results on CT _YMRS, show larger treatment effect,
however not statistically sighificant, has been demonstrated for females as compared to males,
other races as compared to Caucasians and for the age class of younger than 40 years as
compared to 40 years of age. : : :

Table 22. (Study IL/0104): Subgroup Analysis for the Gender, Race and Age Categories *

Study IL./0104
Quetiapine Placebo - P-Value
n (%) CT_YMRS | n(%) | CT_YMRS | QTPvs. PLA
) LS Mean |- LS Mean |
ender {Total ' 101 ._" 100 ' 1
' Male ' 37(37) -114 |1 37(37) -9.0 0.3994
Female 64 (63 -14.1 - 63 (63 -8.7 . 0.0135
. {P-Val: Male vs. Female 02875 HBe 09012 |
ce |Total 101 - 100
Caucasian ) 77 (76) -12.5 72 (72) -84 ~_0.0365
Others - 24 (24 -14.9 28 (28 -12.1 . 0.1468
‘ P-Value: Caucasian vs. Others 0.3871 0.5208 -
JAge N (%) 101 100
' Age <40 Years 39 (39) -13.6 - | 43 (43) -10.1 ;
Age>40 Years . 62 (62 -12.8 57(57) -1.9 0.0285
P-Value: <40 Years vs. >40 Years | 0.7261 0.3569

$ Contents are from the reviewer's analysis

Table 23 presents the subgrou'p analysis results for Study IL/0105. Similar results as those in
Table 22, even more profoundly, have been demonstrated for Study IL/0105. Namely, for all
~ subgroups and for all subclasses within each subgroup, the numerical results on CT YMRS are
" in the direction of favoring Quetiapine over placebo. The differences have also shown to be.
statistically significant. '
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For the Quetiapine treatment, the numerical results on CT_YMRS, show larger treatment effect,
however not statistically significant, has been demonstrated for males as compared to females,
other races as compared to Caucasians and for the age class of younger than 40 years as
compared to 40 years of age.

Table 23.  (Study IL/0105): Subgroup Analysis for the Gender, Race and Age Categories *

Study I1L/0105 :
QTP " PLA P-Value
n (%) CT_YMRS | n(%) | CT_YMRS | QTP vs.PLA
] LS Mean LS Mean
ender |Total 107 s 95 e e
Male 60 -17.0 55 -11.3 0.0122
Female 47 -15.4 40 4.3 <0.0001
P-Val: Male vs. Female 0.4983 = 0.0058 &% o
ace  |Total 107 | o5 T o
: Caucasian 58 -14.5 47 -3.5 <0.0001
Others ‘ 40 -18.5 48 -13.1 . 0.0251
P-Value: Caucasian vs. Others - 0.0817 3 <0.0001 e
ge N (%) 107 S 95 o ;
Age <40 Years 57 -17.2 45 9.1 0.0011
Age > 40 Years 50 -153 50 7.6 0.0018 -
.|P-Value: <40 Years vs. >40 Years 0.4265 ’ 0.5694 G

$: Contents are from the reviewer's analysis

4.1.2 Adjunct Therapy Study IL/0099

Table 24 gives the results of subgroup analysis for Study IL/009.

Table 24. (Study IL/0099): Subgroup Analysis for the Gender, Race and Age Categories *

Study IL/0104

PLA

Total

Male

n (%)

CT_YMRS
LS Mean

95

S =17

P-Value
QTP vs. PLA

Female

P-Val: Male vs. Female

Total

Caucasian

44 114
0.0898
95

72 -10.2

|Others

P-Value: Caucasian vs. Others

N (%)

Age <40-Years

23 -6.9
0.1877
95 =

44 3.8

Age > 40 Years

P-Value: <40 Years vs. >40 Years |

~ $: Contents are from the reviewer's analysis

51 9.9
0.5976

27



* Results in Table 24 are similar to those presented in Table 23. ‘Namely, the numerical results are
profoundly in favor of Quetiapine as compared to placebo in reducing T "~ YMRS from baseline.
This is the case for all subgroups and for all subclasses within each subgroup. These
comparisons prov1ded small P-Values of 0.0422 for males. '

For the Quetiapine treatment, the numerical results show a slightly, however not statistically
significant, greater effect for the Caucasians as compared to the other races.

4.1.3 Conclusion on Subgroup Analysis

Overall, for the monotherapy and adjunct therapy studies, the numerical results of subgroup

analyses on CT_YMRS for gender, race and age show that for all subclasses within each

subgroup (e.g. Male and/or Female within Gender), Quetiapine is more effective than placebo in

treatment of bipolar patients.

The comparison of subclasses (e.g. Males vs. Females) within subgroups did not consistently
produce the same results across the subgroups. Therefore, such analyses should be disregarded.

4.2 OTHER SPECIAL/SUBGROUP POPULATIONS

This review will not consider other special subgroup analysis.

‘Appears This Way
On Original
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5 SUMMARY AND CONCLUSIONS

This NDA supplement contains two monotherapy studies (IL/0104 & I1./0105) and two adjunct
therapy studies (IL/0099) & IL/0100) on Seroquel (generic Name: Quetiapine) for the treatment
of acute maniac for patients with bipolar  disorder. These four studies are
multicenter/multinational (except for IL/000 which is a US study), randomized, double-blind,
placebo-controlled studies:

Quetiapine was registered in the United Kingdom in July 1997, followed by the FDA in
September 1997, for the treatment of psychosis/schizophrenia. Although to date there is no cure
for bipolar disorder, however, because of significant overlap between the symptoms of
schizophrenia and acute mania, and because Quetiapine has established a good safety record,
therefore, there was a need to study Quetiapine for treatment of bipolar.

As has been discussed, in detail, in previous sections, the primary efficacy variable for the four
Quetiapine studies was change from baseline to day 21 on Total YMRS scores (CT_YMRS).
However, as a secondary variable, CT_YMRS was evaluated at Day 84 in Studies IL/0104 and
1L/0105 and at Day 42 in Study IL/0100. As a result of a consultation with the clinical reviewer
team in the Division of Neurological Drug Products (HFD-120), there was no need to include the
evaluation of secondary variables in this review.

A substantial evidence of efficacy for Quetiapine was provided by Studies IL./0104, IL/0105 and
IL./0099.

5.1 STATISTICAL ISSUES AND COLLECTIVE EVIDENCE

5.1.1 Statistical Issues

It is known that for the trials with large number of dropouts/missing values, an issue could be the
potential bias in the results, due to inappropriate use of statistical analysis to handle the missing
values. For a given study and a given analysis, there is no way to assess the bias or the extent; it
depends on the type of analysis as well as the nature of the discontinuation.. At any rate,
simulation results show some methods are more subjected to produce bias than the others.
‘Concerning the studies reviewed above, the duration for the primary endpoint is only 21 days
and, for three of these studies moderate dropout rates were observed. As Tables 8, 11, 18 show
(see Figures 1-3), the dropouts rates are in the rages of 12% to 27%, 5% to 17% and 18% to 19%
. for the Studies I1./0104, IL/0 105 and IL/0100, respectively. However, for the as Table 15 shows,
for US Study IL/0099, dropouts are in the rage of 35% to 57%, which is considered as being
high. This can be an issue for the efficacy assessment of this study, specifically relative to
ANCOVA using LOCF procedure. However, the sponsor’s ANCOVA and this reviewer’s
MMRM, virtually, produced similar results. So, the results are robust against the use of the two
methodologies. - '
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5.1.2 Integrated Efficacy Results

The efficacy conclusion, in this review, is based on the sponsor's ANCOVA, the primary
analysis, results. The reviewer's MMRM analysis results are used as supportive, analysis.

5.1.2.1 Monotherapy

The following table provides a summary of the sponsor’s as well as this reviewer’s analysis
results on CT-YMRS for the monotherapy studies. The information is extracted from Tables 9,
10, 12 and 13.

Table 25. (Monotherapy Studies): Integrated Summary of Efficacy Resuits on CT_YMRS

Sponsor’s Results Reviewer’s Results
Extracted from Tables 9 & 10 Extracted from Tables 11 & 12
Quetiapine Placebo QTP —PLA | Quetiapine Placebo QTP -PLA
CT YMRS | CT_YMRS P-Value CT YMRS |. P-Value
Mean Mean - Mean :

-12.3 -8.3 0.0096 -16.07 ' . | <0.0001

Study IL/0105 -14.6 -6.7 <0.0001 -16.1 . <0.0001

Clearly, from both the sponsor’s and this reviewer’s analysis, the results of both studiés show -that
Quetiapine is hlghly statistically significantly superior to placebo in treatment of acute mania associated
with bipolar!

5.1.22 Adjunct Therapy

The following table provides a summary of the sponsor’s and this reviewer’s analysis results on
CT-YMRS for the adjunct therapy studies. The information is extracted from Tables 16, 17, 19
and 20.

Table 26. (Adjunct Therapy Studies): Integrated Summary of Efficacy Results on CT_YMRS

: Sponsor’s Results : Reviewer’s Results
Extracted from Tables 9 & 10 Extracted from Tables 11-& 12
Quetiapine Placebo QTP —PLA | Quetiapine Placebo QTP-PLA

CT_YMRS | CT_YMRS P-Value | CT YMRS | ' P-Value

Mean Mean Mean

Study 1L./0099 -13.7 -9.9 0.0209 -12.4 . 0.0025

Study IL/0100. ~-15.2 | -13.2 0.2809 -12.4 . 0.6244

The results show, for Study IL/0099, both the sponsor’s and this reviewer’s analysis, have indicated
statistically significant superiority of Quetiapine over placebo. However, results for Study IL/0100,
although numerically slightly in favor of Quetlapme but, failed to provide a statistically significant
support for efﬁcacy of Quetiapine.
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5.2 CONCLUSIONS AND RECOMMENDATIONS

The results of the primary analysis, performed by the sponsor, and the alternative analysis,
performed by this reviewer, are very similar and lead to the same conclusion. Overall, the results
from the two placebo controlled monotherapy studies IL/00104 and IL/0105 and the adjunct
therapy Study IL/0099 have provided sufficient statistical support for the superiority of
Quetiapine over placebo in treatment of patients with acute mania associated with bipolar
disorder, as a monotherapy as well as an adjunct therapy. Although, the adjunct therapy IL/0100
failed to provide statistically significant results in favor if Quetiapine, the numerical results are in
favor of Quetiapine over placebo. '

NOTE: The eﬁicaéy conclusion, in this review, is based on the sponsor's ANCOVA, the

primary analysis, results. The reviewer's MMRM analysis results areused as supportive
analysis. The supportive analysis confirms the primary analysis.

Appears This Way
On Original
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Clinical Pharmacology and Biopharmaceutics Review
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Brand Name: Seroquel®
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Treatment of acute manic episodes associated with bipolar
disorder, as either monotherapy or adjunct therapy to mood
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Executive Summary

Synopsis: The sponsor submitted an efficacy supplement seeking approval for the use of
Seroquel as monotherapy and adjunct therapy to mood stabilizers in the treatment of acute manic
-episodes associated with bipolar disorder. Seroquel is currently approved for the treatment of
schizophrenia. :

‘Bipolar disorder is a complex mental illness characterized by debilitating mood swings from
intense euphoria to depression. There is significant overlap between the symptoms of
schizophrenia and acute mania, including agitation, aggression, paranoia, hallucinations,
delusions, and suicidal behavior. For this reason, antipsychotic medications have been used to
treat acute mania. The sponsor stated that currently, the first line of treatment for severe manic
episodes in bipolar disorder is the initiation of a mood stabilizer plus an antipsychotic. For less ill
patients, monotherapy with a mood stabilizer or an antipsychotic can be sufficient. Presently
lithium, divalproex and the atypical antipsychotics olanzapine and risperidone, are commonly
used for the treatment of acute mania associated with bipolar disorder. The sponsor states that
quetiapine may offer efficacy with better tolerability over existing antipsychotics used for acute
mania.

Quetiapine is a diberizothiazepine derivative which interacts with a broad range of
neurotransmitter receptors including serotonin (SHT2), dopamine and adrenergic receptors. It is
the combination of receptor antagonism with a higher selectivity for brain serotonin relative to
dopamine D2 receptors which is believed to contribute to its psychotropic activity.

