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Seroquel pharmacology
Summary

• Active in standard antipsychotic tests

• Limbic selectivity

• Minimal dystonic liability in haloperidol
sensitised and drug-naive monkeys

4') Clozapine-like transient increase in rat plasma
prolactin levels

• Clozapine-like in new tests

Goldstein and Arvanitis 1995; Goldstein et a11993; Ellenbroek et al1996

Seroquel pharmacology - summary

• Seroquel is effective in a number of animal models predictive of antipsychotic activity. For example,
Seroquel blocks conditioned avoidance in monkeys,1 reverses apomorphine- or amphetamine-induced
behavioural abnormalities in monkeys, cats and mice1.2,3and restores prepulse inhibition in rats4,5

• Seroquel is selective for the limbic system ,6,7 the area of the brain where drugs are thought to exert their
antipsychotic activity, whereas extrapyramidal symptoms (EPS) adverse events are associated with
activity in the striatum. These results predict a low risk of EPS with Seroquel

• In haloperidol-sensitised monkeys, doses exceeding 4.5 times the maximum predicted monkey
antipsychotic dose are required before Seroquel produces a 100% incidence of dyskinetic movements.1

In non-sensitised monkeys, Seroquel produced fewer and much less severe dystonia than haloperidol.2

These results predict Seroquel should have a low risk of EPS

• Seroquel is clozapine-Iike in that it produces transient elevation in serum prolactin in animals2

Social isolation paradigms provide animal models of negative symptoms. Standard antipsychotics have
no effect on amphetamine-induced social isolation in monkeys, but Seroquel, like clozapine, produces an
improvement in social behaviour.s Seroquel also reduces the level of phenylcyclidine (PCP)-induced
social isolation in rats.S Both these results predict that Seroquel has efficacy in improving negative
symptoms

References

1. Goldstein JM. In: Holliday SG, Ancill RJ, MacEwan GW, eds. Schizophrenia: Breaking Down the Barriers.
John Wiley & Sons ltd, 1996: 177-236.

2. Goldstein J, Arvanitis L. eNS Drug Reviews 1995; 1: 50-73.
3. Migler BM et al. Psychopharmacology 1993; 122: 299-307.
4. Swerdlow NR et al. J Pharmacol Exp Ther1996; 279: 1290-1299.
5. Swerdlow NR et al. Psychopharmacology 1994; 114: 675-678.
6. Goldstein JM et al. Psychopharmacology (Berf) 1993; 112: 293-298.
7. Vahid-Ansari F et al. Eur J Neurosci 1996; 8: 927-936.
8. Ellenbroek BA et al. Neuropsychopharmaco/ogy 1996; 15: 406-416.
9. Sams-Dodd F. Rev Neurosci 1999; 10: 59-90.
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Seroquel - receptor binding characteristic
of an atypical antipsychotic
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Seroquel - receptor binding characteristic of an atypical
antipsychotic

8 Seroquel interacts with a broad range of neurotransmitter receptors and this
may be responsible for its atypical antipsychotic properties1

• Atypical antipsychotics, like Seroquel, c1ozapine, risperidone and olanzapine,
have a higher 5HT2A relative to 02 binding rati01

• By contrast, the standard antipsychotic, haloperidol, has a narrower range of
receptor affinities and a higher 02 relative to 5HT2A binding rati01

• Not shown here are binding characteristics to 03 receptors. Seroquel and
clozapine have similar binding to 03 receptors2

References

1. Goldstein JM. Emerging Drugs 1999; 4: 127-151.

2. Goldstein JM. In: Holliday SG, Ancill RJ, MacEwan GW; eds. Schizophrenia:
Breaking Down the Barriers. John Wiley & Sons Ltd, 1996: 177-236.
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Seroquel - relatively low D2 and high 5HT2A occupancy ratesa

reduce the risk of EPS

.. The combination of a relatively high affinity for the 5HT2A receptor and a
relatively weak affinity for the 02 receptor may be responsible for minimising
motor system disturbances (ie extrapyramidal symptoms, [EPS]) 1

.. Haloperidol and other typical antipsychotics (eg sulpiride, flupenthixol) have
a low 5HT2A receptor affinity together with a high 02 affinity, and may be
associated with severe EPS1

• Some atypical antipsychotics combine a high affinity for the 5HT2A receptor
with an intermediate affinity for the 02 receptor which may lead to EPS,
particularly at higher doses1

• Seroquel and c10zapine have the desirable profile of a high 5HT2A: 02
receptor affinity ratio, which results in relatively low 02 occupancy at
therapeutic doses and very low placebo-like levels of EPS coupled with
efficacy1

aThis relates to clinically used doses.

Reference

1. Kasper S et al. Eur Arch Psychiatry Clin Neurosci 1999; 249 (Suppl 4): 83-89.
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Seroquel - receptor profile
Summary

• Antagonist at multiple receptors

• Moderate affinity for 02

• Greater 5HT2 to D2 ratio

• High affinity for u 1 and histamine

• No appreciable affinity for muscarinic
cholinergic

Goldstein 1996; 1999

Seroquel - receptor profile - summary

• Seroquel has the diverse receptorbinding profile that is characteristic of an
atypical antipsychotic.1 Receptor binding profiles may be used to predict
both the beneficial and adverse effects of drugs

" Seroquel shows only moderate affinity for dopamine 02 receptors. High
levels of 02 occupancy may be associated not only with therapeutic effects,
but also with extrapyramidal symptoms (EPS) and raised prolactin.
However, Seroquel binds selectively to limbic 02 receptors (EPS are

. associated with 02 occupancy in the striatum), predicting a therapeutic effect
without EPS2

" Seroquel binds more readily to 5-HT2than to 02 receptors. This high 5HT2to
02 binding ratio has been described as the hallmark of the atypical
antipsychotics and predicts a low propensity to cause EPS1

• Seroquel has high affinity for alpha1receptors, which may be related to the
possible side effects of orthostatic hypotension, dizziness and tachycardia.2

Seroquel also has high affinity for histamine, which may be related to its
sedative effects1

• Seroquel's negligible affinity for muscarinic cholinergic receptors explains its
lack of anticholinergic side effects2

References

1. Goldstein JM. In: Holliday SG, Ancill RJ, MacEwan GW, eds. Schizophrenia:
Breaking Down the Barriers. John Wiley & Sons Ltd, 1996: 177-236.

2. Goldstein JM. Emerging Drugs 1999; 4: 127-151.
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Seroquel - active in standard
antipsychotic tests

• Antagonism of apomorphine-induced
visual searching in cats

• Antagonism of apomorphine-induced
blinking in squirrel monkeys

.. Antagonism of conditioned avoidance in
squirrel monkeys

Goldstein 1996; Migler et al1993

Seroquel - active in standard antipsychotic tests

• These animal models are tests predictive of antipsychotic activity

• In these models, Seroquel produced similar effects to clozapine. These data
predict that Seroquel, like clozapine, should be an effective atypical
antipsychotic in clinical practice1,2

References

1. Goldstein JM. In: Holliday SG, Ancill RJ, MacEwan GW, eds. Schizophrenia:
Breaking Down the Barriers. John Wiley & Sons Ltd, 1996: 177-236.

2. Migler 8M et al. Psychopharmacology 1993; 122: 299-307.
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Seroquel
limbic selectivity

• Reversal of amphetamine inhibition of
midbrain DA cell firing at lower doses in
A10 vs A9 neurons

• Selective depolarisation inactivation of
A10 DA cells after chronic dosing

• Selective increase in c-fos expression in
limbic-related but not motor-related
areas

Goldstein et a11993; Vahid-Ansari et al1996

Seroquel - limbic selectivity

• Electrophysiological and neurochemical data from these in vitro studies
provide evidence for the limbic selectivity of Seroquel, which implies
antipsychotic activity without extrapyramidal symptoms (EPS)

o Seroquel and c10zapine were more active in reversing the inhibitory action of
amphetamine on mesolimbic (A10) than nigrostriatal (A9) dopamine (DA)
containing neurons, whereas haloperidol exhibited the opposite selectivity1

• After chronic dosing, Seroquel caused depolarisation of A10 DA cells
whereas chronic dosing of haloperidol caused a non-selective increase in the
number of active A9 and A10 cells1

• Chronic dosing with antipsychotics induces the neuronal gene, c-fos, to
produce increased levels of its protein, Fos (this process is called 'c-fos
expression'). A technique measuring this process is used to 'map' which
neurons antipsychotics bind to. Studies have shown that Seroquel, like
clozapine, has preferential action on the limbic structures in the brain, which
is in contrast to the action of haloperidol in the striatum2

References

1. Goldstein JM et al. Psychopharmacology (Ber/) 1993; 112: 293-298.

2. Vahid-Ansari F et al. Eur J Neurosci 1996; 8: 927-936.
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Seroquel shows minimal liability to
dystonia in drug-naIve monkeys

• Chronic administration more closely
simulates dosing conditions in man that
produce EPS/TD

.. Clozapine does not cause dystonia in this
model

• Seroquel has minimal dystonic liability in
this model

Goldstein 1996

Seroquel shows minimal liability to dystonia in drug-naIve
monkeys

o The chronic administration of antipsychotics to previously untreated Cebus
monkeys simulates dosing conditions that produce extrapyramidal symptoms
(EPS) in humans more closely than does the haloperidol-sensitised monkey
modeP

\I Clozapine produces no dystonia in this model. Compared with haloperidol,
Seroquel shows a lower rate of sensitisation, producing fewer dyskinesias,
which are of lesser severity and of shorter duration1

o These data predict that Seroquel, like clozapine, will have a significantly
reduced propensity to produce EPS and tardive dyskinesia than standard
antipsychotics1

Reference

1. Goldstein JM. In: Holliday SG, Ancill RJ, MacEwan GW, eds. Schizophrenia:
Breaking Down the Barriers. John Wiley & Sons Ltd, 1996: 177-236.
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Intensity of sensitisation
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Intensity of sensitisation

• This slide shows the mean intensity rating of dyskinetic responses to
Seroquel and haloperidol, exhibited by drug-naive Cebus monkeys, as a
function of time1

• It was not until Week 5 that the first responses were seen with Seroquel;
these remained of low intensity throughout the study1

• In contrast, initial reactions with haloperidol were observed from 2 weeks of
treatment and the intensity of response increased rapidly over the study
period1

Reference

1. Goldstein JM. Emerging Drugs 1999; 4: 127-151.
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Seroquel ... clozapine...Uke in
new tests

• Substitutes for clozapine in monkeys trained
to discriminate clozapine-like drugs

.. Reverses apomorphine- and PCP-induced
disruption of prepulse inhibition

• Reverses amphetamine disruption of monkey
social behaviour, a model predicting
negative symptom efficacy

Ellenbroek et a11996; Sams-Dodd 1999

Seroquel - clozapine-Iike in new tests

• Seroquel is clozapine-Iike in a range of animal tests that are used to predict
the antipsychotic activity of potential agents1

• Studies in various animal models predict that Seroquel has antipsychotic
activity and, furthermore, that it has activity against the negative symptoms of
schizophrenia. Activity against negative symptoms is also considered to be
a distinguishing characteristic of atypical antipsychotics, and is not shared by
the standard antipsychotics1,2

References

1. Ellenbroek SA et al. Neuropsychopharmacology 1996; 15: 406-416.

2. Sams-Dodd F. Rev Neurosci 1999; 10: 59-90.
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Seroquel - preclinical findings predict
atypical antipsychotic profile

.. Antipsychotic activity

- inhibits conditioned avoidance in primates

- reverses effects of dopamine agonists in rodents

- elevates levels of dopamine metabolites (a measure of functional
response to dopamine receptor blockade)

- reverses amphetamine-induced asocial behaviours

- substitutes for clozapine in drug discrimination tests in primates

• Tolerability profile

- low propensity for EPS including minimal dystonia

- minimal propensity for anticholinergic activity

- no sustained increase in plasma prolactin

Carey and Bergman 1997; Goldstein 1996; 1999

Seroquel - preclinical findings predict atypical antipsychotic profile

• Overall, the preclinical profile1-7 of Seroquel suggests that it would be
clozapine-Iike in terms of a broader antipsychotic activity than standard
antipsychotics. Like c1ozapine, Seroquel will also be less likely to cause
extrapyramidal symptoms (EPS) and tardive dyskinesia than the standard
antipsychotics6. Furthermore, Seroquel is unlikely to be associated with
hyperprolactinaemia, which is a common side effect of standard
antipsychotics2

References

1. Goldstein JM. In: Holliday SG et ai, eds. Breaking Down the Barriers. London: John
Wiley & Sons Ltd; 1996: 177-236.

2. Saller CF, Salama AL. Psychopharmacology 1993; 112: 285-292.

3. Ellenbroek BA et al. Neuropsychopharmacology 1996; 15 (4): 406-416.

4. Carey G, Bergman J. Behav Pharmaco/1994; 1: 114.

5. Migler BM et a!. Psychopharmacology 1993; 112: 299-307.

6. Carey G, Bergman J. Psychopharmacology 1997; 132: 261-269.

7. Goldstein JM. Lancet 1995; 346(8972): 450. (Letter)
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'Seroquel'.. fficacy
in schizophrenia
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Seroquel -
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**p<0.01 vs placebo
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tp=0.07 vs placebo Arvanitis et a11997; Borison et a11996; Small et al1997

Seroquel - effective in schizophrenia

• Studies 13, 6 and 8 were 6-week randomised, double blind, placebo-controlled trials of
Seroquel in patients with schizophrenia1,2,3

• This slide presents the consistently observed and statistically significant improvement
compared with placebo in the Brief Psychiatric Rating Scale (BPRS) total score reported for
study 6 and for subsets of patients from studies 13 and 8

• In study 13, patients (n=361) were randomised to treatment with placebo, Seroquel
(75 mg/day, 150 mg/day, 300 mg/day, 600 mg/day or 750 mg/day) or haloperidol
12 mg/day. A subset of trial last value carried forward (LVCF) data is shown in this slide
and these data were available from 51 patients receiving placebo, 51 patients receiving
Seroquel 600 mg/day (fixed dose) and 53 patients receiving Seroquel 750 mg/day (fixed
dose)1

• In study 6, patients (n=1 09) were randomised to treatment with either placebo or Seroquel
(75-750 mg/day). The LVCF data shown were evaluated in 53 patients who had received
placebo and in 53 patients who had received Seroquel (flexible dose). Patients received
Seroquel 58-526 mg/day and the mean daily dose administered was 307 mg/day2

• In study 8, patients (n=286) were randomised to treatment with placebo, low-dose Seroquel
(flexible dose up to 250 mg/day) or high-dose Seroquel (flexible dose up to 750 mg/day).
The subset of LVCF data shown were evaluated in patients receiving placebo (n=92) or
high-dose Seroquel (n=92). The high-dose Seroquel patients received a mean dose of
360 mg/day Seroquel (range 50-566 mg/day). For high-dose Seroquel patients who
completed the trial, the mean daily dose was 488 mg/day3

References

1. Arvanitis LA et al. BioI Psychiatry 1997; 42: 233-240.

2. Borison RL et al. J Clin Psychopharmaco/1996; 16 (2): 158-169.

3. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.
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Seroquel improves schizophrenia
symptoms within 1 week
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Meta-analysis of 3 randomised, double-blind trials
*p<0.05 vs placebo Data on file - Astrazeneca

Seroquel improves schizophrenia symptoms within 1 week

• Meta-analysis of three 6-week, randomised, double-blind, placebo-controlled
trials (trials 61, 82 and 133). All patients had schizophrenia. A total of 422
patients treated with Seroquel and 195 patients who received placebo were
included in the meta-analysis

• Patients received Seroquel up to 750 mg/day in trial 6, up to 250 or 750
mg/day in trial 8 and fixed doses (75 mg/day, 150 mg/day, 300 mg/day,
600 mg/day, and 750 mg/day) in trial 13

• This graph shows an analysis of covariance for change in Brief Psychiatric
Rating Scale (BPRS) total score (least squares mean) from baseline to Week
1 (observed cases)

• Seroquel shows a statistically significant improvement in BPRS total score,
compared with placeb04

References

1. Borison RL et al. J Clin Psychopharmaco/1996; 16: 158-169.

2. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.

3. Arvanitis LA et al. Bioi Psychiatry 1997; 42: 233-246.

4. Data on file - AstraZeneca.
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Seroquel - more effectivet than
haloperidol in schizophrenia

Meta-analysis of 5 double-blind, randomised haloperidol
comparator trials (trials 13, 14, 50, 52 and H-15-31)

I
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Odds ratio and 95% confidence interval

p<0.05

I
2

Seroquel dose 150-800 mg/day (n=783)
Haloperidol dose up to 20 mg/day (n=625)

t Response rate defined as ~40% reduction in
BPRS total score from baseline Data on file - Astrazeneca

Seroquel - more effective than haloperidol in schizophrenia

• Meta-analysis of five randomised, double-blind, haloperidol-controlled trials
(trials 13,1 14,2503,524 and H-15-31 5)

• In trial 13, patients received Seroquel fixed doses (75 mg/day, 150 mg/day,
300 mg/day, 600 mg/day and 750 mg/day) or haloperidol 12 mg/day. In trial
14, patients received Seroquel up to 800 mg/day or haloperidol up to
16 mg/day. In trial 50, patients received Seroquel up to 600 mg/day or
haloperidol up to 20 mg/day. In trial 52, patients received Seroquel up to 600
mg/day or haloperidol up to 20 mg/day. In trial H-15-31, patients received
flexible dosing of Seroquel (up to 600 mg/day, n=100) and haloperidol (up to
18 mg/day, n=97)

• Response rates were defined as a ;:::40% reduction in total Brief Psychiatric
Rating Scale (BPRS) score from baseline to end of treatment

• These data include patients with schizophrenia only. This slide shows the
adjusted odds ratio for combined analysis and the 95% confidence limits.
Odds ratios greater than 1 indicate a significantly higher rate of response
compared with either placebo or haloperidoJ3

References

1. Arvanitis LA et al. BioI Psychiatry 1997; 42: 233-246.

2. Copolov DL et al. Psychol Med2000; 30: 95-105.

3. Data on file - AstraZeneca.

4. Emsley RA et al.lnt Clin Psychopharmacol2000; 15(3): 121-131.

5. Murasaki M et al. Int J Neuropsychopharmacol2000; 3(81): 150.
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Seroquel - as effective as risperidone in schizophrenia

• QUEST (Quetiapine Experience with Safety and Tolerability) was a 16-week,
open-label trial comparing Seroquel and risperidone in 751 adult outpatients
with mixed psychotic disorders1

• This slide presents the subanalysis of the schizophrenia cohort within
QUEST where patients received Seroquel mean dose 288.1 mg/day (n=191)
or risperidone mean dose 5.1 mg/day (n=60)2

• This slide details the improvement in mean Positive and Negative Syndrome
Scale (PANSS) total score from baseline at 16 weeks in patients on Seroquel
(n=166) and risperidone (ri=50)2

• Seroquel is as effective as risperidone in improving the PANSS total score in
patients with schizophrenia2

References

1. Reinstein M et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

2. Data on file - AstraZeneca.
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Seroquel - at least as effective as olanzapine

Responders 25 Seroquel Responders 25 Olanzapine
at week 6 at week 6
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Response: 40% reduction in BPRS total score from baseline (both)
Data adjusted for placebo

Data from Arvanitis et al1997 Data from Beasley et al1996

Seroquel - at least as effective as olanzapine

G These data are from two 6-week, randomised, double blind, placebo
controlled trials in patients with schizophrenia. Both trials used several
definitions of response. This slide shows the response data that were
defined as a ::::40% improvement in the Brief Psychiatric Rating Scale (BPRS)
total score from baseline at endpoint1,2

.. In a study of Seroquel, patients (n=361) were randomised to treatment with
placebo, Seroquel (75 mg/day, 150 mg/day, 300 mg/day, 600 mg/day or
750 mg/day) or haloperidol 12 mg/day. The Seroquel analysis shows a
subset of the response rates at endpoint (last value carried forward [LVCF]),
adjusted for placebo (n=51), in patients receiving Seroquel 600 mg/day
(n=51) and 750 mg/day (n=53)1

• The olanzapine analysis shows the response rates (LVCF), adjusted for
placebo (n=62), in patients receiving olanzapine 5 ±2.5 mg/day (n=63),
10 ± 2.5 mg/day (n=62) or 15 ± 2.5 mg/day (n=65)2

References

1. Arvanitis LA et al. Bioi Psychiatry 1997; 42: 233-246.

2. Beasley eM et al. Neuropsychopharmacology 1996; 14 (2): 111-123.
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Seroquel has statistically significant greater
response rate than haloperidol in partial responders
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*p<0.05 vs haloperidol Adapted from Emsleyet al 2000

Seroquel has statistically significant greater response
rate than haloperidol in partial responders

• The PRIZE (Partial Responders International schiZophrenia Evaluation)
multicentre, double-blind study compared the efficacy and tolerability of 8
weeks' treatment of Seroquel 600 mg/day with haloperidol 20 mg/day in
patients with schizophrenia, who had a history of partial response to typical
antipsychotics and displayed a partial or no response to 1 month of
fluphenazine (20 mg/day) treatment1

• 365 patients entered the fluphenazine run-in (4 weeks) and, of these, 143
patients were randomised to 8 weeks' treatment with Seroquel and 145 to 8
weeks' treatment with haloperidol

• Positive and Negative Syndrome Scale (PANSS) scores were evaluated in
140 Seroquel patients and 141 haloperidol patients (LVCF analysis)

• Partial responders are the population of patients most commonly seen by
psychiatrists in clinical practice

Reference

1. Emsley RA et al. Int Clin Psychopharmaco/2000; 15: 121-131.
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Seroquel - efficacy in positive
symptoms

Mean -1.0
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**p<0.01 vs placebo
*p<0.05 vs placebo Arvanitis et a11997; Borison et a11996; Small et al1997

Seroquel - efficacy in positive symptoms

o Studies 13, 6 and 8 were 6-week randomised, double blind, placebo-controlled trials of
Seroquel in patients with schizophrenia1,2.3

o This slide presents the statistically significant improvement in the positive symptom cluster
score of the Brief Psychiatric Rating Scale (BPRS) reported for study 6 and for subsets of
patients from studies 13 and 8 compared with placebo

o In study 13, patients (n=361) were randomised to treatment with placebo, Seroquel
(75 mg/day, 150 mg/day, 300 mg/day, 600 mg/day or 750 mg/day) or haloperidol 12 mg/day.
A subset of trial last value carried forward (LVCF) data is shown in this slide and these data
were available from 51 patients receiving placebo, 51 patients receiving Seroquel 600 mg/day
(fixed dose) and 53 patients receiving Seroquel 750 mg/day (fixed dose)1

• In study 6, patients (n=109) were randomised to treatment with either placebo or Seroquel
(75-750 mg/day). The LVCF data shown on the slide were evaluated in 53 patients who had
received placebo and 53 who had received Seroquel (flexible dose). Patients received
Seroquel 58-526 mg/day and the mean daily dose administered was 307 mg/day2

• In study 8, patients (n=286) were randomised to treatment with placebo, low-dose Seroquel
(flexible dose up to 250 mg/day) or high-dose Seroquel (flexible dose up to 750 mg/day). The
subset of LVCF data shown were evaluated in patients receiving placebo (n=92) or high-dose
Seroquel (n=92)3

References

1. Arvanitis LA et al. BioI Psychiatry 1997; 42: 233-246.

2. Borison RL et al. J Clin Psychopharmaco/1996; 16: 158-169.

3. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.
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Seroquel is as effective as haloperidol in
improving positive symptoms

LSM% 30
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:s;20 mg/day
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Data on file - Astrazeneca

Seroquel is as effective as haloperidol in improving
positive symptoms

• Meta-analysis of schizophrenic patients in four randomised, double-blind,
haloperidol-controlled trials (trials 14,1 50,2 523 and H-15-31 4). Trial 14 was
6 weeks in duration, trial 50 data up to Week 12 only (ie the acute phase)
has been included, and trials 52 and H-15-31 were of 8 weeks' duration. A
total of 333 patients treated with Seroquel and 368 patients treated with
haloperidol were included in the meta-analysis2

• Patients receiving Seroquel were given a mean dose of 455 mg/day in trial
14,364 mg/day (data up to Week 12 only) in trial 50, 600 mg/day in trial 52
and 600 mg/day (maximum dose) in trial H-15-31. Patients receiving
haloperidol were given a mean dose of 8 mg/day in trial 14, 10 mg/day (data
up to Week 12 only) in trial 50, 20 mg/day in trial 52 and 18 mg/day
(maximum dose) in trial H-15-31

• The slide details the percentage improvement from baseline in Positive and
Negative Symptoms Scale positive subtotal score. This data set included
only patients who were dosed with 150-750 mg/day Seroquel and shows
efficacy comparable to haloperidol in positive symptoms

References

1. Copolov DL et al. Psychol Med 2000; 30: 95-105.

2. Data on file - AstraZeneca.

2. Emsley RA et al. Int Clin Psychopharmacol2000; 15: 121-131.

3. Murasaki M et al. Poster presented at the 11 th World Congress of Psychiatry,
Hamburg, 1999.
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Seroquel is as effective as risperidone in improving the positive
symptoms of schizophrenia

• QUEST (Quetiapine Experience with Safety and Tolerability) was a 16-week,
open-label trial comparing Seroquel and risperidone in 751 adult outpatients
with mixed psychotic disorders1

.. This slide presents data from the subanalysis of the schizophrenia cohort
within QUEST ([n=251]; Seroquel [n=191] and risperidone [n=60]), where
patients received Seroquel mean dose 288.1 mg/day or risperidone mean
dose 5.1 mg/day2

.. The Positive and Negative Syndrome Scale (PANSS) was a primary efficacy
measure2

• This slide details the improvement in mean PANSS positive score from
baseline at 16 weeks in patients on Seroquel (n=167) and risperidone
(n=51)2

.. Seroquel is as effective as risperidone in improving the PANSS positive
score in patients with schizophrenia2

References

1. Reinstein M et at. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

2. Data on file - AstraZeneca.
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Seroquel - efficacy in negative
symptoms
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Seroquel - efficacy in negative symptoms

• Studies 13,6 and 8 were 6-week randomised, double-blind, placebo-controlled trials of
Seroquel in patients with schizophrenia

• This slide presents the statistically significant improvement compared with placebo in the
Scale for Assessment of Negative Symptoms (SANS) score reported for study 6 and for
subsets of patients from studies 13 and 8

• In study 13, patients (n=361) were randomised to treatment with placebo, Seroquel
(75 mg/day, 150 mg/day, 300 mg/day, 600 mg/day or 750 mg/day) or haloperidol
12 mg/day. A subset oflast value carried forward (LVCF) data is shown in this slide and
these data were available from 51 patients receiving placebo, 51 patients receiving
Seroquel 600 mg/day (fixed dose), and 53 patients receiving Seroquel 750 mg/day (fixed
dose)1

• In study 6, patients (n=1 09) were randomised to treatment with either placebo or Seroquel
(75-750 mg/day). The LVCF data shown were evaluated in 53 patients who had received
placebo and in 53 patients who had received Seroquel (flexible dose). Patients received
Seroquel 58-526 mg/day and the mean daily dose administered was 307 mg/day2

• In study 8, patients (n=286) were randomised to treatment with placebo, low-dose
Seroquel (flexible dose up to 250 mg/day) or high-dose Seroquel (flexible dose up to 750
mg/day). The subset of LVCF data shown in the slide were analysed in patients receiving

placebo (n=56) or high-dose Seroquel (n=55) who were evaluable for SANS score

References

1. Arvanitis LA et al. BioI Psychiatry 1997; 42: 233-246.

2. Borison RL et al. J Clin Psychopharmaco/1996; 16: 158-169.

3. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.
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Seroquel - reduction in negative symptoms appears similar
to other atypicals

It In a series of 6-week, double-blind, prospective, randomised studies in
schizophrenia, the magnitude of change in negative symptoms from baseline
with Seroquel, as measured by Positive and Negative Syndrome Scale
(PANSS) score, was similar to the changes seen with either olanzapine or
risperidone1-12
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4. Emsley RA et al. Int Clin Psychopharmacol2000; 15: 121-131.

5. Beasley CM et al. Psychopharmacology 1996; 124: 159-167.

6. Beasley CM et al. Eur Neuropsychopharmaco/1997; 7: 125-137.

7. Tollefson G et al. Am J Psychiatry 1997; 154: 457-465.

8. Tran P et al. J Clin Psychopharmaco/1997; 17: 407-418.

9. Marder SR, Meibach RC. Am J Psychiatry 1994; 151: 825-835.
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Seroquel significantly improves mood compared
with haloperidol in patients with schizophrenia
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Seroquel significantly improves mood compared with haloperidol
in patients with schizophrenia

• These data were obtained from a meta-analysis of four haloperidol
comparator trials (studies 13, 14,50 and 52)1

• Least squares mean (LSM)change from baseline in Brief Psychiatric Rating
Scale (BPRS) Factor I is shown for Seroquel (n=676) vs haloperidol (n=559)
[last value carried forward values]1

• Only patients with schizophrenia receiving 150-750 mg/day Seroquel or
8-20 mg/day haloperidol were included in this analysis1

Reference

1. Data on file - AstraZeneca.
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Seroquel compared with haloperidol significantly
improves mood in fluphenazine non-responders
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Seroquel compared with haloperidol significantly improves mood
in fluphenazine non-responders

It These data are from an 8-week, multicentre, double-blind randomised trial
(PRIZE - Partial Responders International schiZophrenia Evaluation)
comparing Seroquel (600 mg/day) and haloperidol (20 mg/day) in
schizophrenic patients with a history of partial response to conventional
antipsychotic therapy, and who did not experience a sufficient response to
4 weeks' treatment with fluphenazine1

It Supplemental efficacy analysis was carried out on the PRIZE data. This
enabled comparison of a number of parameters between treatments. This
slide shows the change from baseline (last observation carried forward
values) in Kay's Depressive Factor (Kay performed a factor analysis on the
30 Positive and Negative Syndrome Scale items which yielded 5 domains
including the depressive domain which comprised the 5 items: anxiety, guilt,
depression, somatic concern and preoccupation). This population had a
baseline score ~20 for the sum of these items1

It Seroquel shows a significantly greater improvement in mood compared with
haloperidol (p=0.015)1 Shown as p<0.05 on slide to follow convention.

Reference

1. Data on file - AstraZeneca.
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Seroquel improves depressive symptoms more than risperidone
in patients with psychosis

• These data are from a 16-week, multicentre, open-label trial (QUEST
Quetiapine Experience with Safety and Tolerability) comparing Seroquel and
risperidone in adult outpatients with mixed psychotic disorders1

• The mean dose at Week 16 was 317 mg/day for Seroquel and 4.5 mg/day for
risperidone1

• The slide details the improvement in the Hamilton Rating Scale for
Depression (HAM-D) during the trial in 446 Seroquel-treated patients and
150 risperidone-treated patients. The baseline mean HAM-D score was 15.5
for both treatment groups1

Reference

1. Reinstein M et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.
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Seroquel - improves overall cognitive
function in schizophrenia
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Seroquel - improves overall cognitive function in schizophrenia

• Over 24 weeks, cognitive function improved in patients treated with Seroquel
(600 mg/day) and declined in those receiving haloperidol
(12 mg/day)1

• Cognitive function was measured using a battery of six neurocognitive tests
(Stroop Color-Word, Hopkins Verbal Learning, Symbol-Digit Substitution,
Trials B-A, Paragraph Recall and Verbal Fluency). The combined scores of
these tests provided the measure of overall cognitive function1

• Cognitive deficits cause difficulty in living in the community. Seroquel
treatment may help alleviate this by improving some aspects of cognitive
function1

• The between-treatment difference is statistically significant (p<0.03
although shown as <0.05 to follow slide convention)

Reference

1. Velligan 01 et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.
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Seroquel has a broad spectrum of
efficacy in schizophrenia
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Seroquel has a broad spectrum of efficacy in schizophrenia

• These data are from a meta-analysis of three 6-week, randomised, double-blind,
placebo-controlled trials (trials 61, 82 and 133) in patients with schizophrenia

• Study 5077IU0006 contained one Seroquel dose group (flexible-dose up to
750 mg/day), and the mean Seroquel dose was 307 mg/day (n=109)1

• Study 204636/0008 contained two Seroquel dose groups, one allowing flexible
dosing up to 250 mg/day and the other allowing flexible dosing up to 750 mg/day.
Data from patients who received less than 150 mg/day have not been included in this
meta-analysis. The mean Seroquel dose in the patients included from each dose
group was 219 mg/day and 402 mg/day, respectively (n=286)2

• Study 5077IU0013 contained five fixed-dose Seroquel groups (75 mg/day,
150 mg/day, 300 mg/day, 600 mg/day and 750 mg/day). Data from patients in the 75
mg/day group have not been included in this meta-analysis (n=361)3

• This slide details the significant improvements in all factors of the Brief Psychiatric
Rating Scale (BPRS) for Seroquel (n=425) compared with placebo (n=198). The
BPRS factors were: I (anxiety/depression), II (anergia), III (thought disturbance), IV
(activation) and V (hostility). The data set included only patients who received
150-750 mg/day Seroquel4

References

1. Borison RL et al. J Clin Psychopharmaco/1996; 16: 158-169.

2. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.

3. Arvanitis LA et al. BioI Psychiatry 1997; 42: 233-246.

4. Data on file - AstraZeneca.
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Seroquel significantly improves the symptoms of
aggression and hostility in schizophrenic patients
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Seroquel significantly improves the symptoms of aggression and
hostility in symptomatic schizophrenic patients

o The data in this slide were derived from a meta-analysis of four acute, randomised,
double-blind, placebo-controlled studies in patients with schizophrenia1

• The Seroquel dose ranged from 150-750 mg/day'

• Hostility/aggression was assessed on three parameters: score on the hostility item of
the Brief Psychiatric Rating Scale (BPRS); score on the hostility cluster of the BPRS
(sum of the scores for the items anxiety, tension, hostility, suspiciousness,
uncooperativeness and excitement); and score on Factor V of the BPRS (sum of the
scores for the items hostility, suspiciousness and uncooperativeness) 1

• Only patients who were symptomatic on a given parameter at baseline were included
in the analysis for that parameter. The thresholds for inclusion were as follows:
hostility item baseline score of 3 or more; hostility cluster baseline score of 12 or
more; Factor V baseline score of 6 or more1

• A pooled treatment effect was calculated by combining the treatment effects from the
four studies, weighted according to study size and within-study variation. Data were
analysed using a last value carried forward approach'

• The numbers of patients included in each analysis were: hostility item, Seroquel
171/placebo 66; hostility cluster, 297/121, Factor V, 288/120'

• Seroquel was significantly more effective than placebo at improving these symptoms
of aggression and hostility in patients with schizophrenia'

Reference

1. Data on File - AstraZeneca.
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Seroquel - initial clinical
responsea maintained long term
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Seroquel - initial clinical responsea maintained long term

• These data are from a subset of patients (n=267), who had previously
responded to Seroquel in three 6-week placebo-controlled trials before
entering the 52-week open-label extension trial (OLE) of Seroquel in patients
with schizophrenia1

" Patients received up to 800 mg/day Seroquel in the OLE studies. Two OLE
studies evaluated fixed doses of Seroquel and one used flexible dosing1

• The observed number of patients evaluated by the Brief Psychiatric Rating
Scale (BPRS) Total score and Clinical Global Impression (CGI) severity of
illness score, at aand 52 weeks were n=266 and
90 and n=267 and 91, respectively1

aResponse was defined as a ~40% decrease from baseline in the BPRS total
score or a BPRS total score of :s;18at Week 6 of the acute-phase triaP

Reference

1. Rak I, Raniwalla J. Poster presented at the Winter Workshop, Davos, 2000.
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Seroquel .. efficacy in
schizophrenia

• Efficacy comparable to or greater than other
antipsychotics

• Efficacy in both positive and negative symptoms

• Improves depressive symptoms

.. Improves cognitive function

.. Reduces aggression and hostility

• Efficacy in 'partial responders'

• Efficacy maintained long term (52 weeks)
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Seroquel - effective in
elderly psychotic patients
Results from a 52-week open-label study (Study 48)
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Seroquel - effective in elderly psychotic patients

• Results from this 52-week, open-label, multicentre trial involving
184 elderly patients with psychosis showed that, at a median dose of
138 mg/day, Seroquel was effective at all timepoints. Patients had a mean
age of 76 years (range 54-94 years) and 53% of the patients were female1

• During the study, there was a progressive improvement from baseline in the
Brief Psychiatric Rating Scale (BPRS) total score. Improvements from
baseline in BPRS total score were significant at all timepoints sampled
(p<O.0001 vs baseline) 1

• The median duration of treatment for all patients was 348 days (range
2-428 days) 1

Reference

1. Tariot et al. Clin Ther 2000; 22: 1068-1084.
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Seroquel - effective in patients with
Parkinson's disease and psychosis
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Seroquel - effective in patients with Parkinson's disease and
psychosis

• A subset analysis1 was carried out on 40 elderly psychotic patients diagnosed with
advanced Parkinson's disease (PO) who participated in a 52-week, open-label
multicentre trial of Seroquel in elderly psychotic patients (n=184).2 The patients in the
PO subset ranged in age from 54 to 89 years and 45% of the study population were
female1

• Patients were flexibly dosed, starting with a 25 mg dose (qd or bid). The dose was then
increased by 25-50 mg increments every 1-3 days up to 800 mg/day depending on
clinical response and tolerability. The mean dose was 75 mg/day1

• Seroquel produced continuous improvements in psychotic symptoms up to 12 weeks as
assessed by improvements (mean % change) from baseline in the Brief Psychiatric
Rating Scale (BPRS) total score and Clinical Global Impression (CGI) Severity of
Illness score. Improvements in the BPRS total score were significant at Week 12
(p<0.0001), as were improvements in the CGI score (p=0.0033). This clinical
improvement was subsequently maintained over the 52 weeks1

References

1. Juncos J et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

2. Tariot P et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

36

AZlSER 1515454



Seroquel - effective in patients with
Alzheimer's disease and psychosis
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Seroquel- effective in patients with Alzheimer's disease and
psychosis

• A subset analysis1was carried out data from 78 elderly psychotic patients
diagnosed with Alzheimer's disease (AD) who had participated in a 52-week,
open-label, multicentre trial of Seroquel in elderly psychotic patients (n=184)2

• The patients in this AD subset ranged in age from 62 to 92 years (mean 78
years) and 54% of the study population were female. The median Seroquel
dose received by these patients was 100 mg/day1

• Significant (p<0.05) improvements from baseline scores in BPRS Total and
Hostility Cluster scores were noted for Alzheimer's patients treated with
Seroquel at all time points analysed (Weeks 2, 4, 8, 12, 24, 36, 52 and
LOCF, excluding Week 2 for Factor V and Weeks 2 and 12 for Hostility
Item)1

References

1. Schneider L et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

2. Tariot et al. Clin Ther2000; 22: 1068-1084.
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Seroquel - preliminary evidence of
efficacy in psychosis associated with

Lewy Body disease
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Seroquel - preliminary evidence of efficacy in psychosis associated
with Lewy Body disease

• A 24-week, open-label trial evaluated the efficacy and tolerability of Seroquel
in 9 elderly psychotic patients with Parkinson's disease and dementia who
met the criteria for Lewy Body disease. The patients' mean age was
76 years (range 63-88 years) and 56% of the study population were female1

• Seroquel was flexibly dosed (25-300 mg/day) and the mean peak dose
administered was 107 mg/day1

o All 9 patients with Lewy Body disease and psychosis who received Seroquel
showed marked improvements in psychosis, as assessed by improvements
in the Brief Psychiatric Rating Scale (BPRS) scores from baseline to
endpoint1

• Preliminary data suggest that Seroquel is effective in improving psychosis in
patients with Parkinson's disease and dementia who meet the criteria for
Lewy Body disease1

Reference

1. Parsa MA et al. Poster presented at the Wortd Psychiatric Association Annual
Meeting, Hamburg, 1999.
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Seroquel - preliminary evidence of efficacy
in adolescents with psychotic disorders
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Seroquel - preliminary evidence of efficacy in adolescents with
psychotic disorders

• These preliminary data are from an open-label, 23-day, dose-escalation trial.
Patients discontinued all other antipsychotic treatment on Day 1 and started
Seroquel 25 mg bid on Day 3, which was increased in a stepwise manner
over the following 18 days to reach 400 mg bid on Day 21. A final dose of
400 mg was given on the morning of Day 23. Patients who were unable to
tolerate this titration schedule were given up to 6 extra days to reach the
maximum dose1

• The study evaluated 10 patients. Their mean age was 13.6 years (range
12.3-15.9 years) and 50% of the population were female. Their diagnoses
were either schizoaffective disorder (n=7) or bipolar disorder with psychotic
features (n=3)1

• The slide details improvement in the Brief Psychiatric Rating Scale (BPRS)
total score and Clinical Global Impression (CGI) Severity of Illness score
during the triaP

Reference

1. McConville BJ et al. J Clin Psychiatry 2000; 61: 252-260.
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Seroquel .. efficacy in other
patient populations

• Improves psychosis in the psychotic
adult, adolescent and elderly
(including Parkinson's disease,
Alzheimer's disease and lewy Body
disease) populations

Seroquel - efficacy in other patient populations

Summary slide
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schiz phrenia

41

AZ/SER 1515459



Seroquel- similar percentage of patients
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Seroquel - similar percentage of patients discontinue due to
adverse events compared with placebo

• In an analysis of Phase II/III controlled trials of Seroquel, the percentage of
patients withdrawn from Seroquel treatment (5.0%) was similar to that with
placebo (2.9%; p=NSp

• 1710 patients received Seroquel and 206 placeb01

Reference

1. Data on file - AstraZeneca.
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Low EPS risk - the essence of atypicality

Jibson and Tandon 1998

Low EPS risk - the essence of atypicality

• As an atypical antipsychotic, Seroquel is characterised by being at least as
effective as standard antipsychotics with a much lower risk of extrapyramidal
symptoms (EPS)

o This relative lack of EPS with atypical antipsychotics may have a favourable
effect on cognition, compliance and patients' subjective experience of
treatment

Reference:

Jibson MD and Tandon R. J Psychiatr Res 1998; 32:215-228.
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Seroquel - placebo-level EPS
across the full dose range
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Seroquel - placebo-level EPS across the full dose range

o These data are from a 6-week randomised, double blind, placebo-controlled
trial of Seroquel in patients with schizophrenia (361 patients were
randomised to treatment)1

• Evaluable patients for extrapyramidal symptoms (EPS) and anticholinergic
medication are: (Seroquel75 mg/day [n=53], 150 mg/day [n=48], 300 mg/day
[n=52], 600 mg/day [n=51] or 750 mg/day [n=54]) or placebo [n=51]1.2

• These data show the proportion of patients reporting one or more EPS
adverse events (akathisia, parkinsonism or dystonia )1 and those requiring
benztropine during the triaF

References

1. Arvanitis LA et al. Bioi Psychiatry 1997; 42: 233-246.

2. Data on file - AstraZeneca.

44

AZISER 1515462



!illl Seroquel (n=510)
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EPS adverse events: Seroquel vs placebo

• These data are from four double-blind, placebo controlled studies (41, 62, 83 and 134) comparing Seroquel
with placebo in patients with sohizophrenia in the short-term (3 weeks for study 4, 6 weeks for studies 6,
8 and 13)

• In study 4, patients (n=12) were randomised to treatment with either placebo or increasing doses of
Seroquel (25-250 mg/day). Doses were inoreased in increments of 25-50 mg until the final dose of 250
mg/day was reached1

In study 6, patients (n=109) were randomised to treatment with either placebo or Seroquel (75-
750 mg/day). Patients received Seroquel 58-526 mg/day and the mean daily dose administered was
307 mg2

• In study 8, patients (n=286) were randomised to treatment with plaoebo, low-dose Seroquel (:;;250
mg/day) or high-dose Seroquel (g50 mg/day). The low dose group received a mean dose of 209
mg/day Seroquel (range 50-267 mg/day), and for those that completed the trial the mean daily dose was
248 mg. The high-dose group of the study received a mean dose of 360 mg/day Seroquel (range 50
566 mg/day). For high-dose Seroquel patients who completed the trial, the mean daily dose was 488 mg3

• In study 13, patients (n=361) were randomised to treatment with placebo or fixed dose Seroquel
(75 mg/day, 150 mg/day, 300 mg/day, 600 mg/day or 750 mg/day)4

• This slide details the combined percentage of total patients from these 4 studies who had acute EPS
adverse events during the trials (Seroquel n=510, placebo n=206)5

• The Total EPS group = combined data from the three subgroups presented in the slide. The
Parkinsonism subgroup = hypertonia, neck rigidity, cogwheel rigidity, tremor, akinesia, hypokinesia and
EPS; the akathisia subgroup = akathisia and the dystonia subgroup = dystonia, oculogyrio crisis and
torticullis5

• For this population, significance tests showed there was no difference between Seroquel and placebo in
terms of incidenoe of EPS in the Total EPS data set and in each of the EPS sUbgroups5

• Seroquel has placebo-like EPS levels at doses used in schizophrenia5

References

1. Fabre LF et al. Clin ther 1995; 17: 366-378.

2. Borison RL et al. J Cfin Psychopharmaco/1996; 16: 158-169.

3. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.
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Seroquel - significantly less
anticholinergic use than haloperidol

% patients with 26
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6 ***

0

Seroquel
600 mg/day
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Haloperidol
20 mg/day
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Data on file - Astrazeneca

Seroquel - significantly less EPS than haloperidol

• The PRIZE study (Partial Responders International schiZophrenia
Evaluation) compared the efficacy of 8 weeks' Seroquel treatment (600
mg/day) with haloperidol (20 mg/day) in 288 patients who had a history of
partial response or non-response to conventional antipyschotics1

• After a 4-week run-in period with fluphenazine (20 mg/day), patients with a
reduction in Positive and Negative Syndrome Scale (PANSS) total score of
<30% and a PANSS positive score of ~15 (ie partial responders) were
randomised to treatment with Seroquel or haloperidol

.. Patients treated with Seroquel had significantly less treatment-emergent
extrapyramidal symptoms (EPS) (as measured by the number of patients
requiring anticholinergics after baseline) than those treated with haloperidol:
3 of 81 patients on Seroquel required anticholinergics after baseline
compared with 17 of 74 patients on haloperidol (p<0.001)2

References

1. Emsley RA et al. /nt Clin Psychopharmaco/2000; 15: 121-131.

2. Data on file - AstraZeneca.
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Risperidone - EPS are dose related
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tp<0.05 vs 1, 4, 8 or 12 mg/day risperidone

Risperidone - EPS are dose related

Owens 1994; Peuskens 1995

• These data are from a multinational, parallel-group, double-blind study of 8
weeks' treatment of risperidone (1-16 mg/day) versus haloperidol 10 mg/day
in patients with chronic schizophrenia1

• EPS were assessed using the Extrapyramidal Symptom Rating Scale
(ESRS)1

• EPS with risperidone were evaluated in 1136 patients (1 mg/day, n=229;
4 mg/day, n=227; 8 mg/day, n=230; 12 mg/day, n=226; 16 mg/day, n=224)
and EPS with haloperidol 10 mg/day were evaluated in 226 patients2

References

1. Owens DGC. J Clin Psychiatry 1994; 55 (SuppI5): 29-35.

2. Peuskens J et at Br J Psychiatry 1995; 166: 712-726.
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Olanzapine - EPS are dose related
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Olanzapine - EPS are dose related

• These treatment-emergent extrapyramidal symptoms (EPS) data were
obtained during the acute phase of a fixed dose range placebo-controlled
clinical triaP

• The fixed dose ranges of olanzapine and the numbers of evaluable patients
within these groupings are: (2.5-7.5 mg/day [n=65], 7.5-12.5 mg/day [n=64]
and 12.5-17.5 mg/day [n=69]), with placebo (n=68)1

• The average daily dose of olanzapine for the treatment of schizophrenia in
the UK is 16 mg/day2

• Significant differences in treatment-emergent EPS compared with placebo
were seen at dosages commonly used in clinical practice

References

1. Olanzapine Prescribing Information, 1998.

2. UK Medicare, 1999.
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Seroquel - less EPS than risperidone
Cumulative percentage of subjects requiring the addition

of anti-EPS medication
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Seroquel - less EPS than risperidone

QUEST Study
Data on file - AstraZeneca

• QUEST (Quetiapine Experience with Safety and Tolerability) was a 16-week,
open-label trial comparing Seroquel and risperidone in 751 adult outpatients
with mixed psychotic disorders1

• This slide presents data from the subanalysis of the schizophrenia cohort
within QUEST ([n=251]; Seroquel [n=191] and risperidone [n=60]), where
patients received Seroquel (mean dose 288.1 mg/day) or risperidone (mean
dose 5.1 mg/day2)

• This slide details the cumulative percentage of patients who received
adjunctive therapy for extrapyramidal symptoms (EPS) during the 16-week
trial. The number of patients in each treatment group who were evaluable for
this parameter are: Week 1: 183 Seroquel/58 risperidone; Week 2: 174/50;
Week 4: 159/50; Week 8: 139/44; Week 12: 126/40; Week 16: 121/392

• Approximately half of the patients beginning the trial reported baseline EPS
(SeroqueI59.7% [n=114/191]; risperidone 51.7% [n=31/60])2

References

1. Reinstein M et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

2. Data on file - AstraZeneca.
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Seroquel - incidence of EPS similar
with short- and long-term use
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Seroquel - incidence of EPS similar with short- and long-term use

• The two left-hand columns show data1 from four short-term double blind,
placebo-controlled trials (6-week2•3•4 and 3-week5) in patients with
schizophrenia who received Seroquel 75-750 mg/day

• An open-label extension (OLE) trial6 has evaluated the long-term (52-week)
safety of Seroquel in 855 patients with schizophrenia. Patients were
recruited directly after completing at least 2 weeks of randomised treatment
(Seroquel, haloperidol or placebo) in one of three short-term trials. In this
OLE trial patients could receive up to 800 mg/day Seroquel on a flexible
dose basis, although the mean dose administered was 490 mg/day

References
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Seroquel - low risk of tardive dyskinesia
in patients with schizophrenia
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Data from 1-year, open-label, follow-up study Glazer et al1999

SerQquel - low risk of tardive dyskinesia in patients with
schizophrenia

• It is thought that there is an association between extrapyramidal symptoms (EPS)
and the development of tardive dyskinesia (TO). Atypical antipsychotics that have a
minimal propensity to cause EPS, such as Seroquel, should be therefore less likely
to be associated with TO

• Oata on TO have been summarised from 3 Phase III Seroquel studies
(6-week double-blind phases followed by 2-year+ open-label extensions) involving
301 patients aged 18-65 years with schizophrenia1

• Abnormal Involuntary Movement Score (AIMS) assessments, analysed using both
Glazer-Morgenstern and Schooler-Kane criteria, showed that Seroquel was
associated with a very low risk of TO: 0.009 and 0.004 cases per patient year,
respectively

Reference

1. Glazer WM et al. Poster presented at the Annual Meeting of the American College of
Neuropsychopharmacology, Acapulco, 1999.
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Potential consequences of prolactin elevation

Potential consequences of prolactin elevation

Conventional antipsychotics increase serum prolactin through blockade of the
inhibitory effect of dopamine on prolactin release from the pituitary. This may
lead to a range of symptoms, including amenorrhoea, galactorrhoea, breast
enlargement and osteoporosis in women, and impotence, gynaecomastia and
occasional galactorrhoea in men. Sexual dysfunction, including alterations in
the quality of orgasm and erectile or ejaculatory dysfunction can occur in up to
60% of patients on standard antipsychotics.
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Seroquel across the entire dose range· effect on prolactin
indistinguishable from placebo

• These data are from a 6-week randomised, double-blind, placebo-controlled
trial of Seroquel 75-750 mg/day in patients with schizophrenia (361 patients
were randomised to treatment)1

• The bar chart shows the mean change in prolactin from baseline at endpoint.
Evaluable patients: (Seroquel75 mg/day [n=19], 150 mg/day [n=25],
300 mg/day [n=31], 600 mg/day [n=28] or 750 mg/day [n=28] mg/day),
haloperidol (12 mg/day [n=24]) or placebo [n=19]

Reference
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Seroquel allows normalisation of
previously elevated prolactin levels
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Seroquel allows normalisation of previously elevated prolactin levels

• This is a meta-analysis1 from three double-blind studies (6-week2,3 and 8-week,
in partial responders4) in which patients with schizophrenia received Seroquel
(up to 800 mg/day; n=429) or haloperidol (up to 20 mg/day; n=320). These data
are from a last value carried forward analysis
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Long-term weight change with
Seroquel and olanzapine
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Long-term weight change with Seroquel and olanzapine

• The left-hand graph shows changes in weight observed with seroquel
monotherapy during controlled, uncontrolled and open-label extension trials
(n=455) over 52 weeks in patients with schizophrenia.1 Patients received a
mean dose of quetiapine 475 mg/day at completion of the trial (156 weeks?

• The right-hand graph shows weight changes observed during a maintenance
trial of olanzapine. In this trial, 69 patients received 15 mg/day olanzapine3

References
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Seroquel - weight neutral at all doses
Open-label extension studies
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Seroquel - weight neutral at all doses

• Study 51 was an open-label extension study of Seroquel in patients who had
participated in Phase IIlb clinical trials (approximately 500 patients entered
the trial).1 These data are from a subset of patients with schizophrenia who
received Seroquel up to 800 mg/day in Study 51 1

• For each dose group, the change in mean weight from baseline at endpoint
presented in this slide was obtained from the same cohort of patients.1

Endpoint was defined as the final weight value that was taken for each
patient.1 Dose groups were calculated using the modal dose value for the
time period when the last weight value was recorded1

• It can be seen that the 95% confidence limits for the mean changes in
weight from baseline at each dose include 0; therefore Seroquel has a
neutral effect on weight at all doses

Reference

1. Brecher et al. tnt J Psych Clin Pract 2000; 4: 287-291.

56

AZ/SER 1515474



10

Long-term Seroquel monotherapy has
neutral effect on weight
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Long-term Seroquel monotherapy has neutral effect on weight

• The slide shows the mean and 95% confidence intervals (CI) change in
weight from baseline to endpoint for 178 patients enrolled in an open-label
extension (OLE) study1

• All patients had a diagnosis of schizophrenia and had completed at least 4
weeks of Seroquel treatment in one of six Phase IIlb clinical trials before
entering the OLE

• Seroquel was flexibly dosed up to 800 mg/day. The mean dose was 473
mg/day. The mean duration of OLE Seroquel monotherapy was 18.6 months

• Patients were stratified into five categories according to their 8MI at
baseline.2 Seroquel monotherapy was weight-neutral across all the
categories (95% CI includes 0), except for the most severely obese group
(8MI of 35 or more), in whom the mean weight decreased slightly

References

1. Brecher et al. Int J Psych Clin Pract 2000; 4: 287-291.

2. National Heart, Lung and Blood Institute. Clinical Guidelines on the identification,
evaluation and treatment of overweight and obesity in adults - executive summary.
Bethesda, MD: National Institute of Health; June 1998.
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Long-term Seroquel has neutral
effect on weight

Data on file - AstraZeneca
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Long-term Seroquel has neutral effect on weight

• Patients who had completed at least 4 weeks of treatment in one of six
Seroquel Phase IIlb trials could participate in an open-label extension study
(OLE)

• All patients had schizophrenia. Seroquel was flexibly dosed up to a
maximum of 800 mg/day

• The slide shows data from 112 patients who completed at least 53 weeks of
OLE Seroquel monotherapy1

• Patients were stratified according to their BMI at baseline into five categories:
underweight (BMI <18.5); normal weight (BMI18.5-25); overweight (BMI25
30); obese (BMI 30-40); and severely obese (BM140 or more)2

• The majority of patients did not change BMI category during Seroquel
monotherapy

References

1. Data on File - AstraZeneca.

2. National Heart, Lung and Blood Institute. Clinical Guidelines on the identification,
evaluation and treatment of overweight and obesity in adults - executive summary.
Bethesda, Md: National Institute of Health; June 1998.
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Long-term Seroquel has neutral effect on
weight in obese I severely obese patients

Data on file - AstraZeneca
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Long-term Seroquel has neutral effect on weight in obese I severely
obese patients

• Patients who had completed at least 4 weeks of treatment in one of six Seroquel
Phase Illb trials could participate in an open-label extension study (OLE)

• All patients had schizophrenia. Seroquel was flexibly dosed up to a maximum of 800
mg/day

• The slide shows data from 20 patients who completed at least 53 weeks of OLE
Seroquel monotherapy, and who were obese or severely obese (8MI of 30 or more)
at the beginning of treatment1

• Patients were stratified according to their 8MI at baseline into five categories:
underweight (8MI <18.5); normal weight (8MI18.5-25); overweight (8MI 25-30);
obese (8MI 30-40); and severely obese (8MI 40 or more?

• Three-quarters of obese or severely obese patients did not change 8MI category
during Seroquel monotherapy. All those who did change showed a favourable
decrease in 8MI category

• None of the obese or severely obese patients showed an unfavourable change in
8MI category during Seroquel treatment

• Patients is the severely obese category cannot show an unfavourable change in 8MI

References

1. Data on File - AstraZeneca.

2. National Heart, Lung and Blood Institute. Clinical Guidelines on the identification, evaluation and
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Seroquel - no clinically significant effect on
cardiac repolarisation (QT interval)

• Seroquel causes an increase in heart rate (HR) and
a shortening of QT interval

• Bazett's heart rate correction overestimates QTc
interval for drugs which increase heart rate

• No dose-related increase in QT interval (corrected for
HR) with Seroquel

• No potentially clinically significant outliers (QTc
>60 msec change from baseline, QTc >500 ms)

Pfizer Study 54, FDA Psychopharmacological Drug Advisory Committee 19th JUly 2000

Seroquel - no clinically significant effect on cardiac repolarisation (QT interval)
• Bazett's heart rate correction formula has been conclusively shown to overestimate

the effects on cardiac repolarisation (QTc interval) when heart rates are increased1,2

• The conclusions presented in the slide are based on data that were considered by
the European regulatory authorities3 and the FDA during the approval process of
Seroquel and in the FDA review of Pfizer Study 054

• In addition, these data are now independently confirmed by the Pfizer study 54,
which was conducted at the FDA's request.4 In this stUdy, the effect of Seroquel on
the QT interval was examined across a 2 order of magnitude range of plasma
concentration in the presence of a potent CYP 450 3A4 metabolic inhibitor. The
absence of a dose- (or concentration-) related effect on QTc interval was confirmed
for Seroquel. Of the antipsychotic drugs assessed, Seroquel was the only
antipsychotic that demonstrated such a clear shortening of the QT interval and no
prolongation of the QT interval (appropriately corrected) across a wide plasma
concentration range4 The plasma concentration extended over a 2 order of
magnitude range (102 to 104 ng/ml)

References

1. Karjalainen J et al. J Am Coli Cardio/1994; 23: 1547-1553.
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fumarate) August 1999.

4. FDA Background on Zeldox TM (ziprasidone hydrochloride capsules) Pfizer, Inc.
Psychopharmacological Drugs Advisory Committee 19 July 2000. Overview Memo by Thomas
Laughren, M.D.; Cardio Review, Maryann Gordon, M.D.
http://www.fda.gov/ohrms/dockets/ac/OO/backgrd/3619b1 b. pdf

60

AZlSER 1515478



Effect of antipsychotic drugs on QTc
(steady state)

QTc change from baseline (msec)

Ziprasi- Risperi- Olanza- Seroquel Halo- Thiorid-
done done pine peridol azine

Baseline correction 15.9 3.6 1.7 5.7 7.1 30.1

Bazett's correction* 20.3 9.1 6.8 14.5 4.7 35.6

FDA-proposed correction 16.5 4.3 2.3 6.9 6.8 30.8

Fridericia correction 15.5 3.0 1.1 4.8 7.3 29.6

Hodges correction 14.9 3.3 2.5 7.5 7.4 28.7

Framingham correction 14.9 3.7 1.6 4.4 6.1 28.5

Linear Baseline correction 14.6 3.3 1.2 3.8 6.3 28.1

*Bazett's has consistently been found to be inaccurate

Funck-Brentano and Jaillon 1993

Pfizer study 54, FDA Psychopharmacological Drug Advisory Committee 19th July 2000

Effect of antipsychotic drugs on OTc (steady state)

• The Pfizer study 541 compared the effects of antipsychotic drugs using 7 formulae including a Baseline
heart rate correction formula. This approach was recommended by the FDA in preference to using a
'standard' heart rate correction formula such as Bazett's or Fridericia. The FDA recommended
calculating a dataset-specific heart rate correction formula for each drug's baseline dataset. This
Baseline heart rate correction formula was, by definition, the best correction formula for the 'baseline' aT
interval and heart rate data. The Baseline heart rate correction formula appropriate for each drug's
dataset was then applied to the aT intervals during drug treatment. This approach ensures a meaningful
comparison across all drugs in spite of their differing effects on heart rates1

• Antipsychotics were evaluated over the following dose ranges: ziprasidone (20-80 mg twice-daily);
risperidone (1-8 mg twice-daily); olanzapine (5-20 mg once-daily); Seroquel (25-375 mg twice-daily),
thioridazine (25-150 mg twice-daily) and haloperidol (2-15 mg once-daily)

• The Bazett's formula has been criticised as it overestimates the aTc interval when heart rates are
increased and underestimates it when heart rates are decreased. The Bazett's formula is therefore likely
to bias results when comparing drugs that affect heart rate to different extents. This is demonstrated by
the data shown on this slide. The effects on aTc interval of the compounds associated with an increase
In heart rate (ziprasidone, risperldone, olanzaplne, Seroquel and thioridazlne) appear largest with the
Bazett's formula, while the heart rate lowering effects of haloperidol result in a lower apparent aTc effect
with this correction formula than with any of the others2

• Haloperidol is considered to have a placebo-like effect, therefore any compound showing a smaller or
equivalent change to haloperidol has no clinically significant effect on aTc interval.

• Risperidone, olanzapine and Seroquel showed no effect on appropriately corrected aTc intervals. Use of
Bazett's formula is inappropriate due to the dissimilar effects of these drugs on heart rates

• The increases in heart rate with Seroquel are not clinically significant but are sufficient to bias aTc
calculations using the Bazett's formula

References:
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Effect of antipsychotic drugs on QTc
(steady state)
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Pfizer Study 54, FDA Psychopharmacological Drug Advisory Committee 19th JUly 2000

Effect of antipsychotic drugs on QTc (steady state)
• The Pfizer Study 541 compared the effects of antipsychotic drugs using 7 formulae including a

Baseline heart rate correction formula. This approach was recommended by the FDA in
preference to using a 'standard' heart rate correction formula such as Bazett's or Fridericia.
The FDA recommended calculating a dataset-specific heart rate correction formula for each
drug's baseline dataset. This Baseline heart rate correction formula was, by definition, the
best correction formula for the 'baseline' QT interval and heart rate data. The Baseline heart
rate correction formula appropriate for each drug's dataset was then applied to the QT
intervals during drug treatment. This approach ensures a meaningful comparison across all
drugs in spite of their differing effects on heart rates1

• Antipsychotics were evaluated over the following dose ranges: ziprasidone (20-80 mg twice
daily); risperidone (1-8 mg twice-daily); olanzapine (5-20 mg once-daily); Seroquel (25-375 mg
twice-daily), thioridazine (25-150 mg twice-daily) and haloperidol (2-15 mg once-daily)

• Thioridazine has received a black box warning in the US for risk of sudden death related to its
effects on cardiac repolarisation (QT interval). The warning states that a Pfizer study found
that "the mean increase in QTc from baseline for ziprasidone ranged from apprOXimately 9 to
14 msec greater than for four of the comparator drugs (risperidone, olanzapine,
quetiapine,and haloperidol), but was approximately 14 msec less than the prolongation
observed for thioridazine". 2 Although Seroquel was clearly associated with a decrease in QT
interval across a wide plasma concentration range, the effects of Seroquel, risperidone and
olanzapine on QTc interval appear to be indistinguishable from each other. The effect of
haloperidol on the QTc interval is considered to be equal to that of placeb01

Reference
1. FDA Background on Zeldox TM (ziprasidone hydrochloride capsules) Pfizer, Inc.

Psychopharmacological Drugs Advisory Committee 19 July 2000. Advisory Committee
Briefing Document http://www.fda.gov/ohrms/dockets/ac/00/backgrd/3619b1 a. pdf

2. NDA 20-825 Approval letter and labeling http://www.fda.gov/cder/foi/label/2001/20825Ibl.pdf
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Seroquel - no requirement for
cardiac monitoring

• No statistically significant Seroquell placebo
differences in proportion of patients
experiencing potentially important changes in
ECG parameters in placebo-controlled trials

• Review of post-marketing data (death, sudden
death, cardiovascular death, QT prolongation,
TdP, syncope) demonstrates no signal of
increased risk (as of 30th June 2000)

• No requirement for cardiac monitoring with
Seroquel

Seroquel Prescribing Information

Seroquel - no requirement for cardiac monitoring

• The first bullet point is a conclusion based on data that were reviewed by the
FDA during their consideration of the New Drug Application for Seroquel,
resulting in US approval in September 1997. This conclusion remains in the
US label for Seroquel1

• The second bullet point summarises data reviews that were considered and
agreed by the Dutch College during the Mutual Recognition Review
Procedure and were pUblished in a report dated August 1999.2 The absence
of a signal indicating increased risk has been recently reaffirmed

References

1. Seroquel Prescribing Information.

2. Mutual Recognition Procedure No. NUH/156/01-03, Reference Member State: The
Netherlands, Assessment report for Seroquel (film-coated tablets containing
quetiapine fumarate) August 1999.
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Seroquel - laboratory and safety
findings

• No clinically significant cardiac
arrhythmias or alterations in cardiac
intervals

- no requirement for ECG monitoring

• No clinically significant laboratory
findings

- no requirement for blood monitoring

- no requirement for thyroid or liver monitoring

Meats 1997; Data on file - AstraZeneca

Seroquel - laboratory and safety findings

• No requirement for ECG monitoring1

• Analysis of phase 1111I1 trials reveal no requirement for monitoring blood
pressure or routine monitoring for neutropenia or leucopenia1

• A lack of clinically significant laboratory findings means that there is no
requirement for thyroid or liver monitoring2

References

1. Data on file - AstraZeneca.

2. Meats P et al. Int J Psych Cfin Prac 1997; 1: 231-239.
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Lens opacities - safety update

• 26% of schizophrenics have lens opacities

- multiple cataractogenic risk factors

• 620,000 Seroquel exposures through May 31 2000

• 32 cases of lens opacities reported

• Most had concomitant risk factors: trauma,
hypertension, diabetes, known cataractogens

• Independent evaluation by ophthalmologist consultant
did not identify hallmarks suggesting lens toxicity
attributable to Seroquel

McCartyet a11999; Laties et al2000

Lens Opacities· safety update

• 26% of schizophrenic patients exposed to psychotropic medication from a
community mental health service had lens opacities1

• Of 620,000 patients in the US (cases reported between September 1997 and
31 July 2000) treated with Seroquel, lens opacities have developed in only
32 patients. These 32 reported cases are a global composite, making the
reporting rate even less2• The mean age of these cases was 42.6 years;
male:female ratio was 1:1.2. Most of the reported cases had risk factors for
lens opacities and some cases had cataracts at baseline2

• No conclusive evidence of direct linkage between Seroquel and ocular
changes has been found2

References

1. McCarty CA et al. Ophthalmology 1999; 106: 4 683-7.

2. Laties AM et al. Poster presented at the American College of
Neuropsychopharmacology Annual Meeting, Puerto Rico, 2000.
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Seroquel - tolerability in schizophrenia

Unique tolerability profile

• Incidence of EPS no different to placebo across the full dose range

• Significantly less EPS than haloperidol, even at higher doses

• Incidence of EPS does not increase with long-term use

• Low risk of tardive dyskinesia

• Low level of sexual dysfunction (prolactin levels equivalent to placebo
across all doses)

• Significantly lower prolactin levels than standard antipsychotics

• Weight neutral in long-term monotherapy

• No clinically significant effect on QT interval - ECG monitoring
not required

Seroquel - tolerability in schizophrenia

Summary slide
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Tolerability in other
populations
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Seroquel - improvement in EPS in
adolescents with psychosis
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Adapted from McConville et al 2000

Seroquel- improvement in EPS in adolescents with psychosis

• These preliminary data are from an open-label, 23-day, dose-escalation trial.
Patients discontinued all other antipsychotic treatment on Day 1 and started
Seroquel 25 mg bid on Day 3, which was increased in a stepwise manner
over the following 18 days to reach 400 mg bid on Day 21. A final dose of
400 mg was given on the morning of Day 23. Patients who were unable to
tolerate this titration schedl:lle were given up to 6 extra days to reach the
maximum dose1

• The study evaluated 10 patients. Their mean age was 13.6 years (range
12.3-15.9 years) and 50% of the population were female. Their diagnoses
were either schizoaffective disorder (n=7) or bipolar disorder with psychotic
features (n=3)1

• The observed mean change from baseline in Abnormal Involuntary
Movement Scale (AIMS) total score, Barnes Akathisia Scale (BAS) score
and Simpson-Angus Scale (SAS) total score are presented at 3 planned
timepoints (n=10; except for baseline SAS assessment where n=9)1

Reference

1.McConvilie BJ et al. J Clin Psyohiatry 2000; 61: 252-260.
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Seroquel - low incidence of EPS
adverse events in the elderly

Results from a 52-week, open-label study (n=184)

Adverse event

Akathisia

Tremor

Dyskinesia

Abnormal gait

Inco-ordination

Choreoathetosis

Movement disorder

Neck rigidity

Extrapyramidal syndrome

Total

Seroquel median dose 138 mg/day

n (%)

6 (3)

6 (3)

5 (3)

3 (2)

2 (1)

1 (1)

1 (1)

1 (1)

1 (1)

23 (13)

Tariot et al1999

Seroquel - low incidence of EPS adverse events in the elderly

• This 52-week, open-label, multicentre trial involved 184 elderly patients with
idiopathic psychoses (28%) and organic psychoses (72%).1 Patients had a
mean age of 76 years (range 54-94 years) and 53% of the patients were
female1

• The trial was flexibly dosed with patients started on Seroquel 25 mg (qd or
bid) and escalated to 800 mg/day, depending on clinical response and
tolerability. The median daily dose was 138 mg/day1

• The incidence of extrapyramidal symptoms (EPS) in the elderly is similar to
that seen in placebo-controlled Seroquel trials, where EPS were reported in
7% of patients receiving Seroquel and 12% of those on placeb01

• In this study only 13% of patients experienced EPS adverse events 1

Reference

1. Tariot P et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington, 1999.
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Seroquel - improved EPS over 1 year
in elderly psychotic patients

Mean -3.5
change
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Adapted from Tariot et al 2000

Seroquel- improved EPS over 1 year in elderly psychotic patients

• This 52-week, open-label, multicentre trial involved 184 elderly patients with
idiopathic psychoses (28%) and organic psychoses (72%).1 Patients had a
mean age of 76 years (range 54-94 years) and 53% of the patients were
female1

• The trial was flexibly dosed with patients started on Seroquel 25 mg (qd or
bid) and escalated to 800 mg/day, depending on clinical response and
tolerability. The median daily dose was 138 mg/day1

• Extrapyramidal symptoms (EPS) did not worsen during the course of the 52
week trial of Seroquel. In fact, there was a trend towards improvement in
EPS as indicated by a progressive decline in the mean Simpson-Angus
Scale (SAS) score. At Week 52, the analysis was on observed cases1

• Improvement in the SAS score was noted within 2 weeks1

Reference

1. Tariot et al. Clin Ther 2000; 22: 1068-1084.
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Seroquel has a low risk of tardive
dyskinesia in elderly psychotic patients
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Older-generation
antipsychotics
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Seroquel

Seroquel median dose 138 mg/day

Data from Jeste et al 2000

Seroquel - low risk of tardive dyskinesia in elderly psychotic patients

• The data for the older-generation antipsychotics are from a prospective
longitudinal study of 266 outpatients who were >45 years old, had psychosis or
other severe behavioural symptoms and had a median exposure of 21 days of .
total lifetime neuroleptic exposure. During the study, most patients received
either a high-potency or low-potency neuroleptic and were maintained on
relatively low doses (typically <150 mg/day chlorpromazine equivalent).
Cumulative incidence of tardive dyskinesia (TD) in this population was 26% after
1 year (Schooler-Kane criteria)1

• The data for Seroquel are from a subanalysis2of 52-week data in elderly
psychotic patients.3 Eighty-five patients (mean age 77 years; range 54-
95 years) with mixed psychotic disorders were included in the subanalysis.2

These patients had no TD or history of TD at baseline and had not withdrawn
from the trial due to TD during the first 4 weeks of the trial. They received a
mean dose of Seroquel172 mg/day. The 1-year persistent TD risk in these 85
patients was estimated to be 2.7% (Schooler-Kane criteria)2

References

1. Jeste DV et al. Arch Gen Psychiatry 1995; 52: 756-765.

2. Jeste DV et al. Poster presented at the Winter Workshop, Davos, 2000.

3. Tariot P et al. Poster presented at the American Psychiatric Association Annual Meeting,
Washington DC, 1999.
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Atypical antipsychotics in
Parkinson's disease

85%

Psychosis
improved

PD
worsened

Risperidone
(n=82)

38%

Olanzapine
(n=130)

Seroquel
(n=123)

Data from Friedman & Factor 2000

Atypical antipsychotics in Parkinson's disease

• This slide summarises the results of published open-label studies, available
from Medline and supplemented by presentations at meetings, with
risperidone, olanzapine and Seroquel in Parkinson's disease. These data
suggest Seroquel to be well tolerated with less worsening of motor function
than risperidone and 0lanzapine1

• Psychosis was measured by Clinical Global Impression scale (CGI), the Brief
Psychiatric Rating Scale (BPRS) and Survey Assessment of Positive
Symptoms (SAPS). Motor function was measured by the motor scale of
Unified PD Rating Scale (UPDRS)1

Reference

1. Friedman JH, Factor SA. Mov Disord 2000; 15: 201-211.
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Seroquel - well tolerated in elderly psychotic
patients with Parkinson's disease

Change -3.0
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AIMS

Juncos et al 1999

Seroquel • well tolerated in elderly psychotic patients with
Parkinson's disease

• A subset analysis1was carried out on 40 elderly psychotic patients
diagnosed with advanced Parkinson's disease (PO) who participated in a 52
week, open-label multicentre trial of Seroquel in elderly psychotic patients
(n=184).2 The patients in the PO subset ranged in age from 54 to 89 years
and 45% of the study population were female1

• Patients were flexibly dosed, starting with a 25 mg dose (qd or bid). The
dose was then increased by 25-50 mg increments every 1-3 days up to 800
mg/day depending on clinical response and tolerability. The mean dose was
75 mg/day1

• Extrapyramidal symptoms (EPS) and abnormal involuntary movements were
assessed by the Simpson-Angus Scale (SAS) and the Abnormal Involuntary
Movement Scale (AIMS), respectively1

• There were no significant changes from baseline in the SAS and AIMS
scores at Week 12 and Week 521

• Seroquel did not worsen the motor symptoms of Parkinson's disease1

References

1. Juncos J et al. Poster presented at the American Psychiatric Association Annual
Meeting, Washington DC, 1999.

2. Tariot Pet al. Clin Ther2000; 22: 1068-1084.
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Seroquel - consistently reduces EPS in
elderly patients with Alzheimer's disease

0.0..1.----
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Seroquel median dose 100 mg/day (n=78) Data from Schneider et al1999

Seroquel - consistently reduces EPS in elderly patients with
Alzheimer's disease

• A subset analysis1was carried out data from 78 elderly psychotic patients
diagnosed with Alzheimer's disease (AD) who had participated in a 52-week,
open-label, multicentre trial of Seroquel in elderly psychotic patients (n=184)2

• The patients in this AD subset ranged in age from 62 to 92 years (mean 78
years) and 54% of the study population were female. The median Seroquel
dose received by these patients was 100 mg/day1

• The Simpson-Angus Scale (SAS) data were assessed in observed cases at
Weeks 12 and 522

References

1. Schneider L et al. Poster presented at the American Psychiatric Association annual
meeting, Washington DC, 1999.

2. Tariot et al. Clin Ther 2000; 22: 1068-1084.
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Seroquel - well tolerated in patients with
Lewy Body disease
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Adapted from Parsa et al1999

Seroquel - well tolerated in patients with Lewy Body disease

• A 24-week, open-label trial evaluated the efficacy and tolerability of Seroquel
in nine elderly psychotic patients with Parkinson's disease and dementia who
met the criteria for Lewy Body disease. The patients' mean age was
76 years (range 63-88 years) and 56% of the study population were female1

• Seroquel was flexibly dosed (25-300 mg/day) and the mean peak dose
administered was 107 mg/day1

• The Simpson-Angus Scale (SAS) scores at baseline and endpoint for each
of the nine patients are shown. These nine patients did not show significant
worsening of motor abnormalities as measured by SAS over the course of
the trial1

• Motor function improved in six of the nine patients1

• These preliminary results suggest that Seroquel maintains or improves motor
function in patients with Lewy Body disease1

Reference

1. Parsa MA et al. Poster presented at the World Psychiatric Association Annual
Meeting, Hamburg, 1999.
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Seroquel - tolerability in other
patient populations

• Low risk of EPS in vulnerable populations:

- the elderly

- patients with Alzheimer's disease, Parkinson's
disease or Lewy Body disease

- adolescents

• Better risk: benefit than olanzapine or
risperidone indicated in EPS-vulnerable
patients

Seroquel - tolerablity in other patient populations

Summary slide
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Seroquel - efficacy & tolerability

• Broad spectrum efficacy

• At least as effective as other antipsychotics

• Responses maintained long term

• Unique tolerability profile

• Placebo-level EPS across the full dose range

• Minimal sexual dysfunction

• Weight neutral in long-term monotherapy

• No blood I CV monitoring

Seroquel - efficacy and tolerability

Summary slide
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Patient acceptability
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Seroquel - 98% of patients report mild or no
side effects with long-term treatment

Patients 100
(%)
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(n=129)

Patients' rating of side effects over previous month

Hellewell et al1999

Seroquel - 98% of patients report mild or no side effects with
long-term treatment

• In this study, 129 patients with either schizophrenia (68%), functional
psychoses (10%), organic psychoses (19%) or affective disorders (3%) who
had received Seroquel for ~6 months in open-label extension trials were
asked to complete a patient satisfaction questionnaire1

• The questionnaire was designed following a review of published work and
input from expert opinion. It was completed by both the investigator and the
patient1

• The mean duration of Seroquel treatment was 19.9 months (range 6.1-
47.2 months); the mean age was 51.3 years (range 18-91 years) and 46.5%
of the patients were female1

• The majority of patients (98%) reported that they had had no or mild side
effects over the previous month of treatment with Seroquel. No effects n=96,
mild effects n=30, moderate effects n=3, severe effects n=01

• Patients in open-label extension trials were flexibly dosed with Seroquel up
to a maximum of 800 mg/day2

References

1. Hellewell JSE et al. Int J Psychiatr Clin Pract 1999; 3: 105-113.

2. Data on file - AstraZeneca.
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Seroquel - wide-ranging improvements in quality of life

o
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Hellewell et al1999

Seroquel - wide-ranging improvements in quality of life

• In this study, 129 patients with either schizophrenia (68%), functional
psychoses (10%), organic psychoses (19%) or affective disorders (3%) who
had received Seroquel for ~6 months in open-label extension trials were
asked to complete a patient satisfaction questionnaire1

• The questionnaire was designed following a review of published work and
input from expert opinion. It was completed by both the investigator and the
patient1

• The mean duration of Seroquel treatment was 19.9 months (range 6.1-
47.2 months); the mean age was 51.3 years (range 18-91 years) and 46.5%
of the patients were female1

• Patients were asked if they had noticed any benefits, during the last 6
months of treatment with Seroquel, in the specific aspects of quality of life
listed on the slide1

• Patients in open-label extension trials were flexibly dosed with Seroquel up
to a maximum of 800 mg/day2

References

1. Hellewell JSE et aJ. Int J Psych Clin Pract 1999; 3: 105-113.

2. Data on file - AstraZeneca.
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Seroquel - long-term treatment is associated
with high rates of patient satisfaction
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Hellewell et al 1999

Seroquel-Iong-term treatment is associated with high rates of
patient satisfaction
• In this study, 129 patients with either schizophrenia (68%), functional

psychoses (10%), organic psychoses (19%) or affective disorders (3%) who
had received Seroquel for ;:::6 months in open-label extension trials were
asked to complete a patient satisfaction questionnaire1

• The questionnaire was designed following a review of published work and
input from expert opinion. It was completed by both the investigator and the
patient1

• The mean duration of Seroquel treatment was 19.9 months (range 6.1-
47.2 months); the mean age was 51.3 years (range 18-91 years) and 46.5%
of the patients were female1

• These data are from 128 patients who responded to the question "During the
past month, how satisfied have you been with your antipsychotic
medication?" Extremely satisfied n=57, very satisfied n=40, satisfied n=29,
unsatisfied n=21

• Patients in open-label extension trials were flexibly dosed with Seroquel up
to a maximum of 800 mg/day2

References

1. Hellewell JSE et al. Int J Psych Clin Pract 1999; 3: 105-113.

2. Data on file - AstraZeneca.
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Seroquel - preferred by 97°k of patients
in study of long-term satisfaction

(n=118)

97% of patients preferred
long-term Seroquel to their

previous medication

Hellewell et al1999

Seroquel - preferred by 97% of patients in study of long-term
satisfaction

• In this study, 129 patients with either schizophrenia (68%), functional psychoses
(10%), organic psychoses (19%) or affective disorders (3%) who had received
Seroquel for ;::;6 months in open-label extension trials were asked to complete a
patient satisfaction questionnaire1

• The questionnaire was designed following a review of published work and input
from expert opinion. It was completed by both the investigator and the patient1

• The mean duration of Seroquel treatment was 19.9 months (range 6.1-
47.2 months); the mean age was 51.3 years (range 18-91 years) and 46.5% of the
patients were female1

• 114 of the 118 patients (97%) who had received previous treatment reported that
they preferred Seroquel to previous medications1

• Patients in open-label extension trials were flexibly dosed with Seroquel up to a
maximum of 800 mg/day2

References

1. Hellewell JSE et al. Int J Psychiatr Clin Pract 1999; 3: 105-113.

2. Data on file - AstraZeneca.
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Dosing and
administration of

'Seroquel'
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Higher doses of Seroquel achieve greater response
Time (weeks)

***
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Greater response to higher doses of Seroquel

• Trial 81 was a double-blind, placebo-controlled study comparing low and high
dosage regimens of Seroquel in patients with schizophrenia

• Patients received up to 250 mg/day or up to 750 mg/day. Mean doses were
218.9 mg/day for the low dose group and 401.8 mg/day for the high dose
group.