The quetiapine clinical development program consisted of studies to assess the safety and
effectiveness of quetiapine in the monotherapy setting and studies to assess the safety and
effectiveness of quetiapine as an adjunct to mood stabilizer (Lithium and valproic acid). In the

- clinical efficacy and safety studies, quetiapine doses were titrated from 100 mg/day on day 1 to -
400 mg/day on day 4 with dose adjustments thereafter to a maximum of 800 mg/day. The
maximum recommended safe dose for treatment of schizophrenia is 800 mg/day. The sponsor
was requested to conduct a study that evaluated the potential interaction between valproic acid
and quetiapine. The results of that study (50771L/0120) are included in this SNDA. A study



- evaluating the potential interaction between lithium and quetiapine was provided in the original
application (NDA 20639) and is cross-reference in this efficacy supplement. '

A comparison of pharmacokinetic parameters for quetiapine in the presence and absence of
divalproex sodium indicated that there was no significant change in the extent of exposure
(AUCss) of quetiapine when coadministered with Divalproex. However, Cmax increased by 17%
and the 90% CI was not contained within the recommended 80 to 125% confidence limits. The
increase in Cmax may not be clinically relevant.

The maximum concentration (Cmax) and extent of exposure (AUCss) of total and free valproic
acid when divalproex was administered with quetiapine were not significantly different compared
to when divalproex was administered alone. The 90% ClI for Jog transformed AUC and Cmax
were contained within the recommended 80 to 125% confidence limits.

The results from the pharmacokinetic study investigating the potential for a drug interaction
between divalproex sodium and quetiapine fumarate demonstrated that clinically relevant
interaction is not expected when the two drugs are co-administered. The co-administration of

" quetiapine with divalproex was reported to be well tolerated and no new safety concerns were
reported by the sponsor. The results from a previous study submitted with the original application
for Seroquel (NDA 20-639) indicated that the pharmacokinetics of lithium were not altered when
coadministered with quetiapine.

Recommendations: Based on the data submitted to the Human Pharmacokinetics and
Bioavailability section of NDA 20-639 SE1-016/017 to fulfill section 320 and 201.5 of 21CFR,
the information on the drug interactions between quetiapine and divalproex is acceptable.

Labelling Recommendations

The following proposals by the sponsor with the following additions (double underlined) are
acceptable and recommended to be included in the drug interaction section of the Seroquel label

The Effect of Other Drugs on Quetiapine

Dlvalproex Coadministration of quetiapine (1 50 mg bid) and divalproex (500 mg bld) increased
the mean maximum plasma concentration of quetiapine at steady state by 17% without C |

M or mean oral clearance.
. Effect of Quetnapme on Other Drugs

Divalproex: The mean maximum concentration and extent of absorption of total and free
valproic acid at steady state were decreased by 10 to 12% when divalproex (500 mg bid) was

administered with quetiapine (150 mg bid). The mean oral clearance of total valproic acid

(administered as divalproex 500 mg bid) was increased by 11% in the presence of quetiapine (1 50

mg bid). The changes were not significant.
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Is there clinically relevant pharmacokinetic interaction between quetiapiné and valproic
acid? :

A comparison of the pharmacokinetic parameters for quetiapine in the presence and absence of
divalproex sodium indicated that there was no significant change in the extent of exposure
(AUCss) of quetiapine when coadministered with divalproex. However, Cmax increased by 17%
and the 90% CI around the mean ratio fell outside the recommended 80 to 125% confidence
limits. The increase in Cmax may not be clinically relevant since quetiapine is reported to have a
- wide therapeutic window. : '
The concentration of total and free valproic acid decreased by about 11% and 12%, respectively
when divalproex was administered with quetiapine compared to when divalproex was
administered alone. However, the 90% CI around the mean ratio was contained within the 80 to
125% recommended confidence limits. The decrease is not expected to be clinically relevant.

The study to evaluate the interaction between quetiapine and valproic acid was a multi-center,
open-label, parallel, two-cohort trial. Nineteen patients with schizophrenic/schizoaffective
disorders (Cohort A) and 15 patients (Cohort B) with bipolar disorder and schizoaffective
disorder were exposed to quetiapine and divalproex. For Cohort A patients, quetiapine fumarate
was titrated to a target dose 150 mg bid over a 5- day period. From Day 6 through Day 8, the dose
" of divalproex sodium was initiated and titrated to a daily dose of 500 mg bid. The patients
remained at these doses of quetiapine fumarate (150 mg bid) and divalproex sodium (500 mg bid)
from Day 8 through Day 13. From Day 14 to Day 17, the doses of quetiapine and of divalproex
were titrated to no divalproex and to the patients’ pre-study dosing regimens of quetiapine '
fumarate. Patients were discharged on the morning of Day 18 after all clinical assessments had
been completed. For Cohort B patients, divalproex sodium was titrated to a target dose of 500 mg
bid over a 3-day period and remained at this dose through Day 8. From Day 9 through Day 11,
the dose of quetiapine fumarate was initiated and titrated to a daily dose of 150 mg bid. The
patients remained on these doses of divalproex sodium (500 mg bid) and quetiapine fumarate
(150 mg bid) from Day 11 through Day 16. From Day 17 through Day 19, the doses of divalproex
and quetiapine were titrated to no quetiapine and to the patients’ pre-study dosing regimens of
divalproex sodium. Patients were discharged on the morning of Day 20 after all clinical
assessments had been completed. Blood samples for the determination of plasma concentrations
of quetiapine and divalproex sodium were collected at specified time periods. For Cohort A, with
the administration of quetiapine fumarate on the morning of Day 5 and co-administration of
quetiapine fumarate and divalproex sodium on Day 13. For Cohort B, with the administration of
divalproex sodium on the morning of Day 8 and co-administration of quetiapine fumarate and
divalproex sodium on Day 16.

. Mean plasma concentrations of quetiapine measured over the 12-hour periods after administration
of the morning doses of trial treatment on Day 5 (quetiapine 150 mg) and Day 13 (quetiapine 150
mg and divalproex 500 mg) is provided in the following figure. The plots of averaged plasma
concentrations indicated a trend toward a slightly increased AUCss for quetiapine during co-
administration of divalproex. '



Fig 1: Mean plasma concentrations of quetiapine
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The following table summarizes the statistical evaluation of the pharmacokineﬁc parameters of
quetiapine measured on Day 5 (quetiapine fumarate 150 mg) and Day 13 (quetiapine fumarate
150 mg and divalproex sodium 500mg).

Table 1: Summary of Statistical Analysis for Quetiapine (Quetiapine + Divalproex

sodium/Quetiapine)

Parameter Ratio 90% Confidence Interval (CI)
Lower | Upper

AUC 1.03 0.95 . 1.12

Cmax 1.17 0.95 1.43

Cmax increased by 17% and the 90% ClI fell outside the OCPB recommended 80 to 125%
confidence limits. The increase in Cmax may not be clinically relevant. Pharmacokinetic
parameters for quetiapine in the presence and absence of divalproex sodium indicated that there
was no significant change in the extent of exposure (AUCss) of quetiapine when co-administered

with divalproex

“The mean plasma concentrations of total valproic acid measured over the 12-hour period after
administration of the morning doses of trial treatment on day 8 (divalproex 500 mg) and day 16

(divaiproex 500 m_g and quetiapine 150 mg) are presented in the following figure

The plots of averaged plasma concentrations of valproic acid indicated a trend toward a
decreased AUCss and Cmax (ss) for total valproic acid during co-administration of quetiapine

‘fumarate.




Mean plasma concentrations of total valproic acid
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Statistical comparison of the pharmacokinetic parameters of total valproic acid and free valproic
acid after morning administration of divalproex sodium 500 mg (Day 8) and after administration
of divalproex sodium 500 mg with quetiapine 150 mg (Day 16) are provided in the following
tables ’ '

Table 2: Summary of Statistical Analysis for Total Valproic Acid (Divalproex +
Quetiapine/Divalproex)

90% Confidence Interval (CI)

Parameter Ratio

' ' Lower Limit Upper Limit
AUC 0.89 0.84 0.95

Cmax -0.89 0.84 0.94

Table 3: Summary of Statistical Analysis for Free Valproic Acid (Divalproex +
Quetiapine/Divalproex) :

90% Confidence Interval (CI)

Parameter ‘Ratio

' : Lower Limit { Upper Limit’
"AUC 0.90 0.82 0.99
Cmax 0.88 0.81 0.95

The concentration of total and free valproic acid decreased by about 11% and 12%, respectively
when divalproex was administered with quetiapine compared to'when divalproex was
administered alone. The 90% CI around the mean ratio for AUC and Cmax were contained within
" the recommended 80 to 125%. The decrease is not expected to be clinically significant.




Is there a dose/concentration response established for patients with acute mania associated
with bipolar disorder?

Concentration/dose response relationship was not established in this efficacy supplement. The
maximum dose recommended is similar to that for patients with schizophrenia. However, the
dosing regimen is different. ‘

What analytical methods were used to determine the concentration of quetiapine, valproic
-acid and their metabolites? '

Concentrations of quetiapine and its metabolites in plasma were assayed by means of LC MS/MS
- with liquid-liquid extraction. Concentrations of valproic acid were assayed by mean gas
chromatography using flame ionization detection with liquid-liquid extraction. Overall precision
for quetiapine QCs was less than or equal to 13.1% and the overall accuracy ranged from 98.5%
to 105%. For total valproic acid, overall precision for QCs was less than or equal to 7.41% and
‘the overall accuracy for these QCs, ranged from 102% to 110%. For free valproic acid, overall
precision for QCs was less than or equal to 8.71% and the overall accuracy, ranged from 97.5% to
106%. The analytical methods are adequate and acceptable.

General Comments: Co-administration of quetiapine with valproic acid is not expected to cause
clinically relevant changes in the pharmacokinetics of either quetiapine or valproic acid.
Therefore, dosage adjustments is not recommended when seroquel and divalproex are co-
administered. The pharmacokinetics of lithium has been reported in the original NDA not to be
affected by co-administration with seroquel. The effect of lithium on quetiapine pharmacokinetics
is not known but it is predlcted not to be clinically relevant. However, it is suggested that

- information to validate the lack of an effect of lithium on seroquel pharmacokinetics be provided
in the future. :
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Study Title (Study No. 5077IL/0120): An Open Label, Safety, Tolerability and Steady State
Pharmacokinetic Drug Interaction Study of the Effect of Co-administered Quetiapine Fumarate
(Seroquel™) and Divalproex Sodium (Depakote® Sprinkle) in Patients with
Schizophrenic/Schizoaffective Disorders or in Patients with Bipolar Disorder.

Introduction: Quetiapine is an antipsychotic drug belonging to the dibenzothiazepine derivative

* class. It has been evaluated in the clinic for both adjunct therapy and monotherapy in acute mania
associated with bipolar disorder. Divalproex is a delayed-release, enteric-coated formulation of
the sodium salt of the branched chain monocarboxylic fatty acid valproic acid (2-propylpentanoic

-acid). Possible pharmacokinetic interactions between quetiapine and valproic acid have not been
explored in humans. It is quite likely that both drugs will be co-administered in manic patients
with bipolar disorder, therefore, it is of interest to examine the effect of the combined dosing of
divalproex and quetiapine on the pharmacokinetic profiles of both drugs. '

Study Objective: The primary objective of this study is to determine that selected
pharmacokinetic parameters of quetiapine fumarate (Seroquel™) and divalproex sodium
(Depakote ® Sprinkle) measured at baseline do not change during the co-administration of
Seroquel and Depakote.