• The slide details the mean change from baseline in the Brief Psychiatric
Rating Scale total score (last value carried forward). This data set includes
only patients who were dosed with Seroquel 150-250 mg/day or 150-750
mg/day2

References

1. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.

2. Data on file - AstraZeneca.

84

AZlSER 1515502



Seroquel - 400-750 mg/day: most
frequent dose range in schizophrenia

Pooled OLE data from patients treated with
Seroquel for up to 1 year
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(n=715) Data on file - AstraZeneca

Seroquel ·400·750 mg/day: most frequent dose range

• For 45% of patients the most effective dose of Seroquel was between 400
and 750 mg/day1

• Dose levels were based on clinical response and tolerability. The slide
details the percentage of patients who received a particular Seroquel dose
for up to 1 year. This data set (n=715) excludes patients receiving
>750 mg/day Seroquel and includes only patients meeting the DSM-IIIR or
DSM-IV criteria for schizophrenia1

• These data are derived from pooled open-label-extension (OLE) trials2 (trials
12, 13, 14, 15, 17 and 35) in which patients with schizophrenia,
schizoaffective disorder or bipolar disorder (n=1085) received ::;800 mg/day
Seroquel for up to 2 years

References

1. Data on file - AstraZeneca.

2. Arvanitis LA, Rak IW. Schizophrenia Research 1997; 24: 196-197.
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Seroquel - 400-800 mg/day: most
frequent dose range in psychoses

Pooled OLE data from patients treated with
Seroquel for up to 1 year
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Adapted from Arvanitis & Rak 1997; Data on file - Astra Zeneca

Seroquel • 400·800 mg/day is the most frequently used effective
dose range in the long term treatment of psychoses

• These data are an analysis of 1085 patients who were participating in the
open-label extension (OLE) studies of Seroquel. The diagnositic citeria for
entry into the OLE studies was schizophrenia, but patients enrolled into
these studies could also have a diagnoses of schizoaffective disorder or
bipolar disorder1

• The data presented show that the most common mean daily dose was 450
600 mg/day (29.9% of patients). The next most common doses were 600
800 mg/day (25.2%) and 300-450 mg/day (24.4%)

• Only 1 in 5 patients (20.5%) received less than 300 mg/day

• Patients entered the OLE studies from one of 11 Phase III clinical or clinical
pharamcology trials

References

1. Adapted from Arvanitis LA, Rak I. Poster presented at International Congress on
Schizophrenia Research, Colorado Springs, 1997.

2. Data on file - AstraZeneca.
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Seroquel in schizophrenia - dosage
and ease of administration

• Initiating therapy: 'Go to 4.. then explore'
- initial dose 25 mg bid

- titrate to dose of 400 mg/day by Day 5

• Pharmacokinetic considerations
- no adjustment to titration and dose usually necessary

- with or without food

- dose not dependent on gender or smoking status

- consider adjustment in elderly and hepatically impaired patients

• Target dose 400-750 mg/day
- >50% of responders maintained long term on 400-750 mg/day

Seroquel in schizophrenia - dosage and ease of administration

• Seroquel is effective across the range 150-750 mg/day.1 However, the full
clinical effect is generally observed at 400-750 mg/day (or up to 800 mg/day
in US)2

• It is recommended in the prescribing information that Seroquel should be
administered twice-daily, at a starting dose of 50 mg/day, increasing to 400
mg/day by Day 53

• Seroquel may be administered with or without food3

• Changes to the rate of titration and dose are rarely needed but may be
considered in selected populations3

• Seroquel is associated with few drug-drug interactions3

References

1. Arvanitis LA, Miller BG, and the Seroquel Trial 13 Study Group. Bioi Psychiatry 1997;
42: 233-246.

2. Small JG et al. Arch Gen Psychiatry 1997; 54: 549-557.

3. Seroquel Prescribing Information.
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~"""'VICIS.

(~ DEPARTMENT OF HEALTH &HUMAN SERVICES

NDA 20-639 S-048

AstraZeneca Pharmaceuticals LP
Attention: Kathryn Bradley
Director, Regulatory Affairs
1800 Concord Pike
P.O. Box 8355
Wilmington, DE 19803-8355

Dear Ms. Bradley:

Public Health Service

Food and Drug Administration
Rockville, MD 20857

We acknowledge receipt ofyour supplemental new drug application dated and received
December 4,2008, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act
for Scroquel (quetiapine fumarate) tablets.

This "Changes Being Effected" supplemental new drug application provides for revised labeling
to include new safety information for both adult and pediatric patients.

We have no objection to your submission of the new safety information pertaining to the clinical
trials as a eBE supplement. However, the Division is requesting that you reformat the
information for better integration in the overall label prior to your intended implementation on
January 4,2009. Specifically:

1. Place the pediatric safety information in the relevant sections of labeling with the adult data
rather than separately in sections 5.19 and 8.4. For example, the proposed pediatric data in
the section 8.4 subtitled "Changes in Thyroid Function Tests" should be placed at the end of
section 5.10 (Warnings and Precautions: Hypothyroidism). The same principle applies to
other pediatric safety information that already has adult data included prominently.

2. The weight gain signal is significant for both adult and pediatric populations and should be
elevated to the Warnings and Precautions section rather than the vital signs section (the latter
section could refer back to the information in Warnings and Precautions section) with
inclusion of data for both populations. In fact, the data for weight change, glucose changes,
and lipid changes from the clinical trials, both adult and pediatric, need to be elevated to the
Warnings/Precautions section oflabeling. Please see the format used in the currently
distributed label for another antipsychotic drug, i.e., Zyprexa, for the correct format for this
information.

3. The safety data for Increases in Blood Pressure is an unexpected signal and there is currently
no similar adverse event signal for the adult population. Because of this unexpected and
clinically significant signal that may be specific to the pediatric population, this safety data
should be included in a separate section in Warnings and Precautions. Please offer your
rationale for this unusual finding.

CONFIDENTIAL



NDA 20-639 S-048
Page 2 of2

4. For each section describing pediatric safety signals, the following statement should be
included "Safety and effectiveness of SEROQUEL have not been established in pediatric
patients and SEROQUEL is not approved for patients under the age of 18 years".

5. Please replace your proposed Hyperprolactinemia statement with the standard language now
used for more recently approved atypical antipsychotic agents, e.g., Invega. Any actual
clinical trials data regarding prolactin elevation should, of course, be data for quetiapine,
including the pediatric data.

6. All pediatric safety data and the other changes we are requesting for Seroquel should be
included in revised labeling for Seroquel XR as well.

The above requested changes should be implemented immediately, and they should be submitted
as an amendment to your pending supplemental application to the Seroquel NDA and as an
original supplemental application to the Seroquel XR NDA, 22-047, within 30 days from the
date of this letter, or notify FDA that you do not believe these changes are warranted, and submit
a statement detailing the reasons. If you wish to have our prior comment on your alternative
proposal in response to these requests, we would be happy to provide such comment.

Please note that your proposed labeling language in the above referenced CBE is under
continuing review by the Agency. Please also note that the Division is currently reviewing your
metabolic data submission and the pediatric efficacy supplements submitted under this NDA
(8-045 and 8-046). We will be providing further labeling comments, if any, and will take final
action on these submissions when reviews are completed.

If you have any questions, call Kimberly Updegraff, M.S., Regulatory Project Manager, at
301-796-220 I.

Sincerely,

{Sel.! appended electronic signature page}

Thomas Laughren, M.D.
Director
Division of Psychiatry Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

CONFIDENTIAl
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UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA

ORLANDO DIVISION

IN RE: Seroquel Products Liability Litigation

MDL DOCKET NO. 1769

This document relates to:

Linda Guinn
Janice Burns
Richard Unger
Connie Curley
Linda Whittington
Eileen McAlexander
Sandra Carter
Clemmie Middleten
Hej3e LerditBh
David Haller
Charles Ray
William Sanniente

6:07-cv-l0291
6:07-cv-15959
6:07-cv-15812
6:07-cv-15701
6:07-cv-10475
6:07-cv-l0360
G:07 BY 13234
G:07 BY 10949
G:07 BY 12857
6:07-cv-15733
G:07 BY 11102
G:07 BY 10425

DECLARATION OF LAURA M. PLUNKETT, PH.D., DABT

My name is Laura M. Plunkett. I am over twenty-one years of age, am of

sound mind, have never been convicted of a felony, and am otherwise competent to

make this Declaration. I have personal knowledge of all factual statements

contained herein and all such factual statements are true and correct as outlined

herein in this declaration-report.

A. Qualifications and Expertise

I am board-certified as a Diplomate of the American Board of Toxicology, a

pharmacologist and United States Food and Drug Administration (FDA) regulatory

specialist. I have over twenty years of experience in the areas ofpharmacologi and

1 Pharmacology is the study ofhow substances interact with living organisms to produce a change in function. Goodman & Gilman's
The Plmrmacologicn[ Basis oJll1erapelltics. 6d' edition.
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toxicologl and have worked in both government and academic research and taught

pharmacology and toxicology at the undergraduate and postgraduate levels.

I received a B.S. degree in 1980 from the University of Georgia, and a Ph.D. in

pharmacology from the University of Georgia, College of Pharmacy, in 1984. My

doctoral research was focused in the area of cardiovascular pharmacology and

specifically dealt with delineating neurochemical mechanisms responsible for the cardiac

toxicity of digitalis glycosides. From June ofl984 through August of 1986, I was a

Pharmacology Research Associate Training (pRAT) fellow at the National Institute of

General Medical Sciences, Bethesda, Maryland. I worked in a neurosciences laboratory

of the National Institute of Mental Health and my research there focused on

neurochemical systems that control body functions, including dopaminergic and

serotonergic systems. From September 1986 to June 1989 I was an Assistant Professor of

Pharmacology and Toxicology in the medical school at the University of Arkansas for

Medical Sciences, Little Rock, Arkansas where I performed basic research in the areas of

neuropharmacology and toxicology as well as cardiovascular pharmacology and

toxicology. I taught courses for both medical students and graduate students in

pharmacology and toxicology as well as the neurosciences. From December of 1989 to

August of 1997 I worked for ENVIRON Corporation, first in the Arlington, Virginia

office and then in the Houston, Texas office. At ENVIRON I was a consultant to a

variety of clients in areas ofpharmacology, toxicology, risk assessment and regulatory

strategy with a focus on products regulated by the U.S. Food and Drug Administration

(FDA). Since forming my own company in 1997, I have consulted for a variety of clients

in areas of pharmacology, toxicology, risk assessment and regulatory strategy with a

focus on products regulated by the U.S. Food and Drug Administration.

B. Responses to Particular Astra-Zeneca Statements

1have reviewed the brief of Astra Zeneca that criticizes my opinions and

methodology and I believe it is important to respond.

2 Toxicology is the study of the adverse effects of xenobiotics, or chemicals, on living organisms. It is the study ofsymptoms,
mechanisms, tre.!tments and detection of poisoning, especially the poisoning of people. Cnsarett & DOI/U's Toxicology: TI,e Basic
Science ojPoisons, 7~1 edition.
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1. Use of a Non-Scientific Method

Astra-Zeneca (AZ) has suggested that I have employed a method for assessing

causation that is "non-scientific". Contrary to AZ's suggestion, I have employed a

method that is routinely used by scientists when examining the possible cause-and-effect

relationship between exposure and a disease or condition, namely weight-of-the

evidence. This method is based on use of a series of considerations or guidelines first

articulated by Sir Austin Bradford Hill in 1965 in a speech before the Royal Society of

Medicine and will be referred to hereafter as the "Bradford Hill" considerations3
. These

considerations or guidelines, there are nine of them outlined4
, have been used for decades

by scientists as a tool for organizing and classifying evidence to support a weight-of-the

evidence assessment for causation. As discussed in the speech and paper, all nine are not

necessary for causation to be established. In order to understand how the author himself

meant for these nine considerations to be used it is best to examine his own statements:

"Here then are nine different viewpoints from all of which we should study

association before we cry causation. What 1 do not believe - and tllis has been

suggested - is that we can usefully lay down some hard-and-fast rules of evidence

that must be obeyed before we accept cause and effect. None ofmy nine

viewpoints can bring indisputable evidence for or against tile cause-and-effect

hypothesis and none can be required as a sine qua nOll. What they can do, with

greater or less strength, is to help us to make up our minds on the fundamental

question - is there any other way of explaining the set of facts before us, is there

any other answer equally, or more, likely than cause and effect?" (from page 299,

left column, second full paragraph ofHill, A.B. 1965. The environment and

disease: association or causation? Proc. Royal Soc. Med. 58:295-300).

Clearly, in order to be consistent with the Bradford Hill methodology, the nine points are

used as guidelines to assess the body ofliterature and evidence that is available for any

one situation being investigated. However, no one of the nine considerations should be

3 The "Bradford Hill" guidetines or considerations are descnbed in the 1965 publication (Hill, A.B. 1965.
The environment and disease: association or causation? Proc. Royol Soc. Med. 58:295-300).

4 The nine viewpoints or considerations descnbed by Sir Austin Bradford Hill were: 1) strength; 2)
consistency; 3) specificity; 4) temporality; 5) hiological gradient (dose-response); 6) plausihility; 7)
coherence; 8) experiment; and 9) analogy.

3



viewed as an absolute requirement, consistent with the Bradford Hill method as described

by Sir Austin Bradford Hill himself.

Therefore, in my current weight-of-the-evidence assessment for Seroquel and

diabetes, I employed the Bradford Hill method as a guide in my assessment (see my

expert report which is attached to this Declaration and which I affirm contains my

scientific opinions in this matter). My use of the Bradford Hill method and weight-of

the-evidence assessment in the Seroquellitigation are consistent with my use of these

same tools in my practice as a pharmacologist throughout the years, and has also been

accepted by courts in other litigations including phenylpropanolamine (PPA) products,

diet drugs mown as "Fen-phen", and Zyprexa. It should also be pointed out that a

number of the defense experts have also employed a similar method for causation

analysis.

AZ has asserted that my use of the Bradford Hill method and weight-of-the

evidence assessment are "non-scientific" because I have limited my discussion only to

studies and evidence that support my position, ignoring studies that do not support my

position. This is totally false. As in any weight-of-the-evidence assessment, there may

be studies that both support a causation opinion and studies that do not. What is

important to show is that both types of studies have been considered. In my reference list

provided to defense counsel and during my deposition I discussed the fact that indeed

studies do exist that I have not cited and that may not support my position. However,

also, as discussed in my report and my deposition, it is the totality ofthe evidence that is

important to my eventual finding that Seroquel can cause hyperglycemia and diabetes as

well as weight gain. Although I have not given detailed rebuttals of each paper in my

expert report, I was prepared to discuss those papers at my deposition and in some cases

they were discussed while in other cases defense counsel chose not to discuss certain

published studies. Therefore, contrary to the defense's assertions I have not "cherry

picked" studies but have considered all of the studies available and concluded that the

totality of the evidence supports a weight-of-the-evidence assessment that Seroquel can

cause hyperglycemia and diabetes as well as weight gain.

I have used a method that is based on sound science and considers more than just

observational study data. It includes a consideration of the totality of available evidence,

4



which is consistent with the Bradford Hill method and would include experimental data

in cells, animals, and humans (experimentation and biologic plausibility under Bradford

Hill), data collected in chemically similar compounds (analogy under Bradford Hill),

epidemiological data, case reports, AZ clinical study data, and any other data or

information that I felt was relevant to the question of Seroquel and metabolic effects.

Although defense counsel attempt to discount the value of in vitro and animal studies, I

believe that all types of data (animal, in vitro, and human) are relevant to a cause and

effect assessment of diabetes risk and Seroquel use. Indeed, much of the data submitted

by AZ to the FDA as part of the drug approval process was animal experiments AZ

performed to assess safety and efficacy of Seroquel. It is curious that the company in tins

litigation context now chastises the very type of data it values in the drug approval

context.

I have also included case reports within my weight-of-the-evidence assessment

because, as described by Bradford Hill, such data are a type of experiment where there is

a component of challenge/dechallenge, where challenge refers to administration of a

drug, in this case Seroquel, and dechallenge refers to the situation where the drug is

removed. It should be noted that in the case of Seroquel, there are several case reports

that show that with dechallenge of a patient that developed hyperglycenlia or diabetes

while taking Seroquel, the hyperglycenlia or diabetes improved (e.g., Sobel et al. 19995
;

Domon and Cargile 20026
; Sneed and Gonzalez 20037

; Takahashi et al. 20058
; Marlowe

et al. 2007\ These type of case reports are consistent with the type of experimentation

described by Bradford Hill and are validly used in a weight-of-the-evidence causation

assessment.

I testified throughout my deposition, and explained in my expert report, that I

have relied on a variety of different types of data (in vitro data, animal data, clinical data,

5 Sobel, M. et a1. 1999. New-onset of diabetes mellitus associated with the initiation of quetiapine
treatment. J. Clin. Psychiatry 60:556-557.

6 Domon, S.E. and C.S. Cargile. 2002. Quetiapine-associated hyperglycemia and bypertriglyceridemic. J.
Am. Acad. Child Adalesc. Psychiatly 41: 495-496.

7 Sneed, K.B. and E.C. Gonzalez. 2003. Type 2 diabetes mellitus induced by an atypical antipsychotic
medication. J. Am. Board Fam. Pract. 16:251-254.

B Takahashi, M. et a1. 2005. Rapid onset of quetiapine-induced diabetic ketoacidosis in an elderly patient.
Pharmacapsychiatry 38:183-184.

9 Marlowe, K.F. et a1. 2007. New onset diabetes with ketoacidosis attributed to quetiapine. Sauth. Med. J.
100:829-831.
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epidemiological data, and statements in authoritative texts or by authoritative bodies) to

support my opinions regarding the adverse metabolic effects and human health risks

associated with Seroquel. Therefore, the method I have used is consistent with

methodology routinely used by scientists to assess causation and I have considered all of

the evidence before forming my opinion. The fact that after I formed my causation

opinions some studies were identified or published that when considered individually

may not support my findings is not sufficient evidence to suggest that my method was

non-scientific. In fact since then, there have also been new positive studies reflecting the

diabetogenic potential of Seroquel (e.g., Savoy et al. 2008 1°; DuMouchel et al. 200811
;

Meyer et al. 2008 12
). I have not put more weight on papers that support my opinions; I

have simply listed those papers in my expert report in order to fully define the evidence

that I have relied on.

2. AZ Counsel Suggest It Is Inappropriate to Consider Data on Drugs

Chemically Similar to Seroquel In a Weight-of-the-Evidence Assessment

In performing the weight-of-the-evidence causation assessment relating to

Seroquel, I used the Bradford Hill method, a standard, well recognized methodology

(discussed above) to guide my evaluation of the body of published literature. As already

discussed, these nine areas listed by Bradford Hill are not meant to be strictly applied but

instead used to guide the health professional. Several of the nine considerations,

however, have become an integral part of causation analysis. One such criterion is

"analogy" (see Hill 1965). As I discussed in my expert report and my deposition,

analogy is the process of examining a potential cause and effect relationship by looking

for chemically similar compounds, or other compounds with similar physical or chemical

properties, that mayor may not have produced similar adverse effects. This is the same

10 Savoy, Y.E. et a!. 2008. Differential effects of various typical and atypical antipsychotics on plasma
glucose and insulin levels in the mouse: evidence for the involvement of sympathetic regulation.
Schizaphr. Bull. Aug 14 [Epub ahead ofprint].

11 DuMouchel, W. et al. 2008. Antipsychotics, glycemic disorders, and life-threatening diabetic events: a
Bayesian data-mining analysis of the FDA adverse event reporting system (1968-2004). Ann.
Glin. Psychiatry. 20:21-31.

12 Meyer, J.M. et a!. 2008. Change in metabolic syndrome parameters with antipsychotic treatment in the
CATIE schizophrenia trial: prospective data from phase I. Schizophr. Res. 101:273-286.
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way that textbooks of phannacology and toxicology are organized. Classes of

compounds or drugs are discussed together in terms of the similarities in both their

toxicological and phannacological profiles. Although any two chemically similar

substances may differ quantitatively in terms of the doses required to produce certain

effects in anllnals and humans, the qualitative aspects of a phannacological and

toxicological profile of chemically similar compounds are usually very similar. In any

event, as a phannacologist I carefully reviewed the phannacological similarities and

differences of the agents. In fact, to ignore chemical classes would be contrary to

fundamental teachings ofphannacology.

To evaluate Seroquel, I thought it was important to look for chemically similar

compounds to predict the likely toxicological and phannacological profile of Seroquel,

since it has been lmown for decades that anti-psychotic drugs, including the atypical anti

psychotics, have effects to alter metabolism that can lead to weight gain and effects on

glucose metabolism (see any standard textbook of phannacology such as Baldessarini,

RJ. 1980. In: Goodman & Gilman's The Pharmacological Basis of Therapeutics, 61
"

edition, A.G. Gilman et al. (eds.), chapter 19, McMillan Publishing Co.: New York). In

these standard textbooks of pharmacology, it is taught that clozapine and olanzapine

(Zyprexa) are the two most chemically similar compounds to Seroquel. This is seen by

inspecting the ring structures of the compounds and the types of chemical groups

attached. Therefore, in these textbooks, the effects of clozapine are used as a standard for

comparison of the other chemically similar atypical anti-psychotics, including Zyprexa

and Seroquel. As a result, using the Bradford Hill methods of causation analysis, I have

used data on clozapine and Zyprexa as part of my weight-of-the-evidence assessment for

causation. Never have I only used data on chemically similar compounds. The clozapine

and Zyprexa data are only used as supporting information that demonstrate that there was

some predictability surrounding the effects of Seroquel on metabolic parameters and its

likely propensity to induce diabetes. It is a standard practice for a phannacologist and

toxicologist to perfonn a causation assessment and to use chemical analogy.

In my deposition and my expert report, I discussed my reasons for concluding that

clozapine and Zyprexa data were relevant to the Seroquel assessment. I noted that the

drugs were "chemically similar" and they had similar potencies on dopamine and

7



serotonergic receptors which, for efficacy and likely safety, is an important part of the

pharmacological profile of the drugs. Therefore, I believe I have provided valid scientific

reasons and used valid scientific methodology for utilizing clozapine and Zyprexa data as

part of the body of evidence supporting my conclusions about Seroquel. Therefore,

although other scientists may challenge my interpretation of the data, the use of

chemically similar compounds in my causation analysis is based on well-accepted

principles ofpharmacology and toxicology.

3. AZ Counsel Suggest Three Things Are Needed to Establish Causation

and These Three Things Are Not Provided for Seroquel

Defense counsel has suggested that three things are needed in order to establish

causation: I) biologic mechanism; 2) dose-response effect; and 3) general acceptance.

Defense counsel then suggests that I have failed to provide all three of these necessary

supports for causation in my opinions. I strongly disagree with both of defense counsel's

suggestions.

First, as discussed in detail above in section I ofmy declaration, there are NOT

three absolute requirements for establishing causation. Instead, consistent with the

method of Sir Austin Bradford Hill, there are nine considerations that should be applied

to the available data for any given situation and two of those nine do include plausibility

and biologic gradient. Plausibility is usually interpreted to mean biologic plausibility.

As the 1965 paper states: "It will be helpful if the causation we suspect is biologically

plausible. But this is a feature I am convinced we cannot demand." (see page 298 of Rill,

A.B. 1965. The envirornnent and disease: association or causation? Proc. Royal Soc.

Med. 58:295-300). This does not mean that it is necessary to completely understand any

mechanism of injury only that the cause-and-effect between the injury in question and the

agent being examined is based on some type ofplausible mechanism. As discussed

below, I have addressed this issue in my opinions. More importantly, however, general

acceptance is NOT one of the nine considerations for establishing causation. Therefore,

defense counsel is simply wrong in its suggestions.

Regardless, my expert report clearly outlines evidence that would support each of

these three areas, or provides reasons why certain aspects of all tlrree areas cannot be

8



provided based on currently available data. I will briefly point out the evidence I have

identified for each of these three areas.

With respect to biologic mechanism, I have stated in my expert report and my

deposition that no one Imows the exact molecular mechanism in anyone individual that is

responsible for the metabolic effects of Seroquel, including its effects to induce

hyperglycemia, weight gain, and diabetes. In fact, AZ's package insert for Seroquel states

in the Clinical Pharmacology Section 12.1 that "the mechanism of action of SEROQUEL,

as with other drugs having efficacy in the treatment of schizophrenia and bipolar

disorder, is unlmown." Instead, the insert goes on to discuss proposed mechanisms that

may explain its actions. Thus, not knowing with certainty the precise mechanism of

action of a therapeutic or an adverse effect does not mean that there is not evidence for a

likely biologic mechanism. Nor does it mean that you must need to know the precise

mechanism. Ifthat was the case, Seroquel and many drugs, which are recognized to have

certain intended therapeutic effects, yet the precise mechanism is not precisely

understood, would not be approved for human use, if one applied the same standards is

AZ is suggesting should be applied here. Moreover, often in medicine and pharmacology,

there can be more than one mechanism underlying therapeutic and adverse drug effects.

In paragraphs 35-40 ofmy report, I discuss the likely mechanisms underlying the

adverse metabolic effects ofSeroquel. Then, in my deposition I discussed these

mechanisms in even more detail.

I would first like to respond to defense counsel's statements regarding two

specific studies, Henderson et al. 200613 and Melkersson et al. 2005 14
• Mellcersson et al.

(2005) is a study of insulin release in vitro from rat pancreatic cells and the authors

reported that at the doses of Seroquel tested (10.6 M), there was no statistically significant

increase in insulin release, indicating that the drug did not directly stimulate insulin

release in rat pancreas under the conditions of the assay. Interestingly, in a similar study

13 Henderson, D.C. et aJ. 2006. Glucose metabolism in patieots with schizophrenia treated with olanzapine
or quetiapine: a frequently sampled intravenous glucose tolerance test and minimal model
analysis. J. Clin. Psychiatry 67:789-797.

14 Melkersson, K.I. et a!. 2005. The atypical antipsychotics quetiapine, risperidone, and ziprasidone do not
increase insulin release in vitro. Neuroendocrinol. Lett. 26:205-208.
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reported in 2001 (Melkersson et al. 2001 15
), clozapine but not olanzapine exhibited the

ability to directly stimulate insulin release in this experimental system. Given the well

accepted relationship between olanzapine (Zyprexa) and diabetes (see labeling from

Physicians' Desk Reference, 2008; ADA Consensus statement 200416
), it is clear that this

experimental model is not a sensitive indicator of the diabetogenic potential of anti

psychotic drugs in humans. Now considering the paper cited by the defense counsel

lmown as Henderson et al. (2006), this study reports results of testing in non-obese

schizophrenic patients where measures of insulin resistance in 7 patients taking Seroquel

was compared to 8 patients taking Zyprexa or 9 normal controls (not schizophrenic).

Although only Zyprexa was associated with statistically significant decreases in insulin

sensitivity index as compared to controls (where decreased insulin sensitivity is thought

to be associated with Type 11 diabetes), the insulin sensitivity index in Zyprexa-treated

patients was not statistically significant from the index value reported for Seroquel

treated patients. In most endpoints measured in the study, Seroquel treatment affected

insulin and glucose homeostasis in the same direction as did Zyprexa, although Zyprexa

showed greater diabetogenic potential. This result is actually consistent with my

opinions as I have identified Zyprexa as having a greater diabetogenic potential than

Seroquel, although the weight-of-the-evidence shows both drugs are capable of causing

hyperglycemia and diabetes.

I would also like to respond to defense counsel's concerns that some available

studies have shown that Seroquellaclcs certain specific activity under the conditions of

the assay being tested (e.g., Henderson et al. 2006; Mellcersson et al. 2005) by pointing

out that there are peer-reviewed published studies that do provide basic mechanistic or

biologic mechanism data specific to Seroquel (e.g., Dwyer and Donohoe 2003 17
; Savoy et

al. 2008 18
; Vestri et al. 200619

; Cope et al. 20052°). Th~ following is a brief discussion of

15 Melkersson, K.I. et aJ. 2001. Different effects ofantipsychotic drugs on iosulin release in vitro. Ellr.
Nelll"Opsychopharmacology 11:327-332.

J6 American Diahetes Association et aJ. 2004. Consensus development conference on antipsychotic drugs
and obesity and diabetes. Diabetes Care. 27:596-601.

17 Dwyer, D.S. and D. Donohoe. 2003. Induction ofbyperglycemia io mice with atypical antipsychotic
drugs that inhibit glucose uptake. Pharm. Biochem. Behov 75:255-260.

IE Savoy, Y.E. et aJ. 2008. Differential effects of various typical and atypical antipsychotics on plasma
glucose and insulin levels in the mouse: evidence for the involvement of sympathetic regulation.
Schizophr. BlIll. Aug 14 [Epub ahead ofprint].
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these papers and how they contribute to the potential or likely biologic mechanism of

Seroquel to produce metabolic effects including weight gain, hyperglycemia, and

diabetes.

Cope et al. (2005) provides a basis for a plausible and scientifically-based

mechanism that underlies the metabolic effects of SeroqueJ. The authors report

development of a mouse model to evaluate the effects of anti-psychotic drugs on food

consumption, body weight, and body composition. This model development was

undertaken in order to assist in understanding the Imown effects of some anti-psychotic

drugs to induce significant weight gain in patients undergoing pharmacological treatment.

The authors report that 4 weeks treatment with olanzapine (Zyprexa), quetiapine

(Seroquel), ziprasidone, or risperidone caused significant weight increases in mice but

only olanzapine and quetiapine were associated with significantly increased food intake.

The authors also conclude that their mouse model of anti-psychotic-induced weight gain

resembled the human experience with these medications. It should be noted that animals

treated with quetiapine showed a dose-response effect on food consumption (see page

6]] of Cope et al. 2005). Therefore, the results of this paper provide evidence for a

biologic mechanism of Seroquel-induced weight gain that is related to increased caloric

intake.

Dwyer and Donohoe (2003) also provide a basis for a plausible and scientifically

based mechanism that underlies the metabolic effects of SeroqueJ. The authors report use

of the same mouse strain used by Cope et al. (2005), C57BLl6J mice, of the same age

range but a different sex (Cope et al. used only female animals while Dwyer and

Donohoe employed only male animals). Interestingly, using only a single dose of]O

mg/kglday of Seroquel (a dose that would be equivalent to giving 700 mg to a 70 kg

human; a dose within the therapeutic range for humans), the authors reported statistically

significant increases in blood glucose levels at both 30 minutes and 3 hours after dosing.

The authors also reported that inhibition of glucose transport was correlated with the

hyperglycemic responses seen in the animals. It is the inhibition of glucose transport that

19 Vestri, H.S. el al. 2007. Atypical antipsychotic drugs directly impair insulin action in adipocytes: effecls
on glucose transport, lipogenesis, and antilipo1ysis. Neuropsychophormocology 32:765-772.

20 Cope, M.B. el al. 2005. Antipsychotic drug-induced weighl gain: developmenl of an animal model. Int. J.
Obesity. 29:607-614.
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is proposed as an underlying biologic mechanism for Seroquel as well as the other drugs

shown to have similar activity (e.g., risperidone, clozapineiJ
• Therefore, the results of

this paper provide evidence for a biologic mechanism of Seroquel-induced

hyperglycemia.

Vestri et al. (2006) is another paper that provides a basis for a plausible and

scientifically-based mechanism that underlies the metabolic effects of Seroquel. The

authors report results of in vitro testing to examine the effects of anti-psychotics,

including Seroquel, to exert direct cellular effects on insulin action and substrate

metabolism in adipocytes (fat cells). The cell lines used are ones routinely used to

examine adipocyte functions. The authors reported that quetiapine treatment significantly

reduced the lipolytic response to insulin in these cells; nonnally insulin stimulates

lipolysis, or fat breakdown. The effect of quetiapine was similar to the effect seen with

olanzapine and clozapine, in tenns ofpotency. Quetiapine also reduced the basal rate of

lipolysis in the cells, again similar in potency in producing tllis effect as compared to

olanzapine and clozapine. The authors conclude that they have shown that drugs like

quetiapine directly modulate insulin action and metabolic processes, "and the results are

relevant to the high risk o(obesity and diabetes conferred bv these medications" (see

page 6, left colunm ofVestri et al. 2006). Therefore, the results oftlns paper provide

evidence for a biologic mechanism of Seroquel-induced weight gain and diabetes.

Finally, Savoy et al. (2008) is another paper that provides a basis for a plausible

and scientifically-based mechanism that underlies the metabolic effects of Seroquel. The

authors report on the effects of anti-psychotic drugs, including Seroquel, on plasma

glucose and insulin levels in vivo in mice. Again, it is important to note that the dose of

Seroquel administered to the mice was 10 mg/kg, which if given to a 70 mg human

would be approximately 700 mg (in the therapeutic range). The authors report that

quetiapine produced statistically significant increases in plasma glucose (produced

hyperglycemia) but did not significantly increase plasma insulin levels in the mice; a

similar effect was reported for olanzapine and clozapine. It is also reported that the strain

of mice had an intact glucose-insulin homeostatic mechanism as evidenced by their

21 It should be noted that there is published literature available which supports the link of these two drugs to
hyperglycemia and diabetes as well.
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responses seen following glucose administration. The authors reported that the lack of

change in insulin levels in the mice with quetiapine treatment indicates that this drug is

blocking the acute insulin secretory compensation mechanism that is usually apparent

with hyperglycemic responses, an effect that is in agreement with other studies showing

inadequate insulin secretion in dogs treated with olanzapine. The authors further suggest

that the glucose response seen following treatment with quetiapine, as well as drugs such

as olanzapine and clozapine, is driven by activation of the sympathetic nervous system

via a central mechanism. Therefore, the results of this paper provide evidence for a

biologic mechanism ofSeroquel-induced hyperglycemia and diabetes.

Clearly, contrary to the defense counsel's assertions, I have provided a biologic

mechanism that is plausible and scientifically-based for the metabolic effects of Seroquel,

including a likely mechanism that could be acting independent of the additional weight

gain mechanism.

Now, with respect to dose-response assessment and review ofthe studies I have

cited as support for the weight-ofcthe-evidence, there are a variety of studies in cells,

animals and humans, studies that often examine different endpoints. As a result, there is

often a lack of dose-response information in anyone study. However, as mentioned

above with respect to the study by Cope et al. (2005), some studies do specifically

provide dose-response data. The study by Cope et al. (2005), for example, provides

dose-response information for weight gain and food consumption in mice, a model for the

effects of Seroquel in humans. The A2 clinical trials for Seroquel also provide data on

dose-response for weight gain in patients. However, due to the design ofmost

epidemiological studies, such dose-response infom1ation is generally not available, a fact

that is not an indicator of the lack of an effect for Seroquel but due to the fact that design

of such a study would require enormous resources in order to recruit patients at both low

and high doses of the drug, across diseases. For example, since higher doses ofSeroquel

are generally needed in order to treat schizophrenia, much lower doses of Seroquel may

be used for less difficult to treat psychiatric conditions. Comparing doses across disease

states is thus almost impossible with the epidemiological data currently available due to

the way the drug is used by physicians.
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There are, however, data from several AZ clinical trials that can be used to

examine the dose-response of metabolic effects with Seroquel treatment. For example,

data from AZ clinical trial 125 provides evidence that Seroquel treatment produces

statistically significant adverse effects on glucose metabolism. Study 125, the AZ study

that was supposedly designed to examine the adverse metabolic effects of Seroquel, was

a 24 week, open label study comparing effects of glucose metabolism and insulin

sensitivity in patients taking Seroquel (mean dose of 607 mg/day), and its closest market

competitors, Zyprexa and RisperdaI. It was not a blinded study, nor was it placebo

controlled, two important features of well-designed trials. The design of the study did

attempt to control for factors which might confound indicators of glucose dysregulation:

it was conducted in primarily white Eastern Europeans, with average baseline BMI of 24,

and was intended to exclude patients with history of diabetes or recent atypical

antipsychotic use. In other words, the study population was, in general, metabolicaIIy

healthy; tIus population is not representative ofthe general population that is exposed to

SeroqueI. The study report shows that there were statistically significant increases in both

mean fasting blood glucose (3.19 mg/dl) and the marker HbA1c (0.122%), indicating that

Seroquel may have disrupted the body's ability to regulate glucose in a fasting state.

Fasting C-peptide (a measure of endogenous insulin production) also increased,

indicating that the patients were now producing more insulin in a fasting state: a marker

for insulin resistance. Further, patients taking Seroquel experienced a mean weight gain

of3.65 kg (8 pounds) in just 24 weeks, a large amount of weight increase in a short

period oftime. The results of Study 125 provide evidence tIlat Seroquel at doses in the

range of 600 mg/day causes adverse metabolic effects, and that it may do so by

increasing body weight and/or by inducing insulin resistance.

Other AZ clinical studies also provide dose-response infonnation relating to

adverse metabolic effects. Data from AZ Clinical Trial Report 50771L00l5 reveals that

the company observed a dose-response effect of Seroquel on weight gain across the dose

range of 75 mg, 300 mg, and 600 mg Seroquel (see Table 45 ofreport). These effects are

supported by data from a recent June 2008 FDA submission by AZ in response to a

specific request by FDA to provide detailed analysis of clinical trials with metabolic data.

In this recent submission, which I received after my report and deposition transpired, AZ

14



reported that in placebo-controlled trials with Seroquel, there was a significant increase in

fasting blood glucose levels in patients taking Seroquel for a median time of only 55

days, with a significant number of the patients having fasting levels in the range of

diabetes (greater than 126 mg/dL; see Table 339 of the report; attached to the Plaintiffs'

exhibit submission). Inspection of data in Table 400 of this same report, also attached to

the Plaintiffs' exhibition submission accompanying the opposition to the Daubert motion,

reveals that in all trials, a list that did not include trials 41 and 49, despite the fact that

they did not appear to meet the exclusion criteria, there was still a significant shift to

diabetic levels offasting blood glucose (i.e., greater than 126 mg/dL) with Seroquel

treatment after a median treatment time of only 71 days. While AZ does not explicitly

articulate in the submission that the findings are statistically significant, it is clear from

the reading ofthe tables and considering the confidence interval that they are, in fact,

statistically significant. This is seen when one performs the relative risk (RR) calculation

which AZ neglected to include. I calculate that this data resulted in a RR of 1.73 (95%

confidence intervals 1.05-2.85) when quetiapine-treated patients from placebo-controlled

trials are compared with placebo-treated patients. In addition to the striking consistency

among the data in terms of seeing these effects (hyperglycemia that reaches levels

indicative of diabetes) across trials, the median time to appearance of the effects are

short, in days, characteristic of drug-induced effects, which can occur in days and weeks.

1believe the analysis of this totality of clinical trial data itself supports the dose-response

nature of the adverse metabolic effects of Seroquel.

It is also important to point out that the dose-response information available for

Seroquel and adverse metabolic effects such as weight gain, hyperglycemia and diabetes

indicates that these effects of Seroquel can be seen even at low doses. For example,

inspection of the tables from the AZ June 2008 FDA submission reveals that data from

Table 450 provide evidence for effects ofSeroquel to produce hyperglycemia and

diabetic level fasting blood glucose at low doses. In Table 450 it is seen that with

Seroquel treatment there was a statistically significant increase in the number ofpatients

exhibiting fasting blood glucose levels indicative of diabetes (> 126 mg/dL) as compared

to patients receiving placebo, with the average dose of Seroquel administered being only

180 mg for about 56 days of exposure (median exposure duration). The RR can be
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calculated to be 2.15 (95% confidence intervals 1.02-4.56) for Seroquel treatment.

Further support for the adverse effects of Seroquel even at low doses is found in the paper

by Buse et al. (2003)22. ill tills retrospective analysis of a patient claims database, the

authors reported that at a mean dose of only 80 mg quetiapine (Seroquel) was associated

wi th a statistically significant increase in the hazard ratio (HR) for development of

diabetes with Seroquel treatment to 1.7. Both of these studies provide evidence that the

effects of Seroquel to produce adverse metabolic effects are not limited to high doses of

the drug.

Finally, defense counsel has suggested that the weight-of-the-evidence opinions I

have expressed, that Seroquel can cause adverse metabolic effects that include weight

gain, hyperglycemia and diabetes, are not generally accepted. I strongly disagree. ill my

deposition I discussed with counsel the fact that there are review articles available on

diabetes risk and anti-psychotic drugs that state that Seroquel is associated with an

increased risk ofweight gain as well as diabetes. I would point to the 2004 consensus

statement by the American Diabetes Association (ADA 2004) where they conclude by

stating that "These three adverse conditions [obesity, diabetes, and dyslipidemia} are

closely linked, and their prevalence appears to differ depending on the SGA [second

generation anti-psychotic} used. Clozapine and olanzapine are associated with the

greatest weight gain and highest occurrence ofdiabetes and dyslipidemia. Risperidone

and quetiapine appear to have intermediate effects. Aripiprazole and ziprasidone are

associated with little or no significant weight gain, diabetes, or dyslipidemia, although

they have not been used as extensively as the other agents. " (see page 600, far right

column ofADA 2004). Therefore, tills panel of experts has singled out certain anti

psychotics as being of greater risk than others in terms ofweight gain and diabetes, with

quetiapine being one listed has having a greater risk than some ofthe others. This is

again consistent with my opinions where olanzapine would pose a greater risk than

Seroquel.

Similarly, I would point the Court to the most authoritative and widely relied

upon treatise in the field ofphannacology, Goodman & Gilman's: The Pharmacological

22 Buse, J.B. et al. 2003. A retrospective cohort study ofdiabetes mellitus and antipsychotic treatment in tbe
United States. J. Clin. Epidemiol. 56:164-170.
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Basis ofTherapeutics, a resource that is available at every hospital fonnulary and the

resource that I used when teaching phannacology to medical students. This text notes:

"Weigllt Gaill alld Metabolic Effects. Weight gain and its associated long-term

complications can occur with extended treatment with most antipsychotic and

antimanic drugs. Weight gain is especially prominent with clozapine and

olanzapine; somewhat less with quetiapine; even less with fluphenazine,

haloperidol, and risperidone; and is very low with aripiprazole, molindone, and

ziprasidone (Allison et al., 1999). Adverse effects ofweight gain likely include

increased risk ofnew-onset or worsening oftype 2 diabetes mellitus,

hypertension, and hyperlipidemia. Only some ofthese consequences are

explained by riskfactors associated with major psychiatric disorders

themselves. ,,23

Io addition to tins authoritative phannacology text, there are other textbooks that

describe the adverse metabolic effects of anti-psychotic drugs, including Seroquel. The

fact tlmt this discussion is found in textbooks is proof of the general acceptance of the

fact that Seroqllel can cause adverse metabolic effects including weight gain,

hyperglycemia, and diabetes. For example, in a textbook entitled "Applied Therapeutics:

The Clinical Use ofDrugs" it is stated that "Among the atypical agents, weight gain is

most common with clozapine and olanzapine, lowest with ziprasidone and aripirazole,

and intermediate with risperidone and quetiapine. "; further that "The issue ofweight

gain has important clinical implications in light ofthe link with impaired glucose

tolerance and type II diabetes, hyperlipidemia, and increased mortality. "; further that

"Patients who had no weight gain due to atypical antipsychotics can still develop

diabetes mellitus. ,,24 Io another textbook entitled "Pharmacotherapy Principles &

Practice" it is stated that in the case of quetiapine, "Mild weight gain and minor

elevations in triglycerides can occur. "; under the section for antipsychotics that "As a

group, however, they are more likely [than conventional agents} to cause metabolic side

effects such as weight gain, glucose dysregulation, and dyslipidemia. "; and further that

" See page 480 ofBaJdessarini, RJ. and F.I. Tarazi. 2006. Pharmacotherapy ofpsychosis and roama.
Goodman & Gilman's The Pharmacological Basis o[Therapeutics, 11th editioll. L.L.

24 Koda-Kimble, M.A. et aJ. 2009. Applied Therapeutics: The Clinical Use o[Drugs, 9th edition. Lippincott
Williams & Wilkins: Philadelphia, PA.
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"Among the atypical antipsychotic drugs approvedfor treatment ofbipolar disorder,

olanzopine is more likely to cause metabolic side effects. Quetiapine and risperidone

cause fewer metabolic effects than olanzopine. Aripiprazole alld ziprasidone are neutral

in effects 011 weight, glucose, alld lipids. ,,25 These statements provide further support for

the fact that the adverse metabolic effect profile of Seroquel is generally accepted by the

medical community.

Moreover, the above statements from these medical texts reflect to me, clear

general acceptance.

I hold additional relevant opinions as set forth in my expert report in this matter,

which is attached and incorporated by reference.

1declare under penalty ofperjury that the foregoing is true and correct. Executed

this~ day ofNovember 2008.

Laura M. Plunkett, Ph.D, DABT

25 Chisholm-Bums, M.A. et al. 2008. PharmacotheraDv Principles & Practice. McGraw-Hill: New York.
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I. Training and Qualifications

1. I am a pharmacologist, toxicologist, United States Food and Drug Administration

(FDA) regulatory specialist and principal ofa consulting company known as Integrative

Biostrategies, LLC. Integrative Biostrategies, based in Houston, Texas, is a consulting fIrm that

works at the interface ofbiological science, regulatory affairs and business decisions to provide

its clients with science-based solutions to issues associated with product development and

stewardship. Before joining Integrative Biostrategies in 200],] was head ofthe consulting fIrm

known as Plunkett & Associates.

2. ] am board-certifIed as a Diplomate of the American Board ofToxicology. ] am a

member ofseveral professional organizations and have authored or co-authored numerous

scientific publications. ] have over twenty years ofexperience in the areas ofpharmacology and

toxico logy and have worked in both government and academic research. ] have taught

pharmacology and toxicology at the undergraduate and postgraduate levels.

3. ] received a B.S. degree in ]980 from the University of Georgia and a Ph.D. in

pharmacology from the University of Georgia, College ofPharmacy in 1984. My doctoral
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research was focused in the area of cardiovascular pharmacology and specifically dealt with

delineating neurochemical mechanisms responsible for the cardiac toxicity of digitalis

glycosides.

4. From June 1984 through August 1986, I was a Pharmacology Research Associate

Training (PRAT) fellow at the National Institute of General Medical Sciences, Bethesda,

Maryland. I worked in a neurosciences laboratory ofthe National Institute of Mental Health. My

research focused on the role ofvarious brain neurochemical systems involved in the control of

autonomic nervous system and cardiovascular function.

5. From September 1986 to June 19891 was an Assistant Professor ofPharmacology

and Toxicology in the medical school at the University of Arkansas for Medical Sciences, Little

Rock, Arkansas, where I performed basic research in the areas ofneuropharmacology and

toxicology as well as cardiovascular pharmacology and toxicology. I taught courses for both

medical students and graduate students in pharmacology and toxicology as well as the

neurosciences. During this time, I studied drugs of all classes that affect brain function, including

anti-psychotic drugs. As a pharmacologist, my work was directed towards understanding the

biologic mechanisms of drug actions. Much ofmy focus was on drugs that affect brain function,

which includes anti-psychotics.

6. From December 1989 to August 1997, I worked for ENVIRON Corporation, first

in the Arlington, Virginia office and then in the Houston, Texas office. I worked specifically

within the health sciences group and most of my projects dealt with issues surrounding products

or processes regulated by the FDA. During my consulting career (ENVIRON, Plunkett &

Associates, and Integrative Biostrategies), I have worked on a variety of projects dealing with the

regulation ofproducts by the FDA, including human drugs, veterinary drugs, biologics, medical

devices, consumer products, dietary supplements and foods. I have advised my clients on

regulatory issues and strategies for their products (relating to both Canadian and American

regulations), designed preclinical and clinical studies for both efficacy and safety, advised clients

on issues related to statements regarding efficacy and warnings for their products based on the

current labelling regulations and generally acted as a regulatory affairs staff for small companies
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in their early stages ofproduct development. A tool common to all work my work as a consultant

would be risk assessment, including many projects where risks and benefits of human

therapeutics were at issue. Attached here in Appendix A is a copy of my curricu lum vitae.

II. Information Reviewed

7. During the course ofwork on this case, I have reviewed the following materials:

a) scientific literature relating to the pharmacology and toxicology of anti

psychotic drugs in general and quetiapine (Seroquel) in particular;

b) labelling for Seroquel as provided by the Physician's Desk Reference; and

c) regulations of the U.S. Food and Drug Administration (FDA) relating to the

development, approval, labelling and marketing of prescription drug products.

ill. Summary of Bipolar Disorder and Schizophrenia

8. Schizophrenia is a major mental illness described by the Diagnostic and Statistical

Manual ofMental Disorders ("DSM IV") as a psychotic disorder that is a chronic, severe and

disabling brain disease. The hallmark of schizophrenia is disordered thought and perception.

Typical symptoms include delusions and hallucinations. While most people diagnosed with

schizophrenia are not gainfully employed, a substantial minority do have gainful employment.

9. Bipolar disorder is described by the DSM IV as a mood disorder. Bipolar disorder

is a major mental illness, the hallmark ofwhich is manic episodes marked by a euphoric, irritable

or expansive mood. Patients with bipolar disorder usually also experience major depressive

episodes.

IV. Atypical Anti-psychotics

10. The primary class of drugs used to treat symptoms of schizophrenia and bipolar

disorder is known as anti-psychotics. Additionally, mood stabilizers or anti-depressants may also

be used to treat bipolar disorder.

11. Anti-psychotics fall into two general categories: the newly developed atypical

anti-psychotics and the older, conventional or typical anti-psychotics. The term "atypical" is
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applied to the newer drugs mainly because ofthe lower risks of adverse neurological effects

known as extrapyramidal effects. As a general rule, because many atypical anti-psychotics

(including Seroquel) still have patent protection, generic versions are not available and as such

they are more expensive to purchase and, as a result, more profitable to the manufacturer.

12. Conventional, or typical, anti-psychotics as a group include drugs ofa number of

different chemical classes. These drugs have efficacy to treat both bipolar disorder and

schizophrenia but also often exhibit significant side effects, including risk ofacute and long-term

neurological side effects, including extrapyramidal effects.

13. Atypical anti-psychotic drugs are considered as having less ofa risk ofproducing

extrapyramidal side effects, the unwanted neurological effects that are characterized by changes

in movement. In fact, the goal of introducing atypical anti-psychotics to the marketplace was to

provide an effective treatment that also improved the quality oflife of the patient. While the

exact mechanisms responsible for the pharmacological differences between typical and atypical

anti-psychotics have not yet been clearly defined, differences have been identified in the pattern

of brain neurotransmitter receptor systems affected by the various drugs, effects that can be seen

in responses elicited in animal models and/or effects that relate to the pharmacological and

toxicological responses in humans.

14. Anti-psychotics will only treat the symptoms of schizophrenia and bipolar

disorder; there is no "cure" for such disorders. The etiology of schizophrenia and bipolar

disorder also remains to be elucidated, although genetics appears to play some role in these

disorders.

15. Quetiapine, marketed in the U.S. under the trade name ofSeroquel, is a widely

prescribed prescription drug product that was approved by the FDA in 1997 for the treatment of

schizophrenia. Seroquel was subsequently approved for management of acute manic episodes

associated with bipolar disorder in 2004. I believe that Seroquel is also widely prescribed for off

label uses, including the treatment ofsleep disorders, control of agitation, anxiety, aggression

and behavioural disturbances.
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16. The psychotic symptoms treated with atypical anti-psychotic drugs such as

Seroquel include disordered thought processes, disorganized and/or irrational behaviour, and

degrees of altered mood, from severe agitation to severe withdrawal. Other drugs that have been

or are used in the treatment ofpsychotic disorders include phenothiazines (e.g., chlorpromazine,

also known as Thorazine; thioridazine, also known as MellariI), thioxanthines (e.g.,

chloprothixene, also known as Taractan; thiothixene, also known as Navane), haloperidol

(Haldol), clozapine (Clorazil), aripiprazole (Abilify), loxapine (Loxitane), molindrone (Moban),

pimozide (Orap), olanzapine (Zyprexa), riperidone (Risperdal), and ziprasidone (Geodon). The

optimum therapy for treating schizophrenia and bipolar disorder is chosen for each patient based

on the patient's medical history, including any risks of known side effects of the drug, and the

patient's response to the drug in relation to the drug's efficacy and adverse events.

17. The pharmacology ofSeroquel and other similar anti-psychotic drugs is described

in many textbooks and review articles (e.g., Goodman & Gilman's The Pharmacological Basis

ofTherapeulics, I I'" edition. 2006. Brunton, L.L. et al. (eds.), McGraw-Hill: New York, chapter

18). Seroquel produces its therapeutic and adverse effects through its activity on various receptor

systems in the brain and throughout the body. Seroquel is known to be an antagonist ofD], D2,

5-HT1A, 5-HT2A, HI, u], and U2 receptors. The efficacy ofSeroquel and other atypical anti

psychotic drugs has been linked to dopaminergic and serotonergic system antagonist activity.

However, the exact mechanism by which atypical anti-psychotic drugs produce their effects in

schizophrenia and bipolar disorders is not known.

v. Seroquel and Associated Health Risks

18. Seroquel is well absorbed following oral administration, with peak concentrations

achieved in the blood within 1.5 hours, and an elimination half-life in the range of6 hours. It is

widely distributed in the body and steady state blood levels are achieved within a few days.

Following oral administration, Seroquel is extensively metabolized although the major

metabolites are not pharmacologically active.

19. Seroquel use has been associated with deaths that have been attributed to severe

liver, kidney, and pancreatic damage. Its adverse effects include, but are not limited to,

Page 15



ketoacidosis, pancreatitis, diabetes mellitus, weight gain, hyperglycemia, blindness, increased

thirst, and hypoglycemia. Other serious injuries associated with Seroquel use include: a

potentially fatal condition known as neuroleptic malignant syndrome (NMS); tardive dyskinesia,

which can cause potentially irreversible, involuntary movements; and other serious health

problems associated with the onset ofdiabetes including heart disease, blindness, coma, seizures

and death. These adverse health effects have been reported following both short-term and longer

term use of Seroquel.

20. Some of the adverse health effects associated with Seroquel use have been

attributed to activity of the drug on certain receptor systems in the body. For example, orthostatic

hypotension seen in some patients administered Seroquel is thought to be attributed to <11

adrenergic antagonist activity ofthe drug while somnolence has been attributed to antagonism of

histamine type I (HI) receptors by Seroquel.

21. While Seroquel is similar in basic pharmacological profile to other atypical anti-

psychotic drugs, including olanzapine and risperidone, the potency ofSeroquel as an antagonist

at D2 and 5-HT2A receptors is less than either olanzapine or risperidone. Differences in potency

as an antagonist at certain receptor types may explain some ofthe differences observed among

the various atypical anli-psychotics in terms ofboth efficacy and toxicity.

22. It has been known for decades that many anti-psychotic drugs have effects to alter

metabolism that can lead to weight gain and effects on glucose metabolism (e.g., Baldessarini,

RJ. 1980. Drugs and the treatment of psychiatric disorders. In: Goodman & Gilman's The

Pharmacological Basis ofTherapeutics, 6,h edition. A.G. Gilman et al. (Eds.), chapter 19,

MacMillan Publishing Co.: New York). However, it has been recognized more recently (since

about 1999) that there appear to be differences among the various anti-psychotic drugs in terms

oftheir propensity for inducing weight gain and changes in glucose metabolism, as well as the

onset of diabetes (e.g., Melkersson, K. and M-L. Dahl. 2004. Drugs 64:701-723; American

Diabetes Association et al. 2004. Diabetes Care 27:596-601; Allison, D.B. et al. 1999. Am. J.

PsychiotlJl 156:1686-1896; Bobes, J. et al. 2003. Schizophr. Res. 62:77-88; Wetterling, T. 2001.

Drug Sa! 24:59-73; Buse, J.B. et al. 2003. J. Clin. Epidemiol. 56:164-170). Moreover, it has
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now been recognized that clinically significant hyperglycemia and diabetic complications can

occur during anti-psychotic treatment both with and without changes in body weight

(Newcomer, J.W. et aI. 2002. Arch. Gen. Psychialry 59:337-345; Newcomer, J.W. 2005. CNS

Drugs 19(5I):1-93). Because of the differences apparent among different anti-psychotic agents

in terms of risks ofdiabetes and weight gain, the effects of Seroquel cannot be considered simply

a "class" effect for atypical anti-psychotic drugs (Newcomer, lW. 2005. CNS Drugs 19(5uppI.

I):1-93). Different anti-psychotic drugs, including the second generation atypical anti-psychotic

agents, have different toxicological profiles.

23. Between January 1997 and July 2002, numerous adverse drug event reports were

submitted to the FDA. These reports indicated that patients consuming Seroquel experienced

significant adverse health effects, including hyperglycemia, diabetes, exacerbation of pre

existing diabetes, ketoacidosis, and death. These adverse event reports were discussed in an

article by Koller el al. (2004. J. Clin. PsychiallJI 65:857-863). The authors concluded that use

of Seroiquel may unmask or precipitate hyperglycemia in patients.

24. Case reports linking Seroquel use with hyperglycemia and/or diabetes appeared in

the published literature as early as 1999 (e.g., Sobel el al. 1999. J. eli11. PsychiaIIJI60:556-557).

25. A large study involving the U.S. Veterans' Administration (Semyak, MJ. el al.

2002. Am. J. Psychially 159:561-566) was performed in ]999 where records from all patients

being treated nationally with anti-psychotics were examined. The authors reported that there was

an increased risk of diabetes with exposure to certain anti-psychotic drugs. One of the drugs

shown to be associated with an increased risk was SeroqueI.

26. At a conference in Europe in 2002, Lambert and colleagues reported the results of

a matched case-contra I study of California Medicaid claims data from 1997 through 2000. They

found that there was an increased risk of developing type 11 diabetes in patients exposed to

Seroquel (Lambert el al. 2002. Eur. Neuropsychopharmacol. l2:S307).

27. In or about August of2003, a report in the Wall Slreel Journal showed that a

study of19,878 U.S. military veterans between October 1998 and October 2001 indicated that
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Seroquel and other members of the new class of anti-psychotic drugs posed a higher risk of

diabetes. The article stated that effects were most pronounced with Seroquel.

28. At a conference ofthe 1n/ernational Society for Pharmacoepidemiology held in

Philadelphia on August 23 and 24, 2003, study data were reported that showed that patients on

Seroquel had 3.34 times as many cases of diabetes as those on older antipsychotic drugs.

29. When considered as a whole in a weight-of-the evidence assessment, the available

scientific data indicate that Seroquel can cause physiological effects known to be risk factors for

diabetes, including increased body weight and other metabolic effects, and can cause diabetes

itself. The scientific data include case reports published on an ongoing basis since 1999 (Sobel,

M. et al. 1999. J. Clin. Psychia/IJI 60:556-557; Procshyn, R.M. et al. 2000. Can. J. Psychia/IJI

45:668_669; Wilson, D.R. et al. 2002. Schizophr. Res. 59:1-6; Domon, S.E. and C.S. Cargile.

2002.1. Am. A cad. Child Adolesc. Psychia/IJI 41: 495-496; Sneed, K.B. et al. 2003.1. Am.

Board Fam. hac/. 16:251-254), clinical data (e.g., Eorison, R. et al. 1996.1. Clin.

Psychopharmacol. 16:158-169; Small, J.G. et al. 1997. Arch. Gen. Psychia/lJI 54:549-557;

Arvanitis, L.A. and B.G. Miller. 1997. Bioi. Psychia/IJI42:233-246; Peuskens, J. and C.G. Link.

1997. Ac/a Psychia/r, Scand. 96:265-273; Copolov, D.L. et al. 2000. Psychol. Med. 30:95-105;

Brecher, M. et al. 2000. 1n/. J. Psych. Clin. hac/. 4:287-291; Wirshing, D.A. et al. 2002. J. Clin.

PsychiatlJI 63:856-865; Nasrallah, H. 2003. Psychonellroendocrinology 28:83-96; the product

insert for Seroquel in 2005, Physician's Desk Reference, pp. 662-667), a survey ofadverse drug

reports (Koller, E.A. et al. 2004. J. Clin. Psychia/IY 65:857-863), epidemiological data

assembled since 1999 (Sobel et al. 1999. J. Clin. Psychia/IJI 60:556-557; Semyak, MJ. et al.

2002. .11111.1. PsychiatlJI 159:561-566; Ollendorf, D.A. et al. 2004. MedGenMed 6:5; Citrome, L.

et al. 2004. Psychia/r. Sen'. 55:1006-1013; Leslie, D.L. and R.A. Rosenheck. 2004. Am. J.

PsychiatlJI 161 :1709-1711; Feldman, P.D. et al. 2004. 1. Am. Med. Dir. Assoc. 5:38-46;

Sacchetti, E. et al. 2005.1n/. Clin. Psychopharm. 20:33-37; Lambert, B.L. et al. 2006. Am. J.

Epidemiol. 164:672-681; Guo, U. et al. 2006. J. Clin. Psychia/1JI67:1055-1061; Guo, JJ. et al.

2007. Pharmacotherapy 27:27-35), and animal data (Cope, M.B. et al. 2005.1n/. J. Obesity

29:607-614). Each source of information is important in the analysis of the risks associated with
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use ofSeroquel, and is consistent with accepted methods for establishing causation in a weight

of-the-evidence analysis (Hill, A.B. 1965. Proe. Royal Soc. Med. 58:295-300).

30. 1 believe that the available scientific data demonstrate that Seroquel consumption

and use can cause adverse metabolic effects that include, but are not limited to an increased risk

ofclinically significant body weight gain, hyperglycemia, altered glucose metabolism, and an

increased risk of diabetes and diabetes-related complications.

31. It is also important to remember that although clinical trials had been performed

with Seroquel as part ofthe drug development process, such trials are limited in their ability to

identify risks associated with drug use by the general population. This is because such drug

development clinical trials are performed in either healthy volunteers or in patients that have

often been pre-screened for the propensity to develop adverse effects such as hyperglycemia or

diabetes, with such patients then usually excluded from studies. It is only after a drug has been

placed on the market, and wider exposure is seen, that a true picture ofthe adverse effects

associated with a drug can be observed. As a result, 1believe that companies have the duty"to

carefully monitor their drugs after approval and during marketing for either the existence ofnew

adverse events or a higher than expected incidence of known adverse effects.

32. Scientific studies have established that there are apparent differences among anti-

psychotic drugs in terms of risks of diabetes, weight gain and other adverse health effects

discussed above. As a result ofthese differences, and differences in toxicological profiles, 1

believe that side effects arising through the consumption of Seroquel cannot be described as a

"class effect" for all atypical anti-psychotic drugs.

33. Finally, when considering the adverse health effects associated with use of

Seroquel, it is important to realize that Seroquel is not unique in terms of its efficacy. Studies

have shown that other anti-psychotic drugs have similar effectiveness to Seroquel but have less

risk for hyperglycemia, weight gain, metabolic disturbances and diabetes. Therefore, there are

safer alternative therapies that could be used that would also provide for effective treatment but

with fewer side effects.
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34. For example, in the CATIE Schizophrenia Trial, a trial sponsored by the National

Institute ofMental Health which is the largest trial conducted to date comparing efficacy and

safety of some ofthe most prescribed anti-psychotic drugs, it was shown that clozapine was

more effective than other atypical anti-psychotics (i.e., Seroquel, Zyprexa, Risperdal). Further,

when all ofthe atypical agents studied were examined, including Seroquel, none ofthe agents

was more effective or better tolerated than the typical anti-psychotic, perphenazine (Manschreck,

T.C. and R.A. Boshes. 2007. Harv. Rev. Psychiatl]! 15:245-258; Nasrallah, H.A. 2007..J. CUll.

PsychiatlJ! 68:5-11).

VI. Mechanisms Underlying the Adverse Effects of Seroquel

35. Although the exact molecular mechanisms responsible for the metabolic effects of

Seroquel have not been established, there are data that describe the basic mechanisms that lead to

the effects ofSeroquelon body weight gain and altered glucose metabolism, and eventually

diabetes. However, weight gain is not a prerequisite for atypical anti-psychotic drug-induced

effects on glucose metabolism and induction oftype II diabetes (Newcomer, J.W. 2004. Clill.

Ther. 26:1936-1946; Newcomer, lW. 2005. CNS Drugs 19(5I):1-93; Dwyer, D.S. and D.

Donohoe. 2003. Pharm. BiocheuL Behav. 75:255-260; Ardizzone, T.D. et al. 2001. Brain Res.

923:82-90; Dwyer, D.S. et al. 1999. Prog. Neuro-Psychopharmacol. BioI. Psych/at. 23:69-80;

Newcomer, J.W. et al. 2002. Arch. Gell. Psychiat. 59:337-345; Koller, E.A. and P. Murali. 2002.

Pharmacotherapy 22:841-852; Koller, E. et al. 2001. Am. 1. Med. 1I I :716-723; Ebenbichler,

C.F. et al. 2003. J. Clill. Psychiat. 64:1436-1439).

36. Clinically significant body weight gain is often seen with administration of

Seroquel to patients (Borison, R. et al. 1996. J. Clill. Psychopharmacol. 16:158-169; Small, lG.

et al. 1997. Arch. Gell. Psychiatry 54:549-557; Arvanitis, L.A. and B.G. Miller. 1997. Bioi.

PsychiallJ! 42:233-246; Peuskens, J. and C.G. Link. 1997. Acla Psychiatr, Scand. 96:265-273;

Copolov, D.L. et al. 2000. Psycho I. Med. 30:95-105; Brecher, M. et al. 2000. Int. J. Psych. Clill.

Pract. 4:287-291; Nasrallah, H. 2003. Psychoneuroendocrinology 28:83-96). The effects of

atypical anti-psychotics on weight gain have been shown to be attributable to both increased

caloric intake (increased appetite) and decreased energy expenditure (Gothelf, D. et al. 2002. Am.
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J. PsychiatIJI159:1055-1057; Virkkunen, M. et al. 2002. Pharmacopsychiatl)' 35:124-126).

These mechanisms for increased body weight gain are consistent with the fact that Seroquel has

effects on neurotransmitter systems in the brain that affect appetite and mood. It is well

established in the medical literature that a clinically significant increase in body weight is a risk

factor for diabetes (e.g., Foster, D.W. 1994. Diabetes mellitus. In: Harrison~s Principles of

Internal Medicine, 13/10 edition. KJ. Isselbacher et al. (Eds.), chapter 337, McGraw-Hili: New

York). Therefore, any effect of Seroquel to increase body weight is a significant risk for the

development of diabetes.

37. As discussed above, Seroquel administration to patients has been linked to an

increased risk of type II diabetes (see the weight of the evidence discussion above). The

mechanisms responsible for development oftype II diabetes have been examined in both animals

and humans. Type II diabetes is a disorder that is characterized by normal or high levels of

insulin in blood at the same time that glucose levels in blood are elevated. The condition is

sometimes referred to as insulin resistance. Insulin normally acts to promote transport of glucose

across cell membranes (reducing blood glucose levels) and to inhibit lipolysis. Resistance to the

activity of insulin leads to hyperlipidemia and eventually to hyperglycemia and even

development of diabetes. Although increased weight gain has been discussed as a likely factor in

the development of insulin resistance and drug-induced diabetes, there are data that demonstrate

Seroquel-induced effects on glucose metabolism and insulin resistance that are independent of

weight gain.

38. Observational data has shown that atypical anti-psychotics that are structurally

similar to Seroquel (i.e., c10zapine and olanzapine) can exert direct effects on glucose-insulin

homeostasis by induction of hyperinsulinemia (Melkersson, K.J. et al. 2003.

Psychopharmacology 170:157-166; Melkersson, K.J. et al. 2000. J. Clin Psychiatl)' 61 :742

749). The increased levels of insulin lead to decreased insulin sensitivity in tissues and could

lead to an insulin-resistant state (Melkersson, K. and M-L. Dahl. 2004. Drugs 64:701-723). In

vitro data have shown that olanzapine stimulates insulin release from pancreatic islet cells

(Melkersson, K. 2004. ElI1: Neuropsychopha1111Qcology 14:115-119). Regardless of the exact

molecular changes that may occur in anyone patient treated with Seroquel, these data indicate
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that atypical anti-psychotics that are pharmacologically and chemically similar to Seroquel have

direct and indirect effects on glucose metabolism that are consistent with the development of

insulin resistance, hyperglycemia and potentially type II diabetes. Considered together, the

mechanistic data provide evidence for both direct and indirect effects that can lead to

disturbances in glucose metabolism and development oftype lJ diabetes. These findings are

supported by findings with atypical anti-psychotic drugs, including data specific to Seroquel,

that have linked the drugs to induction of diabetes, apart from the induction ofweight gain

(Dwyer, D.S. and D. Donohoe. 2003. Pharm. Biochem. Behav. 75:255-260; Ardizzone, T.D. et

al. 2001. Brain Res. 923:82-90; Dwyer, D.S. et al. 1999. Prog. Neuro-Psychopharmacol. Bioi.

Psychiat. 23:69-80; Newcomer, J.W. et al. 2002. Arch. Gen. Psychial. 59:337-345; Koller, E.A.

and P. Murali. 2003. Pharmacotherapy 22:841-852; Koller, E. et al. 2004. J. Clil7. PsychiatlJI

65:857-863; Ebenbichler, C.F. et al. 2003. J. Clil7. Psychial. 64:1436-1439).

. 39. The data indicate that administration ofSeroquel can cause diabetes and/or the

effects on glucose metabolism that can lead to diabetes. The data also indicate that Seroquel

poses a greater risk for hyperglycemia and diabetes, both with and without body weight gain,

than some other anti-psychotic drugs.

40. Although available studies have focused on the association oftype lJ diabetes

with Seroquel treatment, as well as treatment with other atypical anti-psychotic drugs, the

toxicity ofthese drugs, which includes altered glucose metabolism, obesity, and hyperglycemia,

would also be significant risk factors for individuals with undiagnosed type 1 diabetes or a

genetic predisposition for type I diabetes. Type 1 diabetes is characterized by a loss of insulin

secretion capacity due to the loss of beta cells in the pancreas. The loss of insulin secretion

capacity means that type 1 diabetics would need to rely on exogenous sources of insulin to

control blood glucose levels. Therefore, it is only common sense that any effects of a drug such

as Seroquel to affect glucose metabolism or blood glucose levels would be a greater risk for

individuals who already are at risk oftype 1 diabetes or who are not yet exhibiting clinical signs

and symptoms oftype 1 diabetes.

Vll. Warning of Health Risks
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41. Despite the findings ofthe studies discussed above, AstraZeneca failed to warn

the FDA, physicians, other health practitioners, and patients ofthe adverse metabolic effects

associated with the consumption of Seroquel at the time these risks were first identified.

42. A review of the most recent product labelling for Seroquel that is available to

health professionals demonstrates that, in my opinion, the warnings related to risks of

hyperglycemia and diabetes in particular are not adequate to convey the risks posed by Seroquel

itself. The discussion of hyperglycemia and diabetes is put forth as an effect of anti-psychotics in

general only.

43. At the time that the Seroquel labelling failed to adequately warn physicians ofthe

risks associated with use ofthe drug, other international regulatory bodies were requiring

specific changes to product labelling related to the risks of hyperglycemia and diabetes that were

associated with Seroquel, not anti-psychotics in general. For example, in Japan, physicians were

being specifically warned to not use Seroquel in patients with a history of diabetes and to

monitor patients for development of glucose abnormalities"during treatment with Seroquel,

regardless of their medical history. Additionally, in 2005 permission to market Seroquel in

France had been denied due in part to the risk of hyperglycemia and diabetes associated

specifically with Seroquel, again not anti-psychotics in general. Accordingly, ] believe that the

physicians in the U.S., and as a result their patients, were not being supplied with adequate risk

information related to hyperglycemia and diabetes even though actions had been taken in other

countries to warn physicians and patients ofthese risks.

44. As a result, ] believe that the product warnings were wholly inadequate to warn

physicians and their patients ofthe significant adverse metabolic effects associated with the

consumption ofSeroquel. Nonetheless, Seroquel was marketed heavily as safe and effective for

the treatment ofbipolar disorder and schizophrenia, promising fewer side effects than other

similar treatments including the other atypical anti-psychotics on the market. Further, Seroquel

was being prescribed by physicians for treatment of conditions other than bipolar disorder and

schizophrenia (off-label use), which use] believe was known by Astra-Zeneca.
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vm. Conclusion

45. In conclusion, based on my training and experience as a pharmacologist,

toxicologist, and risk assessor, it is my opinion that Seroquel can cause hyperglycemia and

diabetes. The adverse health effects, including these adverse metabolic effects, associated with

the consumption and use ofSeroquel were predictable based on the known pharmacological

profile of the drug and would have been predicted prior to the approval ofSeroquel based on the

known effects of other structurally similar anti-psychotic drugs. Moreover, the adverse health

effects associated with Seroquel consumption and use can be serious, life-threatening conditions

and were recognized in the published medical literature soon after the drug was approved. All

opinions expressed in this report are based on a reasonable degree of scientific certainty.

IX. Compensatiou

46. My compensation by plaintiffs attorney in this matter is at the rate of$300.00 per

hour for review of documents and materials related to the case and $400.00 per hour for

testimony.

X. Previous Testimony

47. A list of my previous testimony for the past four years is included in Appendix B.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Food and Drug Administration 
Rockville, MD 20857 

TRANSMITTED BY FACSIMILE 

James L. Gaskill, PharmD 
Director 
Promotional Regulatory Affairs 
AstraZeneca 
AstraZeneca Pharmaceuticals LP 
1800 Concord Pike 
Mailstop D1C-715 
Wilmington, DE 19803-8355 
Fax (302) 886-2822 

RE: NDA # 20-639 
Seroquel® (quetiapine fumarate) Tablets 
MACMIS ID #14670 

Dear Dr. Gaskill: 

The Division of Drug Marketing, Advertising, and Communications (DDMAC) of the U.S. Food 
and Drug Administration (FDA) has reviewed a professional sales aid (238110) for Seroquel®' 
(quetiapine fumarate) tablets (Seroquel) submitted by AstraZeneca under cover of Form FDA 
2253. This piece is false or misleading because it minimizes the risk of hyperglycemia and 
diabetes mellitus and fails to communicate important information regarding neuroleptic 
malignant syndrome, tardive dyskinesia, and the bolded cataracts precaution. Thus, the 
promotional material misbrands the drug in violation of the Federal Food, Drug, and Cosmetic 
Act (Act), 21 U.S.C. §§ 352(a) & 321 (n). Cf. 21 CFR 202.1 (e)(6)(i). The promotional material 
raises significant public health and safety concerns through its minimization of the risks 
associated with Seroquel. 

Background 

According to its FDA-approved product labeling (PI), Seroquel is indicated for the treatment of 
acute manic episodes associated with bipolar I disorder, as either monotherapy or adjunct 
therapy to lithium or divalproex and for the treatment of schizophrenia. 

The PI includes important warnings and precautions. It states (in pertinent part): 

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 
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The Division of Drug Markeling, Advertising, and Communications (DOMAC) of the U.S. Food
and Drug Administration (FDA) has reviewed a professional sales aid (238110) for Seroquer
(quetiapine fumarate) tablets (Seroquel) submitted by AstraZeneca under cover of Form FDA
2253. This piece is false or misleading because it minimizes the risk of hyperglycemia and
diabetes mellitus and fails to communicate important information regarding neuroleptic
malignant syndrome, tardive dyskinesia, and the balded cataracts precaution. Thus, the
promotional material misbrands the drug in violation of the Federal Food, Drug, and Cosmetic
Act (Act), 21 U.S.C. §§ 352(a) & 321(n). Cf. 21 CFR 202. 1(e)(6)(i) The promotional material
raises significant public health and safely concerns through its minimization of the risks
associated with Seroquel.

Background

According to its FDA-approved product labeling (PI), Seroquel is indicated for the treatment of
acute manic episodes associated with bipolar I disorder, as either monotherapy or adjunct
therapy to lithium or divalproex and for the treatment of schizophrenia.

The PI includes important warnings and precautions. It states (in pertinent part):

WARNINGS

Neuroleptic Malignant Syndrome (NMS)
A potentially fatal symptom complex sometimes referred to as Neuroleptic Malignant
Syndrome (NMS) has been reported in associatlon with administration of antipsychotic drugs,
induding SEROQUEL. Rare cases of NMS have been reported with SEROQUEL. ClinIcal
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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 (mabdomyolysis), 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 (e.g., 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 
re introduction 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 
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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 (e.g., 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 centra! 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, jf 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
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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 (eg, 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 

Orthostatic Hypotension 
SEROQUEL may induce orthostatic hypotension associated with dizziness, tachycardia and, 
in some patients, syncope, especially during the initial dose-titration period. SEROQUEL 
should be used with particular caution in patients with known cardiovascular disease, 
cerebrovascular disease or conditions which would predispose patients to hypotension. 

Cataracts 
Examination of the lens by 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 
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. 
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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 d'iabetes
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
fisk factors for diabetes mellitus (e9, 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

Orthostatic Hypotension
SEROQUEL may induce orthostatic hypotension associated with dizziness, tachycardia and,
in some patients, syncope, especially during the initial dose-titration period. SEROQUEL
should be used with particular caution in patients with known cardiovascular disease,
cerebrovascular disease or conditions which would predispose patients to hypotension.

Cataracts
Examination of the lens by 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
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.
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After reviewing the available data pertaining to the use of atypical antipsychotic medications 
and diabetes meilitus adverse events, FDA asked all manufacturers of atypical antipsychotics 
to include a warning in their PI regarding this risk on September 11, 2003. FDA believes that 
the safe use of Seroquel can be enhanced by informing prescribers and patients about these 
events and increased attention to the signs and symptoms of diabetes meilitus may lead to 
earlier detection and appropriate treatment and thus reduce the risk for the most serious 
outcomes. The PI including the hyperglycemia and diabetes meilitus warning for Seroquel 
was approved on January 12, 2004. 