Study Design: This was a multi-center, open label, parallel, two-cohort, drug interaction trial in
patients 18 — 60 years old. Nineteen patients with schizophrenic/schizoaffective disorders (Cohort
A) and 15 patients (Cohort B) with bipolar disorder and schizoaffective disorder were exposed to
~ study drug to attain 18 evaluable patients from Cohort A and 15 evaluable patients from Cohort B
for a total of 33 evaluable patients. The mean age and weight of patients in Cohort A were 40.8 £
8.92 years and 101.03 + 18,85 kg, respectively. For Cohort B, the mean age and weight were 41.1
+7.83 years and 93.52 + 32.6 kg, respectively. For Cohort A patients, quetiapine fumarate was
titrated to a target dose 150 mg bid over a 5- day period. From Day 6 through Day 8, the dose of
divalproex sodium was initiated and titrated to a daily dose of 500 mg bid. The patients remained
at these doses of quetiapine fumarate (150 mg bid) and divalproex sodium (500 mg bid) from Day
8 through Day 13. From Day 14 to Day 17, the doses of quetiapine and of divalproex were
titrated to no divalproex and to the patients’ pre-study dosing regimens of quetiapine fumarate.
Patients were discharged on the morning of Day 18 after all clinical assessments had been
completed. For Cohort B patients, divalproex sodium was titrated to a target dose of 500 mg bid
over a 3-day period and remained at this dose through Day 8. From Day 9 through Day 11, the
dose of quetiapine fumarate was initiated and titrated to a daily dose of 150 mg bid. The patients
_ remained on these doses of divalproex sodium (500 mg bid) and quetiapine fumarate (150 mg
bid) from Day 11, through Day 16. From Day 17 through Day 19, the doses of divalproex and
quetiapine were titrated to no quetiapine and to the patients’ pre-study dosing regimens of
divalproex sodium. Patients were discharged on the morning of Day 20 after all clinical
assessments had been completed. Quetiapine fumarate was administered as oral doses of 25 mg
(Batch 7501B) and 100 mg (Batches 7500B and 7536F) tablets. Divalproex sodium was -
--administered orally in 125 mg capsules and was acquired by the individual 1nvest1gators as
commercially-available Depakote Sprinkle.

Blood samples for the determination of plasma concentrations of quetiapine and divalproex:
sodium were collected. For Cohort A, with the administration of quetiapine fumarate on the .
‘morning of Day 5 and co-administration of quetiapine fumarate and divalproex sodium on Day
13, blood samples to determine quetiapine and metabolite (ICI 213,841 and ICI 214,227) plasma
concentrations were obtained at 0 (pre-dose, within 15 minutes before dose) and at 0.25, 0.5,
0.75,1,1.5,2,3, 4,6, 8, 10, and 12, hours after dose. Additional samples to assess steady state



pre-dose plasma concentrations of the agents under study were obtained within 15 minutes before
dose on Days 3 and 4 (quetiapine only). On Days 11, 12, and 13, two pre-dose samples were
collected, one each for quetiapine and valproic acid. For Cohort B, with the administration of
divalproex sodium on the morning of Day 8 and co-administration of quetiapine fumarate and
divalproex sodium on Day 16, blood samples to determine total and free valproic acid plasma
concentrations were obtained at 0 (pre-dose, within 15 minutes before dose) and at 0.25, 0.5,
0.75,1, 1.5,2,3, 4, 6,8, 10, and 12, hours after dose. Additional samples to assess steady state
pre-dose plasma concentrations of quetiapine and valproic acid were obtained within 15 minutes
before dose on Days 6 and 7 (valproic acid only). On Days 14, 15, and 16, two pre-dose samples
were collected, one each for valproic acid and quetiapine.

Analytical Methods: Concentrations of quetiapine and its metabolites in plasma were assayed by
means of LC MS/MS with liquid-liquid extraction. Concentrations of valproic acid were assayed
by mean gas chromatography using flame ionization detection with liquid-liquid extraction.
Plasma samples were analyzed for concentrations of quetiapine. The method is a validated
procedure with liquid-liquid extraction of quetiapine, IC1 213,841 and ICI 214,227 and their

- respective internal standards (13 C6-quetiapine, d8-ICI 213,841, and d8-ICI 214,227) from
alkalinized human plasma (containing EDTA anticoagulant) using ethyl acetate, followed by

- reverse-phase liquid chromatography and turbo ionspray ionization tandem mass spectrometry.
The method has a calibration range of 0.500 ng/mL to 500 ng/mL, with an applicable quantitation
‘range to 2000 ng/mL by appropriate dilution with plasma. Overall precision for qﬁc_tiapine QCs,
as measured by %RSD,.was less than or equal to 13.1% and the overall accuracy ranged from — -
" 1.50% to 5.00%. The precision for the dilution integrity QCs was less than or equal to 2.48%, and
the overall accuracy ranged from —3.00% to —1.40%. Overall precision for ICI 213,841 QCs, as

" measured by %RSD, was less than or equal to 12.4% and the overall accuracy, as measured by
%RE for these QCs, ranged from —3.50% to 4.00%. The precision for the dilution integrity QCs
was less than or equal to 5.60%, and the overall accuracy ranged from —10.3% to 1.10%. Overall
precision for ICI 214,227 QCs, as measured by %RSD, was less than.or equal to 9.89% and the
overall accuracy, as measured by %RE for these QCs, ranged from —5.75% to 7.00%.

Plasma samples were analyzed for concentrations of total valproic acid (VPA). The method is
validated with liquid-liquid extraction of VPA and internal standard {cyclohexanecarboxylic
acid) from acidified human plasma (containing EDTA anticoagulant) using methylene chloride,
followed by gas chromatography with flame ionization detection. The method has a

‘calibration range of 0.500 pg/mL to 140 pg/mL, with an applicable quantitation range to 250

* pg/mL by 5-fold dilution with plasma. Accuracy of total VPA from QCs spiked at 1.50, 60.0 and

"110 pg/mL ranged from 99.1% to 109%, while precision ranged from 5.42% and 9.27% across 5
days of validation. Accuracy of 102% and precision of 6.24% were obtained at the lower limit of
quantitation (0.500 pg/mL). Recovery of total VPA from spiked plasma during method validation
averaged 92.0%. Overall precision for QCs, as measured by %RSD, was less than or equal to
7.41% and the overall accuracy, as measured by %Recovery for these QCs, ranged from 102% to
110%. ' -

Plasma samples were analyzed for concentrations of free VPA. The method is a validated
procedure with liquid-liquid extraction of free VPA (following ultracentrifugation using
Centrifree filters) and internal standard (cyclohexanecarboxylic acid) from acidified human
plasma ultrafiltrate (containing EDTA anticoagulant) using methylene chloride, followed by gas
chromatography with flame ionization detection. The method has a calibration range of 0.100 to’
35.0 pg/mL. Accuracy of free VPA from ultrafiltrate QCs spiked at 0.300, 15.0 and 27.5 pg/mL
ranged from 90.9% to 101%, while precision ranged from 3.27% and 7.04%, respectively, across:
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4 days of validation. Accuracy of 105% and precision of 9.10% were obtained at the lower limit
of quantitation (LLOQ, 0.500 pg/mL). Precision of free VPA from plasma QCs spiked at 10.0,
80.0 and 120 pg/mL ranged from 3.49% to 13.8% across 4 days of validation. Overall precision
for QCs, as measured by %RSD, was less than or equal to 8.71% and the overall accuracy, as
measured by %Recovery for these QCS ranged from 97.5% to 106% The analytical methods are
adequate and acceptable.

Data analysis: Primary variable for Cohort A: The ratio of AUCss of quetiapine following co-
administration of quetiapine fumarate and divalproex sodium on Day 13 to AUCss of quetiapine
following administration of quetiapine fumarate alone on Day 5. The ratio of Cmax(ss) of
quetiapine following co-administration-of quetiapine fumarate and divalproex sodium on Day 13
to Cmax(ss) of quetiapine following administration of quetiapine fumarate alone on Day 5.

The primary variables for Cohort B: The ratio of AUCss of total valproic acid following
administration of divalproex sodium and quetiapine fumarate on Day 16 to AUCss of total
valproic acid following administration of divalproex sodium alone on Day 8. The ratio of
Cmax(ss) of total valproic acid following co-administration of divalproex sodium and quetiapine
fumarate on Day 16 to Cmax(ss) of total valproic acid following administration of divalproex -
sodium alone on Day 8.

Secondary variable for Cohort A: Cmin(ss), tmax, t ¥2 and CL/F for quetiapine following
administration of quetiapine fumarate plus divalproex sodium on Day 13 and that following
administration of quetiapine fumarate alone on Day 5. The ratio of AUCss of ICI 213,841
(sulfoxide metabolite of quetiapine) and ICI 214,227 (7-hydroxylated metabolite of quetiapine)
following co-administration of quetiapine fumarate and divalproex sodiumn on Day 13 to AUCss

- of ICI1213,841 and ICI 214,227 following administration of quetiapine fumarate alone on Day 3.
The ratio of Cmax (ss) of ICI 213,841 and ICI 214,227 following co-administration of quetiapine
fumarate and divalproex sodium on Day 13 to Cmax (ss) of ICI 213,841 and ICI 214,227
following administration of quetiapine fumarate alone on Day 5. Cmin(ss), tmax, and t %2 for ICI
213,841 and ICI 214,227 following administration of quetiapine fumarate plus divalproex sodium
on Day 13 and that following administration of quetiapine fumarate alone on Day 5.

Secondary variables for Cohort B: Cmin(ss), tmax, CL/F and CLr for total valproic acid
following administration of divalproex sodium plus quetiapine.fumarate on Day 16 and that
. following administration of divalproex sodium alone on Day 8. The ratio of AUC(ss) of free
valproic acid following administration of divalproex sodium and quetiapine fumarate on Day 16
. to AUC(ss) of free valproic acid following administration of divalproex sodium alone on

Day 8. The ratio of Cmax(ss) of free valproic acid following co-administration of divalproex
- sodium and quetiapine fumarate on Day 16 to Cmax(ss) of free valproic acid following
administration of divalproex sodium alone on Day 8. AUCss , Cmax(ss), Crin(ss), tmax and
CL/F for free valproic acid following administration of divalproex sodium plus quetiapine
fumarate on Day 16 and that following administration of divalproex sodium alone on Day 8.

Statistical Analysis: Due to the relatively wide therapeutic windows of quetiapine and valproic
acid, the equivalence range for the mean ratios was chosen to be £30%. AUCss and Cmax (ss)
ratios were computed from the respective monotherapy and co-administration log-transformed
AUCss or Cmax(ss) parameters. Construction of 90% confidence intervals based upon least-
square means from ANOVA model for ratios provided-test statistics for equivalence
determination. The sponsor indicated that no drug interaction was to be coricluded if the 90%
confidence intervals of the geometric mean ratios of AUCss and Cmax(ss) were within the



equivalence interval of 0.70 to 1.43. However, the agency recommends that no interaction be
concluded if the 90% confidence interval for the mean ratio falls within 0.80 to 1.25.

- Pharmacokinetic Results:

Individual and median predose plasma concentrations of each drug showed a trend indicating that
steady-state had been achieved by the pharmacokinetic study day.

Mean plasma concentrations of quetiapine measured over the 12-hour periods after administration
of the morning doses of trial treatment on Day 5 (quetiapine 150 mg) and Day 13 (quetiapine 150
mg and divalproex 500 mg) is provided in the following figure. The plots of averaged plasma
concentrations indicated a trend toward a slightly increased AUCss for quetiapine during co-
administration of divalproex.

Fig. 1
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Individual values of AUCss and C max(ss) or quetiapine measured on Days 5 and 13 are shown
in Figure 2 and Figure 3 respectively.
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The following table summarizes the pharmacokinetic parameters of quetiapine measured on Day
5 (quetiapine fumarate 150 mg) and day 13 (quetiapine fumarate 150 mg and divalproex sodium

500mg).
Table 1
Pharmacokinetic Quetiapine fumarate Quetiapine fumarate +
Parameter - - ' Divalproex sodium
AUC(0-12)(ng*h/mL) | Mean 2087.58 2211.12
SD 764.094 1976.12
CV(%) '36.60 44.12
Geometric Mean - | 1954.41 2010.06
95% CI 1 15802418 1556 — 2596
N 15 ' 15
Cmax (ng/mL) Mean 445.72 511.50
1SD . 194.52 235.07
CV(%) 43.64 45.96
Geometric Mean 387.66 45.90
95% CI -282.94 —531.14 344.45 - 592.85
N- 18 18
Cmin (ng/mL) Mean 52.53 60.74
' ‘SD- - 26.81 38.89
-CV(%) 51.04 - 64.02
N 15 15
CL/F (L/h) Mean 82.39 82.59
SD 33.30 40.06
CV(%) 40.4 48.51
N 15 15
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Table 2: Comparison (Quetiapine + Divalproex sodium/Quetiapine)

Parameter Ratio 90% Confidence Interval (CI)
Lower Upper

AUC 1.03 0.95 1.12

Cmax 1.17 0.95 1.43

A comparison of pharmacokinetic parameters for quetiapine in the presence and absence of
divalproex sodium indicated that there was no significant change in the extent of exposure
(AUCss) of quetiapine when coadministered with Divalproex. However, Cmax increased by 17%
and the 90% CI fell outside the OCPB recommended 80 to 125% confidence limits. The increase
in Cmax may not be clinically significant because quetiapine is reported to have a wide
therapeutic window.

The following tables provide the statistical comparison of the pharmacokinetic parameters for ICI
213,841 and ICI 214227, the metabolites of quetiapine

Table 3: Statistical comparison of the Pharmacokinetic Parameters of ICI 213,841 after morning
administration of quetiapine 150 mg (Day 5) and after administration of quetiapine 150 mg with
divalproex 500 mg (Day 13)

| Parameter Ratio 90% Confidence Interval (CI)
Lower Limit Upper Limit
AUC 1.01 0.96 1.07
Cmax 1.09 0.90 1.32

Table 4: Statistical comparison of the Pharmacokinetic Parameters of ICI 214227 after morning
administration of quetiapine 150 mg (Day 5) and after administration of quetiapine 150 mg with
divalproex 500 mg (Day 13)

Parameter Ratio 90% Confidence Interval (CI)
Lower Limit Upper Limit

AUC 1.10 1.03 1.18

Cmax 1.20 1.02 1.41

The ICI 213,841 AUCss increased 1% and the Cmax(ss) increased 9% during co-administration
of divalproex sodium. The ICI 214,227 AUCss increased 10% and the Cmax(ss) increased by
20% during co-administration with divalproex sodium. The AUCss 90% CI was contained within
the recommended 80 to 125% confidence limits. However, Cmax(ss) was outside the
recommended limits. It is not expected that the increase in Cmax of IC1213, 841 or ICI 214,227
will be clinically significant. ’

The mean plasma concentrations of total valproic acid measured over the 12-hour periods after
administration of the morning doses of trial treatment on day 8 (divalproex 500 mg) and day 16
(divalproex 500 mg and quetiapine 150 mg) are presented in the following figure

16




Figure 4: Mean (SEM) total valproic acid concentrations in Cohort B: Day 8 (divalproex sodium
alone) vs day 16 (divalproex sodium and quetiapine)

He

~
L]
g
5.5; 80
£
E
g ot
2
=t
<
o
w
@ 407
g
g
B
o
P TP
2
=
0 T T T T
=2 0 2 4 [ 8 10 12 14
Time
—&— Day 8
—0— Day 16

The plots of averaged plasma concentrations of valproic acid indicated a trend toward a
decreased AUCss and Cmax (ss) for total valproic acid during co-administration of
quetiapine fumarate.
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Figure 5: Individual AUCss values for total valproic acid: Day 8 (divalproex sodium alone) vs
day 16 (queetiapine fumarate and divalproex)
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Figure 6: Individual Cmax(ss) values for total valproic acid: Day 8 (divalproex sodium alone) vs
Day 16 (quetiapine fumarate and divalproex sodium) :
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Table 5: Summary Statistics for Total Valproic Acid Pharmacokinetic Parameter

'Estimates
Pharmacokinetic Divalproex sodium Divalproex sodium +
Parameter - 500mg (Day 8) Quetiapine fumarate
(Day 16)
AUC(0-12)(ng*h/mL) | Mean 859.14 755.81
SD 276.89 208.65
CV(%) 32.23 27.61
Geometric Mean 815.71 726.14
95% CI 644 — 1033 588.76 — 895.59
N - 11 11 '
Cmax (ng/mL) Mean . 86.6 76.81
SD 27.8 21.75
CV(%) 32.12 28.32
Geometric Mean 82.48 73.64
95% CI - 66 - 103 59.43-91.25
N 1. 11
Cmin (ng/mL) Mean 57.32 49.21
' SD 23.33 15.69
 CV(%) 40.71 31.88
_ N 12 12
CL/F (L/h) Mean 0.65 0.72
SD 0.27 0.27
CV(%) 41.5 37.5
N 11 11

T_ablé 6: Statistical comparison of the Pharmacokinetic Parameters of total valproic acid after
morning administration of divalproex sodium 500 mg (Day 8) and after administration of

divalproex sodium 500 mg with quetiapine 150 mg (Day 16)
Parameter Ratio 90% Confidence Interval (CI)
' Lower Limit Upper Limit
AUC ' 1 0.89 0.84 0.95
| Cmax 0.89 0.84 0.94

‘Table 7: Statistical comparison of the Pharmacokinetic Parameters of free valproic acid after
morning administration of divalproex sodium 500 mg (Day 8) and after administration of

divalproex sodium 500 mg with quetia

ine 150 mg (Day 16)

Parameter Ratio 90% Confidence Interval (CI)
Lower Limit Upper Limit

AUC 1 0.90 0.82 0.99

Cmax ' 1 0.88 .0.81 0.95

The concentration of total and free valproic acid decreased by about 11% and 12%, respectively
when divalproex was administered with quetiapine compared to when divalproex was
administered alone. However, the 90% CI were contained within the 80 to 125% recommended




confidence limits for log transformed AUC and Cmax. The decrease is not expected to be
clinically significant. The mean percent of dose in urine and the mean renal clearance of valproic
- acid appeared to increase after co-administration of divalproex sodium and quetiapine fumarate
compared to after divalproex sodium monotherapy, the increases were statistically not significant.
However, data were available for only 7 patients, inferences regarding the clinical relevance of
these findings cannot be made with confidence.

Safety Results: The sponsor reported that the incidences and types of all adverse events and
treatment-related adverse events were similar during periods when quetiapine or divalproex were
given alone and for when they were co-administered. The incidence of the majority of adverse
events was similar, although minor differences were seen with monotherapy with either
quetiapine or divalproex compared to co-administration of both agents. Seventeen adverse events
were rated as causally related to monotherapy —twenty-two were rated as causally related to
combination treatment. All but three adverse events were mild -- events of hypertension,
psychosis and vomiting were rated as moderate. Mild decreases in mean platelet concentration
was noted, especially in Cohort A which included valproate-naive patients, but was not
accompanied by other clinical signs or symptoms. There were small decreases in the mean
diastolic blood pressure and small increases in pulse rate in response to the combination of
quetiapine and divalproex compared to monotherapy. These changes were small and were not
considered to be clinically significant. ' :

Conclusions: Divalproex sodium does not appear to produce a clinically relevant effect on
quetiapine pharmacokinetics. Quetiapine fumarate did not produce a clinically relevant effect on
valproic acid pharmacokinetics. Co-administration of quetiapine fumarate and divalproex sodium
was reported generally safe and well-tolerated.

Reviewer comments: The reviewer generally agrees with the sponsor’s conclusions. However,
there was an increase in Cmax for quetiapine when co-administered with divalproex sodium. The
90% ClI for Cmax was not contained within OCPB recominended confidence limits of 80 to
125%. Seroquel is reported to have a wide therapeutic window therefore the increase is not
expected to be clinically relevant as evident in the safety summary reported for this study.
Valproic acid AUC and Cmax decreased by 10 -12% but the 90% CI were contained within the
80 to 125% confidence limit. However, the 90% CI was on the lower side of the confidence limits.
The doses of quetiapine studied were not the maximum recommended doses; however, were
within the dosing regimen. This was a parallel study design, which may have contributed to the
large variability observed in the data. '
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EXCLUSIVITY SUMMARY for NDA # 20-639 SUPPL # 016 and 017
Trade Name SEROQUEL Generic Name quetiapine

Applicant Name AstraZeneca

HFD-120

Approval Date .January 12, 2004

PART I:

IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summary only if you
answer "YES" to one or more of the following questions about
~the submission.

a)

b)

c)

d)

'Is it an original NDA? YES/ / NO / X/

Is it an effectiveness supplement? YES / X _/ NO / /

If yes, what type(SEl, SE2, etc.)? . SE1-016, SE1-017
Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of biocavailability
or bioequivalence data, answer "NO.")
. YES / X _/ NO /_ /

If ybur,answer is "no" because you believe the study is a
bicavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bioavailability study,

‘including your reasons for disagreeing with any arguments

made by the applicant that the study was not simply a
bicavailability study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim that is supported by the clinical
data: : '

Did the applicant request exclusivity?
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YES / X / NO /__/

" If the answer to (d) is "yes," how many years of
exclusivity did the applicant request?

SE1-016: THREE

SE1-017: THREE

e) Has pediatric exclusivity been granted for this Active
Moiety?
YES / / NO / X /

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. Has a product with the same active ingredient (s), dosage form,
strength, route of administration, and dosing schedule
previously been approved by FDA for the same use? (Rx to OTC)

Switches should be answered No - Please indicate as such).
YES / __ / NO / X /
_If yes, NDA # Drug Name

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON:Page 9. '

3. Is this drug product or indication a DESI upgrade?

YES /__ / NO /_X_/

IF THE ANSWER TO QUESTION 3 is. "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON Page 9 (even if a study was requlred for the
upgrade)
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PART iI: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug
under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety. '
YES / X [/ NO / /

If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s). "

NDA # 20-639
NDA #

- NDA #

2. Combination product.

If the product contains more than one active moiety (as
defined in Part II, #1), has FDA previously approved an
application under section 505 containing any one of the active
- moieties in the drug product? I1f, for example, the
" combination contains one never-before-approved active moiety
~and one previously approved active moiety, answer "yes." (An
‘active moiety that is marketed under an OTC monograph, but
‘that was never approved under an NDA, is considered not
- previously approved.)
- ' YES /__/ NO /_ /
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If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA #
NDA #.
NDA #
IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO

. DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. IF "YES," GO TO PART
III. ' '

'PART III: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or
supplement must contain. "reports of new clinical investigations.
{(other than biocavailability studies). essential to the approval of
the application and conducted or sponsored by the applicant

This section should be completed only if the answer to PART II,
Question 1 or 2, was "yes "

1. Does the application. contain reports of clinical
investigations? (The Agency interprets "clinical
investigations” to mean investigations conducted on humans
other than bioavailability studies.) If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer "yes," then skip to question 3(a). If the answer to
3(a) is "yes" for any investigation referred to in another
application, do not complete remainder of summary for that
investigation. .

YES / X / NO /_ /

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. A clinical investigation is "essential to the approval" if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., ‘information other than clinical trials, such as
‘bioavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505(b) (2) application because of
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" what is already known about a previously approved product), or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
bioavailability studies.

(a) In light of previously approved applications, is a
clinical investigation (either conducted by the
applicant or available from some -other source,
including the published literature) necessary to
support approval of the application or 'supplement?

YES /_X_/ NO /__ /
If "no," state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON Page 9:

(b) Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available
data would not. independently support approval of the
application?

YES /_x_ / NO /__ /
(1) If the answer to 2(b) is "yes," do you personally
know of any reason to disagree with the applicant's
conclusion? If not appllcable, answer NO.
YES /__/ NO / X/
If yes, explain:
(2) If the answer to- 2(b) is "no " are you aware of
published studles not conducted or sponsored by the

“applicant or other publicly available data that could
.independently demonstrate the safety and effectlveness
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of this drug product?
: YES /___/ NO /_X_/

If yes, explain:

(c) If the answers to (b) (1) and (b) (2) were both "no,"
identify the clinical investigations submitted in the
application that are essential to the approval:

SE1—016, Investigation #1, Study # 5077IL/0104
' SE1-016, Investigationr#2, Study #.50771L/0105
| SE1-017, Investigation #1, Study 4 50771L/0099
.SE1—017, Invéstigation #2/ Study # 5077iL/0100

3. In addition to being essential, investigations must be "new"

to support exclusivity. The agency interprets "new clinical

 investigation" to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
‘duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a
previously approved drug product, i.e., does not redemonstrate
something the agency cornsiders to have been demonstrated in an
already approved application.