Misleading Presentation 

Page two of the professional sales aid starts with a prominent header, which states "Diabetes 
Information," and then presents the following five bullets: 

• Hyperglycemia, in some cases extreme and associated with ketoacidosis, 
hyperosmolar coma, or death, has been reported in patients treated with atypical 
antipsychotics, including SEROQUEL 

• The relationship of atypical use and glucose abnormalities is complicated by the 
possibility of increased risk of diabetes in the schizophrenic population and the 
increasing incidence of diabetes in the general population 

• The results of retrospective studies of SEROQUEL and diabetes have been discrepant 
• Postmarketing reports of diabetes or diabetes-related events are very rare (<0.01 %) 

with SEROQUEL. These reports were confounded by preexisting or coexisting risk 
factors and/or had limited information 

• SEROQUEL is an atypical that has had over 16 million patient exposures worldwide 
since its approval in 1997. AstraZeneca beiieves that the available scientific and 
medical data do not establish that SEROQUEL causes diabetes 

The first two bullets contain information from the Warning in Seroquel's PI regarding 
Hyperglycemia and Diabetes Meilitus concerning the observed hyperglycemic events and the 
areas of uncertainty about the glucose abnormality findings. While the agency acknowledges 
that it has not been established whether Seroquel causes diabetes, you fail to include 
information regarding the increased risk of treatment-emergent hyperglycemia-related 
adverse events in patients treated with atypical antipsychotics. The increased risk may be 
due to confounding factors and is not completely understood, but a warning about it was 
recently added to Seroquel's Pi to enhance the safe use of Seroquel and protect public 
health. Because your bullets about the relationship between the use of Seroquel and 
hyperglycemia leave out this information, the bullets are misleading and undermine the 
warning. 

Furthermore, the fourth bullet claims that the percentage of diabetes or diabetes-related 
events in post-marketing reports is "very rare (<0.01%) with Seroquel." In light of the 
voluntary nature of post-marketing adverse event reporting by healthcare professionals and 
patients, it is infeasible to obtain an accurate percentage of ail diabetes or diabetes-related 
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After reviewing the available data pertaining to the use of atypical antipsychotic medications
and diabetes mellitus adverse events, FDA asked all manufacturers of atypical antipsychotics
to include a warning in their PI regarding this risk on September 11, 2003, FDA believes that
the safe use of Seroquel can be enhanced by informing prescribers and patients about these
events and increased attention to the signs and symptoms of diabetes mellitus may lead to
earlier detection and appropriate treatment and thus reduce the risk for the most serious
outcomes, The PI including the hyperglycemia and diabetes mellitus warning for Seroquel
was approved on January 12, 2004.

Misleading Presentation

Page two of the professional sales aid starts with a prominent header, which states "Diabetes
Information," and then presents the following five bullets:

• Hyperglycemia, in some cases extreme and associated with ketoacidosis.
hyperosmolar coma, or death, has been reported in patients treated with atypical
antipsychotics, including SEROQUEL

• The relationship of atypical use and glucose abnormalities is complicated by the
possibility of increased risk of diabetes in the schizophrenic population and the
increasing incidence of diabetes in the general population

• The results of retrospective studies of SEROQUEL and diabetes have been discrepant
• Postmarketing reports of diabetes or diabetes-related events are very rare «0.01%)

with SEROQUEL. These reports were confounded by preexisting or coexisting risk
factors and/or had limited information

• SEROQUEL is an atypical that has had over 16 million patient exposures worldwide
since its approval in 1997, AstraZeneca believes that the available scientific and
medical data do not establish that SEROQUEL causes diabetes

The first two bullets contain information from the Warning in Seroquel's PI regarding
Hyperglycemia and Diabetes Mellitus concerning the observed hyperglycemic events and the
areas of uncertainty about the glucose abnormality findings. While the agency acknowledges
that it has not been established whether Seroquel causes diabetes, you fail to include
information regarding the increased risk of treatment-emergent hyperglycemia-related
adverse events in patients treated with atypical antipsychotics. The increased risk may be
due to confounding factors and is not completely understood, but a warning about it was
recently added to Seroquel's PI to enhance the safe use of Seroquel and protect public
health. Because your bullets about the relationship between the use of Seroque! and
hyperglycemia leave out this information, the bullets are misleading and undermine the
warning.

Furthermore, the fourth bullet claims that the percentage of diabetes or diabetes-related
events in post-marketing reports is "very rare «0.01%) with Seroquel." In light of the
voluntary nature of post-marketing adverse event reporting by healthcare professionals and
patients, it is infeasible to obtain an accurate percentage of all diabetes or diabetes-related
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adverse events associated with Seroquei based upon these reports. Therefore, quantifying 
post-marketing adverse events in this manner is misleading. 

Omission of Material Facts 

Promotional materials are misleading if they fail to reveal facts that are material in light of the 
representations made or with respect to consequences that may result from the use of the 
drug as recommended or suggested in the materials. Specifically, the professional sales aid 
fails to include relevant risk information about the Warnings and Precautions that it presents. 
While the professional sales aid states that "Prescribing should be consistent with the need to 
minimize the risk of tardive dyskinesia," it fails to reveal that the risk of developing the 
condition 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 
increase. The sales aid also fails to mention that the syndrome may partially or completely 
remit if antipsychotic treatment is withdrawn. Additionally, the professional sales aid states 
that "A rare condition referred to as neuroleptic malignant syndrome has been reported with 
this class of medications, including SEROQUEL." This statement is misleading in that it fails 
to reveal that NMS is a potentially fatal symptom complex associated with the administration 
of Seroquei. Furthermore, the professional sales aid fails to convey the important information 
from the PI regarding the clinical manifestations of NMS and that management of NMS 
should include immediate discontinuation of antipsychotic drugs. 

The professional sales aid states that "Precautions include the risk of seizures, orthostatic 
hypotension, and cataract development." This statement is misleading because it omits 
material facts from the PI about these risks. In particular, it fails to mention important 
information from the bolded cataracts precaution recommending that physicians examine all 
patients at initiation of Seroquei treatment or shortly thereafter, and at six month intervals 
during chronic treatment, to detect cataract formation. 

Conclusion and Requested Action 

For the reasons discussed above, the professional sales aid misbrands Seroquei in violation 
of the Federal Food, Drug, and Cosmetic Act (Act), 21 U.S.C. §§ 352(a) & 321 (n). Cf. 21 
CFR202.1(e)<6)(i). 

DDMAC requests that AstraZeneca immediately cease the dissemination of violative 
promotional materials for Seroquei such as those described above. Please submit a written 
response to this letter on or before November 30, 2006, stating whether you intend to comply 
with this request, listing all violative promotional materials for Seroquei the same as or similar 
to those described above, and explaining your plan for discontinuing use of such materials. 
Please direct your response to me at the Food and Drug Administration, Center for Drug 
Evaluation and Research, Division of Drug Marketing, Advertising, and Communications, 
5901-B Ammendale Road, Beltsville, MD 20705-1266, or facsimile at 301-796-9878. In all 
future correspondence regarding this matter, please refer to MACMIS # 14670 in addition to 
the NDA number. We remind you that only written communications are considered official. If 
you choose to revise your promotional materials, DDMAC is willing to assist you with your 
revised materials by commenting on your revisions before you use them in promotion. 
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adverse events associated with Seroquel based upon these reports. Therefore, quantifying
post-marketing adverse events in this manner is misleading.

Omission of Material Facts

Promotional materials are misleading jf they fall to reveal facts that are material in light of the
representations made or with respect to consequences that may result from the use of the
drug as recommended or suggested in the materials. Specifically, the professional sales aid
fails to include relevant risk information about the Warnings and Precautions that it presents.
While the professional sales aid states that "Prescribing shoUld be consistent with the need to
minimize the risk of tardive dyskinesia," it fails to reveal that the risk of developing the
condition 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
increase. The sales aid also fails to mention that the syndrome may partially or completely
remit if antipsychotic treatment is withdrawn. Additionally, the professional sales aid states
that "A rare €ondition referred to as neuroleptic malignant syndrome has been reported with
this class of medications, including SEROQUEL." This statement is misleading in that it fails
to reveal that NMS is a potentially fatal symptom complex associated with the administration
of Seroquel. Furthennore, the professional sales aid fails to convey the important information
from the PI regarding the clinical manifestations of NMS and that management of NMS
should include immediate discontinuation of antipsychotic drugs.

The professional sales aid states that "Precautions include the risk of seizures, orthostatic
hypotension, and cataract development." This statement is misleading because it omits
material facts from the PI about these risks. In particular, it fails to mention important
information from the balded cataracts precaution recommending that physicians examine all
patients at initiation of Seroquel treatment or shortly thereafter, and at six month intervals
during chronic treatment, to detect cataract formation.

Conclusion and Requested Action

For the reasons discussed above, the professional sales aid misbrands Seroquel in violation
althe Federal Food, Drug, and Cosmetic Act (Act), 21 U,S,C, §§ 352(a) & 321(n), Cf 21
CFR 202,1 (e)(6)(i),

DDMAC requests that AstraZeneca immediately cease the dissemination of violative
promotional materialS for Seroquel such as those described above. Please submit a written
response to this letter on or before November 30, 2006, stating whether you intend to comply
with this request. listing all violative promotional materials for Seroquel the same as or similar
to those described above, and explaining your plan for discontinuing use of such materials.
Please direct your response to me at the Food and Drug Administration, Center for Drug
Evaluation and Research, Division of Drug Marketing, Advertising, and Communications,
5901-B Ammendale Road, Beltsville, MD 20705-1266, or facsimile at 301-796-9878, In all
future correspondence regarding this matter, please refer to MACMIS # 14670 In addition to
the NDA number. We remind you that only written communications are considered official. If
you choose to revise your promotional materials, DDMAC is willing to assist you with your
revised materials by commenting on your revisions before you use them in promotion.
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The violations discussed in this letter do not necessarily constitute an exhaustive list. It is 
your responsibility to ensure that your promotional materials for Seroquei comply with each 
applicable requirement of the Act and FDA implementing regulations. 

Failure to correct the violations discussed above may result in FDA regulatory action, 
including seizure or injunction, without further notice. 

Sincerely, 

{See appended electronic signature page} 

Robert Dean, MBA 
Regulatory Review Officer 
Division of Drug Marketing, 

Advertising, and Communications 
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The violations discussed in this letter do not necessarily constitute an exhaustive list. It is
your responsibility to ensure that your promotional materials for Seroquel comply with each
applicable requirement of the Act and FDA Implementing regulations.

Failure to correct the violations discussed above may result in FDA regulatory action,
including seizure or injunction, without further notice.

Sincerely,

(See appended electronic signature page)

Robert Dean, MBA
Regulatory Review Officer
Division of Drug Marketing,

Advertising, and Communications



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 
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DECLARATION OF WILLIAM WIRSHlNG, M.D.

My name is William C. Wirshing. I am over twenty-one years of age, am of sound

mind, have never been convicted of a felony, and am otherwise competent to make this

Declaration-Report. I have personal Imowledge of all factual statements contained herein

and all such factual statements are true and correct as outlined herein in this declaration-

report.

Qualifications and Expertise

1. I graduated in 1978 from the College of Engineering at the University of

California at Berkeley with highest honors and a Bachelors of Science degree in Electrical

Engineering and Computer Science (minor in bioelectric systems). I received my M.D. from

the University of California at Los Angeles in 1982, receiving the Sandoz Award for

"Excellence in the Behavioral Sciences." I remained at UCLA for both my rotating



internship, during which I focused on internal medicine, neurology, and pediatrics and for my

three-year residency training in psychiatry. My final year of residency was at the West Los

Angeles Veterans Affairs Medical Center where I was ChiefResident in Geropsychiatry.

Over the next two years, I was a Post Doctoral Research Scholar at UCLA, a fellowship

position through the National Institute of Mental Health during which I learned and applied

clinical research techniques for the study ofpersons with severe schizophrenia.

2. I am the Vice-President in charge of research and continuing medical

education for Exodus Inc. in Culver City, California and also Clinical Director of Exodus

Real Recovery in Agoura Hills, California. In my clinical psychiatric practice, 1 see

approximately 325 new patients in a typical month; supervise nearly a dozen psychology

doctoral candidates; and teach over a dozen nursing, social work, and nurse practitioner

students.

3. Over the decades between 1986 and 2006, both my clinical work and research

focus remained on the treatment of persons with schizophrenia. I was the Chief of the

Schizophrenia Treatment Unit at the VA Medical Center during the vast bulk ofthis time

frame, and was also the Co-Chief of the Schizophrenia Outpatient Research Clinic during the

last ten years.

4. Given my expertise in the treatment of schizophrenia, I have had occasion to

prescribe Seroquel and the other antipsychotic agents and have extensive first hand clinical

and academic experience with the medication. I was invited to be one of nineteen experts

who presented their findings and opinions at the consensus development conference in

November 2003 before the American Diabetes Association; the American Psychiatric
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Association; the American Association of Clinical Endocrinologists and the North American

Association for the Study of Obesity. It was the findings oftbis conference that resulted in

tbe February 2004 Consensus Statement in the journal Diabetes Care, cited by counsel.

5. I have also been involved in litigation regarding another anti-psychotic agent,

olanzapine (Zyprexa). I was found qualified to testify before the MDL court in that

litigation. Moreover, as a lead witness for the State of Alaska in litigation involving

Zyprexa, Eli Lilly did not challenge my qualifications and I presented my opinions in that

recent trial which settled before verdict.

6. I have attached my curriculum vitae and the report I submitted to counsel for

Plaintiffs in this litigation, and I incorporate those documents by reference herein. I also

incorporate my deposition testimony.

Definitions

7. I have been asked to provide some basic definition of some salient medical

terms: OGTT, two hour and fasting glucose and HbAlc.

OGTT is a standard test of glucose metabolism wherein a patient in a
fasting state is administered a standard oral glucose load (usually
75gm) and has hislher blood glucose measured at standard intervals out
to two hours.

Two hour glucose: The plasma glucose measured two hours after the
oral glucose load in the OGTT

Fasting glucose: Plasma glucose measured in the fasting state (i.e.,
at least 8 consecutive hours of fasting--though sometime the
definition is extended to 12 hours.

HbAIC: This is glycosolated hemoglobin. It is a measure of the
percentage of the hemoglobin (the oxygen carrying molecule of red
blood cells) that has an attached glucose element. It is integrated
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summary of the severity of glucose elevations a person has had over
the preceding 60 days. It integrates hoth the severity of the
elevated glucose and the amount oftime such elevations occurred. It
does not though distinguish between levels and time (i.e., low
elevations over a protracted period and high levels over a briefer
epoch will both result in an elevated HbAlc).

Responses to Particular AstraZeneca Statements

8. I have reviewed the brief of AstraZeneca that criticizes my opinions and

methodology and I believe it is important to respond.

9. AZ lawyers state "Dr. Wirshing has no scientifically reliable basis for

extrapolating from weight gain allegedly related to Seroquel to diabetes. Dr. Wirshing

ignores the data that contradict his opinion and relies instead on the cherry-picked weight

gain data." I respond as follows:

10. The fact that Seroquel induces significant and sometimes massive increases in

adiposity is indisputable. The data supporting this have been available to the company since

before launch. The data are so compelling in fact that the company recently (July 2008,

Jeffries & Alam) proposed that weight gain be changed to a "very common" undesirable side

effect in their labeling. There are literally hundreds of studies to support this observation.

Among the more recent of these studies carried out and reported by AstraZeneca (July 2008,

Jeffries & Alam Weight Gain in Adolescents) concerns the impact on weight gain in

adolescent populations treated from three to 26 weeks. In the 3-week trial a jaw dropping

12% gained in excess of 7% of their body weight (FDA definition of clinically significant for

pharmaceutical studies) versus 0% in the placebo group (on average 1.7kg vs. O.4kg).

During the 26-week study patients gained an average of 4.4kg with a startling 45% gaining
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more than 7% of their body weight.

11. I have personally treated in excess of3000 patients with quetiapine over the

last decade. Of these, several hundred have developed diabetes and I have been responsible

for delivering their endocrinologic care over the years. I have designed, implemented, and

currently run programs to help my patients control and loose the weight gain associated with

quetiapine and other related psychoactive compounds. For me, weight gain and diabetes are

not abstract constructs to be sifted from the voluminous data of trials but stark daily clinical

realities. The weight gain in my patients is at least as resistant to weight reduction

techniques as the "normal" weight gain. It requires diligence, focus, and consistency over a

protracted period of time which is difficult for any group ofpeople, nevertheless tllose with

mental illness.

12. The causal relationship between weight gain and diabetes is established,

robust, and unarguable. The connection between Seroquel and diabetes has become generally

accepted in the medical community. It is referenced not just in multiple peer reviewed

journals, but also in numerous recognized text books, including Harrison's Internal

Medicine; Goodman and Gillman's The Pharmacological Basis a/Therapeutics and

psychiatry texts including Schatzberg, MD, Alan F., Charles B. Nemeroff, MD, PhD, The

American Psychiatric Publishing Textbook of Psychopharmacology. 3'd Ed. Arlington, VA:

American Psychiatric Publishing, Inc.

13. Indeed the defense's own expert stated in his report that the causal connection

between excessive weight (obesity) and diabetes is larger than tile causal impact of smoking

on lung cancer. Dr. Koplan however, seeks to draw an artificial line between the risk and
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import of obesity, or pre-existing BMI and added weight gain, suggesting that because

obesity is such an important risk factor, any other risk factors pale by comparison and are

thus epidemiologically and clinically inconsequential.

14. As a clinical and academic physician practicing with this patient population, I

was surprised by such an incorrect and flippant approach to the very real risk ofthe Seroquel

induced weight gain in this already high risk population. Dr. Koplan disregarded an

abundance ofliterature that establishes the risk. For example, the Fontaine study, Estimating

the Consequences ofAnti-Psychotic Induced Weight Gain on Health and Mortality Rate,

used the Framingham Heart Study's public use data set and national statistics on population

demography to estimate the expected effect of weigh gain on number of deaths and incident

cases ofIGT [Impaired Glucose Tolerance] and HTN [hypertension] for a 10 year period.

Critically "results indicated that the estimated deleterious effects of weight gain were greater

for people with higher BMI's at baseline, for greater degrees ofweight gain." Indeed, the

study found thal the relationship of impaired glucose tolerance with BMI is "monotonically

increasing." Pages 277-278. In the discussion, Fontaine et. aI., noted that the impact of

weight gain would be even more deleterious amongst the schizophrenic population, precisely

because of their increased baseline risk:

lilt seems likely that additional weight gain from atypical agents will increase
both the prevalence and severity of elevated BM1, as well as further increase
the medical diseases that are associated with weight gain and higher BMls
(Henderson et.al., 2000). This will cause the BMI distribution from the
Framingham sample, a sample of primarily non- schizophrenic individuals, to
result in conservative estimates when extrapolated to the schizophrenic
population. Fontaine, ibid., at 283.

I5. I was also surprised to see Dr. Kop1an' s Declaration minimizing the import of
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weight gain superimposed on underlying elevated BMI in light of the fact that he was a co

author of a paper by Mokdad and others entitled The Continuing Epidemics ofObesity and

Diabetes in the United States, JAMA 2001: 286910. In that study, Dr. Koplan and his co

authors note that "Both BMI and weight gain are major risk factors for diabetes ....For every

I-kg increase in measured weight, the risk of diabetes increased by 4.5% in a national sample

of adults." (bold added for emphasis) Mokdad at 1197.

16. Similarly, Resnick, HE et. al. suggest in the article Relation ofWeight Gain

and Weight Loss on Subsequent Diabetes Adults, Journal of Epidemiology and Community

Health; (Aug 2000; 54,8) that many overweight people have not reached a threshold at which

additional weight gain fails to increase diabetes risk reflecting that an increased weight for

that population, which pushes them over that threshold, will have obvious deleterious clinical

consequences including of course, diabetes. Finally, the literature on this issue is ever

growing. Just this week the New England Journal of Medicine published a study from

Sweden entitled Clinical Risk Factors, DNA Variants and the Development ofType 2

Diabetes by Lysenko N. Engl. J. Med 2008:359:2220-32. This study looked at risk factors

beyond obesity and weight gain, and considered genetic risk factors as well. Lysenko notes

"[w]e also evaluated whether genetic risk factors would further increase the risk imposed by

an increase in the BMl.. .There was a stepwise increase in diabetes risk with an increasing

number of risk alleles and increasing quartiles ofBMI or a disposition index above OT below

the median ..." Lysenko at 2229.

17. The above data reflect a fundamental premise of clinical medicine - that each

incremental risk factor can worsen outcomes and can be contributory, or in legal parlance,
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are substantial contributing factors. Tbe Koplan analysis which disregards the import of

incremental drug induced weight gain in an already obese person is incorrect and plainly

contrary to good medicine and science. Obviously all these risks are important and hence

they are all substantial contributing factors in assessing the etiology of the diabetes.

18. Indeed, the ADA Consensus Conference developed important clinical

guidelines including baseline monitoring (including for personal and family history of

obesity, etc.) and measurements of weight, blood pressure, fasting plasma glucose and fasting

lipid profile prior to inception of antipsychotic medication and thereafter follow-up

monitoring at specific intervals. Moreover, the consensus tells physicians that "if a patient

gains greater than or equal to five percent ofhis or her initial weight at any time during

therapy, one should consider switching the SGA." The data reflect that Seroquel causes such

an appreciable weight gain or higher in a significant number of patients. These

recommendations would be superfluous if the Koplan view of the evidence was correct since

ifthe underlying obesity or other underlying or "confounding" risk factors already exist, thc

incremental weight gain independently related to Seroquel would be immaterial. Of course,

it is highly material to real patients in the clinical setting and hence those guidelines are well

founded. Even AZ has recognized their validity in the additional recommendations in the

later package inserts.

19. It has been and continues to be my opinion that quetiapine induces its most

deleterious impact on endocrinologic functioning (i.e., glucose regulation) largely through its

impact on weight gain. Diabetes, though, is but one of the many possible downstream

consequences of excessive adiposity. Additionally, though weight gain is a large and often
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times dominant causal factor for Type II diabetes, it is by no means the only one. Other

established risk factors include family history, smoking status, ethnicity, and hepatic

functioning (Lyssenko et aI, 2008), as well as emerging specific genetic factors (Meigs, et.

aI., Genotype Score in Addition to Common Risk Factorsfor Prediction ofType 2

DiabetesMeigs, et. aI., N. Engl. J. Med 2008; 359:22008-19. 2008.

20. Thus, while the defense is correct in stating that "on average" it can take an

extended time for the deleterious impact of excessive weight to exert its ultimate effect on

diabetes, there is enormous variance in this figure. In patients, for example, who were obese

at baseline, and had several of these additional clinical factors, quetiapine induced weight

gain would be expected to have a much more rapid impact on glucose metabolism and

ultimately the expression of frank diabetes.

21. In addition to the well-established and recurrently documented connection

between quetiapine induced weight gain and diabetes, there is a growing body of evidence to

suggest that quetiapine may have an additional deleterious impact on glucose metabolism.

For example, Studies 126 and 127, which formed the basis for the recent changes in the

adverse experiences section, suggested that quetiapine use resulted in a several fold increase

in new onset diabetes over an extremely brief period of time. While there were only a small

percentage of patients who developed diabetes, the brevity of exposure suggests that

quetiapine was exerting this toxicity through "extra-adiposity" avenues. It is not known

exactly what these mechanisms might be (hepatic, neurogenic, and pancreatic have all been

suggested), however such an effect could easily account for the many rapid onset diabetes

cases that have been reported. It would also account for the few cases 1have personally seen
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where discontinuing the quetiapine caused a remediation of the diabetes and reintroduction

resulted in additional diabetic decompensation. In any event, even though I believe that the

weight gain adiposity is the most obvious, if not predominant mechanism, it does not exclude

other co-occurring mechanisms. In medicine, the development of disease is frequently

multifactorial and there are often multiple mechanisms that explain how a drug causes an

effect. In any event, one does not need to fully appreciate the mechanism of action to accept

that a certain adverse or salutary response is related to a medication's ingestion. We still do

not fully understand the mechanism of action as to how the SGA's, including Seroquel, have

a beneficial effect on certain mental illnesses and the same is true for many medications, if

not the majority of all medications. Nevertheless certain adverse drug reactions are widely

appreciated.

22. Study 125 further highlights this latter point. This study is touted by

AstraZeneca as the only study designed to examine the question of whether SeroqueI may

cause diabetes. On the contrary, Study 125 was actually designed NOT to detect certain

important markers for Seroquel-induced glucose dysregulation. Significantly, despite the

design limitations, proper interpretation of the results of Study 125 provides evidence that

Seroquel does indeed cause diabetes by inducing insulin resistance.

23. Study 125 was a 24 week, open label study comparing effects of glucose

metabolism and insulin sensitivity in patients taking Seroquel, and its closest market

competitors, Zyprexa and Risperdal. It was not a blinded study, nor was it placebo

controlled, two very important features of well-designed trials. The design of the study did

attempt to control for factors which might confound indicators of glucose dysregulation: it
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was conducted in primarily white Eastern Europeans, with average baseline BMI of 24, and

intended to exclude patients with history of diabetes or recent atypical antipsychotic use. In

other words, the study population was (generally speaking) metabolically healthy. As

explained below, it is for precisely this reason that the primary endpoint of the study fails to

properly measure Seroquel's diabetic potential.

24. The primary endpoint of the study was the change at 24 weeks of the

"area under curve" in a 2 hour oral glucose tolerance test (OGTT). The OGTT is a standard

clinical measure to detect abnormalities in glucose metabolism. Indeed, a peak blood sugar

exceeding 200mg/dl following a glucose load is part ofthe definition ofDM. It is, though, a

decidedly down stream effect in a person with Type II DM. Area under curve values such as

those identified as the primary endpoint of this study would be very unlikely to shift in an

endocrinologically healthy group in but 24 weeks time, even with the significant weight gain

that occurred in Study 125. Given what we know about DM, one would not expect a

population of increasingly obese patients to manifest an average shift in OGTT for years

(though marked individual variation would be expected-see above). A much more sensitive

measure of glucose regulation are so-called clamp studies (gold standard) or calculating a

HOMA index (less rigorous and more variable). These tests are able to detect subtle changes

is glucose regulation well before the insensitive OGTT.

25. The primary endpoint used in Study 125 measures how well a patient's body

disposes of glucose immediately following a glucose load; essentially, whether these

generally healthy patients were able to produce enough insulin to meet the load. Not

surprisingly, the results indicated no statistically significant change from baseline to Week 24
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in these metabolically healthy patients. The primary endpoint of this study does NOT

measure the body's regulation of glucose in the fasting state, nor does it measure insulin

resistance. In other words, the primary endpoint will NOT reveal whether Seroquel has

increased insulin resistance in these patients, whether the pancreas must now produce more

insulin in order to meet the glucose load, or whether Seroquel has produced a disturbance in

fasting blood glucose levels.

26. What is truly important and informative about the results of Study 125 are the

statistically significant positive findings in the secondary parameters, particularly taken in the

context of the small sample size (110 patients completing the study in the Seroquel ann) and

relatively short duration (24 weeks). There were statistically significant increases in both

mean fasting blood glucose (3.19 mgldl) and HbAlc (0.122%), indicating that Seroquel may

have disrupted the body's ability to regulate glucose in a fasting state. Fasting C-peptide (a

measure of endogenous insulin production) also increased, indicating that these patients were

now producing more insulin in a fasting state: a marker for insulin resistance. Further,

patients taking Seroquel experienced a mean weight gain of3.65 kg (8 pounds) in just 24

weeks. All of these findings were statistically significant despite the fact that the study was

powered to look at another (less useful) primary endpoint. The results of Study 125 provide

additional evidence that Seroquel causes diabetes, and that it may do so by inducing insulin

resistance, even over a comparatively brief epoch.

27. Overall it appears that there are some additional non-adiposity factors that

may be contributing to the diabetes seen with quetiapine use. Though I continue to be of the

opinion that the lion's share of the causal equation goes to increases in adiposity, in certain
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patients these other factors may in fact predominate.

28. Defendant's make other incorrect comments about my opinions. Defendant

claims that I improperly extrapolate from an accepted premise - that obesity can cause

diabetes - to an unfounded claim -"that any amount of weight gain over any period of time

will cause diabetes." The defendants misstate. I explain that quetiapine leads to weight gain

and that weight gain leads to diabetes. I did not say "any weight gain." Rather, I explained,

"[u]sing the FDA's definition of clinically pertinent weight gain (i.e., a 7% increase)

quetiapine routinely impacted over 25 percent of the treated population."

29. Defendant states that I do not actually offer an opinion that Seroquel

causes diabetes. Instead, they claim I opine that Seroquel causes weight gain and, as a result,

"it is axiomatic" that Seroquel will lead to diabetes - eventually." The word "eventually" is

tacked on by the defendants. I state that "it is axiomatic that increases in obesity will result

in subsequent increases in hyperglycemia, frank diabetes, hyperosmolar coma, and even

death due to endocrinologic complications." As I explained above, there is a wealth of

literature showing that each incremental kg of weight increase correlates to development of

diabetes in some.

30.. I hold additional relevant opinions as set forth in my expert report in

this matter, which is attached and incorporated by reference. Additional opinions were

elaborated in my deposition. The documents I reference in this Declaration-Report are

annexed as exhibits to the Declaration of Paul Pennock, Esq.

I declare under penalty of peIjury that the foregoing is true and correct.
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E:tecuted thi~ 24th day ofNovember 2008.
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IN THE SUPERIOR COURT OF THE STATE OF DELAWARE
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William C. Wirshin!,'.. ivl.D.

Education"1 and Proressional Back!,'.rmmd

Education
J graduated in 1978 from the College of Engineering at the University of Cali I(lrnia <II

Berkelcy with highest honors (cumulative G.P.A. 3.93) and a Bachelors ofSeil'nel'
degree in Eleclrieal Engineering and Computer Scienee Iminor in hioelectronic s)'stems).
During my lenure there. J was elected to membership in the Phi Beta Kappa and Tau Beta
Pi honor socielies. The I,)nner is traditionally reserved only Il,r those pursuing a
"liberal" educational experience (e.g" College ofl.ellcrs and Seicnce) and the laller is the
equil'ukm entity le)r studems in the science-intensive curriculum of the School or
Engineering. Allhough I Ihcn be!,'.an medical SChOll I al IJC!.i\ alrnost immedinlcly
following my undergraduate studies. my education was interrupted \Vh~n Illy youngest
hrother dL'"YcllljlL'd and then succumbed 10 brain Cilllcer during l11y first and second years.
Durin!,'. se\'erallen);lhy arranged absences Irom school in soulhern Calili}rnia. I assisled
l11y mother in caring for my brother and worked as an engineer in iV!oun1ain Vic\\' (i.l'.~

"Silicon Valley") California thl'Du);h Ihe beginning ,}fm) third ),ear <II UCLA.

I eompleled my under);rmitmle medical schooling t"on lime", despite my protraeled
absenccs Ii'om campus) with a 3.97 GPA and was given the Sandoz award fi1J'
"Excclknce in the Behavioml Sciences" at graduation in I'JR2. 1n addition. I was elcctcd
10 the Alpha Omega Alpha Medical I-Iunor Society '11lhe end or my Ihird ye;lr. I
remained at UCI.A li,r buth my roiHling inlernship during which I focused on internal
medicine. Ilcurology. and pediatrics and I~Jr my three-year residency training in
psychiatry. !'dy linal year of residency Iraining I was the Chief Resident in
Cieropsyehialry althe West Los Angeles Velemns AmIir, Medical Cenler. Over the next
two years. I was a Pust Doetoml Research Seholar at UCI.A. II lellowship pusilion
through lhe Nalional Institute Dflv1entnl Health during which I learned and applied
clinical research techniques for Ihe study of persons with sevcre schizophrenia. My
mentors were Pro lessors Van PUllen. Goldslein, and !\;Iarder.

Clinical. Rcsearch. and Teaching Baekground
I rcmained at both UCLA ;md the afliliated West Los Angele, Veterans l\ITairs Medical
Center until late in 2006. Oyer Ihe two decadcs between 1986 and 200r, though, bllih 111\'

clinical work and research rocus remained on the Ireallllel11 "f persons with
schizophrenia. I W;IS Ihe Chier ufthe Schizophrenia Treatment llnit at Ihc VA iVledieal
Ccnter during the vast bulk of this epoch. and was also the Co-Chief of the Schiwphrenia
()utpatiel11 Rl'scarch Clinic during the last ten years. Though I rose through the
traditional academic ranks at UCLA and l'ven reached Ihe levclof rull Professor <)I'cr live
years ahead "f'·schedulc". I never lost my r"scinali"n with clinic-al carc and never tradd
il for more administmlive tasks as mv career wandercd tht'Du!!h the decades. Since, .
leaving Ihe lr"ditional mnks of"cademia, J have been ahle 10 continue and even expand
Illy dual inlerests in clinical work and teaching. Over the last year I have been Vice
President in charge of rcseureh and cOll1inuing medical education for Exodus Inc. in
Culver CilY, CA and "Iso Clinical Director of Exodus Real Recovery in Agoura Jlills.
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CA. In a typical month. 1 now see approximately 325 new patients; supervise nearly a
dozen psychology doctoral candidates: and tcach over a dozen nursing. social work. and
nurse practitioner students. Over the ellurse of my cmeer. I have taken care of ovcr
twenty live Ihousallll patients. the vast majorily of whieh have suffered from one or
another psychotic illness.

As is usual among clinical aeadcmicians. my patient care tasks and research interests
dovetailed cllnsistently and have always taken place in a setting with medicaltrainces at
every level of experience. Teaching these persons ovcr the years has been the third majur
leg of my voentionallife. Unlike most of my academic colleagues. I never thought of
thesc teaching duties as on llbligation to be lolerated and where possible shunted tom)'
younger colleagues, 1n fact. it generally occupied thc lOp spot in my persunal emotiDnal
ranking of our traditional tasks (i,e" teaching, research. and patient care). !'vl,' teaching
has been honllred o"er the years with several awards from both 111y Siudents and
colleagues. including 2006 when I was again nominated for the Golden Apple /\ward hy
the graduating medical school dass (the highest teaching accolade in the School of
iVI~diL"inl'). 1 cLIITL'ntly give u\-cr 125 routine lectures pcr }'car aimy various work sites.

Within thc comexl I1f thcse various pl1sitions and responsibilities, I haw been able tl1
experience. study. and then teach others about the care oCserious1y mentally ill pati'cnts.
While I have becn most el1nsistently compelled by and ftlseinatcd with ihe protolypic
psychotic illness schizophrenia. persons with bipl1lar illness (i.e .. "manic deprcssil'e
disorder") have takcn up a close second placc OWl' the years, Like any aeadc'mician in
111)' area. I have sought and received grants to continue my studies und have published in
the pcer reviewed literature \lI'ith the substantial aide 111' my colleagues and assislllnls
see my attachcd CV for the details). I believe that I have heen rortunate in the extreme
tn have had tbese professionalopPl1t1unities. They have permitted me to live an enviable
lYork life that I was never able to master and was there!;,re neither predictable nor
routine.

Experience With Industry
Thesc sundry positi()ns also bmught me into conlllet with the pharmaceutical industry that
coincidentally became increasingly interested in the treatment or psychotic persons 'It the
very nllSet of my career in the mid 19SIJ"s. This time marked the beginning. or the ,ewnd
signilic311l epoch of pharmacologic treatment uf psychosis (The /irsl nne having begun in
the early 1950's but which had plateaued by the late I')60',). This period saw the
development, Ic,ting. ,md subsequent marketing or what came to be known as the
"Second Generation" or "AlypieaJ" antipsyehotie compounds. Though nol truly
revolutionary Dr even novel per St' (sec below), they did eonstitltte a signilical1l advance
in many. though nol aIL :Ispeets over the older medications, This mutual interest in the
Ireatment or psychosis allowed me to ..tesl" potential medications in my patients under
controlled protocol conditions Irom the beginning ortheir development by industry,
Although not every medication thaI we tested over the years survived the gaull1let of
clinieallesting. we were able to test every medication that did receive the approval to
market by the Food and Drug Administration.
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Tile appr\wal process for medications is a lengthy one tilat has become increasingly
burdened by regulation and requirements over the years. As a consequence. it can take
years il,r n given eDmponnd !<) move from lirsttesting in patients to full marketing
approval. Among the medications tbat we tested and studied that went on to receive
approval have been risperidone tappl'O\'[\1 J994). olanzapine (1996). zipmzadone f20(0).
<lripiprnzole (2002). and '1uetiapine (1997). The early and pmlunged nature ol'this
experience allowed us to develop a clinical knowledge of the real world effects ofthesc
drugs that was orten l1tthe very forefront ufthe entire lield, As is usual with
pharmacolugic compounds. our novel discoveries and ubservations generally invul ved
the toxic eflects ralhcr than the therapelllic impacts of the dmgs.

In the early to mid I ')90's we were among the vcry first to report on the curious
mctabolic effects. In particular. wc nuticed that many of our patients gainl'd weight when
lirst begun "n these drugs and at a mte that was. on occasion. singular in our experiencc.
We "Iso nuted thm these patients soon began to sufler the usual downstream
conseqtlencC'~ ur gaining weight (e.g.. glucose intolerance. n'ank diabetes. and even
severe hyperglyccmia with resultant hyp~rnsmnlar coma). As is customary in the
academic world. we desnibed nul' experience in the peer reviewed literature and reported
it at any number of scientilic meetings. In addition. though. we worked with industry to

extend. understand. and hopefully lind ways to remediate these various toxicities. The
increasingly high eeolH,lmic slakes of the Jield sometimes lead those in industry to
conl\tse the ml'Ssage and the messenger (at least from my perspeclive). As a
consequence. our relationships would. ur [11 least could. sour and blossom suddenly.
d~pcnding 011 the dewils of our latest report. As ,m~ might expcct. Dur obsel'\'ations and
conclusions were not inl'requently challenged by olle company ollly to be embraced lind
pmll10ted bv its eompetitor.

I did not have any direct dealings with Imperial Chemical Industries. as Zeneca was
called prior to their name change. while they were developing their antipsychotic
compound ICI204()]() (quetiapine's "name" prior to its receiving a 1')I'I11al designation by
the nonwnclature committee). I was. however. very I'amiliar with the published
preclinical and clinical literature on the drug in the 1980's and early 1990·s.
Immediately aflcr launch in the United States in 1997. I began to lecture I,ll' the company
and started negotiations with them to perform a high dose clinical trial in a subpopulation
of persons with schizophrenia whose symptoms were unresponsive tll otlwr al'<tilable
antipsychotic compounds. While a variety of regulatory. legal. and logistical
impediments conspired to ultimately thwart my hopes for such a trial. our interest in anti
experience ,,'ith high dose treatment did result in a single puhlication (Pierre. cI al. 20(5).
I continued to lecture anti provide ad hoe consultation at the company's r~quest (the last
time was Augusi ,,1'200H). thollgh the Ii-e'luenc)' of these interactions has diminished
considerably liver time. I have. however. kept them apprised or my concerns about and
observation of their drug. including this last spring when I sent them a prepublication
copy ofa Idler that \Vas recently published in the American Journal of Psychiatry
(iVlurphy, etlll. 2(08). Through out this lengthy association. I would characterizc our
relationship as mutually respectful lind prolessionally cordial. In notable contrast 10

some oflheir corporate peers in Ihe pharmaceutical industry. Astra Zenecll never treated
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me di5111issively or disrespectfully simply bcc~LJse I would describc an observcd lo-,icilY
Of express an unflattering opinion nbollt quctiapine's clinical characteristics.

HislOry of Antipsychotic Drugs
It can. I Ihink. bc pcrsuasively nrgued that the origins or thc "modern" biological Ihcories
ofpsychialry cnn bc traced directly 10 tbe serendipituus discovery ofnl1\ipsydmtie
medications in the eariy ICJ5trs. During that epoch. a trio ufFreneh pbysieians
(psychiatrists Delay and Deniker and neurnsurgeonllenri Laborit) detcrmined that the
experimcntal Rhillle-Poulenc compound RP 46IJ9 i i.e .. chlOillromHzine or "Thorazi ne")
had a singular 11L1\wr tll rcducc psychotic symptoms in chronically and severely ill
patients with schizophrenia. Schizophrenia is the prototypic psycholie illness that
consistently afflicts fl.'l perccnt ofthc population. is life long and incurable. runs in
I[unilies. and generally has its origins in late adlllcscenee or carll' adulthood. It is further
the exclusive province or the human ani111al~vt'n Ollr clnsest primale relatives do nol
develop schizuphrenia. II wnuld be difficult to overstate the magnitude of this
pharJ1H1enlogic disco"ery. coming as it did III a lime when wet wraps. hydrotherapy. and
Irontnilobutolllies were the only "effective" palliative Ir"atmel11s. The pharmacologic
el"licacy of chlorpromazine. though. came with an apparel11ly obligatory neunltoxicity
that developed after about two weeks of tremment. This neun)tDxieity. which came to be
called extrapyramidal symptoms Dr EPS. ineluded parkinsonism (i.e., slowed nllllTme11lS
and mentation. a spccilic tremor. ilnd muscular rigidity). akathisia ii.e., an intensely
dsyphoric sense of re~;[lessness).and dystonia (i.e .• sustained. uncontrollable. and
functionally disruptive muscular Cl1lllractions). While these acute EPS could be dramatic
and ovcnvhelming. 1hey were transitory and would el'cntually disappear ollce lilt"
offending agent was discOlllinued. UnliJrlunalely. there also developed a later.
sometimes groteslJue disorder of excessive motor mDvement that was Icrmed tardivc
dyskinesia (literally "late bad movemenC). It was eventually observed that this tardive
dyskinesia (TD) would ilccrue with each passing year of cunlltlmive eXI)()sure to the
medication at a rate of three to live percent of the treatcd population per annum. 1\lorc
ominous still was the observation that unlike aellle EPS. TD proved 10 he lifelong and
irreversible in a large number of those afllieted (circa 50'~"»). even if the causal agelll wcre
permanently discontinued. These neurotoxicities were so consistent. predictable. and
unifolJllthatthey eventually came to be seen as the hallmark of this class of medications
which were termed "m'uroJcptics" ii.e....to seize the neuron"). Inl1ther words. these
antipsychotic medications wcre delined quite literally hy the toxicities they produced,

Though these EPS were the clinical bane or antipsychotic eL1mpounds. they were a
crucially exploilllble dlaracteristic lor drug dcvelopers. l3eeause there is no animal
m<JLkl It)r schizophrenia per se, it is not possible to screen potential molecular candidates
Ji,r this property. Thcrc are. however. many exccllcnt animal models for EPS and related
hehaviomltoxicities. 11 was thus possible to search tor pOlential antipsychotic
compounds by simply screening for extrapynullidalliability in one or another of these
models. It should come as no surprise then that all antipsychotic medications shared the
neurotoxic characteristk-it was this toxicity that allowed them to be discovered in the
first place. Arvid Carlsson and colleagues detailed the mechanisms that lire belicvedto
underlie this duality (i.e., antipsychotic potential and ncurollJxic liability) in the carll"
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J <J(oll·s. In a series of cleYer unimal experiments and brilliul1l deductions be proposed that
al1lipsyehotics exerted both effects by binding to and blocking dopamine reccpt"rs tllll.>re
specifically the D2 receptor subtype) in thc bruin. It is of historical notc th'lI hc sharcd
psychiatry's t1rst Nobel Prize for iVledieine in 2000 li.>r these discoveries.

As un ultimate consequence of this process. there came to clinical murket an array I.>f
"nen times chemically dissimilar compounds that had equipotent al1lipsych"tic cl'licaL'y
und were uniformly neurotoxie. They did. of course. vary in a number of secondary
ehuracteristics (e.g.. anticholinergic potency. sedative potentiaL tendency tn induce
nrth"statit: hypotcnsion. etc.). but their primary emcaeie:; and core toxicities were
errectiwlyequivalent. It i:; important to note that these dopamine reeepturs are impurtant
not only in motor enntml and psychotic symptoms. but they are also crucial in m"diating
rewmd learning. Thus. any antipsychotic molecule thut blocks these dopaminc rL'CL'pt<)r,
willaltenuate and possibly destroy an animal's (or a pers<1J1'sl ability to normally
experience pleasure. In clinical praetice these drugs arc notoriously dysphnn,genic and
exccedingly dirJicult 10 subjectively tolerale.

The singular exception h) thl:se gent.?rtItizations about Hnlipsychotics is Ihe C(II11POlllld

c!nzapine. This nwkcuk is a mndiJied structural analog nr the trieyclic antidepressant
imipramine la revolutionarily nseful and powerful antidcprcssant mcdication Ihat has nu
antipsychotic powcr whatsoever) and was synthesized by Sandoz Pharmaceuticals io
1959. Thougb its road to market was torturously long and marred by a number of
tragically toxie detours. it ultimately proved itself to be a truly different antipsychotic. II
was eventually shown that elozapine had greuter antipsycbotic power than ClJnventinnal
neurolepties (as the rest urthe antipsychotic market came to be named) and at nrdinary
antipsychotic doses it failed to eause the EPS that eharacterized its conventional
ClHlI1terparts. Clozapinc then became the protntypic ··atypical" antipsychotic in that it
alone was a nOlHlcuroleptic antipsyehotic: a drug capable ol'separating antipsyc!mtic
efficacy from neurotoxic liability. While a number of often clever and sometimes even
Cllll1pelling explanations of how clozapine is uble to exert these clinicul behaviors have
becn elaborated. none have tn date becn provcn. In addition. though the group 01' nH>1'('
recently developed and marketed antipsychotics (i,e.. risperidonc. olanzapine. Cjuetiapinc.
aripiprazole. lind ziprazidonel have elaimed kinship to clozapine by usurping its
"atypical"' label. oone has matched c1ozapine's antipsychotic power and all are variably
lI1llJ'e neurotoxic. This is not to say that as a "class" they have fililcd 10 imprnve upon the
conventional compounds. hut only that thcy haw not succeeded in truly inhcriting
e!ozapine's kgaey,

QUcliapinc's Develupment
Imperinl Chemieal Industries Iirst c1aborated what they designated 1('1 204636 in thc
early 1'lSI)"s. It is a stnIctural analog or c10zapine and technically considered a
dibenwthinzepine. Its receptor (i.e.• the proteinaceous C<1ll1pLlllents on the lipid neuml
membrunes of the central nervous system lCNS]) binding proIiie indicatcs lhat it has
\Ieak and easily reversible aninity for the classic D2 reccptor that Carlsson idel1litled in
1963. Jt also binds with weak to moderate intensity to a widc spectrum of other receptors
in the eNS. hut in a pnttem thm is really unlike any other antipsyehotic compound.
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including c1ozapinc. upon which its structure is based. Thesc othcr binding
charaetcristics are conceptualized III account f,)r l]uetiapine's observed clinical clrccts. In
bricf: they confer on l]uetiapine: sedation. low' EI'S liability. minimal impact un
prolactin. orthostatic hypotcnsion ti.e .. a 11111 in blood pressure when standing).
anticholinergic toxicity (i.e .. constipation. dry mouth. hlurred vision. memory
disturbances. and tachycardia). 'md wcight gain liability. All 01" these ultimatcly observed
charactcristics IWIllid be expccted based only on the neuron1l1lecular c1mracleristics of
l]uctiapine.

Though the knowlcdge 01' l]uetiapinc's unil]ue receptor binding prolile allowed liJr thL'
easy prediction 01" its pattern 01" toxicity in humans. its low and wcak aninity at the
l'riticul D2 receptor posed a challenge for protocol designers during its early years or
clinical testing. Fur all conventional compounds the apprnpriate dose to achieve optimal
antipsychotic activity is exactly Ihl' dosc Ihat also begins to prnducc EPS. With all
"atypical" drug thDugh. the appropriate dose would be an ullklloll'n amount lower. Thus.
an early hurdle I'pr l]uetiapine was determining just where the pptimal antipsyehptic dose
range was located. Ultimately queliapine's FDA registration trials involved multiple
uoses (live) of qucliapinc over a ten fold dosing runge compared tu single dose uf lhl~

reference wnvcntiunal neuroleptic haloperidol. Despite the methodologie asymmetry 01

this design that markedly 11tvorcd quetiapine. itl1liled to beat its Lonventional comparator
at iJlly dose. In 1(lel. the haloperidol arm was generally slightly beller (though nOi
statistically so) than any 01" the Jive doses ol"quetiapine. This pattern ol"being marginall,
equaL 10 or slightly inferior 10 comparatur drugs has been repeated nUlllcrolistillll';1Ii\'l'r

the veal's 01" testing. When A1. allempted to perCorm a meta-analysis Ii.e .. cOlllbinillg
moltiple trials tn achicl'e greater statistical pDWer in an elTon to show a small effect thai
is not apparent in any single study) on its accrued dataset. they discovered this very
piJtlem. This disappointing result promjJtedthe marketing personnel within ilZ 10 "spin"
these conclusions by touting that l]uetiapine had "unsurpassed effieaey". While
tcehnically correct fnJm a stmistieal poinl ol"view because no single study had shown that
any conventional cmnparmor was statistically supelior to quetiapine. such hype is clearly
disillgCIllll1US sophistry.

When considercd aenJSS many trials involving schizophrenic subjects. quetiapine has
been demonstrated to be about 10-20 percent less cni:'etile than standard doses 01"
conventiomd medications. This II"llS shown most elearly in the Clinical Antipsychotic
Trials 01" Imervention EITecliwness tC.'ATIE) study that lias reported in late 2005.
This NIlv111 I"undedlrial compared IlJllr atypieal medicalirms (quctiapine. ziprazidone.
risperidone. ami olan7.apinel to a single typical medication (perphenazine) and involved
1460 subjects treated over an 18-month epoeh. The primary outcome variable was "time
to discontinuation" oC the assigned drug. The results revealed that quetiapine was about
20 percent less efl"eetivc than the conventional agent perphenazine \4.6 YS. 5.6 months)
and about 50 percent less efl"ective than olanzapine (9.2 monlhs).

While these el1ieacy fttets were disappointing and clearly contributed to l]uetiapine's
dismal market share when it was lirst approved It)!' use in 1997. it also suggested to II1C a
tanlalizing possibility. Because cl)J1vcntional antipsyell<ltie medications were all
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essentially equi-cfficacious and seemed to share n singk underlying mechanism of aclion.
any drug that had demonstrably less eDicaey might possibly work through a dissimilar
lllcchanisI11. 'fhis possibility was n mqjnr I110liyating ractor in my wanting to purslle a
higher than s!andard dose experimental trial with the company after the drug was
lautH:hed. I cuntinuc to beliew that quetiapine does. in I"et work through largely distinct
mechanisms. Unl()rtunately this distinction translates intn slightly less plmrmacolngic
pmvcr on average than conventionalll1edications. Al has "(II'cr50Id'" quctiapine'5
eDieacy in their nmrkeling endeavors lor years.

Queliapine's Toxic iVletabolic ProJile
The dataset Ihal /.eneca had compiled on quetiapinc prior 10 its launch in 1997 e!carl,
indica1l'd that clinically signilieant weight gain was a common side effcet of ljuetiapinc.
Thc dala rrnm Zeneca's Phase IJ![]I trials demonstrllled a e1ear dosc relatcd impact on
weight that compellingly worsened over timc. Using the FDA's ddinition of clinically
pertllll'llt weight gain (i.e., a j!,!"l') ilH:reasc:L lIucliapine rOlltinely impacted O\'L'r 25 percent
oj'the treated populalion (sOinewhnt lower for lowcr doses or quetiapine and somewhat
higher with higher quetiapinc doses). The average shill in weight was 6.2 Ibs m-er the
lirst si~ months "ftreatment and I I Ibs altcr six momhs oftr'·,Hmenl. This is
appro~imatL:1y halfway between the weight gain induced by risperidone and olanzapin'>
quctiapine's major competitors at launch. Weight gains of this magnitude are
impressively large and impact an amazingly large ilnd consistent percentage or pnlients.
Despite Ihese data, which haw been available to the enmpan)' since before launch. the
label I'm '1uetiapine has ncver. e\'Cnto the present day. "w'lrned" of this predietabk- and
serious loxieity. Instead, the label has mercly listed in the ad,erse expericnces st'L'tiun
that quetiapine is "sometimes associated with increases in body "·eight". f'urther. their
marketing materials owr the years haw CDnsistemly touted that quetiapine is "wcight
neutral". This is palpably inappropriate and inadequate at best and deeeptivcl)'
misleading at worst. It is my opinion thm this labeling delicieney rises to the k-gal
definiti'lIl or gross negligence (i.e" "willful cIisregnrcI li,r the safety of others"). It is
unconscionable that alter more than a decacIe's time that the warnings section is slill
silent about Ihe single most prominent serious toxic eharactcristic or the COlllp'Jund.

There are a number ofwell-knuwn health consequences to increases in adiposity. Among
tbese arc increased risks for gluen>c intolerance and even frank diahetes, increases in
total cholesterol and triglyeerides in the blood, seeondary risks lilt enrdio\'ascular disease.
increased raiL'S or dcgeneratiyc osteoarthritis. and ('yen increased risks f()r certain
muligmll1des {c.g.. colon cancen. The liu.:t that qUt·tiapinc usc results in weight gain and
thcrd(lrC causes diabetes in susceptible patients cannot be rationally disputed. This was
confirmed by Ihe APA/ADA consensus conference on the metabolic toxicities ofthc
atypical antipsychotics held in 2004. That conrerence ol'indepcndel1l (i.e .. lHln-industry)
e~perls (m which I provided the presentation on the monitoring protDcol) concluded lhat
ljueti'lpine use eould resllit in sig.nificant weight g.ain, increased rates Dr diabetes. ,md
pathologic changes in lipid proJilcs. Although the current label change implemented in
2007 does dircct one to a new section in the adverse e\'ents scction that documents. to a
degree, some of the measured increases in new onset diabL,tcs. it remains inadequate and
misleading. Firstly, the "'class labeling" waming seetion on endocrinologic ltlxieitics is
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laecd with gencralilics. disclaimers. and dislracting verbiage. It "lils completely III slate
thc measured incrcascs in new onset diabetes that are specific to tjuctillpinl' lind that arc
dctailed in the adverse expcriences section. Secondly. it fails to make the known
connection between increases in adiposity and subsetjuel11 changes in gluLDse regulati(1Il.
It gives the mistaken impression Ihm the risks of diabetes only apply to a decidedly minor
(circa 2-4%) portion of treated patients when. in faeL nearly one third of patients treated
with standard doses Il\r as little as a year are at decidedly increased risk of glucose
disregulation. The company personnel have opined in depositions that the details of
tjuetiupinc's measured risk of diabetes and related endoerinologic disturbanccs wcre
unknown ullti I tbe results of these later done slUdies werc completed. Such rhetoric is
inlellectually and clinically dishonest as it requirl's onl' 10 deny the clinical "lclthat
increases in adiposity thai arc caused by tjueliapine (and were known 10 the company
beJ"re launch in 1997) will result in predictable increase in endocrinologic dysfunction.
It is axilllnatic that increases innbesity will result in subsequent increases in
hyperglycemia. frank diabetes, hyperoslllolar coma. and e\'en death due tn endocrinol,,'gie
complications. To deny otherwise. as AZ oflicials continue to do to the present day. is
t1~gligcntly iIn:spollsible.

Additionally. the label is virtually silent tor nt Icast il is decidedly uncicar) about
quetiapine's ability tojnduce massiw changes in circulming triglycerides and thereby
Icad to secondary and potentially lethal pancreatitis Ii.e .. marked inilalllmation of the
pancreatitis). When a person gains signiJicant ",Iip..,sity. there is a predictable increase in
the levels of circulllling lipid pools (i.e.. triglycerides. VLOL. I.DL. etc.) because to body
l11uslmanage a larger iluw or fats Ii'Dm the gut and to and frol11 the li~sues. These
changes. whi Ie pOlent ia Ill' 0 f long-term dinical perti nencc, arc usually 0 f ordi nary
magnitllde. l)uetiapillc. thollgh~ abo results in massive aClIte elevations in lriglycerides
that call. on occasion, ovcrwhelm the body's Ittl management system and cause secondary
p,mcreatitis. Thc precise mechanisms whereby this toxicity is mediated have yet to be
elucidated, however. it is likely thm interference with one of the early lipid management
enzymes in the liver (e.g.. lipDprotein lipase AI causes a "backup" of the triglyceride
transport vehide (i.e.. chylDmierons) from the gut that leads to the hypertriglyceridcmia.
This additionalmetabDlic-like luxicity is unrelated to changes in weight. tends to occur
during the tirst several months of treatment. and is markedly more acutely serious than
the morc pedestrian increases in the sundry lipid pools that predictably 1',lIow iocreases
in adiposity. This toxicity has dearly emerged during the post marketiog surveillance
period. has been rcported frequently in the case rcport literature. aod was discussed at
len!'th at the consensus conference in 2004.

Addictive Potential
The single most consistent toxic eneet of quetiapine is sedation. This propcl1y when
coupled with quetiapinc's low EI'S proJile has prompted clinicians to use thc drug
excessively on~label lllr such conditions us anxiety und insomnia. These characteristics
also mise a reasonuble concern that quetiapine muy huw some addictive potcntial. In
l~let c1inicul experience and a number of case reporls huve suggested thut certain patients
will abuse. divert ror sale. and become physically dcpendclll on quetiapine {l'ien'c, et ul.
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2004; IVluTphy ~t <11. 20US). Despite these racts th~ label has been virtually silent abllut
this reality.

OIT Label Use
Quetiapine has ellme to dominate the atypical antipsydHJtie market primarily because it is
used excessively olT label (current estimates are aboutt\Vo thirds of the prescriptions are
on~labd}. I am of the opinion tbat primary among the reasons for this disproportionate
ofr label use are the IlKts that quetiapine is sedating and highly subjectively tolerable and
the inaccurate clinical impression that it is also eomparatively fi'ee of concerning
toxicities and devDid of abuse potelltial. A secondary reason is that LJuetiapinc's share of
the on label market is reduced because it is simply not as potent an antipsychotic as other
available products. 'Whilc prescribing a drug for olTiabei use is a ClllllmLJn and orten
clinically reasonahle practice, promoting a drug liJr olTlabel use is illegal. AZ \VlIS
clearly aware of the ~xeessive olT lab~l use of quetiapine over the years. Their ofllcials
have stated repeatedly in dcpositions that AZ endeavored to provide Iubel support llr
these "passively uhserved" prescriptive habits hy investing heavily in conlillllatory
studies. TllDugh many such smdies \vere performed, I consider lhc ebim largely
dishonest. Iftruc. thcn it would have been imperative for AZ lD study th~ larg~st and
most excessivc olT bbel usc. to wit. insomnia. Such a study would have bcen klgistically
and eeollllmically trivial to perli1l'l1l, at least in comparison to the studies donc in mond
and psyehnsis based disnrdcrs. There is to date no evidence of any quality that
demonstrates that quetiapine decreases sleep latency, increases IOtal sleep time.
normalizes slecp architecture. or improves daytime wakefulness. There is, in raet, ample
cvidence that quctiapine impairs signilieantly daytime wakeliilncss. I helicve that AI
knew that any real detailed sleep study would ultimately hc an indictment of elinical
practice and WLJuid ptJtentially cut the total use of their product by more than hal I'. It is
lilrthcr my opinion that AZ mischaracterized the true toxic potential or their product and
thtll this behavioT has in part prompted clinicians to use their product inappropriately and
excessively off lahel. II' clinieians had been aware of the true metabol ic toxicities and
addictive Iiabilitics or quetiapine then 1do not believe that we would have thc amount of
off labcl usagc wc sce today. It is my opinion thereli1rc that A1. has been engaged in
"indireel" off label marketing. While their behavior may have in fact been technically
within the "letter of the law", it was and continues to be irresponsible. improper, and
ethically indefensible.

Conciusions/Sulllmary

,\7.'s marketing ofquetiapine has consistently exaggerated the truc efficacy nfthe
COJ11potlnd.

A!. has becn aware of the truc metabolic toxicities orquetiapine since before launch in
1l)97. Despite this they have engaged in n marketing campaign that has minimized.
obruscated, or frankly denied these metabolic rcalities. Their product label has been
consistently and continuously inadequate in its warnings about the impact on lipid and
glucosc metabolism. hyperglycemia, and diabetcs. Their Jabel continues 10 be wholly
inadcquate to the point of being decidedly misleading in its warnings about weight gain.
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Additionally, the current label is inadequate regarding quetiapines ability to markedly
dis.<-upt normal lipid metabolism and cause massive hypertriglyceridemia and secondary
pancreatitis.

The current label is inadequate in its description about the abuse potential of quetiapine.
AZ should have identified and warned oftbis abuse liability based on the clinical
characteristics of quetiapine and the curious and excessive off label USe patt~TIlS. further,
their lacit acceptance of the excessive use oftheir product for routine insoITlIlic for the
past decade v.'ithout ever having investigated the effects of their product on sl""", is
t.n.ntnmount to passive marketing for an off label indication. TIlls fuilure to investigate
has been compounded by their insistence that they have behaved responsibly by investing
heavily in research to establish on label support for the prescriptivc patterns they knew to
exist.

AZ's bebm·ior h"s given prescribing clinicians an inaccurate impression of quetiapine's
toxic. profile and addictive poteotialwhieh has robbed pbysicians of the ability to make
infonned risklbenefit analysis prior to prescribing quetiapine to a patient This has led in
part to the excessive and inappropriate offlabel use of the product and to injury and
damage to patients who would not bave otherwise ever received the medication.

My opinions as stated in this report are based 00 my education, training, and eJ..-p.mence
and my review of the relevant literature,.int=al Astra Zeneca documents, corporate
dGllositions,P-lld public documents and are stated to a reasonable degree ofmedical
probability. It is my understanding that discovery is ongoing and I thus reserve my right
to supplement or expound 'upon my opinions pending review of additional inf(mnatio~

My fees fur work in this litigation are $500 per bour.

A list ofmy testimony for the past 4 years is attached.
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TESIMONY LIST - DR. WILLIAM C. WIRSlllNG

I have been asked to supply a list of my deposition and trial testimony for the
prior 4 years. The following is a list to the best of my ability to recall:

Alaska V. Lilly 2008

Insurance Carries v. Lilly 2008

Olenlc v. Lilly 2008

Class Action case filed in FL against Janssen 2005

In addition, I have given testimony in several small lawsuits involving
malpractice question for both the defense and plaintiff whose names and details
I no longer have access to.



CURRICULUM VITAE

WILLIAM C. WIRSHlNG, M.D.

Address

Work:

Home:

E-mail:

Birthdate

Birthplace

Education

Exodus Recovery Acute Treatment Center
3828 Delmas Terrace
Culver City, CA 90232

Tel (310) 253-9494

6433 Topanga Canyon Blvd. #429
Woodland Hills, CA 91303

Tel (310) 413-4200
Home Fax (818) 595-1367

WlRSHlNG@UCLA.EDU

11 June, 1956

Palo Alto, CA

1982 M.D. - UCLA

1978 B.S. Electrical Engineering & Computer Science, University of CA,
Berkeley

Internship, Residency, & Fellowship

1986-88

1983-86

1982-83

Licensure

Postdoctoral Research Fellowship in Schizophrenia Research, UCLA,
Department ofPsychology, Los Angeles, CA

Resident in Psychiatry, UCLA Neuropsychiatric Institute, Los Angeles,
CA

Intern in Medicine, UCLA Center for the Health Sciences & Wadsworth
VA Medical Center, Los Angeles, CA
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1983 California License No. G 50986, DEA No. FW0654447

Certification

1991 Added Qualification in Geriatric Psychiatry, American Board of
Psychiatry and Neurology (#000479)

1988 Diplomat, American Board ofPsychiatry and Neurology (#30125)

Academic AppointmentslPositions

2008-

2007-

1996-06

1993-06
Center,

1993-96

1987-06

1988-93

1986-93

1986-88

1986-88

1985-86

Awards & Honors

Medical Director Real Recovery. Agoura Hills, CA

Vice President in charge of continuing medical education and research
Exodus Corp. Los Angeles, CA

Professor of Clinical Psychiatry, Department of Psychiatry and
Biobehavioral Sciences, UCLA School of Medicine

Chief, Schizophrenia Treatment Unit, West Los Angeles VA Medical
Brentwood Division

Associate Professor of Clinical Psychiatry, Department ofPsychiatry and
Biobehavioral Sciences, UCLA School of Medicine

Director, Brentwood Movement Disorders Laboratory, West Los Angeles
VA Medical Center

Co-Chief, Schizophrenia Treatment Unit, West Los Angeles VA Medical
Center, Brentwood Division

Adjunct Assistant Professor of Psychiatry, Department ofPsychiatry &
Biobehavioral Sciences, UCLA School of Medicine

Postgraduate Research Scholar, Department of Psychology, UCLA

Co-Chief, Geropsychiatry Treatment Unit, West Los Angeles Veterans
Administration Medical Center

Chief Resident, Geropsychiatry Treatment Unit, West Los Angeles
Veterans Administration Medical Center, Brentwood Division

2006 Nominated for Golden Apple Award for Clinical years by graduating class of
2006
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2003 Award in Recognition ofDedication in Teaching Excellence from the Graduating
Class of2003, David Geffen School ofMedicine at UCLA

1999 Departmental Teaching Award, UCLA School of Medicine, Department of
Psychiatry & Biobehavioral Sciences

1999 Lucien B. Guze Golden Apple Award for Outstanding Teaching Class of2001,
UCLA School ofMedicine

1998 Certificate ofExcellence, West Los Angeles Success 98 Award Program, West
Los Angeles Veterans Administration Medical Center

1996 Distinguished Educator Award, UCLA School of Medicine, Department of
Psychiatry & Biobehavioral Sciences

1994 Departmental Teaching Award, UCLA School of Medicine, Department of
Psychiatry & Biobehavioral Sciences

1993 UCLA Medical School. Class of 1995 - Outstanding Teacher Award

1991 Departmental Teaching Award, UCLA School ofMedicine, Department of
Psychiatry & Biobehavioral Sciences

1988 Travel scholarship to attend the 4th Biannual Workshop on Schizophrenia in
Badgastein, Austria.

1982 Sandoz Award for Excellence in the Behavioral Sciences

1982 Alpha Omega Alpha

1978 Tau Beta Pi (Engineering National Honor Society)

1978 Phi Beta Kappa

1978 B.S. Sununa Cum Laude

Major Teaching Experience

2007-

2000-06

1995-06

Weeldy Continuing Medical Education Lecture Exodus Urgent Care Center,
Culver City, CA.

Case Conference: Diagnostic Dilemmas - Psychiatry (#425 Sec. 5) This
weekly case conference focuses on differential diagnosis, with an
emphasis on the various etiologies of psychotic symptoms including
schizophrenia, substance-induced psychosis, malingering,and other
disorders.
Movement Disorders Seminar - Psychiatry (#446) a weeldy, clinical based,
interactive seminar focusing on the examination and treatment of patients
with a broad range of movement disorders for psychiatry residents,
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1992-2004

1991-2002
1990-1992

1989-92

1988-1991

1988-06

1986-06

1986

1985-88

1985

neurobehavior fellows, medical students, and research staff (with DA
Wirshing, M.D., CS Saunders, M.D., and 1M Pierre, M.D.). (1.5 hrs/week)
Course director - Psychopathology (#201) for 2nd-year medical students.
(6 hrs/week)
Faculty sponsor - Student Research Program. (1-8 hrs/week)
Faculty advisor for biweekly seminar for psychiatry residents on critical
reading of the literature (with Joel Yager, MD, and Alison Doupe, MD,
PhD). (J 1/2 hrs/2 weeks)
Movement Disorders Seminar (psychiatry Course #453), a weekly forum
for psychiatry residents, neurobehavior fellows, and medical students (with
JL Cummings, MD). (1 hr/week)
Class OrganizerlLecturer of "Topics in Geropsychiatry", a weekly seminar
for psychiatry residents, medical students, and psychology interns. (J 1/2
hrs/week)
Ward teaching supervisor (psychiatry Course #403) for 1st- and 3rd-year
psychiatric residents and for 3rd- and 4th-year medical students on the
Schizophrenia Treatment Unit, BVAMC. (9 hrs/week)
Off-ward teaching supervisor (psychiatry Course #403) for 1st-, 2nd-, and
3rd-year psychiatric residents in the UCLA Residency Training Program.
(2-4 hrs/week)
Lecturer: "The Psychiatric Hospital in Historical Perspective" (with Dora
B Weiner, PhD), a class for undergraduates, College ofLetters and
Sciences, UCLA.
Ward teaching supervisor for first- and second-year psychiatric residents
and for first-year geriatric medicine fellows on the Geropsychiatry Ward,
WLA/VAMC.
Lecturer: "The Historical Roots ofModern Medicine" (with Dora Weiner,
PhD), a class for undergraduates, College of Letters and Sciences, UCLA.

HospitallUniversity Committees

2005-06.

2000-02

1999-03

1999-02

1998

1997- 00

1997- 01

Academic Advancement Committee Department ofPsychiatry and
Biobehavioral Sciences, UCLA School of Medicine

Academic Advancement Committee Department ofPsychiatry and
Biobehavioral Sciences, UCLA School of Medicine

Medical Student Education Strategic Planning Committee

Human Subjects Protection Committee, Veterans Affairs

Neuroscience Sub Committee, UCLA School of Medicine

Faculty Executive Committee

Voluntary Clinical Faculty Academic Appointments and Adjustments
Committee
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1996-99

1995-98

1992-94

1992-96

1992-94

1991-93

1991

1990-93

1988-90

1988-03

Grants Awarded

Second Year Curricular Block Planning Committee, UCLA School of
Medicine

Academic Advancement Committee Department of Psychiatry and
Biobehavioral Sciences, UCLA School of Medicine

Ad Hoc Committee for Dementia, UCLA School ofMedicine

Student Affairs Committee, UCLA School ofMedicine

Human Subjects Protection Committee, Veterans Affairs

Residency Fellowship Nominating Committee, UCLA

Chief ofPsychiatry Search Committee, Veterans Affairs

Residency Education Curriculum Committee, UCLA

Human Subjects Protection Committee, Veterans Affairs

Pharmacy and Therapeutics Committee, Veterans Affairs

2005-06

2005-06

2002-05

2000-02

2000-03

1998-00

"Management of Antipsychotic Medication Associated Obesity"
Co-Principal Investigator Donna A. Wirshing, M.D. PI
VA Merit Review

"Relapse Prevention: Long Acting Atypical Antipsychotics"
Co-Investigator, Donna A. Wirshing, M.D. PI
NIMH ROI (Multicenter Collaborative)

Veterans Affairs Merit Review
"Cigarette Smoking by Schizophrenic Patients (phase Il)"
Collaborator. Jarvik Murray, M.D., Ph.D. - P.1.

National Institute of Mental Health, MH41573-11Al
"Management for Risk ofRelapse in Schizophrenia"
Co-Investigator. Stephen R. Marder, M.D. - P.I.

National Institute ofMental Health, MH59750-01Al
"Treatment ofNegative Symptoms and Cognitive Impairments"
Co-Investigator. Stephen R. Marder, M.D. - P.I.

Veterans Affairs Merit Review
"BriefHospitalization for Schizophrenia: Strategies to Improve Treatment
Outcome"
Co-Investigator. Donna A. Wirshing, M.D. - P.1.
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1997-02

1995-98

1995-99

1993-95

1993-96

1992-95

1990-92

1986-05

1988-90

1988-89

1987-88

Veterans Affairs Merit Review
"Quetiapine vs. Haloperidol Decanoate for the Long-Term Treatmeut of
Schizophrenia and Schizo-Affective Disorder"
Co-Investigator. Stephen R. Marder, M.D. - P.I.

National Institute of Health, lROI-DA09570-01Al
"Dopaminergic Modulation ofNicotine Reinforcement"
Co-Investigator. Murray E. Jarvik, MD, PhD - P.I.

National Institute of Health, lROI-MH46484-01
"New Antipsychotics: Clinical Trials and Naturalistic Follow-up."
Co-Investigator. Stephen R Marder, MD - P.I.

Veterans Affairs Merit Review to examine cigarette smoking by schizophrenic
patients.
Co-Investigator. Murray E. Jarvik, MD, PhD - P.I.

Veterans Affalrs Merit Review to examine the risks and benefits of typical and
atypical antipsychotic drugs in the treatment of acute psychotic episodes.
P.I.

National Institute of Health: MH46484-03
"Clozapine - Treatment Response and Disability."
Co-Investigator.

NARSAD (National Alliance for Research on Schizophrenia and Depression)
Young Investigators Grant to develop a method of quantifying drug-induced
almthisia and to apply this method of determining the relative almthisic liability of
the atypical neuroleptic clozapine.

National Institute ofHealth: MH41573
"Management of Risk ofRelapse in Schizophrenia."
Co-Investigator. Stephen R Marder, MD and Robert P. Liberman, MD Co-P.I.s·

Veterans Affairs Merit Review to examine the feasibility of using a battery of
electromechanical instruments to prospectively follow patients with tardive
dyskinesia.
Co-Investigator. JL Cummings, MD, P.I.

NARSAD Young Investigators Grant to continue research on the instrumentation
of drug-induced movement disorders.

Biomedical Research Support Grant from the Department ofPsychiatry, UCLA
School ofMedicine, to develop a system to measure and analyze the movements
of the human larynx.

Industry Sponsored
CV-Wirshing 6



Investigator Designed and Initiated

1999-03

2000-05

Janssen Pharmaceutica: Investigator designed protocol.
"BriefHospitalization for Schizophrenia: Strategies to Improve Treatment
Outcome"
Co-Investigator. Donna A. Wirshing, M.D. - P.l.

Eli Lilly, Inc.: Investigator designed protocol.
"Olanzapine vs. Risperidone in Treatment Refractory Schizophrenia"
Co-Investigator. Donna A. Wirshing, M.D. - P.l.

Industry Designed and Initiated

1998-99

1998-99

1997-00

1997-99

1997-99

1997-98

Merck & Company, Inc.
"A Double-Blind, Active and Placebo-Controlled, Safety Tolerability, and
Preliminary Antipsychotic Activity Study ofMK-0869 in Hospitalized
Schizophrenia Patients"
P.l. William C. Wirshing, M.D.

Hoechst Marion Roussel, Inc.
"A Multicenter, Placebo and Active Control, Double-Blind Randomized Study
ofthe Efficacy, Safety and Pharmacokinetics ofM100907 (10 and 20 mg/d
in Schizophrenic and Schizoaffective Patients."
Co-Investigator. Donna A Wirshing, M.D. - P.I

Organon 041002
"A Double Blind, Five-Armed, Fixed Dose, Active and Placebo Controlled
Dose-Finding Study With Sublingual ORG 5222 in Subjects With Acute
Phase Schizophrenia"
P.I. William C. Wirshing, M.D.

Otsuka America: 42,776
"An Open Label Follow-on Study on the Long-Term Safety of Aripiprazo1e
in Patients with Psychosis"
P.l. William C. Wirshing, M.D.

Otsuka America: 31-97-202
"A Phase ill Double-Blind Study of Aripiprazo1e and Risperidone in the
Treatment ofPsychosis"
P.l. William C. Wirshing, M.D.

Janssen Pharmaceutica: RIS-USA-112
"A Multicenter, Randomized, Double Blind, Parallel Group Trial Comparing the
Safety and Efficacy of Risperidone and Olanzapine in the Treatment of Psychosis
in Patients with Schizophrenia and Schizoaffective Disorder."
Co-Investigator. Donna A. Wirshing, M.D. - P.l.
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1997-99

1995-98 .

1995-98

1995-96

1995-96

1995-96

1993-97

1994-99

1993-94

Janssen Pharmaceutica: RlS-USA-I13
"A Multicenter, Randomized, Double Blind, Parallel Group Trial Comparing the
Safety and Efficacy ofRisperidone and Olanzapine in the Treatment of Psychosis
in Patients with Schizophrenia and Schizoaffective Disorder."
Co-Investigator. Donna A. Wirshing, M.D. - P.I.

Hoechst Marion Roussel
"An Open-Label, Follow-Up, Multicenter, Long-Term Maintenance Study of
MDL 100, 907 in Patients with Schizophrenia."
Co-Investigator. Donna Ames, M.D. - P.I.

Otsulca: 31-95-201
"OPC-14597: An Open-Label Tolerability Study in Schizophrenic Patients."
PJ. William C. Wirshing, M.D.

Hoechst Marion Roussel: 1ND# 47,372
"A Randomized, Double-Blind, Placebo-Controlled, Parallel, Multiple Dose,
Multicenter Study to Determine the Safety, Tolerability, Pharmacokinetics, and
Biochemical Activity of MDL 100,907 in Patients with Schizophrenia."
Co-Investigator. Donna Ames, M.D. - P.I.

Merck & Company, Inc.
"A Double-Blind, Placebo-Controlled, Safety, Tolerability and Preliminary
Antipsychotic Activity Study ofL-745,870 in Hospitalized Schizophrenic
Patients"
P.I. William C. Wirshing, M.D.

Otsulca: 31-94-202
"A Dose Ranging Study of the Efficacy and Tolerability ofOPC-14597 in Acutely

Relapsing Hospitalized Schizophrenic Patients."
P.I. William C. Wirshing, M.D.

Eli Lilly Incorporated: FlD-MC-HGAP
"Fixed Dose Olanzapine versus Placebo in the Treatment of Schizophrenia."
Co-Investigator. Donna Ames, M.D. - P.I.

Pfizer, Inc.: 128-116B
"A 52-Week, Open Extension Study Evaluating the Safety and Outcome of 40-80
mg BID of Oral Ziprasidone (CP-88,059-1) Daily in the Treatment of Subjects
Who Have Participated in Previous Ziprasidone Clinical Trials."
Co-Investigator. Donna Ames, M.D. - P.I.

R.W. Johnson: M92-083
"Multi-Center, Randomized, Double-Blind, and Controlled, 4 Week, Multiple
Oral Rising Dose Study to Determine Safety Tolerability, Pharmokinetics and
Behavioral Activity ofRWJ-37796 in Male Schizophrenic Subjects Phase IT."
P.I. William C. Wirshing, M.D.
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1992-98

1994-96

1992-94

1992-93

1992-93·

1988-89

1990-91

Abbott Laboratories - Neuroscience Venture: M92-795
"An Open Label Assessment oftbe Long Tenn Safety of Sertindole in tbe
Treatment of Schizophrenic Patients."
Co-Investigator. Donna Ames, M.D. - P.r.

Pfizer, Inc.: 128-115
"Phase ill, Six Week, Double Blind, Multi-Center, Placebo Controlled Study
Evaluating tbe Efficacy and Safety of Three Fixed Doses of Oral Ziprasidone (CP
88,051-1) and Haloperidol in tbe Acute Exacerbation of Schizophrenia and
Schizo-Affective Disorder."
Co-Investigator. Donna Ames, M.D. - P.1.

Glaxo, Inc.: S3B-201
"A Randomized, Double-Blind, Placebo-Controlled, Crossover Evaluation oftbe
Effects ofGR68755C on Serum Levels ofHaloperidol in Patients with a
Diagnosis of Schizophrenia."
Co-Investigator. Stephen R. Marder, M.D. - P.I.

Abbott Laboratories c Neuroscience Venture: M92-762
"A Double-Blind, Placebo-Controlled Study oftbe Safety and Efficacy of
Sertindole in Schizophrenic Patients."
Co-Investigator. Stephen R Marder, M.D. - P.I.

Schering Plough Research Corporation: SCH39166
"Safety, Tolerance and Pilot Efficacy ofRising Multiple Doses of SCH39166: An
Open Label Trial."
Co-Investigator. Stephen R Marder, M.D. - P.1.

Astra Pharmaceuticals
"Raclopride in Schizophrenia: a Haloperidol-Controlled, Double-Blind, Dose
Finding Clinical Trial."
Co-Investigator. Theodore Van Putten, M.D. - P.I.

Sandoz Pharmaceuticals
"A Randomized, Double-Blind, Placebo-Controlled, Multi-Center, Multi-Stage,
Dose-Finding Study of SDZ HDC 912 in DSM-ill-R Defined Hospitalized
Schizophrenic Patients."
Co-Investigator. Theodore Van Puttell, M.D. - P.I.

Reviewer I Editor
Reviewer:

American Journal of Psychiatry
Archives of General Psychiatry
Biological Psychiatry
Brain Dysfunction
CNS Spectrums
Comprehensive Psychiatry
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International Journal ofPsychiatry in Medicine
Journal of Clinical Psychiatry
Journal of Psychiatric Research
Journal of Clinical Psychopharmacology
Neuropsychiatry, Neuropsychology, and Behavioral Neurology
Psychiatry Research
Psychopharmacology
Psychopharmacology Bulletin
Psychosomatics
Schizophrenia Bulletin

Invited Presentations
04/07 "Schizophrenia and Related Psychoses" Grand Rounds Northridge Hospital, Northridge

CA 15 Apr 2007
08/06 "Tailored Management of Schizophrenia in the Real World: A Naturalistic Approach"

Presented at Evansville State Hospital, Evansville, IN, 17 Aug 06
08/06 "The Metabolic Mayhem of Atypicals: The TD of the New Millennium" Grond Rounds

Antelope Valley Hospital 11 Aug 06.
08/06 "Use of Atypical Antipsychotics in Bipolar illness"1 Aug 06 Honolulu, HI.
03/06 "Treatment of Agitation with Behavioral Interventions and Atypical Antipsychotics in

Schizophrenia" Presented at American Association for Geriatric Psychiatry, San Juan,
Puerto Rico, 11 Mar 06.