(a) For each investigation identified as "essential to the
approval,"™ has the investigation been relied on by the
agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied
on only to support the safety of a previously approved
drug, answer "no.")

| SE1-016 Investigation #1  YES /___/ 'NO /. x__/
V_SE1—016 Investigation #2 . YES /___/ . No / x__/
»SEi-017 Investigation #1 =~ YES /__ /. NO / x__/
/SEL-017 Investigation #2 . YES /__/ . NO /. x_/

If you have answered "yes for one or more
-1nvest1gatlons, 1dent1fy each such ‘investigation and the
NDA in which each was relied upon:
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NDA # ' Study #
NDA # Study #
NDA # ‘ Sstudy #

(b) For each investigation identified as "essential to the
approval," does the investigation duplicate the results
of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product?

(c)

SE1-016 Investigation #1 YES /_ / NO /_x__/
SE1-016 Investigation #2 YES / __ / NO / x [/
SE1-017 Investigation #1 YES /__/ NO / x_/
SE1-017 Investigation $2 YES /__/ . NO /. x_/

If you have anSwered‘"yes" for one or more
investigations, identify the NDA in which a similar
investigation was relied on:

NDA # Study #
~ NDA # - Study #

NDA # ' Study #

(é) - If the answers to 3(a) and 3(b) are no, identify each
"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2{(c), less any that are not "new"):

SE1-016, Investigation #1, Study # 5077IL/0104
SE1-016, Investigation #2, Study # 5077IL/0105
SE1-017, Investigation #1, Study # 5077IL/0099

 SE1-017, Investigation #2, Study # 5077IL/0100
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4. To be eligible for exclusivity, a new investigation that is

' essential to approval must also have been conducted or
sponsored ‘by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of
the study.

- (a) For each investigation identified in response to
question 3(c): if the investigation was carried out
under an IND, was the applicant identified on the FDA
1571 as the sponsor?

S-016 Investigation #1 and #2 !
!

CIND # 32132 YES /_X /! NO/__/ Explain:

S-017 Investigation #1. and #2 !
1

IND # 32132 YES / X/ ! NO / / Explain:

(b) For each investigation not carried out under an IND or
for which the applicant was not identified as the
sponsor, did the applicant certify that it or the
applicant's predecessor in interest provided .
substantial support for the study? NOT APPLICABLE

Investigation #1

YES / /- Explain NO / / Explain

e smm s tam aem e
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NO /__/ Explain-

Investigation #2
YES /__ / Explain
(c)

If

Notwithstanding an answer of "yes" to (a) or (b), are
there other reasons to believe that the applicant
should not be credited with having "conducted or
sponsored" the study? (Purchased studies may not be
used as the basis for exclusivity. However, if all
rights to the drug are purchased (not just studies on
the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

YES-/___/ NO / x_/

yes, expiain:

NOTE APPLICATIONS WERE APPROVED JANUARY 12, 2004

See elect

ronic signature page

Signature
Doris J. B
Regulatory‘Project Manager

See electr

of Preparer : : Date
ates, Ph.D.

onic signature page

Archlval N

. Signature of Office or Division Director Date
Russell G.

Katz, M.D.

DA
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- HFD-104/PE
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PEDIATRIC PAGE

(Complete for all filed original applications and efficacy supplements)

NDA/BLA # :_ 20-639 Supplement Type (e.g. SES): _SE1 Supplement Number: S-016 & S-017
Stamp Date: December 30, 2002 ' Action Date:__January 12, 2004

HFD- 120_ Trade and generic names/dosage form: Seroquel®_(quetiapine fumarate) Tablets

Applicant: ___AstraZeneca Pharmaceuticals Therapeutic Class: _Anti-Psychotic

"Indication(s) previously approved: Schizophrenia (Adult)

‘The Agency issued a Written Request to Astrazeneca for this application on February 11, 2003 in which pediatric studies were
discussed for both adolescent schizophrenia and pediatric bipolar disorder.

Number of indications for these applications:__2

Indication #1: __S-016 Monothei'apv for the short-term treatment of acute manic episodes associated with Bibolar I Disorder

Is there a full waiver for this indication (check one)?
QO Yes: Please proceed to Section A.
X No: Please check all that apply: __ X Partial Waiver _ X Deferred Completed

NOTE: More than one may apply »
Please proceed to Section B, Section C, and/or Section D and complete as necessary.

Section A: Fully Waived Studies

Reason(s) for full waiver:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

Other:___

oodocd

If studies are fully waived;— then pediatric information is complete for this indication. If there is another. indication, please see
Attachment A. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section B: Partially Waived Studies

Age/weight' range béing partially waived:

Min kg mo. yr._0 Tanner Stage
Max kg mo._ yr._ 9 Tanner Stage

Reason(s) for partial waiver:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children

Too few children with disease to study

There are safety concerns

Adult studies ready for approval

Formulation needed -

Other:

OOOOOX0o




NDA 20-639.
Page 2

If studies are deferred, proceed to Section C. If studlies are completed proceed to Section D. Otherwise, this Pediatric Page is
complete and should be entered into DFS.

Section C: Deferred Studies

Age/weight'range being deferred:

Min kg mo. yr._10 Tanner Stage
Max kg mo. yr._17 Tanner Stage

Reason(s) for deferral:

O Products in this class for this indication have been studied/labeled for pediatric population
0 Disease/condition does not exist in children
‘0 Too few children with disease to study
U There are safety concerns

X  Adult studies ready for approval

L] Formulation needed '

Other:

Date studies are due (mm/dd/yy): __02/11/2008, '

If studies are completed, proceed to Section D. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section D: Completed Studies

Age/weight rimge of completed studies:

Min : kg mo. . yr. Tanner Stage

Max o kg . mo. yr. Tanner Stage
Comments:

Ifd there are additional zndzcatzons please proceed to Attachment A. Otherwise, this Pediatric Page is complete and should be entered
" into DFS.

This page was completed by:

{See appended electronic signature page}

Robbin Nighswander, RPh, MS
Supervisory Regulatory Project Manager




NDA 20-639
Page 3

Attachment A
(This attachment is to be completed for those applications with multiple indications only.)

Indication #2 S-017 Ad]unctlve Therapy for the short-term treatment of acute manic eplsodes associated with Blpolar

Disorder
Is there a full waiver for this indication (check one)?
U Yes: Please proceed to Section A.
X No: Please check all that apply: __X Partial Waiver __X Deferred ___Completed

NOTE: More than one may apply
Please proceed to Section B, Section C, and/or Section D and complete as necessary.

Section A: Fully Waived Studies

Reason(s) for full waiver:

" Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children
Too few children with disease to study
There are safety concerns
Other:

CooCo

If studies are fully wazved then pediatric information is complete for this indication. If there is another indication, please see
Attachment A. Otherwise, thts Pediatric Page is complete and should be entered into DFS.

Section B: Partially Waived Studies

Age/Weight range being partially waived:

Min kg mo. | yr._ 0 Tanner Stage
Max kg mo.___ yr._9 Tanner Stage

Reason(s) for partial waiver: -

Products in this class for this indication have been studled/labeled for pedlatrlc population
Disease/condition does not exist in children
"Too few children with disease to study
There are safety concerns
Adult studies ready for approval
Formulation needed
Other:

Dooo00o>0o

If studzes are deferred, proceed o Section C If studzes are completed proceed to Section D. Otherwzse this Pediatric Page is
complete and should be entered into DFS. . .



NDA 20-639
Page4

Section C: Deferred Studies

Age/weight range being deferred:

Min kg ~ mo. yr._10 Tanner Stage
Max__ . kg mo. yr._17 Tanner Stage

Reason(s) for deferral:

Products in this class for this indication have been studied/labeled for pediatric population
Disease/condition does not exist in children '
Too few children with disease to study
There are safety concerns’
Adult studies ready. for approval
Formulation needed
Other: ‘

co>*o00ooo

Date studies are due (mm/dd/yy): __02/1 1/2008

If studies are completed, proceed to Section D. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section D: Completed Studies

Age/weight range of completed studies:

Min kg » mo. yr. Tanner Stage
Max kg mo. yr. Tanner Stage
Comments:

If there are additional indications, please copy the fields above and complete pediatric information as directed. If there are no

other indications, this. Pediatric Page is complete and should be entered into DFS.
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DSI CONSULT: Request for Clinical Inspections

Date: February 14, 2003

To: Ni Aye Khin, GCPB Reviewer/HFD-47
Through: Joanne Rhoads, M.D., Director; DSI, HFD-45
Russell Katz, M.D., Director, HFD-120
From: Doris J. Bates, Ph.D., Regulatory Project Manager, HFD-120
Subject: Request for Clinical Inspections
NDA 20-639/S-016
AstraZeneca

Seroquel (quetiapihe fumarate) Tablets

Protocol/Site Identification:

As discussed with you, the following protocols/sites essential for approval have been identified
for inspection. There are four (4) sites, which are all of equivalent priority. DSI should feel free
to work with the clinical reviewer, Dr. Robert Levin, to select two or more of these sites to
inspect. : :

The Supplement provides for the following new indication: use of Seroquel as monotherapy in
the treatment of acute manic episodes associated with Bipolar I Disorder.

Number of

Indication Protocol # Site (Name and Address) Subjects

) _ Prof. Regina Satkeviciute
. monotherapy in the treatment ZIEGZDRAI Mental Hospital ]
of acute manic episodes 104 Kaunas Region - ' |24
as'sociated_ with Bipolar 1 ‘ ’ LT-4313 Lithuania . : - .
Disorder - | Phone: +370 37 730 480
) FAX: +370 37430088

Prof. R. Andrezina

Riga Psihoneiirologiska Slimnica

Psihiatrijas Katedra. _

. -| Tavika iela 2 ‘ '

| see above 104 1005 Riga, Latvia 24
: ' Phone: +£. 1 (cell phone, 24-7)

‘| Phone: +371 70 80 132 (hospital)

FAX:+37170 80 132




NDA 20-639/S-016

Page 2

Request for International Clinical Inspections

see above

105

Dr. Sumant Khanna

Study Site: Dept. of Biological Psychiatry
NIMHANS Institute

Bangalore 560029

INDIA '

Phone: +91 80 699 5306

FAX:+91 80 656 4822

Current Address for Dr. Khanna: -
Psychiatry Clinic

63 Paschim Marg

Vasant Vihar

New Delhi 110 057

INDIA .
Phone +E. I (cell phone)

35

see above

105

Dr. J K. Trivedi

Prof., Dept. of Psychiatry

Chhatrapati Shahuji Maharaj Medical University
Upgraded King George’s Medical College
Lucknow 226003 .
Uttar Pradesh

INDIA -

Phone: +91 522226 0173

FAX:+91 5222651173

28

Note: International inspection requests or requests for five or more inspections

require sign-off by the ORM Division Director and forwarding through the Director,

- DSL

International Inspections:

We have requested inspections because (please check appropriate statements):

There are insufficient domestic data

X _ Only foreign data are submitted to support this application

significant human subject protection violations.

Other: SPECIFY

Domestic and foreign data show conflicting results pertinent to decision-making

There is a serious issue to resolve, e.g.,-suspicion of fraud, scientific misconduct, or



NDA 20-639/5-016
Page 3
Request for Intematlonal Clinical Inspections

Goal Date for Complet‘ion:

We request that the inspections be performed and the Inspection Summary Results be provided
by (inspection summary goal date) July 31, 2003. We intend to issue an actlon letter on this
application by (action goal date) October 30, 2003.

Should you require any additional information, please contact Doris J. Bates, Ph.D.

Concurrence: (if necessary)

Thomas P. Laughren, MD, Medical Team Leader

Appears This Way
On Original
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research
Food and Drug Administration

Rockville MD 20857

- CLINICAL INSPECTION SUMMARY

DATE: September 26, 2003

“TO: Doris Bates, Ph.D., Regulatory Project Manager
Robert Levin, M.D., Medical Officer
Division of Neuropharmacological Drug Products, HFD-120

THROUGH: Khin Maung U, M.D., Branch Chief
. Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

FROM: Ni A. Khin, M.D., Medical Officer
Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

SUBJECT: Evaluation of Clinical Inspectioﬁ
NDA #: » 20-639/SE1-016

APPLICANT: AstraZeneca

DRUG: Seroquel (duetiapine fumarate) Tablets

THERAPEﬁTIC CLASSIFICATION: Type S, Standard Review

~ PROPOSED INDICATION: Mo_notherapy in Treatment of Acute Mania in Bipolar I Disorder
CONSULTATION REQUEST DATE: February 11, 2003

ACTION GOAL DATE: October 30, 2003

I.BACKGROUND:V

Seroquel (quetiapine fumarate) is an atypical aritipsychotic agent and is approved in treatment of
schizophrenia. In this supplemental NDA, the sponsor requests for the use of SeroquelTM
(quetiapine fumarate) Tablets in the Treatment of Acute Manic Episodes Associated with
Bipolar I Disorder. The application included the results of protocol 50771L/0104 and
5077IL/105 entitled “An International, Multicenter, Double-Blind, Randomized, Placebo-
Controlled Study of the Safety and Efficacy of SeroquelTM (Quetiapine Fumarate) and

Haloperidol as Monotherapy in the Treatment of Acute Mania.”

‘The study was a multicenter, double-blirid, randomized, 'parall‘el-group, placebo-controlled



study to compare the effects of quetiapine, haloperidol, and placebo during an acute treatment
period (12 weeks) in hospitalized subjects for treatment of an acute manic episode associated
with Bipolar I Disorder according to the DSM-IV criteria. Subjects could be discharged from
the hospital after Day 7 (ie, on Day 8) if the investigator believed that it was clinically
appropriate to discharge, that the subject was not suicidal or homicidal, and that the subject
could reasonably be expected to continue in the study on an outpatient basis. Blinded study
medication was administered orally, twice a day, beginning on Day 1. Quetiapine treatment
began on Day 1 at a dose of 50 to 100 mg/day, with dose escalation thereafter to reach 400
mg/day on Day 4. Quetiapine dose could be increased to 600 mg/day on Day S and then adjusted
upward over Days 6 to 84, up to 800 mg/day. Haloperidol doses were escalated from 2 mg/day
on Day 1 to 4 mg/day on Day 4, with dose increases thereafter to a maximum of 8 mg/day. Dose
adjustments were made at the discretion of the investigator based on efficacy, safety, and

tolerability.

The primary endpoint for this study was the change from baseline in the Young Mania Rating -
Scale (YMRS) at Day 21 or last post-baseline visit before Day 21. Maintenance of effect was
assessed at 12 weeks. Y-MRS is an 11-item clinician-rated scale used to assess severity of mania
in a total score range from 0 (no manic features) to 60 (maximum score). A severity rating is
assigned to each item (0-4), based on subjective report of his/her condition over the previous 48
hrs and the clinician’s observation during the interview. Four items (irritability, speech, thought
_conterit and disruptive/aggressive behavior) are given twice (0-8) the weight of remaining 7

items in order to compensate for poor corporation of severely ill patients.

The protocol was conducted at all non-US sites. Per the Review Division’s request, an inspection
assignment was issued in April 2003 to evaluate Drs. Satkeviciute and Andrezina’s conduct of
the protocol 5077IL/0104. These two investigators enrolled a large number of subjects in the

protocol.

II.. INSPECTIONAL FINDINGS

The following sites were inspected:

NAME Location Protocol Assignment | EIR received | Classification
‘ ' Date Date

Prof. Satkeviciute | Kaunas, | 5077IL/0104 | 4/16/03 9/4/03 | NAI

(Center 324) Lithuania . _

Prof. Andrezina Riga, Latvia | 5077IL/0104 | 4/16/03 8/7/03 VAI

(Center 331) - -

Prof. Satkeviciute, M.D.

At this site, 27 subjects were screenéd and 24 subjects were randomized in protocol

5077IL/0104. 14 subjects discontinued from the study. 10 subjects completed the study

* An audit of 11 sub_;ects records was conducted. All subjects 51gned the informed consent
No Form FDA-483 was issued. Based on the limited information provided in the EIR, no major

2




objectionable conditions noted. Overall, data appear acceptable.

Prof. Andrezina, M.D.

At this site, 24 subjects were enrolled in protocol 5077IL/0104. Five subjects discontinued from
the study. No SAE reported during the study.

An audit of 6 subjects’ records was conducted. Inspectional findings included protocol
violations: ' - , :
1) Subject 545 had a YMRS score of 27 with a score of 4 only in speech at
‘ randomization, yet, this subject was enrolled in the study.
2) Subject 550 was given lorazepam 5 mg/day on days 6-10 during the study.

In the EIR, it was stated that these two subjects were already excluded from data analysis -
according to the sponsor representative. The review division to check this issue in the database.
Overall, data appear acceptable .

NIL OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS

As mentioned above, there was protocol violation of 2 subjects at Dr. Andrezina’s site. Overall,
there was sufficient documentation to assure that all audited subjects did exist, fulfilled-the
eligibility criteria, that all enrolled subjects received the assigned study medication, and had their
primary efficacy endpoint captured as specified in the protocol and amendments. The data from -
- for the study sites that were inspected appear acceptable for use in support of this supplemental
NDA.

Limitation to the inspections: the source documents were written either in Lithuanian or Latvian.

Key to Classifications _ ,
NAI = No deviation from regulations. Data acceptable
VAI = Minor deviations(s) from regulations. Data acceptable
' VAIr= Deviation(s) form regulations, response requested. Data acceptable
OALI = Significant deviations for regulations. Data unreliable
Pending = Inspection completed but EIR still pending .-

Ni A. Khin, M.D., Medical Officer
- Good Clinical Practice Branch II, HFD-46
Division of Scientific Investigations

CONCURRENCE:



Khin Maung U, M.D, Branch Chief
Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

cc:
NDA 20-639/SE1-016

Division File/Reading File

HFD-45/Program Management Staff (electronic copy)
HFD-46/U '
HFD-46/Khin

HFD-46/Friend

HFD-46/George GCPB1 Files

rd: NK:9/26/03

0.; \NK\CIS\NDA20639SE1016 Seroquel Mania Mono CIS. doc



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Ni Aye Khin
9/29/03 09:05:19 AM
MEDICAL OFFICER

Khin U
9/29/03 09:51:28 AM
MEDICAL OFFICER
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Raisa Andrezina, M.D.
Riga Psihoneiirologiska Slimnica : 18 200
" Psihiatrijas Katedra AUG 2003
Tavikaiela2 -
" 1005 Riga, Latvia

* Dear Professor Andrezina:

Between July 14 and 16, 2003 Ms. Alicia M. Mozzachio, representing the United States (U.S.)
Food and Drug Administration (FDA), conducted an investigation and met with you and your
coinvestigators, Drs. [ 1, to review your conduct of a clinical
investigation (protocol 5077IL/0104 entitled “An International, Multicenter, Double-Blind,
Randomized, Placebo-Controlled Study of the Safety and Efficacy of Seroquel™ (Quetiapine
Fumarate) and Haloperidol as Monotherapy in the Treatment of Acute Mania”) of the
investigational drug Quetiapine Fumarate (Seroquel), performed for AstraZeneca. This
inspection is a part of FDA’s Bioresearch Monitoring Program, which includes inspections
designed to evaluate the conduct of research and to ensure that the rights, safety, and welfare of
the human subjects of the study have been protected.

We understand that you did not conduct this study under a U.S. Investigational New Drug
Application (IND). For future reference, however, we are providing comments so that you will.
be aware of FDA's requirgments for clinical studies conducted under an IND.

We provide these comments based on our review of the establishment inspection report and the
documents submitted with that report. The provision of the U.S. Code of Federal Regulations
(CFR) that would have been violated had the study been conducted under an IND is provided for
future reference. We are aware that at the conclusion of the inspection, Ms. Mozzachio’ s
discussion with you included the following:

1. You did not adhere to the investigational plan {21 CFR 312.60].

a. One of the protocol-specified inclusion criteria was a Young Mania Rating Scale
(YMRS) score of at least 20 at both screening and randomization, including a score of
at least 4 on two of the following YMRS items — irritability, speech, content and
disruptive/aggressive behavior. Subject 545 had a YMRS score of 27 with a score of
4 in speech only at randomization; however, this subject was enrolled in the study.

b. The protocol allowed the administration of lorazepam up to 4mg/day on days 5-7 and
up to 2 mg/day on days 8-10. Subject 550 was administered lorazepam 5 mg/day on
days 6-10 during the study.
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Please make appropriate corrections in your procedures to assure that the findings noted above
are not repeated in any ongoing or future studies.

We appreciate the cooperationh shown Investigator Mozzachio during the inspection. Should you
have any questions or concerns regarding this letter or the inspection, please contact me by letter
at the address given below.

Sincerely yours,

Khin Maung U, M.D.

Branch Chief ’ :
Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research

7520 Standish Place, Room 125
Rockville, MD 20855
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- FEI: 3003996189
Field Classification: Refer to Center
Headquarters Classification:
1)NAI '
—_X__2)VAI- no response required
____3)VAI- response requested
_____40A1

Deficiencies noted:
__X__ failure to adhere to protocol (05)

cc:
HFA-224

HFD-120 Doc.Rm. NDA 21-639/SE1-016
HFD-120 Review Div.Dir. Katz

HFD-120 MO Levin

HFD-120 PM Bates

HFD-46 c/r/s GCP File #10965

HFD-46 MO Khin

HFD-46 CSO Friend

HFR-CE650 DIB Baumgarten
HFR-CE6520 BIMO Yuscius
HFR-CE600 Field Investigator Mozzachio
HFC-134 Kadar

GCF-1 Seth Ray

/d:NK(8/13/03)

- reviewed: KMU(8/ 13/03)
f/t:sg(8/13/03)
O:\NK\_Letters\Andrezina.vai.doc

Revxewer Note to Rev. Div. M..O.

At this site, 24 subjects were enrolled in protocol 5077IL/0104 Five subjects dlscontmued

from the study. No SAE reported during the study:
An audit of 6 subjects’ records was conducted.
Limitation to this inspection: the source documents were . written in Latvian,
e Inspectional findings included:
Protocol violations
1) - Subject 545 had a YMRS score of 27 with a score of 4 only in speech at
randomization, yct this subject was enrolled in the study. :
2) Subject 550 was given lorazepam 5 mg/day on days 6-10 during the study.

e Inthe EIR, it was stated that these two subjects were already excluded from data analysis

according to the sponsor representative. The review division to chcck this issue in the
database.
e Overall, data appear acceptable.




This is a representation of an electrbnic record that was signed electronically and
this page is the manifestation of the electronic signature.

8/28/03 08:26:11 AM
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Regina Satkeviciute, M.D,

. Ziegzdriai Mental Hospital 0CT -7 203
Kaunas Region ‘ o :
LT-4313 Lithuania

Dear Professor Satkeviciute:

Between July 14 and 16, 2003, Ms, Melissa J. Garcia, representing the United States (U.S.).Food
and Drug Administration (FDA), conducted an investigation and met with youand your
coinvestigators, Drs. {__ 71, to review your conduct of a clinical
investigation (protocol 5077IL/0104 entitled “An International, Multicenter, Double-Blind,
Randomized, Placebo-Controlled Study of the Safety and Efficacy of Seroquel™ (Quetiapine
Fumarate) and Haloperidol as Monotherapy in the Treatment of Acute Mania”) of the
investigational drug Quetiapine Fumarate (Seroquel), performed for AstraZeneca. This
inspection is a part of FDA’s Bioresearch Monitoring Program, which includes inspections
designed to evaluate the conduct of research and to ensure that the rights, safety, and welfare of
the human subjects of the study have been protected. :

From our evaluation of the establishment inspection report and the documents submitted with
that report, we conclude that you adhered to the applicable statutory requirements and FDA
. regulations governing the conduct of clinical investigations and the protection of human subjects.