02/06 "Addressing Metabolic Disturbances with Antipsychotic Treatments" Presented at San
Francisco General Hospital, Dept of Psychiatry, San Francisco, CA, 24 Feb 06

12/05 "Metabolic Impact of Atypical Antipsychotics: The View from Two Decades of
Experience" Presented at Eden Medical Center, Castro Valley, CA 7 Dec 2005

11/05 "Clinical Management of Behavioral and Psychological Symptoms in Dementia"
Presented at Salem Hospital, Salem, OR, 16 Nov 05

10105 "Marketing Atypical Antipsychotics and the Opacity of Adiposity" Presented at Grand
Rounds, Sepulveda VA, Los Angeles, CA, 26 Oct 05

07/05 "Treatment of Agitation in Elderly Demented Patients" Presented at Grand Rounds,
Hawaii State Hospital, Kaneohe, HI, 12 Jul 05

07/05 "Metabolic Disturbances During Antipsychotic Treatment" Presented at Grand Rounds,
Castle Medical Center, Kailua, HI, 12 Jul 05

04/05 "Metabolic Disturbances During Antipsychotic Treatment" Presented at Grand Rounds,
Battle Creek VA Med Center, Battle Creek, MI, 7 Apr 05

12/04 "Considerations in Long-Term Management of Schizophrenia" Presented at Grand
Rounds, Corcoran State Prison, Corcoran, CA 1 Dec 04

12/04 "Management of Associated Comorbidities of Schizophrenia" Presented at Grand
Rounds, Atascadero State Hospital, Atascadero, CA 1 Dec 04

09104 "Phararnacological Treatment of Psychosis and Agitation in Dementia of the Elderly"
Presented at Grand Rounds, Scripps Mercy Hospital, San Diego, CA, 7 Sep 04

08/04 "Metabolic Disorder" Presented at Grand Rounds, Kedren Hospital, Los Angeles, CA 16
Aug 04

06/04 "Atypical Antipsychotics in Special Populations" Presented at Grand Rounds Terrell
State Hospital, Terrell, TX, 21 Jun 04

06/04 "The Many Faces of 'Wartime' PTSD" Presented at Grand Rounds, Mountain Crest
Hospital, Fort Collins, CO, 15 Jun 04
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05/04 "Pharmacology Treatment ofPsychosis and Agitation in Dementia of the Elderly"
Presented at Grand Rounds, Utah State Hospital, Provost, UT, 20 Mau 04

05/04 "Psychiatric Research Ethics" Presented at NIH Neuroscience Center, Bethesda, MD, 17
May 04

05/04 "Lab Science to Clinical Practice: Neurochemical Model of Antipsychotic Effects"
Presented at Grand Rounds, Metropolitan State Hospital, Norwalk, CA, 12 May 04

04/04 "New Indications for Antipsychotics for Bi-Polar Disorders" Presented at Grand Rounds,
Cedars Sinai, Los Angeles, CA, 29 Apr 04

03/04 "A Century after Bleuler, What Do We Really Know About Schizophrenia, Its Origin,
Cause, and Treatment?" Presented at WASP (World Association of Social Psychiatry),
1st Regional Congress of Social Psychiatry in Africa; Johannesburg, Gauteng, 24 Mar 04

03/04 "The Antipsychotics: Their Developmental History, Clinical Limitations, Major
Toxicities, and Anticipated Future." Presented at WASP (World Association of Social
Psychiatry), 1st Regional Congress of Social Psychiatry in Africa; Johannesburg,
Gauteng, 24 Mar 04

02/04 "Consideration in the Long-term Management of Schizophrenia" Presented at Grand
Rounds, Stanford University Hospital,· Stanford, CA, 19 Feb 04

02/04 "The Marketing of Atypical Antipsychotic Drugs: A War for Our "Loyalties" Moves Into
its Guerilla Phase" Presented at Grand Rounds; Sepulveda VA Mental Health Center, Los
Angeles, CA, 11 Feb 04

02/04 "Drug Induced Metabolic Symptoms with Antipsychotic Paradigm Shift in an Approach
to Patient Care" Presented at Grand Rounds, Atascadero State Hospital, Atascadero, CA,
4 Feb 04

01/04 "Risperdal Consta" Presented at Grand Rounds, Indianapolis VA, Indianapolis, IN, 15
Jan 04

12/03 "Strategies for Controlling Psychotic Symptoms" Presented at Grand Rounds, Riverside
County Department ofMental Health, Hemet CA, 9 Dec 03

12103 "The Side Effects of the Atypical Antipsychotics: Marketing Mischief, Metabolic
Mayhem, or Mechanistic Magic?" Presented at Grand Rounds, Castle Medical Center,
Kailua, ill, 2 Dec 03

11103 "Monitoring Patients on Antipsychotic Drugs for Glucose Intolerance and Other Features
of the Metabolic Syndrome" Presented at Alexandria, VA, 19-20 Nov 03

11/03 "Antipsychotics: Overcoming Side Effect Treatment Barriers" Presented at Grand
Rounds, Long Beach VA Medical Center, Long Beach, CA, 12 Nov 03

11/03 "The Side Effects of the Atypical Antipsychotics: Marketing Mischief, Metabolic
Mayhem, or Mechanistic Magic?" Presented at Grand Rounds, Fresno, CA, 11 Nov 03

11103 "A Broad Spectrwn in Psychotropics" Presented at Grand Rounds, Golden Valley Health
Center-Corner of Hope, Modesto, CA, 6 Nov 03

10103 "The Mechanistic Similarities and Distinctions Among Antipsychotics: A Treatment
Refractory Model" Presented at Grand Rounds, Hawaii State Hospital Auditorium, Oahu,
ill, 24 Oct 03

10103 "The Side Effects of the Atypical Antipsychotics: Marketing Mischief, Metabolic
Mayhem, or Mechanistic Magic?" Presented at Grand Rounds, San Francisco Clinic, San
Francisco, CA, 4 Oct 03

10103 "Kaiser/Group Health Cooperative AP Advisory Board" Presented at San Francisco, CA,
4 Oct 03

10103 "Improvement in Cognitive Function, Dosing and Titration" Presented at Grand Rounds,
Olive View Hospital, Sylmar, CA, 2 Oct 03
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09103 "Strategies for Controlling Psychotic Symptoms" Presented at Grand Rounds, Seattle
Hospital, Seattle, WA, 11 Sep 03

08/03 "Neurocognition and Schizophrenia Including Issues on Nicotine Receptors" Presented at
Grand Rounds, Ventura County Behavioral Health Inpatient Unit, Ventura, CA, 13 Aug
03

05/03 "Switchover from Clozapine to Quetiapine: Mixed Results" Presented at Biological
Psychiatry, San Francisco, CA, 15 May 03

05/03 "Effects ofNovel Antipsychotics on Glucose and Lipid Levels" Presented at Grand
Rounds, Eugene VA Clinic, Eugene, OR, 13 May 03

05/03 "Effects ofNovel Antipsychotics on Glucose and Lipid Levels" Presented at Grand
Rounds, VA Medical Center, Portland, OR, 12 May 03

05/03 "Atypical Antipsychotics: Marketing Mischief or Metabolic Mayhem" Presented at Grand
Rounds, Harbor-UCLA Medical Center, Torrance, CA, 6 May 03

04/03 "Metabolic Consequences of Antipsychotic Therapy" Presented at Grand Rounds,
Atascadero State Hospital, Atascadero, CA, 30 Apr 03

03/03 "Metabolic Toxicities of Atypical Antipsychotic Agents: Speculations, Etiology, and
Treatment" Presented at Grand Rounds, RJ Donovan Correctional Facility, San Diego,
CA, 12 Mar 03

03/03 "Aripiprazole" Presented at Grand Rounds, Patton State Hospital, Patton, CA, 5 Mar 03
02/03 "Applied Neuropsychopharmacology: The Spectrum of Clinical Outcomes with Atypical

Antipsychotics" Presented at the CNS Advisory Sununit, Scottsdale AZ, 22 Feb 03
02/03 "The Use of Atypical Antipsychotics in Mood Disorders" Presented at Grand Rounds,

Region IV Parole Headquarters, Diamond Bar, CA, 21 Feb 03
01/03 "Metabolic Side Effects of Atypical Antipsychotics" Presented at Grand Rounds, King

Drew Medical Center, Los Angeles, CA, 28 Jan 03
01/03 "TD - What if Anything is New?" Presented at Grand Rounds, VA Hospital, Neurology

Department, Los Angeles, CA, 24 Jan 03
01/03 "Metabolic Toxicities ofAtypical Antipsychotic Agents: Speculations, Etiology, and

Treatment" Presented at Grand Rounds, Sepulveda VA, Los Angeles, CA, 22 Jan 03
12-02 "Aripiprazo1e" Presented at Grand Rounds, Lorna Linda University, Redlands, CA 20

Dec 02
12-02 "Aripiprazo1e" Presented at Grand Rounds, Arrowhead Regional Medical Center, Colton,

CA, 17Dec 02
12-02 "Treatment Emergent Movement Disorders in Current Clinical Practice" Presented at

Grand Rounds, Queens Hospital, Honolulu, HI, 13 Dec 02
12-02 "Advancement in Treatment of Schizophrenia" Presented at Grand Rounds, TripIer VA

Army Hospital, Honolulu, HI, 11 Dec 02
11-02 "Evolution ofAntipsychotic Therapies: A Pathophysiologic Approach" Presented at

National Network ifPsychiatric Educators, Laguna Niguel, CA, 15 Nov 02.
10-02 "Side Effects Involving Newer Antipsychotic Medications Including Risk of

Cardiovascular Disease and Diabetes" Presented at Grand Rounds, Bakersfield Memorial
Hospital, Balcersfie1d CA, 24 Oct 02.

03-02 "The Atypical Antipsychotic Compounds: What is the Crucial Difference Among
Them?" Presented at Psychopharmacology Course, Stanford University, Stanford CA, 9
Mar 02.

03-02 "The Relative Metabolic Toxicities Among the Newer Antipsychotic Compounds."
Presented at Grand Rounds, Waco, TX, 7 Mar 02
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03-02 "The Relative Metabolic Toxicities Among the Newer Antipsychotic Compounds."
Presented at Grand Rounds, Dallas VA Medical Center, Dallas, TX, 7 Mar 02

11-01 "Aripiprazole: Is anything Really New in the Wold of Antipsychotic Medications?"
Presented at Abilitat Investigators Meeting, Scottsdale, AZ, 29 Nov Ol.

09-01 "The Past, Present, and (Near) Futnre of Antipsychotic Medications: The Under
appreciated Role of Luck!" Presented at The Annual Meeting of the Northern California
Psychiatric Society, Saratoga, CA, 19 Sep 01.

07-01 "The Metabolic Side Effects of the Newer Antipsychotic Compounds: The TD of the
New Millennium." Presented at Grand Rounds, UC Irvine, Irvine, CA, 17 Jill 01.

05-01 "The Toxicities ofthe So-Called 'Atypical Antipsychotics'--Focus on Dyslipidernia"
Presented at Grand Rounds, Utah Neuropsychiatric Institute, Salt Lake City, Utah, 22
May 01.

04-01 "Prodromal Phase of Schizophrenia: Diagnosis and Treatment." Presented at W. Covina
Mental Health Office, W. Covina, CA, 19 April 0I.

03-01 "Risperidone: A Clinical Research Update." Presented at Le Royal Meridien, Toronto,
Ontario, Canada, 31 Mar 0l.

03-01 "Ziprasidone: A New Treatment Option for Schizophrenia." Presented at University Of
Tennessee, Memphis, TN, 9 Feb 01

03-01 "Ziprasidone: A New Treatment Option for Schizophrenia." Presented at University Of
Arkansas for Medical Science, Little Rock, AR, 8 Feb 01

02-01 "Use of Antipsychotic Drugs on Treatment Approach for Drug Induced. Psychosis."
Presented at San Quentin State Prison, San Quentin, CA, 21 Feb 0I.

01-01 "EPA and TD with Novel Antipsychotics." Presented at Lanterman State Hospital,
Pomona, CA, 25 Jan Ol.

12-00 "Optimal Management ofPsychosis and Agitation in the Elderly." Presented at VA
Hospital, Seattle, WA, 15 Dec 00.

12-00 "Efficacy and Safety Data of the Atypical Antipsychotics." Presented at Atascadero State
Hospital, Atascadero, CA, 14 Dec 00.

12-00 "Optimal Management of Psychosis and Agitation in the Elderly." Presented at Grand
Rounds, VA Hospital Outpatient Clinic, Roseburg, OR, 12 Dec 00.

12-00 "Optimal Management of Psychosis and Agitation in the Elderly" Presented at Grand
Rounds, USC Ingleside Hospital, Rosemead, CA, 8 Dec 00.

12-00 "Optimal Management of Psychosis and Agitation in the Elderly." Presented at Grand
Rounds, University of Southem California, Los Angeles, CA, 6 Dec 00.

11-00 "Safety and Efficacy Among Atypicals; Treatment Refractory Schizophrenia." Presented
at Los Angeles County Jail, Los Angeles, CA, 30 Nov 00.

II-DO "Optimal Management of Psychosis and Agitation in the Elderly." Presented at Olive
View Hospital, Sylmar, CA, 16 Nov 00.

11-00 "Long-Term Outcomes with Antipsychotic Medications: The limitations of Our Current
Technology." Presented at Ziprasidone National Consultants Forum, Scottsdale, AZ, 14
Nov 00..

11-00 "Optimal Management ofPsychosis and Agitation in the Elderly." Presented at USC
Ingleside Hospital, Rosemead, CA, 9 Nov 00.

10-00 "Newer Antipsychotics: Approaches to Treatment Refractory Patients." Presented at
2000 MlRECC Retreat, Los Angeles, CA, 25 Oct 00.

10-00 "Weight Gain and Atypical Antipsychotic Medications: The TD of the New
Millennium?" Presented at MHC of Greater Manchester, Manchester, NH, 12 Oct 00.
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09-00 "Side Effects of Typical and Atypical Antipsychotic Agents." Presented at the UCLA
Medical Plaza, Los Angeles, CA, II Sep 00.

09-00 "Safety and Efficacy Among Atypicals." Presented at Sacred Heart Hospital, Spokane,
WA, 12 Sep 00

09-00 "Safety and Efficacy Among Atypicals." Presented at Skagit Valley Mental Health, Mt.
Vernon, WA, 13 Sep 00.

09-00 "Update on Atypical Antipsychotics." Presented at Porterville Developmental Center,
Porterville, CA, 14 Sep 00.

07-00 "Schizophrenia: Treatment with RisperdaJ." Presented at the Office of Mental Health,
New Orleans, LA, 25 Jul 00.

07-00 "Atypicals and Treatment Resistant Schizophrenia." Presented at Lorna Linda Behavior
Medicine Center, Redlands, CA, 21 JuIOO.

06-00 "Movement Disorders." Presented at Palacio de Exposiciones y Congresos, Seville,
Spain, 16 Jun 00.

06-00 "Tools for Assessing Symptoms: Side Effect Scales." Presented at Palacio de
Exposiciones y Congresos, Seville, Spain, 17 Jun 00.

05-00 "Optimal Management of Psychosis and Agitation in the Elderly." Presented at UC
Irvine Medical Neuropsychology Center, Orange, CA, 30 May 00.

05-00 "Optimal Management of Psychosis and Agitation in the Elderly." Presented at Dave &
Buster's, Orange, CA, 24 May 00.

05-00 "The Side Effects of Antipsychotic Compounds." Presented at Kaiser Permanente,
Fontana, CA, 17 May 00.

04-00 "Atypical Antipsychotics" Presented at Riverside County Inpatient, Riverside, CA, 27
Apr 00.

03-00 "The Novel Antipsychotics." Presented at Loma Linda University, Lorna Linda, CA, 29
Mar 00.

03-00 "The Cardiovascular Liabilities of the Atypical Antipsychotics: The Next 'Big' Thing."
Presented at Grand Rounds, University ofHawaii, 24 Mar 00.

03-00 "The New Antipsychotic Compounds Really 'New'?" Presented at Grand Rounds, Contra
Costa County Regional Medical Center, Martinez, CA, 14 Mar 00.

03-00 "Treatment Refractory Schizophrenia: Is there a rational approach?" Presented at
American Psychiatric Association & Nevada Association ofPsychiatric Physicians, Las
Vegas, NV, Sat, 4 Mar 00.

02-00 "The Use ofRisperidone in Acutely Psychotic Patients." Presented at Italian Society of
Psychopathology (V SOPSI Congress), Rome, Italy, 23 Feb 00.

02-00 "The Differential Toxicities Among the Atypical Antipsychotics." Presented at Grand
Rounds, Cedars Sinai Medical Center, Los Angeles, CA, 17 Feb 00.

12-99 Visiting Scholar-numerous presentations, Presented at University of Arkansas, Little
Rock, AR, 5-8 Dec 99

11-99 "The Novel Antipsychotic Medications." Presented at Anaheim, CA, 12 Nov 99.
11-99 "The Side Effects of Antipsychotic Compounds." Presented at University of Kansas

Medical Center, Kansas City, MO, 5 Nov 99.
11-99 "Atypicals Antipsychotics: Efficacy and Side Effects." Presented at The Anlerican

Restaurant, Kansas City, MO, 4 Nov 99.
11-99 "Side Effects of Antipsychiatric Compounds." Presented at Colmery O'Neil V A M C,

Topeka, KS, 4 Nov 99.
11-99 "The Side Effects of Antipsychotic Compounds." Presented at Western Missouri Mental

Health South Auditorium, Kansas City, MO, 4 Nov 99.
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10-99 "Is Clozaril still relevant?" Presented at Atascadero State Hospital, San Luis Obispo, CA,
14 Oct 99.

10-99 "Interested in Geriatric population & Economics ofthe drugs." Presented at Grand
Rounds, Lorna Linda University, Lorna Linda, CA, 8 Oct 99.

09-99 "Side Effects of Atypical Antipsychotics: What can we expect in the short and long
term?" Presented at Riverside, CA, 30 Sep 99.

09-99 "New Treatment Options in the Acute Management of Psychosis." Presented at New
York, NY, 26 Sep 99.

08-99 "How to Choose the Correct Medication Regimen for the Treatment of Psychotic
Manifestations." Presented at Lanterman Developmental Center, Pomona, CA, 26 Aug
99.

07-99 "Schizophrenia and Overview Movement Disorders." Presented at UCLA School of
Nursing, Westwood, CA, 26 Jill 99.

07-99 "New and Novel Antipsychotics." Presented at Fairview Developmental Center, Costa
Mesa, CA, 15 Jilly 99.

06-99 "SchizophreniacCurrent and New Treatment Trends." Presented at San Joaquin County
Mental Health Services, Sacramento, CA, 24 Jun 99.

05-99 "Research Experience with the NewerNeuroleptics-Grand Rounds;" Presented at Kaiser,
San Francisco, CA, 25 May 99.

05-99 "New Treatment Options in the Acute Management ofPsychosis." Presented at Boston
MarriottLtmgWharf, Boston, MA, 22 May 99.

05-99 "The Neurophysiology of Schizophrenia: Focus on the action of the Novel
Antipsychotics." Presented at Kaiser, Woodland Hills, CA, 12 May 99.

04-99 "The New Generation ofAntipsychotic Medications." Presented at Kaiser Sunset Family
Practice, Los Angeles, CA, 26 Apr 99.

04-99 "Relative Efficacies and Toxicities ofRisperidone and Olanzapine." Presented at Leeds,
England, United Kingdom, 9 Apr 99.

04-99 "Relative Efficacies and Toxicities of Risperidone and Olanzapine." Presented at
Southampton, England, United Kingdom, 8 Apr 99.

04-99 "The Neurophysiology of Schizophrenia: Focus on the Action of the Novel
Antipsychotics." Presented at The Schizophrenic Patient: Profiles, Diagnosis and
Treatment Conference, Lorna Linda University, Lorna Linda, CA, 7 Apr 99.

03-99 "Pharmacological Bases for the Putative Neurocognitive Enhancing Impact of Atypical
Antipsychotic Agents." Presented at Neurocognitive Impairment in Schizophrenic and
Alzheimer's Disorders: Therapeutic Approaches Workshop, International Academy for
Biomedical and Drug Research, Paris, FR, 12-13 Mar 99.

02-99 "Antipsychotic Toxicity in the Elderly." Presented at 9th Aonual Geriatric Psychiatry
Conference, Dallas, TX, 13 Feb 99.

02-99 "Typical and Atypical Neuroleptics: A Geropsychiatric Perspective." Presented at 9th
Aonual Geriatric Psychiatry Conference, Dallas, TX, 13 Feb 99.

02-99 "Somatic Treatments ofPsychotic Disorders" Given with course entitled "Recovery from
Madness", Alex Kopelowicz, MD and Robert Liberman, MD--Course Chairs.

02-99 "The Comparative Toxicities of the New Antipsychotic Medications." Presented at
Harbor UCLA, Torrance, CA, 2 Feb 99.

01-99 "The Treatment of Schizophrenia at the Turn of the Millennium: What Have We
Learned?" Presented to local lay chapter of the Califomia Alliance for the Mentally Ill,
UCLA Medical Plaza, Los Angeles, CA, 14 Jan 99.
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01-99 "Treatment Refractory Schizophrenia: The Role of the "New" Antipsychotic
Compounds" Presented at Grand Rounds, UCI Medical Center, Irvine, CA, 5 Jan 99.

11-98 "Treatment of Schizophrenia." Presented at Grand Rounds, UC Davis Medical Center,
Sacramento, CA, 11 Nov 98.

11-98 "Atypicals and Side Effects." Presented at Sutter Family Practice Residency Program,
Sacramento, CA, 11 Nov 98.

11-98 "Treatment ofRefractory Patients and Partial Response." Presented at Janssen-Cilag
SpA Laboratories, Beerse, Belgium, 6 Nov 98.

10-98 "The Role ofNovel Antipsychotics in the Control of the Acute Psychotic Symptoms."
Presented at the WPA Symposium, Guadalajara, MX, 30 Oct 98.

10-98 "Efficacy of Risperdal and the Atypical Antipsychotics." Presented at Grand Rounds,
Porterville State Hospital, Porterville, CA, 21 Oct 98.

10-98 "Treatment of the Refractory Patient." Presented at the Grand Geneva Resort
Symposium, Lake Geneva, IL, 3 Oct 98.

10-98 "Treatment Resistant Schizophrenia" Presented at the APA-IPS Symposium, Los
Angeles, CA, 2 Oct 98.

09-98 "Treatment Refractory Schizophrenia." Presented at Grand Rounds, Oregon Health
SCiences University Department of Psychiatry, 29 Sep 98.

09-98 "The SecoIid Generation of 'Anti-schizophrenic' Drugs." Presented at the 1998 William
Rondeau Memorial Lecture, Oregon Health Sciences University Department of
Psychiatry, 28 Sep 98.

09-98 "Movement Disorders in Psychiatry." Presented at VA Hines, IL, 23 Sep 98.
09-98 "The Role of Atypical Antipsychotics." Presented at Napa State Hospital, CA, 19 Sep

98.
09-98 "Atypical Antipsychotics and Schizophrenia." Presented at Grand Rounds, Menlo Park

VAMC, Menlo Park, CA, 11 Sep 98.
08-98 "New Treatment Options in Schizophrenia." Presented at ComCare, Phoenix, AZ, 18

Aug 98.
07-98 "Schizophrenia Overview and Movement Disorders." Presented at the Neuropsychiatric

Nurse Practitioner Program, UCLA School ofNursing, Los Angeles, CA, 27 Jill 98.
07-98 "New Treatment Interventions for Psychotic Disorders." Presented at San Joaquin

County Mental Health Services, Stockton, CA, 16 Jul 98.
07-98 "Strategies for Rapidly Controlling Acute Psychotic Symptoms." Presented at Napa State

Hospital, Napa, CA, 3 Jill 98.
06-98 "New Directions in Psychosis." Presented at Grand Rounds, San Francisco General

Hospital, San FranCisco, CA, 26 Jun 98.
06-98 "The CJinjcal Choice: Is an Algorithm Possible?" Presented at Riverview Hospital,

Vancouver, BC, 12 Jun 98.
06-98 "Treatment of Refractory Psychosis: Is There a Rational Approach?" Presented at

Riverview Hospital, Vancouver, BC, 12 Jun 98.
06-98 "Drug Treatment of Schizophrenia" Presented as course number 63 with faculty S

Marder, J Davis, P Janicalc, at the 151st APA Annual Meeting in Toronto, Canada, 2 Jun
98.

05-98 "New Atypical Antipsychotics: Similarities and Differences" Presented via satellite
program for Indio and Riverside County Mental Health Inpatient Treatment Facility,
Riverside, CA, 28 May 98.

05-98 "New Advances in the Treatment of Schizophrenia" Presented by CME, Inc. at Sheraton
Gateway, Los Angeles, CA, 17 May 98.
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05-98 "Psychopharmacology Update: A Comparison of Current Antipsychotic Drugs"
Presented at Merritheu Memorial Hospital, Martinez, CA, 12 May 98.

05-98 "Management of Cognitive Disruption in Schizophrenia" Presented at University of
lllinois at Chicago Symposium in Bloomingdale, 11, 5 May 98.

05-98 "Neurocognition, Schizophrenia, and the Role of the Novel Antipsychotic Medications"
Presented at the Panhellenic Psychiatric Congress, Limnos, Greece, 2 May 98.

04-98 "Neurocognitive and Functional Assessment - Rationale for MlO0907 Superiority"
Presented at second Neuropsychiatry Forum ofHoechst Marion Roussel in Bridgewater,
NJ, 24 Apr 98.

04-98 "Treatment Resistant Schizophrenia: Is there a Rational Approach?" Presented at Bergen
Pines County Hospital, Paramus, NJ, 23 Apr 98.

04-98 "Treatment Resistant Schizophrenia: Is there a Rational Approach?" Presented at
Rocldand Psychiatric Center, Orangeburg, NY, 22 Apr 98.

04-98 "Update on Anti-psychotic Medications.'" Presented at Alaska Psychiatric Association's
5th Annual Spring Education Meeting, Anchorage, AK, 18 Apr 98.

03-98 "Psychopharmacology Update: A Comparison of Current Antipsychotic Drugs,"
Presented at Washington State Psychiatric Association Spring Meeting in Vancouver,
BC, 28 Mar 98.

03-98 "Schizophrenia and Cognitive Function - Approaching the New Millennium" Presented at
National Schizophrenia Symposium,.Scottsdale, AZ, 27 Mar 98.

03-98 "Challenge: Maldng the most ofTherapy with Atypical Antipsychotics" Presented at
Eastern State Mental Hospital, Williamsburg, VA, 20 Mar 98.

03-98 "Past, Present and Future of Antipsychotic, Drugs" Presented for the Virginia State
Psychiatric Society, Richmond, VA, 21 Mar 98:

03-98 "Pharmacologic Impact on Neurocognitive Deficits in Schizophrenia:" Presented at
Grand Round, Long Beach VA Medical Center, 4 Mar 98.

02-98 "Neurocognition in Schizophrenia: Magnitude, Functional Correlates and Pharmacologic
Responsivity" Presented at USC School of Medicine Grand Rounds, 10 Feb 98.

02-98 "Biological bases for Schizophrenia" Presented at the seminar course for undergraduates
Psychiatry 98P Professional Schools Seminar Program, UCLA, CA, 4 Feb 98,

11-97 "The New Generation of Antipsychotic Medications: Similarities and Differences" 
Presented at V.A.Psychiatry Service Grand Rounds, Minneapolis, MI, 21 Nov 97.

11-97 "The New Generation of Antipsychotic Medications: Similarities and Differences" 
Presented at HCMC Psychiatry Grand Rounds, MI. 21 Nov 97.

11-97 "Neurocognition in Schizophrenia: Magnitude, Functional Correlates, and Pharmacologic
Responsivity" Presented at the Atascadero State Hospital, Atascadero, CA, 19 Nov 97.

11-97 "Pharmacologic Approach to Chronic and Treatment Refractory Schizophrenia"
Presented at the Vancouver BCPA Conference, in Vancouver, Canada, 15 Nov 97.

11-97 "New Serotonin/Dopamine Antagonist" - Presented for the Loma Linda Psychiatric
Residency Program, Lorna Linda, CA, 14 Nov 97

11-97 "The Role ofNew Generation Antipsychotics in Treatment-Resistant Schizophrenia" 
Presented in Grand Rounds at The Chicago Medical School Department of Psychiatry and
Behavioral Sciences, Chicago, 11, 6 Nov 97.

10-97 "Beyond Conventional Symptoms" - Presented in Riyadh, Saudi Arabia, 20 Oct 97.
10-97 "Neurocognitive Changes in Schizophrenia" Clinical Pertinence and Impact of

Pharmacotherapy" - Presented in Grand Rounds at the University ofNebraska Medical
Center, Omaha, NE, 15 Oct 97.
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09-97 "Treatment Resistance in Psychosis"- Presented at the Annual Meeting of the Huron
Valley Medical Center in in Ypsilanti, MI, 24 Sep 97.

09-97 "Toxic Side Effects of Antipsychotic Medications - Focus on Neuromotor Syndromes"
Presented at The Fall 1997 Symposium of Charter Behavioral Health Systems ofNew
England, Nashua, New Hampshire, 20 Sep 97.

09-97 "Risperidone: Efficacy Beyond Conventional Symptoms" Presented at the I Oth Annual
Meeting of European College of Neuropsychopharmacology, Vienna, Austria, 15 Sep 97.

09-97 "Schizophrenia, Neurocognition, and Antipsychotic Meds" Presented in Grand Rounds at
. Oregon Health Science University, 9 Sep 97.

09-97 "Past, Present and Future ofAntipsychotics" Presented at the Mendota Mental Health
Institute Conference Center, Madison, WI, 29 Aug 97.

06-97 "Efficacy: A Clinician's Evidence from Experience" Presented at the Risperdal:
Evidence from Experience Interactive Seminars in East Midlands, England, 19 Jun 97.

06-97 "Efficacy: A Clinician's Evidence from Experience" Presented at the Risperdal:
Evidence from Experience Interactive Seminars in East Kilbride, England, 18 Jun 97.

06-97 "Efficacy: A Clinician's Evidence from Experience" Presented at the.Risperdal:
Evidence from Experience Interactive Seminars in Aberdeen, Scotland, 17 Jun 97.

06-97 "Antipsychotics: The Evidence from Experience" Presented at the Janssen Research
Foundation in Beerse, Belgium, 16 Jun 97.

06-97 "Atypical Neuroleptics: Newer Antipsychotics" Presented at the Northampton VA
Medical Center, Northampton, MA, 4 Jun 97.

05-97 "Beyond Conventional Symptoms: Focus on Risperidone" Presented in Grand Rounds at
Vanderbilt University Medical Center, Nashville, TN, 27 May 97.

05-97 "Psychopharmacology in the Geriatric Patient: Utility and Limitations" Presented' at the
California Society of Internal Medicine annual meeting, San Diego, CA, 24 May 97.

05-97 "The Recognition and Management of Side Effects of Typical and Atypical Neuroieptics"
Presented as course number 54 with faculty SR Marder, J Davis, G Simpson, P Janicalc at
the 150th APA Annual Meeting, San Diego, CA, 17-22 May 97.

05-97 "Overview of Treatment of Psychosis with New Atypical Antipsychotic Medications"
Presented at the Psychiatric Institute, Washington, DC, 16 May 97.

05-97 "Overview of Treatment ofPsychosis with New Atypical Antipsychotic Medications"
Presented at the Commission on Mental Healtll, Washington, DC, 15 May 97.

05-97 "Practical Applications in Atypical Antipsychotics: Clients with Movement Disorders"
Presented at Cambridge Hospital, Boston, MA, 14 May 97.

05-97 "The Newer Antipsychotics: Differences and Applications" Presented at. Butler Hospital,
Providence, RI, 13 May 97.

04-97 "Risperidone and Neurocognition". Presented at the Annual Meeting of the Dutch
Psychiatric Society, Amsterdam, Netherlands, 18 Apr 97.

04-97 "Clozapine vs. Haloperidol: Drug Intolerance in a Controlled Six Month Trial" Presented
at the International Congress on Schizophrenia Research, Colorado Springs, CO, 14 Apr
97.

04-97 "Antipsychotic Drug Side-Effects: Objective and Subjective". Presented at the
International Congress on Schizophrenia Research, Colorado Springs, CO, 14 Apr 97.

03-97 "An Update on Atypcial Antipsychotics". Presented in Hyannis, MA, 28 Mar 97.
03-97 "An Update on Atypical Antipsychotics". Presented in New Bedford, MA, 27 Mar 97.
03-97 "The Management ofAcute Exacerbations in Chronic Schizophrenia". Presented at

Evidence From Experience, Lisbon, Portugal, 21 Mar 97.
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03-97 "Beyond the Conventional Symptoms". Presented at Evidence From Experience, Lisbon,
Portugal, 21 Mar 97.

03-97 "The Efficacy ofRisperidone: The Evidence from the Controlled Clinical Experience".
Presented in Beijing, China, 17 Mar 97.

03-97 "The Efficacy ofRisperidone: The Evidence from the Controlled Clinical Experience".
Presented in Nanjing, China, 15 Mar 97.

03-97 "The Efficacy ofRisperidone: The Evidence from the Controlled Clinical Experience".
Presented in Shanghai, China, 14 Mar 97.

03-97 "The Efficacy of Risperidone: The Evidence from the Controlled Clinical Experience".
Presented in Wuhan, China, 12 Mar 97.

03-97 "The Efficacy ofRisperidone: The Evidence from the Controlled Clinical Experience".
Presented in Guangzhou, China, 11 Mar 97.

01-97 "Rational Approach to Antipsychotic Medications and Patient Selection". Presented at
the Midwinter Program for Psychiatrists, Lalce Tahoe, NV, 28 Jan 97.

01-97 "Current Therapy Options: Efficacy and Side Effects". Presented at the Reintegration:
Therapeutic Horizons for Psychotic Disorders Symposium in Salt Lalce City, UT, 25 Jan
97.

01-97 "Issues in Diagnosis of Schizophrenia". Presented at the Reintegration: Therapeutic
Horizons for Psychotic Disorders Symposium in Salt Lalce City, UT, 25 Jan 97.

12-96 "The New Generation of Antipsychotic Medications: Similarities & Differences".
Presented to the Hawaii Psychiatric Medical Association, Waikiki, HI, 3 Dec 96.

12-96 "The New Generation of Antipsychotic Medications: Similarities & Differences".
Presented at Hawaii State Hospital, Kaneohe, HI, 2 Dec 96.

11-96 "Risperidone: The Controlled Clinical Experience". Presented in Newcastle, England.
11-96 "Risperidone: The Controlled' Clinical Experience". Presented in Glasgow, Scotland.
11-96 "Risperidone: The Controlled Clinical Experience". Presented in Birmingham, England.
11-96 "Risperidone: The Controlled Clinical Experience". Presented in Manchester, England.
11-96 "Risperidone: The Controlled Clinical Experience". Presented at Kyoto Prefectural

University, Kyoto, Japan.
11-96 "Risperidone: The Controlled Clinical Experience". Presented at Hiroshima University,

Hiroshima, Japan.
11-96 "Treatment Resistant Schizophrenia: Is There a Rational Approach?" Presented in

Kurashiki (Okayama City), Japan.
08-96 "New Solutions to Treatment Resistant Schizophrenia". Presented at the 1Oth World

Congress ofPsychiatry, Madrid, Spain, 23 Aug 96.
07-96 "Critical Issues in Psychoses: Dementia, First-Brealc Patients, Refractory Cases, and

Pharmacoeconomics of Schizophrenia". A CME presentation, Costa Mesa, CA.
06-96 "Critical Issues in Psychoses: Dementia, First-Break Patients, Refractory Cases, and

Pharmacoeconomics of Schizophrenia". A CME presentation, San Francisco, CA.
06-96 "The New Generation of Antipsychotic Medications: How Are They Different?". A

CME presentation, Staunton, VA.
05-96 "Treatment Resistant Schizophrenia" an industry-sponsored symposium presented at the

149th APA Annual Meeting, New York, NY, May 4-9,1996.
05-96 "The Recognition and Management of Side Effects of Typical and Atypical Neuroleptics"

Presented as course number 61 with facility SR Marder, J Davis, G Simpson, P Janicalc at
the 149th APA Annual Meeting, New York, NY, May 4-9,1996.

03-96 "Treatment Resistant Schizophrenia: Is There a Rational Approach?" Presented at
Evolving Attitudes Across the Spectrum of Schizophrenia, Amsterdam, Netherlands.

CY-Wirshing 19



03-96 "The Natural History of the 'Schizophrenias"'. Presented at Evolving Attitudes Across
the Spectrum of Schizophrenia, Amsterdam, Netherlands.

03-96 "Update on New Antipsychotic Medications". Presented at University of California,
Davis, Davis, CA.

03-96 "Special Populations with Psychoses: First Break Patients, Adolescents and Geriatric
Patients". A CME presentation, Long Beach, CA.

02-96 "Psychopharmacology in the Elderly: Cognition and Psychosis". Presented at the Area 7
Symposium, Las Vegas, NV.

02-96 "Side Effects ofAntipsychotics: Recognition and Treatment". Presented at Grand
Rounds, Stanford University Medical Center, Palo Alto, CA.

01-96 "The History and Current Status of Antipsychotic Drug Development". Presented at
Grand Rounds, The Palos Verdes Regional Psychiatric Hospital, Tucson, AZ.

01-96 "The Risk Benefit Profiles of the Serotonio-Dopamine Antagonists". Presented at the
University ofArizona, Tucson, AZ.

12-95 "Rational Approaches to Antipsychotic Pharmacotherapy". Presented at the Quarterly
Meeting of the County of San Diego Mental Health Services, San Diego, CA.

11-95 "Special Populations with Psychosis: Adolescents, Geriatrics, and First Break Patients".
A CME presentation, Seattle, WA.

11-95 "Special Populations with Psychosis: Adolescents, Geriatrics, and First Break Patients".
A CME presentation, San Francisco, CA.

10-95 "The New SerotoninJDopamine Antagonists: Are They Really Different?" presented to
the Hirosald University Department ofNeuropsychiatry, Hirosald University, HirosaJd,
Japan.

10-95 "The New SerotoninIDopamine Antagonists: Are They Really Different?" presented to
the Aldta University School of Medicine Department of Psychiatry, Akita University,
Aldta, Japan.

10-95 "The New SerotoninIDopamine Antagonists: Are They Really Different?" presented to
the Holdcaido University Department ofPsychiatry, Holdcaido University, Hokkaido,
Japan.

10-95 "Polypharmacy in the Treatment ofPsychosis: Is There a Rational Approach?" presented
at the SinYang Park Hotel, KwangJu, Korea.

10-95 "Polypharmacy in the Treatment ofPsychosis: Is There a Rational Approach?" presented
at the KwangJu Severance Mental Hospital, KwangJu, Korea.

10-95 "Update on SerotoninIDopamine Antagonists: Are They Really Different?" presented to
the Meeting of the Korean Neuropsychiatric Association at the Seoul Education Culture
Center, Seoul, Korea.

09-95 "Pharmacologic Treatment ofDepression" presented to the Quarterly Meeting of the
Hawaii Psychiatric Association, Honolulu, Hawaii.

09-95 "Anti-psychotic Medications & Patient Selection: Is There a Rational Approach?"
presented to the Hawaii Medical Association at the University of Hawaii, Honolulu,
Hawaii.

08-95 "Side Effects of Antipsychotic Medications" presented at the Quarterly Meeting of the
Memphis Psychiatric Association, Memphis, TN.

07-95 "Polyphannacy: When is it Reasonable?" Grand Rounds, Alameda County Psychiatric
Hospital, Alameda, CA.

07-95 "Behavioral Skill Training in Schizophrenia: Utility and Limitation" Grand Rounds,
Atascadero State Hospital, Atascadero, CA.
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06-95 "Side Effects of Antipsychotic Medications" Grand Rounds, Lorna Linda VA Hospital,
Lorna Linda, CA.

06-95 "The Treatment of Psychosis in the Elderly" Los Encinas Hospital Annual Symposium,
Pasadena, CA.

06-95 "Update on the New Antipsychotic Medications" presented to the Annual Meeting of the
California Department of Corrections Psychiatrists, Diamond Bar, CA.

05-95 "How to do research without an NIMH grant" presented at the 148th Annual Meeting of
the American Psychiatric Association, Miami, FL, 20-25 May 95.

05-95 "The recognition and management of the side effects of typical and atypical neuroleptics"
presented as Course 69 with Director SR Marder, and Faculty J Davis, G Simpson, Philip
Janicek, and myself, at the 148th APA Annual Meeting, Miami, FL, 20-25 May 95.

05-95 "Behavioral Skills Training in Chronic Schizophrenia" presented at the Annual
Conrerence of Westem Reserve Psychiatric Hospital, Northfield, OH, 5 May 95.

03-95 "Doparninergic Modulation of Cigarette Smoking" presented at the Society for Research
on Nicotine and Tobacco with Murray E Jarvik, MD, PhD and Nicholas H Caskey, PhD,
San Diego, CA.

03-95 "The Safety and Efficacy of Serotonin-Dopamine Antagonists" a Continuing Medical
Education presentation, St Louis, MO.

03-95 "The Safety and Efficacy of Serotonin-Dopamine Antagonists" a Continuing Medical
Education presentation, Philadelphia, PA.

02-95 "The Next Generation of Antipsychotic Medications" presented at Grand Rounds,
Veterans Affairs Hospital, Tuskegee, AL.

11-94 "Dosing Strategies with Antipsychotic Compounds: Conventional, SDAs, and Atypicals"
presented at the Fall Symposium ofNew Approaches to Treating Schizophrenia, Chicago,
rr." 12 Nov 94.

10-94 "Risperidone: Is It Really Different?" presented at the Fall Conference of the California
Alliance For the Mentally lll, San Francisco, CA, 29 Oct 94.

05-94 "The recognition and management of the side effects of typical and atypical neuroleptics"
presented as Course 71 with Director SR Marder, and Faculty J Davis, G Simpson, Philip
Janicek, and myself, at the 147th APA Annual Meeting, Philadelphia, PA, 24 May 94.

05-94 "Dementia and Movement Disorders in the Elderly," presented as Course 6 with Director
JL Cummings, and Faculty WE Reichman, D Sultzer, and myself, at the 147th APA
Annual Meeting, Philadelphia, PA, 20 May 94.

04-94 "Risperidone, is it really different?" presented at a Stanford University sponsored
symposium on the treatment of schizophrenia Palo Alto, CA.

03-94 "The New Atypical Antipsychotics--Focus on Risperidone" presented to the Utah State
Alliance for the Mentally Ill, Salt Lake City, Utah.

02-94 "The New Atypical Antipsychotics--Focus on Risperidone" presented to the Washington
State mental health workers (psychiatrists and pharmacists), Seattle, WA.

01-94 "The Real Cost ofNeuroleptic Treatments" presented to the California State Legislature,
Sacramento, CA.

01-94 "The Rational Use ofNeuroleptics" presented at the annual educational meeting of the
Los Angeles Chapter of Family Practioners, Santa Monica, CA.

10-93 "The Therapeutic Window--The Role of Subjective Experiences" presented at the
Quarterly Meeting of the Royal College ofPsychiatrists in London, England.

05-93 "Optimum Dosing in Maintenance Treatment." Marder SR, VanPutten T, Wirshing WC,
Lebell MB, McKenzie J, Johnston-Cronk K, presented at the 146th APA Annual
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Meeting, San Francisco, CA, 26 May 93. In: 1993 CME Syllabus & Proceedings
Summary, p. 238. (No. 87B)

05-93 "Combined Skills Training and Early Intervention." Marder SR, Wirsbing WC, Van
Putten T, Eclunan TA, Liberman RP, presented at the 146th APA Annual Meeting, San
Francisco, CA, 24 May 93. In: 1993 CME Syllabus & Proceedings Summary, p. 156.
(No. 28D)

05-93 "Clinical Use ofNeuroleptic Plasma Levels." presented at the 146th APA Annual
Meeting, San Francisco, CA, 25 May 93.

05-93 "Dementia and Movement Disorders in the Elderly," presented as Course 2 with Director
JL Cummings, and Faculty WE Reichman and myself, at the 146th APA Annual Meeting,
San Francisco, CA, 22 May 93.

01-93 "Hyperkinetic Syndromes in the Elderly" presented at the Geriatric Supercourse in
Marina del Rey, CA, 20 Jan 93.

11-92 "Clinical Consequences of Akinesia and Akathisia", presented as fIrst author with
TVan Putten and SR Marder at the Association of European Psychiatrists Congress,
Barcelona, Spain, 5 Nov 92.

10-92 "The New Atypical Antipsychotics", presented to the South Coast Chapter of the Alliance
for the Mentally Ill, Torrance, CA.

06-92 "Impact ofPublic Opinion and News Media on Psychopharmacology in the 1990's", with
Louis Jolyon West, MD, at the College ofInternational Neuropsycho-pharmacology
AnnualMeeting (CINP), 30 Jun 92, Nice, France.

05-92 "Drug-Induced Movement Disorders in the Elderly," presented at the 145th Annual
American Psychiatric Association Meeting, Washington, DC.

03-92 "Fluoxetine~InducedSuicidality: Science, Spurious, or Scientology?" presented at the
Daniel X. Freedman Journal Club, UCLA.

01-92 "The Placebo-Controlled Treatment of the Schizophrenic Prodrome," Biannual Winter
Workshop on Schizophrenia, Badgastein, Austria.

01-92 "Management of the Neuroleptic-Intolerant Patient," presented with D Ames and T Van
Putten at UCLA Grand Rounds, Los Angeles, CA.

01-92 "Akathisia with the New Atypical Neuro1eptics," presented at Psychiatry Grand Rounds,
UCLA-Harbor Medical Center, Torrance, CA.

12-91 "Management of Risk ofRelapse in Schizophrenia," presented at the Annual Meeting of
the American College ofNeuropsychopharmacology, San Juan, Puerto Rico.

10-91 "Extrapyramidal Symptoms and the Atypical Antipsychotics," presented to the Southern.
California Chapter of the California Alliance for the Mentally TIl, Los Angeles.

06-91 "Neuroleptic-Induced Extrapyramidal Symptoms," presented at the Southern California
Psychiatric Society, West Hollywood, CA.

05-91 "Pharmacoldnetics of Long-Acting Neuro1eptics," presented with SR Marder, T Van
Putten, J Hubbard, M Aravagiri, and KK Midha, at the American Psychiatric Association
144th Annual Meeting, New Orleans, LA.

05-91 "Fluphenazine Dose in Chronic Schizophrenia," presented with SR Marder, T Van
Putten, M Lebell, J McKenzie, and K Johnston-Cronic, at the American Psychiatric
Association Annual Meeting, New Orleans, LA.

05-91 "Early Prediction of Schizophrenic Relapse," presented with SR Marder, T Van Putten, M
Lebell, K Johnston-Cronic, and J Mintz, at the American Psychiatric Association Annual
Meeting, New Orleans, LA.
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04-91 "Instrumental Quantification of Akathisia," presented with T Van Putlen, SR Marder, JL
Cummings, G Bartzokis, and MA Lee at the International Congress on Schizophrenia
Research, Tucson, AZ.

04-91 "Antipsychotic Drugs of the Future: The Legacy ofClozapine," presented at the Annual
Meeting of the Southcoast Alliance for the Mentally TIl, Fountain Valley, CA.

02-91 "Free Radicals, Movements Disorders, and their Possible Interrelationship," presented to
the College ofPharmacy, Univetsity of Saskatchewan, Saskatoon, Canada.

11-90 "Primary and Secondary Effects of the Neuroleptics: An Historical Perspective."
California Alliance for the Mentally TIl, Fall Conference, Ventura, CA.

11-90 "Antipsychotic Drugs of the Future: The Legacy of Clozapine." California Alliance for
the Mentally 111, Fall Conference, Ventura, CA.

10-90 "Instrumental Quantification of the Akathisic Liability of Clozapine." 2nd Annual
NARSAD Scientific Symposium, Washington, DC.

06-90 "Instrumental Quantification of the Alcathisic Liability of Clozapine." Regional Meeting
ofNARSAD Supporters, Pasadena, CA.

02-90 "Instrumentation of Drug-Induced Movement Disorders." Neurology Grand ROllllds,
West LA VAMC,Los Angeles, CA.

02-90 "Functional Versus Organic Psychoses." Psychiatry Grand Rounds, UCLA Harbor
Medical Center, Torrance.

10-89 "Use of Quantitative Instruments in the Assessment ofNeuroleptic-Induced Movement
Disorders." Presented to regional representatives ofNARSAD.

04-89 "Management of Risk of Relapse in Schizophrenia. "The Annual Spring Scientific
Meeting of the Southern California Psychiatric Society, Hollywood, CA.

03-89 "Quantitative Approaches to Drug-Induced Movement Syndromes." Medical Staff of
Camarillo State Medical Facility, Camarillo, CA.

01-89 "Social Skills Training in the Chronic Schizophrenic: A Workshop." 2nd Annual Winter
Conference of the American Assn. of Community Psychiatrists, Charleston, SC.

11-88 "Instrumentation of Drug-Induced Movement Disorders." Presented to California state
legislators, their aides, and advocates of national mental health groups (NAMl and
NARSAD).

08-88 "Classical Cases in Schizophrenia", with JA Talbot, MD, Professor and Chair,
Department of Psychiatry, University ofMaryland. Program produced with an
educational grant from Boehringer Ingelheim Pharmaceuticals, Ridgefield, CT.

08-88 "Drug-Induced Extrapyramidal Syndromes in Psychiatric Patients." Texas State Hospital
medical staff, Big Springs, TX.

06-88 "Role ofPsychopharmacology in the Treatment of the Chronic Mental Patient."
Department of Corrections at the California Medical Facility in Vacaville, CA.

04-88 "Psychosocial Rehabilitative Treatment of the Chronic Schizophrenic Patient." Presented
to the staff of the Roseburg VA Medical Center, Roseburg, OR.

03-88 "Behavioral Rehabilitation of the Chronic Mental Patient." Workshop presented at the
First Annual Winter Conference of the American Society of Community Psychiatrists,
Colorado Springs, CO.

01-88 "Electromechanical Characteristics ofTardive Dyskinesia." The Biannual Winter
Workshop on Schizophrenia, Badgastein, Austria.

10-87 "Medication/Consent." Symposium with Drs. RLibennan, JVaccaro, and JKane,
presented at the 1987 Institute on Hospital and Community Psychiatry, Boston, MA.

09-87 "Medication Management and Patient Education." Annual Department of Mental Health
Conference at Michigan State University, East Lansing, MI.
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05-87 "Quantitative Assessment of Extrapyramidal Symptoms and Involuntary Movement,"
presented at a symposium on Acute and Chronic Extrapyramidal Symptoms and Tardive
Dyskinesia, at the Annual Meeting of the APA, Chicago, IL.

10-86 "The Affective Disorders Spectrum," presented to the Graduate School ofPsychology of
the California Lutheran College in Thousand Oales, CA.

04-86 "Unique Issues of Older Adults with Chronic Mental Health Problems, Focus on
Schizophrenia." Mental Health and Aging Conference in Los Angeles, CA.

02-86 "The Geriatric Patient with Cardiac and Psychiatric Problems: Pharmacologic Concerns."
VA Nursing Service for their Continuing Education Series in Los Angeles, CA.

10-85 "Psychopharmacologic Treatment of the Geriatric Population," presented to the
Psychology interns at the VA as part of their Continuing Education Series in Los Angeles,
CA.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 20-639/S-036
NDA 22-047/S-001

AstraZeneca Pharmaceuticals LP
Attention: Gerald Limp
Director, Regulatory Affairs
1800 Concord Pike, PO Box 8355
Wilmington, DE 19803-8355

Dear Mr. Limp:

We acknowledge receipt of your supplemental new drug applications dated June 22, 2007, and July 25,
2007, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Seroquel
(quetiapine fumarate) tablets (NDA 20-639) and Seroquel XR (quetiapine fumarate) extended-release
tablets (NDA 22-047).

We additionally refer to an Agency letter dated January 8, 2008, requesting information on glucose
abnormalities.

These applications, submitted as "Changes Being Effected" supplements, provide for the following
revisions to product labeling:

20-639/8-036 dated June 22, 2007
• Revisions throughout labeling to provide for new information on quetiapine and hyperglycemia.

22-047/8-001 dated July 25,2007
• Revisions throughout labeling to provide for new information on quetiapine and hyperglycemia.
• Revisions to the Adverse Reactions-Postmarketing Experience section.
• Revisions to the Drug Interactions-P450 3A Inhibitors section.

We have complet<ed our review of these suppl~rnental applications, and they are approvable.

In general, the revisions made to the Postmarketing Experience and Drug Interactions sections are
acceptable, and these comments were conveyed to you in an Agency letter dated May 13, 2008.

However, we are requesting the following changes to your proposed labeling (double underline font
denotes additions and strike through font denotes deletions) before we can take a final action on these
supplemental applications.

In 2 long-term placebo-controlled randomized withdrawal clinical trials, mean exposure 9.f
213 daysfor SEROQUEL (646 patients) and 152 daysfor placebo (680 patients), the
exposure-adjusted rate ofany increased blood glucose level (?:. 126 mg/dl) for patients more
thtm 8 hoW's since a meal was 18.0 per 100 patient years for SEROQUEL (10.7% o/patients)
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NDAs 20-639/S-036 & 22-047/S-001
Page 2

and 9.5 for placebo per 100 patient years (4.6% ofpatients). The mean change in glucose
from baseline was +5 0 mg/dl for SEROOUEL and -0. 05 mgldl for placebo. Because of
limitations in the study design ofthese long-term trials as well as lack ofconfirmed fasting
glucose data. the effects ofSEROQUEL on blood glucose may be underestimated.

For the 2 long term placebo-controlled bipolar maintenance trials, we are deleting the
statement "more than 8 hours since a meal" from the proposed labeling language. In general,
it does indicate fasting, but you indicated that there was still the possibility of caloric intake in
the form of liquids or snacks. Therefore, since these subjects may not have been in a fasting
state, this phrase should be deleted to reduce confusion.

Since the 2 long-term placebo-controlled bipolar maintenance trials studies were randomized
withdrawal trials, there is some bias in that only subjects who were able to tolerate quetiapine
in the open-label phase are then randomized. If subjects did not tolerate quetiapine in the
open label phase, if they dropped out due to elevations in blood glucose for example, they
would not be randomized and the overall effect of the drug on this parameter would be
skewed. Therefore, because of this design issue, the overall effect of Seroquel on blood
glucose could be underestimated.

In short-term (12 weeks duration or less) placebo-controlled clinical trials (3342 treated with
Seroquel and 1490 treated with placebo), the percent ofpatients who had afasting blood
glucose ~126 mg/dl or a nonfasting blood glucose ~OO mg/dl was 3.5%for quetiapine and
2. 1% for placebo. The mean increase in glucQse frQm baseline Was 2. 70 mg/dl for
SEROQUEL and 1.06 mg/dl for placebo.

For the 24 week active-controlled trial designed to evaluate glycemic status, you included only
the LS mean data, and not the mean change from baseline to week 24 for the quetiapine group.
Please provide us these data so that it can be incorporated into product labeling.

Based on the PLR regulations, your proposed addition of "Adverse Reactions, Vital Signs and
Laboratory Studies, Hyperglycemia (6.2)" under RECENT MAJOR CHANGES in the Highlights
should be deleted.

Additionally, we would refer you to our January 8, 2008 letter requesting information on the following
glucose data. Please submit these information by the requested due date, June 30, 2008.

• Glucose mean and median change analyses of serum glucose levels by baseline values (baseline to
endpoint and baseline to highest measurement for fasting and non-fasting data)

• Fasting serum glucose post-treatment cut-off values are 140 mg/dL, 200 mg/dL, and 300 mg/dL

• Non-fasting serum glucose post-treatment cut-off value level is 300 mg/dL

• Observed case analyses of mean glucose change for the following specified exposure durations - 2
weeks, 4 weeks, 8 weeks, 12 weeks, 24 weeks, and 48 weeks

• Analyses of the proportion of subjects with post-baseline hemoglobin Ale ~ 6.1 %, 8%, 10%, and
12% among patients with baseline hemoglobin Ale values below 6.1 %
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NDAs 20-639/8-036 & 22-047/8-001
Page 3

• Analyses of the proportion of subjects with treatment-emergent glycosuria (defined as any glucose
in the urine) for each subject

Ifyoll have any questions, call Kimberly Updegraff, Regulatory Project Manager, at 301-796-2201.

Sincerely,

{See appended electronic signature page}

Thomas Laughren, M.D.
Director
Division of Psychiatry 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.

/s/

Thomas Laughren
6/25/2008 04:03:23 PM
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Unknown

From:
Sent:
To:
Cc:
Subject:

Arvanitis Lisa LA
Wednesday, August 13, 199712:30 PM
Monyak John JT;Kowalcyk Barbara BB;Scott Mark MS
Griffett Christopher CR;RUHL Athena M. (MS Mail)
Weight gain

,John, Barbara and Mark

I couldn '·t at.tend ·the Serebral mee·ting yesterday and haven I t been able t.o catch up with
anyone who had in order to hear what the discussion was opposite weight gain (I suspect no
one had read the documents) but I did have a chance to look ove.1: ,John 1 s document and have
a couple of comments/thoughts. Perhaps we can chat afterward'?

The purpose of this analysis is 2-fold:

1) Is there a competitive advantage for SEROQUEL re-weight gain which we can articulate in
posters/talks/vis aids? tve know we have weight gain but is it limited to the short-term
treatment and flattens out over time? Clozapine continues to accumulate.
2) If not #1, then what do we tell the doctors when they ask about long term weight gain?

I recognize that there are a number of interactions/confounds in the analyses John did,
but despite this I was really struck by how consistent the data was. Across pools (all
trials, 15 alone, all trials - 15), across parameters/measures (mean change from baseline,
%change from baseline, proportion with clinically significant weight gain), and across
cohorts (various durations of treatment) the results seem to be consistent and show:

Weight gain is more rapid initially

While weight gain slows over the longer term (I only considered to 52 week) there still JS

weight gain. It doesn't stop ... the slope just appears to change.

The magnitude of weight gain at 52 weeks (regardless of pool or cohort) is about 5 kg
which is more than the short-term 6 week weight gain.

The proportion of patients with clinically significant weight gain at 52 weeks (regardless
of pool or cohort) is about 45% and this is more than the % at 6 weeks.

This was quite surprising to me (no·t the \,.,reight gain but the consistency).

Therefore I'm not sure there is yet a.ny t.ype of competit.i.ve oppo.rtunity no matter how
weak. Quantitative comparisons between compounds (clozapine, olanzapine) not from the same
trials are seriously flawed. (Not that I \,.,rould be giving up on an abstract but it requires
more though before making a decision that this something we bally-hoo!) I have yet to re
check out the weight gain over time in the haloperidol group in 15 but comparisons here
would be prett.y shady!

The other issue of what we tell the sales force is more problematic because of the
confounds. I feel the urge to delve mor:e deeply into this blxt I r:ealize resources a:r:e
constrained, there are substantial limitations to the database and I'm not sure that. the
answers will be much different.

Thoughts are:

It appears on the scatterplot with slope marked that patients with lower body weights had
a greater ,,,eight gain. (Note t.hat Lilly has made this t.ype of an a:r:gurnent. stating tha't
patients starting treatment at less than ideal body weight for frame size [they collect.
height. info.rmation which we didn't] gained more weight. We can't draw these conclusions so
convincingly.). Could the effect of sex be related to baseline weights of men and women?
If I recall from CTRs, our women were generally heavier.

AZSER 10612514

Exhibit NO.,_---\:::::t--_

b.l\.&~ C. PERKS
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We know that weight gain is dose related. Does the fact that during the first 6 weeks of
treatment in many trials many patients were on low doses and when they got into OLE they
ma.y have shifted the dose up"ard (OLE "as flexibly dosed) and therefore delayed the
appearance of "eight gain appearing as an effect of time on drug? Would analysis of Study
14, the only trial "ith flexibly dosed acute treatment which offered long term OLE be of
help here'?

The effect of trial isn't surprising. Is it worth repooling like with like?
For example, perhaps looking just at Studies 12, 13 and 14 "hieh are 6 "eek acute studies
"hich offered OLE or adding Studies 6 and 8 as well since the populations were similar
(Studies 5, 4, 15, 48 and the clin pharm studies with OLE could be argued as having
different populations) .

I have to keep asking myself, are "e going to go through the motions, using precious
resources and not really come up "ith anything more solid for the sales .reps?

Comments? Thoughts? Shold we get together to chat?

Thanks
Lisa

2
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UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA
ORLANDO DIVISION

IN RE: Seroquel Products Liability Litigation

MDL DOCKET NO. 1769

This document relates to:

Linda Guinn
Janice Burns
Richard Unger
Connie Curley
Linda Whittington
Eileen McAlexander
Sandra Carter
Clemmie Middleton
Hope Lorditch
David Haller
Charles Ray

.William Sarmiento

6:07-cv-l0291
6:07-cv-15959
6:07-cv-15812
6:07-cv-15701
6:07-cv-l0475
6:07-cv-l0360
6:07-cv-13234
6:07-cv-l0949
6:07-cv-12657
6:07-cv-15733
6:07-cv-lIl02
6:07-cv-l0425

DECLARATION OF DONNA K. ARNETT, PH.D., M.S.P.H.

My name is Donna K. Arnett. I am over twenty-one years of age, am of sound
mind, have never been convicted of a felony, and am otherwise competent to make this
Declaration. 1have personal knowledge of all factual statements contained herein and all
such factual statements are true and correct as outlined herein in this declaration-report.

A. Qualifications and Expertise

I am a cardiovascular epidemiologist with over twenty years of experience in the
design, conduct, and analysis of epidemiologic studies. Since 1994, I have worked in
leading academic research institutions for cardiovascular epidemiology and I have taught
postgraduate (masters and doctoral levels) courses in theory, design, and analysis of
epidemiologic studies.

I received a B.S.N. degree in 1981 in nursing (magna cum laude) and an M.S.P.H.
degree in 1987 in epidemiology and biostatistics from the University of South Florida. In
1992, I received a Ph.D. in epidemiology from the University ofNorth Carolina and was
elected into Delta Omega, the honor society for public health. Prior to my graduate
training, I worked as a critical care nurse for 5 years and was CCRN certified (i.e., critical
care registered nurse) and as a research coordinator for pharmaceutical clinical trials at
the University of South Florida for three years. My doctoral research was focused in the
area of cardiovascular epidemiology. In 1992, I was awarded my first peer-reviewed
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grant, a post-doctoral fellowship, and worked two years completing the fellowship at the
University ofNorth Carolina at Chapel Hill. From October, 1994 through August, 2004,
I rose from a tenure-earning assistant professor to a full professor with tenure as well as
holding an endowed chair in epidemiology at the University of Minnesota. During that
time, I directed large, complex, multi-center epidemiologic studies funded from the
National Institutes of Health, as well as a National Institute of Health T32 Training Grant
and cardiovascular genetic epidemiology. At the time I left the University ofMinnesota,
I was ranked in the top 5% of all National Institute of Health researchers. Since 2004, I
have served as chairman and a tenured professor of epidemiology at the University of
Alabama at Birmingham, where I have maintained a strong research program. I currently
am Principal Investigator for five National Institute of Health projects.

As further evidence of my qualifications and expertise in the field of
epidemiology, I am an elected fellow of the American Epidemiologic Society, and serve
as editor for the highest ranked journal in epidemiology, namely the American Journal of
Epidemiology. In addition to serving on numerous research peer-review committees for
multiple organizations, including but not limited to, the Veterans Affairs, the American
Heart Association and the National Institutes of Health, I was named to the prestigious
post of chair for the NIH Cardiovascular and Sleep Epidemiology study section for 2006
2008.

B. Responses to Particular Astra-Zeneca Statements

I have reviewed the brief of AstraZeneca that criticizes the veracity ofthe
epidemiologic methodology employed as well as the timing and content of my opinions,
and I herein offer a response to these criticisms.
1. AZ Counsel claim that I fail to extensively review the literature and use of
flawed methodology

The AstraZeneca (AZ) Counsel state "Dr. Amett... formed an opinion and submitted her
report before she had time to extensively review all of the published literature", "spent at
least three days reviewing literature after filing her report in an attempt to bolster her
previously submitted litigation opinion", and "her methodology is scientifically flawed".

These assertions by AZ Counsel are incongruent with my expert report, testimony, and
experience as an educator of epidemiologic methods and a researcher who employs sound
epidemiological principles in her studies. As stated in my expert report l and my
deposition,2 my general causation opinions were formed mostly from the placebo
controlled randomized studies conducted as part of the New Drug Application (NDA) for
Seroquel, submitted to the Food and Drug Administration in July, 1996. In fact, at least
half of my Expert Report was devoted to data derived from the NDA. This approach is in
congruence with sound epidemiologic methodology. As stated in my Expert Report: 3

1 Expert Report, page 3
2 Deposition, page 160, lioes 1-4, page 255 line 9-14
J Expert Report, page 6
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"Randomized, double-masked, placebo-controlled clinical trials are the
optimal design for testing a hypothesized association between an exposure
(or treatment) and disease because such studies offer the best control for
confounding (i.e., variables that are associated with the disease and
associated with the exposure) and provide for the optimal test for
temporality (i.e., exposure precedes disease). Placebo controlled studies
are the gold standard for evaluating the risks and benefits of a new
treatment."

The assertion that the experimental studies, such as the placebo-controlled randomized
studies, are the most optimal design to test causal hypothesis is widely held among
epidemiologists. Because of randomization of subjects and controlled administration of
the agent under study, experiments are considered more useful than observational studies
to demonstrate cause-effect relationships.4 The U.S. Preventive Services Task Forces has
established a ranking for the evidence about effectiveness of treatment, and has deemed
evidence from the randomized controlled trial as the best level of evidence, Levell.
According to sound epidemiological principles, I relied most heavily on Levell
evidence.

The publications from the earliest AZ clinical trials that I reviewed did not contain
adequate information to evaluate the metabolic risks associated with Seroque1.6

Therefore, I specifically requested the NDA files submitted by AZ with respect to the
safety and so that I could fully evaluate the range of metabolic risk factors measured and
the placebo-controlled clinical trials, and the impact of Seroquel on these risk factors. In
fact, it was not until I evaluated the NDA that I discovered that a wide range of metabolic
risk factor data, such as dyslipidemia and glucose were collected in the randomized
controlled trials included in the NDA; these data were not readily available in the
published literature. The aggregate of these Level I evidence data indicate a metabolic
toxicity from Seroquel.

Following the review of the NDA, I also evaluated randomized controlled trial study
summaries posted on the AZ website. These reports summarized in my expert report7

demonstrated consistent weight gain findings in comparison to those reported in the NDA
Integrated Safety Report. Given the consistent, clinically relevant (as defined by Astra
Zeneca as a greater than 7% change in body weight in response to Seroquel treatment), I
did not pursue lower levels of scientific evidence from observational epidemiologic
studies with respect to weight or other metabolic toxicities, with the exception of type II
diabetes. This approach is consistent with sound epidemiological principles.

4 Woodward, M. Epidemiology. Study Design and Data Analysis. 2nd Ed 2004. Chapman and Hall/CRC
Texts in Statistical Science Series. 2004. Page 337)
5 www.ahrq.gov/clinic/uspstmeth.htm
, Small JG et ai, Quetiapine in Patients with Schizophrenia. Arch Gen Psych 1997;54:549-557 and Borison
RL et al. ICI 204,636, An Atypical Antipsychotic: Efficacy and Safety in a Multicenter, Placebo
Controlled Trial in Patients witl1 Schizophrenia. J Clin Psychophannacol1996; 16:158-169
7 Expert Report, Page 8
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2. AZ Counsel imply that I intentionally did not review the AZ Response to the
FDA in June, 2008.

This document was not provided to me prior to my expert report and deposition. It was
apparently provided to plaintiffs' counsel around Labor Day and was contained amidst a
submission of apparently 15,000 pages and thus it was not promptly recognized as key
information that needed to be promptly provided to me. Nonetheless, I have reviewed
data regarding the characteristics of the participants that were included in the clinical
trials provided in response to the FDA's request. Among the 6,870 adults taking
Seroquel in the randomized placebo-controlled trials, 25% were exposed to the drug for
21 days or less, and some were exposed for only 1 day.8 Most of the drop-outs occurred
within the first two weeks ofthe study as evidenced in Table 169 where only 3,779 of the
adult subjects in the placebo-controlled clinical trials had a weight measured. Despite the
fact that there were so many drop-outs early in the follow-up for this combined analysis,
there are statistically significant findings with respect to those who transition from
normal to high glucose levels. I have calculated the relative risks and 95% confidence
intervals for subjects in placebo controlled trials included in the AZ letter to the FDA. In
Table 339, the relative risk of a glucose value::,: 126 mg/dl among those with a glucose
value < 100 mg/dl at baseline in Seroquel versus placebo users was 1.73,95% CI 1.05 
2.85, p=.03 and the results were stronger for the comparable calculation in the treatment
naIve individuals (relative risk = 2.15, 95% CI 1.02 - 4.56, p=0.046, Table 450).
Additionally, for Hbal C (Table 341) the relative risk was 1.50 (p=0.016), 95% CI 1.08
2.09, for a shift from a normal Hbal C «6. I %) to elevated (::':6. I%). These data further
support the diabetic potential of Seroquel treatment using the most robust of studies, the
placebo-controlled clinical trial.

3. AZ Counsel suggest that Study 125 did not cause a statistically significant change
in glucose metabolism as measured by the oral glucose tolerance test and opine that
I make no attempt to "explain away these results."

Study 125 was not a placebo-controlled randomized clinical trial, but rather, was an
open-label study designed to contrast the effects of Seroquel on a glucose metabolism in
comparison to two of their active comparators. Open-label studies fall into the Level II-I
evidence according to the U.S. Preventive Services Task Force lO

, a level of evidence that
falls below that of the double-blind randomized clinical trial, and one of the reasons I did
not include it in my Expert Report. In addition to these limitations, as with other
Seroquel randomized, controlled trials, there was a larger drop-out among Seroquel users,
59/168 compared to only 23/169 for olanzapine users and 40/1 73 for risperidone users,
raising the possibility that people who had metabolic side effects could have dropped out
more often among the Seroquel users. Nonetheless, even though the primary outcome
measure (i.e., the change at 24 weeks of the "area under curve" in a 2 hour oral glucose
tolerance test) was not significant, the secondary results indicate statistically significant
increases in both mean fasting blood glucose (3.19 mg/dl) and HbAlc (0.122%), showing

'Table 2, page 43 and 44, AZ lelter to FDA, 6/13/08
, AZ lelter to FDA, 6/13/08, page 66
10 See www.ahrq.gov/c1inic/lispstmeth.htm
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that Seroquel impacted regulation of glucose in a fasting state. Fasting C-peptide (a
measure of endogenous insulin production and an indicator of insulin resistance)
increased. Further, patients taking Seroquel experienced a mean weight gain of3.65 kg
(8 pounds) in 24 weeks. The observation of the increased insulin production could
explain the lack of significance of the primary outcome for this study since it is possible
that glucose could be cleared more quickly due to the higher level of insulin from
Seroquel. In aggregate, these findings lend Level II-I evidence in support of the effects
of Seroquel on metabolic toxicities, including weight gain and insulin resistance.

4. AZ Counsel states "Dr. Arnett concedes that she is not an expert on the
mechanism by which antipsychotics allegedly cause diabetes or weight gain."

This is a misrepresentation of both my Expert Report and my deposition testimony.
Pages 3 and 4 of my expert report describe three different biological mechanisms that
support the weight gain and diabetic consequences of Seroquel treatment. As stated in
my deposition, II because of my work in pharmacogenetics I have to understand how
drugs work in the body. Additionally,12 I stated that I had evaluated the literature and had
an understanding of how Seroquel worked specifically in relation to weight gain and
diabetes.

5. AZ Counsel states "the weight gain mechanism is nothing but pure speculation"
and Dr. Arnett indicates there is no correlation between Seroquel weight gain and
diabetes.

The relation between weight and weight gain and diabetes is an established risk factor for
diabetes. As stated in my Expert Report (page 4), weight gain is also associated with
features of the multiple metabolic syndrome, and the metabolic syndrome is an important
risk factor for diabetes incidence. Beyond weight gain, Seroquel causes metabolic
derangements, such as increased waist size l3 and hypertriglyceridemia. 14 Data from the
Atherosclerosis Risk in Communities Study, increasing the number of metabolic risk
factors that make up the metabolic syndrome dramatically increases the risk for diabetes
in the cohort. 15 Collectively these data point to the importance of Seroquel-induced
weight gain and its impact on diabetes risk. Finally, with respect to the correlational
analysis between Seroquel weight gain and diabetes I indicated in my deposition that
Astra Zeneca has not evaluated the data in that wayl6, and therefore, I cannot
scientifically offer an opinion regarding that correlation.

6. AZ Counsel states "Dr. Arnett purports to give a dose response opinion, but it
amounts to nothing more than a theory based on unsupported extrapolation from

11 Deposition, page 53, line 19-20
12 Deposition, page 55, lines 2-4
13 Meyer 1M et a1. Change in metabolic syndrome parameters with antipsychotic treatment in the CATIE
Schizophrenia Trial: prospective data from phase I. Schizophr Res. 2008;101 (1-3):273-86
14 Expert Report, Page 10
15 Ballantyne CM et al. Metabolic syndrome risk for cardiovascular disease and diabetes in the ARJC study.
International Journal o/Obesity (2008) 32, S21-S24.
16 Deposition, page 209, line 9-10
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higher doses" and "Dr. Arnett does not even attempt to evaluate the existence of a
dose threshold."

This is a misrepresentation of both my expert report and my deposition testimony. As
just one example of several offered in my report, for study 13 alone, low dose Seroquel
(75 or 150 mg) versus placebo was associated with a 3.54 greater relative risk of
clinically significant weight gain and higher doses (300 or 600 mg) was associated with a
4.77 greater relative risk of weight gain. 17 Additionally, in my depositionl 8 I stated the
following:

A. There's a dose response relationship with all of the metabolic
parameters that are a part of the diabetic -- Type II diabetes. There's some
indication from the observational studies that there is a dose response
between diabetes incidence and dose of Seroquel.
Q. Are you testifying to a reasonable degree of scientific certainty that
there's a dose response relationship between Seroquel and diabetes?
A. Yes.

7. AZ Counsel opines that I filed my reports in this case before my work was
completed and I did not properly review or analyze the key clinical trial data,
and that I rely instead on confounded observational epidemiology.

This is a ridiculously flawed interpretation of my expert report and a gross
misrepresentation ofthe method by which my opinions in this case were
generated. As stated previously under Section I, my opinion relied heavily on
Level I evidence, the double-blind, randomized clinical trials. In fact, rather than
relying exclusively on observational epidemiology, I painstakingly went through
the NDA provided to the Food and Dmg Administration to comprehensively
evaluate the metabolic impact of Seroquel since all data were not provided in the
published literature. As a responsible scientist, I did this even though the data
were provided by AZ in a format which did not include an index of the files
included, making the task much more difficult than it needed to be. In light of the
consistent and significant findings from the Level I evidence, I used the
observational epidemiologic studies (Level II-B evidence) which support the
findings from the randomized controlled clinical trials.

8. AZ Counsel asserts that I reached my conclusions before my review of the
relevant scientific evidence, and that I simply "ran out of time."

The assertion that I "ran out of time" is patently absurd and was taken completely
out of context from my deposition. In fact, it referred to the section where I
described the methods used to evaluate the weight data from the AZ website. In
fact, what I referred to in this section 19 was related to the findings regarding

17 Expert Report page 5
18 Deposition, page 210-211, lines 16-25, and 1, respectively
"Deposition, page 177-178
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weight. What I had ohserved in the randomized clinical trials from the AZ wehsite
is consistent with what I had found in the NDA, namely, that Seroquel was
associated with significant increases in weight:

Q. Your weight chart here, Table I, you created this based on the
clinical trial summaries, right, that were on the Web site?
A. Yes.
Q. Am I right that there were many more than just II clinical trial
synopses on the AstraZeneca Web site?
A. Yeah. I took them in sequential order from top to Number II until I
ran out of time.

As indicated previously in Section I, I principally relied on level 1 evidence from
the randomized controlled studies, and supplemented that with evidence level lIb
studies regarding Seroquel and diabetes. This does not in any way indicate that I
formed my opinions hefore I completed review of the literature. In fact, it asserts
that I used appropriate epidemiologic rigor into writing my opinions.

9. AZ Counsel expressed concern that I did not review the actual study
reports.

Because of the method in which the data were provided to me through AZ it was
nearly impossible to identify the individual clinical study reports. This is not a
concern with respect to the formation of my opinions. The integrated safety
report provided by Astra Zeneca to the Food and Drug Administration
summarized all Phase I, II and III study safety measurements that were included
in the New Drug Application. Therefore, unless Astra Zeneca withheld
information from the clinical reports for this Integrated Safety Report, all safety
information collected in phase I, II and II studies were reviewed and evaluated in
the formation of my opinions.

10. AZ Counsel expressed concern that I did not review the Study 125, the
AZ FDA 2008 letter (both discussed previously), and the additional results
from the CATIE trial.

Issues related to Study 125, and the FDA 2008 letter, have been previously
discussed, as has the important follow-up study from CATIE regarding the
metabolic syndrome. 1 have reviewed the CATIE study publication, and formed
my own opinions regarding its scientific merit20 and its impact on metabolic risk.

11. AZ counsel asserts that statistical significance is the "accepted principle
of epidemiology" and that "a non-statistically significant result lies at the
heart of Dr. Arnett's opinion."

20 Expert report, page 12
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In my report, I presented numerous statistically significant findings with respect
to weight gain, triglyceride increase, measures of insulin sensitivity, waist
circumference, and thyroid abnormalities in relation to Seroquel treatment.
Additionally, I presented epidemiologic studies that indicated Seroquel was
associated with statistically significant increased risk of diabetes. Nonetheless,
the assertion that statistical significance is an exclusive requisite for evaluation of
causation is a frank misrepresentation of accepted epidemiologic methods. In the
recent text, Modem Epidemiology, Third Edition, by Kenneth Rothman at aI,
page 159 states:21

"Confidence limits and P value functions convey information about size
and precision ofthe estimate simultaneously, keeping these two features
of measurement in the foreground, the use of a single P value -- or worse
dichotomization at the P value into significant or non-significant -
obscures these features so that the focus ofmeasurement is lost. A study
cannot be reassuring about the safety of an exposure or treatment if only a
statistical test of the null hypothesis is reported. As we have seen, results
that are not significant may be compatible with the substantial effects.
Lack of significant alone provides no significance against such effects."

The authors further state that the confidence limits around a point estimate must
be interpreted with respect to the point estimate, namely that points nearer to the
center of the range are more compatible to the data of them than points farther
away from the center. In this particular example from the deposition22

, this would
mean that the true effect of Seroquel on diabetes would be nearer to the point
estimate of2.02 rather than from the extremes of the 95% confidence limits. This
value is comparable to a range ofpoint estimate derived from the observational
epidemiologic studies (e.g., range of 1.15 - 3.02) reported in my expert report?3

12. AZ Counsel is concerned that I did not calculate post-hoc power
calculations.

In light of the totality of statistically significant data discussed in my export report
and deposition concerning the effects of Seroquel on diabetes risk, I did not find it
necessary to calculate statistical power in the setting of the consistent and
statistically significant findings previously cited. In my twenty years of work in
epidemiology, and having served as Chair of the NIH Study Section on
Cardiovascular and Sleep Epidemiology Study Section where I routinely evaluate
statistical power, I assert that I have a solid understanding ofthe factors that
contribute to statistical power. In the case ofthe specific calculation requested by
AZ Counsel, the idea that the study was inadequately powered (i.e., the error or
claiming the null hypothesis is true when indeed it is not) was due to the number

21 Rothman, Greenland and Lash. Modem Epidemiology, Third Edition, Lippincott Wil1iams and Wilkins
2008, pages 157-159.
22 Deposition 286: 15-287:2
23 Expert Report, page 11.
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of event8 required for adequate power. Therefore, I did not invest time in
calculating the power as it was most assuredly low.

13. AZ Counsel accuses me of "cherry picking" the data.

As stated in my deposition, the method I used to derive the list of observational
epidemiologic studies was a PubMed search for studies that contained the words
"Seroquel" and "diabetes" in the title or abstract. All published cohort or case
control published manuscripts detected from this search, with the exception of one
article from a low-impact journal; were included in my report.

I hold additional relevant opinions as set forth in my expert report in this matter, which is

attached and incorporated by reference. Additional opinions were elaborated in my

deposition. The documents I reference in this Declaration-Report are annexed as exhibits

to the Declaration of Paul Pennock, Esq.

I declare under penalty ofpeIjury that the foregoing is true and correct. Executed this
24th day ofNovember 2008.

Donna K. Amen, Ph.D.• M.S.P.H.
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Expert Report of Donna K. Arnett. Ph.D.

A. Brier Repon of Prolessional Quali hcations

I am an epidemiologist with more than 20 years of experience in the design and
cunduet uf experimental and observational epidemiological studies, including clillic,l!
U'ials, I"amily studies, cross-sectional survcys, cobort, and case-control studies. I am
Professor and Cbair of Epidemiology at the University of Alabama at Binningballl,
Departmcnt of Epidemiology. I am a Fellow of the American Heart Association and
tbe American College of Epidemiology, and an Elected I'llember 0 I' the Amel'ican
Epidemiology Snciety. I have served as an Associate Editor for the Americall
.I01l1'llU! ofEpidemiology since 1996 and as an Editol' si ncc 2004. I currently serve as
a (J uest Edi tor and as rei ief (Juest Edi tor-in-eh icl' for CirclI!at iOIl. I am rout inely
asked to evaluate epidemiological research studies for publication in peer-reviewed
journats, including tbe Nell' Ellg!ulld .Iolll'l1a! o{Medicille and the .Iollmu! ({the
:lmericilll Medim! Associatioll. I bave served on numerous National Institutes of
Health (NIH) review panels lor epidemiological researcb. For the past two yean;. I
have served as Chair for the Cardiovascular and Sleep Epidemiology Study Seclion
(CASE) 1'01' the Notional Institutes of Hcolth.

My principle professional interests include cardiovascular and metaholie discase
epidemiology, genetic epidcmiology, and phallllacogcnetics. I have puhlished more
than 225 peer-reviewcd articles and more than 12 book chapters or invited reviell'
papers.

Since I()()4, I have designed and taught graduate level courses in fundamental and
advanced concepts of epidcmiology, methodological and theoretical aspects of
cpidemiology, and grant writing. From 1998-200 I, I served as Chair of the
Epidemiology Master's Degree Program otthe University 01' J',,1innesota and as
Director for the Notional Heart, Lung, ond Blood Institute funded Training Program
in Cordiovaseulor Genetic Epidemiology. For the past 10 years, I have taught a two
wcck summer course in Epidemiology ond Prevention to physicions and olher health
carl' prolcssionals for the American Heart Association and Centers for Disease
Control.

A copy "fmy curriculum vitae is attached for additional detail.

B. Brief Overvi cw of Principles of Epidemiology

Randomized, double-masked, placeho-controlled clinicallrials arc the oplimal design
for testing a hypothesized association between an exposure (or treatment) ancI disease
because such studies offer the be.st control for confounding (i.c., variables that arc
ossoeiated with the disease and associated with the exposurc) and provide for the
optilllaitest for temporality (i.e., exposure precedes diseuse). Placeho controlled
s1udies arc the gold standard for evaluating the risks and benefits of a new treatment.
During a clinical trial, I{)ur general reasons could explain clinical improvement in a



participant's condition: (1) natural history of the disease; (2) speeine effects of the
treatment under investigation; (3) regression to the mean; and (4) plaeeho effect. A
study without a placebo control cannot differentiate amongst the prior 3 conditions.
Aetivc compamtor randomized clinical trials are frequently used oncc a known
treatmcnl is availublc since withholding treatmcnt from a diseascd group could he
unethical; howcyer, there arc methoclologieallimitations of trials that usc an active
conlrol. For example, there can be variable responses to drugs in sOllle populations,
unpredictable and small effects, and spontaneous improvemeots which with an active
(ralher Ihan a placebo) control may mask the full effect oflhe drug under
iIlvesti gation.

Many epidemiological studics arc observational and provide an assessment of a
relation helwccn an exposure and discase. Because of the observational nature of
these studies, exposures are not "randomly-assigned" to study volunteers, and hence,
factors that may be associated with thc exposure of intcresl, and also indepcndent
prediclors of the discasc, may confound the observed relation betwecn the exposure
and discase, Thc best observational design to test a hjlJothesilocd association bclween
exposure 'md disease is a cohOli study. Cohort studies can be eonductcd eithcr
prospectively or retrospectively. Cohort studies arc s'imilar conceptually to clinical
liials in that subjects are followed for the OCClllTenec of endpoints. Therefore,
temporality between the exposure and the endpoint call be conclusively evaluated.
The availability of large administrative databases has prompted a number of caboIi
studies to evaluate adverse exposures, including pharmacological exposures. in
relation 10 disease. The benel!ts of these types of cohort sludies include their cost
enicicncy and ease of implementation. For example, pharmacy records c'ln be linked
to clinical reclmls to assess a hypothesized association betwcen a particular drug
exposure and disease.

Case-control studies nrc also hypothesis-testing studies, and they rely on design
qual iti es th at, if done COlTcctly, provide for an esti mation a f the exposure-d iscase
rclationship in a cost-efllcient way. In a case-control study, diseased individuals arc
samplcd (i.e., cases) as arc non-diseascd individuals (i.e.. controls), and subjects arc
classilled with respect 10 exposurc. The effeetmcasure used is the ratio of the
exposure odds in cases compared to the exposure odds in controls. Conceptually, the
c~lse-conl rol study can be thought of as nested within a popUlation cohort, and iI' 11"0

importanl cliteria are mct, providc a valid estimate of the disease odds ratio, For
excellent internal validity, a case-control study requires that exposure must measured
in gil cases (or a representative sample a I'cases that reflects the true exposurc odds of
all eascs), and that the sample of the non-diseased members of tile sourcc population
that gcncnlted the cases rcflecl the exposure odds of the population. [fthcse
conditions arc met, thcn the exposurc odds ratio will bc equal to the disease odds ratio
that can he caJc.ulated from a cohort study. In pruetice, thesc conditions arc
challenging to meet except in the case of the nested case-control studies, where the
exposure odds can be accurately measured using previously collected data and/or
specimcns. Nested case-control studies overcome two other potential biases
common to the casc-control studies, namely, temporality and recall bias. Tcmporality
is a conccrn in non-ncsted casc-control studies bceause exposure ascertainment is
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determined aner disease onset. Another potential bias unique to non-nested case
control studies is recall bias, whcre cases are marc likely than controls to recall prior
exposures because of tbeir disease.

c:. Review of the Evidence for Effects ofScroquel on Metabolic Risk, including
Weight Gain, Hypertriglyceridemia, Insulin Resistance, and Diabetes

The basis for my opinions expressed herein is derived from my education, training,
research, experience, and review of the Seroquel New Drug Application (NDA) to the
Food and Drug Administration, intel11al Astra Zcncca documents, the peer-revicwed
medical literature, and other publicly available documents eonceming Scroquel :md
its relationship to weight gain and other metabolic risks. In developing my opinions in
this case, I am relying primarily upon the Astra Zeneca NDA application and the
relatcd published literature, published cohort and nested case-control studies, and
meta-analyses of published studies, I have spent over 80 hours reviewing literaturc
and documents related to Seroquel.

Based upon my review of the above specified documents, I have c1evelopcdthe
f',lIowing opinions in this case: (I) Seroquelleads to clinically signi fican!. and
relcvanl metabolic risk, including weight gain and other metabolic complications,
including but not limited to hypeliriglycelidemia, insulin resistance, and diabetes; (2)
the metabolic risks fl'Om Seroquel appear shortly aner treatment aDd throughout
treatment: (3) Aslra Zeneeu should have madc the data presentation clearer within the
New Drug Approval application and included the data regarding metabolic risk
within scientific publications of the Phase II and Pbase LII randomized clinical trials
in order to wam the FDA, future patients and physieiuns about metabolic risks
associated with Seroquel; (4) the metabolic risks associated with SeroCjuel outweigh
the bcnellts of treatment; and (5) Astra Zeneca promoted Serogucl as metabolically
neutral when there was insufficient evidence to support this claim but substantial
evidence tbatthe drug in fact caused weight gain and other metabolic dcrangements
(Ii) Ast,':, I.cneca withheld suppoli for studies thai could havc demonstrated
Serol/ucl's metabolic risk relative to other atypical antipsycllOtics. I have developed
these opinions utilizing the normal methodology that I exercise as an epidemiologist
in the ordinary scope of Illy practice, Further, I state these opinions to a reasonable
degree ofseientilic certainty.

C.I. Overview: The Effect ofSeroquel on Weight Gain and Other Metabolic
Derangements

Seroqucl causes weight gain and other metabolic toxicities through stimulation ofthc
hypothalamic AMP activated protein kinase (AMPK). AMPK is responsible for
Imlintaining energy balance and thc regulation of food intake, Seroqucl blocks
histamine HI receptors, the rceeptors responsible for the inflammatory response
which then stimulates AMPK. In addition to the effects on H I receptors, Scroqucl
affccts insulin action and metabolism directly in the ccll, leading to insulin resistance



and alkralions in lipogenesis and lipolysis, which ultimately cause progrcssivc lipid
accllmul at ion.

Weight gain can lead to rcductions in paticnt compliance with the medication which
could Icadto poor clinical outcomcs. Wcight gain is an important eonccrn of
Scroqllcltrcatmcnt, and in particular among schizophrenic individuals since therc is
an association between schizophrenia and Type II diabetes mellitus, and weight gain
is an important risk f,lctor for diabetes development. Weight gain is also an important
determinant of'other metabolic toxicities, such as hypcrtriglyceridemia, hypertension.
and insulin resistance, all part oflhe metabolic syndrome. rvloreover, once weight has
been gained, it is ehallenging to lose, and this is a large concel'll for schizophrenic
patients who arc not typically capable ofundertaking lifestyle management to
maintain or to lose weight.

Tberc is unequivocal and consistcnt cvidenee that Scroqueltreatment leads to
clinically and statistically significant increases in weight, thai the onset ol'the weight
gain occurs shOllly after the beginning of treatment and progresses with increased
duration of treatment, and that the weight gain is proportionate to the dose ingested.
Signi ficant weight gain was observed during the Phase II and ][[ trials and
subsequently demonstrated throughout the developmental program of Seroquel for
other treatment indications. In ,lddition, other components of the metabolic syndromc
(i .e., hypel'insulinemiu, hypertriglyceridemia) were simi larty obscrved during the
development of Seroque!. and increased incidence of diabetes has been observed with
Scroqucl treatment. Thejustifieation for this opinion follows.

C.I.I. Weight Gain in Response to Sernquel Treatment

The New Drug Application Jor Seroquel was submitted to the FDA in July, I()96.

According to the Integrated Safety Report filed asa purt of the NDA, weight and vital
signs were collected on the same case report form and wcre summarized together in
Ihe safety repDlt to the FDA. In fact, according to Ihe majority of protocols reviewed,
weight lor the Phase II and III trials was collected at each visit. Results presented in
the Integrated Safety Report arc restricted to'lhe analysis which required that subjects
who were, included in the tabulations had both baseline and post-baseline
observations available. Clinically significant weight gain was defined by a gain of
7% of the baseline body weight (approximately 10 pounds for a ISO pound
individual ).

In the Phasc II and III trials, the mean age ofthe trial participants was 38 years. and
the mean body weight was normal (76 kg 01' 16S Ibs). A total of 2162 schizophrenic
patients were exposed to Seroquel with doses ranging from SO to SOO mg/day
,Hlministercd between two and four times daily. Of the 2162 subjects, 1710 were
Ii'om Phase II and III controlled trials and 454 were fram new Seroquel exposures
I'rom the uncontrolled trials and were available for analysis. As of June I, I<)()S, 407

suhjects had beon exposed to Seraqllel for 6 months or longer and only I subject fiJI' 2
years or longer; I I(J subjects were treated for one year or longer. As stated on page
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11 [) of the report, "In the Phase 11 and III placebo-controlled trials, Scroquclwas
associated with a statistically significant weight gain (p=O.0471 J." Additionally,
Ii'om the shorttCI111 placcbo-controlled trials, Astl'a Zcneca stated that the mean
lVeight gain for SeroqucI-treatcd patients was 2.2 kg (4.85 pounds) greater than the
mean weight incrc,lse for placebo-treated patients. Tbe range of weight gain was
mnrkedly higher for the Scroqueltreatedthan the placebo treated patients, indicating
that the dislr'ibution of weight gain was non-normal. Therefore, median weight
change would have been the optimal measure of central tendency, but median weight
change was not provided (in contrast to other vital sign measures th:lt were provided
as medians). Had the median, rather than the mean, been reported, the lindings
regarding the dilferenees hetween Seroqucl and placebo would have been cvenmore
dramatic. More detail regarding individual.studies is provided below.

The 1()llowing table describes the studies included in the NDA, andtbe status of vital
signs collected in each. Placebo controlled trials are indicated by hold t)1)e.
Uncontrnlled trials arc indicated by italics. Active comparator trials arc indicated by
1').l!]cl'lin£sJ text. Trial 00]2 was a low close Seroquel study andlil11ited data were
provided in the lntegnlled Salety report liJr this study, althougb the clata provided
were indicative ofweight inereascs with treatment.

Data Ii)r studies 0004, 0006, 0008, and 00] 3 were only provided in sUlllmary fOllll.
In these trials combined, 89/391 (23%) ofSeroqueltreateci subjects had clinically
significant weight gain compared to 111178 (6%,) of placebo-treated subjects. This
resulted in a relative risk for clinically significant weight gain with treatment of3,li8
(p<.IIOOI, 'is 'Ii, CI 2.1-6.7),

For SWdy 13 alone, clinically significant w6ght gain was observed in 2/51 (6%) li)r
placebo, 2/52 (4[1.,) fOI'll<lIdopericlol, 6/53 (11%),8/48 (17%),5/52 (10"'1,),8/51
(10[~';,), 7154 (13[Yo) for Seroqucl 75 mg, 150 mg, 300 mg, 600 mg, ancl 750 mg,
rcspectivcly. In comparing low dose Seroquel (75 or ISO mg) versus placeho, the
relative risk of weight gain was 3.54 (p~.(J6, 95'}'" CI .[)5-16.1), ancl contrusting high
dose (the dnse recommended fnr schizophrenia), the relative risk 0 I'weight gain
versus pl'lccbo was 4,77 (p~J)12, 95'~i" CI 1.34-18.2). This Jll'Ovidcs strong cvidence
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for dosc response. a criterion frequcntly invoked to c1etel1l1ine causation. and also
indicalc,s that Scroquel results in increased risk of clinically significant weight gain.

For Study 0013 and 0014 combined. clinically significant weight gain OCCUITeci in
70/354 (19.8%) in the Scroqueltrcaled subjccts versus 18/23Cl (7J),~';') in thc
hadopcridoJ treated subjcets (relative risk 2.61; 95'%conliclence interval I .e,l 2.42.
p<.OO()I ).

For Study 0007. clinically significantlVcight gain OCClllTCd in 28!1110 Seroqucltrcated
sul~jeets compared to 19/99 of tile chlOlllromazine treated subjects (RR=1.47. p=
0.14.95'>;, CI 0.88-2.44). Tllis active comparator study inclicated that Seroqucl's
weight gain was greater than that of another atypical antipsychotic. This active
comparator was nOlused again in subsequenttrials'Presenteci in the NDA.

In summary. for these sllOrt-tCl111 placebo trials, the relative risk for a clinically
signi fic:Int increase in weight ranged from ~.6 J to 4.77, indicating a strong and
consistent increased risk, ancl for the active comparisons, a l11odestto st rong inercased
risk Cor weight gain compared to chlOll1rDmazinc and halcloperidol.

Study OlliS was the long-tenn. 52-weck study, implemcnted to cvaluate the long-term
eJ'ficacy and safety ofScroquel compared to haldopericlol Cor trcatment of
schizophrenia. 1n this study, Seroquelwas associated with a statistically significant
increase in weight gain th,jt was dose-dependent and time-dependent (i.e., the longer
the. treatment, the greater the weight gain). The difference in the mean weight gain
W'lS 3.0 kg betwecn treatment groups (+ 1.6 kg for Seroquel versus -1.4 kg for
haltloperidol). Clinically significant weight gain OCCUlTed in 50/2()') (23.')%) orthe
SerDquel participants compared to 4/38 (10.5')1,,) orthe haltlopericlol-treatctl subjects
(relative risk~2.27, IFO.066, 95% CI=0.94-7.55). As stated in the Integrated Safety
Report "In general. mean weight increases /i'om baseline 1'01' quetiapine-trcated
subjects were greater at Week 52 for subjects completing tbe trial (ranging rrom 2.0S
to 8.52 kg) compared with the increases seen at final evaluation (Week 52 or
withdrawal). suggesting a trend for subjects tn continue gaining weight over time."
Also statcd in the Integrated Safety Report "The pereontagc of suhjeets with clinically
significillll increa~cs from baseline in weight. increased ~lS the dose level of qucliapinc
increased (f'or the 75-, 3()()-, ancl600-mg close groups. 15.2%, 22.9%" and 32.9% "t,
subjects had significantly high changes)." This close-response wa:; statistically
significant. The findings rrom this long-tenn study confirm findings of the short-tenn
studies and also suggest that weight gain continues with treatment duration.

[n the uncontrolled trials (0005, 0048, and OLE), 27.5% OrSerllquel-treated subjcets
had a clinically signilicant high weight gain, comparable to the findings in the
controllcd triflls and the long-tenn controllecl1rial for Seroquel-cxposecl participants
(Study 01115 cited previously, i.e.• 23.9'YO).

In addition 10 these controlled and uneontrollecl trials included in the NDA
application. there were indications frol11tlle long-tenn extensions of the Ii'ials that
weight gain was persistent throughout follow-up and increased with timc, indicating



that prolonged treatment with Seroque] could lead to substantially increased risk 01"
metabolic toxicity. With increased follow up, data latcr presented during the
observed long-term extensions showed that 37.2% ofSeroquel-exposed patients had
clinically significant weight gain at some point during follow up. Weight gain
increased with increused exposure duration: meun weight change compared to
haseline weight increased by 3.8 U_ 9.0) kg at week 65, 4.4 (:!-9.6J kg ut week 104.
5. 7 (~I 0.9) kg at week 156, and 6.7 to 7.3 (:!-9.9-13.1) kg at weeks 208 - 260. If
presenled as median weight gain. this substantial weight gain would have
undoubtedly been much larger.

There arc two methodo]ogical conccllls that, with a degree ofseientil1c certainty,
resulted in underestimates 01" tbe true efl"ect of Seroquel on weight gain in these
studies. First, the studies provided in the NDA had consistently high drop-out rates
ror Scroquel. This is an important characteristic to define tbe internal validity of a
study. Among the 2]62 subjects randomized to (n=;1710) or treated in uncontrolled
trials (n=454), SO.] ';" withdrew, and the rate was much higber than the 42'~';, Ii]r the
acl ive comparators or 61.2'% for placebo. This has important imp Iications for Ihe
interllrelalion of"results related to weight gain Dr other mctabolic aboormalities.
Weight gain is a rm~ior contr'ibutor to non-compliance, allli in aggregate in the Phase
II and III program, weight gain was associated with greater drop-outs. Therefore, the
result reported from these studies a]most surely underestimates the true impact of'
Seroquel on weight gain. Second, many of the studies conductcd rcstr'icted weighl ~IS

an inclusion criterion, generally bctwcen 100 and 230 pounds. Had heavier suhjects
becn included, it is ]ikely that the weight gain would have heen even greater. Since
thesc suhjects were excluded, it is unclear whether Seroquel would hnvc been s~llc in
overwcight and obese subjects (i.e., the studies arc not genernlizeable to Ihese
suhjecls).

A metaholie cause for eoneelll regarding the weight data presentcd in the NDA is the
consistent pattern for reductions in thyroid h0ll110ne levels that oCCUlTed with
Seroquel trealment. Low levels of thyroid h0l1110ne arc associated with greater body
weight. I;ach trial presented in the Table above collected at least one measure of
thyroid function. As stated in the Integrated Safety Repol1, "Consistentlahoratory
dnta suggest that quetinpine treatment tends to reduce thyroid hOl1nonc plasma levels.
prilllaJ'ily total 1'4 and frce 1'4 with sma]ler decreases seen in total T3 and reverse
TJ ... Both totnl 1'4 and li'ce 1'4 mean values are reduced and the incidence of"
signil1canlly low values is increased in quetiapine-treated snbjects compared hoth to
placeho- and haloJleridol-treated subjects. Rcsulls [i'om Trials 0013 and O(J] 5 indicale
thai the reductions in thyroid hOlll10ne levels are dose-related, that the onset or the
reductions may occur wilhin the lirst rew days oftrcatmenl." Note that the definilioll
or ahnol'ln,r1itics for any of the thyroid hOllllone levels was less than O.S times the
lower limits ol'nol11131 or greater than 1.2 times the upper limit of nol'llwi. The
Integrated Sal'cty Report dismisses these thyroid changes as clinically irrelevant since
the thyroid stimulating hormone did not significantly increase. However, beeausc
most of the studies were shol1tel'l11, the designl11ay have precluded the develoJlment
01" all increased TST-l.
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Finally, weight was measured at almost every visit along wilh the vital signs. Yel
detailed week-by-week data could not be found in the Integrated Safety Results. No
data were provided in the published literature across the time course of the studies.
This is particularly important given the very large drop-out rates that occurred
consistently throughout the studies provided in the NOli.. It is likely, given the
consislcnl weight increases seen in every Phase II and 1II sludy conducted and
summarized in the NOli. that weight increased among those that subsequently
dropped out, and Ihereforc, findings Ihat includcd suhjects who dropped out cOldd
have ll1adc the findings even less Iin'orable fiJI' Seroquc!.
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Additional studies from the AZ website condueted after Ihe NDA was submitted
were evalu:ltcd for weight c11ange (based on data providcd only Oil the AstraZcncca
wcbsite) and showed the consistent pallcl1l of weight increase seen with studies
included in the NOli.. Data are only tabulaled for the first 11 studies listed on the
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1.3 kg across the doses uscd compared to
placebo (-0.4 kg). Clinically significant weight
gain occurred in 12.0 to 15.4'~"', ofSeroqucl
groups compared to 2.9% in the placcbo group i

(relative risk 4.2 ~ 5.3). ' j
J

Wcight increased 4.1 kg and 5.4 kg in
Seroquel 300 mg and 600 mg treated subjects

.::'._s._1.8 kg in placebo subjccts _

In aggrcgate, the evidcnce from thc studies prcsented in the NDA and the follow-up
long-term extensions demonstratc a large cffect of Seroqucl on wcight gain. Based
on the placebo-controlled studies using doses recommended for schizophrenia, as
much as 90% of the weight gain in Seroquel-trcated subjcets was caused by the dl'ug.

CI.2. Glucose Abn0l11laiities and Insulin Resistmlee in Response to Scroquel
Trealment

Incrcased weight is a major risk faclor for elevaled glucosc, hYPcl'insulinemia, and
Typc II diahetcs mellitus. Glucose measures wcre collected in mosl studies and in
every US study completed as part of the NDA. Clinically signilicanl increased
glucose was dclined to be greater than 13.9 mmollLor 250 mgidl. However, limited
d;lta were provided in the NDA related to glucose, insulin, or other biochemical
indices ol'metabolie risk.

Studies 126 and 127 were conducted with secondary aims 10 evaluate more detailcd
mcasures or glucose homeostasis. In thcse two trials, there were 5 cases of diabetes
in thc Seroquel group (n=646) compared to one in the placebo group (n=('89). The
di I'Cereu"e between Seroquel- and placebo-treated patients was pl'Onounced I"l'
glucose values> 2D() mg (2.9% and 0.5'%, respectively). Among Seroquel-trealed
subjects. 12.2"';,01' them had at least one glucosc value greater than 250 mg/dl
compared to only 8.1% ofplaccbo treated subjccts. Analyses adjusted 1'01' Icngth of
follow up wld rcstricted to participants who had fasted 1'01' at least S bours showed
even greatcr treatmcnt di ITerenccs with respect to glucose. Sel'Oqucl patients had a
greater mean increase (5.llmgidL) in glucose relative to particip;lnts randomized to
placebo (-Cl.D5 mgid Ll. Elevated Hba IC (> 7.5), a longer (erm marker of glucose
elevation. oecurrcd in 2.1 vs. 0.8 percent DfSel'Oquel vcrsus plaecbo participants. In
aggregate, these data clearly show the excess of glucose abnormalities in subjects
rundomiwd to Seroquel.

At the request ofthc Pood and Drug Administration in May, 2000. f\stra Zcnoea
evaluated disturbances in glucose regulation in their Phase 1-1[1 program as well as
posl-marketing surveillance. In the short-term (i.e., less than 6 weeks duration)
placebo-controlled st.udies, only 230 Seroqucl t.reated subjects and 143 plaeebo
treated subjects had glucose measurements analyzed, and Seroqueltrcated subjects
hat! higher values of glucose than their placebo eountelvarts (3.6 (1.52 SE) vs. -0.2()
(1.93), p=.12, respectively). Additionally, 3.4%, of 323 Seroquel treated suhjeets
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versus 1).7~,·;, of 143 placebo-treated subjccis had a glucose value in excess or200
mg/dl during the sholi term trials (relative risk 4.87, 95'/" confidence interval 0.83
29.30, p=O. 116). In June, 2007, a clinical overview was conducted for tbe pWllose or
pl'oviding data to support changes to the Corc Data Sheet. In that analysis, glucose,
insulin. HOMA, and HbA 1C were evaluated in tbe compositc or studics that had been
conducted. Tbe data indicate thaI Seroqucl is associatcd with metabolic abnol'Jllalities
with respect to glucose, insulin resistance, and diabetes. Among tbe II.IIl3 Scroqucl
trcatcd subjects, the mean increase in blood glucose was 11.2 (1.62) mmol/L compared
to IIJ)59 (1.46) nUllo1/L in 1,592 placebo trealed subjects. Dirrercnces were much
larger ror HOMA, a measure of insulin resistance that is sensitive to weight (i.e.,
subjects who gain weight become 1110re insulin resistant): the diffel'enee in means
was nvc rold greater ror Seroquel versus placebo [1.26 (9.5) in 2265 Seroquel
subjects versus 11.37 (10.83) in 640 placebo subjects]. Notunexpcctedly, givcn these
difTcrences in glucose and insulin resistance, the relative risk ror diabetes was 2.02
IP=II.4'). 95'~';, CI 11.31- 12.(4).

Since mosl Dr the participants in the randomized clinical trials were treated ror a short
period ol'time, the actual person-time contributed is small, and may have not yielded
sul'licicnt power to detcet the excess risk or diabetes associated with Seroqucl.
However, as carly as] 999, Dr. J. Small indicated in her drart for a book chapter ror
Psychopharmacology of Schizophrenia thn! "as ... quetiapine cause the most weight
gain, these drugs maybe the most likely to induce diabetes." Once Seroquel was
approved by the FDA and administered to large numbers or patients, there was carly
evidcnce of an increased risk of diabetes witll Seroqllel treatment. In 2()03, Koller et
al published a report using data derived rrom the FDA Medwateh, a survei lIance
program for spontaneously reported adverse events. During the period 1/1/97 through
8/1 5102. they showed that Seroqucluse unmasked or prccipitated diabetes. the onset
was rapid 'JJ1d severe, and removal Drthe drug resolved the conditjon in some cases.

Subscqucnt observational studies (cohort and case-control) confirmed the excess risk
01' diabetes with Seroquel. For example, Guo ct ai, using an integrated, seven-state.
Medicaid-managed, care claims database from 1/1/98 through 12131102, reported the
relative risk or diabetes was 2.5 (95'!1o CI 1.4-4.3) in Seroquel users compared to users
or conventional antipsychotic,. Other studies have suggested that the diabetes risk
increases with greater exposure time. For example, Dr. Lambert and colleagucs
reportcd rrOJl1 the Veteran's Affairs database that Seroquel was associ<lted with <In
increased risk ror diabetes compared to conventional antipsyehotics eRR 1.67,95':'"
CI 1.11 1-2.76) and that the risk increased with greater treatment duration (RR for 52
weeks or treatmcnt 1.82, ')5'!,;, Cl 1.32- 2.49). Other studies have found relative risks
for quetiapinc versus conventional antipsyehoties to range fi'om I. 17 (95% CI 1.06
1.3D; Ollendorr et ai, 20(4) to 3.15 (95% CI 1.63 1i.e)9; Citrone et aL 20(4), with
(Jther studies by Sernyak, Leslie, Lambert, and Guo showing relative risks between
thcse two extremos (sec Table 2). However, all studies used convention,,1 treatment
as the comparison group rather than non-treatment, which could result in n
conl()unding elTeet, i.e., allenuation orthe errect size ofSeroquel, il'these treatments
also were causally related to diabetes. For example. compared to non-treatment.
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Sacchelti el al reported a relative risk of33.7 (95'% CI 9.2 - 123.6) for Seroquel.
Most st.udies reported also have a very limited time window of exposure and a small
number of subjects exposed to Seroquel.

C.l.3. The Effect of Semquel on Triglyeerides and Cholesterol

Seroqucl has consistenl and detrimental effects on triglyccride values which is
congrucnt with ils effects on weight and glucose I insulin abnormalities. As staled in
the Integrated Safety Report, clinically significant increased tl'iglyeerides were
defined as a doubling of triglycerides above the upper limit of normal. In aggregate
in the Phase II and 111 placebo-controlled studies summariz.ed in the Integruted Safety
Reporl, the rclative risk for increased triglycerides above t.he normal range at the end
of the treatment was 2.7 (22.3% of Scroquel.users versus 8.2% of placebo users).
The percentage of participants who had a clinically significantly high triglyceride
value al any time during these studies was even greater in Seroquel versus placebo
uscrs (26.3%, versus 8.2'\';,). Cholesterol values showed a similar pattern.

I). Metabolic Derangcments associated with Sel'Oquel outweigh Benelits DC
Treatment

(jiven the totality ofel'idenee regarding the increased metnbolic risk with Seroqllel
treatment. the relalive benelit ofSeroquel compnrcd to other antipsychotic agents is
debatable. In IlIC, in 1997, Dr. L. Arvanitis questioned the competitive advantage 01'
SCl'Oquel. In her review ol'the data regarding weight gain, she stated "[ was really
struck by how consistent the data was across pools., .aeross parametcrs I
measures ... across cohorts," 1n her summary, she stated that the weight gain was
rapid but continued to increase with eontinucdtreatment and that Ihe weight gain was
45'Y;, at 52. weeks of treatment. She concluded that she did not see a "competitive
opportunity" no malleI' how weak. Subsequent studies confirmed Dr. A,'vantis'
concem that Seroqucl's benefit I risk profile is not superior to other drugs in the class.
In aggregate, the drop out rate in the Phase fJ and Til studies was consistently highest
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I'or Seroquel compared to haloperidol or chlorpromazinc. Thc largest and most
carefully done study to address the overall effectiveness across drugs in this class was
eonductcd hy the National Institutcs of Hcalth. spccifically, thc National Institute of
Mental Ilealth. The Clinical Antipsychotic Trials of Intervention Eflceliveness
(CATII~) study randomized 1493 patients with sehizophrcnia at 57 U.S. sites to
receive olanzapine(7.5 to 30 mg pCI' d,ly), perpllcnazinc (R to 32 mg per day),
qucLiapine (20D to RlJO mg per day). or rispcridone (1.5 to 6.0 mg pCI' day) li)r up to 18
months; zipr'lsidone (40 to 160 mg per day) was included after ils FDA approval.
The primary outcome measured used 10 define effectiveness was withdrawal from the
study li)r any reason. That study Il)lllld that the time to the discontinuation of
treatment for any cause (i.e., the primary outcome measure) was longer in the
olanzapinc treatcd subjects than in the Seroqucltreatcd subjects (haz.ard ratio, 0.(,3;
1'<0.00 I). Additionally, the time to the discontinuation oftreatmcnt for lack of
clTicacy was longer, and the total duration ofsueeessfultreatment longer. in the
olHnzapine treated subjects than in the quctiapine trcated subjects (hazard ratio, 0.41;
1'<0.00 I and 0.53; 1'<0.001, rcspecti vcly). Finally. anoLilCr indicator 0 f poorer
erlicacy is tbe proportion of patients who take the maximal dose ofa drug: a higher
proportion of patients assigned to quetiapine received the maximal dose. allowed in the
study.

E. Astra Zcncca Failed to Wam Future Patients and Physicians about the
MetabDlic Risk associated with Seroquel

Despite the consistent clinically and statistically significant increases in weight and
other metabolic paromelers noted in all Phase 11 and If] studies pl'esentcd in the
Integrated Safety Report, nDne of the wcigilt Dr metabolic factors were listed in thc
summary of the risks and benefits provided at the conclusion of that reporl.
Publications 01' the Phase II and [Jl studies never mentioned increased weight or other
metabolic abnolll1alities in the abstract of the poblication (i.e., the summary ofa
scientific publication that is publicly available through various search engines such as
PubMed). Within publications, the weight data were listed at the cnd ofrcsulls
sections, and in the discussion section, dismissed as expccted complication of
treatmen!.

F. Astra Zeneea Promoted Seroquel as Metabolically Neutral

Emly puhlications of Seroquel Phasc II and [II randomized clinical studies promoted
Scroquc:1 as mctabolically safe despite the large, consistent, and statistically
signilicant findings of weight gain, reduced T4, and h;1Jeliriglyeeridcmia in the
clinical trials included in the NDA application in 1996. Evcn as late as 5/22/9'). Astra
lcneca produced a news rei case from the APA mecting in Washington stating
Scroqucl "reduces weight gain" and that the "potential to gain wcight and develop
diabetcs can be minimized with Seroquel." This data --- for which a news
release was created --- were hased on retrospective chart review 0 I' a case sCI'ies 0 I' (jO
paticnts. This design is thc wcakest ol'all designs in epidcmiologic research. Hlld the
rcsults l1'om this study were in sharp contrast to the totality of evidence from the gold
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standard of research designs, namely, the placebo-controlled randomized clinical
trials that comprised much of the data submitted with the NDA.

In 2000, publications supported by the company by Breccher ct al; describe Seroqucl
as having a 'favorable weight profile", consistent with the "recommended
vocahulary". Tn 2003, Seroquel's Illanageillenttealll creatcd "key mcssages" to be
used in publication. And again, Seroqucl's "favorable weight profile" was a key
message of Astra Zencca. In February, 2005, a document created by Astra Zeneea
cntiiled "Seroquel Vocabulary ami Descriptors Summary Doeumcnt" was finalized,
Its purpose was to cOllimunicate accepted vocabulary 10 he used in all puhlicalions
Irom Scroquel as well as language to be avoided or not used. With respect to wcight,
the "reconunended" vocabulary to be used in publications was "favorable weighl
profile" and "minimal wcight gain". For diabetes, recommended statements generally
highlighted either thc increased risk of diabetes in schizophrenic paticnts Dr the
weaknesses of epidemiological studies and confounding as likely reasons of excess
diabetcs risk associated with Seroquel treatment. In 200Ci, the Division of Drug
Marketing, Advertising, and Communicalions of the U.S. Food and Drug
Administration ordered Astra Zeneca to "cease Ihe dissemination of violative
promoti,)nalmaterials lor Seroquel" because of false or misleading stalelTlcnts that
minimi;,cd the risk of hyperglycemia and diabetes mellitus.

In aggregate, Ihis brief and non-exhaustive list of examplcs point 10 a GOncerted e nort
to promote Seroquel as safe and metabolically neutral in the context of compelling
placebo and active comparator controlled clinical trials indicating tbe drug was
associated with substantial metabolic risk.

G. ASIr:l Zeuee:l withheld Support for Studies Regarding Seroqucl's Metaholic Risk

Astra Z"ncca consistently withheld suppol1 for studies which could demonstratc
Seroljue[' slack 0 f safety relative to other antipsychotic agents, As evidenced by an
email from Dr. Goldslein,.July 18,20()2,oninvestigator requesting 3 grams of
Seroque[ 10 study diabetogenic and h)lJerlipidemia side effects ol'Seroquel and olher
atypical antipsyehDties was denied by Astra Zcneca.Dr. Goldstein stated "This would
be an interesting study but carries substantial risks that we do not differentiate from
olanzapine or clozapine. This would be damaging....... 1would not want to enter into
a study Ihat could provide any data that could innuenee regulatory authorities agaiost
us." Additional intellJal cDmmunications from Dr. Goldstein reinforce the stance of
Astra Zcoeca with rcgard to initiating studies. For example, Dr. Goldstein states in
anolher cmail "they don't want to introduce studies that could potentially damage
SCl'OlJuel's comparison against other atypical's."

In 2005, Astra Zeneca promoted a policy that gave "green" or "red lights" to make
funding decisions for rescarch proposals brought forward from independent
investigators. A "'red light" was given for glucose lind/or metaholism investigator
sponsored stud ies. Speci !ically, Astra Zeneca' s stated pol icy for glucose or
metabolism sludies was "don', bother forrcd". In light ofthc iotalityol'data williin
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their o\\'n studies indicating the metabolic derangements associatcd with Seroqud
treatment, and subsequent observational epidemiological studies indicating the
diabetes risk associated with treatmcnt, this was an unreasonable approach with
respect of patient safety.

As mcdical literalure is consistently being publishccland new evidence /i'om other
sourccs is emerging in referencc to tbis subjcct I rcserve the right to supplcmcnt this

I have participated in two trials involving \(ioxx.

/

DOl1na K. Arnett. Ph.D.• IVI.S.P.I-1.
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Expert Report of Donna K. Arnett, Ph.D.

A. Brief Report of Professional Qualifications

I am an epidemiologist with more than 20 years of experience in the design and
conduct of experimental and observational epidemiological studies, including clinical
trials, family studies, cross-sectional surveys, cohort, and case-control studies. I am
Professor and Chair of Epidemiology at the University of Alabama at Birmingham,
Department of Epidemiology. I am a Fellow of the American Heart Association and
the American College of Epidemiology, and an Elected Member of the American
Epidemiology Society. I have served as an Associate Editor for the American
Journal ofEpidemiology since 1996 and as an Editor since 2004. I currently serve as
a Guest Editor and as relief Guest Editor-in-Chief for Circulation. I am routinely
asked to evaluate epidemiological research studies for publication in peer-reviewed
journals, including the New England Journal ofMedicine and the Journal ofthe
American Medical Association. I have served on numerous National Institutes of
Health (NIH) review panels for epidemiological research. For the past two years, I
have served as Chair for the Cardiovascular and Sleep Epidemiology Study Section
(CASE) for the National Institutes ofHealth.

My principle professional interests include cardiovascular and metabolic disease
epidemiology, genetic epidemiology, and pharmacogenetics. I have published more
than 225 peer-reviewed articles and more than 12 book chapters or invited review
papers.

Since 1994, I have designed and taught graduate level courses in fundamental and
advanced concepts of epidemiology, methodological and theoretical aspects of
epidemiology, and grant writing. From 1998-2001, I served as Chair of the
Epidemiology Master's Degree Program at the University of Minnesota and as
Director for the National Heart, Lung, and Blood Institute funded Training Program
in Cardiovascular Genetic Epidemiology. For the past 10 years, I have taught a two
week summer course in Epidemiology and Prevention to physicians and other health
care professionals for the American Heart Association and Centers for Disease
Control.

A copy of my curriculum vitae is attached for additional detail.

B. Brief Overview ofPrinciples of Epidemiology

Randomized, double-masked, placebo-controlled clinical trials are the optimal design
for testing a hypothesized association between an exposure (or treatment) and disease
because such studies offer the best control for confounding (i.e., variables that are
associated with the disease and associated with the exposure) and provide for the
optimal test for temporality (i.e., exposure precedes disease). Placebo controlled
studies are the gold standard for evaluating the risks and benefits of a new treatment.
During a clinical trial, four general reasons could explain clinical improvement in a
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participant's condition: (1) natural history of the disease; (2) specific effects of the
treatment under investigation; (3) regression to the mean; and (4) placebo effect. A
study without a placebo control cannot differentiate amongst the prior 3 conditions.
Active comparator randomized clinical trials are frequently used once a known
treatment is available since withholding treatment from a diseased group could be
unethical; however, there are methodological limitations of trials that use an active
control. For example, there can be variable responses to drugs in some populations,
unpredictable and small effects, and spontaneous improvements which with an active
(rather than a placebo) control may mask the full effect of the drug under
investigation.

Many epidemiological studies are observational and provide an assessment of a
relation between an exposure and disease. Because of the observational nature of
these studies, exposures are not "randomly-assigned" to study volunteers, and hence,
factors that may be associated with the exposure of interest, and also independent
predictors of the disease, may confound the observed relation between the exposure
and disease. The best observational design to test a hypothesized association between
exposure and disease is a cohort study. Cohort studies can be conducted either
prospectively or retrospectively. Cohort studies are similar conceptually to clinical
trials in that subjects are followed for the occurrence of endpoints. Therefore,
temporality between the exposure and the endpoint can be conclusively evaluated.
The availability of large administrative databases has prompted a number of cohort
studies to evaluate adverse exposures, including pharmacological exposures, in
relation to disease. The benefits of these types of cohort studies include their cost
efficiency and ease of implementation. For example, pharmacy records can be linked
to clinical records to assess a hypothesized association between a particular drug
exposure and disease.

Case-control studies are also hypothesis-testing studies, and they rely on design
qualities that, if done correctly, provide for an estimation of the exposure-disease
relationship in a cost-efficient way. In a case-control study, diseased individuals are
sampled (i.e., cases) as are non-diseased individuals (i.e., controls), and subjects are
classified with respect to exposure. The effect measure used is the ratio of the
exposure odds in cases compared to the exposure odds in controls. Conceptually, the
case-control study can be thought of as nested within a population cohort, and if two
important criteria are met, provide a valid estimate of the disease odds ratio. For
excellent internal validity, a case-control study requires that exposure must measured
in all cases (or a representative sample of cases that reflects the true exposure odds of
all cases), and that the sample of the non-diseased members of the source population
that generated the cases reflect the exposure odds of the population. If these
conditions are met, then the exposure odds ratio will be equal to the disease odds ratio
that can be calculated from a cohort study. In practice, these conditions are
challenging to meet except in the case of the nested case-control studies, where the
exposure odds can be accurately measured using previously collected data and/or
specimens. Nested case-control studies overcome two other potential biases
common to the case-control studies, namely, temporality and recall bias. Temporality
is a concern in non-nested case-control studies because exposure ascertainment is
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detennined after disease onset. Another potential bias unique to non-nested case
control studies is recall bias, where cases are more likely than controls to recall prior
exposures because of their disease.

C. Review of the Evidence for Effects of Seroquel on Metabolic Risk, including
Weight Gain, Hypertriglyceridemia, Insulin Resistance, and Diabetes

The basis for my opinions expressed herein is derived from my education, training,
research, experience, and review of the Seroquel New Drug Application (NDA) to the
Food and Drug Administration, internal Astra Zeneca documents, the peer-reviewed
medical literature, and other publicly available documents concerning Seroquel and
its relationship to weight gain and other metabolic risks. In developing my opinions in
this case, I am relying primarily upon the Astra Zeneca NDA application and the
related published literature, published cohort and nested case-control studies, and
meta-analyses of published studies. I have spent over 80 hours reviewing literature
and documents related to Seroquel.

Based upon my review of the above specified documents, I have developed the
following opinions in this case: (1) Seroquelleads to clinically significant and
relevant metabolic risk, including weight gain and other metabolic complications,
including but not limited to hypertriglyceridemia, insulin resistance, and diabetes; (2)
the metabolic risks from Seroquel appear shortly after treatment and throughout
treatment; (3) Astra Zeneca should have made the data presentation clearer within the
New Drug Approval application and included the data regarding metabolic risk
within scientific publications of the Phase II and Phase III randomized clinical trials
in order to warn the FDA, future patients and physicians about metabolic risks
associated with Seroquel; (4) the metabolic risks associated with Seroquel outweigh
the benefits of treatment; and (5) Astra Zeneca promoted Seroquel as metabolically
neutral when there was insufficient evidence to support this claim but substantial
evidence that the drug in fact caused weight gain and other metabolic derangements
(6) Astra Zeneca withheld support for studies that could have demonstrated
Seroquel's metabolic risk relative to other atypical antipsychotics. I have developed
these opinions utilizing the nonnal methodology that I exercise as an epidemiologist
in the ordinary scope of my practice. Further, I state these opinions to a reasonable
degree of scientific certainty.

C.I. Overview: The Effect of Seroquel on Weight Gain and Other Metabolic
Derangements

Seroquel causes weight gain and other metabolic toxicities through stimulation of the
hypothalamic AMP activated protein kinase (AMPK). AMPK is responsible for
maintaining energy balance and the regulation of food intake. Seroquel blocks
histamine HI receptors, the receptors responsible for the inflammatory response
which then stimulates AMPK. In addition to the effects on HI receptors, Seroquel
affects insulin action and metabolism directly in the cell, leading to insulin resistance
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and alterations in lipogenesis and lipolysis, which ultimately cause progressive lipid
accumulation.

Weight gain can lead to reductions in patient compliance with the medication which
could lead to poor clinical outcomes. Weight gain is an important concern of
Seroquel treatment, and in particular among schizophrenic individuals since there is
an association between schizophrenia and Type II diabetes mellitus, and weight gain
is an important risk factor for diabetes development. Weight gain is also an important
determinant of other metabolic toxicities, such as hypertriglyceridemia, hypertension,
and insulin resistance, all part of the metabolic syndrome. Moreover, once weight has
been gained, it is challenging to lose, and this is a large concern for schizophrenic
patients who are not typically capable of undertaking lifestyle management to
maintain or to lose weight.

There is unequivocal and consistent evidence that Seroquel treatment leads to
clinically and statistically significant increases in weight, that the onset of the weight
gain occurs shortly after the beginning of treatment and progresses with increased
duration of treatment, and that the weight gain is proportionate to the dose ingested.
Significant weight gain was observed during the Phase II and III trials and
subsequently demonstrated throughout the developmental program of Seroquel for
other treatment indications. In addition, other components of the metabolic syndrome
(i.e., hyperinsulinemia, hypertriglyceridemia) were similarly observed during the
development of Seroquel, and increased incidence of diabetes has been observed with
Seroquel treatment. The justification for this opinion follows.

C.1.1. Weight Gain in Response to Seroquel Treatment

The New Drug Application for Seroquel was submitted to the FDA in July, 1996.
According to the Integrated Safety Report filed as a part of the NDA, weight and vital
signs were collected on the same case report form and were summarized together in
the safety report to the FDA. In fact, according to the majority of protocols reviewed,
weight for the Phase II and III trials was collected at each visit. Results presented in
the Integrated Safety Report are restricted to the analysis which required that subjects
who were included in the tabulations had both baseline and post-baseline
observations available. Clinically significant weight gain was defined by a gain of
7% of the baseline body weight (approximately 10 pounds for a 150 pound
individual).

In the Phase II and III trials, the mean age of the trial participants was 38 years, and
the mean body weight was normal (76 kg or 168 lbs). A total of2162 schizophrenic
patients were exposed to Seroquel with doses ranging from 50 to 800 mg/day
administered between two and four times daily. Of the 2162 subjects, 1710 were
from Phase II and III controlled trials and 454 were from new Seroquel exposures
from the uncontrolled trials and were available for analysis. As of June 1, 1995,407
subjects had been exposed to Seroquel for 6 months or longer and only 1 subject for 2
years or longer; 110 subjects were treated for one year or longer. As stated on page
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119 of the report, "In the Phase II and III placebo-controlled trials, Seroquel was
associated with a statistically significant weight gain (p=0.0471)." Additionally,
from the short term placebo-controlled trials, Astra Zeneca stated that the mean
weight gain for Seroquel-treated patients was 2.2 kg (4.85 pounds) greater than the
mean weight increase for placebo-treated patients. The range of weight gain was
markedly higher for the Seroquel treated than the placebo treated patients, indicating
that the distribution ofweight gain was non-normal. Therefore, median weight
change would have been the optimal measure of central tendency, but median weight
change was not provided (in contrast to other vital sign measures that were provided
as medians). Had the median, rather than the mean, been reported, the findings
regarding the differences between Seroquel and placebo would have been even more
dramatic. More detail regarding individual studies is provided below.

The following table describes the studies included in the NDA, and the status of vital
signs collected in each. Placebo controlled trials are indicated by bold type.
Uncontrolled trials are indicated by italics. Active comparator trials are indicated by
underlined text. Trial 0012 was a low dose Seroquel study and limited data were
provided in the Integrated Safety report for this study, although the data provided
were indicative of weight increases with treatment.

Vital signs and weight assessments b J trial (integrated Phase 11-111 trials)
0004 0005 0006 0007 0008 0012 0013 0014 0015 0048 LTE

Pulse X X X X X X X X X X X
Blood X X X X X X X X X X
Pressure*
Respiratory X X X X
Temperature X X X X X X X US
Weight X X X X X X X X X X X
* All measures were taken while subjects were seated.
* Unless otherwise noted, readings were taken for both supine and standing systolic and diastolic blood pressures.
+ Only supine readings were taken for Trial 0007.
** Respiration readings were taken while subjects were in the supine position unless otherwise noted.

Data for studies 0004, 0006, 0008, and 0013 were only provided in summary form.
In these trials combined, 89/391 (23%) of Seroquel treated subjects had clinically
significant weight gain compared to 11/178 (6%) of placebo-treated subjects. This
resulted in a relative risk for clinically significant weight gain with treatment of 3.68
(p<.0001, 95% CI 2.1-6.7).

For Study 13 alone, clinically significant weight gain was observed in 2/51 (6%) for
placebo, 2/52 (4%) for haldoperidol, 6/53 (11 %),8/48 (17%), 5/52 (10%), 8/51
(16%), 7/54 (13%) for Seroquel 75 mg, 150 mg, 300 mg, 600 mg, and 750 mg,
respectively. In comparing low dose Seroquel (75 or 150 mg) versus placebo, the
relative risk of weight gain was 3.54 (p=.06, 95% CI .95-16.1), and contrasting high
dose (the dose recommended for schizophrenia), the relative risk of weight gain
versus placebo was 4.77 (p=.012, 95% CI 1.34-18.2). This provides strong evidence
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for dose response, a criterion frequently invoked to determine causation, and also
indicates that Seroquel results in increased risk of clinically significant weight gain.

For Study 0013 and 0014 combined, clinically significant weight gain occurred in
70/354 (19.8%) in the Seroquel treated subjects versus 18/236 (7.6%) in the
hadoperidol treated subjects (relative risk 2.61; 95% confidence interval 1.61 - 2.42,
p<.OOOl).

For Study 0007, clinically significant weight gain occurred in 28/100 Seroquel treated
subjects compared to 19/99 of the chlorpromazine treated subjects (RR=1.47, p=
0.14, 95% CI 0.88-2.44). This active comparator study indicated that Seroquel's
weight gain was greater than that of another atypical antipsychotic. This active
comparator was not used again in subsequent trials presented in the NDA.

In summary, for these short-term placebo trials, the relative risk for a clinically
significant increase in weight ranged from 2.61 to 4.77, indicating a strong and
consistent increased risk, and for the active comparisons, a modest to strong increased
risk for weight gain compared to chlorpromazine and ha1doperidol.

Study 0015 was the long-term, 52-week study, implemented to evaluate the long-term
efficacy and safety of Seroquel compared to haldoperidol for treatment of
schizophrenia. In this study, Seroquel was associated with a statistically significant
increase in weight gain that was dose-dependent and time-dependent (i.e., the longer
the treatment, the greater the weight gain). The difference in the mean weight gain
was 3.0 kg between treatment groups (+1.6 kg for Seroquel versus -1.4 kg for
haldoperidol). Clinically significant weight gain occurred in 50/209 (23.9%) of the
Seroquel participants compared to 4/38 (10.5%) of the haldoperidol-treated subjects
(relative risk=2.27, p=0.066, 95% CI=0.94-7.55). As stated in the Integrated Safety
Report "In general, mean weight increases from baseline for quetiapine-treated
subjects were greater at Week 52 for subjects completing the trial (ranging from 2.05
to 8.52 kg) compared with the increases seen at final evaluation (Week 52 or
withdrawal), suggesting a trend for subjects to continue gaining weight over time."
Also stated in the Integrated Safety Report "The percentage of subjects with clinically
significant increases from baseline in weight increased as the dose level of quetiapine
increased (for the 75-,300-, and 600-mg dose groups, 15.2%,22.9%, and 32.9% of
subjects had significantly high changes)." This dose-response was statistically
significant. The findings from this long-term study confirm findings of the short-term
studies and also suggest that weight gain continues with treatment duration.

In the uncontrolled trials (0005, 0048, and OLE), 27.5% of Seroquel-treated subjects
had a clinically significant high weight gain, comparable to the findings in the
controlled trials and the long-term controlled trial for Seroquel-exposed participants
(Study 0015 cited previously, i.e., 23.9%).

In addition to these controlled and uncontrolled trials included in the NDA
application, there were indications from the long-term extensions of the trials that
weight gain was persistent throughout follow-up and increased with time, indicating
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that prolonged treatment with Seroquel could lead to substantially increased risk of
metabolic toxicity. With increased follow up, data later presented during the
observed long-term extensions showed that 37.2% of Seroquel-exposed patients had
clinically significant weight gain at some point during follow up. Weight gain
increased with increased exposure duration: mean weight change compared to
baseline weight increased by 3.8 (± 9.0) kg at week 65,4.4 (±-9.6) kg at week 104,
5.7 (±-10.9) kg at week 156, and 6.7 to 7.3 (±-9.9-13.1) kg at weeks 208 - 260. If
presented as median weight gain, this substantial weight gain would have
undoubtedly been much larger.

There are two methodological concerns that, with a degree of scientific certainty,
resulted in underestimates of the true effect of Seroquel on weight gain in these
studies. First, the studies provided in the NDA had consistently high drop-out rates
for Seroquel. This is an important characteristic to define the internal validity of a
study. Among the 2162 subjects randomized to (n=1710) or treated in uncontrolled
trials (n=454), 80.1 % withdrew, and the rate was much higher than the 42% for the
active comparators or 61.2% for placebo. This has important implications for the
interpretation of results related to weight gain or other metabolic abnormalities.
Weight gain is a major contributor to non-compliance, and in aggregate in the Phase
II and III program, weight gain was associated with greater drop-outs. Therefore, the
result reported from these studies almost surely underestimates the true impact of
Seroquel on weight gain. Second, many of the studies conducted restricted weight as
an inclusion criterion, generally between 100 and 230 pounds. Had heavier subjects
been included, it is likely that the weight gain would have been even greater. Since
these subjects were excluded, it is unclear whether Seroquel would have been safe in
overweight and obese subjects (i.e., the studies are not generalizeable to these
subjects).

A metabolic cause for concern regarding the weight data presented in the NDA is the
consistent pattern for reductions in thyroid hormone levels that occurred with
Seroquel treatment. Low levels of thyroid hormone are associated with greater body
weight. Each trial presented in the Table above collected at least one measure of
thyroid function. As stated in the Integrated Safety Report, "Consistent laboratory
data suggest that quetiapine treatment tends to reduce thyroid hormone plasma levels,
primarily total T4 and free T4 with smaller decreases seen in total T3 and reverse
T3 ... Both total T4 and free T4 mean values are reduced and the incidence of
significantly low values is increased in quetiapine-treated subjects compared both to
placebo- and haloperidol-treated subjects. Results from Trials 0013 and 0015 indicate
that the reductions in thyroid hormone levels are dose-related, that the onset of the
reductions may occur within the first few days of treatment." Note that the definition
of abnormalities for any of the thyroid hormone levels was less than 0.8 times the
lower limits of normal or greater than 1.2 times the upper limit of normal. The
Integrated Safety Report dismisses these thyroid changes as clinically irrelevant since
the thyroid stimulating hormone did not significantly increase. However, because
most of the studies were short term, the design may have precluded the development
of an increased TSH.
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Finally, weight was measured at almost every visit along with the vital signs. Yet
detailed week-by-week data could not be found in the Integrated Safety Results. No
data were provided in the published literature across the time course of the studies.
This is particularly important given the very large drop-out rates that occurred
consistently throughout the studies provided in the NDA. It is likely, given the
consistent weight increases seen in every Phase II and ill study conducted and
summarized in the NDA that weight increased among those that subsequently
dropped out, and therefore, findings that included subjects who dropped out could
have made the findings even less favorable for Seroquel.

Additional studies from the AZ website conducted after the NDA was submitted
were evaluated for weight change (based on data provided only on the AstraZeneca
website) and showed the consistent pattern of weight increase seen with studies
included in the NDA. Data are only tabulated for the first 11 studies listed on the

b 't th lt . t t 'th th b d rt fth NDAwe SI e smce e resu s were conSlS en WI ose 0 serve as pa 0 e
Table 1. Weight Change in AstraZeneca Studies
Study Number Start - End Date Results for Metabolic Risk Factors
0039 03/16/98 - 02/03/00 Clinically significant weight gain in 6% of

Seroquel, 5% of haldoperidol, and 2% of
placebo treated subjects.

0050 05/02/96 - OS/21/99 6 subjects with hypothyroidism on Seroquel;
none on haldoperidol

0099 08/09/00 - 11/26/01 Seroquel-treated patients exhibited a
statistically significant (p=0.0031) mean
increase of 1.60 kg more than the placebo
treated group.

0100 11/08/00 - 01/25/02 Clinically significant weight gain in 10.4% of
Seroquel subjects versus 3.9% of placebo
subjects (relative risk=2.67)

0104 01/07/01 - 04/25/02 Seroquel subjects gained 2.1 kg versus a loss
of 0.1 kg in placebo subjects and a gain of 0.2
kg in haldoperidol subjects

0105 04/03/01 - OS/27/02 Weight gain 3.3 kg in Seroquel vs. 0.3 kg in
placebo; clinically significant weight gain in
15% versus 1%, respectively (relative risk=15)

0043 06/28/01 - 09/04/02 Both weight gain and glucose significantly
increased (no data provided)

0046 No dates provided Clinically significant weight gain occurred in
12-15% ofSeroquel treated subjects (100-200
mg) versus 15% of placebo treated subjects
(relative risk = 0.8 to 1.0)

0049 09/30/02 - 09/17/03 Weight increased 1.7% and 6.1 % in 300 and
600 mg Seroquel, respectively, vs. 0.6% in
placebo (relative risk 2.8 and 10.2,
respectively)

D1447C-0001 08/31/05 - OS/24/07 Seroquel mean weight gain ranged from 0.4 to
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1.3 kg across the doses used compared to
placebo (-0.4 kg). Clinically significant weight
gain occurred in 12.0 to 15.4% ofSeroquel
groups compared to 2.9% in the placebo group
(relative risk 4.2 - 5.3).

D1447C-0135 06/30/04 - 08/26/05 Weight increased 4.1 kg and 5.4 kg in
Seroquel 300 mg and 600 mg treated subjects
vs. 1.8 kg in placebo subjects

In aggregate, the evidence from the studies presented in the NDA and the follow-up
long-term extensions demonstrate a large effect of Seroquel on weight gain. Based
on the placebo-controlled studies using doses recommended for schizophrenia, as
much as 90% of the weight gain in Seroquel-treated subjects was caused by the drug.

C.1.2. Glucose Abnormalities and Insulin Resistance in Response to Seroquel
Treatment

Increased weight is a major risk factor for elevated glucose, hyperinsulinemia, and
Type II diabetes mellitus. Glucose measures were collected in most studies and in
every US study completed as part of the NDA. Clinically significant increased
glucose was defined to be greater than 13.9 mmol/L or 250 mg/dl. However, limited
data were provided in the NDA related to glucose, insulin, or other biochemical
indices of metabolic risk.

Studies 126 and 127 were conducted with secondary aims to evaluate more detailed
measures of glucose homeostasis. In these two trials, there were 5 cases of diabetes
in the Seroquel group (n=646) compared to one in the placebo group (n=689). The
difference between Seroquel- and placebo-treated patients was pronounced for
glucose values> 200 mg (2.9% and 0.5%, respectively). Among Seroquel-treated
subjects, 12.2% of them had at least one glucose value greater than 250 mg/dl
compared to only 8.1 % of placebo treated subjects. Analyses adjusted for length of
follow up and restricted to participants who had fasted for at least 8 hours showed
even greater treatment differences with respect to glucose. Seroquel patients had a
greater mean increase (5.0 mg/dL) in glucose relative to participants randomized to
placebo (-0.05 mg/dL). Elevated Hba1C (> 7.5), a longer term marker of glucose
elevation, occurred in 2.1 vs. 0.8 percent of Seroquel versus placebo participants. In
aggregate, these data clearly show the excess of glucose abnormalities in subjects
randomized to Seroquel.

At the request of the Food and Drug Administration in May, 2000, Astra Zeneca
evaluated disturbances in glucose regulation in their Phase I-III program as well as
post-marketing surveillance. In the short-term (i.e., less than 6 weeks duration)
placebo-controlled studies, only 230 Seroquel treated subjects and 143 placebo
treated subjects had glucose measurements analyzed, and Seroquel treated subjects
had higher values of glucose than their placebo counterparts (3.6 (1.52 SE) vs. -0.26
(1.93), p=.12, respectively). Additionally, 3.4% of 323 Seroquel treated subjects
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versus 0.7% of 143 placebo-treated subjects had a glucose value in excess of200
mg/dl during the short term trials (relative risk 4.87,95% confidence interval 0.83
29.30, p=0.116). In June, 2007, a clinical overview was conducted for the purpose of
providing data to support changes to the Core Data Sheet. In that analysis, glucose,
insulin, HOMA, and HbAl C were evaluated in the composite of studies that had been
conducted. The data indicate that Seroquel is associated with metabolic abnormalities
with respect to glucose, insulin resistance, and diabetes. Among the 11,013 Seroquel
treated subjects, the mean increase in blood glucose was 0.2 (1.62) mmoVL compared
to 0.059 (1.46) mmol/L in 1,592 placebo treated subjects. Differences were much
larger for HOMA, a measure of insulin resistance that is sensitive to weight (i.e.,
subjects who gain weight become more insulin resistant): the difference in means
was five fold greater for Seroquel versus placebo [1.26 (9.5) in 2265 Seroquel
subjects versus 0.37 (10.83) in 640 placebo subjects]. Not unexpectedly, given these
differences in glucose and insulin resistance, the relative risk for diabetes was 2.02
(p=0.49, 95% CI 0.31-12.04).

Since most of the participants in the randomized clinical trials were treated for a short
period of time, the actual person-time contributed is small, and may have not yielded
sufficient power to detect the excess risk of diabetes associated with Seroquel.
However, as early as 1999, Dr. J. Small indicated in her draft for a book chapter for
Psychopharmacology of Schizophrenia that "as ...quetiapine cause the most weight
gain, these drugs may be the most likely to induce diabetes." Once Seroquel was
approved by the FDA and administered to large numbers of patients, there was early
evidence of an increased risk of diabetes with Seroquel treatment. In 2003, Koller et
al published a report using data derived from the FDA Medwatch, a surveillance
program for spontaneously reported adverse events. During the period 1/1/97 through
8/15/02, they showed that Seroquel use unmasked or precipitated diabetes, the onset
was rapid and severe, and removal of the drug resolved the condition in some cases.

Subsequent observational studies (cohort and case-control) confirmed the excess risk
of diabetes with Seroquel. For example, Guo et aI, using an integrated, seven-state,
Medicaid-managed, care claims database from 1/1/98 through 12/31/02, reported the
relative risk of diabetes was 2.5 (95% CI 1.4-4.3) in Seroquel users compared to users
of conventional antipsychotics. Other studies have suggested that the diabetes risk
increases with greater exposure time. For example, Dr. Lambert and colleagues
reported from the Veteran's Affairs database that Seroquel was associated with an
increased risk for diabetes compared to conventional antipsychotics (RR 1.67, 95%
CI 1.01-2.76) and that the risk increased with greater treatment duration (RR for 52
weeks of treatment 1.82, 95% CI 1.32 - 2.49). Other studies have found relative risks
for quetiapine versus conventional antipsychotics to range from 1.17 (95% CI 1.06 
1.30; Ollendorfet aI, 2004) to 3.15 (95% CI 1.63 - 6.09; Citrone et aI, 2004), with
other studies by Semyak, Leslie, Lambert, and Guo showing relative risks between
these two extremes (see Table 2). However, all studies used conventional treatment
as the comparison group rather than non-treatment, which could result in a
confounding effect, i.e., attenuation of the effect size of Seroquel, if these treatments
also were causally related to diabetes. For example, compared to non-treatment,
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Sacchetti et al reported a relative risk of33.7 (95% CI 9.2 - 123.6) for Seroquel.
Most studies reported also have a very limited time window of exposure and a small
number of subjects exposed to Seroquel.

Table 2: Observational Studies reporting Relative Risks of Seroquel compared to
Conventional Antipsychotic Treatments
First Author Year Relative Risk (95% Confidence Interval))
Sernyak 2002 1.31 (1.11 - 1.55)
Citrone* 2004 3.15 (1.63 - 6.09)
Feldman* 2004 NR (1.3 - 2.9)
Ollendorf* 2004 1.17 (1.06 - 1.30)
Leslie* 2004 1.20 (0.99 - 1.44)
Lambert* 2005 1.2 (0.80 - 1.70)
Guo* 2005 1.8 (1.4 - 2.4)
Lambert* 2006 1.67 (1.01 - 2.76)
Guo* 2007 2.5 (1.4 - 4.3)
* indicates industry support among investigative team members, NR=not reported

C.1.3. The Effect of Seroquel on Triglycerides and Cholesterol

Seroquel has consistent and detrimental effects on triglyceride values which is
congruent with its effects on weight and glucose / insulin abnormalities. As stated in
the Integrated Safety Report, clinically significant increased triglycerides were
defined as a doubling oftriglycerides above the upper limit of normal. In aggregate
in the Phase II and III placebo-controlled studies summarized in the Integrated Safety
Report, the relative risk for increased triglycerides above the normal range at the end
of the treatment was 2.7 (22.3% ofSeroquel users versus 8.2% of placebo users).
The percentage of participants who had a clinically significantly high triglyceride
value at any time during these studies was even greater in Seroquel versus placebo
users (26.3% versus 8.2%). Cholesterol values showed a similar pattern.

D. Metabolic Derangements associated with Seroquel outweigh Benefits of
Treatment

Given the totality of evidence regarding the increased metabolic risk with Seroquel
treatment, the relative benefit of Seroquel compared to other antipsychotic agents is
debatable. In fac, in 1997, Dr. L. Arvanitis questioned the competitive advantage of
Seroquel. In her review of the data regarding weight gain, she stated "I was really
struck by how consistent the data was across pools ... across parameters /
measures... across cohorts." In her summary, she stated that the weight gain was
rapid but continued to increase with continued treatment and that the weight gain was
45% at 52 weeks of treatment. She concluded that she did not see a "competitive
opportunity" no matter how weak. Subsequent studies confirmed Dr. Arvantis'
concern that Seroquel's benefit / risk profile is not superior to other drugs in the class.
In aggregate, the drop out rate in the Phase II and III studies was consistently highest
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for Seroquel compared to haloperidol or chlorpromazine. The largest and most
carefully done study to address the overall effectiveness across drugs in this class was
conducted by the National Institutes of Health, specifically, the National Institute of
Mental Health. The Clinical Antipsychotic Trials of Intervention Effectiveness
(CATIE) study randomized 1493 patients with schizophrenia at 57 U.S. sites to
receive olanzapine (7.5 to 30 mg per day), perphenazine (8 to 32 mg per day),
quetiapine (200 to 800 mg per day), or risperidone (1.5 to 6.0 mg per day) for up to 18
months; ziprasidone (40 to 160 mg per day) was included after its FDA approval.
The primary outcome measured used to define effectiveness was withdrawal from the
study for any reason. That study found that the time to the discontinuation of
treatment for any cause (i.e., the primary outcome measure) was longer in the
olanzapine treated subjects than in the Seroquel treated subjects (hazard ratio, 0.63;
P<O.OOI). Additionally, the time to the discontinuation of treatment for lack of
efficacy was longer, and the total duration of successful treatment longer, in the
olanzapine treated subjects than in the quetiapine treated subjects (hazard ratio, 0.41;
P<O.OOI and 0.53; P<O.OOI, respectively). Finally, another indicator of poorer
efficacy is the proportion of patients who take the maximal dose of a drug: a higher
proportion of patients assigned to quetiapine received the maximal dose allowed in the
study.

E. Astra Zeneca Failed to Warn Future Patients and Physicians about the
Metabolic Risk associated with Seroquel

Despite the consistent clinically and statistically significant increases in weight and
other metabolic parameters noted in all Phase II and III studies presented in the
Integrated Safety Report, none of the weight or metabolic factors were listed in the
summary of the risks and benefits provided at the conclusion of that report.
Publications of the Phase II and III studies never mentioned increased weight or other
metabolic abnormalities in the abstract of the publication (i.e., the summary of a
scientific publication that is publicly available through various search engines such as
PubMed). Within publications, the weight data were listed at the end of results
sections, and in the discussion section, dismissed as expected complication of
treatment.

F. Astra Zeneca Promoted Seroquel as Metabolically Neutral

Early publications of Seroquel Phase II and ill randomized clinical studies promoted
Seroquel as metabolically safe despite the large, consistent, and statistically
significant findings of weight gain, reduced T4, and hypertriglyceridemia in the
clinical trials included in the NDA application in 1996. Even as late as 5/22/99, Astra
Zeneca produced a news release from the APA meeting in Washington stating
Seroquel "reduces weight gain" and that the "potential to gain weight and develop
diabetes can be minimized with Seroquel." This data --- for which a news
release was created --- were based on retrospective chart review of a case series of 60
patients. This design is the weakest of all designs in epidemiologic research, and the
results from this study were in sharp contrast to the totality of evidence from the gold

12



standard of research designs, namely, the placebo-controlled randomized clinical
trials that comprised much ofthe data submitted with the NDA.

In 2000, publications supported by the company by Breecher et al; describe Seroquel
as having a 'favorable weight profile", consistent with the "recommended
vocabulary". In 2003, Seroquel's management team created "key messages" to be
used in publication. And again, Seroquel's "favorable weight profile" was a key
message of Astra Zeneca. In February, 2005, a document created by Astra Zeneca
entitled "Seroquel Vocabulary and Descriptors Summary Document" was finalized.
Its purpose was to communicate accepted vocabulary to be used in all publications
from Seroquel as well as language to be avoided or not used. With respect to weight,
the "recommended" vocabulary to be used in publications was "favorable weight
profile" and "minimal weight gain". For diabetes, recommended statements generally
highlighted either the increased risk of diabetes in schizophrenic patients or the
weaknesses of epidemiological studies and confounding as likely reasons of excess
diabetes risk associated with Seroquel treatment. In 2006, the Division ofDrug
Marketing, Advertising, and Communications of the U.S. Food and Drug
Administration ordered Astra Zeneca to "cease the dissemination of violative
promotional materials for Seroquel" because of false or misleading statements that
minimized the risk of hyperglycemia and diabetes mellitus.

In aggregate, this brief and non-exhaustive list of examples point to a concerted effort
to promote Seroquel as safe and metabolically neutral in the context of compelling
placebo and active comparator controlled clinical trials indicating the drug was
associated with substantial metabolic risk.

G. Astra Zeneca withheld Support for Studies Regarding Seroquel's Metabolic Risk

Astra Zeneca consistently withheld support for studies which could demonstrate
Seroquel's lack of safety relative to other antipsychotic agents. As evidenced by an
email from Dr. Goldstein, July 18,2002, an investigator requesting 3 grams of
Seroquel to study diabetogenic and hyperlipidemia side effects of Seroquel and other
atypical antipsychotics was denied by Astra Zeneca. Dr. Goldstein stated "This would
be an interesting study but carries substantial risks that we do not differentiate from
olanzapine or clozapine. This would be damaging .1 would not want to enter into
a study that could provide any data that could influence regulatory authorities against
us." Additional internal communications from Dr. Goldstein reinforce the stance of
Astra Zeneca with regard to initiating studies. For example, Dr. Goldstein states in
another email "they don't want to introduce studies that could potentially damage
Seroquel's comparison against other atypical's."

In 2005, Astra Zeneca promoted a policy that gave "green" or "red lights" to make
funding decisions for research proposals brought forward from independent
investigators. A "red light" was given for glucose and/or metabolism investigator
sponsored studies. Specifically, Astra Zeneca's stated policy for glucose or
metabolism studies was "don't bother for red". In light of the totality of data within

13



their own studies indicating the metabolic derangements associated with Seroquel
treatment, and subsequent observational epidemiological studies indicating the
diabetes risk associated with treatment, this was an unreasonable approach with
respect of patient safety.

As medical literature is consistently being published and new evidence from other
sources is emerging in reference to this subject I reserve the right to supplement this

I have participated in two trials involving Vioxx.

~~()Jd
Donna K. Arnett, Ph.D., M.S.P.H.
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From:                    
Owen, Richard T
 
Sent:                     
Friday, March 18, 2005  3:39 PM
 
To:                        
Lowe, Matthew
 
Cc:                        
Leong, Ronald
 
Subject:                
RE: data on low dose  quetiapine and metabolic disturbances
 
Dear Matthew
 
I don't believe we can state that metabolic  disturbances are absent (or even minimal) at low doses.
Even if we could, we  know that the majority of schizophrenia and mania patients would not get
substantial efficacy at doses <200mg/day.
 
 
 

Id : i.m.ef7cf616d7186ac5efcbeaababe006bb
CN : SQ1ED01608498

Date : Friday, March 18, 2005 8:00:00 AM GMT
From : Owen, Richard T

To : Lowe, Matthew
Cc : Leong, Ronald

Subject : RE: data on low dose quetiapine and metabolic disturbances
Custodians : Leong, Ronald
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Regards
 
 
 
Richard.
 
 
 
Dr Richard T.Owen
 
Global Medical Affairs  Manager-Seroquel
 
Room S330 Alderley  House
 
Alderley Park
 
MACCLESFIELD
 
Cheshire SK10 4TF
 
England.
 
e-mail:  richard.owen@astrazeneca.com
 
tel: +44 (0) 1625  514740
 
fax: +44 (0)1625 515682
 
mobile: 07747-768531
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-----Original Message-----
 
From:            
Lowe, Matthew 
 
Sent:             
Thursday, 17 March, 2005 20:07
 
To:                 
Owen, Richard T
 
Cc:                  
Leong, Ronald
 
Subject:        
RE: data on low dose quetiapine and  metabolic disturbances
 
 
 
Hi Richard,
 
 
 
The query came  from an academic clinician who commented that if there was not metabolic
disturbances with low dose Seroquel, we could be onto something big. In NZ,  there is a lot of Seroquel
use at low doses (not necessarily in the elderly but  also in the general population) for agitation with
dementia, generalised  anxiety and sleeplessness. Most physicians are using quite a bit of Seroquel in
these situations and this particular individual was interested if any metabolic  disturbances had been
found at low doses.
 
 
 
Regards,
 
 
 
Matthew
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-----Original Message-----
 
From:    
Owen, Richard T 
 
Sent:     
Tuesday, 15 March 2005 11:04 p.m.
 
To:         
Lowe, Matthew
 
Cc:          
Leong, Ronald
 
Subject:
RE: data on low dose quetiapine and  metabolic disturbances
 
 
 
Dear Matthew
 
I think it  would be difficult to do a search on metabolic disturbances by dose. However  the sort of
population that would be likely to require doses of <200mg/day  would be the elderly-whether suffering
from schizophrenia, dementia, mania etc.  The evidence to date does not suggest any particular signal
for metabolic  disturbance in the elderly if one looks at studies such as those by Tariot et  al (Clin Ther
2000; 22: 1068-1084), and the results of the STAR trial (see STAR  FAQ on PKT)-in terms of blood
glucose  levels.
 
 
 
I've copied  Ron Leong in Drug Safety who may be able to comment on any dose relationship  (or lack
of it) regarding Seroquel and metabolic disturbances.
 
 
 
I wondered if  your query stemmed from a physician who thought he might be able to avoid metabolic
disturbance by using a low dose, or did a patient on low dose Seroquel  experience a metabolic
disturbance?
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Regards
 
 
 
Richard.
 
 
 
Dr Richard T.Owen
 
Global Medical Affairs  Manager-Seroquel
 
Room S330 Alderley  House
 
Alderley Park
 
MACCLESFIELD
 
Cheshire SK10 4TF
 
England.
 
e-mail:  richard.owen@astrazeneca.com
 
tel: +44 (0) 1625  514740
 
fax: +44 (0)1625 515682
 
mobile: 07747-768531
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-----Original Message-----
 
From:                    
Lowe, Matthew 
 
Sent:                     
Monday, 14 March, 2005 23:03
 
To: 
Owen, Richard T
 
Subject:                
data on low dose quetiapine and  metabolic disturbances
 
 
 
Hi Richard
 
 
 
Do we have any data  available on the use of low dose quetiapine (doses < 200 mg/day) and  metabolic
disturbances?
 
 
 
Many thanks in advance.
 
 
 
Matthew
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From:                    
Duff, David J
 
Sent:                     
Friday, May 23, 2003  6:43 PM
 
To:                        
Goldstein, Jeffrey M;  Tumas, John A; Gilchrist, Kim A (HEOR); Pesa, Jacqueline; Williams-Hughes,
Celeste
 
Subject:                
RE: Gianfrancesco work
 
I agree - we should hold off if Frank is not 100% confident of a  positive outcome.  We have other
abstracts we can submit with confidence,  right? (i.e. 104, 105, etc).
 
 
 
Dave
 
 
 
 

Id : i.m.54ac68db67b61ee532c73364a8133902
CN : S339-E00635654

Date : Friday, May 23, 2003 7:00:00 AM GMT
From : Duff, David J

To : Gilchrist, Kim A (HEOR); Goldstein, Jeffrey M; Pesa, Jacqueline; Tumas, John A;
Williams-Hughes, Celeste

Subject : RE: Gianfrancesco work
Custodians : Duff, Dave
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-----Original Message-----
 
From:                    
Goldstein, Jeffrey M 
 
Sent:                     
Friday, May 16, 2003 9:50 AM
 
To:                         
Tumas, John A; Gilchrist, Kim A  (HEOR); Pesa, Jacqueline; Williams-Hughes, Celeste; Duff, David J
 
Subject:                
RE: Gianfrancesco work
 
 
 
I think we should defer submitting until we are  sure of the outcome, especially if Frank is also uneasy.
 
 
 
 
-----Original Message-----
 
From:            
Tumas, John A 
 
Sent:             
Friday, May 16, 2003 9:13 AM
 
To:                 
Gilchrist, Kim A (HEOR); Pesa,  Jacqueline; Williams-Hughes, Celeste; Goldstein, Jeffrey M; Duff, David J
 
Subject:        
Gianfrancesco work
 
 
 
Hi All,
 
 

3Page 2 of S339-E00635654



 
I've just spoken with Frank and  wanted to touch base with those of you who were at his presentation
last week.   Frank seems uncomfortable submitting an abstract on the preliminary data we saw  on
diabetes incidence (see attached abstract) and wants to do a full study  along the lines of his previous
work.  I'm not in a position to judge whether  his concerns are valid or not, but I wanted to pass this on
to you. 
 
 
 
The plan was to go ahead with  submitting the attached abstract to ASCP (abstract deadline 5/23/03)
and IPS  (abstract deadline 6/2/03) and do additional analyses for the poster.  Frank  thinks there is a
possible risk that the full analysis could look different  than what we have now.  I've gone ahead and
circulated it for review and am  waiting for ATP approval.  Please let me know if you think we should
hold off  from submitting this to ASCP and IPS.  There is also the issue with Frank's  contract and
whether he can even agree to submit the abstract.
 
 
 
Thanks,
 
 
 
John
 
 << File:  Type2Diabetes.FGedit2.5-15-03.doc >>
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Confidential Wayne K. Geller, M.D.

Page 1

IN THE UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA

ORLANDO DIVISION

IN RE: SEROQUEL
PRODUCTS LIABILITY
LITIGATION

MOL Docket No. 1769:

CASE NO.

6:06-md-01769-ACC-DAB

May 7, 2008

CON FlO E N T I A L

Videotape deposition of WAYNE K.

GELLER, M.D. taken pursuant to notice,

was held at the offices of Golkow

Technologies, Inc" One Liberty Place,

51st Floor, 1650 Market Street,

Philadelphia, Pennsylvania 19103,

commencing at 9:00 a.m., on the above

date, before Linda Rossi Ries, RPR, CCR

and Notary Public.