We appreciate the cooperation shown Investigator Garcia during the inspcction. Should you
have any questions or concerns regarding this letter or the inspection, please contact me by letter
at the address given below.

Sincerely yours,

LN

Khin Maung U, M.D. -
Branch Chief

Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research
7520 Standish Place, Room 125

Rockville, MD 20855
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FEI: 3003996185

Field Classification: NAT
Headquarters Classification:
_X_I)NAI

— __2)VAI- no response required

3)VALI- response requested.
__4)0AI

cc:
HFA-224 '
HFD-120 Doc.Rm. NDA 20-639/SE1-016
HFD-120 Review Div.Dir. Katz

. HFD-120 MO R. Levin ’
HFD-120 PM D. Bates

HFD-46 c/t/s GCP File #10976

HFD-46 MO Khin

HFD-46 CSO Friend

HFR-CE250 DIB Wagner

HFR-CE250 BIMO Salisbury

HFR-CE250 Field Investigator Garcia
HFC-134 Kadar

GCF-1 Seth Ray

1/d:NK(9/23/03)
reviewed:KMU(9/24/03)
1/t:58(9/24/03)
O:\NK\_Letters\Satkeviciute.nai.doc

Reviewer Note to Rev. Div. M.O. S

~® At this site, 27 subjects were screened and 24 subjects were randomized in protocol
50771L/0104. 14 subjects discontinued from the study. 10 subjects completed the study.

- An audit of 11 subjects’ records was conducted.
All subjects signed the informed consent.
No Form FDA-483 was issued. _
Based on the limited information provided in the EIR, no major objectionable conditions
noted. _

¢ Overall, data appear acceptable.




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Khin U
10/10/03 04:14:29 PM



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service '

Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research
Food and Drug Administration

Rockville MD 20857

CLINICAL INSPECTION SUMMARY

 DATE: ~ September 26, 2003

TO: Doris Bates, Ph.D., Regulatory Project Manager
Robert Levin, M.D., Medical Officer
Division of Neuropharmacological Drug Products, HFD-120

THROUGH: Khin Maung U, M.D., Branch Chief .
: “Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

FROM: Ni A. Khin, M.D., Medical Officer
‘ Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

SUBJECT: - Evaluation of Clinical Inspection
NDA #:  20-639/SE1-017

APPLICANT: “AstraZeneca |

DRUG: Seroquel (quetiapine fumarate) Tablets

THERAPEUTIC CLASSIFICATION: Type S, Standard Review

PROPOSED INDICATION: Add-on therapy in Treatment of Acute Mania in Bipolar I
: Disorder |

CONSULTATION REQUEST DATE: February 11, 2003
ACTION GOAL DATE: October 30, 2003
' I. BACKGROUND:

* Seroquel (quetiapine fumarate) is an atypical antipsychotic agent and is approved in treatment of
schizophrenia. In this supplemental NDA, the sponsor requests for the use of Seroquel™
(quetiapine fumarate) Tablets as add-on therapy in Acute Manic Episodes Associated with
Bipolar I Disorder. The application included the results of protocol 5077IL/0099 designed as a
randomized, double-blind, placebo-controlled study using quetiapine as add-on therapy with
lithium or divalproex. Subjects with a DSM-IV diagnosis of bipolar I disorder and display an
acute mania as most recent episode were included in'the study. The primary study objective was
to compare-the efficacy and safety of quetiapine used as add-on therapy with lithium or



divalproex for the treatment of acute mania in subjects with bipolar I disorder.

The primary efficacy endpoint was change from baseline to week 3 in the total Young Mania
Rating Scale (Y-MRS) scores. Therapeutic blood level of mood stabilizers on days 4, 7, 10, 14
“and 21: target trough lithium concentration of 0.7-1 .0 meq/l or valproate of 50-100 ug/ml were
measured during the study. The protocol recommends serum concentrations of mood stabilizers
reflect trough level, i.e., within 2 hours prior to the next scheduled dose of mood stabilizer.

Per the Review Division’s request, an inspection assignment was issued in February 2003 to
evaluate Drs. conduct of the protocol 5077IL/0099. These two investigators enrolled a large
number of subjects in the protocol.

II. INSPECTIONAL FINDINGS
The following sites were inspected:

NAME ~ | Location Protocol Assignment | EIR received | Classification
. ' Date Date :
Dr. Bari Chula Vista, | 5077IL/0099 | 2/20/03 1.5/13/03 VAI
(Center 07) CA
Dr. Goenjian Long Beach, | 5077IL/0099 | 2/20/03 . 4/14/03 VAL
(Center 38) CA : | -
BARI. M.D.

This clincial investigator conducts research and practices Synergy Clinical Research Center, 450
Fourth Avenue Suite 409,Chula Vista, CA 91910. The study took place at Bayview Hospital,
300 Moss Street, Chula Vista, CA. ‘

For the study, 18 subjects were randomized at this site. A total of 7 subjects completed the
study and 11 subjects discontinued. Reasons for discontinuation included withdrawal of consent
(9 subjects), lack of efficacy (1 subject) and subject 1077 refused visit 7 assessment.

An audit of 10 subjects’ records was conducted. Inspectional findings included: 1) blood sample
was collected for mood stabilizer (valproic acid level) from subject 1077 two hours post-dose for
two occasions during the study, instead of 10-12 hours after administration according to the
protocol; 2) the site did not maintain adequate and accurate records in that for subject 1118, there
was no documentation in source document that vital signs were done on 2/ 17/01 while blood
_pressure and pulse were recorded in the case report form.

All subjects 81gned the informed consent. Overall, data appear acceptable.

GOENJIAN, M.D. :

This clinical investigator conducts research and practices medicine at CNS Network, 12772
Valley View St, Garden Grove, CA and 4510 East Pacific Coast Hwy, Long Beach CA. The
study took place at Pacific Hospital, 2776 Pacific Ave, Long Beach, CA.

For the study, 15 subjects were screened; 3 subjects were screen failures and 12 subjects were
‘ . 5



randomized. A total of 5 subjects completed the study and 7 subjects dlscontmued Reasons for
discontinuation included lack of efficacy or at PI’s discretion.

An audit of all 15 subjects’ records was conducted. No FDA-483 was issued. However, one
- subject (1170) did not have the screening laboratory tests prior to randomization.

All sﬁbjects signed the informed consent. Overall, data appear acceptable.
III. OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS

‘As mentioned above, there was the issue of collection time of valproic acid level from subject
1077 at Dr. Bari’s site and subject 1170 did not have the screening laboratory tests prior to
randomization at Dr. Goenjian’s site. Overall, there was sufficient documentation to-assure that
all audited subjects did exist, fulfilled the eligibility criteria, that all enrolled subjects received
the assigned study medication, and had their primary efficacy endpoint captured as specified in
the protocol and amendments. The data from for the study sites that were mspected appear

' acceptable for use in support of this supplemental NDA. : :

Key to Classifications 7

NAI = No deviation from regulations. Data acceptable

VAI = Minor deviations(s) from regulations. Data acceptable

VAIr= Deviation(s) form regulations, response requested. Data acceptable
' OAI = Significant deviations for regulations. Data unreliable

Pending = Inspection completed but EIR still pending

Ni A. Khin, M.D., Medical Officer
Good Clinical Practice Branch II, HFD-46
Division of Scientific Investigations



CONCURRENCE:

Khin Maung U, M.D, Branch Chief
Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

cc:
NDA 20-639/SE1-017 -

Division File/Reading File

HFD-45/Program Management Staff (electronlc copy)
HFD-46/U

HFD-46/Khin

HFD-46/Friend

HFD-46/George GCPBI Files

rd: NK:9/26/03

O:\NK\CIS \NDAZ 0639SE1017 Seroquel Mania Addon CIS.doc
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Ni Aye Khin
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MEDICAL OFFICER

Khin U
9/29/03 10:00:16 AM
MEDICAL OFFICER
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Food and Drug Administration

Armen Goenjian, M.D. Rockville MD 20857

12772 Valley View Street
Suite 3 : APR 23 2003
Garden Grove, California 92845 ’

Dear Dr. Goenjian: -

Between March 13 and 27, 2003, Mr. Ronald L. Koller representing the Food and Drug
Administration (FDA), conducted an investigation and met with you to review your conduct of a
clinical investigation (protocol # 5077IL/0099 entitled; “A Multicenter, Double-Blind,

. Randomized, Placebo-Controlled Trial of the Safety and Efficacy of Seroquel™ (Quetiapine

Fumarate) as Add-on Therapy with Lithium or Divalproex in the Treatment of Acute Mania”) of
the investigational drug quetiapine (Seroquel), performed for AstraZeneca. This inspection is a
part of FDA’s Bioresearch Monitoring Program, which includes inspections designed to monitor
the conduct of research and to ensure that the rights, safety, and welfare of the human subjects of
those studies have been protected.

From our evaluation of the establishment inspection report and the documents submitted with
that report, we conclude that you did not adhere to the applicable statutory requirements and
FDA regulations governing the conduct of clinical investigations and the protection of human
subjects. We are aware that at the conclusion of the inspection, Mr. Koller presented and
discussed with you the inspectional observations. We wish to emphasize that for subject 1170,
you did not obtain screening laboratory tests prior to randomization as required per protocol

(21 CFR 312.60).

Please make appropriate corrections in your procedures to assure that the findings noted above
are not repeated in any ongoing or future studies. '

We appreciate the cooperation shown Investigator Koller during the inspection. Should you
have any questions or concerns regarding this letter or the inspection, please contact me by letter
at the address given below. _ -

Sincerely,

Antoine El-Hage, Ph.D.

Associate Director :

Good Clinical Practice Branch I & II, HFD-46/47
Division of Scientific Investigations

Office of M¢dical Policy

Center for Drug Evaluation and Research

7520 Standish Place, Room 125

Rockville, MD 20855 '




FEI: 3003936441

Field Classification: VAI

Headquarters Classification:
1)NAI

__ X _2)VAI- no response required

_____3)VAI- response requested
_____40Al

Deficiencies noted:

CC:

_X_failure to adhere to protocol (05)

HFA-224 |

HFD-120 Doc.Rm. NDA#20-639/SE1-017
HFD-120 Review Div.Dir. Katz

HFD-120 MO Levin

HFD-120 PM Bates

HFD-47¢/r/s/ GCP-File #10870

HFD-47 MO Khin '

HFD-47 CSO Friend

HFR-PA252 DIB Stokke

HFR-PA2565 Bimo Monitor & Field Investigator Koller
GCF-1 Seth Ray

r/d: (NK): 4/18/03
reviewed:AEH: 4/21/03

ft:ml: 4/21/03

O:\NK\Letters\Goenjian.vai.doc

Reviewer Note to Rev. Div. M.O.

PI conducts research and practices medicine at CNS Network, 12772 Valley View St, Garden
Grove, CA and 4510 East Pacific Coast Hwy, Long Beach, CA. The study took place at
Pacific Hospital, 2776 Pacific Ave, Long Beach, CA.

For the study (protocol 5077IL/0099), 15 subjects were screened; 3 subjects were screen
failures and 12 subjects were randomized. A total of 5 subjects completed the study and 7
subjects dlscontmued Reasons for discontinuation included lack of efficacy or at PI’s
discretion. :

An audit of all 15 subjects’ records was conducted.

No FDA-483 was issued. However, one subject (1170) did not have the screening laboratory
tests prior to randomization.

All subjects signed the informed consent.

Overall, data appear acceptable.