Golkow Technologies, Inc.
One Liberty Place, 51st Floor

1650 Market Street
Philadelphia, pennsylvania 19103

877.370.3377

Golkow Technologies, Inc. 1.877.370.DEPS
1f224a33~0f6~94~eda~d90b99fsa63
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short-term clinical trials, which again

captures the spirit of significant.

Secondly, it was providing long-term

clinical study data which they up to that

point in time did not have in their

possession.

Q. You, yourself -- you,

yourself, knew that there was

discrepancies with what you told the FDA

as opposed to what you had written

internally. You, yourself, knew that,

didn't you?

A. No, Slr, that's not correct.

Q. You didn't. Okay.

(Exhibit Geller-16, 10/31/00

E-mail, was marked for

identification.)

BY MR. ALLEN:

Q. Let's look at Geller-16.

And let's go to the -- this is a series

of e-mails, some of which you wrote.

This is where I discovered, sir, that you

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-dOf64494-aeda-dd90b99f5a63
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were the man that allowed the inadvertent

data to go out to the Dutch authority.

You probably reviewed this e-mail chain

in Exhibit 16 in preparation for the

deposition, didn't you?

A. I believe I did, sir.

Q. You did?

A. I believe I did.

Q. Yes, sir. As a matter of

fact, I want to go to page 6 of this

document, Exhibit 16.

By the way, without -

without reviewing this document in

preparation for your deposition, you

recall these events fairly well, do you

not, sir?

17

18

A.

Q.

Yes.

In fact, you were so

19

20

21

22

23

24

concerned about the release of data that

was internal only to the Dutch

authorities that was inconsistent with

what you had told the FDA, that you were

staying at work late to work on how to

correct this problem, weren't you?

Golkow Technologies, Inc. - 1.877.370.DEPS
7t224a33-dOf6-4494-aeda-dd90b99f5a63
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A. When you say "work late,"

Slr, I don't recall how long I was

working on that, so I can't agree or

disagree with you on working late.

Q. Do you normally work until

11:15 at night?

A. Not under most

circumstances, but we'll say that it does

occasionally happen.

Q. What you were gOlng to say

1S not under normal circumstances, the

word "normal"? Do you use the word

"normal" in your everyday life?

MR. RABER: Objection to

form.

BY MR. ALLEN:

Q. Do you use that word?

A. Sure.

Q. Do you use the word

"limited" 1n your everyday life?

A. I typically try to avoid

using the term "limited."

Q. How about the word

"neutral," do you ever use that in your

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33«jOf6-4494~lda-dd90b99f5a63
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everyday life?

2 A. I've used the word -- I used

3

4

at least on one occasion of my life each

of those terms.

5 Q. Neutral means not positive,

6

7

8

9

not negative, no effect. Right? Isn't

that what neutral means?

MR. RABER: Objection to the

form.

10 THE WITNESS: It really

11

12

depends upon the context.

BY MR. ALLEN:

13 Q. Okay. How about "minimal,"
14

15

you use that word all the time, don't

you?
16 A. I wouldn't characterize
17

18

myself as using that term all the time,

no.

19 Q. Minimal means not very much,

20

21

22

23

24

not to any great extent, no big deal,

doesn't it?

MR. RABER: Object to the

form.

BY MR. ALLEN:

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-dOf6-4494-aeda-dd90b99f5a63
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I always seek the truth from

I do from others, sir.

Do you want them to minimizeQ.

my kids, as

Q. Doesn't it?

A. I mean, I can't disagree

that those are some of the meanings of

minimal, but I can't say that everyone

interprets minimal exactly the same way.

Q. That's right, sir.

Do you have children?

A. Yes.

Q. Would you want them to come

home with a problem and if you asked and

inquired about that problem, would you

want them to minimize that problem to you

or would you want them to tell you the

whole truth?

A.

3

4

2

8

5

6

1

7

9

11

14

10

13

15

16

17

12

18

19

the truth?

A. Minimize the truth by doing

20

21

22

23

24

what, sir?

Q. What does minimize the truth

mean? It means not to tell the whole

truth, right?

A. I guess that's one way of

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33~0f6-4494-aeda~d90b99f5a63
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interpreting it.

2 Q. If you said you always seek

3

4

5

6

7

,
9

10

11

12

13

14

15

the truth from your children, would you

want them to limit your information of

the truth, to limit it, or would you want

them to give you whole truth?

MR. ALLEN: Objection to

form.

THE WITNESS: Sir, my

children and I have an open enough

relationship and dialogue that I

would -- I trust in most

circumstances that they tell me

truth.

BY MR. ALLEN:

16 Q. That means they should not

17

18

19

20

21

limit it, minimize it or neutralize it.

Is that true?

MR. RABER: Object to the

form.

BY MR. ALLEN:

22 Q. You don't want them to do
23 that, do you?

24 A. I guess I'm really having

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-dOf64494-aeda-dd90b99f5a63
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

difficulty understanding the context of

your question, sir.

Q. Well, I'm -- okay, Slr. If

you look at page 6 of this Exhibit 16,

this is an e-mail you prepared from Wayne

Geller, October 23, 2000 at 11:18 p.m.

Isn't that right, sir, 23:18?

A. I'm sorry, what page are we

on again here?

Q. Page 6. I'll get it. It's

on your screen. It's also on the screen

about 18 inches from you.

A. Yes.

Q. Is it on -- do you see it on

15 the screen?

16

17

18

19

20

21

22

23

24

MR. RABER: In fairness to

the witness, the whole page isn't

on the screen 18 inches from him.

It's a little snippet of it.

MR. ALLEN: Okay. Well, the

Jury can see it.

MR. RABER: You keep saYlng

that.

MR. ALLEN: The Jury can see

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-.dOf6-4494-<leda -dd90b991Sa63
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1

2

3

4

5

6

7

it. And all I was asking, did he

write this e-mail October 23,

2000

MR. RABER: You did more

than that. You said it's just

18 inches away from you.

BY MR. ALLEN:

8 Q. Yes, sir, lS this screen --
9

10

can you read the screen, sir? Can you

read the screen is my question?
11

12

A.

Q.

Yes.

Okay. What time did you
13 write this e-mail?

14

15

16

17

18

A.

Q.

A.

11:18 p.m.

Q.

At 23:18.

And what time is that?

That would be 11 -- roughly

Yes, Slr. And you wrote it

19 to Martin Brecher and Russell Giddins.

20 Who is Russell Giddins?

21 A. Russell was the global

" regulatory affairs director.
23 Q. He was Vikram Dev's boss.
24 Is that right?

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-dOf6-4494-aeda-dd90b99fSa63
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A. That's not correct, sir.

Q. Okay. Never mind. I'm not

going to go over the rest of it -- all of

it. Subject: Seroquel and diabetes.

The importance level that you put on this

e-mail was what, sir, high, high

importance?

A. Yes.

Q. Now, I'm just going to ask

you whether or not you can agree with me,

without having to go over this entire

e-mail string, whether or not the

information that your company had

internally had discrepancies from what it

told the FDA in August of 2000, whether

or not there were discrepancies, I'm just

going to ask you that?

MR. RABER: Objection to

form.

THE WITNESS: Discrepancies

between which documents?

BY MR. ALLEN:

Q. Well, let's ask if there was

a discrepancy -- let's take, for example,

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-dOf6-4494-aeda-dd90b99'5a63
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was there discrepancies between the

Seroquel safety position paper on

diabetes and related disorders and what

your company told the FDA?

MR. RABER: Objection to

form.

THE WITNESS: What was sent

to the MEB, the Dutch regulatory

authority, was a template of a

position paper predicated upon a

draft of a discussion document for

the June SERM. Within that

document was contained language

which was not the final language

used in the discussion document at

the June SERM as it represented my

view of glucose dysregulation and

Seroquel therapy. And I fully

acknowledge having made the

mistake of using a document which

was a draft document, number one.

Number two, which was not an

official position paper and was

sent to the MEB, the Dutch

Golkow Technologies, Inc. - 1.877.370.DEPS
7f224a33-dOf6-4494·aeda-dd90b99f5a63
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regulatory authority.

MR. ALLEN: Objection.

Nonresponsive.

BY MR. ALLEN:

Q. Was what your company had in

its Seroquel safety position paper,

discrepant -- did it have discrepancies

from what your company told the FDA?

MR. RABER: Object to the

form. No foundation.

MR. ALLEN: Sure it is. He

uses the word twice in this

e-mail.

BY MR. ALLEN:

Q. Didn't you specifically

state ~n this e-mail --

MR. RABER: There ~s no

foundation.

BY MR. ALLEN:

Q. Let me ask it again after

your lawyer has interrupted.

MR. RABER: I'm entitled to

object. An objection -- a

well-founded objection is not an

Golkow Technologies, Inc. - 1.877.370.DEPS
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interruption, SIr.

BY MR. ALLEN:

Q. Isn't it true that there was

discrepancies with what you told the FDA,

you at AZ, from what your internal safety

position paper on diabetes mellitus was?

MR. RABER: Objection to

form. No foundation.

THE WITNESS: The document

that was sent to the Dutch, agaIn,

was not factually correct. And,

in fact, as I indicated just a

minute ago, was a mistake that I

acknowledge having made. And

consequently, I would say that the

two documents differ in that

regard. However, the FDA

document, by virtue of its

content, contains the correct

information regarding the data as

it relates to diabetes mellitus

and related disorders.

BY MR. ALLEN:

Q. Including weight gain?

Golkow Technologies, Inc. - 1.877.370.DEPS
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Id: i.m.ba 158aee404bc53f368a418249149765
CN: SQIED00428426

Date: Tuesday, October 3,20007:00:00 AM GMT
From: Wientjens, Dorothee (temp. employee)

To: Geller, Wayne
Subject: RE: Quetiapine and glucose metabolism disorders

Custodians: Geller, Wayne

From:

Wientjens, Dorothee (temp. employee)

Sent:

Tuesday, October 03, 20003:20 PM

To:

Geller, Wayne

SUbject:

RE: Quetiapine and glucose metabolism disorders

Dear Wayne,

Thank you for yoy fax, which I sent to the local authorities.

Best regards,

SQIED00428426

EXHIBIT NO.

140-- S"~ OB

Page 1 of5



Drothee PWM Wlentjens

DSO

AstraZenecaNL

-----Oorspronkelijk bericht-----

Van:

Geller Wayne

Verzonden:

maandag 25 september 2000 22:38

Aan:

Wientjens Dorothee (temp. empioyee); Schotel Luci

Onderwerp:

RE: Quetiapine and glucose metabolism disorders

Hi Dorothee.

The document is 11 pages. I can fax a signed copy to you or mail one. If you prefer the latter. please

send me your address and I will send it out at once.

Thanks.

Wayne

SQl ED00428426 Page 2 of5



--Original Message-----

from:

Wientjens, Dorothee (temp. employee)

Sent:

Monday, September 25, 2000 5:16 AM

To:

Geller, Wayne

Subject:

RE: Quetiapine and glucose metabolism disorders

Dear Wayne,

I think it is ok to send me a hard copy by mail. Then I will send it to the authoroties. From tuesday

onwards I will be at a conference, so please contact Luci Schotel, our secretary.

Thank you in anticipation.

Dorothee

----Oorspronkelijk bericht-----

Van:

Geller Wayne

Verzonden:

vrijdag 22 september 2000 18:25

SQIED00428426 Page 3 of5



Aan:

Wientjens Dorothee (temp. employee)

Onderwerp:

RIO: Quetiapine and glucose metabolism disorders

Urgentie:

Hoog

Hi Dorothee,

! spoke with our information services department, and it appears that I can not send you a signed PDF

file electronically as you requested. Do you have time for me to send this either as a fax or a signed

hard copy?

Please advise. I will not be in the office Monday.

Thanks,

Wayne

----Original Message-----

from:

Wientjens, Dorothee (temp. employee)

Sent:

Friday, September 22,2000 11:51 AM
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To:

Geller, Wayne

Subject:

Quetiapine and glucose metabolism disorders

Dear Wayne,

Thank you for the safety position paper on seroquel. Would you be so kind as to send me the front

page of the paper ( as a PDF-file) with your signature and date of report, so I can send it to the local

authorities.

Thank you in anticipation

Dorothee P.W.M. Wientjens

dso

Astra ZenecaNL
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IN THE UNITED STATES DISTRICT COURT

MIDDLE DISTRICT OF FLORIDA

ORLANDO DIVISION

IN RE: SEROQUEL :CASE NO.
PRODUCTS LIABILITY
LITIGATION :6:06-md-01769-ACC-DAB

MDL Docket No. 1769:

November 2, 2007
VOLUME II

CONFIDENTIAL

Videotaped deposition of
JAMIE A. MULLEN, M.D. taken pursuant to
notice, was held at the offices of Golkow
Technologies, Inc., One Liberty Place,
51st Floor, 1650 Market Street,
Philadelphia, pennsylvania, beginning at
9:05 a.m., on the above date, before Ann
Marie Mitchell, a Federally Approved
Certified Realtime Reporter, Registered
Diplomate Reporter and Notary Public for
the Commonwealth of Pennsylvania.

GOLKOW TECHNOLOGIES, INC.
One Liberty Place, 51st Floor

1650 Market Street
Philadelphia, Pennsylvania 19103

877.370.3377

Golkow Technologies, Inc. 1.877.370.DEPS
080e1269·9a52-481 f-aa 7f-8783fOc4dd2b
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Page 803

you remember the movie Carrie? Was it

Carrie? What was the name of the movie

with the split personality?

Sybil, Sybil.

That's not what

schizophrenia is, is it?

A. No, it's not.

Q. By the way, how does

Seroquel work? As a fact as opposed to a

theory.

A. A fact, we don't know

exactly how it works.

Q. All right. You don't know

exactly how Seroquel works, do you?

A. No, we don't know exactly

how it works.

Q. All right. You nor anybody

else in the world, do they?

A. No, we don't know exactly

how it works.

Q. By the way, what does

Seroquel cure?

A. It treats symptoms. It

doesn't cure.

Golkow Technologies, Inc. - 1.877.370.DEPS
080e1269·9a52-481 f....a7f-8783Rlc4dd2b
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. IN THE UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA

ORLANDO DIVISION

IN RE: SEROQUEL :CASE NO.
PRODUCTS LIABILITY
LITIGATION :6:06-md-01769-ACC-DAB

MDL Docket No. 1769:

December 20, 2007
CONFIDENTIAL

Oral deposition of WAYNE
MACFADDEN, M.D. taken pursuant to notice,
was held at the offices of Golkow
Technologies, Inc., One Liberty Place,
51st Floor, 1650 Market Street,
Philadelphia, Pennsylvania, beginning at
9:01 a.m., on the above date, before Ann
Marie Mitchell, a Federally Approved
Certified Realtime Reporter, Registered
Diplomate Reporter and Notary Public for
the Commonwealth of Pennsylvania.

GOLKOW TECHNOLOGIES, INC.
One Liberty Place, 51st Floor

1650 Market Street
Philadelphia, Pennsylvania 19103

877.370.3377

Golkow Technologies, Inc. - 1.877.370.DEPS

Page 1
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Page 302

1 yes, it does. 1
2 BY MR. ALLEN: 2
3 Q. Does it say that above any 3
4 of the other columns on this page? 4
5 A. No. 5
6 Q. Okay. Mandatory, where I 6
7 come from, means it's required. 7
8 Is that your same definition 8
9 of mandatory there at AstraZeneca? 9

10 MR. McCONNELL: Objection to 10
11 form. 11
12 THE WITNESS: Mandatory are 12
13 things that should be done, yes. 13
14 BY MR. ALLEN: 14
15 Q. Okay. We'll talk -- we are 15
16 a not going to talk about all of them, 16
1 7 but let's look at the second bullet 1 7
18 point. It says, "In clinical trials 1 8
1 9 there was no difference in mean change of 1 9
20 random glucose measurements between 20
2 1 Seroquel and placebo, or between Seroquel 2 1
2 2 and other antipsychotics (if and when 22
23 available)." 23
2 4 Did I read that correctly? 2 4

Page 303

Page 304

MR. ALLEN: Objection,
nonresponsive.

We'll come back and askthat
question after the break,
contemplate it.

VIDEOTAPE TECHNICIAN:
Sorry.

It's eight minutes after
1:00. We're going off the record..
This is the end of Tape Number 2.

(A luncheon recess
occurred.)

VIDEOTAPE TECHNICIAN: The
time is 56 minutes after 1:00.
This is the beginning of Tape
Number 3, and we're back on the
record.

BY MR. ALLEN:
Q. Good afternoon, Doctor.

How are you?
A. Good.
Q. Scott Allen, again. We're

Page 305

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

A. Yes.
Q. Is that true?

MR. McCONNELL: Objection,
foundation as to time.

Tl;lE WITNESS: I don't recall
t

in the participation of this
document, and I can't recall if
that is 'an accurate statement when
I was with AstraZeneca.

BY MR. ALLEN:
Q. Sir, I want to ask you, as

of February the 14th, 2005, when this
final version of the vocabulary was sent
to you and many other people at
AstraZeneca, was it true that in clinical
trials there was no difference in mean
change of random glucose measurements
between Seroquel and placebo or between
Seroquel and other antipsychotics if and
when available? Was that true?

A. To the best of my
recollection, there were no significant
differences between Seroquel and other
arms of studies.

1 back from our lunch break.
2 And just to refocus our.
3 attention, I put back on the board
4 Exhibit 16, which is the vocabulary and
5 descriptions final version dated February
6 14,2005.
7 Are you with me?
8 A. I have this document, yes.
9 Q. Doctor, this is not the

1 0 first time you have seen in your entire
11 life the Seroquel vocabulary and
12 descriptors documents, is it?
13 A. I recall there was a
1 4 document like this around, but I Was not
15 familiar with the specifics of it.
16 Q. Well, in fact, Doctor,
1 7 you -- there was one for every year,
18 wasn't there?
19 A. I don't recall that.
20 Q. And in fact, Doctor, you're
2 1 on the e-mail chain as one of the
2 2 individuals who was asked to give·
2 3 feedback concerning the drafting of this
24 document. True?

77 (Pages 302 to 305)
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Page 306

1 A. It was requested I give -- I
2 was one of the listed people to whom it
3 was sent, asking for feedback, yes.
4 Q. Right. And the initial
5 request for feedback came from Parexel,
6 who you worked with on the publications.
7 Right?
8 A. Evidently, Parexel was
9 involved with organizing this document,

10 yes.
11 Q. And Parexel helped prepare
12 and in fact sometimes prepared entire
13 manuscripts on AstraZeneca's clinical
14 trials. True?
1 5 A. AstraZeneca -- excuse me.
1 6 Parexel would often draft
1 7 manuscripts for AstraZeneca to complete.
18 Q. And Parexel would drafts
19 manuscripts and then contact later
20 authors, "authors," who would then be
2 1 listed as the actual author of paper that
22 was initially drafted by ParexeI. True?
2 3 A. Parexel was often engaged in
2 4 providing first drafts of manuscripts.

Page 307

Page 308

1 what Parexel was involved in. True?
2 A. That was one oftheir
3 activities, yes.
4 Q. Yes.
5 Tell the jury the other
6 activities, such as slide sets and
7 PowerPoints, advisory committee meetings,
8 preparing poster boards for conventions
9 and abstracts.

1 0 Are those the other
11 activities?
12 A. They would often help with
13 development of slide sets. They would .
1 4 often be present and help organize
1 5 advisory committees and provide minutes.
1 6 They would often produce the posters that
1 7 were presented by AstraZeneca at
1 8 meetings.
19 Q. Right. Those would be
2 0 external communications. Correct?
21 A. Yes.
22 Q. Okay. "Guidance for usage:
2 3 These terms were identified mainly for
24 the context of publications and should

Page 309

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Q. Yes, sir. 1
And then if we go -- 2
MR. McCONNELL: Excuse me. 3

He didn't finish. 4
BY MR. ALLEN: 5

Q. Oh, I'm sorry. 6
Anything else you'd like to 7

say? 8
A. These manuscripts were then 9

circulated to authors for their comments 1 0
and reviews. 11

Q. Okay. Now, go to Bates page 12
77, the last two names -- numbers, excuse 13
me. 14

Just so we know what we're 15
talking about here, this is, "Recommended 1 6
Seroquel Vocabulary & Descriptors for Use 17
in all External Communications." 18

Did I read that correctly? 1 9
A. Yes. 20
Q. And it says, "Guidance for 21

usage: These terms were identified 22
mainly for the context of publications." 2 3

And publications again is 24

therefore be used in all publication
activities as much as possible." And
then it goes on. .

Did I read that correctly?
A. Yes.
Q. Now, we got to diabetes,

which is two pages back. And that if -
three pages, 81, four pages. The last
two numbers are 81.

And we have mandatory
vocabulary language surroundingthe issue
ofdiabetes, or at least that's what the
document, the final version, says. True?

A. What's the page, please?
MR. McCONNELL: He said 81.
THE WITNESS: There's a

column that's entitled "Diabetes 
Mandatory vocabulary."

BY MR. ALLEN:
Q. Right.
A. And in the domain, it's

listed as "Recommended."
Q. SO you're with me under the

column that says "Diabetes - Mandatory"

78 (Pages 306 to 309)
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MIDDLE DISTRICT OF FLORIDA
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Page 1
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PRODUCTS LIABILITY

LITIGATION

MDL Docket No. 1769:

CASE NO.

6:06-md-01769-ACC-DAB

November 1, 2007

Videotape deposition

of JAMIE A. MULLEN, M.D. held in the

offices of Golkow Technologies, Inc.,

One Liberty Place, 51st Floor, 1650
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1 any need for it, because it was largely a
2 project delivery and project management
3 database. And secondly, is my
4 understanding was that it was difficult
5 for a layperson to use.
6 Q. And you were a layperson?
7 A. In project management, I was
8 considered a layperson, yes.
9 Q. Yes.

1 0 Okay. Then we have several
11 bullet points. Kasper, is that a Dr.
12 Kasper?
13 A. Yes, it is.
14 Q. Sir, I've taken depositions
15 of AstraZeneca PSS members and I've
16 reviewed their call notes.
1 7 Have you ever reviewed call
18 notes of an AstraZeneca sales
19 representative at any time?
2 0 A. I don't recall that I have,
21 no.
22 Q. Okay. I've seen, and we'll
2 3 show at trial if need be, call notes
24 indicating that the sales reps utilize

Page 590

1 the Kasper -- a Kasper reprint in their
2 detailing activities.
3 Do you know anything about
4 that?
5 A. I don't know about the use
6 of any manuscript on the ISSs, by the
7 PSSs.
8 Q. But you know what you do
9 know, though, you do know that part of

1 0 the purpose of getting these studies
11 published was so that the marketing
12 companies could utilize the studies in
13 their marketing activities.
14 You know that. Right?
15 MR. GOODELL: Object to
16 form.
1 7 THE WITNESS: They could be
18 used to support their marketing
1 9 activities, yes.
20 BY MR. ALLEN:
21 Q. Yes, sir. And I think
22 you're getting close.
23 And you knew in your role,
2 4 the jury will see your resume, they will

Page 591

1 get to look at your business card, you
2 knew that part of the reason that you
3 hired Parexel medical marketing services
4 company and engaged in activities to get
5 manuscripts published was in order to
6 utilize that information in your
7 marketing of Seroquel. True?
8 MR. GOODELL: Object to
9 form.

10 THE WITNESS: Some of the
11 manuscripts that were assisted by .
12 Parexel were used in marketing .
13 activities.
14 BY MR. ALLEN:
15 Q. Yes, sir.
1 6 I know they were used. And
1 7 see, I'm -- I tell you, I'm kind of a
18 student of the English language.
1 9 So you've now agreed that
20 some ofthe articles that were published
2 1 with the assistance of AstraZeneca were
2 2 used in marketing activities. Correct?
23 MR. GOODELL: Object to
24 form.

Page 592

1 THE WITNESS: Withthe
2 assistance --
3 BY MR. ALLEN:
4 Q. Sir?
5 A. With the assistance of
6 Parexel.
7 Q. With the assistance of
8 Parexel.
9 Because you've agreed some

1 0 of them have been used in marketing
11 activities. Correct?
12 A. Correct.
13 Q. The word "plan," what's a
14 plan?
15 A. A plan is an understanding
1 6 ofthe future and how we're going to get
17 there.
18 Q. Yeah, that's good.
1 9 AstraZeneca had a
20 publication plan, did they not?
21 A. AstraZeneca as a whole did
22 not have a publication plan, no.
23 Q. I'm sorry. Tell the jury,
2 4 see, I'm here on Seroquel, and I keep on

65 (Pages 589 to 592)
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1 forgetting I've got to do a better job.
2 Let me see if I can rephrase the
3 question.
4 Did the people that were
5 involved with AstraZeneca's product
6 Seroquel have a publication plan for
7 Seroquel?
8 MR. GOODELL: Object to the
9 colloquy and the question.

10 THE WITNESS: Yes, there was
11 a publication plan for Seroquel.
12 BY MR. ALLEN:
13 Q. That's right.
14 And the plan was put in
15 place in order to help effectuate
1 6 strategy that the marketing department
1 7 had for Seroquel. Correct?
18 A. Part of the plan was to help
1 9 provide data that would be used by the
2 0 marketing companies.
21 Q. Yeah. So you were
22 helping -- so the publication plan helped
2 3 effectuate marketing strategies.
24 Correct?

Page 594

1 MR. GOODELL: Object to
2 form.
3 THE WITNESS: I don't know
4 about marketing strategies. I
5 wasn't responsible for developing
6 them. I have no idea what fed
7 into them.
8 BY MR. ALLEN:
9 Q. Well, the publications

1 0 helped support the key messages for
11 Seroquel. Right? Isn't that right?
12 A. Data from clinical trials
13 was used to support, as it's properly
14 done, to support messages.
15 Q. SO just for the jury's
1 6 understanding, remember things that
1 7 doctors learn, one of the sources is
18 publication in journals, in scientific
19 and medical journals. Right? It's one
2 0 of their sources?
21 A. And you recall, too, that I
22 objected to that diagram.
23 Q. Sir, I recall your
24 objection. And we're going to let the

Page' 595

1 judge rule on that and that's just the.
2 way the system is?
3 Listen to my question.
4 You recall that you agreed
5 that one of the sources of doctors'
6 knowledge was publications in journals.
7 You recall agreeing to that,
8 didn't you?
9 A. I don't agree to that

1 0 diagram. I do agree to the fact that
11 publication journals do provide
12 information into their knowledge base,
13 yes.
14 Q. Yes.
15 And now you can tell the
16 jury that in the published literature, it .
1 7 was part of a publication plan to support
1 8 Seroquel marketing at AstraZeneca.
19 Correct?
20 MR. GOODELL: Object to
21 form.
22 THE WITNESS: Again, I said
2 3 before that I don't know what went
24 into the marketing plan. I can
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1 say that the publication plan was
2 developed to develop a strategy
3 for publications. And some of
4 those publications were used to
5 support marketing.
6 BY MR. ALLEN:
7 Q. And the plan, as you said, a
8 plan.
9 And you agree there's a

10 publication plan for Seroquel?
11 A. Yes.
12 Q. And a plan is where we want
1 3 to be in the future I think is one of the
1 4 things you said as a definition. Right?
15 A. That's correct.
16 Q. And one ofthe parts ofyour
1 7 plan at AstraZeneca was to have material
18 published that would support the
1 9 marketing of Seroquel. True?
2 0 A. That would support some of
2 1 the messages in marketing, yes.
22 Q. Yes, sir. Thank you very
23 much. Very simple. Thank you very much.
24 MR. GOODELL: Object to the

66 (Pages 593 to 596)

Golkow Technologies, Inc. - 1.877.370.DEPS



Confidential - Jamie A. Mullen, M.D.

Page 597 Page 599

1 colloquy.
2 BY MR. ALLEN:
3 Q. Now, going on down here it
4 says on this Kasper deal, "RS" -- who's
5 RS? I bet I could figure it out.
6 A. Rod Sayee.
7 Q. Rod Sayee "has received a
8 draft of the study report from Professor
9 Kasper and will forward to lM."

10 That's who?
11 A. That's me.
12 Q. SO the doctors who are
13 involved in the studies forward them to
14 AstraZeneca for comment and thinking.
15 Right?
1 6 A. I don't know why it was
1 7 forwarded to me in this particular
18 context. It may have been because I was
19 a co-author. It may have been because I
2 0 was one of the reviewers on that review
21 team.
22 Q. Okay. So by that answer and
2 3 we'll -- whether you're a co-author or
2 4 not, your answer concedes that
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1 AstraZeneca would have, as part of its
2 review team for published articles,
3 people that's name would not appear on
4 the paper.
5 In other words, the review
6 team did not consist of all the authors,
7 did it?
8 A. The review team did not
9 consist of authors, just as review teams

10 at journals do not have authors on them.
11 Q. Thank you, sir.
12 "Action," and we're going to
13 get through this. "Action RSIPXL."
14 What is that? Parexel -- I
15 can't even pronounce that word.
1 6 That's Parexel medical
1 7 marketing services, but --
1 8 A. I don't know what the RSI
19 refers to.
20 Q. Okay. And then action for
21 PXL. And I think there's a bibliography
2 2 or something.
2 3 But PXL we've agreed is
2 4 Parexel. Right?

1 A. That's correct.
2 Q. "Provide a data gap analysis ..
3 for publications so that publication of
4 ISSs can be prioritized."
5 So it looks like to me
6 Parexel is analyzing some of the data to
7 be utilized by authors of investigator .
8 sponsored studies; is that right?
9 A. No, that's not correct.

10 Q. What is a data gap analysis?
11 A. Parexel looked at not the
12 clinical data but looked at the existing
13 literature and determined what was needed
14 in the literature.
15 Q. Okay. Thank you very much;
16 SIr.

17 Oh, so part ofy'all's role,
18 you at AstraZeneca along with your
19 medical marketing services company,..
20 Parexel, helped determine what y'all felt
21 was needed in the literature?
22 MR. GOODELL: Object to
23 form.
24 BY MR. ALLEN:
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1 Q. Is that what you just said?
2 MR. GOODELL: Object to
3 form.
4 THE WITNESS: It's not what
5 I said.
6 BY MR. ALLEN:
7 Q. Well, I thought I heard the
8 phrase that -- on this data gap analysis
9 there would be an evaluation to determine

1 0 what was needed in the literature.
11 Did I not hear that phrase?
12 A. You did say that -- I did
13 say that.
14 Q. Yes, sir.
15 And so who was trying to
1 6 determine what was "needed in the
1 7 literature"?
18 A. Parexel generated a data gap
19 analysis. I don't know what the process
2 0 was for subsequently looking at that
21 analysis, but Parexel did not determine
22 the priorities.
23 Q. No. What Parexel did is
2 4 what you testified to under oath.
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1 They helped evaluate "the
2 gaps in the literature." Right?
3 A. That's correct.
4 Q. Okay. By the way, you know
5 what, in all fairness to AstraZeneca,
6 what y'all are doing here with Parexel in
7 the medical marketing services, your
8 competitors were doing the same thing,
9 weren't they?

10 MR. GOODELL: Object to
11 form.
12 BY MR. ALLEN:
13 Q. Sir?
14 A. I have no idea what the
15 competitors are doing.
16 Q. I mean, Pfizer's doing it
1 7 with Geodon; Bristol-Myers is doing it
18 with Abilify; Janssen is doing it with
19 Risperdal; and Eli Lilly is doing it with
20 Zyprexa. Is that right?
21 MR. GOODELL: Object to
22 form.
23 THE WITNESS: As I said
2 4 before, I have no idea what the
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1 other companies are doing.
2 BY MR. ALLEN:
3 Q. SO you have no idea.
4 Is your testimony under
5 oath, your right hand, is you have no
6 idea whether or not the competitive
7 companies of second generation
8 antipsychotics have publication plans and
9 utilize outside consulting services to

10 help author and produce and publish
11 manuscripts in the literature? Is that
12 your testimony?
13 MR. GOODELL: Object to
14 form.
15 THE WITNESS: You didn't ask
1 6 me that before. Are you asking me
17 that now?
18 BY MR. ALLEN:
19 Q. Yes, sir.
20 A. I would imagine they do.
21 Q. Why would you imagine they
22 do?
2 3 A. Because AstraZeneca has done
24 that.
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1 Q. SO really what the jury sees
2 in Exhibit 29, this is just common .
3 everyday industry practice, isn't it?
4 MR. GOODELL: Object to
5 form.
6 THE WITNESS: To look at .
7 gaps in the knowledge base and try
8 to fill them? Yes.
9 BY MR. ALLEN:

10 Q. Sir, I'm sorry.
11 It's common industry
12 practice for pharmaceutical companies to
13 hire medical marketing services to assist
14 them in the implementation of publication
15 plans, to have manuscripts published in
1 6 the scientific and medical literature; is
1 7 that true?
18 MR. GOODELL: Object to
19 form.
20 THE WITNESS: Again, I don't
2 1 know what general practice is.
2 2 AstraZeneca contracted with
2 3 Parexel, not to provide medical
2 4 marketing but to provide
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1 assistance with editorial services
2 on the BEST team.
3 BY MR. ALLEN:
4 Q. You think the other -- do
5 you think AstraZeneca is out there by
6 themselves in this conduct in this
7 regard, or do you believe or know whether
8 or not the competitors in the
9 pharmaceutical companies -- in

10 pharmaceutical industries do the same
11 thing or approximately the same thing?
12 Do you know?
13 A. I don't know whether they do
14 the same thing.
15 Q. Okay. You don't know.
16 And you're -- how long have
1 7 you been employed by AstraZeneca or at
18 Zeneca?
19 A. Nine years.
20 Q. And you have been involved
2 1 and you are paid money by the
2 2 pharmaceutical companies, and you can't
2 3 tell us -- and you're a board certified .
2 4 psychiatrist. Right?
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AIMS AND METHOD

To evaluate the effectiveness of the
antipsychotic medication review
service (AMRS) at the Maudsley
Hospital. Patient notes were analysed
from the AMRS and estimates of
Global Assessment Scale (GAS) scores
were made from entries in the notes.
Data on hospital admissions before
and during attendance at theAMRS
were obtained from the trust-wide
computerised patient administration
system.

RESULTS

Astatistically significant improve
ment in GAS scores was seen for
patients who stayed in contact with
the AMRS. Patients who did not
respond to the lirst atypical drug
often made a good response to an
alternative atypical antipsychotic.
Patients attending theAMRS had
fewer hospital admissions than they
did belore attendance, although this
was not statistically significant.

CLINICAL IMPLICATIONS

Although more expensive on a dose
by-dose rate, atypical antipsychotics
may be cost effective by improving
compliance and reducing the number
of relapses and hospital admissions.
Specialised services with frequent
patient contact can be effective in
preventing relapse and improving
global function.

The antipsychotic medication review service (AMRS) is a

specialised service run at the Maudsley Hospital (south
london). It was developed initially as a 'test-bed' for
atypical antipsychotic drugs so that expertise with these

compounds could be gained in order to inform practice
throughout the hospital. The AMRS has a broad remit and

currently provides drug regime assessment as well as out
patient-based treatment for patients with psychosis,
These patients may be partially responsive to or intolerant
of typical antipsychotics. The AMRS also accepts referrals

of patients with first-episode psychosis. The service aims
to minimise drug polytherapy, extrapyramidal symptoms
and hyperprolactinaemia while maximising effectiveness
through the use of atypical antipsychotic medication as
monotherapy, Adjunctive drug treatments and augmen
tation strategies are not used routinely in the AMRS and

formal psychological or psychosocial interventions are not
a regular part of treatment, although informal motiva

tional techniques are used, Treatment in the AMRS is
underpinned by its emphasis on the formation of an

effective therapeutic relationship: efforts are made to
share as much information as is available and patients are

encouraged to take an active role in choosing their
treatment. Patients unresponsive to treatment in the

AMRS are referred to the local clozapine clinic.
The study was designed to compare treatment

within the AMRS with that previously received by
patients. The aims of the study were to verify the

usefulness of atypical antipsychotics in a naturalistic
setting as well as to evaluate a dedicated clinic as second

line treatment for patients who do not improve with
standard out-patient care.

Method

Sample collection

The clinical notes were obtained for all patients who had

been referred to the AMRS since its inception in

September 1997, up to and including July 2000. The

hospital's computer-based patient administration system,

which provides data about number and length of treat~

ment episodes, including admissions for all patients

within the South london and MaudsleyTrust, was

searched to provide admission statistics for all patients

referred to the AMRS from within sector.

Clinical data collection

The reason for referral, the date of the referral and the

length of time seen in clinic were recorded, as was the

diagnosis of each patient and whether there was

concurrent drug or alcohol misuse. The medication that

each patient was on before being admitted to clinic and

the change in their medication while they were being

seen in clinic were also noted.

Instruments

A psychiatric rater U.S.) applied the Global Assessment

Scale (GAS) to the notes as described by Dill et al (1989)

for the first assessment in the AMRS and at monthly

intervals for the first 6 months. For the second 6 months,

ratings were applied at 3-monthly intervals and then

6-monthly up to 2 years. The outcome was recorded for

each patient. Outcomes included recovery and referral

back to local carers (for patients who made a marked

recovery on the new treatment), assessment for medica

tion review (for patients who were referred for review of

medication only), continUing treatment (for patients in

the clinic who made a response to medication but were

still being followed up), non-compliance (with medication

or with attendance) and deterioration despite compliance

(including patients referred on to the clozapine clinic). The

notes were evaluated retrospectively and ratings were

independent of the clinical team.
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Statistics

Data were analysed for change in GAS after 1 month, 1
year and 18 months. Tests of significance were made,

where appropriate, using student's t-test, the X2 test and
Fisher's exact test. Software package SPSS version 8.0
was used to determine 95% Cis, to calculate significance
and to provide a graphical representation of results.

was statistically significant (n=58; X2 test, P::::;0,015;
Fisher's exact one-tailed test, P=O,015).

Anticholinergic use

Fifteen (26%) patients were being treated with oral
anticholinergics when referred to the clinic but none
continued on these while in the clinic (n::::;58; x2 test,
P<OOOl)

Medication started in clinic

Switching between atypical antipsychotic
drugs

Twenty-one patients were swapped from one atypical
antipsychotic to another while in the AMRS. This was due
either to non-response or intolerance of the first atypical
tried. The outcome for these cases was that nine cases
recovered allowing referral back to their home team, five

cases continued in contact with the clinic with good
response to the new medication, one deteriorated on the
new medication and six were non-compliant with medi
cation or clinic attendance.

Madii:iatlonrngimes

Medication regimes at referral.
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A total of 47/58 (81%) patients were treated with an
atypical antipsychotic in the clinic. Twenty (42%) patients
were started on quetiapine (mean dose 460 mg; S.d.
175.2), Eighteen (38%,) were started on oianzapine (mean
dose 14.4 mg, S.d. 5.72), five (11%) on sertindole (mean
dose 15.8 mg, S.d. 5.22) and four (9%) on risperidone
(mean dose 3 mg, S.d. 1.15).

The mean time in clinic before starting on an atypical
antipsychotic (or being changed to a new atypical) was 16
days (s.d. 31.0). The mean period of time for which the

two antipsychotic drugs were overlapped was 7 days
(sd 273)

40

35

Fig, 1

Antipsychotic polytherapy

Eight (14%) patients were being treated with more than

one antipsychotic at referral but after starting in the clinic
and following the crossover period to atypical antipsy

chotics all but one were on monotherapy. This difference

Attendance

Medication on referral

The mean duration of contact with the clinic was 200
days (n::::;58, s.d.::::;245). The mean frequency of atten

dance (inclUding those referred for review only) was one
appointment per 15.7 days of contact with the clinic

(n=S8, sd=ll.7)
A total of 13/58 (22%) patients left the clinic before

formal discharge. The mean time of contact with the clinic
for this group was 47 days (s.d.::::;42.1)

Clinical characteristics

Sixty-three patients had been referred to the service

since its inception. Of these, 38 were male and 25 were
female; 44 were referred from within the South London
and Maudsley HospitalsTrust, 14 were referred from a
neighbouring hospital trust and 5 were national referrals
Five patients did not attend following referral.

The antipsychotic medication regimes on referral are
summarised in Fig. 1. Eighty-six per cent of patients were

being treated with an antipsychotic at referral (31% on
atypical antipsychotics, 41% on typical antipsychotics and

14% on polytherapy), Of those on an atypical antipsy
chotic at referral, eight were referred because of only

having made a partial response, four were intolerant of
their medication, five had a first-episode psychosis that

was partially treated and one was non-compliant with
medication.

Of those who attended, the diagnosis was recorded as
schizophrenia in 49 cases, with 6 cases of psychosis
(unspecified) and 3 of schizoaffective disorder. The

reason for referral was fairly evenly spread between
treatment resistance (n::::;24, 41.4%), treatment intoler
ance (n::::;20, 34.5%) and first-episode psychosis (n::::;14,

24.1%). Nine (15.5%) patients had concurrent substance

misuse.

Results

Patient sample
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Patients attending clinic who did not
receive an atypical antipsychotic

A total of 11/58 patients were not commenced on an
atypical antipsychotic medication while attending the
clinic.The majority of these (7/11) attended for the purpose

of a second opinion and subsequently returned to their
local teams. The other four patients discharged them

selves before being started on an atypical antipsychotic.

Admission data
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The patient administration system covers data on patient
admissions exclusively from the South London and

MaudsleyTrust and so analysis of admission before and

during contact with the clinic was limited to this group.
Out of 44 patients referred from South London and

Maudsley, four patients did not attend the clinic and so
were excluded from the analysis and a further two

patients had missing data. Of the remaining group 1 of 38
patients was an in-patient for 18 days while under follow
up by the clinic. In comparison, 5 of the 38 patients were

admitted (a total of 182 in-patient days) in the same
period of time before their attendance at the clinic
(n=38; paired sample t-test, P=O.11: Fisher's one-tailed

exact test, P=O,087).

Rating scores

There was a statistically significant improvement in GAS

scores, The improvement was significant after 1 month,

increasing from 45 to 50 (0=45, P<O.OOl), and this
improvement continued for the time that the patients
were followed in the clinic. Over 6 months the average

GAS score improved from 44 to 58 (n=21, P<O.OOl),
and over 12 months the average GAS score improved
from 41.4 to 61.2 (n=13, P<O.OO1). Even though there

are limited data on patients who stayed in the clinic
longer than a year, because many patients were formally

discharged from the clinic by this time, the change in GAS
score is statistically significant for 18 months, rising from

43 to 56 (n~7, P~O.0211.

If data on the patients who self-discharged are

included in the analysis of the clinic's effect on the GAS
by carrying forward their last recorded GAS score (Fig. 2),

the improvement is from 45.1 at time 0 to 52.9 at 6
months (n=58, P<O.oOl), When analysed separately, it is

found that the group of patients who self-discharged had

a mean GAS score at first contact with the clinic of 46.3
(n=13, s.d.=9.27) and that this had not changed signifi

cantly at their last contact (46.5, n=13, s,d,=10.o,

P~08741.

Outcome

Seventeen patients (27%) referred to the clinic recovered
and were referred back to their own team for follow-up,

Sixteen (25.4%) were non-compliant with treatment and
11 (17.5%) were still under monitoring by the clinic. Of the

remaining 19 patients, 13 (20.6%) were referred for
medication review only, five (8%) did not attend the clinic

o 1/12 2/12 3/12 4/12 5/12 6/12 9112 12/12

GAS (n=58)

Fig. 2 Change in Global Assessment Scale (GAS) scores with
time, with last observation carried forward for 12 months
(n=58)

and one (2%) deteriorated despite full compliance with
treatment (Fig. 3). Substance misuse did not have a

significant effect on outcome,

Conclusions
We have performed a retrospective audit of a novel
service providing medication review and atypical

antipsychotic treatment for patients with psychosis.
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Fig. 3 Outcome showing percentage of cases falling within each
category (n=58),
Recovered, marked improvement and referral back to own team;
response and continued care, those patients who were still attend
ing the clinic regularly at the time of the study; non-compliant,
non~compliance with continued attendance at the clinic, as well
as non-compHance with medication; medication review, those
patients who attended the clinic in order to assess their medica·
tion regime to provide advice to their own team; deterioration,
patients who deteriorated despite apparent compliance with treat
ment; DNA, patients who were referred to the service but failed to
attend any appointments.
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patients were given time to discuss concerns over
medication.

The findings of this study are in keeping with
previous work, which has demonstrated the benefits of
atypical antipsychotics over typical antipsychotics when
used in closely controlled but less naturalistic settings
(Stanniland & Taylor, 2000; Worrel et ai, 2000). It is
hoped that these data will aid further service develop~

ment and will assist in defining elements of the AMRS
that are transferable to standard community mental
health team or depot clinic settings.
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Patients who remained in the clinic showed symptomatic
improvement, as measured by the GAS. This improve
ment was maintained for the duration of their contact
with the clinic (up to 2 years), Patients who did not
respond to the first atypical drug often made a good
response to an alternative atypical antipsychotic. In many
cases this led to almost complete recovery, allowing
referral back to their local carers.

Only one patient who was compliant with atten
dance and medication at the clinic failed to improve and
required referral to the local clozapine clinic. This suggests
that the atypical antipsychotics other than clozapine are
an effective treatment for the majority of patients with
psychosis, including those refractory to treatment with

other typical or atypical antipsychotics. It is unclear
whether improvement was due solely to the medication
used or to some other effect from attendance at the
AMRS. It may be that attendance at the AMRS led to

increased compliance with medication, possibly through
making patients feel more empowered in their choice of
treatment, but further work is required to clarify this.

This study has shown that atypical antipsychotic
drugs used as monotherapy are an effective treatment
for psychosis in patients at various stages of illness. The
use of atypicals in the AMRS allowed the discontinuation

of anticholinergic medication, the use of which can have
a negative effect on cognitive function (Borison, 1996;
Mizusawa, 1998). Although more expensive on a dose
by-dose rate, atypical antipsychotics may be cost effec
tive by improving compliance and reducing the number of

relapses and hospital admissions. Specialised services
such as the AMRS can be a feasible and effective way of
maintaining improvement and preventing relapse in

patients with psychosis.
A relatively high proportion of patients became non

compliant with medication or failed to attend the clinic

after initial assessment. This is not a new finding for
patients with psychiatric illness and is not specific to the
AMRS (Killaspy et ai, 2000). The non-compliance rate for
the AMRS after initial attendance, although high (25%),
compared favourably with data suggesting a 40% rate of
non-attendance at follow-up in a general psychiatric clinic
(Killaspy et ai, 2000) and with drop-out rates in clinical
trials of 36-50% on a variety of atypical medications

(Geddes et ai, 2000). Factors that may have led to lower
drop-out rates than clinical trials or routine adult general

psychiatric settings include systematic and formal assess
ment of patients, with high~quality dialogue between

staff and patients concerning choices of medication, and
the continuity of involvement of relatively senior psychia

tric staff in treatment and follow-up. Both carers and
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One of the most consistent findings over the past decade in schizo
phrenia research is a reduction in the amplitude of an early auditory
event-related brahl potential known 1.1,<; mismatch negativity (1vfMN).
The current study is part of a series of experiments aiming to eluci
date the underlying mechanism of MMN reduction in schizophre
nia. By means of two functional brain imaging techniques we exam
ined 6 healthy subjects using 150 PET and 10 healthy subjects using
tMRI. We measured rCBF (PET) and BOLD contrasts (tMRI)
derived from the comparison of blocks of stimuli either presented as
a series of standard tones alone versus blocks of rare deviant tones
that were interspersed among a series of standard tones (mismatch
condition) while subjects were performing a visual distraction task
(PET) or were watching a silent movie (fMRI). In addition, atte1]
!ion effects on mismatch processing were assessed in our PET study
while possible confounding effects due to scanner noise was assessed
by a no tone condition in the fMRI experiment. fMRI data were also
analysed by employing an event-related haemodynamic response
modeL [n line with previous EEG source modelling studies, we found
temporal lobe and prefrontal cortical activation that was associated
with auditory mismatch processing. (Supported by NH&MRC Neu
roimaging Consortium, Neuroscience Institute for Schizophrenia and
Allied Disorders, (NISAD), University of Western Australia, Small
Research Grant, and University of Essen).
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FUNCTIONAL NEUROANATOMY OF
AUDITORY SENSORY MEMORY

EFFECTS OF QUETIAPINE IN FIRST EPISODE
SCHIZOPHRENIA. COMPARISON WITH DRUG
NAIVE PATIENTS AND HEALTHY CONTROLS

H. M. Jones,*M. 1. Brammer, R. Ohlsen, M. O'Toole,
T. Taylor, R Brown, S. V, Williams, L S. PiJowsky
Ward DB2, Maudsley Hospital. London, United Kingdom

Introduction We prcscilt data suggesting that treatment with the
untipsychotic quetiapine in first episode schizophrenia results in an
improvement in frontal cortex function. Method Seven drug naive
schizophrenic subjects, eight first episode schizophrenic subjects
wllo showed a good lherapeutic response to quetiapine treatment and
eight normal controls were matched for age and sex underwent a sin
gle FMIU scanning session in a 1.ST scanner. During this they com
pleted I) a blocked peri.odic overt verbal fluency task (generation of
single words in response to a letter cue) 2) passed motor task (ran
dom movement ofa munualjoystick) 3) task involving passive audi
tory and visual stimulation. Results Comparing the two patient sam"
pies the quetiapine treated group exhibited significantly greater
power of activation in network of areas that included the inferior
frontal cortex (Broca area) and supplementary motor area (p<O.05).
No significant differences in activation between the patient group~

were seen in the passive sensory stimulation task. Despite sympto
matic recovery in the queliapine treated group activation during the
two active tasks did not normalise completely compared with the
healthy control group. Discussion Quetiapinc selectively enhances
activation during a cognitive task dependent on frontal cortex func
lion and hence this effect is unlikely to be a general action of queti
apine On cerebral blood t1ow. Differences ill activation belween the
quetiapine treated and hel:llthy control groups may reflect cognitive

"'-""--~

Subjects are scanned twice: ancr placement of nicotine patches and
after placement of placebo patches. Order of nicotine/placebo patch
administration is random and double blind. Dllring scanning, sub~

jecls perform an auditory n-baek task with two levels of verbal work~
ing memory load and two levels of selective attention load. To date,

10 smokers with schizophrenia and 10 smokers with no psychiatric
illness have been studied. Subjects with and without schizophrenia
did not differ in age, level of education. estimated IQ, reading
achievement, numbers of cigarettes smoked pef day, or total smok
ing exposure (pack-years). fMRI data show a significant interaction

between diagnosis, patch condition, and working memory load. Rel
ative to nicotine withdrawal, the presence of nicotine in plasma
(active patch condition) is associated with enhanced activation of
anterior cortical regions and putamen/insula under high verbal work
ing memory load in smokers with schizophrenia. Smokers with no
psychiatric illness do not show this effect. Supported by the Veterans
Administration and by NIH grant MOIRROOl25

AN FMRI PARADIGM TO STUDY RESPONSES
TO AVERSIVE STIMULI - A CENTRAL ROLE
FOR LIMBIC STRIATUM

1. Jensen,* A, R. McIntosh, A, P, Crawley, D. J, Mikulis,
G. Remington, S. Kapur
PET Centre, Centre for Addiction and MenIal Health, loronta,

ON, Canada

The limbic striatum (ventral striatum in humans, the nucleus accum
bens in rats) is critically involved in mediating the motivational
salience of appetitive and aversive stimuli. It has been suggested that
abnormalities in this system are critical to several neuropsychiatric
disorders, most notably, schizophrenia and drug abuse. Several pre
clinical models have been developed to assess this system, condi
tioned approach and avoidallce among them. The purpose of thb
study was to develop an fMRI paradigm, analogous to the preclini
cal models, to examine whether the ventral striatum plays a similar
ly important role in human motivational salience. Eleven subjects
went through a paradigm based on aversive conditioning in an event
related fMRI experiment. As lHlconditioned stimulus (US) we used
aversive electrical stimulations to the index finger where the inten
sity was titrated to when it was unpleasant but tolerable. Two col
ored circles were used as neutral stimuli. One (CS+) was paired with
the US in 113 of the trials while the other colored circle (CS-) was
never paired. 1Wenty·eight slices covering the whole brain were
acquired in the ax.ial plane with a GE 1.5 T scanner (TR=2.3s;
TE=4Oms). Data were realigned, normalized, spa!ialJy smoothed and
temporally filtered. The main comparison of interest was 30CS+ tri
als (in which no electrical stimulation was finally delivered, i.e. 2/3
ofCS+ trials) to 30 CS- trials usiJlg a random effects analysis in SPM.
The analysis showed the CS+ stimuli, even when not accompanied
by electrical stimulations on every trial, caused robust activations in
f'iveclusters in limbiclparalimbic regions. The regions activated were
bilateral anterior insula regions, bilateral ventral striatum and the
anterior cingulate/medial fromal region. These findings fit with cur
rent theories that suggest a crucial role for the ventral striatum in
conditioned motivational salience. This finding is also consistent
with several animal models, most notably conditioned avoidance
response (CAR), which also critically depends on ventral striatal
functioning. Since CAR has a cenrral role in preclinical testing of
antipsychotics, we are now exploring whether this fMRI paradigm
may serve a similar purpose in human studies.
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impairnients tbat persht even after good symptomatic recovery in
first episode schizophrenia.

FUNCTIONAL CONNECTIVITY OF INNER
SPEECH IN SCHIZOPHRENIA
R. A. Kanaan,* S. Shergill, E. Amaro, M. Brammer,
R. MUiTay, P. McGuire
Psychological Medicine, Institute afPsychiatry, London, London,
United Kingdom

We ex.plored fronto-temporal connectivity using fMRI of patients
and controls generating inner speech. Method The subjects were
eight schizophrenic patients in remission recruited from the wards
and clinics of the Maudsiey Hospital, and g controls matched for age,
sex and IQ. Diagnosis was made by clinical interview and case-notc
review, using DSM IV criteria. All subjects were trained to overtly
say the word 'rest' once per second and once every fOUf seconds,

When they had demonstraled stability of this, they were asked to do
the same covertly. Before and after the scan, their silent speech rates
were monitored by asking them to tap their finger at each covert
speech act They were then scanned for 5 minutes in a 1.51' GESigna
MRI while covertly repeating the word for alternating 30 second
blocks at 1Hz. and O.25Hz in an AB design, without finger tapping.
The desired rate was shown to subjects on a screen visible from the

scanner. Image analysis was performed using XBAM. All individual
maps were then entered into a conjunction analysis that selected only
those clusters that were both significant, und whose significance was
not due to the effects of the patient group or control group alonc.
Time series fm- these dusters were extracted at the individual level,
and averaged over the sub-groups of patients and controls. Pearsoll
correlations were calculated between averaged time-series for supra

threshold clusters in the areas of interest. Results The conjunction
activation map showed greater left inferior and medial frontal cortex,
left and right superior and middle temporal gyrus, at the faster rate,

compared with the slower rate, of speech generation. The lefr inferi
or frontal lobe activation was significantly correlated wirh the left

superior temporal lobe (0.264, p=O.008) and middle lcmporallobe
(0.315, p=O.OOl) in cOlltrols. In patients, the left inferior frontal lobe
was more weakly cOITe1ated with the middle tcmporal1obe (0.268,
p=O.O(7), but was not correlated with the superior tcmporallobe
when cOlTected for multiple comparisons. Discussion This method
allows comparison of the same activation areas, selected from

patients and controls ilS groups.. Both groups showed widespread acti
vation of the expected areas, Though frontal/superior temporal cor
relation was weak in the controls, it was not significant in the

patients, supporting differential fronto-temporal disconnectivity in
schizophrenia.

CONTEXT-PROCESSING DEFICITS AND
DECREASED PREFRONTAL CORTEX
ACTIVITY: SPECIFIC ASSOCIATIONS WITH
UNMEDICATED, FIRST-EPISODE
SCHIZOPHRENIA AND WITH
DISORGANIZATION SYMPTOMS

1. G. Kerns,* A. W. MacDonald, D. M. Barch, A. Holmes,

1. D. Cohen, C. S. Carter
Psychiatry, University ofPittsburgh, Pittsburgh, PA, USA

The goals of the research was to examine whether (1) individuals

with schizophrcnia experiencing their tlrst episode of the disorder

22S

and medication naive exhibit both performance deficits and
decreased prefrontal cortex activity on a context proces:>ing task; (2)

context processing deficits were unique to schizophrenia and not
associated with. other psychiatric disorders; and (3) context process
ing deficits were uniquely associated with particular symptoms.
There were three participant groups: (1) fIrst episode of schizophre~
nia (n 0= 18), (2) non-schizophrenia psychoses control (e.g., people
with mood disorders, n = 12), and (3) non-psychiatric control (n =
28), During fMRI, participants completed the A-X version of the
continuous perfonnance task (A-X CPT). In the A-X CPT, on every
trial, participants see a cue and a probe letter. with the only target
being an X probe preceded by an A cue. Because the majority of tri
als consisted of an A cue followed by an X probe, responding to an
X as a target becomes a prepotent response. Thus, in this task,
demand for cognitive control is increased whenever the cue is not an

A (Le" B trials) because with a B cue participants need to overcome
the prepotent response of responding to the X as a target Thus, flI,1RI
data were analyzed with the generallinear model to examine whether
people with schizophrenia exhibited decreased prefrontal cortex
activity to B cues. The results were that individuals with schizo
phrenia colTlIIlitted more errors on BX trials than did non~psychiatric

controls. In addition, in comparison with both control &'TOUpS, indi
viduals with schizophrenia exhibited decreased prefrontal cortex
activity in response to B cues. Furthennore, decreased prefrontal cor
tex activity was associated with increased disorganization symptoms.

We conclude that individuals with schizophrenia exhibited poor per
formance and hypofrontality in a context processing task. These
deficits are present at the onset of the disorder illld are not confounded
by the effects of medication or attlibutable to the effects of psychosis
in general. Importantly, the finding of hypofrontality was unique to
schizophrenia and was not found in a non-schizophrenia psychiatric
control group. Moreover, context processing petformance was also
specifically associated with disorganization symptoms. Thus, the
cun-ent results provide further evidence that impaired context pro

cessing and decreased prefrontal cortex activity are important a<;peets

of schizophrenia.

FUNCTIONAL CEREBRAL DEFICITS DURING
COGNITIVE PERFORMANCE lJ'\f FIRST
EPISODE SCHIZOPHRENIA PATIENTS: A
MULTI-CENTER FMRI STUDY

M. Klein,* U. Habel, T. Kellermann, K. Koch, D. Braw:>,
T. Frodl, R Kaufmann, T. Kircher, E. Meisenzahl,
B. Muller, M. Miiller, S. Ruhrmann, 1. TendolkHr,
R. Thienel, R. Schlosser, M. Wagner, F. A. Henn, H. Sauer,
F. Schneider
Department ofPsychiatry and Psychotherapy. Uniwrsityof
DUsseldorf, DiisseldOlf, Germany

Objective: In the context of this ongoing multi-center project, 44
first~episode schizophrenia patients and 44 hCIlllhy controls (matched

for gender, age and parental education) were investigated by means
of functional Magnetic Resonance Imaging (tMRl) while perfonn
ing a modified version of the Continuous Perfonnanr.;e Test (CPT).

Phantom measurements (Siemens standard phantom) are used for
quality control. Method: Subjects pelfonn Il randomized .sequence of
O-back and 2-back tasks, with an intennediate baseline task (fixa

tion). The O-back task requires attention capacities, while the 2-back
task creates ademand on worklng memory abilities. Group analyse:>
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Abstract

Managing patients with first-episode schizophrenia is a challenging task for psychiatrists. Early diagnosis and effective intervention are
vital to achieving long-term positive clinical outcomes among first~episode patients. Although these patients are the most responsive to
treatment, they are also more susceptible to adverse events. The efficacy and improved tolerability associated with the newer atypical
antipsychotics means that these drugs can be used successfully in the treatment and long~tel1n management of schizophrenia from the onset of
illness. However, as well as managing the symptoms of the disease, pharn13cological treatments need to meet the broader requirements of
clinical effectiveness that encompass all of the outcome domains associated with schizophrenia. This aMicle will discuss available data on
atypical antipsychotics in first~episode patients and present the primaIY results from the FIRST (Southwark first~onset psychosis) study,
which examined the use of quetiapine for the first~line management of schizophrenia as PUli of a specialist episode psychosis service.
«;:) 2004 Elsevier RY. and ECNP. All rights reserved.

Keywords: First episode; Schizophrenia; Clinical effectiveness; Antipsychotic; F1RST; Quetiapine

1. Introduction

Schizophrenia is a chronic, debilitating disorder and is
regarded as the most devastating of all the mental illnesses.
It is associated with significant functional impairment and
patient mortality, with approximately 10% of patients with
schizophrenia committing suicide (Caldwell and Gottesman,
!992). The clinical presentation, course and severity of
schizophrenia are complex and this impacts signiticantly on
the effective treatment and long-term management of
patients. Early intervention at the onset of illness has been
shown to be an important prognostic factor for the
subsequent course of schizophrenia (tinszen et aI., 1998;
Linszen and Dingemans, 2002; McGlashan, 200 I; Woods
and McGlashan, 2002),

* COITesponding author. Tel.: +44 207 848 5117; fax +44207848
0837.

E~mail address: r.ohlsen@iop.kcl.ac.uk (R.I. Ohlsen).

For first~episode patients, as with all patients diagnosed
with schizophrenia, successful long-term management relies
upon t.reatment that encompasses the six schizophrenia
outcome domains: symptoms of disease, tolerability, every
day functioning, subjective well-being, family/carer burden
and treatment adherence, which collectively contribute to
the broader concept of clinical effectiveness. Although first
episode patient" are generally the most responsive to
phannacological treatment, they frequently have diftkulty
accepting their diagnosis and fail to engage with their
therapy, leading to treatment delay. Early intervention with
assertive and effective therapy can potentially enhance the
therapeutic alliance, reduce the risk of patient relapse and
improve long-term morbidity (DeQuardo, 1998). In some
studies, delays in initial treatment have been found to be
associated with cognitive impainnent, a decreased like
lihood of returning to premorbid function and a less
successful clinical outcome (Locbe! et a!., 1992).

The patient's initial experience of treatment also has a
significant impact on long-term outcome and adherence.

0924-977X/$ - see front matter I{;) 2004 Elsevier B.Y. and ECNP. All rights reserved.
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First-episode patients are twice as likely to be initially
medicated against their wilL Supporters of early intervention
believe the first episode constitutes a 'critical therapeutic
window' for successful care (Birchwood et aI., 1998),
preventing further potentially traumatic and irreparable
damage to psychological, vocational and social support
networks.

Even if these patients engage with their treatment
regimen and agree to take prescribed medication, many
first-episode patients become non-adherent to conventional
antipsychotic regimens. Up to one-third of patients may not
respond to treatment with conventional antipsychotics
(Brenner et al., 1990) which cause many side effects,
particularly extrapyramidal symptoms (EPS) such as par
kinsonism, dystonia, akathisia and tardive dyskinesia
(Levinson et aI., 1990). In addition, among first-episode
patients the incidence of relapse is high, with >80 l% of
individuals relapsing within 5 years after initial recovery
(Robinson et al., 1999). Non-adherence to medication is an
important factor in this high rate of relapse.

2. Clinical effectiveness of atypical antipsychotics in
first~episode patients

It has been suggested that newer atypical antipsychotic
dmgs are efficacious and better tolerated treatments for
first-episode psychosis than conventional agents. Recent
guidelines published in the UK advocate the use of atypical
antipsychotic treatment in first-episode psychosis and
provide specific guidance advising the continuation of
antipsychotic dmg therapy for up to 2 years following the
onset of psychosis (NICE, 2002). However, there has been
limited investigation into the clinical effectiveness of these
drugs encompassing the six outcome domains in first
episode patients with schizophrenia. Several studies have
highlighted the efficacy and tolerability of atypical anti
psychotics (risperidone, olanzapine and quetiapine) in first
episode patients, although these have been primarily over a
shott-time period (Bobes et aI., 2003; Emslcy and on behalf
of the Risperidone Working Ciroup,l 999; Good et aI.,
2002; Kopala et aI., 1998; Merlo et aI., 2002; Montes et aI.,
2003; Sanger et a1., 1999; Tauscher-Wisniewski et aI.,
2002). Unfortunately, long-tell11 data are lacking on the usc
of atypical antipsychotic dl1lgs in first-episode, newly
treated psychotic patients, although a number of long-term
studies are ongoing (Keefe el aI., 2004; Liebemum et aI.,
2003 ).

2.1. Risperidone

A short-tenl1 study by Kopala et al. (1997) assessing the
effectiveness of risperidone in 22 patients with first-episode
psychosis showed that both low (24 mg) and high (58
mg) doses of risperidone were efficacious among this
patient population. However, patients receiving low-dose

risperidone showed signiticantly greater improvements in
Positive and Negative Syndrome Scale (PANSS) positive,
negative, general symptoms and total score, compared with
patients in the high~dose risperidone group (Kopala et aI.,
1997). Lane et al. (200 I), in a double-blind, fixed-dose, 6
week study comparing the eftkacy of low~dose (3 mg/day)
and high-dose (6 mg/day) risperidone in first-episode
patients (n~24), reported favourable efficacy for both low
and high doses of risperidone, although the high-dose
group tended to display reduced tolerability to risperidone.
In addition to improved PANSS scores, first-episode
patients have also shown improvements in overall function
ing and depressive symptoms, as measured by Global
Assessment of Functioning (GAF) and Clinical Global
Impression (CGI) scales, following treatment \vith risper~

idone monotherapy (Kopala et aI., 1998; Yap et aI., 2001).
In terms of tolerability, lower doses of risperidone induced
fewer EPS in first-episode patients (Emsley and on behalf
of the Risperidone Working Group, 1999; Kopala et aI.,
1997; Lane et aI., 20(1), compared with patients who were
treated with a high dose of risperidone, 32% of whom
developed mild akathisia and parkinsonism (Kopala et aI.,
1997)

When compared with conventional antipsychotics such
as haloperidol, lisperidone has been sho\vn to display better
efficacy in patients with first-epiSOde psychosis (Bmsley and
on hehalf nf the Risperidone Working Group, 1999). At
endpoint in this double-blind study (n~183), 63% of
risperidone-treated patients displayed clinical improvement
compared with 56(Yo of haloperidol-treated patients (Emsley
and on behalf of the Risperidone Working Group, 1999).
Risperidone was also better tolerated than haloperidol in
patients, with the severity of EPS and the requirement for
antiparkinsonian medication significantly lower in the
risperidone group (Emsioy and on behalf of the Risperidone
Working Group, 1999). Long-term studies comparing the
efficacy of risperidone with conventional agents have shown
similar efficacy; however, a lower number of patient
hospitalisations, shorter hospitalisation times, sustained
symptomatic improvements and fewer drug-induced EPS
have been reported in patients receiving risperidone
(Gutierrez et aI., 2002; Malia et aI., 200 I; Merlo et aI.,
20(2).

2.2. Olanzapine

To date, four studies have evaluated the eflkacy and
safety of olanzapine in first-episode patients with schizo
phrenia (Bobes et a1., 2003; Liebcl111al1 et aI., 2003; Montes
et aI., 2003; Sanger ct aI., 1999). Sanger et al. (1999)
examined a subgroup of first-episode patients (n=83) from a
large prospective, multicentre, international study compar
ing olanzapine and haloperidol. A significantly higher
clinical response (>40% reduction in Brief Psychiatric
Rating Scale [BPRS] total score) was repotted for the
olanzapine-treated patients (672%) than for the haloperidol
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·"P<O.001 vs baseline
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Fig, I. Mean change in PANSS total score from baseline to weeks 6, 12,24,
36 and 48.
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of contact with services for >6 months with an active illness
of <2 years were recruited into the study (22 men, 11
women). The mean age was 29.2 (SD 9.8) years; 54.5% of
patients were from ethnic minority groups. Sixty-four
percent (n=21) of patients met ICD-IO diagnostic criteria
for schizophrenia, 9% (11=3) for delusional disorders and
27% (n=9) for schizoaftective disorder (WHO, ]992). At ]
year, patient discontinuations were attributable to patient
dropout (n=4), discharge fi'om service (n=11) and transfer to
other services (n=3). Quetiapine was the 'tirst-line drug for
all participants in the study, and for 66'% of patients (n=22)
quetiapine was their first exposure to antipsychotic medi
cation. Thirty-three percent of patients (n=; II) had experi
enced brief exposure to other antipsychotics prior to the
study, but were switched to quetiapine due to intolerable
side effects (hypellxolactinaemia, akathisia) or lack of
clinical response. Patients were prescribed guetiapine starter
packs, which gradually increased the dose of quetiapine
lI'om 50 to 300 mg/day over a period of 4~8 days. Doses
were then titrated according to clinical response and
tolerability by the treating physicians. The mean dose of
quetiapine was 360.4 (SD 148.9) mg/day at week 6 and
43].8 (SD ]76.4) mg/day at week 48.

Analysis of quetiapine efficacy in patients showed
statistically and clinically significant symptomatic and
functional improvements over time on each of three clinical
rating scales (PANSS, BPRS and Calgary Depression Scale
for Schizophrenia [CDSSJ). Treatment with quetiapine
resulted in a significant reduction in PANSS total, positive,
negative and general psychopathology scores throughout the
study (all P<O.OO] vs. baseline at weeks 6, 12, 24,36 and
48) (Fig. I). There was also a significant improvement in
depressive symptoms after 6 weeks of treatment (P<0.05
vs. baseline) (Fig. 2) which was maintained over I year.

EPS were rated at each time point using the Simpson~

Angus Scale (SAS), Bames Akathisia Scale (BAS) and

6 12 24 36 48
(n=30) (n=27) (n=25) (n=17) (n=15)t

Time in study (weeks)

Quetiapine has demonstrated efficacy in acutely relapsed
psychotic patients (Arvanitis and Miller, 1997; Borison et
a!., 1996; Fabre Jr. et aI., 1995; King et aI., 1998), with a
low propensity to induce EPS and tardive dyskinesia. In a
recent short-tenn study of patients (n=14) experiencing a
first-episode of schizophrenia, statistically and clinically
significant reductions in psychopathology were observed in
71 % of patients following treatment with quetiapine
(Tauscher-Wisniewski et a1., 2002). Improvements in
PANSS subscales and significant improvements in cognitive
performance have also been reported in an interim analysis
of a 2-year, open-label study in young patients (n=34) with
first-episode psychosis treated with quetiapine (mean dose
5]7.9 mg/day) (Good et aI., 2002).

The Soutbwark first-onset psychosis study (FIRST) was
designed to provide a detailed audit of the use of quetiapine
for first-line management of schizophrenia as part of a
specialist first-episode service (outpatient mental health
team based in the London Borough of Southwark), and 10
evaluate clinical effectiveness in a "real-world" setting by
assessing most of the outcome domains of clinical effective
ness (disease symptoms, tolerability, functioning/well
being), which encompass everyday functioning and sub
jective well-being, and treatment adherence.

A total of 33 patients (aged :;>]6 years) who bad
experienced a first episode of psychosis or had been out

2.3. Quetiapine

group (29.2%). In addition, significantly fewer BPS were
repOited in the olanzapine group (Sanger et aI., 1999).
Similarly, in a recent study of first-episode patients (n=158)
from a large prospective open trial of patients with
schizophrenia, treatment with olanzapine showed a signifi
cantly higher clinical response, with significant lowering of
total BPRS and CGI scores compared with conventional
antipsychotic therapy. Fewer EPS were also reported with
olanzapine compared with conventional antipsychotics
(Babes et a!., 2003).

In an observational, naturalistic 24-week study (11=] 82),
olanzapine produced similar improvements to risperidone
and conventional antipsychotics on CGI Severity of Illness
and GAP scales, although olanzapine and risperidone
displayed greater quality of life improvements compared
with conventional antipsychotics (Montes et aI., 2003). EPS
symptoms were also significantly lower in the olanzapine
treated patients than in the risperidone and conventional
antipsychotic treatment groups (Montes et a1., 2003).
Lieberman ot a!. (2003), reporting the results from the ]2
week acute phase of a long-tenn (2-year), randomised,
double-blind trial, demonstrated a therapeutic advantage for
olal1zapine over haloperidol in first-episode patients
(n=263), in tem1S of symptom reduction and treatment
retention. Although olanzapine exhibited a lower incidence
of EPS in this study, it was associated with greater weight
gain (7.8 kg vs. 2.6 kg) (Lieberman et aI., 20(3).
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Fig. 2. Mean change in CDSS total score fi·om baseline to weeks 6, 12, 24,

36 and 48.

*P<O.05 vs baseline
t Numbers do not reflect drop-out rates
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3,1. Improved tolerability

better tolerated atypical antipsychotic drugs in the modem
management of patients with first-episode psychosis.

3. Maximising clinical effectiveness in first-episode
patients

···P<O.001 vs baseline
tNumbers do not reflect drop-out rates

Fig. 3. Mean improvement in glohal functioning fi·om baseline to weeks 6,
12, 24, 36 and 48,

6 12 24 36 48
(n=30) (n=27) (0=25) (IJ:o:17) (n:::15)t

Time in study (weeks)

There are important dif-ferences between antipsychotic
medications, and careful selection of an appropriate agent
with a good tolerability profile will ensure that minimal
problems will arise for both patients and their carers, As
described earlier, recent studies have highlighted the
improved tolerability profile of atypical antipsychotics
compared with conventional antipsychotics, particularly
the reduced incidence of EPS in first-episode patients.
H()\:vever, there are differences in tolerability between
atypical antipsychotics, such as risperidone when llsed at
high doses (Kopala ot aI., 1997). One of the 1110st distressing
adverse events associated with antipsychotic medication is
weight gain, particularly for women. Preventing weight gain
in first-episode patients may have significant short- and
long~term benefits in terms of minimising morbidity,
mortality and the economic impact of obesity (Fontaine et
al. l 200 1). This is impOliant as previous research has sho\VTl
that standard psychosocial intervention has little impact in
patients who are already obese (Ohlsen et aI., 2003). Weight
gain has been reported in first~episode patients treated with
risperidone (Gutierrez et a1., 2002; Merlo et aL, 2002) and
01a11z313ine (Lieberman et al., 2003; Montes et al., 2003;
Sanger et al., 1999). In the 6-week study by Sanger et al.
(1999), a significant mean weight increase of 4.1 kg
(P<O.OO l) was recorded for patients treated with olanzapine
compared with a mean weight increase of 0.5 kg for
haloperidol-treated individuals. Similarly, Lieberman et al.
(2003) reported a mean weight increase Dfmore than 7.0 kg
in first-episode patients treated with olanzapine compared

Non depressed
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Abnonl1al Involuntary Movement Scale (AIMS). There
were negligible treatment-emergent EPS and no cases of
tardive dyskinesia were seen. Although somnolence was not
systematically evaluated in the study, most patients repOlted
a degree of somnolence during the initial stages of
quetiapine therapy. However, this was transient and most
patients felt less sedated after approximately 3 weeks of
treatment. No evidence of clinical hyperprolactinaemia was
noted and there were no reports of sexual side effects or
amenorrhoea.

In the present study, a statistically signifi.cant improve
ment in overall functioning, as measured by the GAF scale,
was observed after 6 weeks and continued throughout 1 year
of treatment (Fig. 3). Scores on the Schizophrenia Quality of
Life Scale (SQLS), measuring suhjective quality of life,
indicated a statistically signi.flcant improvement in psycho
logical well-being over 1 year of follow up. Scores on the
symptoms/side-effect subscale were consistently low at
baseline but sti.J1 indicated an improvement over 1 year of
treatment. Similarly, scores on the Drug Attitude Inventory
(DAI-I0) showed that there appeared to be a general trend
towards improvement after 1 year of treatment intervention,
suggesting a positive attitude.

As the study progressed, an increasing number of
patients were treated on an outpatient basis, Employing a
minor-image approach, a retrospective comparison between
the treatment approach used during the study and a standard
treatment approach used in an age- and sex-matched sample
was analysed. Reduced patient readmission and higher
engagement rates were observed in the F] RST patients
compared with the matched patient group.

These findings support the use of quetiapine in the early
treatment of first-episode psychosis and reflect previous
research evidence (Tauscher-Wisniewski et aI., 2002).
Given the lack of research in this area, these findings will
undoubtedly contribute to the evidence base for the use of
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with a 2.6 kg increase for haloperidol-treated patients
(P<O.OO I) during the 12-week acute phase of a long-tenl1
study. in the olanzapine group, 61.5% of the patients had a
>7% increase in their body weight from baseline, compared
with 22.7% of haloperidol-treated patients (P<O.OOI)
(Lieberman et aI., 2003). Other non-EPS effects, which
patients can find distressing, have also been reported
following treatment with conventional and atypical anti~

psychotics. Increased prolactin levels were significantly
greater in patients with first-episode psychosis treated with
haloperidol compared with those treated with olanzapine
(Sanger et aI., 1999). Diminished sexual desire and
amenorrhoea have also been reported in first-episode
patients following treatment with risperid()f1e (G'utierrez et
aI., 2002; Merlo et aI., 20(2).

Patients and their carers must be infonned of any
potential side e1Tects associated with the prescribed medi
cation as this can improve treatment adherence. However,
tolerability is only one factor affecting adherence to
medication. Other factors, such as poor insight into the
disease, need further investigation in this patient group.

3.2. Dosing

In order to ensure an atypical agent is chnica!ly effective,
it is important that dosing is adequate. There is a perception
that with some atypical antipsychotics the dose used in first·
episode patients should be lower than that used in patients
with chronic schizophrenia (Emsley and on behalf of the
Risperidone Working Group, 1999). In the FIRST study,
few tolerability problems associated with the initiation of
quetiapine treatment were seen; transient sedation was the
only adverse event observed. However, studies examining
the etlicacy of risperidone in first-episode patients high
lighted increased tolerability problems particularly in
relation to EPS, that were associated with higher doses of
this agent (Emsley and on behalf of the Risperidone
Working Group, 1999; Kopala et aI., 1997). Quetiapine
was initiated up to 300 mg/day within the first week of the
FIRST study and the dose was increased over the first 4··.. 6
weeks. Results from this study indicate that the lower
dosage requirements observed previously in this patient
group may be drug specific. Therefore, drugs that cause
dose-dependent EPS, such as lisperidone and olanzapine,
may be more problematic in first-episode patients and
should be investigated further.

3.3. Improving adherence to medication

3.3.1. Treatment adherence
Many first~episode patients hold the view that they have

already been treated and therefore do not require further
treatment, and that they would not become ill again.
Continued treatment adherence is cmcial for achieving
improved patient outcomes in first~episode patient,>, partic
ularly when approximately 40%, of patients with schizo-

phrenia fail to adhere to their prescribed medication
(MacEwan, 1993). CUITently, few data are available on
adherence rates in first-episode patients treated with
atypical antipsychotics; however, a recent study reported
that almost 60% of patients (n=186) were non-adherent or
inadequately adherent after I year (Coldharn eJ aI., 2002).
Despite non-adherence to medication, there is clear
evidence for an enhanced treatment alliance as more than
80% of patients were still engaged with the service and
were wi!1ing to retum as soon as 'warning signs',
detem1ined collaboratively with patients, appeared. Lieber~

man et al. (2003) have reported that significantly more
patients treated with olanzapine remained in their study
compared with patients treated with haloperidol. The
authors suggested that as atypical dl1lgs are associated
with better long~tenll adherence, there is a potentially lower
risk of symptomatic recurrence, as occurs in patients with
chronic disorders.

Developing a therapeutic alliance is integral to promoting
adherence and identifying and understanding patient needs
and treatment expectations. An equally important compo
nent of this alliance is improving the patient's own under
standing and acceptance of their illness and the need i~)r

adherence to treatment.

3.3.2. Positive attitude to treatment
In a retrospective study by Malia et al. (2001),

significant improvements in terms of reduced length of
hospitalisation, total number of days spent in hospital
subsequent to first admission, number of admissions per
year and days spent in the hospital as a proportion of total
time in treatment were seen in first-episode patients treated
with risperidone compared with patients receiving conven~

tional antipsychotics. In the FIRST study, patients
recruited into the F 1RST study strongly identified with
the study team's approach, goals and philosophies.
Interestingly, patients continually emphasised the team '5

unique and positive approach compared with other treat
ments of which they were aware. This is reflected by the
higher rate of engagement and reduced patient readmission
observed compared with similar patients receiving standard
treatment.

3.3.3. Family attitudes
Family attitudes can have a signiHcant impact in tlrst~

episode patients. Some family members will be devastated
by the diagnosis, while others may underestimate the illness
severity and requirement for long-tenn treatment. Although
gaining the family or carer view of patient progress would
be beneficial, the practicalities of getting carers and family
members to fill in rating scales are often difficult and
frequently impossible. It is important to educate both the
patient and carer about the disease, treatment regimen,
tolerability issues and potential signs of relapse. Clear and
effective communication between all parties plays a vital
role in improving and maintaining treatment adherence.
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3.3.4. Continuizy of care
The organisation of psychiatric services is also essential

for delivering clinically effective treatment in first-episode
patients. Continuity of care is impOltant and problems may
occur when patients are transferred from an inpatient to an
outpatient setting. In addition, more emphasis should be put
on successfully reintegrating first-episode patients into their
workplace or school and into the wider community. UsuaIly
only 15-30% of patients achieve this vocational reintegra
tion so, from an employment perspective, treatment
programmes that do not include a specific focus for
retraining continue to be less successful (Dickson et aI.,
200l; Turgay et aI., 2002). Including a job coach in the
therapeutic alliance may represent one solution to this issue.

4. Conclusions

It is now accepted that patients with schizophrenia and
other related psychotic disorders are more responsive to
treatment in the early stages of illness. Consequently, the
treatment of patients experiencing their first psychotic
episode is of critical impOltance. The longer patients
experience symptoms, the more likely that they are to
develop persistent cognitive and functional impainnent.
Although first-episode patients are the 1110st responsive to
treatment, they are also the most susceptible to adverse
events.

Clinical evidence to date suggests that the atypical
antipsychotics (quetiapine, olanzapine and risperidone) are
effective treatments in first-episode schizopbrenia, with
statistically and clinically significant symptomatic and
functional improvement being sustained throughout treat
ment. Improvements are also seen in patients' quality ofhfe,
with a reduced or negligible incidence of side etfects,
Further long-term comparative studies in first-episode
patients are needed, However, as well as managing the
symptoms of disease, phal111acological treatments need to
meet the broader requirements of cl inical effectiveness tbat
encompass all of the outcome domains associated with
schizophrenia. Rather than giving such prominence to the
symptoms traditionally assessed in clinical trials, subjective
measures of improvement in first-episode patients should be
compared across the different atypical antipsychotics.
Whether patients actually want to take their medication
should also be considered. Evidence from dedicated early
intervention services, such as the Fl RST study using
quetiapine, support the notion that by addressing issues
such as adherence and providing Hexibility in contacts with
patients and carers, high engagement rates and low hospital
isation rates can be successfully achieved.

Overall, the important issues for achieving clinical
effectiveness in first-episode psychosis are a positive treat
ment experience resulting in maintenance of recovery and
relapse prevention, good tolerability. education of the
family, continuity of care and reintegration.
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Cortical Effects of Quetiapine in First-Episode
Schizophrenia: A Preliminary Functional Magnetic
Resonance Imaging Study
Hugh M. Jones, Michael J. Brammer, Mary O'Toole, Tess Taylor, Ruth I. Ohlsen, Richard G. Brown,
Richard Purvis, Steven Williams, and Lyn S. Pilowsky

Background: Quetiapine improves hoth p,\ychotic symtJtoms and cognitive .FlHction in schizophrenia, The neural basis c{ these
actions is poor!;y understood.
Methods: Three sul?Ject groups undemxmt a sing!eJimctio17a! magnetic re,';onance ilnaging (fiHRl) session: drugMnaive (n = 7) and
quetiajJine-treatecl samples afpatients u)/th schizophrenia (n = 8) and a healthy control group (i1 = 8). ThefMRI session included an
overt verbal fluency task and a !Jassiue uuditOt)' stimulation task,
Results: In the uerba! ./luemy task, there 'was sign~ficantl;y increa':';ed activation in the 14't ir{j"en:or frontal cortex in the
quetiapine-treatedpatients and the he({ltl~y control samjAe compared with the drug· naive sarnple. During auditory stimulation, the
healthy control group and stah~v treated group produced sign4i:cantly g/'eater activation in the superior temporal gyrus than the
drug-naive sample,
Conclusions: Quetiapine treatment is associated 'I,flith altered blood (J),;vgen lel'el-" dependent responses in hoth the prcjfrOl1tal and
temporal cortex tbat cannot be accounted ./br by improued task pel.1brmance subsequent to drug treatment,
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Q
uetiapine is a novel, atypical antipsychotic drug, with a

broad spectrum of in vitro re.ceptor affinity similar to
that of dozapine, although with lower absolute affinities

for most important receptor subtypes (Goldstein 1995), Preclin
ical animal studies show that quetiapine has a greater effect on
tests associated with limbic function, stIch as conditioned avoid
ance, and a greater physiologic effect on ventral tegmental area
dopamine neurons. H also has a Im"/ potential to produce
extrapyramidal side effects (Goldstein 1995). The functional
consequences of this neuropharmacologic profile at the neuronal
level are unclear. Functional magnetic resonance imaging (fl\1HI)

techniques no\v permit assessrnent of brain activity in liVing
subjec1:s by mapping the blood oxygen level-dependent (BOLD)
effect consequent on oxygen extraction from hemoglobin by
active neurons.

In addition to its antipsychotic effect, quetiapine appears to
improve cognitive functions including verbal fluency (VeUigan et
al 200:-3). The neural basis for these actions has not been
determined. Because cognitive function is an important predictor
of overall functional outcome in schizophrenia (Green 1996).
mapping the neuronal response to the drug may help prOVide ::l

neurobiological basis for these effects and an importan1 surro
gate marker of the effectiveness of antipsychotic drugs,

Verbal fluency is robustly impaired in schizophrenia.Func
tional imaging studies have reported reduced left prefrontal
cortex activation in unrnedicated and medicated schizophrenic
patients compared with healthy control subjects (Cul1is et al
1998; Yurge1en~Todd et aJ 1996). Quetiapine, in contrast to other
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antipsychotic drugs, may improve t.his aspect of cognition (Pur
don et al 2000; Velligan et al 20(3),

\Ve have used tNIRf to rest the hypothesis that: treatment \vith
[he atypical antipsychotic drug quetiapine results in a normaliza
tion of the BOLD response to a verbal fluency paradigm in frontal
cortical areas previously linked to t.his task (Curtis et al 1998;
Yurgclen-Todd ct al 1996).

Functional imaging studies of prefrontal cortex function are
greatly dependent on task perform~l11<.~e(Manoach 200}). For this
reason, \ve decided to use an additional task, auditory stimula
tion, that is less reliant on task performance and for which
deficits in activat.ion ,H'C \,ovcll documented in schizophrenia
(Braus et al 2002; Woodruff et al 1997}

Methods and Materials

Ethical approval for the study from the ethical committee of
the South London and Maudsley NBS Trust, London, was
obtained before the start of the investigation. Subjects were
recruited from patients and staff within the South London and
MauclslcyNHS Trust. After a full explanation of the aims of the
study and before inclusion in it, all subjects proVided written
informed consent.

The patients were selected from a cohort of subjects recruited
by a speciali!)t service dealing \vith first-episode psychosis. All
patients recmited to this service were offered treatment with
quetiapine as a first-line antipsychotic. None of the patients
scanned when drug-naive was included in the quer.iapinc-treatccl
sample. Initial clinical diagnosis was made lIsing DSM-IV and a
diagnosis of schizophrenia confirmed 6 months later. The quetia··
pine-treated patients exhibited no significant motor side effects at
the time of scanning as measured by standard rating scales for
extrapyramidal side effects and akathisia (Barnes 1989; Sim!')son
and Angus 1970).

The follOWing inclusion and exclusion criteria were set for the
study subjects.

General (for All Groups)
Indusion Criteria. Capacity to give written informed con

sent. cooperate with the scanning procedure and perform the

BIOI. PSYCHIArRY 2004;56mS-942
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study tasks; right-handedness as measured by the Annett hand
edness scale (Annett 1970).

Exclusion Criteria. A history of organic neurologic illness or
clinically significant substance abuse: any general contraindica
tions for MRI examination.

Drug-Naive Sample
Inclusion Criteria. Diagnosis of schizophreni~1 by DSM-IV

criteria reconfirmed after 6 months.
Exclusion Criteria. Previous exposure to antipsychotic treat··

men!: at any time before initial presentation.

Drug-Treated Sample
Inclusion Criteria. Diagnosis of schizophrenia by DSM-IV

criteria; score 011 the Positive and Negative Syndrome Scale
(PANSS) less than 50 to indicate low level of active symptoms; no
significant change in symptoms (i.e" <10% difference) for at
least 1 month before scan procedure (assessed by trained raters
using a well-validated measure of schizophrenic symptomatol
ogy; Kay et al 1987); on quetiapine rnonotherapy for at least 3
months with no change in dose for at least 6 "veeks,

After application of these criteria, seven drug-naive subjects,
eight stably treated patients on quetiapine, and seven healthy
control subjects participated in the study.

Cognitive Tasks
Verbal Fluency. The task "vas a phonemically cued word

generation task, designed for use in functional imaging studies
(Abrahams et 81 200.3). This task has a slow rate of word
presentation that appears to be important in patient<; likely to
perform poorly in standard test" of verbal fluency (Abrahams et
al 1996). The paradigm used a blocked periodic design. Written
and verbal inslructions were given to each subject bdore enter
ing the scanner, and the instructions wefe repeated when each
individual was inside the scanner. Subjects were asked to
respond to visual cues presented on a computer screen. The
active task involved the overt al1icu lation of a \vord in response
to a single letter. Ten presentations of each letter were given,
after each of which the subject "vas asked to speak a single \vord
aloud. A compressed image sequence was employed to avoid
confounds due to head motion during speech production (Arn~

am et al 2(02). The control task involved repetition of the word
"RE,',l" displayed on the screen. Subjects were given 5 cycles of
10 presentations of the word REST followed by 10 presentations
of a given letter (in this swdy, the letters used were T, 5, L, C, and
P). Letters were presented every 6 sec and appeared on the
screen for 2 sec. The total experimental run time \vas 10 min.

Passive Auditory Stimulation. This task involved a blocked
periodic AD design. Subjects were presented ",vith passive audi
tory stimulation that consisted of a list of neutral vvords spoken
through headphones (A) alternated with silen<:e (B). In this
auditory task, there were 8 cycles with each lasting 16 sec.
Subjects were inotructecl to remain alert with eyes open but to
make no response to either task. This auditory task has previ
ously been well described (Brammer et al 1997; Bullmore et al
1996).

fMRI Scanning
Imaging Parameters. Gradient echo echoplanar MRl data

were acquired \vith a 1.5-T General Electric ME systern using a
standard quadrature head coil. Head movement was minimized
by positioning the subject's head between cushioned supports.
T 2*-weighted images depicting BOLD contrast \'verc acquired at

each of 16 near-axial 7-mm-thick planes parallel to the anterior-
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posterior commissural (AC-PC) line (.7 mm interslice gap, echo
time [TE] 40 msec, nip angle 90°). In the verbal !1uency task.
100 images were collected (repetition time [TR] 2 sec). Tn the
auditory-visual stimulation task 144 images were collected (TR '''''
2 seconds).

An inversion recovery echoplanar imaging (EPO data set was
also acqUired to facilitate registration of each individual's fMRI
data set to Talairach space (Talairach and Tournoux 1988). This
comprised 43 near-axial 3-mm slices C3-mm gap), v,'llich were
acquired parallel to the AC>PC line (TE = 73111sec, inversion time
[TTl = 180 msec, TIt = 12 sec).

Data Analysis
Individual and Group Functional MRI Analysis. Three-di

mensional realignment of each image volume was first carried
out to correct for head movement during the course of the
experiment llsing a \vell~validated methodology (Bullmore et al
1999).

The data at each intracerebral voxe1 were analyzed to detect
significant correlations bet'vveen and the experimental paradigm.
This was achieved by convolving the experimental paradigm
\-V'itll two gamma variate h1l1ctions chosen to model hemody
namic delays of .1; and 8 sec. A weighted sum of these two
convolutions will encompass delays in the likely physiologic
range of 4- to 8-sec design (Friston et al 19(8). Following
computation of the best (least-,squares) fit of the weighted sum of
the l\VO convolutions to the time series at each voxel, a good
ness-of-Dt statistic was computed (the ratio of the sums of
squares due to the model fit and the residuals, or SSQ ratio),
Significant values of this statistic were identified by comparison
of observed values of SSQ ratio with a null distribution computed
by repeating the fitting procedure 10 times at each voxel after
'vvavelet resampling of the (bta tel destroy the re18tionship
between the experimental stimuli and responses (Bullmore et al
2(01). Combining the resulting delta across all voxds to produce
a large distribution (typically 150,000-200,000 values) of the SSQ
ratio under the null hypothesis. The critical value of SSQ ratio for
any desired type I errof level em easily be obtained from this null
distribution and llsed to identify activated voxels at that level of
significance.

To facilitate group analysis, the voxelwise SSQ ralios G11cu
tated for each subject from the observed data and follOWing
wavelet resarnpling Vi/ere transformed into the standard space of
'falairacb and Tournoux (988) as described previously (Bram
mer et a11997). Group activation maps at any desired type I error
level were once again obtained by comparing observed median
SSQ ratio values at each voxel \vith the null distribution of
median SSQ ratio values computed from the Talairach trans
formed wavelet resamplecl SSQ ratio data. Signal-to-noise ratio
\vas irnprovcd by smoothing both the observed and wavelet
resampled SSQ ratio \"'ith a Gaussian filter (full width at half
maximum, 7.2 mm).

Group Contrast Analyses
Differences between group responses (}) were inferred at

each voxel by regression of the general linear model (GLM), F =
an +- alI!'+- a2X +- C, where H codes the individuals for group,
Xis a covariate (when included), and e is the residual error. Maps
of the standardized coefficient (effect size), aJ~' were tested for
significance against a t\vo-tailcd distribution generated by re
peated randomization of H. representing the nuJl hypothesis of
no difference between groups. To improve sensitivity, spatial
information was introduced by thresholding the maps of a/ such
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Table 1. Demographic Data on Schizophrenic Subjects Included in Study

that only voxe!s passing a set voxelwise p value (see Results)
were retained and contiguous suprathreshold voxels aggregated
into three-dimensional clusters. 'rhe sum of a f' for each cluster
was then tested for significance against the identically derived
randomization distribution (BuHmore et a1 1999), The voxd- and
clusterwise type I error rates were set to .05 and.(n, respectively.
At these levels, the expectation of blse positive dusters is <1.

Drug-Naive
1 18 m 114
2 22 m 76
3 27 m 81
4 21 m 45
5 53 81
6 33 m 63
7 25 m 94

Quetiapine
Treated
1 21 m 30 450 5
2 23 36 200 4
3 38 m 43 400 3
4 22 36 300 4
5 21 m 47 500 6
6 38 m 30 300 12
7 24 m 46 400 6

PANS5, Positive and Negative Syndrome Scale.

\-vas subsequently hospitalized for 8 months during which time it
emerged that he had been experiencing positive symptoms
throughout his i]]ness. 'fhis information "vas not offered at the
initial interview, The stably treated group were cbosen to have a
lenv level of current symptoms. '1'hey had a mean PANSS total
score of ,38.2 (± 5D 7,1, range 30-47), An independent t test
analysis demonstrated the difference in mean PANSS ratings
between the p<.ttient groups to be significanrly different (p <
.Ol)]).

The control group comprised 6 men and 2 women, with a
mean age of 27,2 years (± SD ,3.7 years).

Verbal Fluency
Each subject group \vas able to perform the task to an

adequate standard. During the task, subjects were asked to
produce a maximum of 48 words. The mean number of missed
words in drug-naive (3.87) and the quetiapine-treated (iLO)
groups was not significantly different (p = .91\ The Olean
number of errors in the normal control group was .87 errors
which was significantly less than either the t\>./o patient samples
(p <05).

For each subject group, a group activation map was com
puted. 'fhese: msps showed activation during the active task in
similar brain regions, These included the left inferior frontal
cortex (Brodmann area "VI), the left and right premOlar cortex/
supplementary are;] CBroclmann area 6), Jeft dorsolateral prefron
tal cortex CBrodmann area 9), and left medial frontal lobe
03rodmann area :)2). These regions are highly consistent with
previous findings (Abrahams ct al 2003; Curtis et al 1998).

Treatment
Duration
(months)

Quetiapine
Dose

PAN55
RatingGenderAge

Results

Subject Sample
The drug-naive schizophrenic patients (6 men, 1. woman) had

a mean age of 28.4 years ( =SD 1.1.9; Table 1). The quctiapine
treated schizophrenic patients (5 men, 2 women) had a mean age
of 26.7 years (SD .8). There was no significant age difference
between the patient groups. The treated patients had received
quetiapine for an average of 5.7 months (± Sf) 3 months) at a
mean daily dose of 364 mg (:::: 5D 103 mg). Patients \vere
receiving no other antipsychotic: trear-ment. l'our of the patients
had never received any previous antipsychotic treatment. 1\"/0
patients had received sbort courses (less than 3 months) or a
single antipsychotic. One patient had previously received a
depot antipsychotic (haloperidol, 50 mg, 4 times/week) for 2
years_ This patient had been on quetiapine monotherapy for
more than 2 years at time of study,

Clinical ratings were performed (l-lMJ) using the PANSS. 'l'he
drug-naive sample had a mean score of 79,1 (± 5D 22, range
45-114), Only one patient did not exhibit dear positive symp
tomatology at the time of fJ\llU scanning; hmvever, this individual

Comparison of Three Subject Groups
The healthy control group and the stably treated group

demonstrated significantly greater activation in the left inferior
frontal cortex G:3rodm<.tnn ares li4) than the drug-naive group
(see Table 2 and Figl1l"e 1). The stably treated patient group
dernonstrated "ignificantly ]O\vcr activation in the left orbitofron
tal cortex (Brodmann area 11) than either of the other subject
groups,

Auditory Stimulation
All subject: groups activated a similar group of brain regions,

including the right and left superior temporal gyrus (STG:

Brodrnann area 22) and right and left rniddle temporal cortex
(Brodmann area 21), as \vould be expected from the task (T:lb!e
3.). Both the norma] volunteer group and quetiapine-treated
group demonstrated significantly greater activation in right and
left STG compared with the drug-naive subjects. There \vere also
differences between normal volunteers and treated patients in
the levels of activation found in other regions of the temporal
cortex,

Table 2. Differences In Group Activation During Verbal Fluency Task Across Three Subject Groups

Brain (Brodmann Area)

Cluster

Size

Talaraich Coordinates

x y , Significant Difference

Left Inferior Frontal Cortex (44)

Left Inferior Frontal Cortex (44)

Left Dorsolateral Prefrontal Cortex (9)
Left Orbitofrontal Cortex (11)

24
45
59
63

-43
-40
-40
-14

4
19
11
56

26
31
42

-18

Stably treated group> drug-naive sample

Normal volunteers> drug-naive sample

Normal volunteers> drug-naive sample
Normal volunteers and drug-naive

subjects> quetiaplne-treated sample
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Table 3. Significant Differences in Group Activation During Auditory Stimulation Across Three Subject Groups

Cluster
Talaraich Coordinates

Brain Region (Brodmann area) Size y z x Significant Group Difference

Right Superior Temporal Gyrus (22) 31 51 -33 9 Normal volunteers> drug-naive sample
Right Superior Temporal Gyrus (22) 41 58 -11 4 Quetiapine~treated sample> drug-naive sample
Right Middle Temporal Gyrus (21) 47 54 -7 -2 Normal volunteers> drug-naive sample
Right Middle Temporal Gyrus (21) 41 58 7 -2 Quetiapine-treated sample> drug-naive subjects

Discussion

To our knmvledge this is the first study that bas used f-MRI to
evaluate the etTects of quetiapine treatment in vivo in schizo
phrenia. The use of a drug··naive schizophrenic comparator is
fare in the imaging Literature and is an important advantage of
this stl..lCly in determining disease- or medication-specific neural
responses, Quetiapine-trf;ated patients shmved increased left

Figure 1. Increased activation in left inferior frontal cortex during verbal task
in (A) quetiapine-treated (n = 7) compared with (B) drug-naive (n = 7)
schizophrenic subjects samples.

inferior frontal cortex activation during a verbal fluency task and
increased superior temporal gyrus activation during passive
8uditory stimulation compared with a m8tched drug-naive
schizophrenic patient sample. 'rask-specific deficits in cortical
activation have previously been reponed in schizophrenic sub
jects (Curtis et 81 1998; \,\Toodruff et a11997; Yurgelun-Todd et al
1996), but the extent to which such deficits may be "normalized"
by effective antipsychotic treatment is uncertain. Although this
study did not demonstrate significant differences in left inferior
cortex activation between the drug-treated and control groups,
this may rencct reduced statistical power of the relatively small
sample sizes in the study. The data presented here are, hov·/ever.
consistent with both the antipsychotic efficacy and the jmprove~

ment in verbal fluency performance evident during quetiapine
rrcatment (Vclligan ei: al 2(03),

Methodological Considerations
This study did not use a prospective design to scan the same

schizophrenic subjects before and after quetiapine treatment. We
\vcre thus unable to assess the functional consequences of the
increased BOLD response associated directly with quetiapinc
treatment. The patients \ve1'(', hmvever, closely matched in terms
of age and gender. Perhaps more important, the subjects in stably
treated jxuient sample \vere all relatively newly diagnosed \vith
schizophrenia, providing a good match of the patient groups in
terms of illness duration.

The reported reduction in orbitofrontal activation during verbal
fluency in quetiapine-treated patients should also be treated with
c;-lution as representing altered neuronal activity, It is plaUsible that
this reflects a vascular cited of quetiapine treatment This change is
in the oppOSite direction hom that obselved in the healthy control
sample, and there is no difference in activation in this region
between the drug-naive and healthy control groups.

Effects of Quetiapine on Cortical Activation
Verbal fluency is robustly associated with activation of the left

inferior frontal co11cx during functional imaging studies (Phelps
et al 1997), Although there is some uncertainty about the
anatornic locc1tion of verbal fluency this region is consistently
implicated in letter fluency paradigms such as that examined in
the current study (Mummery el al 1996). Reduced left inferior
frontal cortex activation has been reported in schizophrenic
subjects (Curtis er al 1998; YurgeJun-Todd et aJ :1996\ Our
finding of increased left: inferior frontal gynls activation in
queriapine-treated subjects provides a plausible neurobiological
explanation for recent clinical data that quetiapine, in contrast to
older antipsychotic drugs, improve!; performance on verbal
fluency in schizophrenia (Vdligall et al 2(03),

Reduced left temporal cortex activation during auditory pro
cessing tasks in acutely psychotic subjects is well documented
(Braus et al 2002; Woodruff et al 1997). There are, hovvever, few
reports of the efTects of arHipsychotic drug treatment on activa
tion in such a task" Ilcre V'ie show that quetiapine treatment is
associated with a partial "normalization" of this reduced ac!iva,,·

www.elsevier.com/locate/biopsych



942 BIOI. PSYCHIATRY 2004;56,938-942

tion. It has been suggested (Frith et a! 1995) that subtle differ
ences in task performance might underlie changes in activation
such as that seen in this study; hoy,,;ever, the aucUtc)lY stimulation
task appears less susceptible to such an effect. It was designed to
require minimal cognitive dfOlt and may be well suited for
studies in acutely ill subjects.

Pharmacologic studies are designed primarily to assess drug
action rather than to elucidate the neural mechanisms of cogni
tive function. There is a significant overlap between cognitive
and psychotic symptoms in schizophrenia, and antipsychotic
drugs appear to improve both. It may thus be more helpful to
consider the reponed results as possible surrogate markers
predicting clinical improvement rather than relaring to specific
cognitive processes.

It is now fairly \vell established that there is a neural basis to
the BOLD signal in flvIRI (Logothetis 2(02), although possible
neurovascular confounds may occur \vit.h some drug treatments.
Changes in activation associated with antipsychotic drug treat
ment may reflect direct effects of these drugs on synaptogenesis
and neural plasticity, thought to underlie the longer-lived
changes in symptoms consequent on antipsychotic treatment
(Konradi and Heckers 20(1).

This study demonstrates the feaSibility in using JMRI to assess the
effects of antipsychotic treatment. in vivo. ()ur results suggest. that
quetiapine treatment in schizophrenia may provoke signif1cant
improvements in prefrontal and temporal cortical neuronal activity.
This methodology could be used more generally to a.,>ses.,> in vivo
effects of existing and novel antipsychotic drugs. If these flndings
represent a cOllsistent surrogate marker associated with antipsy
chotic efficacy, the fMHI approach would make a useful tex)l for
assessing preclinical eftlcacy of promising novel compounds with
good antipsychotic potential and few side effects.
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Id: Lm.c22c37e56740fa 1f408e63eba6fa447b
CN: S339-EOl167234

Date: Tuesday, December 4, 2007 1:39:49 PM GMT
From: "Rak, Ihor W" <ihor.rak@astrazeneca.com>

To: "Goldstein, Jeffrey M" <jeffrey.goldstein@astrazeneca.com>
Subject: Re: information

Custodians: Goldstein, Jeffrey

From: Rak, Ihor W

Sent: Tuesday, December 04, 2007 1:40 PM

To: Goldstein, Jeffrey M

Subject: Re: information

Jeff

Thanks for reaching out to me - I will look into this and we should discuss. When is your must decide

date so I know how much time I have?

Ihor

Sent from my BlackBerry Wireless Handheld

S339·EOl167234

EXHIBIT /1\
WIT: t</tJ-/f'

DATE:~ '1- oj'
LINDA ROSSI RIOS
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----- Original Message -----

From: Goldstein, Jeffrey M

To: Rak, Ihor W

Sent: Mon Dec 03 19:49:042007

Subject: information

Dear Ihor,

I need to make a very difficult decision over the next few weeks and I wanted to reach out to you for

advice. A few weeks ago we chatted briefly and I told you that I was anticipating a promotion to Senior

Director but things have not progressed as fast as I had hoped, and the recent reorganization may

have removed this from peoples radar screens. I was counting on this promotion to bring me to Band 7

and allow the cap on my salary to be removed because over the past three years I have not received a

raise. This was because my salary in relation to the MRP for Band 6 is above the accepted limits.

Although I have received a lump sum each year in lieu of a raise, it has not figured into my bonus or

pension. You can imagine how frustrated I am in view of my excellent performance reviews. I recently

did some calculations and if I were to retire at the end of this year the company would have to add 6

weeks of banked vacation plus an additional week that I was allowed to carryover into 2008. That

would make 2007 my best grossing year (assuming my bonus is on par with previous years) and my

pension would increase. That is a very attractive option for me. However, I am hesitant to act on this

urge as I feel I still have a lot to offer this company and my passion for Seroquel has far from ended.

And, there is a lot going on with Seroquel under the pretense of science that needs serious review. So

to be very frank with you and the reason for this email is to ask the following questions - am I being

considered for promotion to Senior Director, when will this likely happen, and will my salary increase

appropriately? Sorry if I am putting you in a difficult situation but I need to make a decision very soon

and you are the only one who can provide me with the answers to those questions.

8339·EOI167234 Page 2 of3



I will be traveling this week to Budapest to make 2 Seroquel presentations at IFMAD, and then on

vacation for the rest of the year although I am giving up several vacation days to handle urgent

matters not the least of which is to continue to meet with the attorneys who are preparing me for my

January deposition. I regularly check my email when home (a habit I cannot seem to break) so except

for my time in Budapest I will look for a response from you. I would also welcome some time with you

to discuss this further if you think that would be best and would happily give up some vacation time to

meet at your convenience.

I truly hope that AZ will reward and recognize me with a promotion but more importantly give me the

opportunity to take on a more senior leadership role. I truly believe our group needs a senior person to

step in and question the science being presented at several levels. I look forward to hearing back from

you.

Sincerely,

Jeff
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Furlong, Stephen T
Tuesday, October 12, 2004 8:40 AM
Rak,lhorW
Keith, Rich A; Allen, Robert (R&D TA Pain)
FW: diabeteslatypicals and metabalomics

From:
Sent:
To:
Cc:
SUbject:
Hi Ihor,
Rob Allen suggested that I share with you the attached proposal for a pilot metabalomic study and
request that the EPT provide funding. The results from the study have the potential for helping us identify
new biochemical biomarkers for schizophrenia useful for understanding the relationship between atypical
antipsychotics and diabetes, and possibly, insight that would help new target identification. This proposal
is brief so I would be happy to provide more details or explanation.
Thanks
Steve

-----Original Message-----
From: Allen, Robert (R&D TA Pain)
Sent: Tuesday, Oelober 12, 2004 7:35 AM
To: Furlong, Stephen T; Brecher, Martin
Ct: Smith, Mark A (Exp Med)
Subject: RE: diabetes/atypicals and metabalomics

Steve,

Apolgies for delay in gelling back on this. This is a sound and reasonable proposal. Suggest you also
share directly with Ihor and EPT with request for $$$ support. Would not wait for any clinical
reorganization or decisions around DxM bUdgets to progress this. Glad to further discuss / faciitate as
you request.

metabolon-business Proposal for
-case.doc Metabolon Collabo...

Thanks.

Rob

-----Original Message-----
From: Furlong, Stephen T
Sent: Monday, Oelober 11, 2004 4:20 PM
To: Brecher, Martin
Ct: Smith, Mark A (Exp Med); Allen, Robert (R&D TA Pain)
Subject: diabetes/atypicals and metabalomics

EXHIBIT II;e I
WIT:~C

DATE:~U/'
LINDA ROSSI RIDS

Hi Martin,
Mark mentioned to me that there is renewed interest on the Seroquel team for understanding the
nature of the diabetes liability for atypicals so I thought you might be interested in the review paper at
the attached link. By the way, the metabalomics approach that we discussed has some real potential
for providing some insight here. I'd be interested in talking to you some more about this and/or
giVing a presentation to the Seroquel about how this approach might help us.
Steve

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1
5378663

Stephen T. Furlong, Ph.D.
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Study design
• Retrospective analysis of SEROOUEL monotherapy in placebo-controlled and

open-label extension trials

• 427 patients with schizophrenia received a mean daily dose of 475 mg of SEROQUEl
after one year of open-label treatment
-178 of the 427 patients were treated with SEROOUEL for a minimum of 6 months

(mean duration =18.6 months)
-Weight was recorded at baseline and end point

• Body weight was assessed by baseline body mass index (BMI) categories established
by the National Heart. lung, and Blood Institute of the National Institutes of Health
-8MI defines weight relative to height

• All concomitant antipsychotic medication was stopped prior to entry into clinical trials

Favorable weight profile unaffected
by higher doses of SEROQUEI.. in this study

• SERoaUEl did not result in clinically significant mean weight gain at any dose

• No correlation between higher doses and long-term mean weight changes

Minimal treatment withdrawal
• Only 1 patient in 427 (O.22%) withdrew due to weight gain

In short-term studies, only dyspepsia, weight gain, and abdominal pain were reported at
a significantly higher incidence with increasing doses of SEROQUEL

Confidential
AlSER 10417175



Favorable weight profile over time
• Clinically insignificant weight changes over the long term (mean duration = 18.6 months)

demonstrated by BMI categories

Weight chang.. from baseline to end poln~ by b....ln. 8MI category

~BM1 ~Of ~~ ~'1:t(kgfflll) ~ endpo(nttmg)

<18.5 e 443 ·3,.75

18.610<25 81 468 1.11

2510<30 118 466 0.53

3010<35 18 514 -t.63
i!35 14 48S ·Sole

~ 178 473 0.41

·,.-.:'O.'tl"",,(rtVoo'_:r""~""""""~

Little overall effect on weight across 8MI categories
• SEROQUEL demonstrates a favorable weight profile in every weight category

(from underweight to obese)

Mean change in weight by baseline 8MI category
1!l

10

~

f 1I

0t -5

I
-10

·15
<18.5
(n.&)

'11510 <25
(n=6')

2510 <30
(n=56)

3010 <35
In='9)

I

All
f~17el

Baseline 8MI (l<glmZj
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The long-term effect of quetiapine (SeroqueI™)
monotherapy on weight in patients with
schizophrenia

M BRECHER,l IW RAK,!
K MELVINl AND AM JONES2

AstraZene(:n. 'WilmlnglOll. DE, USA and
2Alderley Parle, M(I(de~j1t1d. Cheshire, UK

:

Correspondence Addres5
Dr Martin Brtd'tr, AslraZeneca
rhamlac~licQls, 1800 Concord PUle,
PO Box 15137, Wllmfngron, DE, USA
Tel: +1 (302) 886263-1
flllllll: martin.brecher@lulrazOlec(l.com

INTRODUCTION: Quetiapine (Seroqlu·fTM) ~ an atyplC4t antipsychotic
drug with demonstrated efficacy and tolerability. In particultlr, placebo
level extrapyramidal symptoms (EPS) across the mUre dose range and a
low propensity to cause sexual dysfunction suggest iI may be associated
with greater patient acceptability than altet1tQtive treatments. Howeve,',
other side-effects, such as weight gain, may aL~o have a significant impact
on treatment acceptability.

METHQD: WI: report the long-term weight changes observed in a coltort
of 427 patlmts with schitophrenia from controUed and opm·labt:l
extension (OLE) trials, In which qlletiapine (mean dose 475 mg/dayafter
1 year) was the only antipsychotic medication during the OLE period.

RESULTS: In these patients, there was no overall effect OIl weight across
the body mass index (BMI) spectrum. There were no dose-related effects
on weight, and only one patient withdrew from treatment due to an
adverse evmt of weight gain. Quetiapine appeared to have a wright
neutral or 'nonnaliting' effect, with a tendency towards favourable sltifts
in bodywdght in underweigllt patients (BMI< 18.5 kglm l

) and severely
obese patients (BMl~35 kglm2).

CONCLUSION: These results indicate that long-terlll weight changes with
'luetiaptne mOllotlterapy are minimal alld potentially beneficial, and do 1I0t
appear to raise the medical concerns associated with some other atypical
agmts. (lnt J Psych Clin Pract 2000; 4: 287 - 291)
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INTRODUCTION

S chizophTenia is a chronic and debilitating nIness that
affects approximately 1% of the population world

wide. Conventional antipsychotic agents have been pre
sCTibed extensively over the last 40 years to treat
schizophrenia; however, they are associated with undesir
able motor symptoms (extrapyramidal symptoms) (EPS)
such as akathisia, dyskinesia. bradykinesia and parkinson
ism, which are known to contribute to poor compliance

Seroquel is a trademark, rhe property of the AslraZeneca Group of
Companies

with treatment,!) Such adverse e[feelS of the older, typical
antipsychotics caused great distress to patients but were
tolerated as being inevitable in the treatment of psychotic
symptoms. Even so, studies have suggested that 40% of
patients stopped taking their medication within 1 year and
75% within 2 years.1

Many of the newer, atypical antipsychotic agents have
an Improved tolerability profile. and are less llkely to cause
debiliulling EPS lhan are the earlier antipsycllolic agenls. I

However, there are marked differences between com
pounds: quetiaplne, for example, has a particularly
favourable EPS profile! with an incidence oC EPS no
different from placebo across the entire dose range.'
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Quetiapine also has a low propensity to calLc;e hyperpro
lactinaemia or sexual dysfunction." These properties
suggest that quetiapine may be more acceptable to patients
than alternative treatments.6 Other slde-eIfects, including a
tendency to induce weight gatn, have been observed to
varying degrees with most atypical antipsychotics.T Weight
gain may also adversely affect patients' quality of life nnd
compromise treatment compliance.

The association between antipsychotic medication and
weight gain has been recognized for more than 40 years.s

Historically, weight gain has been linked to efficacy of
antipsychotic medication, with increased weight being
linked to a positive outcome. However, more recent
research suggests this may not be the case.9

•
10

Weight gain is associated with increa.c;ed morbidlLy and
mortality in a wide range of conditions, including hyperten
sion, coronary heart disease, cerebrovascular disease, type 2
diabetes mellitus, various cancers, sleep apnoea and
respiratory problems.non It is also linked with morbidity
related to the ~ase being treated. Studies have shown tbat
weight gain causes relatively more distress than many of the
other side-e£fects commonly associated with antipsychotic
medication: 1),1" Uweight gain is considered unacceptable to
the patient, then compliance may be compromised,
potentially exacerbating the psycbotlc condition.

The CXtent to which antipsychottcs are associated with
weight gain varies considerably.701' Weight gains of 4.45,
4.15, 2.10 and 2.16 kg have been observed following
10 weeks' treatment with c1ozaplne, olanzapine, risper
idone and quetiapine, respectlvely.I'.I" However. the true
clinical significance of weight gain Is observed in the
context of long-term treatment. 11 is clear that long-term
treatment with some andpsychotlcs (in particular clozaplne
and olanzapine) is associated with considerable increase in
weight,9.IT Given the growing importance of this issue, the
present review assesses weight changes in patients with
schizophrenia during long-term treatment with quetlapine
monotherapy, focusing particularly on the potential effecls
cxCfted by dose or related to Body Mass Index (BMl).

Wright was assessed at baseltne in most patients and at
least once dUring follow-up, which varied across trials,
ranging 1T0m 6 weeks to beyond]8 months. Consequently,
the numbers of patients do not Indicate the length of
Callow-up, and patients were not assessed following
withdrawal of therapy. Baseline Body Mass Index (8M!)
was available for most patients. For analysis, patients were
grouped according to the National Institutes of Health
(NIH) National Heart. Lung,- and Blood Institute's slandard
categories for BMl.

STATISTICAL ANALYSIS

Weights were summarized using a last-observatioll
carried-forward approach within specified time intervals.
Since the present exploratory analysis was designed only
to highlight apparenf' contributors to weight change,
rather than to provide a definitive analysis of predictors of
weight change, no formal statistical analysis was
perfonned on these data.

RESULTS

Weight da~ were analysed from 427 patients with
schizophrenia Crom controlled and OLE studies in which
only queliapine was allowed as antipsychotic medication
throughout the double-blind and open-label extension
phase of each study. Patients received a mean daily
quctiaplne dose of 475 mg after one year of open-label
treatment. Patlent demographics are presented in Table I.

Minimal overall weight change was observed over
18 months of treatment wilh quetillpine. The mean weight
change from baseline was: 1.58 kg after 9-13 weeks
(11-170); 0.26 kg after 14- 26 weeks (n-165); 1.66 kg after
27-39 weeks (n=134); -1.53 kg after 40-52 weeks
(n-41); and 1.94 kg after 53-78 weeks (II..J46). (Note:
patients did not necessarily have weight recorded at all
timepoints.)

METHODS

Weight data were amilysed from controlled and uncon
trolled clinical trials of quetlapine and the respective open
label extensions (OLE). Patients with psychotic symptoms
were evaluated for eligibiUty to enter controlled and
uncontrolled studies of quetiapine according to the inclu
sion and exclusipn criteria of the particular study. Following
the clinical trial, patients were allowed to enter Into an open
label extension phase, where appropriate. Data from all
patients who had a DSM-lV diagnosis of schizophrenia are
included In the current review.

All concomitant antipsychotic medication was stopped
prior to entry Into the clinical s~udles, and treatmeill was
with quetiapine monotherapy throughout botb the double
blind and OLE periods of all sludles.

Tablf J
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EFFECT OF BASELINE BODY MAss INDEX

The mean change in weight from baseline to endpoint and
associated 95% confidence intuvals are shown in Figure J
for each baseline BMI category for those patients who
received at least 6 months' treatment with quetlapine
(mean duration 18.6 months), and whose weight was
recorded at baseline and endpoint. The mean dosage and
duration of lreatment are shown in Table 2 for each
baseline 8Ml category. These data indicate that long term
treatment with quetiaplne has very little overall effect on
weight, and the overlap of the. 95% CIs with the zero
change line allows quetlapine to be characterized as weighl
neutral. Moreover, there is a tendency towards beneficial
shifts in body welght in patients with BMI <18.5 kglml
and in those with BMI~35 kg/ml.

LoNGITUDINAL ANALYSIS OF WEIGHT CHANGE
BY DoSE

Any effect of quetlapln dose on weight WlIS investigated by
analysing weight al baseline and endpoint for each of three
dosage groups. The endpoinL villue was defined for each
palient as the final recorded weighl measuremenl thal was
taken. Patients were included in lhls analysis only if a
baseline weight value had been obtained and if there was al
least one other non-baseline value. Weight changes by dose
group are presented In Figure 2, using the modal dose
value for the last recorded weight value. These longitudinal
data and associated 95% confidence intervals (Cl) show
there is no effect of querlapine on wright at any dose. nor is
there any correlation between increasing dose and mean
long-tern) we~ht changes. These results are consistent with
those from a short-term dose-ranging study reported
previously.~,16

EFnCT OF GENDER

No clinically significantly different changes in weight from
basellne to endpoint were observed between male and

Long-terlll effect oj qlltliapi/le monotherapy on weighl 289

allI >300 to'lOO .NO

Modol dlllv do.... ondpoJollme!

Moan dullllan of 3.3 .07 3ZI
" ...menlldlyol

No of poll..... '03 N 17.

1'1,.",,2
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modlll dall)' dose al endpolnl In pclllatfS rCCtr.U'g q~djaplnt monolhtrapy
(endpoint iJ dtfirttd <IS /Ina! recordtd wdghl meaJurtllltnl)

female patients on long term treatment with queliapine.
Weight change! of - 0.58 kg and 1.94 kg were observed in
male (n=108) and female (0=70) patients. respectively.

WITHDRAWALS DUE TO WEIGHT GAIN

Only one patient withdrew (0.22%) as a result of an
adverse event of weight gain.

DISCUSSION

Results of the present analysis show that, in clinicalsludies
where no other antipsychotic medications were permitted
dUring the OLE phase of treatment, quetiapine was
associated with only minimal changes in weight in the
short term (8 weeks), and with an overall neulral effect on
weight with long~'term treatment. By comparison, an
increase or approxlmately 12 kg has been reponed after
12 months' lreatment with olanzaplne 12.5-17.5 m'll
day.17

BMI is widely accepted as being the most clinically
appropriate measure of weight change, since It describes
relative weight for height, and our analysis of the weight
change profile by baseline 8MI shows that in the long term
(18 months), weight changes in an but the severely obese
(BMI > 35 kgltn1

; Obesity Category 11) are small, with 95%
Cis overlapping the zero change line. Indeed, in this
severely obese group, long-term quetiapine therapy was
associated with a ravourable weight 1055. In addition, there
was a trend towards beneficial weight gain in underweight
patients (BMI < 18.5 kglm1

). Quetiapine appears therefore
to be associated with potentially beneficial shifts in body
weight towards nonnal values when individual 8MI
categories Rre considered.
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Tllbld
Weigl.1 changes from Ilastllne to endpoint" by baMlint I1MI category
In patltnts Irooled for al lC1l51 6 mont/Is with que/laplllt mOllolhcrapy

'Final 'e<alded weigh! mc:l",,,,menl

Weight gain with cenain antipsychotics (such as
clozapine and olanzapine) has been associated wjth the
development of diabetes,18 In this context it is interesting
to note that the addition of quetiaplne 10 ongoing c!ozal>il1e
Ihel1lpy in 65 patients significantly improved glycaemic
status in the 20% of patients who had developed diabetes
while on c10zaplne monotherapy.19 Furthermore, these
65 patients had also experienced a 6.5 kg mean increase in
weight dUring 6 months of clozapine monotherapy,
Addition of quetiapine to the treatment regimen resulted
in a mean weight loss of 4.2 kg over the subsequent
10 months.

Although various theories have been proposed, the
precise mechanism(s) Involved in the induction of weight
gain by atypical antipsychotic agents has not been fully
elucidated. It may be a multifactorial process, with
involvement of serotonergic, histaminergic and/or adrener
gic neurolransmission. Olanzaptne and c1ozapine, which
appear to be associated with comparatively large increases
in weight.9,l,,18,10 have been shown to increase circulating
leplin levels/I,ll which correlate positively with increased
8MI.

Antipsychotics also vary in the lime course of their
effect on weight gain, Weight changes occurring in the first
weeks of treatment, particularly tn patients who have
previously been untreated. have important implications for
compliance willi long-term antipsychotic medications,21 In
this regord, therefore, quetlapine woulil appear to have a
signUlc8nt advantage over other antipsychotlcs. In a
retrospective analysis, risperidone-treated patients reached
a weight plateau. after approximately 12 weeks, whereas
clozapine- and olanzapine-treated patients showed con
tinued increase in weight over a longer period (20 weeks).'
In contrast, the presenl analysis demonstrates that

quetiapine is associated with only a minimal change in
weight that does not appear to be dose-related, does not
increase over time, and does not appear to affect
compliance, Indeed, in a recent study of pBtients'
satisfaction with queriapine, the combination of eFficacy
and a favourable tolerability profile was reflected In high
levels of satisfaction and acceptance of long-term treatmenl,
and a normalization of eating habits in 73% of the sttldy
population.... Given the association of weight gain with
increased morbidity and morrality from hypenension and
Olllcrovascular disease,n.ll and its detrimental impact on
patients' well-being,U,J4 quetlapine's overall neutral or
'normalizing' effecl on weight in the IOllg term may have
wider implications for patients' overall health, and
associated healthcare cosl~.

In conclusion, weight changes in patients treated long
term with quetiapin,e when used as monotherapy are
neutral and potentially beneficial. and do not appear to
raise the medial! concerns associated with some other
atypical agents, Combined with quetiapine's balanced
combination of emcacy and tolctabllity, the present
analysis suggests that quetiapine has a favourable benefit
- risk profile as a first-choice antipsychotic in the long-term
treatment of schizophrenia.
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Id: Lm.lc410850894554945d8lf36421b63267
CN: SQIED00099292

Date: Saturday, February 26, 2000 6:48:00 PM GMT
From: Murray Michael MF

To: Owens Judith J; Rak Ihor IW; Wilkie Alison AM
Cc: Brecher Martin M; Czupryna Michael MJ; Denerley Paul PM; Gavin Jim JP;

Gorman Andrew AP; Holdsworth Debbie D; Jones Martin AM - PHMS; Litherland
Steve S; OBrien Shawn SP; Tugend Georgia GL; Tumas John JA; Westhead
Emma EK

Subject: RE: Short Report on Weight Gain
Custodians: Jones, Martin

From: Murray Michael MF

Sent: 2/26/2000 10:18:42 AM

To: Owens judith J; Wilkie Alison AM; Rak Ihor IW

cc: Holdsworth Debbie D; O'Brien Shawn SP; Gavin Jim JP; Litherland Steve S; jones Martin AM - PHMS;

Denerley Paul PM; Westhead Emma EK; Tumas John JA; Tugend Georgia GL; Czupryna Michael MJ;

Gorman Andrew AP; Brecher Martin M

BCC:

Subject: RE: Short Report on Weight Gain

Ihor,

Thank you for your excellent comments!!! Totally on mark. I agree we should be as aggressive as

possible on the weight gain issue. You make a great point about us giving up too much with EPS, lets

not concede all atypical are the same, they are not.

Ihor should definitely be one of the authors of this paper.

Thanks again for this input.

Mike Murray

Senior Product Strategist, SEROQUEL

1-800-456-3669 ext. 4328

michael.murray@astrazeneca.com

>----------

EXHIBIT __1.':/.__ .
WIT: t?. /tf K
DATE: 11- LV-Of
LINDA R6sSI RIDS

>From: Rak Ihor IW

>Sent: Friday, February 25, 2000 2:30 PM

> To: Owens judith J; Wilkie Alison AM

>Cc: Holdsworth Debbie D; O'Brien Shawn SP; Gavin jim JP; Litherland Steve S; Murray Michael MF;

SQlED00099292 Page 1 of3



jones Martin AM - PHMS; Denerley Paul PM; Westhead Emma EK; Tumas john JA; Tugend Georgia GL;

Czupryna Michael Mj; Gorman Andrew AP; Brecher Martin M

>Subject: RE: Short Report on Weight Gain

>
>judith

>

> Thank you for the opportunity to comment on this very important paper.

>

>1. I think we are giving away too much of our competitive advantage saying repeatedly that atypical

antipsychotics (as a class) have a much reduced tendency to cause EPS. Our competitors have been

able to undifferentiate themselves from Seroquel, despite our having the only true no dose related

advantage. I would tone down the linkage between less EPS with atypicals leading to greater attention

on weight changes.

>

>2. We need to emphasize much more that Seroquel treatment is NOT associated with a mean weight

gain in patients where it is used alone (without other antipsychotics). That should be the key message;

not that there is a small weight gain in a group of patients who were treated with Seroquel (with and

without other antipsychotics). The abstract and paper can mention these data, but then stress that finer

analyses and more relevant data tell a far better, and more clinically relevant to Seroquel. story.

>

>3. The last key point in the first section after the abstract: only minimal effects on weight is not strong

enough. We showed a mean weight loss in patients treated with Seroquel alone long term!

>

>4. Introduction: 5th paragraph: the weight gains in the Allison paper were NOT estimates. (Only the

quetiapine weight gain at 10 weeks in the poster not the paper was an estimate.) Later in that

paragraph: "psychotic symptoms other than schizophrenia" is incorrect; should be "disorders" replacing

"symptoms".

>

>5. The mean dose (446 mg) for the first study (and 475 mg for the second cohort) and the no dose

related effect finding are also important messages and should be included in the abstract.

>

>6. The one patient who withdrew from each study; are we certain that this is not the same patient? If

it is, we should say it is the same patient and not count the patient twice in two %. Since the second

cohort came from the first, it is possible this is one and the same patient.

>

> 7. Discussion: The first sentence" ... quetiapine treatment was associated with only a modest mean

increase in weight" is not the key message of this work, since that analysis did not separate out

patients treated with other antipsychotic medications. The net loss on quetiapine alone is the key

message. Stressing the importance of this distinction is key.

>

SQ JED00099292 Page 2 of3



>8. Last paragraph: Sentence "In conclusion, ... " should read more emphatically favorably for

quetiapine: "Weight changes in patients treated long term with quetiapine (alone or in combination with

other antispychotics) do not appear to raise potential medical concerns relating to significant weight

increases as seen with other atypical antipsychotic agents.">

>

>9. Lastly, I respectfully request that my name be added to the authors, in view of my contribution to

understanding this issue, data and poster generation since August 99.

>

>Kind regards

>

>Ihor

>

>

> ----------

> From: Wilkie Alison AM

> Sent: Wednesday, February 23, 2000 7:32 AM

> To: Owens Judith J

> Cc: Holdsworth Debbie D; O'Brien Shawn SP; Gavin Jim JP; Litherland Steve S; Murray Michael MF; Rak

Ihor IW; Jones Martin AM - PHMS; Denerley Paul PM; Westhead Emma EK; Tumas John JA; Tugend

Georgia GL; Czupryna Michael MJ; Gorman Andrew AP; Brecher Martin M

> Subject: FW: Short Report on Weight Gain

> Importance: High

>

> Judith

>

> Thanks for the opportunity to comment - I think this is very good. I've suggested amends to the

abstract section, attached.>

>

> ALSO: the paper refers to data out to S2 weeks only - therefore table 2 and figure 3 should reflect this

- ie be cut at 52 weeks. On this basis, is it possible for us to claim a neutral effect on weight with

Seroquel rather than 'minimal'??

>

> «File: Weight brief report.doc»

>

>

SQ 1ED00099292 Page 3 of3
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From:
Sent:
To:
Co:
Subject:

Aked Dominic DM
ThurSday. October 26, 2000 9:30 PM
Rak Ihor IW
O'Brien Shawn SP; Shadwell Pamela PG: Holdsworth Debbie D; Jones Martin AM - PHMS
RE: Data for weight neutral slide

Hi Ihor

Many thanks for this important feedback.

I agree we need to be able to tell a convincing story to our internal and external customers. I'm Slife we can do this.

• Re US PI: From what I can see any mention of weight gain in the US PI relates to short-term studies. We may be
able to make a clear distinction between this clinical situation and long-term treatment (that is, acutely psychotic
relapse versuslong~term maintenance). Presumably the latter is what is important clinically given that patients
receive 16rl(j'term trNitlTient

A promotid'naldaim'Seroquel'is we;gllt neutral during/ong-terril treatment should help to make this distinction.

• There may be a rationale to explain Why acutely psychotic patients may gain weight in the short term, following
effective therapy. The relief of negative symptoms, apathy etc, disorganised Ihinking, may result in return to normal
activities like having regular meals.

There are useful indicators in the patient satisfaction study to support the view that effective long term therapy with
Seroquel helps to normanse eating.

Benefits noticed in last 6 mo by patients on Seroquel
55% patients prepare and cook meals
64% go shopping for food/personalitems

73% eat more normally
Page 25 Figure 4C Clear Perspectives Vol 2 issue 3

EXHIBIT ---L yo-
WIT: -----Jf.J:1--
DATE:--ld<//~i
LINDA ROSSI AIDS~

Dom

One additional comment (where there's a ying there's a yang): if we look at incidence of patients gaining>7% base"ne
weight, we shoutd also consider looking at patients losing>7% baseline weight, or what would be con$idered a clinically
significantweight loss.

Kilidreg"r<Js

F.rom:
Sent:
To:
Ct:
Subject:

Rak Inor IW
25 October' 2000 02: 16
'Rob Kite'; HOldsworth Debbie 0; Jones Martin AM - PHMS
Shadwell Pamela PG: "".shworth Phillip P: Aked Dominic OM: Gavin Jim jP; UBrien Shavm SP
RE: Data fOI" weigl': neutral slide

All

I had lhe pleasure of presenting 5 weight slides (from the Intemational Speakers Training meeting) to the US
SEROQUEL Product Team.

The tilles of Ihe 5 slides were: SEROQUEL-minimai effect on weight long term; SEROQUEL- neutral effect on weight
at all doses; 3 slides-- Long-term SEROQUEL monotherapy has neutral effect on weight (1 with confidence intervals,
another n=112 of 53 weeks exposure and longer shifts in BMI category, and another shifts in 8MI category in
obese/severely obese patients).

~ DEPOSITION
~ EXHIBIT
! l\u.hl ~29
~1l1l?Ic>l mR AZiSER 3813664



They had some very good suggeslions based on their having to deal with the US label which states that SEROQUEL
causes dose related weight gain (NDA dataset).

1. Best to tell a story. Data from clinical trials showed this, but limitations are these. hence another dataset analysed

2. using differenl datasets raises suspicions if not adequately explained and justified.

3. when selecting a cohort of patients who were treated for 26 or 53 weeks minimum, suspicions are immediately
raised about the patients "censored": what was their mean weight change. For both cohorts of patients (those
diSplayed and those censored) how many experienced adverse events (weight gain >7% of body weight), how any
discontinued from the OLE due to weight gain, etc

4. BMI shifts not quickly understood; patients can not shift fromtheseverely obese BMI categOlY (already mentioned)

Certainly, the more of these comments that we examine and address, the more confidence we will haVe in our weight
neutral tnessage.

IhOr

Froin:
Sent:
To:
Cc:
$ubj£#;
Importance:

Rob

Jones Martin AM . PHMS
Friday, October 20, 2000 iO:25 ..c..M
'Rob Kite'; Holdsworth Debbie 0
Shadwell Pamela- PG; Ashworth Phillip P; Rak lhor IW: Aked Dominic OM; Gavin Jim JP
RE: Data- for \i.;eighl' neutral slide
High

Please find attached a word document containing the data that you need. There are 40 pages in totally. The first
20 refer to all doses, the last 20 to data frornwithin the 150·750 mg dose range.

In yesterday's Communication Planning Team meeting, it was decided to focus on the all dose cohort, for which
we have 1.78 scliizophrenic patients, with weight data beyond day 182, with BMI data. This data is slightly
differentto that preViously included in my slide.

The summary data for this cohort starts on page 6, with:

!------------ ,, + ~ +------~ i·------· I·- __ ----------t *---
___ L j

!1'.11

From this you should be able to get all the required data. The following page contains mean dose data for the
elitire cohort.

The next dozen or so pages divide these 178 patients into demographic sub-groups i.e. baseline BMI. gender,
age group, race. mean dose group (interesting ?). All the tables should contain data for 178 patients!

The analyses are then repeated for the 150-750 mg group

Hope this helps.

I am away on Mliday next week, but Pameta, or Phill Ashworth may be able to help you with any queries.

Regards
2
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1. PRODUCT DEVELOPMENT RATIONALE

1.1 Introduction

The Core Data Sheets for SEROQUEL is to be amended following an internal safety
evaluation and review meeting on 09 July 2008. The purpose of this document is to
summarize the key information on which the decision to amend the CDS was based, to
document the Core Data Sheet amendment and to support changes to local Prescribing
Information.

1.1.1 SEROQUEL and SEROQUEL XR

SEROQUEL and SEROQUEL XR are atypical antipsychotic agents, presented as tablets
containing quetiapine fumarate, which exhibits affinity for brain serotonin (5HT2) and
dopamine D I and D2 receptors. In addition, SEROQUELISEROQUEL XR also have high
affinity at histaminergic and adrenergic a I receptors, with a lower affinity at adrenergic a2
receptors, but no appreciable affinity at cholinergic, muscarinic or benzodiazepine receptors.

SEROQUEL was first approved for marketing in the United Kingdom (UK) on 31 July 1997
and was first launched in the UK on 22 September 1997. By 31 March 2008, SEROQUEL
has been approved in 89 countries for schizophrenia, 86 countries for bipolar mania, (with
Mexico being the first country to approve bipolar mania on 29 May 2003), 26 countries for
bipolar depression, (with Czech Republic being the first country to approve bipolar depression
on 27 September 2006), and in one country for bipolar maintenance (USA being the first
country to approve bipolar maintenance on 14 May 2008). SEROQUEL is presented as
tablets delivering a dose of25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 300 mg, or 400 mg of
quetiapine free-base. SEROQUEL is not approved for children or adolescents below 18 years
of age.

SEROQUEL XR was first approved for marketing in the United States (US) for acute
schizophrenia on 18 May 2007 and for maintenance of schizophrenia on 15 November 2007.
By 31 March 2008, SEROQUEL XR has been approved in 30 countries for schizophrenia
(including 14 countries in the Mutual Recognition Procedure), 7 countries for bipolar mania
(with Slovakia being the first country to approve bipolar mania on 28 June 2007), and in one
country for bipolar depression (Mexico being the first country to approve bipolar depression
in October 2007). SEROQUEL XR is presented as tablets delivering a dose of 50 mg, 200
mg, 300 mg, or 400 mg of quetiapine free-base. SEROQUEL XR is not approved for children
or adolescents below 18 years of age.

1.2 Proposed label change

The following text will be added to Section 4.8 Undesirable effects of the SEROQUEL CDS
under a subheading of Children and adolescents.

Children and adolescents
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The same ADRs described above for adults apply to children and adolescents. The
following table summarizes ADRs that occur in a higher frequency category in
children and adolescents patients (10-17 years of age) than in the adult population
or ADRs that have not been identified in the adult population.

Weight gain in children and adolescents

In one 6-week, placebo-controlled trial in adolescent patients (13-17 years of age)
with schizophrenia, the mean increase in body weight, was 2.0 kg in the quetiapine
group and -0.4 kg in the placebo group. Twenty one percent of quetiapine-treated
patients and 7% of placebo-treated patients gained 2: 7 % of their body weight.

In one 3-week, placebo-controlled trial in children and adolescent patients (10-17
years of age) with bipolar mania, the mean increase in body weight was 1.7 kg in
the quetiapine group and 0.4 kg in the placebo group. Twelve percent of
quetiapine-treated patients and 0% of placebo-treated patients gained 2: 7 % oftheir
body weight.

In the open-label study that enrolled patients from the above two trials, 63% of
patients (241/380) completed 26 weeks of therapy with quetiapine. After 26 weeks
of treatment, the mean increase in body weight was 4.4 kg. Forty five percent of the
patients gained 2: 7% of their body weight, not adjusted for normal growth. In order
to adjust for normal growth over 26 weeks an increase of at least 0.5 standard
deviation from baseline in BMI was used as a measure of a clinically significant
change; 18.3% of patients on quetiapine met this criterion after 26 weeks of
treatment.

Since clinical trials in pediatric patients have been conducted with SEROQUEL and not
SEROQUEL XR this change applies only to the SEROQUEL CDS.

2. OVERVIEW OF BIOPHARMACEUTICS

This section is not relevant to this document.

3. OVERVIEW OF CLINICAL PHARMACOLOGY

This section is not relevant to this document.

4. OVERVIEW OF EFFICACY

This section is not relevant to this document.
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5. OVERVIEW OF SAFETY

5.1 Data summary and discussion

5.1.1 Pediatric clinical trial data

The data presented below is taken from two acute placebo-controlled studies with
SEROQUEL in pediatric patients with schizophrenia or bipolar mania and one longer-term
open-label study with SEROQUEL. The patients in the longer-term trial were originally
enrolled in one of the two acute placebo-controlled trials. The following is a brief description
of these three trial s.

• D1441C00112: a 6-week, International, Multicenter, Randomized, Double-blind,
Parallel group, Placebo-controlled, Phase IIIb Study of the Efficacy and Safety of
Quetiapine Fumarate (SEROQUEVM) Immediate-release Tablets in Daily Doses of
400 mg and 800 mg Compared with Placebo in the Treatment of Adolescents with
Schizophrenia

• D1441C00149: a 3-week, Multicenter, Randomized, Double-blind, Parallel-group,
Placebo-controlled, Phase IIIb Study of the Efficacy and Safety of Quetiapine
Fumarate (SEROQUELTM) Immediate-release Tablets in Daily Doses of 400 mg
and 600 mg Compared with Placebo in the Treatment of Children and Adolescents
with Bipolar I Mania

• D1441C00150: a 26-week, International, Multicenter, Open-label Phase IIIb Study
of the Safety and Tolerability of Quetiapine Fumarate (SEROQUEVM)
Immediate-release Tablets in Daily Doses of 400 mg to 800 mg in Children and
Adolescents with Bipolar I Disorder and Adolescents with Schizophrenia

5.1.2 Acute placebo-controlled data

5.1.2.1 D144C00112

Mean increase in body weight

In study D 144COO112, mean weights were similar at baseline for the three treatment groups.
Mean changes in weight from baseline were higher for quetiapine-treated patients at each time
point compared to placebo. At Day 42, the mean changes from baseline were 2.2 kg in the
400 mg/day quetiapine group, 1.8 kg in the 800 mg/day quetiapine group, and -0.4 kg in the
placebo group (see Table I).

Table 1 D144C00112: Mean increase in weight from baseline

Change from
Baseline

Day 42

QTP 400 mg

2.2 kg

6

QTP 800 mg

1.8 kg

PLACEBO

-0.4 kg



Patients with 2:7°;', weight gain

A higher percentage of quetiapine-treated patients (23.21 % in the 400 mg/day and 18.18% in
the 800 mg/day) had 2:7% weight gain at Day 42 compared to the placebo-treated patients
(6.82%) (see Table 2).

Table 2 D144C00112: Patients with 2: 7% weight gain (Summary safety
population)

Visit

Day 42

QTP 400 mg
N=56
n (%)

13 (23.2)

QTP 800 mg
N=55
n (%)

10(18.2)

PLA
N=44
n (%)

3 (6.8)

5.1.2.2 D144C00149

Mean increase in weight

Mean increases in weight from baseline to Day 21 were higher for quetiapine-treated patients
at each time point compared to placebo. These increases from baseline were 1.7 kg in the
400 mg quetiapine-treated group, 1.7 kg in the 600 mg quetiapine-treated group and 0.4 kg in
the placebo group. Quetiapine-treated patients experienced higher mean increases in weight
compared to placebo at Day 21 (see Table 3).

Table 3 D144C00149: Mean increase in weight from baseline

Change from baseline QTP 400 mg

Day 2] 1.7 kg

QTP600 mg

1.7 kg

PLA

0.4 kg

Patients with 2:7% weight gain

A higher percentage of quetiapine-treated patients (14.47% in the 400 mg/day and 9.88% in
the 600 mg/day) had 2:7% weight gain at Day 21 compared to placebo-treated patients (0%)
(see Table 4).

Table 4

Visit

Day 21

D144C00149: Patients with 2:7% weight gain (Summary safety
population)

QTP 400 mg QTP 600 mg PLACEBO
N=76 N=81 N=68
n (%) n (%) n (%)

11 (145) 8 (9.9) 0(0)
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5.1.3 Longer-term open-label pediatric data

5.1.3.1 D1441C00150

Study D1441 COO 150 was an open-label extension study designed to assess the safety and
tolerability of quetiapine (flexibly dosed at 400 mg/day to 800 mg/day) in adolescents with
schizophrenia (continuing from Study D144COO112) and in children and adolescents with
bipolar I disorder (continuing from Study DI44COOI49). There were a total of380 patients in
the safety analysis set, including 175 with schizophrenia and 205 with mania. Sixty-three
percent of patients (241) completed 26 weeks of therapy with quetiapine.

All patients treated with quetiapine 50 mg/day on Day I then escalated to 400 mg on Day 5.
From Day 5, the target dose of 400 mg/day was maintained or increased by no more than
100 mg/day, up to 800 mg/day or adjusted down to 200 mg/day. Patients were treated for up
to 26 weeks.

Mean increase in weight

The mean change in weight for schizophrenia and bipolar I patients (who enrolled) from OL
baseline as well as DB baseline to final visit are provided in Table 5.

8



Table 5 Study D1441C00150: mean changes from baseline to the final visit
(safety population)

Acute feeder study treatmeut

Prior Placebo (N~129) All prior QTP (N~25J) Total (N~380)

n Mean SD n Mean SD n Mean SD

112 DB Baseline

Final visit (150 OL BSLN) 62 67.4 16.3 113 64.8 19.2 175 657 18.2

Change from 112 DB BSLN 62 4.1 8.5 113 4.8 10.8 175 4.6 10.0

Change from 150 OL Baseline 62 4.3 6.9 113 2.8 10.1 175 3.3 9.1

149 DB Baseline

Final visit (150 OL BSLN) 64 68.3 21.9 136 64.5 18.4 200 658 19.6

Change from 149 DB BSLN 64 5.8 6.4 136 5. I 5.7 200 5.3 5.9

Change from 150 OL Baseline 64 5.5 5.8 135 3.2 4.8 199 4.0 5.2

Total 149 and 1]2 pooled DB
Baseline

Final visit (150 OL BSLN) 126 67.9 19.3 249 64.7 18.7 375 65.7 19.0

Change from DB BSLN 126 5.0 7.50 249 5.0 8.3 375 50 8.1

Change from 150 OL Baseline 126 4.9 6.4 248 3.0 7.6 374 3.7 7.3

In patients who completed 26 weeks of therapy with quetiapine (n=24I) in
Trial D1441COOl50, the mean change in weight from OL baseline was 4.4 kg.

Patients with ::::7% weight gain

In the safety population, 134 patients (35.6%) experienced 2':7% weight gain from OL baseline
to final visit (see Table 6).
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Table 6 Study D1441C00150: Patients with:::: 7% weight gain (Summary
safety population)

Acute feeder study treatment

Prior Placebo (N~129) Prior All QTP (N~25J) Total (N~380)

N 0 (%) N 0 (%) N n (%)

Pooled data 149 and I 12

From DB Baseline 127 58 45.7 249 119 47.8 376 177 47.1

From 150 OL Baseline 127 50 39.4 249 84 33.7 376 134 35.6

Study 112 (schizophrenia)

From DB Baseline 62 24 38.7 113 43 38.1 175 67 38.3

From 150 OL Baseline 62 19 30.6 113 32 28.3 175 51 29.1

Study 149 (BP I)

From DB Baseline 65 34 52.3 136 76 55.9 201 110 54.7

From 150 OL Baseline 65 31 47.7 136 52 38.2 201 83 41.3

Of the patients who completed 26 weeks of treatment with quetiapine, 44.8% (108/241) had a
::::7% increase in weight from OL baseline.

5.1.4

5.1.4.1

Additional analysis of Pediatric data

Z-scores

Since body weight and height should increase in children, data showing an increase in weight
with time sometimes may not indicate a problem. One convenient way to express body
weight is in tenDS of body mass index (BMI), since with BMI, the weight is adjusted for
height (Correll et a12006).

A better measure of weight change in children and adolescents is to convert the mean weight
and BM! to a Z-score taking into consideration the age and gender of the subject. Z-scores are
able to show how different a child's weight or BM! is from the average children of the same
height (Reyes et al 2006).

One of the criteria proposed to show significant weight gain in children and adolescents is a
greater than or equal to an increase in BMI Z-score of 0.5 over any duration of time (Correll et
a12006). This increase represents a change of 0.5 standard deviation from baseline.
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BMI Z-scores

The mean BMI Z-scores (for patients who enrolled in study D1441C00150) from the DB
baseline for schizophrenia to the final visit and end of treatment are higher for the prior
placebo group compared to the prior quetiapine group (see Table 7).

Table 7 Study D1441C00150: Mean values ofBMI Z score at baseline, end of
treatment and final visit (safety population)

Acute feeder study treatment

Prior Placebo (N=129) All prior QTP (N=251) Total (N=380)

n Mean SD n Mean SD n Mean SD

112 DB Baseline 62 0.3 1.2 113 -0.1 1.4 175 0.0 1.3

Week 26 41 0.4 1.1 86 0.1 1.22 127 0.2 1.2

Final Visit 62 0.5 1.0 113 0.2 1.3 175 0.3 1.2

149 DB Baseline 67 LOa 1.0 138 0.9 11 1.1 205 0.9:1 1.0

Week 26 37 1.2 1.0 77 1.2 1.0 114 1.2 1.0

Final Visit 63 1.2 1.0 135 1.0 1.0 198 l.l 1.0

DB Total Baseline 129 0.6 1.2 251 0.4 1.3 380 0.5 1.3

Week 26 78 0.8 1.1 163 0.6 1.2 241 0.7 1.2

Final Visit 125 0.9 1.0 248 0.7 1.2 373 0.7 1.2

, The mean BM! Z score at baseline is much higher for the 149 population

Table 8 below shows patients who had a2: 0.5 shift in BMI Z-score during trial Dl441COOl50
from both DB baseline and OL baseline and by indication. Of all patients who completed 26
weeks of treatment with quetiapine, 18.3% (44/241) had a shift of2: 0.5 BMI Z-score.
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Table 8

Occurrence

Time/baseline

End of

Treatment/DB

End of

Treatment/OL

Patients with:::: 0.5 shift in BMI Z score in Study D1441C00150 by
indication

Schizophrenia to OL 150 BPto OL 150 OLISO

DB All DB Placebo DB All DB Placebo OL AII-
Qnetiapine Quetiapine Qnetiapine

nIN (%) nIN ('Yo) nIN (%) nIN (%) NIN (%)

24/113 (21.2)' 17/62 (27.4)' 29/135 (21.5)' 12/63 (19)' 82/373 (22)

]6/1]3 (l4.2)b 15/62 (24) b 11/133 (8.3) b 12/63 (19)b 54/371 (14.6) b

, From double blind baseline of study] ]2 to end of study ISO; b From OL baseline of study ISO to end of study
150;' From double blind baseline of study 149 to end of study ISO

Patients with ::::0.5 shift in standardized BMI Z-score in Study D1441C00150 by age
group

A similar percentage of patients ::':12 years of age (who enrolled in study D1441C00150)
treated with prior placebo (28% at EOT) had ::::0.5 shift in standardized BMI Z-score
compared with prior quetiapine-treated patients (25% at EOT) from the DB baseline (see
Table 9).

A higher percentage of patients ::':12 years of age (who enrolled in study 01441 COOI50)
treated with prior placebo (24% at EOT) had ::::0.5 shift in standardized BMI Z-score
compared with prior quetiapine-treated patients (8.6% at EOT) from the OL baseline (see
Table 9).

A similar percentage of pediatric patients 13-18 years of age (who enrolled in study
D1441 COO150) treated with prior placebo (22% at EOT) had ::::0.5 shift in standardized BMI
Z-score compared to prior quetiapine-treated patients (20.1 % at EOT) from the DB baseline
(see Table 9).

A higher percentage of pediatric patients 13-18 years of age (who enrolled in study
D1441 COO 150) treated with prior placebo (21 % at EOT) had ::::0.5 shift in standardized BMI
Z-score compared to prior quetiapine-treated patients (11.7% at EOT) from the OL baseline
(see Table 9).
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Table 9

Occurrence

Time/baseline

End of
Treatment/DB

End of
TreatmentiOL

Patients with 2:0.5 shift in BMI Z score in Study D1441C00150 by age
group*

:0; 12 years OL 150 13 to 17 years OL 150 OL 150

DB All DB Placebo DB All DB Placebo OL AII-
Quetiapine Quetiapine Quetiapine

nlN (%) nlN (%) nlN (%) nlN (%) nlN (%)

15/59 (25) 7/25 (28) 38/189 (20.1) 22/1 00 (22) 82/373 (22)

5/58 (8.6) 6/25 (24) 22/188 (11.7) 211100 (21) 54/371 (14.6)

* Study 112 was a six week placebo controlled trial in adolescent patients (13-17 years) and study 149 was a
three week trial in children and adolescent patients (10-17 years)

5.1.4.2 Overall summary of pediatric clinical trial data

In trial D144lCOOJ 12, the mean increase in body weight was 2 kg in the quetiapine group and
-0.4 kg in the placebo group. Twenty-one percent of quetiapine patients and 7% of placebo
patients had gained 2:7% of their body weight.

In trial D144C00149, the mean increase in body weight was 1.7 kg in the quetiapine group
and 0.4 kg in the placebo group. Twelve percent of quetiapine patients and 0% of placebo
patients had gained >:7% of their body weight.

In trial D1441 COO 150, where 63 % of patients (241/380) completed 26 weeks of therapy with
quetiapine, the mean increase in body weight was 4.4 kg. Forty-five percent of the patients
had >:7% increase in body weight, not adjusted for normal growth. In order to adjust for
normal growth over 26 weeks, an increase of at least 0.5 standard deviation from baseline in
BMI was used as a measure of a clinically significant change; 18.3% of patients on quetiapine
met this criterion after 26 weeks of treatment.

6. BENEFITS AND RISKS CONCLUSIONS

The purpose of this application is to update the SEROQUEL Core Data Sheet and local
Prescribing information with current findings in relation to weight gain in patients treated with
quetiapine. AstraZeneca believes that these data do not alter the overall safety and tolerability
profile of SEROQUEL and SEROQUEL XR and that the benefit/risk profile of SEROQUEL
and SEROQUEL XR remains positive.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heaith Service

Food and Drug Administration
Rockvllie, MD 20857

NDA 20-639/8-036
NDA 22-047/8-001

AstraZeneca Pharmaceuticals LP
Attention: Gerald Limp
Director, Regulatory Affairs
1800 Concord Pike, PO Box 8355
Wilmington, DE 19803-8355

Dear Mr. Limp:

EXHIBIXL---
WIT: k
OATE:j(~ "lA-oL
LINDA ROSSI RIOS

We acknowledge receipt of your supplemental new drug applications dated June 22, 2007, and July 25,
2007, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Seroquel
(quetiapine fumarate) tablets (NDA 20-639) and Seroque] XR (quetiapine fumarate) extended-release
tablets (NDA 22-047).

We additionally refer to an Agency letter dated January 8, 2008, requesting information on glucose
abnormalities.

These applications, submitted as "Changes Being Effected" supplements, provide for the following
revisions to product labeling:

20-63918-036 dated June 22, 2007
• Revisions throughout labeling to provide for new information on quetiapine and hyperglycemia.

22-04718-001 dated Jnly 25, 2007
• Revisions throughout labeling to provide for new information on quetiapine and hyperglycemia.
• Revisions to the Adverse Reactions-Postmarketing Experience section.
• Revisions to the Drug Interactions-P450 3A Inhibitors section.

We have complet~d our review of these suppl~mental applications, and they are approvable.

In general, the revisions made to the Postmarketing Experience and Drug Interactions sections are
acceptable, and these comments were conveyed to you in an Agency letter dated May 13,2008.

However, we are requesting the following changes to your proposed labeling (double underline font
denotes additions and strike through font denotes deletions) before we can take a final action on these
supplemental applications.

In 2 long-term placebo-controlled randomized withdrawal clinical trials, mean exposure Q[
213 days for SEROQUEL (646 patients) and 152 days for placebo (680 patient;), the
exposure-adjusted rate ofany increased blood glucose level!?: 126 mg/dl) fer patients mere
than 8 hew'S since a meal was 18.0 per 100 patient years for SEROQUEL (10.7% ofpatients)



NDAs 20-639/S-036 & 22-047/S-001
Page 2

and 9.5 for placebo per 100 patient years (4.6% ofpatients). The mean change in glucose
fIOI1JJ:HJsg1ine was +5 0 mg/d! for SEROOllEL and -005 mg/dl for placebo Becau,e of
limitations in the study-iie;;igngJ.h£s.gJQng-Lerm trials as well as lack Qfconfirmed fasting
g1uCQse data the effects ofSEROQUJj:L on blQod g1uCQse may be underestimated

For the 2 long teon placebo-controlled bipolar maintenance trials, we are deleting the
statement "more than 8 hours since a meal" from the proposed labeling language. In general,
it does indicate fasting, but you indicated that there was still the possibility of caloric intake in
the form of liquids or snacks. Therefore, since these subjects may not have been in a fasting
state, this phrase should be deleted to reduce confusion.

Since the 2 long-term placebo-controlled bipolar maintenance trials studies were randomized
withdrawal trials, there is some bias in that only subjects who were able to tolerate quetiapine
in the open-label phase are then randomized. If subjects did not tolerate quetiapine in the
open label phase, if they dropped out due to elevations in blood glucose for example, they
would not be randomized and the overall effect of the drug on this parameter would be
skewed. Therefore, because of this design issue, the overall effect of Seroquel on blood
glucose could be underestimated.

In short-term (I2 weeks duration or less) placebo-controlled clinical trials (3342 treated with
Seroquel and 1490 treated with placebo), the percent ofpatients who had a/asting blood
glucose ?:.126 mgldl or a non fasting blood glucose ?:.l00 mgldl was 3.5%for quetiapine and
2. I%for placebo. The mean inc/:£(JJe in glucose from baseline was 2 70 mgld! for
,~EEOQUEL and I 06 mgldl fO[Jl.lacebo.

For the 24 week active-controlled trial designed to evaluate glycemic status, you included only
the LS mean data, and not the mean change from baseline to week 24 for the quetiapine group.
Please provide us these data so that it can be incorporated into product labeling.

Based on the PLR regulations, your proposed addition of "Adverse Reactions, Vital Signs and
Laboratory Studies, Hyperglycemia (6.2)" under RECENT MAJOR CHANGES in the Highlights
should be deleted.

Additionally, we would refer you to our January 8, 2008 letter requesting information on the following
glucose data. Please submit these information by the requested due date, June 30, 2008.

• Glucose mean and median change analyses of serum glucose levels by baseline values (baseline to
endpoint and baseline to highest measurement for fasting and non-fasting data)

• Fasting serum glucose post-treatment cut-off values are 140 mg/dL, 200 mg/dL, and 300 mg/dL

• Non-fasting serum glucose post-treatment cut-off value level is 300 mg/dL

• Observed case analyses of mean glucose change for the following specified exposure durations - 2
weeks, 4 weeks, 8 weeks, 12 weeks, 24 weeks, and 48 weeks

• Analyses of the proportion of subjects with post-baseline hemoglobin AI c?:. 6.1 %, 8%, 10%, and
12% among patients with baseline hemoglobin A lc values below 6.1 %
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• Analyses of the proportion of subjects with treatment-emergent glycosuria (defined as any glucose
in the urine) for each subject

If you have any questions, call Kimberly Updegraff, Regulatory Project Manager, at 301·796·2201.

Sincerely,

{See appended electronic signature page}

Thomas Laughren, M.D.
Director
Division of Psychiatry Products
Office of Drug Evaluation 1
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.

/s/

Thomas Laughren
6/25/2008 04:03:23 PM



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDAs 20-639, 22-047

Gerald Limp
Director, Regulatory Affairs
AstraZeneca Pharmaceuticals LP
1800 Concord Pike, PO Box 8355
Wilmington, DE 19803-8355

Dear Mr. Limp:

EXHIBIT d?.1
WIT:_te&A;:
DATE:~~
LINDA ROSSI R/OS

Please refer to your New Drug Applications (NDAs) submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Seroquel (quetiapine fumarate) Tablets (NDA 20-639)
and Seroquel XR (quetiapine fumarate) Extended-Release Tablets (NDA 22-047).

'rhe Division of Psychiatry Products is evaluating the effects of atypical antipsychotic drugs on
metabolic parameters (e.g., weight, lipids, and glucose). We are writing to request analyses from
your clinical development program.

Subject Groups to Be Evaluated

In Tablc I below, we outline the subject groups for which we request information. For each
analysis discussed subsequently, we request evaluation related to each of the groupings in Table
I (9 total), unless otherwise noted.