This is a repres'entation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

_Antoine El-Hage
5/5/03 02:27:43 PM
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Mohammed Bari. MD. ) Rockville MD 20857
Synergy Clinical Research Center ] ‘
450 Fourth Avenue WUN 12 2003
Suite 409

Chula Vista, California 91910
Dear Dr; Bari:

Between April 7 and 17, 2003, Mr. Thomas R. Beilke, representing the Food and Drug
Administration (FDA), conducted an investigation and met with you to review your conduct of a
clinical investigation (protocol # 50771L/0099 entitled: “A Multicenter, Double-Blind,
Randomized, Placebo-Controlled Trial of the Safety and Efficacy of Seroquet™ (Quetiapine
Fumarate) as Add-on Therapy with Lithium or Divalproex in the Treatment of Acute Mania”) of
the investigational drug quetiapine (Seroquel), performed for AstraZeneca. This inspection is a
part of FDA’s Bioresearch Monitoring Program, which includes inspections designed to evaluate

- the conduct of research and to ensure that the rights, safety, and welfare of the hurnan subjects of
those studies have been protected. '

From our evaluation of the establishment inspection report and the documents submitted with
that report, we conclude that you did not adhere to the applicable statutory requirements and
FDA regulations goveming the conduct of clinical investigations.and the protection of human
subjects. We are aware that at the conclusion of the inspection, Mr. Beilke presented and
discussed with you Form FDA 483, the Inspectional Observations. We wish to emphasize that
subject 1077 blood samples for valproic acid were collected at two hours post-dose on two
occasions. The protocol states blood samples for mood stabilizer to be drawn approximately 10
to 12 hours after administration if treatment is.given twice daily (21 CFR 312.60).

Please make appropriate corrections in your procedures to 'alssure that the findings noted above
are not repeated in any ongoing or future studies.

We appreciate the cooperation shown Investigator Beilke during the inspection. Should you
have any questions or concerns regarding this letter or the inspection, please contact me by letter
at the address given below.

Sincerely, .

Antoine El-Hage, Ph.D.

Associate Director

Good Clinical Practice Branch I & II, HFD-46/47
Division of Scientific Investigations

Office of Medical Policy ]

Center for Drug Evaluation and Research

7520 Standish Place, Room 125 '
Rockville, MD" 20855




~ FEI: 3003189819
Field Classification: VAI
Headquarters Classification:
1)NAI
__X _2)VAI- no response required
___3)VAI- response requested
4)OAI

Deficiencies noted:
_X_ failure to adhere to protocol (05)

cc:

HFA-224

HFD-120 Doc.Rm. NDA#20-639/SE1-017
HFD-120 Review Div.Dir. Katz
HFD-120 MO Levin

HFD-120 PM Bates

HFD-47c/t/s/ GCP File #10270
HFD-47 MO Khin

HFD-47 CSO Friend

HFR-PA252 DIB Stokke
HFR-PA2565 Bimo Monitor Koller
HFR-PA2535 Field Investlgator Beilke
GCF-1 Seth Ray

1/d: (NK): 5/28/03

reviewed:AEH: 5/29/03

" f/t:ml: 6/3/03
O:\NK\Letters\Bari052003.vai.doc

Reviewer Note to Rev. Div. M.O.

e  PI conducts research and practices Synergy Clinical Research Center, 450 Fourth Avenue
Suite 409,Chula Vista, CA 91910. The study took place at Bayview Hospltal 300 Moss Street, Chula Vista,

CA.

e  For the study (protocol 5077IL/0099), 18 subjects were' randomlzed at this site. A total of 7 subjects completed
the study and 11 subjects discontinued. Reasons for discontinuation included w1thdrawal of consent (9
subjects), lack of efficacy (1 subject) and subject 1077 refused visit 7 assessment.

An audit of 10 subjects’ records was conducted.

Inspectional findings: 1) blood sample was collected for mood stabilizer (valproic acid level) from subject 1077
two hours post-dose for two occasions during the study, instead of 10-12 hours after administration according to
the protocol; 2) PI did not maintain adequate and accurate records in that for subject 1118, there was no '
documentation in source document that vital signs were done on 2/17/01 while blood pressure and pulse were

recorded in the case report form.
All subjects signed the informed consent.
Overall, data appear acceptable.




This is a representation of an electronic record that was signed- electronically and
this page is the manifestation of the electronic signature.

Antoine El-Hage -
6/20/03 06:12:11 AM



Bates, Doris J

From: Bates, Doris J :

Sent: : Tuesday, November 25, 2003 3:23 PM

To: 'DeFeo, Pat A"

Cc: _ Bates, Doris J ]

Subject: . RE: NDA 20-639, S-016 and S-017: Complete Class | Responses Acknowledged.

Good afternoon Pat:

This e-mail confirms that your submissions of November 11, 2003, to NDA 20-
639 S-016 and S-017, received November 12, 2003, are complete, class 1
responses to our action letter of October 27, 2003.

We also note with thanks your secure e-mail transmission of November 18,
2003, which corrected a typographical error in the labeling for these
submissions.

Because the submiésions were received on November 12, 2003, their two month
action due date is January 12, 2004. At this time, we have no additional
questions related to your resubmissions. :

Please feel free to contact me at 301—594?5536 or by return email if you
have any questions.

Sincerely,

Doris J. Bates, Ph.D.

Regulatory Project Manager

Division of Neuropharmacological Drug Products
Office of Drug Evaluation I

' Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Doris Bates
11/25/03 03:24:50 PM

signed into DFS following transmission to firm via secure
e-mail. : :



Minutes .of Meeting
NDA 20-639 / SE1-016, -017
Seroquel (quetiapine) Tablets :
AstraZeneca: Bipolar Disorder, Monotherapy (S-016) and [ 1 Therapy (S-017)
Supplemental NDA Filing Meeting Minutes

DATE: February 11, 2003 |
INPUT RECEIVED FROM: R. Katz, T. Laughren, R. Levin, T. Podruchny, T. Oliver, D. Klein, K. Jin, K.
Mahjoob, R. Baweja, K. Kumi, L. Stockbridge, N. Khin, D. Bates

Background: Quetiapine is currently approved for the short-term treatment of schizophrenia. The
current pair of supplements provides for its use in the monotherapy and adjunctive therapy of acute
- manic episodes associated with bipolar | disorder. (One monotherapy trial included haloperidol as an
active comparator, noteworthy because this drug is not presently approved for the treatment of bipolar
disorder. The adjunctive therapy trials utilized lithium or valproate as concomitant medication.) The
applicant is also developing quetiapine in the maintenance treatment of bipolar disorder but this
program is presently in Phase 2.

Summary: The supplemental NDA is an all-electronic submission and was found fileable in all
pertinent disciplines. It is classified 65 (approved chemical entity, new indication, standard priority).
The receipt date was December 30, 2002; the filing date is February 28, 2003. The action due date is -
October 30, 2003. This action will require Dr. Katz’ signature. All reviews should be completed by
early September, 2003.

Discussion: The following minutes summarize information received in person and online.

+ CMC: Fileable; review is limited to evaluation of an EA (consult sent to N. Sager by D. Klein).

+ Pharm/Tox: No PIT review is needed; no new pharm/tox data or labeling. '

¢ Clin Pharm/Biopharmaceutics: Fileable. The supplements include PK data. Adjunctive therapy
trials included lithium or valproate. A divalproex interaction is described in the proposed labeling;
the language is new. The OCPB reviewer needs information from the applicant regarding assay
methodology for quetiapine and divalproex blood levels in one study (to include in 74-day letter).

¢ Clinical: Fileable, no significant issues identified. ,

¢ DSI- A DSI audit will be performed for US sites in connection with S-017 and internationally for S-
016. A consult will be prepared for the international sites. ' '

+ Statistics: Fileable. ’

+ DDMAC: No filing issues identified. : : ‘

¢ Regulatory / Project Management (with Post Meeting Notes): All team members have EDR
access. The firm paid two User Fees to cover monotherapy and adjunctive therapy separately.
The firm requested a deferral of the requirement for pediatric studies, as per prior agreement with
the Agency (May 17, 2001 Guidance Meeting). The 74-day acknowledgement/filing letter for the
supplement will address these points and include the review question from OCPB.

The supplemental NDAs were officially filed as of this date. The firm’s representative was contactéd
by phone following the meeting and informed of the filing. SRR ‘

Post Meeting Notes: 74-day letter transmitted to the firm on Day 72, March 11, 2003 (e-mail). '
Please see electronic signature page
Doris J. Bates, Ph.D.

Regulatory Project Manager
~ For the attendees



This is a representation of an electronic record that was si~gned electronically and
this page is the manifestation of the electronic signature. _

Doris Bates -
7/30/03 04:49:55 PM
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SUPPLEMENTAL NDAs
ACKNOWLEDGED /FILED:

NO FILING ISSUES IDENTIFIED
REVIEW ISSUE (BIOPHARMACEUTCS)

NDA 20-639/5-016, S-017

AstraZeneca Phai‘rhaceuticals LP

~ Attention: Mr. Gerald Limp.

1800 Concord Pike / PO Box 8355
Wilmington, DE 19803-8355

Dear Mr. Limp:

Please refer to your December 30,2002 supplemental new drug applications (SNDAs) submitted

- under section 505(b) of the Federal Food, Drug, and Cosmetic Act for SEROQUEL (quetiapine).

These supplements, NDA 20-639 / S-016 and S-017, provide for the use of quetiapine as
monotherapy (S-016) and as adjunctive therapy (S-017) in the treatment of acute manic episodes
associated with bipolar I disorder. :

We also note your amendments of January 16, 2003, to these supplemental NDAs.

User Fee Payment and Filing Date. Your payments of the User Fees were complete as of
December 20, 2002 (UFID# 4487 for S-016 and 4488 for S-017). The official date for these
applications to be filed under section 505(b) of the Act was February 28, 2003, in accordance
with 21 CFR 314.101(a). .

Action Date: The action date for both supplemental applications is October 30, 2003.

Review and Filing Issues.

~ We have completed our filing reviews of your applications, as amended. As you were notified
- (telephone conversation with Patricia deFeo, February 11, 2003), your submissions were filed,
~ effective on that date.

In our filing review, we have identified the following review issue, and we request that you
submit information as described below:

- Clinical Pharmacology and Biopharmaceutics: Please provide a summary of the
analytical method, including any associated in-process controls, used to determine the
quetiapine and divalproex concentrations in study IL/0120.

'You should be aware that our filing review is only a preliminary evaluation of the applications.

Additional deficiencies may be identified during our substantive review of your applications, and
issues may be added, deleted, expanded upon, or otherwise modified as the review progresses.
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At this time, we request that you respond to the above request for addltlonal information. While
we anticipate that any response submitted in a timely manner will be reviewed during this review
cycle, such review decisions will be made on a case-by-case basis at the time the response is
received.

Pediatric Studies: Deferral; Status of Pediatric Rule. Your sNDAs include a request for
deferral of pediatric studies, as agreed by the Division in advance of SNDA submission
(Guidance Meeting, May 17, 2001). The Division confirms this prior agreement.

As you are aware, FDA's Pediatric Rule [at 21 CFR314.55/21 CFR 601.27] was challenged in
court during calendar year 2002. On October 17, 2002, the court ruled that FDA did not have
authority to issue the Pediatric Rule and barred FDA from enforcing it.

The Division of Health and Human Services (DHHS) has decided not to pursue an appeal of this
decision in the courts. However, DHHS intends to work with Congress in an effort to enact
legislation that will require pharmaceutical manufacturers to conduct appropriate pediatric
clinical trials. In addition, third parties have decided to appeal the court decision striking down
the rule. Therefore, although the Pediatric Rule as originally promulgated is no longer in force,
the deferral previously granted by the Division remains appropriate pendmg reinstatement of a .
regulatory requirement for the conduct of pediatric studies.

~ You should also note that the pediatric-exclusivity provisions of FDAMA, as reauthorized by the
~ Best Pharmaceuticals for Children Act, are distinct from the Pediatric Rule, and thus not affected
by the court ruling. Pediatric studies conducted under the terms of section 505A of the Federal
Food, Drug, and Cosmetic Act may result in additional marketing exclusivity for certain
products. You should refer to the Guidance for Industry on Qualifying for Pediatric Exclusivity
(available on our web site at www.fda.gov/cdet/pediatric) for further details. '

- If you have any questions, please call Doris J. Bates, Ph.D., Regulatory Project Manager, at
(301) 594-2850, or contact her via e-mail at batesd@cder.fda.gov.

Sincerely,
{See appended electronic signature page}

Russell Katz, M.D.

Director _
Division of Neuropharmacological Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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