Table I. Subject Groups to Be Evaluated

I. All Adult Subjects
I. Adult Subjects in Placebo-Controlled Trials
2. Adult Subjects in Comparator-Controlled Trials §
3. All Adult Quetiapine-treated Subject Data, Controlled and Uncontrolled

II. Pediatric and Adolescent Subjects (Age <18 at Time of Enrollment) i'
I. Pediatric and Adolescent Subjects in Placebo-Controlled Trials
2. Pediatric and Adolescent Subjects in Comparator-Controlled Trials §
3. All Pediatric and Adolescent Quetiapine-treated Subject Data, Controlled and Uncontrolled

Ill. Subjects with First Episode Psychosis and Antipsychotic-NaIve Subjects'
I. Subjects with First Episode Psychosis and Antipsychotic-NaiVe Subjects in Placebo

Controlled Trials
2. Subjects with First Episode Psychosis and Antipsychotic-NaIve Subjects in Comparator

Controlled Trials §



3. All Data for Quetiapine-treated Subjects with First Episode Psychosis and Antipsychotic
Na"ive Subjects, Controlled and Uncontrolled

§ For evaluations of comparator-controlled trials, we request separate evaluations for each
comparator with data for more than 50 subjects.

t Include all pediatric and adolescent subjects, including subjects in trials that do not enroll only
pediatric or adolescent subjects.

* This subject group is comprised of two categories of subjects: subjects with tirst episode
psychosis and antipsychotic-naiVe subjects. This group includes subjects from trials with
psychiatric indications only and includes adult and pediatric subjects. Include all subjects with
tirst episode psychosis and all antipsychotic-naIve subjects, including subjects in trials that did
not enroll these types of subjects exclusively. We detine antipsychotic-na"ive subjects as those
who have received antipsychotic therapy for four months or less prior to study enrollment.

Subject Exclusion Criteria

We request the exclusion of subjects from trials that meet the following criteria:

• Studies without a source drug monotherapy ann

• Studies with duration under 7 days

• Studies with a relapse-prevention study design, in which subjects had source drug
exposure prior to randomization

• Studies evaluating the source drug using routes of drug delivery other than oral drug
delivery (e.g., intramuscular, intravenous)

Tables Summarizing Clinical Trials for Each Subject Group

We request tables with summary information on clinical trials with metabolic data. For each
subject group in Table I (9 total) provide a data table with the 18 columns summarized in Table
2. Each row should contain information on a single clinical trial.

Table 2. Clinical Trial Information

Column Column Name Description Notes
Number

1 Study Clinical Trial Name

2 Indication Trial Indication



I Column Column Name Description I Notes
. Number

3 Quetiapine N Number of subjects in the clinical trial
who received the source drug

I

4 Quetiapine Range of source drug doses used in
Dose Range the clinical trial

I

5 Placebo N Number of subjects in the clinical trial
who received placebo. If no subj ects
received placebo, leave the column
blank.

6 Comparator Name of the comparator(s) used in the
trial. Multiple comparators may be

Ilisted.

7 Comparator N Number of subjects in the trial who Comparator Comparator

received the comparator. If there are
N

, multiple comparators, list comparator Comp 1 43 i,
N adjacent to the comparator (see Comp2 55
example).

8 Total If not measured, leave blank.
Cholesterol Otherwise, enter one of the following:

R (random)

NF (non-fasting)

F (fasting

9 HDL Ifnot measured, leave blank.
Cholesterol Otherwise, enter one of the following:

R (random)
I I

NF (non-fasting)

F (fasting

10 LDL If not measured, leave blank.
Cholesterol Otherwise, enter one of the following:



Column Column Name Description Notes
Number

R (random)

NF (non-fasting)

F (fasting

11 Triglycerides If not measured, leave blank.
Otherwise, enter one of the following:

R (random)

I
NF (non-fasting)

F (fasting
..

12 Glucose If not measured, leave blank.
Otherwise, enter one of the following:

R (random)

NF (non-fasting)

F (fasting

13 HbAlc Hemoglobin A Ic. If not measured,
leave blank. If measured, enter Y for
yes.

14 UA glucose Urine glucose. If not measured, leave
blank. If measured, enter Y for yes.

15 Weight If not measured, leave blank. If
measured, enter Y for yes.

16 Duration Enter the duration controlled in weeks.
Controlled

I
17 Duration ! Enter the Duration Uncontrolled in

Uncontrolled I Weeks

18 Notes Any additional notes about the study

I
. (optional).

I



Tables Summarizing Subject Demographic Information

We request demographic tables for each of the nine subject groups described in Table 1 with the
following information:

• Mean Age

• Gender

• Race

• Treatment Indication

• Mean Modal Dose Received

• Median Time of Exposure to Treatment

• Number of Years Since First Antipsychotic Medication Prescribed (if available)

• Percent Discontinued due to Lack of Efficacy

• Percent Discontinued to Side Effect

• Percent Discontinued Due to Metabolic Side Effect

• Mean Baseline Weight

• Mean Baseline BM!

Tables Summarizing Subject Metabolic Data

Eaeh data table should clearly list:

• The studies from whieh analyses were derived

• The mean modal dose of treatment reeeived by each subject group

• The median, range, and interquartile range of treatment exposure time for each suhject
group

We have the following specific requests regarding the analysis plan for weight, lipids, and
glucose:



1. Weight

LA. Weight: Mean Change Analyses

• We request analyses of simple mean changes in weight and in body mass index (BM!)
from baseline to last observation earried forward (LOCF) endpoint for all patients in each
subject group; we also request similar mean change analyses of subgroups divided
according to World Health Organization categories of baseline BMl: Underweight
(BMl<18.s), Normal Weight (I8.s:'SBMl<25), Overweight (2s:'SBMI<30), and Obese
(BMl2:30). We request that treatment effect be assessed based on an analysis of variance
(ANOYA) model with terms for protocol and treatment. It is not neccssary to perform
this analysis on the combined controlled and uncontrolled subject groups.

• We request observed case analyses of mean change for the following specified exposure
durations: 2 weeks, 4 weeks, 8 weeks, 12 weeks, 24 weeks, and 48 weeks. For these
analyses, mean weight change should be repOlied for all patients who completed the
study time up to the time point specified for that analysis. Comparison between
treatment groups should be conducted and p-values reported. We request information on
all subject groups in Table I for this analysis.

L B. Weight: Categorical Analyses

To assess for weight gain outliers in each subject group, stratifying by treatment exposure time,
we request analyses sim ilar in format to the table below:

Table 3. Combined Weight Data
.6 weeks 6 months 12 months ' 24 months 36 months

Weight change n % n % n % n % n %
(kg)
Wt change :'SO 500 10
O<Wt 500 10

I~change<5

5<Wt 500 10
change<IO
10<Wt .500 10
change<ls

• Is<Wt 500 10
change:'S20
20<Wt 500 10

I
I

change<25 I
25<Wt 500 10 I



change<30
30<Wt 500 10
change:':J5
35<Wt 500 10
change<40
Wt change>40 500 10
Total for time 500 100 100 100 ]0 100
point 0 0

o Using this format, we request analyses for all subject groups in Table I.
o Since changes in weight are sometimes difficult to interpret in pediatric populations, we

request additional tables displaying change in BMI. The format is similar to Table 3,
except that it substitutes "BMI Change" for "Weight Change." The BM] change
catcgories should bc as follows: BM] change :':0, O<BM] change:': I, I<BM] change:':2,
2<BM] change:':3, 3<BM] change:':4, 4<BMI change:':5, 5<BM] change:,:6, 6<BM]
change:':9, 9<BM] change:':] 2, 12<BM] change:':15, and BM] change>15.

o Plcase ensure that analyses have not included individual subjects more than once.

II. Lipids

II. A. Lipids: Mean Change Analyses

o Assess simple mean changes in the following lipid parameters: total eholesterol
(combined fasting and non-fasting), fasting triglyeerides, non-fasting triglycerides, HDL
cholesterol (combined fasting and non-lasting), and fasting LDL cholesterol. We request
that treatment effect be assessed based on an analysis of variance (ANOYA) model with
terms for protocol and treatment. It is not necessary to perform this analysis on the
combined controlled and uncontrolled subject groups. Otherwise, we request analyses
for the placebo-controlled and comparator-controlled subject groups in Table I.

o We request analyses of all subject groups listed in Table 1. Because exposure time is
essential to interpreting lipid results, we request for each subject group separate analyses
of: I.) All subjects and 2.) Subjccts with at least 12 weeks of exposure 3.) Subjects with
at least 24 weeks of exposure.

o We request that median exposure at time of lipid measurement also be listed with eaeh
table related to lipids. This is in addition to information on clinical trials included in
calculations, drug exposure time, and dose requested earlier in this document.

o Report the mean baseline lipid value, post-treatment lipid value, and magnitude of
change.

11. B. Lipids: Categorical Analyses



II. B. 1. Lipid Categorical Analyses: Adult Subjects

• We request analyses of all subject groups listed in Table 1. Because exposure time is
essential to interpreting lipid results, we request for each subject group in Table I
separate analyses of: 1.) All subjects and 2.) Subjects with at least 12 weeks of exposure
3.) Subjects with at least 24 weeks of exposure.

• We request that median exposure at time of lipid measurement also be listed with each
table related to lipids. This is in addition to information previously requested on studies
included, dose, and treatment exposure time.

• In tables of categorical lipid analyses, report the mean or median baseline, post-baseline,
and change in lipid values for each analysis.

• We request the following analyses of treatment-emergent significant changes in lipids
listed in Tables 4 and 5.

Table 4. Treatment-Emergent Significant Changes in Lipids: Based on NCEP-based
Classifications for Adults*

Baseline Postbaseline
Total Cholesterol (Fasting and Non-Fasting)*
Normal to High <200 mg/dL >240 mg/dL
Borderline to High >200 and <240 mg/dL >240 mg/dL
Normal/Borderline to High <240 mg/dL >240 mg/dL

: Normal to Borderline/High <200 mg/dL >200 mg/dL

.

LDL Cholesterol (Fasting)
Normal to High <100 mg/dL > 160 mg/dL
Borderline to High >100 and <160 mg/dL >160 mg/dL
Normal/Borderline to High <160 mg/dL >160 mg/dL
Normal to Borderline/High < I00 mg/dL > I00 mg/dL

i HDL Cholesterol (Fasting and Non-fasting)*
Normal to Low >40 mg/dL <40 mg/dL

Triglycerides (Fasting) i

Normal to High <150 mg/dL >200 mg/dL
Normal to Very High <ISO mg/dL >500 mg/dL
Borderline to High > 150 and <200 mg/dL >200 mg/dL

i Borderline to Very High > 150 and <200 mg/dL 1>500 mg/dL i
Normal/Borderline to High <200 mg/dL >200 mg/dL

I Normal/Borderline to Very High <200 mg/dL >500 mg/dL



I Normal to Borderiine/HighlVery High I <ISO mg/dL 1>150 mg/dL

* The National Cholesterol Education Program (NCEP) Adult Treatment Program
Classifications of lipids refer to fasting lipid measurements. However, given that total
cholesterol and HDL cholesterol measurements are not significantly changed by fasting status
and that the majority of clinical trial lipid data is non-fasting, we elect to include fasting and non
fasting values for total cholesterol and HDL cholesterol in combined analyses.

nificant Changes in Lipids: Additional Analyses
Baseline ' Post-baseline

Treatment- emergent very high triglycerides (fasting)

Treatment-emergent very high triglycerides (non
fasting and random)

Treatment-emergent triglycerides > 1000 mg/dL (All
cases-fasting, non-fasting, and random)

Fasting
triglycerides
<500 mg/dL
Non-fasting and
random
triglycerides
<500 mg/dL
Triglycerides
<1000 mg/dL
Any value

Fasting
'I triglycerides
2500 mg/dL
Non-fasting
and random
triglycerides i

2500 mg/dL
Triglycerides

i 2 I000 mg/dL
Increased
fasting or

I
I non-fasting

total
, cholesterol

>40 mg/dL
Change in fasting LDL cholesterol 2 30 mg/dL at any Any value Increased
time post-baseline2 fasting LDL

cholesterol 2
30 mg/dL

Change in fasting or non-fasting,HDL cholesterol 220 Any value Decreased
mg/dL at any time post-baseline' fasting or

non-fasting
HDL
cholesterol
>20 mg/dL

Change in fasting triglycerides 250 mg/dL at any time Any value Increased
post-baseline4 fasting

triglycerides
! >50 mg/dL



! We also request subgroup analyses based on the following categories of baseline fasting or
nonfasting total cholesterol for adults: Normal «200 mg/dL), Borderline C:::200 and <240
mgidL), and High C:::240 mg/dL). For pediatric subjects use the total cholesterol categories listed
in Table 6.
2 We also request subgroup analyses based on the following categories of baseline fasting LOL
cholesterol for adults: Normal «100 mg/dL), Borderline (:::::100 and <160 mg/dL), and High
(::::: 160 mg/dL). For pediatric subjects use the fasting LOL cholesterol categories listed in Table 6.
1 We also request subgroup analyses based on the following categories of baseline fasting or non
fasting HOL cholesterol: Normal (:::::40 mg/dL) and Low «40 mg/dL).
4 We also request subgroup analyses based on the following categories of baseline fasting
triglycerides: Normal «150 mg/dL), Borderline (:::::150 and <200 mg/dL), High (:::::200 and <500
mg/dL), and Very High (:::::500 mg/dL).

II. B. 2. Lipid Categorical Analyses: Pediatric Subjects

Because the National Cholesterol Education Program (NCEP) defines borderline and high cut
off values for 10010 cholesterol and total cholesterol differently in pediatric subjects, we request
using these criteria in pediatric subject analyses.! The LOL cholesterol criteria apply to fasting
lipid measurements, and the total cholesterol criteria apply to fasting and non-fasting lipid
measurements.

Since NCEP has designated specific pediatric cut-off values for neither HOL cholesterol nor
triglycerides, we request using identical categories for clinically significant changes in HOL
cholesterol and triglycerides in adult and pediatric subjects (see Tables 4 and 5 above).

Regarding the pediatric and adolescent subject groups only, we request the following categorical
lipid analyses (Tables 7) based on the NCEP criteria (Table 6).

Table 6 Criteria for Abnormal Metabolic Values in Pediatric Subjects
Criterion Abnormal Value in Pediatric Subjects

Normal Fasting LOL Cholesterol Level <110 mgidL
, Borderline Fasting 10010 Cholesterol Level 110-129 mg/dL

High Fasting 10010 Cholesterol Level :::::130 mg/dL

1 NCEP Expeli Panel on Blood Cholesterol Levels in Children and Adolescents. National Cholesterol Education
Program (NCEP): Highlights of the Report of the Expert Panel on Blood Cholesterol Levels io Children and
Adolescents. Pediatrics 1992; 89(3 ):495-50 I .



Normal Total Cholesterol Level <170 mg/dL
Borderline Total Cholesterol Level 170-199 mg/dL
High Total Cholesterol Level >200 mg/dL

. L' 'dsChS' 'fiET. IA IT bl 7 P d' . Ca e e mtnc ategonca na yses: reatment- .mergent 19n1 leant anges m lpl
Baseline Post-baseline

Normal to borderline total cholesterol level (fasting <170 mg/dL 170-199
and non-fasting values) mg/dL

I Normal to high total cholesterol level (fasting and non- <170 mg/dL :::200 mg/dL
~~~~ .
Borderline to high total cholesterol levels 170-199 mg/dL >200 mg/dL
Normal to borderline fasting LDL cholesterol level <110 mg/dL 110-129

mg/dL
Normal to high fasting LDL cholesterol level <110 mg/dL :::130 mg/dL

I Borderline to high fasting LDL cholesterol level 110-129 mg/dL >130mg/dL

Ill. Glucose

Ill. A. Glucose: Mean Change Analyses

Ill. A. I. Glucose: Overall Mean Change Analyses

We request analysis of mean and median changes in serum glucose levels from baseline to
endpoint (separate analyses for fasting and non-fasting data). We also request mean and median
changes in serum glucose levels from baseline to highest measurement (separate analyses for
fasting and non-fasting data).

We also request observed case analyses of mean change for the following specified exposure
durations: 2 weeks, 4 weeks, 8 weeks, 12 weeks, 24 weeks, and 48 weeks. For these analyses,
mean change in serum glucose fi'om baseline to highest post-baseline measurement should be
reported for all subjects who completed the study time up to the time point specified for that
analysis. Comparison between treatment groups should be conducted and p-values reported. We
request information on all subject groups in Table I for this analysis.

IlI.A.2. Glucose: Mean Change Analyses by Baseline Values

We request that each of the mean change analyses (baseline to endpoint and baseline to highest
measurement for fasting and non-fasting data) described in section 1JI.A.l also be performed
with stratification according to baseline serum glucose measurement for each of the six
categories in Table 8, as follows:



Table 8. Categorization of Serum Glucose Levels (Based on American Diabetes Association
Criteria)
Fasting Serum Glucose
Normal <100 mg/dL
Impaired Fasting Glucose 100-125 mg/dL
Diabetes (High) >126 mg/dL

• Non-fasting Serum Glucose
Normal <140 mg/dL
Borderline 140-199 mg/dL

. High >200 mg/dL

m. B. Glucose: Categorical Analyses

We request analyses of proportions of subjects with treatment-emergent changes of interest at
any time post-baseline as described in Table 9 below. We request that you compare the
proportions of subjects with clinically significant changes using Fisher's exact test.

ChS' 'fiC· . D cr'GlT bl 9 Sa e erum ucose: ntenaor 1mcally 'tgm lcant anges
I Baseline Post-Treatment

Fasting Serum Glucose I

Normal to High <100 mg/dL . >126 mg/dL
Impaired Fasting Glucose to High 100-125 mg/dL :::126 mg/dL
Normal/Impaired Fasting Glucose to High <126 mg/dL >126 mg/dL
Change in fasting serum glucose::: 10 mg/dL at any Any value Fasting glucose
time post-baseline* increased::: 10

mg/dL

Non-Fasting Serum Glucose
Normal to High <140 mg/dL I. >200 mg/dL
Borderline to High 140-199 mg/dL >200 mg/dL
Normal to Borderline/High <140 mg/dL . >140 mg/dL
Normal/Borderline to High <200 mg/dL :::200mg/d_~

Change in non-fasting serum glucose :::20 mg/dL ! Any value , Non-fasting
at any time post-baseline* I glucose

'I increased :::20
mg/dL

* For these two analyses, we request additional subgroup analyses divided according to baseline
glucose levels. Please use the categorizations of fasting serum glucose and non-fasting serum
glucose listed in Table 8 to define the subgroups.



In addition to the analyses listed in Table 9, we request similar analyses using the following
additional serum glucose cut-off values:
• For fasting serum glucose, we request analyses of the proportion of subjects with post-
treatment levels of 140 mg/dL, 200 mg/dL, and 300 mg/dL.
• For non-fasting glucose, we request analyses of the proportion of subjects with post-
treatment level of 300 mg/dL.

We request analyses of the proportion of subjects with post-baseline hemoglobin A Ic ::c 6.1 %,2
8%, 10%, and 12% among patients with baseline hemoglobin A Ic values below 6.1 %.

We also request analyses of the proportion of subjects with treatment-emergent glycosuria
(defined as any glucose in the urine) for each subject database listed in Table I.

Time Frame for Submission to the Division of Psychiatry Products

Responses to this information request may be submitted in stages. Specifically, information
from placebo-controlled trials (all subject groups), comparator-controlled trials (all subjects
groups), and combined controlled and uncontrolled data (all subjects), may be submitted
separately, as they are completed. We expect that the response to all components of this request
will be submitted by June 30, 2008.

If you have any questions, call Sonny Saini, Pharm.D., Safety Regulatory Project Manager, at
(30 I) 796-0532.

Sincerely,
{See appended electronic sigrwture page)
Thomas Laughren, M.D.
Director
Division of Psychiatry Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

2 Rohlfing, CL. Little RR, Wiedmeyer, HM, et al. Use ofGHb (HbA(1 e)) in screening for undiagnosed diabetes in
the U.S. population; Diabetes Care 2000: 23(2), 187-19U
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APatient Case Study

From the files of
Michael J. Reinstein, MD

Fore,! Foundation, Inc
(!lnkal Research Department

Community Mental Health
Chicago, illinois
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• A49~year·old white male, unemployed, with
a long history of psychiatric hospitalizations dating
from age 25

.. His variolisdlagnoses include acuteschizophrenic
episode, paranoid schizophrenia,bipolar disorder,
and schizoaffedive disorder

• The patient also has a history of alcohol abuse

• The patient was first hospitalized in 1976 with religious
delusions, auditory hallucinations, and withdrawal

(II He was subsequently hospitalized on several different
occasions and followed on an outpatient basis after
each discharge

.. There isno family history of psychiatric iHness

* The patient was married with a son but has not had
contact with either his wife or son for over 20 years

II' He has notbeen gainfully employed for over 15 years

ll' He lives sporadically with eM:her h1s mother or in
homeiess Shelters

As with all antipsychotic medications, prescdbing
should be consistent with the need to minimize the
risk oftardivedysktnesia, If its signs and symptoms
appear, discontinuation should be considered.

.. S~roqfUer~~"oom,
ifI1 quetlaplne umarate !100~"''''''

For a more normal life

i'!~;;I'ie >e~ accompanying full prescribing information.

Confidential

AZSER 10427474



"'At presentation, the patient was alert and oriented to
time, place, and person, maintained good eye contact
and was stable and in a cooperative mood

fI Intelligence appeared to be within normal range

fi He denied any hailudnat'lons orldeas of reference

$' No EPS, rigidity, or ataxia; n05uicida! or homicidal
ideations were expressed

.. Judgment and reality contact were impaired, he
appeared to have no insight, and he frequentiy
laughed inapproprlate!y In response to internal stimuH

/II The patient answered questions only after
considerable pauses-very briefly and 'Ih a low tone
and volunteered no information whatsoever

.. PhysIcal evaluation revealed a patient overweight by
approximately 10 Ib

Treatment with SEROQUEL, like other antipsychotics, may
resuJtin somnolence, especially during InItial dose titration,

o Previous treatment with olanzapine 10 mg/day
resulted In significant weight gain (10 Ib) and
subsequent development of type II diabetes (N IDDM)

$' Accu~Chek'~was scheduled tid with sliding scale
of HumuHn* insulin

"This patient demonstrated some classic
negative symptoms-billnted affect
emotional withdrawa;, poor rapport, lack of
spontaneity, Negative symptoms can often
be very diffimltto treat We chose SEROQUEL
for this patient because in our experience
it provides excellent results with negative
psychotic symptoms, and weight gain with
SEROQUEL hasn't been an issue,"

-Michael J. Reinstein, MD

Ilf: SSt•. roqtU,Str"mg,IOOmg111 que lapine uma, ae &200",1,,,,,
For a mote normal life

Confidential

AZSER 10427475



• Olanzaplne therapy was discontinued due to
weight gain and the developmeht 01 diabetes

• SEROQUEl was initiated at150 mg/daylor 1week

• The SEROQUEl dose was then increased to
300 mg/day where it remains

,. The patielithasshown a positive response to
SEROQUEl, becoming more spontaneous, more
Interested in his suYroundings, and has demonstrated
improved interactions with others

;; Blood glucose levels were brought under control,
permitting the substitution 01 an orai hypoglycemic
agent for insulin treatments

• Metabolic stability wasmaintained, allowing the
patient to discontinue the hypoglycemic agent and
return to a norma! diet

• Not only did the patient not gain weight with
SEROQUEl, he lost approximately 8 01 the 10 Ib
gainedwhile on olanzapine

"Our laboratory data revealed a normalization
of serum glucose levels which is valid proof
of improvement of diabetes and metabolic
stabilization; His psychotic symptoms were weI!
controlled, including the negative symptoms.
The patient las! weight (8 Ib) and is very
pleasedabo"t this. He is also relieved that he
no longer has to take daily insulin injections:'

-Michael J. Reinstein, MD

fj After 7 months, the patient remains well onSEROQUEl
300 mglday

• The patient is currently taking partin a research study,
where he perceives himself as a partner in ajoint
endeavor. He has achieved clinical improvement and a
better quality of life

'Il He denies having any side effects and is considered
competent to handle his own funds and supervised
self-medication

"We have found SEROQUEl to be ideal in patients
who have problems with weight gain and, due to
this, the development of diabetes. In this patient,
once olanzapine was discontinued and SEROQUEl
was started, the weight was lost, the diabetes
resolved, and the patient was able to stop taking
hypoglycemic medication. In our experience,
weight gain is not an issue with 5EROQUEl, unlike
some other antipsychotic medkations,"

-Michael 1 Reinstein, MD

As with all antipsychotic medrcations, a race condition
referred to as neuroleptic maiignant syndrome (NMS)
has been reported, and prescribing should be consist€nt
with the need to minimize the risk.

Seroqfuer15m, '00"

quetlapine umarate !200~,'",I'"

For a more normal life

Confidential

AZSER 10427476



Mean Change in BPRS* Positive Symptom
Cluster Scores (LOCF)\~j

• SEROQUEL significantly reduced positive
symptom sCores

SEROQUEL was compared with placebo in the foliowing
well-controlled,6-week, acute-phase, multIcenter trials.

Trial 1: fixed doses 0175, 150,300,600, and 750 mg/day
ofSEROQUEL(n=255), placebo (n=51).

Trial 2: titrated doses up to 250 mg/day (low dose, n=94)
and up to 750 mg/day (high dose, n=96) ofSEROQUEL,
piacebo (n=96).

'SPRS:Brid Psychilltrit Rating )cale isa clinical as~essmef1t toot thAmeaS\if(ls a
wmbiffilt]ol1 of 1BindiVidual jlositiw, 1Hi'.9~tive, and 'Jeneral ,ymptOi\1 items, The
BPRS positive symptom cluster ,COIf:' ic, t.he m(>i):l of 4 of tlw 18 individual symptom
item, for tile clinlc.iJl ,%ses,ment of COflcep\1Jai disorganization, s\Jspiciomness,
hallucinatory b€havior\Mld umj,lJal thought content.

tLOCF:l~5t Ob,ervatlon Carried fjrwMd.

Precautions listed in the label include orthostatic
hypotension and the risk of cataract development

Mean Change in SANS' Summary
Scores (LOCFV"

WQIlSOlfO

c

t
~
t,

~.

~
IM~Jl{)vm

• SEROQUEL significantly reduced negative
symptom scores

'SANS: Modified 5u,ie l()fth~A~~eS5m",nt of Neqatiw 5ymptOrlh b uowl tD aw~"s

thi! negiilivesymrt0lDS<1Ssoi:iated with Ichzophrf,!1is: The SANS wmmzlY lCOle h
a tntii! of 5gfubal items: aifrniw flattening ilr blunting, Alogia, avoHtitmlapthy,
anhedoniaJi)~(lfiiJiiry, alid altention

The most common advers€ events leadina to treatment
withdrawal were somnolence (0,8%) and'hypotension
(0.4%).

is ~~~~a~r~JH:;~~:~":r."
For a more norma! life
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Gfmy a~t;em'

Efficacy-Related Benefits!

As with other antipsychotic agents, SEROQUEL has been
associated with weight gain. However, in air placebo
controHed clinical trlals, weightgarn was approximately
5 Ib, which occurred mainly during th~ early weeks
of treatment 'i

h~II.~~ ,n~rki<l'"

of Mh" ~'~PI"

In a survey of patients (n~129) using 5EROQUEL'

• 97% reported that they preferred 5EROQUEl to
previous medications

-Two reasons for preferring SEROQUEL were
efficacy 129%) and tolerability (41 %j'

• Benefits noticed in the last 6 months by patients
using SEROQUEl

EPS.Adverse Events by Dose"

Iii Therewere no statisficaHy significant differences
in piasma prolactin levels between any group taking
SEROQUEL and the placebo group'

9 Nodose-related EPS we.re associated with treatment
with SEROQUEL® (q~etiapine fumarate)'
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Id: i.m.c6eeb47556ec043db4b68161227303d2
CN: SQIEDOOI00027

Date: Monday, February 15, 1999 9:34:00 PM GMT
From: Owens Judith J

To: Davies Diane DE - MMCC; Hough Nick NW; Jones Martin AM - PHMS; Lawrence
Richard RA; Litherland Steve S; Murray Michael MF; Price Anna AC; Rak Ihor IW

Cc: Bill Kevin K; Tugend Georgia GL; Tumas John JA
Subject: ECNP Abstract 'Weight gain & diabetes management'

Attachments: ~ Management of Weight Gain and Diabetes by Clozapine.doc
Custodians: Jones, Martin

From: Owens Judith J

Sent: 2/15/19998:20:50 AM

To: Davies Diane DE - MMCC; Rak Ihor IW; Litherland Steve S; Jones Martin AM - PHMS; Hough Nick NW;

Price Anna AC; Lawrence Richard RA; Murray Michael MF

CC: Tumas John JA; Tugend Georgia GL; Bill Kevin K

BCC:

Subject: ECNP Abstract 'Weight gain & diabetes management'

Dear All

Sorry for the previous e-mail which contained the abstract but no message.

Please find attached an abstract for review. The abstract on the topic of 'management of weight gain

and diabetes' is intended for submission to ECNP. The author, Dr Reinstein - a US investigator, has

written this article which is reporting on his own study. This abstract has been deemed internationally

important by the Communications Planning Team, therefore it is being subjected to international

review. Should you have any comments on Dr Reinstein's abstract please forward them directly to John

Tumas [you will see that there are some queries which need to be put to the author, these are italicised

in the attachment].

Kind regards

Judith Owens

Ext: (2)8235

>----------
>From: Owens Judith J

>sent: 15 February 1999 13:04

>To: Davies Diane DE - MMCC; Rak Ihor IW; Litherland Steve 5; Jones Martin AM - PHMs; Hough Nick

NW; Price Anna AC; Lawrence Richard RA; Murray Michael MF

>Cc: Tumas John JA; Tugend Georgia GL; Bill Kevin K

>

>«File: Management of Weight Gain and Diabetes by Clozapine.doc»

>

SQ1Enoo I00027

EXHIBIT :3 J,

WIT: ~~.J'/<''''--~~
DATE: {/-7S-0'i_
LINDA ROSSI RIDS

Page 1 of2
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Management of Weight Gain and Diabetes by Clozapine-Seroquel
Combination Therapy: Preliminary Findings

Author: Reinstein

Objective: To assess changes in weight and diabetes status for patients who initially were treated
with Clozapine and then switched to Clozapine-Seroquel combination therapy.

Method: Body weight data were collected for a group of 65 randomly selected schizophrenic
patients who were on Clozapine initially [Author: please supply dose and duration oftherapy]
and then had Seroquel [Author: please supply dose] added to their therapy. Weights were
recorded monthly, and status of diabetes follow-up was also performed. Clozapine dosages were
reduced as Seroquel was added proportionally.

Results: Data were extracted from retrospective chart review of 65 patients who were
prospectively assigned to Clozapine-Seroquel therapy. All 65 patients showed weight loss
ranging from 0 to 23 lbs [Author: range ofweight loss should start above 0 lbs ifall patients had

weight loss], with a mean loss of3.98Ibs, after the first month of treatment [Author: change
statement to 'the first month ofcombination treatment'? What was the Seroquel dose at one

month?j. The improvement continued through the study end points. Marked total weight loss
ranged from I to 41 lbs, with a mean loss of9.2lbs over the to-month study period. Twenty per
cent ofpatients developed diabetes during Clozapine monotherapy and showed significant
improvement of diabetes with addition of Seroquel [Author: did each ofthese patients with
diabetes show significant improvement with Seroquel?j.

Conclusions: An unusual clinical effect of Seroquel is its apparent propensity to induce weight
loss and help with diabetes management in patients who gain weight and develop diabetes on
Clozapine. The study's data support the safety and tolerability ofClozapine-Seroquel
combination therapy.

This research was supported by Zeneca Pharmaceuticals Inc.

SQIEDOOI00028



Background: letter from M. Reinstein, et al to D. Brennan, dated Oct. 23, 2001

This group does generate a very significant amount of SEROQUEL sales for us.
They run several clinics in the city of Chicago and by all accounts have over
1,000 patients on SEROQUEL. While likely not "the largest prescribers of
SEROQUEL in the world", they probably are in the top 5 in the US.

Because of their patient volume they are attempting to establish themselves as a
research center.

This group, in particular John Sonneberg PhD, Director of Research has been
extremely persistent in recent months with demanding research from AZ. Their
comments to several AZ employees suggest since they use large volumes of
SEROQUEL they should by default be doing research on our behalf. They have
further implied that should they not get research funding that they would switch
patients currently on SEROQUEL to competitive agent(s).

Our Clinical colleagues have significant and numerous issues in past with the
quality of research that this group has produced in the past. Matters such as not
getting informed consent from study participants, modification of protocols
without permission, etc has made the business understandably reluctant to place
studies with this group. There is little confidence that Good Clinical Practices can
be adhered to. Their research is often criticized by peers in Psychiatry.

However, in attempts to have a "win-win" for all, we have offered funding for
projects such as retrospective chart reviews (as opposed to well-controlled,
double blinded trials) that could do little harm but still demonstrate commitment to
the customer. The group has not accepted this and they continue to insist on
funding to do a high dose SEROQUEL trial (>1600 mg/day) that is addressed in
Point 2 of their letter.

Drs. Reinstein and Chasnov are prolific speakers on our behalf and are
particularly influential with prescribers outside the Chicago regional area. They
get numerous speaking engagements because of their own experience and
belief in the brand. (Note: they are generally held in poor regard among their
peers in the greater Chicago area).

Because of their importance to our business, they have had an extraordinary
amount of attention given to them. A number of AZ personnel from numerous
functions have had open, honest but collegial, cordial dialog with Drs. Reinstein
and Sonneberg. Contact has been with Sales, Marketing, USDD, and Scientific
Commercialization at several levels, including Leadership levels within our
organization. All involved have had extremely good communication internally
and with the customers to address their interests. Every discussion appeared to
be well received at that time. However, actions like this letter and other
persistent calls demanding research continue to occur despite our attention to
their group, thus disappointment with the "time for new leadership" remark.

CONFIDENTIAL SQ1 ED00465547 EXHIBIT .3....5
wIT:1AL~
DATE:-'{~ l~·o r
LINDA ROSSI RIDS

1



Nick NifJ
Sent: 2/24/1999 8:30:56 AM
To: RaJ<;: Ihor IW; l,j"therland Steve S; Jones lViartj"n J'.,IJ; ~ PHTJiS,' Price Anna
AC; Lawrence Richard RJ'."; j\lu.tray )VJichael UIF; O'v'Jen::;; ,Judith J; Bill Kev,in K;
Davies Dj"ane DE - rvjj\1CC; 'Tumas John .JA
CC: Tugend Georgia GL
BCC:
Subject: RR' ECNP Abstract galn & diabetes management t

Hi John,

in principle it's the quality of the data, not the source that matters
for promo claims etc. ng, of courser that wnaTever the message
is, that it is consistent with the totality of the data. We must not get
too carried away with 'weight loss! when we know the rest of our data
appears to in the other direction, aJ fie message
related to the special nature of this particular ~ be
possible. I need to see a full account of the data in olJer to be more
certain at this stage. In some couneries, however, a promotional claim
can only be made if the data has been! ished! - usually this means
peer-reviewed journal. In the UK we can use !data on file', but we muse
be prepared to it to anyone asking for substantiation, and 1f t

donie like it can in co the relevant bodies. I guess there are
different rules ~r the US? - as understand [you can only make
promotional claims based on the data/information in your actual
labelling; I'd be interested to know more about this.

L hope this helps,

Nick

>~-~~-~-~~-

> From: Tumas ,Tohn. ,JA

>Sent: 24 February 1999 13:13
>'1'0: Rak Ihor HAl; Lit,hc~rland Steve S; ,Jones [\/jar-tin l\tJ} - PI"lIyIS; h Nick
NW; Price Anna AC; Lawrence Richard RA; Murray Mjchael MF; Owens Judith
J; Bill Kevin K; Davies Diane DE - MMCC

EXHIBIT ,5 '!
WIT:~
DATE: 11- ~( •O·t
LINDA R1iSSIRl6-s

t /

nS~0in was ng

which will be the first
15 20. 1 1 m afraid that

& diabetes management I'IJ-Jeight !Jain

this abstract 1rJaS submitt.ed to l\PA,
presented re - that will be

>Cc: Tugend Georgia GI,
>Subject: RE: ECNF Abstract
>
>Actually,
tirne it
because it. wasn't clear until the last minute if Dr. R,
t.o subml_t t.hj"s, it never got on our abstract LJ ,cit

>
>Bye the way, is t possible to make a claim from data Llat are not the
result of a Zeneca trial?
>
> ----------
> From: Davies Diane DE - MMCC
> Sent: Wednesday, F'ebruar::l 2,1, 1999 3:39 1-\t'1

CONFIDENTIAL SQ1ED00100042 1



> TO: Rak Then [\i'J; u_,_ herL:~1nd Steve ,Sf ~JCr:iCS ["larLin l\>I

gain & diabetes manaqement'

NW; Price Anna AC; Lawrence
J; Bill Kevin K
> Cc: Tumas John JA; Tuaend
> Subject: RE: EeNP Abstract

R.1_chard

'Weight

RA; HurrciY f/

(;1

nae I:viE'; 01/Iens
h Nic k

Judi th

loss for SEROQUEL 7>
ish?> If so when does l~

>
> Dear Kevin
> If accep~ed, the abstract will be ished at ECN?, whjch is September
21st 1999.
> To my th.i.s ',;Jill be the f_lrst of 1Ile5 LOSE:: ',lith
seroquel - in this sett
> kind rega.rds
> Diane
> ----------
> From: Bill Kevin K
> Sent: 23 February 1999 2 :52
> To: Davies Diane DE - MMCC; Rak Ihor IW; Litherland St~ve S; Jones
MarLi.n AM - ?HlvJS; Nick Nv']; Price .p..nna l-\C; LElvrcen -:>::c Richard R;:~;

Murray Michael MF; Owens Judith J
> Cc: Tumas John JA; Tugend Geo G1
> eet: RE: EeNP Abstract IWeight gain & diabetes management I
>
> Is this the first mention of we

>
> -------------
> From: Owens Judith
> Sent: 15 February 1999 13:20
> To: Davies Diane DE - MMCC; R2k Ihor IW; Litherland Steve S; Jones

e-mail which contained ehe abstract but no

Bill Kev.i n r-<
diabetes management

Anna AC; Lawrence Richard RA;

Georgj"a GL;
'~',:reiqht ga,in &

N.i_ck NT;:[; PriceMartin AM - PHMS;
Murray Michael MF
> Cc: Tumas John Jl~;

> ect: ECNP Abstract
>
> Dear }\l.l
> Sorry for the
message.
> Please find attached an abstract for review. The abstract on the t c
of ! manaqemen't of lite t and diabE,tes I lS i ntende.d, :[0:[" submission to

ne.doc»ClozGain and Diabetes

ECNP. The author, Dr Reinstein - a US invest tor, has written this
article which is reporting on his own S~ This abstract has been
deemed international y ant tile C:ommunic:ations Planning Team,
therefore t is being ected to international reVlew. Should you have
any comments on Dr Reinstein's abstract please forward them directly to
John Tumas [you IIJill see that there are some queries hrhl ch need to be pUt
to the author, these are italicised in the attachment].
> Kind regards
> J'udi Lh Owens
> Ext: (2) 8235
> «File: >Ianagement of Wej
> ---,,-----,----
> From: Owens Judith J
> Sent: 15 February 1999 13:04

CONFIDENTIAL - SQ1EDOOlO0042 2



> To: Davies Diane DE - MMCC; Rak Ihor IW; Litherland Steve S; Jones
LVlartin AM - PHG1S; N_1.ck NW; Price Anna /;C; La',;}rence Richard RA;

Michael MP
> Cc: Tumas ,John ,TA; Tuqend C;eorqia CL; B.i.ll E<:e\lin K

>
> «File: Manaqement of
>
>
>
>
>

Gain and Diabetes Clcz ne.doc»
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Distinct advantages of a favorable weight profile
• Weight gain, commonly reported with some other antipsychotics, is associated with

particular morbidities:
- Type 2 diabetes, hypertension, coronary heart disease, cerebrovascular disease,

certain cancers, and respiratory problems

• Minimal weight gain may reduce the likelihood that treatment with SEROQUEL
will lead to diabetes and other morbidities associated with weight gain.

• Among patients taking antipsychotic medication, weight gain has been shown
to cause more distress than other common adverse events

The most common adverse events associated with the use of SEROQUEL are
dizziness (10%), postural hypotension (7%), dry mouth (7%), and dyspepsia (6%).
The majority of adverse events are mild or moderate.'

In premarketing trials, the most common adverse events leading to treatment withdrawal
were somnolence (0.8%) and hypotension (0.4%).1

As with all antipsychotic medications, prescribing should be consistent with the need
to minimize the risk of tardive dyskinesia, seizures, and orthostatic hypotension.'

As with all antipsychotic medications, a rare condition referred to as neuroleptic malignant
syndrome (NMS) has been reported.'

The safety and effectiveness of SEROQUEL in pediatric patients have not been established.'

As with other antipsychotic agents, SEROQUEL has been associated with weight gain.
However, in a placebo-controlled clinical trial, weight gain ranged from 0.9 kg to 2.6 kg.2

References: 1. SEROQUEL· (quetiapine fumarate) Prescribing Information, AstraZeneca PharmaceLrticais
Lp, Wilmington, Delaware. 2. Arvanitis LA. MHiar SG, and the Seroque' Trial 13 StUdy Group. Multiple fixed
doses of "Seroquel" (quetlaplne) In patients with acute exacerbation of schizophrenia: a comparison with
haloperidol and placebo. BioI Psychiatry. 1997;42:233-246.

EXHIBIT .. " (
'IJ'i:LI1 t: 01'
DAiE: W.7.. f' - 
LINDA ROSSI RIOS

AstraZeneca.:<i?
A$tr"tllZenat:lll Pharrn9o;{>utleals; 1.1'
laoO COI\(ord ?,b ro ~C~ 1;~37 (:.< 200\ AmaZeMca l'!,arm.\iju\lcals IF All ,i~ht, '~.""v.d.

Wflmlllgton Dl; 19S50·sen S£ROQIJH ;, a 'e9;r,tel~d lfallem3Tk l}[ \tw A~\!.l~!'lHa ~tc\lP of t~mpanlQl.

iIOl ?(l;64~ Please see Prescribing information in pocket of this biOChur€.

EXHIBIT

J~LS-ort II)
ifl7/l1f 14

www.SEROQUEL.com
AZISER 3959666
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Unknown

From:
Sent:
To:
Cc:

SUbject:

Attachments:

Gavin Jim JP
Wednesday, December 08,199912:32 PM
De Vriese Geert
Holdsworth Debbie D;Tumas John JA;Tugend Georgia GL;Czupryna Michael MJ;Gorman
Andrew AP;Wilkie Alison AM;Litherland Steve S;Murray Michael MF;Rak Ihor IW;Owens
Judith J;O'Brien Shawn SP;Denerley Paul PM;Goldstein Jeffrey JM
RE: 2 EPS Abstracts for APA

jamapubs.pdf

Thanks for this Geert. If I could add my own thoughts in advance of the GPT tomorrow...Certainly any progress on the
(selective) use of data from COSTAR would be particularly appreciated, as I'm currently getting mixed messages on
whether we use the EPS data from this trial.

I was interested to hear that we are discussiing the recent JAMA article on the reporting of clinical trials (link attached).
This article concerns me as It highlights what appears to be an increasing scepticism among journal editors with regards
to certain aspects of company-sponsored publications. Janssen have had their fingers burned in the past in this regard,
and are consequently cited every time such an editorial appears, something that presumably irritates the heli out of them.
Quite apart from any ethical considerations, if they thought we were publishing positive data vs risperidone from QUEST
while results from a second trial were being buried, they'd be onto it in a flash. Selectively using (for example) the EPS
data from COSTAR is pushing it too far in my opinion, and might prove extremely damaging in the long run (and you can
bet Janssen would push it), and would destroy our current high standing in the publishing community.

jamapubs.pdf (112
KB)

Regards
Jim

PRIVILEGED AND CONFIDENTIAL

From:
Sent:
To:
SUbject:

FYI

From:
Sent:
To:
Cc:
Subject:

Kendra,
John,

REDACTED
,

From:
Sent:
To:
Cc:
Subject:

Owens Judith J
08 December 1999 09:24
Gavin Jim JP
FW: 2 EPS Abstracts for APA

De Vriese Geert
08 December 1999 08:42
Baker Kendra; Tumas John JA
Scanlon Rose Ann RA; Denerley Paul PM; Owens Judith J
RE: 2 EPS Abstracts for APA

Baker Kendra
07 December 1999 22:49
Owens Judith J; De Vriese Geert
Tumas John JA; Scanlon Rose Ann RA; Denerley Paul PM
FW: 2 EPS Abstracts for APA EXHIBIT-'U---~

WIT: f 1J ..K~~c
DATE: {I- 2- f'O~
LINDA ROSSI RIOS
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Best regards,
Keru:!Ycv13ciker
Attorney
Legal Department
AstraZeneca
Tel. (302) 886-4233 Fax: (302) 886-8221
Kendra.Baker@astrazeneca,com

From:
Sent:
To:
SUbject:

REDACTED

Scanlon Rose Ann RA
Tuesday, December 07, 19992:33 PM
Baker, Kendra
FW: 2 EPS Abstracts for APA

Rose Ann Scanlon
Assistant General Counsel
AstraZeneca
Telephone: 3028864009
Fox: 302 886 8221

From:
Sent:
To:
Subject:

From:
Sent:
To:
Cc:

Subject:

Denerley Paul PM
December 07, 199910:24 AM
Scanlon Rose Ann RA
FW: 2 EPS Abstracts for APA

Tumas John JA
Monday, December 06, 1999 11 :45 PM
Owens Judith J; Jones Martin AM - PHMS: Litherland Steve S; Gavin Jim JP
Holdsworth Debbie 0; Tugend Georgia GL; Czupryna Michael MJ; Gorman Andrew AP; Wilkie Alison AM; Murray Michael
MF', Rak Ihor IW', O'Brien Shawn SP; Denerley Paul PM; Goldstein Jeffrey JM; Woods Paul PB; Holdsworth Debbie D; De
Vriese Geert; Shadwell Pamela PG
RE: 2 EPS Abstracts for APA

Please allow me to join the fray.

There has been a precedent set regarding "cherry picking" of data. This would be the recent Velligan
presentations of cogniliv8 function data from Trial 15 (one of the buried trials). Thus far, I am not aware of any
repercussions regarding interest in the unreported data.

That does not mean that we should continue to advocate this practice. There is growing pressure from outside
the industry 10 provide access to all data resulting from clinical trials conducted by industry. Thus far, we have
buried Trials 15, 31, 56, and are now considering COSTAR.

The larger issue Is how do we face the outside world when they begin to criticize uS for suppressing data. One

2

CONFIDENTIAL
AZSER 12916365



could say that our competitors indulge in this practice. However, until now, I believe we have been looked upon
by the outside world favorably with regard to ethical behavior. We must decide if we wish to continue to enjoy
this distinction.

The reporting of the COSTAR results will not be easy. We must find a way to diminish the negative findings.
But, in my opinion, we cannot hide them.

Best regards,

John

From:
Sent:
To:
Cc:

Subject:

Gavin Jim JP
Monday, December 06, 1999 1:59 PM
Owens Judith J; Jones Martin AM ~ PHMS; Litherland Steve S
Holdsworth Debbie 0; Tumas John JA; Tugend Georgia GL; Czupryna Michael MJ; Gorman Andrew AP; Wilkie Alison
AM; Murray Michael MF; Rak Ihor IW; O'Brien Shawn SP; Denerley Paul PM; Goldstein Jeffrey JM; Woods Paul PB;
Holdsworth Debbie 0; De Vries€ Geert; Shadwell Pamela PG
RE: 2 EPS Abstracts for APA

Steve's comments are pertinent, as the EPS abstracts (for the APA) and the Scourge of EPS review both
emanate from the ECNP symposium, and as such represent a potential transition of COSTAR data from a
"closed" mtg to a pUblic forum. Coming in late to the debate, the only directive I have on QUEST/COSTAR
(contained in a document compiled by Ihor & Martin in August) suggested using them "as clinically
appropriate", but independently.

I believe the newly-formed Commercial Support Team will be considering looking at potential ways of using
COSTAR. With regards to the present outputs however, a short-term solution (given the impending APA
deadline) is to avoid reference to COSTAR in the proposed APA abstract. Whether or not we discuss it in
either the poster or the review subsequently will need to decided by the team, with reference to how we
would then need to approach the efficacy story.

Regards
Jim

From:
Sent:
To:
Cc:

Subject:

Litherland Steve S
06 December 1999 11 :51
Owens Judith J; Jones Martin AM - PHMS
Holdsworth Debbie D; Tumas John JA; Tugend Georgia GL; Czupryna Michael MJ; Gorman Andrew AP; Wilkie
Alison AM; Gavin Jim JP; Murray Michael MF; Rak Ihor IW; O'Brien Shawn SP; Denerley Paul PM; Goldstein
Jeffrey JM; Woods Paul PB; Holdsworth Debbie 0; De Vriese Geert
RE: 2 EPS Abstracts for APA

Martin has drawn our attention to an enduring problem which requires resolution as soon as possible.
• should we publish COSTAR? The disadvantages are obvious, not least that we provide the

opposition with potentially damaging data when they calculate p values re the primary efficacy
endpoint

• if not, can we extract some information and use this to support our messages? The following is
scheduled to appear in Clear Vision (proceedings of the ECNP EPS meeting):

A second study comparing flexible dosing ofrlsperldone (6-10 mg daily) and quetiaplne (300-600
mg dally) reported that over 10 weeks significantly more risperldone patients (314%) than
quetiapine patients (14 1%)In my draft 304 and 131% ; need to check experienced EPS or

akathisia (304% and 16.6 154 In MR doc%, respectively) (p<OOOl for both comparisons) (Data
on file)

This was sanctioned for the meeting but when It appears In Clear Vision It will be in the
public domain. We can be accused of "cherry picking" and this may fuel demands to see the
entire study (Cochrane would be most interested, for example).
• Are we using QUEST promotionally? If so, we could be accused of not telling the complete story

I am concerned that by doing nothing re COSTAR, except to allow details to emerge in dribs and drabs
we are not taking control of the situation. An initial step may perhaps be to canvass expert opinion

3
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outside the Company (I know that we have had some feedback but I understand this was conflicting and
uncoordinated).

Steve

From:
Sent:
To:
Cc:

Subject:

Judith

Jones Martin AM ~ PHMS
06 December 1999 10:55
Owens Judith J
Holdsworth Debbie 0; Tumas John JA; Tugend Georgia GL; Czupryna Michael MJ; Gorman Andrew AP;
Wilkie Alison AM: Gavin Jim JP; Litherland Steve 5; Murray Michael MF; Rak Ihor IW; O'Brien Shawn SP;
Denerley Paul PM; Goldstein Jeffrey JM
RE: 2 EPS Abstracts for APA

I have no reai comments on the Juncos abstract, but am concerned about Tandon's.

In Tandon's results section, he refers to a randomised comparative study. This study Is COSTAR. I
think that we are still not comfortable about communicating the overall results of this study. Whilst
this data may have been presented orally in London, I think this abstract would be the first time we
have put anything 'down on paper'. Are we sure that this we can present the EPS data in isolation
given the nature of the other results? Will we not create a desire for further information about the
study? Can we not refer to published (non-comparative) data for risperidone, as we must be doing
this for olanzaplne? Should we be looking at the ziprasldone data too? They seem to have dose
response effect as well.

Martin

From:
Sent:
To:

Cc:
Subject:
Importance:

Owens Judith J
02 December 199917:14
Wilkie Alison AM; Gavin Jim JP; Litherland steve S; Murray Michael MF; Rak Iher IW; Jones Martin AM
PHMS; O'Brien Shawn SP; Denerley Paul PM; Goldstein Jeffrey JM
Holdsworth Debbie 0: Tumas John JA; Tugend Georgia GL; Czupryna Michael MJ; Gorman Andrew AP
2 EPS Abstracts for APA
High

Dear All
Please find attached, for your review, 2 EPS abstracts that are intended for submission to APA.
The abstracts are based on presentations at the AstraZeneca symposium 'CLEAR VISION - A
fresh iook at EPS' held during this year's ECNP.
Please return any comments you may have by midday (UK time) Monday 6 December.
Kind regards
Judith
«File: Juncos abstract.doc»«File: Tandon abstract.doc»
Judith Owens
Ext: 24164
l1F34 Mereside
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AstraZeneca
Clinical Overview

Drug Name

Date

Quetiapine fumarate

July 2008

SEROQUEC
M

and SEROQUEL XR ™ (quetiapine fumarate)

Clinical Overview on Weight Gain

Authors: Leigh Jefferies M.D.
Global Safety Physician
Patient Safety, Wilmington, DE

Eva S.K. Alam, M.S., Pharm.D., RPh
Safety Surveillance Team Leader
Patient Safety, Wilmington, DE

This document contains trade secrets and confidential commercial information, disclosure of which is

prohibited without providing advance notice to AstraZeneca and oppOliunity to object.

SEROQUEL and SEROQUEL XR are trademarks of the AstraZeneca group of companies
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1. PRODUCT DEVELOPMENT RATIONALE

1.1 Introduction

The Core Data Sheets for SEROQUEL and SEROQUEL XR are to be amended following an
internal safety evaluation and review meeting on 09 July 2008. The purpose of this document
is to summarize the key information on which the decision to amend the CDS was based, to
document the Core Data Sheet amendment and to support changes to local Prescribing
Information.

1.1.1 SEROQUEL and SEROQUEL XR

SEROQUEL and SEROQUEL XR are atypical antipsychotic agents, presented as tablets
containing quetiapine fumarate, which exhibits affinity for brain serotonin (5HT2) and
dopamine DI and D2 receptors. In addition, SEROQUELISEROQUEL XR also have high
affinity at histaminergic and adrenergic al receptors, with a lower affinity at adrenergic a2
receptors, but no appreciable affinity at cholinergic, muscarinic or benzodiazepine receptors.

SEROQUEL was first approved for marketing in the United Kingdom (UK) on 3I July 1997
and was first launched in the UK on 22 September 1997. By 3I March 2008, SEROQUEL
has been approved in 89 countries for schizophrenia, 86 countries for bipolar mania, (with
Mexico being the first country to approve bipolar mania on 29 May 2003),26 countries for
bipolar depression, (with Czech Republic being the first country to approve bipolar depression
on 27 September 2006), and in one country for bipolar maintenance (USA being the first
country to approve bipolar maintenance on 14 May 2008). SEROQUEL is presented as
tablets delivering a dose of 25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 300 mg, or 400 mg of
quetiapine free-base. SEROQUEL is not approved for children or adolescents below 18 years
of age.

SEROQUEL XR was first approved for marketing in the United States (US) for acute
schizophrenia on 18 May 2007 and for maintenance of schizophrenia on 15 November 2007.
By 3I March 2008, SEROQUEL XR has been approved in 30 countries for schizophrenia
(including 14 countries in the Mutual Recognition Procedure), 7 countries for bipolar mania
(with Slovakia being the first country to approve bipolar mania on 28 June 2007), and in one
country for bipolar depression (Mexico being the first country to approve bipolar depression
in October 2007). SEROQUEL XR is presented as tablets delivering a dose of 50 mg, 200
mg, 300 mg, or 400 mg of quetiapine free-base. SEROQUEL XR is not approved for children
or adolescents below 18 years of age.

It has been estimated that about 22.8 million patients worldwide have been exposed to
SEROQUELISEROQUEL XR since launch through the end of February 2008. This estimate
is based upon: (1) assumptions as to the number of prescriptions per patient, based upon 2007
United States (US) market research; and (2) projections of prescriptions since launch based
upon information available in the US (dispensed prescriptions from retail, long-term care and
mail order) and 12 other countries (Australia, Belgium, Canada, Egypt,Germany, Italy, Japan,
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Netherlands, Saudi Arabia, Spain, and United Kingdom; written prescriptions from office
based physicians) in which SEROQUELISEROQUEL XR is marketed.

1.2 Proposed label change

The event of weight gain is to be changed from common to very common in the table in
Section 4.8 Undesirable effects of the SEROQUEL and SEROQUEL XR Core Data Sheets.
In addition, footnote three will be updated as follows (new text: double underline):

Undesirable effects

Frequency

Very common
(2:JO%)

System organ class

Investigations

Event

Weight Gain]

Based on > 7% increase ill body weight from bas~lin~. Occurs predominantly during the early weeks of
treatment in adults.

2. OVERVIEW OF BIOPHARMACEUTICS

This section is not relevant to this document.

3. OVERVIEW OF CLINICAL PHARMACOLOGY

This section is not relevant to this document.

4. OVERVIEW OF EFFICACY

This section is not relevant to this document.

5. OVERVIEW OF SAFETY

5.1 Data summary and discussion

The frequency of weight gain previously categorized as uncommon was based on adverse
event (AE) data from AstraZeneca clinical trials. Beginning in approximately 200 I,
according to AstraZeneca standard operating procedure (SOP I 10-G), abnormal
laboratory/vital signs values are not reported as AEs unless the abnormal value fulfils any
criterion for a serious AE (SAE), the abnormal value results in the subject's discontinuing
from the study (DAE) or the investigator insists that the abnormal value be reported as an AE.
Symptoms associated with the abnormal laboratory value are reported as AEs. Thus, since
this percentage includes AE reports both before and after the institution of this SOP, the
percentage is difficult to interpret.
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5.1.1 Acute placebo-controlled trials

The data below are taken from the cumulative clinical trial database (v15 [tluough
18 June 2008]) for quetiapine. In acute placebo-controlled trials of quetiapine in adult patients
(2:18 years of age) the incidence rate in patients with 2:7% weight gain was 9.6% in the
quetiapine group and 3.8% in the placebo group. The relative risk estimate was 2.5 (95% CI:
3.00,2.10) (see Table I).

Table 1 Incidence and relative incidence for weight gain risk, adult subjects 
all Placebo-controlled trials

QTP Pia
incidence incidence Relative
rate rate incidence Relative

compared incidence
Risk N~7481 N~3501 to Pia 95% CIs

n (%) n (%) Ratio Lower Upper

Weight gain (> 7% increase) 721(9.6) 134(3.8) 2.5 2.1 3.0

CI Confidence intervaL PIa Placebo. QTP Quetiapine,
Numbers in heading are patients with weight values at baseline and at least one value post ba5eline.
Note: Patients with multiple adverse events are counted only once.
Note: Percentages are calculated as (nlN)* I00.
Note: Trial DI448COOOO5, D1444C00004, D1447C00126, DJ447C00144, D1448C00012 and D1447COOI27 are excluded due to their

initial uncontrolled open label phase prior to the randomised phase. Only the acute phase is included for trial DI447C00001and
D1447(00134

Program: Reg-Def\Prolactin May 08 MHRA\...\weigtlUnc_pla_ctr.SAS. Programmer: F Stromberg. 2008-06-18 15:23. DB version: 15

5.1.2 All Trials

In all adult quetiapine clinical trials, the incidence of patients who had an increase of 2:7% of
their body weight from baseline at any time was 18.2% (see Table 2).

Table 2

Risk

Incidence weight gain, adult subjects - all trials

QTP
incidence
rate

N~22382

Weight gain (> 7% increase)

n (%)

4070 (18.2)

Number in heading are patients with weight values at baseline and at least one value post baseline.
Note: Patients with multiple adverse events are counted only once.
Note: Percentages are calculated as (n/N)* 100.
Program: Reg-Det\Pro1actin May 08 MHRA\.. ,\weigth_inc_alJ.SAS. Programmer: F StrOmberg. 2008-06-26 9: 14. DB version: 15

5.1.3 Overall summary of adult clinical trial data

In acute placebo-controlled trials of quetiapine in adult patients (2: 18 years of age), the
incidence rate in patients with 2:7% weight gain was 9.6% in the quetiapine group and 3.8% in
the placebo group. In all adult quetiapine clinical trials, the incidence of patients who had an
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increase of2:7% of their body weight from baseline at any time was 18.2%. Therefore, the
incidence of weight gain is to be changed from common to very common in the SEROQUEL
and SEROQUEL XR Core Data Sheet, which represents the frequency in patients 2:.18 years
of age. In addition, the frequency will be changed from representing AE reports to actual
weight gain data.

6. BENEFITS AND RISKS CONCLUSIONS

The purpose of this application is to update the SEROQUEL and SEROQUEL XR Core Data
Sheets and local Prescribing information with current findings in relation to weight gain in
patients treated with quetiapine. AstraZeneca believes that these data do not alter the overall
safety and tolerability profile of SEROQUEL and SEROQUEL XR and that the benefit/risk
profile of SEROQUEL and SEROQUEL XR remains positive.

7. REFERENCES

Correll et al 2006
Correll CU, Carlson HE. Endocrine and metabolic adverse effects of psychotropic
medications in children and adolescents. J. Am. Acad. Child. Adolesc. Psychiatry. 2006; 45
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Reyes et al 2006
Reyes M, Croonenberghs J, Augustyns I, Eerdekens M. Long-tenn use of risperidone in
children with disruptive behavior disorders and subaverage intelligence: efficacy, safety and
tolerability. 1. Child. Adolescent. Psychopharmacol. 2006; 16(3): 260-272.
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SUMMARY

Weight gain reported in pediatric patients taking SEROQUEL was identified as a subject for
review by pharmacovigilance processes internal to AstraZeneca. In addition, we have
reassesed the frequency of adult weight gain from the current clincial trial data. The current
Core Data Sheet reference to weight gain is based on adverse evnent report data and not actual
weight data.

In two acute placebo-controlled clinical trials with quetiapine in pediatric patients the
incidence rate of patients with 2: 7 % weight gain was 15.68 % respectively in the quetiapine
group and 2.68 % in the placebo group. Using an increase of at least 0.5 standard deviaticl11
from l:iaseline in 13MI as a measure of clinically significant cl1ange, X% of patients on
quetiapine met this criterion qfter 26 weeks of treatment.

In acute placebo-controlled trials of quetiapine in adult patients (2: 18 years of age) the
incidence rate in patients with 2: 7 % weight gain was 9.6 % in the quetiapine group and 3.8 %
in the placebo group. The relative risk estimate was 2.5 (95% CI: 2.10,3.00). The incidence
rate in patients with weight gain 2: 7 % in all trials was 18.2 %.

The current Core Data Sheet refers to Weight Gain as common in Section 4.8 in the adult
population, which is based on AE reports and not actual weight data.

Safety Evaluation and Review Meeting (SERM) is asked to consider whether the SEROQUEL
CDS requires amendment with respect to the incidence of weight gain in pediatric and adult
patients taking SEROQUEL.

1. INTRODUCTION

The purpose of this document is to review relevant information such as, clinical study data,
received by AstraZeneca regarding the association of weight gain in pediatric patients with
SEROQUEL treatment and to assess whether the Core Data Sheet for SEROQUEL requires
amendment to reflect the company's current understanding of the subject.

2. BACKGROUND

2.1 SEROQUEL / SEROQUEL XR

SEROQUEL and SEROQUEL XR are atypical antipsychotic agents, presented as tablets
containing quetiapine fumarate, which exhibits affinity for brain serotonin (5HT2) and
dopamine Dl and D2 receptors. In addition, SEROQUELISEROQUEL XR also have high
affinity at histaminergic and adrenergic a I receptors, with a lower affinity at adrenergic a2
receptors, but no appreciable affinity at cholinergic, muscarinic or benzodiazepine receptors.
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SEROQUEL was first approved for marketing in the United Kingdom (UK) on 31 July 1997
and was first launched in the UK on 22 September 1997. By 31 March 2008, SEROQUEL
has been approved in 89 countries for schizophrenia, 86 countries for bipolar mania, (with
Mexico being the first country to approve bipolar mania on 29 May 2003), 26 countries for
bipolar depression, (with Czech Republic being the first country to approve bipolar depression
on 27 September 2006), and in one country for bipolar maintenance (USA being the first
country to approve bipolar maintenance on 14 May 2008). SEROQUEL is presented as
tablets delivering a dose of 25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 300 mg, or 400 mg of
quetiapine free-base. SEROQUEL is not approved for children or adolescents below 18 years
of age.

SEROQUEL XR was first approved for marketing in the United States (US) for acute
schizophrenia on 18 May 2007 and for maintenance of schizophrenia on 15 November 2007.
By 31 March 2008, SEROQUEL XR has been approved in 30 countries for schizophrenia
(including 14 countries in the Mutual Recognition Procedure), 7 countries for bipolar mania
(with Slovakia being the first country to approve bipolar mania on 28 June 2007), and in one
country for bipolar depression (Mexico being the first country to approve bipolar depression
in October 2007). SEROQUEL XR is presented as tablets delivering a dose of 50 mg, 200
mg, 300 mg, or 400 mg of quetiapine free-base. SEROQUEL XR is not approved for children
or adolescents below 18 years of age.

It has been estimated that about 22.8 million patients worldwide have been exposed to
SEROQUELISEROQUEL XR since launch through the end of February 2008. This estimate
is based upon: (1) assumptions as to the number of prescriptions per patient, based upon 2007
United States (US) market research; and (2) projections of prescriptions since launch bascd
upon information available in the US (dispensed prescriptions from retail, long-term care and
mail order) and 12 other countries (Australia, Belgium, Canada, Egypt,Germany, ltaly, Japan,
Netherlands, Saudi Arabia, Spain, and United Kingdom; written prescriptions from office
based physicians) in which SEROQUELISEROQUEL XR is marketed.

2.2 Core Data Sheet for SEROQUEL and SEROQUEL XR

The AstraZeneca CDS presents the company position on the prescribing information for
SEROQUEL and provides a reference for consistency of product information documents in
individual markets.

The current SEROQUELISEROQUEL XR Core Data Sheets contain the following
information regarding weight gain in Section 4.8:

"As with other antipsychotics, weight gain, syncope, neuroleptic malignant syndrome,
leucopenia, neutropenia and peripheral edema, have been associated with SEROQUEL".

Frequency

Common
(~l%-< 10%)

System Organ Class

Investigations

Event

Weight Gain}

Occurs predominantly during the early weeks of treatment.
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The current frequency of common is based on AE reports and not actual weight data.

3. THE LITERATURE

Not reviewed for this topic.

4. PRE-CLINICAL DATA

Not reviewed for this topic.

5. CLINICAL STUDY DATA

5.1 Pediatric clinical trial data

The data presented below is taken from two acute placebo-controlled studies with
SEROQUEL in pediatric patients with schizophrenia or bipolar mania and one longer tellli
open label study with SEROQUEL. The patients in the longer-term trial were originally
enrolled in one of the two acute placebo-controlled trials. The following is a breif description
of these three trials.

• D144C00112: A 6-week, International, Multicenter, Randomized, Double-blind,
Parallel group, Placebo-controlled, Phase IIIb Study of the Efficacy and Safety of
Quetiapine Fumarate (SEROQUEL'M ) Immediate-release Tablets in Daily Doses of
400 mg and 800 mg Compared with Placebo in the Treatment of Adolescents with
Schizophrenia

• D144C00149: A 3-week, Multicenter, Randomized, Double-blind, Parallel-group;
Placebo-controlled, Phase IIIb Study of the Efficacy and Safety of Quetiapine
Fumamte (SEROQUEUM) Immediate-release Tablets in Daily Doses of 400 mg
and 600 mg Compared with Placebo in the Treatment of Children and Adolescents
with Bipolar I Mania

• D144C00150: A 26-week, International, Multicenter, Open-label Phase IIIb Study
of the Safety and Tolerability of Quetiapine Fumarate (SEROQUEUM)
Immediate-release Tablets in Daily Doses of 400 mg to 800 mg in Children and
Adolescents with Bipolar I Disorder and Adolescents with Schizophrenia
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5.1.1 Acute placebo-controlled data

5.1.1.1 Dl44COO112

Adverse event data

Adverse events of weight increased were reported for three patients (4.12%) in the
400 mg/day mg/day quetiapine group, two patients (2.70 %) in the 800 mg/day quetiapine
group, and two patients (2.66 %) in the placebo group. All adverse events of weight
increased were judged related to the study medication by the investigator, and no adverse
event of weight increased led to discontinuation of study treatment.

Mean increase in body weight

In study 112 mean weights were similar at baseline for the three treatment groups. Mean
changes in weight from baseline were higher for quetiapine treated patients at each time point
compared to placebo. At Day 42, the mean changes from baseline were 2.2 kg in the 400
mg/day quetiapine group, 1.8 kg in the 800 mg/day quetiapine group, and -0.4 kg in the
placebo group (see Table I).

Table 1 D144COO1l2: Mean increase in weight from baseline

Change from
Baseline

Day 42

QTP 400 mg

2.2 kg

QTP 800 mg

1.8 kg

PLACEBO

-0.4 kg

Patients with 2: 7% weight gain

A higher percentage of quetiapine treated patients (23.21 % in the 400 mg/day and 18.18 % in
the 800 mg/day) had 2: 7% weight gain at Day 42 compared to the placebo treated patients
(6.82 %). (see Table 2).

Table 2

Visit

Day 42

D144COO1l2: Patients with 2: 7% weight gain (Summary safety
population)

QTP 400 mg QTP 800 mg PLA
N=56 N=55 N=44
n (%) n (%) n (%)

13 (23.21) 10(18.18) 3 (6.82)

5.1.1.2 Dl44C00149

Adverse event data

Adverse events of weight increased were reported for six patients (6.32 %) in the 400 mg/day
quetiapine group, six patients (6.12 %) in the 600 mg/day quetiapine group, and none in the
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placebo group. All adverse events of weight increased were judged related to study
medication by the investigator and no adverse events of weight increased led to
discontinuation of study treatment.

Mean increase in weight

Mean increases in weight from baseline to Day 21 were higher for quetiapine-treated patients
at each time point compared to placebo. These increases from baseline were 1.7 kg in the 400
mg quetiapine treated group, 1.7 kg in the 600 mg quetiapine treated group and 0.4 kg in
placebo. Quetiapine-treated patients experienced higher mean increases in weight compared
to placebo at Day 21 (See Table 3).

Table 3 D144C00149: Mean increase in weight from baseline

Change from baseline QTP 400 mg

Day 21 1.7 kg

QTP 600 mg

1.7 kg

PLA

0.4 kg

Patients with 2:: 7 % weight gain

A higher percentage of quetiapine treated patients (14.47 % in the 400 mg/day and 9.88 % in
the 600 mg/day) had 2:: 7% weight gain at Day 21 compared to placebo treated patients (0 %).
(See Table 4).

Table 4 D144C00149: Patients with 2:: 7% weight gain (Summary safety
population)

Visit

Day 21

QTP 400 mg
N~76

n (%)

]] (14.47)

QTP 600 mg
N~81

n (%)

8 (988)

PLACEBO
N~68

n (%)

0(0)

5.1.1.3 Pooled Data (Trials 112 and 149)

Adverse events of weight increase in pediatric studies D1441C00149 and D1441C0112
(pooled data)

In the pooled data, from the two acute placebo-controlled clinical trials (study 112 and study
149) with quetiapine in pediatric patients the incidence of reports of weight increased was
5.0 % in the quetiapine group and 1.2 % in the placebo group. The relative risk estimate
(quetiapine vs placebo) was 4.13 (95% confidence interval: 0.96,17.54). When adjusted for
duration of exposure the incidence density for quetiapine was 64.8 per 100 patient years and
15.6 per 100 patient years for placebo. The relative incidence density was 4.17 (95% CI: 0.96,
18.03). (See Table 5).
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Table 5 Number of patients with adverse events in pediatric studies D1441C00149 and D1441COO1l2

b

Relative
Relative incidence

Patients risk density
MedDRA with Total Incidence QTP vs 95%CI Incidence QTPvs 95%CI
preferred term Treatment event patients3 Exposureb rateC PIa Lower Upper density' PIa Lower Upper

W'eight increased QTP 17 (0) 340 26.2 ( 27.0) 5.0 (0.0) 4.13 0.96 17.64 64.8 ( 0.0) 4.17 0.96 18.03

PIa 2 (0) 165 12.9( 13.0) 1.2 ( 0.0) 15.6 (0.0)

Patients must have received at least one dose of trial medication.
Exposure in patient-years, cencored at first event.
100xtotai number of patients with event/total number of patients.
lOOxtotal number of patients with evenUtotal patient-years of exposure.
The number of patients with any of the adverse events. Since a patient can have more than one adverse ecent within the adverse event group, the number
does not necessarily equal the sum of the numbers below.

Note: Numbers outside brackets refer to all adverse events and numbers in brackets refer to serious adverse events.
Studies inclnded: Dl44lCOOl49 and Dl441C00112.
Derived from: Pgm: Reg-Def\Pediatric Apr08\...\AEpla_ctrl. Data version: V15. User: AHellqvist. 07MAY08 14:20.
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Patients with::>: 7% weight gain by EMI (pooled data)

A higher percentage of quetiapine treated patients had::>: 7 % weight gain compared to placebo
in the majority of the different BM1 categories (30.8 % vs. 9.5 % in the 0-<18.5; 18.6 % vs.
2.2 % in the 18.5 - <25; 5.2 % VS. 0% in the 25 - <30). A higher percentage of quetiapine
treated patients had::>: 7 % weight gain compared to placebo in the age group S 12 year old in
the majority of the different BM1 categories. (23.8% vs. 0 % in the 0-<18.5,16.3 % vs. 0 % in
18.5 - <25). Similarly, a higher percentage of quetiapine treated patients had::>: 7 % weight
gain compared to placebo in the age group 13-18 year old in the majority of the different BM1
categories (34.1 % vS.14.3 % in the 0-<18.5,19.4 vs. 2.8 % in 18.5 - <25). (See Table 6).
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Table 6 Patients with::": 7% weight gain by BMI in pediatrie studies D144C00149 and D144C00112 (pooled data)

Weight
Cut-offs

BMI
group

PLA All QTP PLA:S 12 All QTP:S 12 PLA 13-18 All QTP 13-18

27% N N N N N N
increase at 11 (%) n (%) n (%) n (%) n (%) n (%)
any visit

0-<18.5 21 65 7 21 14 44

2 (9.5) 20 (30.8) 0(0) 5 (23.8) 2 (14.3) 15 (34.1)

18.5 - < 25 89 177 17 43 n 134

2 (2.2) 33(18.6) 0(0) 7 (16.3) 2 (2.8) 26 (19.4)

25-<30 36 58 9 16 27 42

0(0) 3 (5.2) 0(0) 0(0) 0(0) 3 (7.1)

30 - < 40 14 27 2 4 12 23
0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

240 2 2 0 0 2 2
0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Total \63 335 36 85 127 250
4 (2.5) 57 (17.0) 0(0) 12(14.1) 4 (3.1) 45 (18)
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Change from baseline in weight and BMI by BMI category (pooled data)

The pooled data for patients with a mean increase in weight and BM! from baseline to end of
treatment were higher for quetiapine treated patients compared to placebo in each of the
different BM! categories. (See Table 7).

Table 7 Change from baseline in weight and BMI by BMI category in
pediatric studies D144C00149 and D144COO1l2 (pooled data)

BMI category (kg/m2
) QTP PLA

n 65 24

Underweight BMI < 18.5 Weight BMI Weight BM1

Baseline Mean (SO) 42.5 (7.5) 17.1 (1.2) 42.3 (l0.2) 16.9(1.2)

End of treatment Mean (SO) 44.5 (7.9) 17.8(1.5) 42.8 (l0.0) 17.0 (1.3)

Change Mean (SO) 2.0 (2.3) 0.7 (0.9) 0.5 (1.5) 0.2 (0.6)

Normal weight 18.5:S n 181 90
BMI:S25

Weight BMI Weight BM!

Baseline Mean (SO) 57.1 (97) 215(1.8) 58.3 (9.6) 21.6 (1.8)

End of treatment Mean (SO) 58.9 (10.3) 22.0 (2.0) 58.6 (9.8) 21.7 (2.1)

Change Mean (SO) 1.8 (2.4) 0.6 (0.9) 0.4 (2.5) 0.1 (0.9)

Overweight 25 :s n 60 33
BMI:0;30

Weight BMI Weight BMI

Baseline Mean (SO) 72.4 (10.7) 27.4 (1.4) 69.5 (8.3) 26.8 (1.3)

End of treatment Mean (SO) 73.5 (11.0) 27.7 (1.7) 68.8 (7.5) 26.4 (1.3)

Change Mean (SO) 1.1 (2.6) 0.3 (1.0) -0.8 (2.7) -0.3 (0.9)

Obese BMI 2: 30 N 34 18

Weight BM! Weight BMI

Baseline Mean (SO) 92.4 (14.5) 33.5 (3.1) 96.7 34.8 (3.6)
(11.3)

End of treatment Mean (SO) 94.9 (16.7) 34.1 (3.4) 97.4 34.9 (3.9)
(12.5)

Change Mean (SO) 2.5 (3.8) 0.7 0.7 (2.8) 0.1 (1.1)
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5.1.2 Longer-term open label pediatric data

5.1.2.1 D1441C00150

Study 150 was an open-label extension study designed to assess the safety and tolerability of
quetiapine (flexibly dosed at 400 mg/day to 800 mg/day) in adolescents with schizophrenia
(continuing from Study 112) and in children and adolescents with bipolar I disorder
(continuing from Study 149). There were a total of 380 patients in the safety analysis set,
including 175 with schizophrenia and 205 with mania.

All patients treated with quetiapine 50 mg/day on Day 1 then escalated to 400 mg on Day 5.
From Day 5, the target dose of 400 mg/day was maintained or increased by no more than
100 mg/day, up to 800 mg/day or adjusted down to 200 mg/day. Patients were treated for up
to 26 weeks.

Adverse event data

Adverse events of weight increased were reported for 51 patients (13.4%) in the safety
population, including 24 patients (18.6%) who were treated with placebo during the acute
feeder studies and 27 patients (10.8%) who received quetiapine during the acute feeder
studies. Nearly all adverse events of weight increased were judged related to study
medication by the investigator; tluee adverse events of weight increased led to discontinuation
of study treatment.

Mean increase in weight

The mean change in weight for schizopluenia and bipolar I patients (who enrolled) from OL
baseline as well as DB baseline to final visit are provided in Table 8.

The mean change in weight for all schizophrenia patients who enrolled from OL baseline to
final visit was 3.3 kg; the increase in weight was greater in patients who were treated with
placebo (4.3 kg) compared with quetiapine (2.8 kg) during the acute feeder study. The change
in mean weight from DB baseline was 4.6 kg for schizophrenia patients.

The mean change in weight for all bipolar I disorder patients who enrolled from OL baseline
to final visit was 4.0 kg; the increase in weight was greater in patients who were treated with
placebo (5.5 kg) compared with quetiapine (3.2 kg) during the acute feeder study. The change
in mean weight from DB baseline was 5.3 kg for bipolar I disorder patients.

The mean change in weight for all patients who enrolled in trial 150 (n=380) from OL
baseline to final visit was 3.7 kg; the increase in weight was greater in patients who were
treated with placebo (4.9 kg) compared with quetiapine (3.0 kg) during the acute feeder
studies. The change in mean weight from DB baseline was 5.0 kg for the total population.
The mean change in weight for patients (from OL baseline) who completed 26 weeks of
treatment with quetiapine (n= 241) was 4.4 kg.
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Table 8 Study 150: mean changes from baseline to the final visit
(safety population)

Acute feeder study treatment

Prior Placebo (N=129) All prior QTP (N=251) Total (N=380)

0 Mean SO 0 Mean SO 0 Mean SO

112 DB Baseline

Fioal visit (150 OL BSLN) 62 67.4 16.34 113 64.8 19.18 175 65.7 18.2
2

Change from 112 DB BSLN 62 4.1 8.46 113 4.8 10.75 175 4.6 998

Change from 150 OL Baseline 62 4.3 6.90 113 2.8 10.07 175 3.3 9.08

149 DB Baseline

Final visit (150 OL BSLN) 64 68.3 21.85 136 64.5 18.43 200 65.8 19.6
I

Change from 149 DB BSLN 64 5.8 6.42 136 5.1 5.66 200 5.3 5.90

Change from 150 OL Baseline 64 5.5 5.81 135 3.2 4.75 199 4.0 5.21

Total 149 and 112 pooled DB
Baseline

Final visit (150 OL BSLN) 126 67.9 19.26 249 64.7 18.74 375 65.7 18.9
5

Change from DB BSLN 126 50 7.50 249 5.0 8.34 375 5.0 8.06

Change from 150 OL Baseline 126 4.9 6.38 248 3.0 7.64 374 3.7 7.28

In patients who completed 26 weeks of therapy with quetiapine (n=241) in Trial 150, the
mean change in weight from baseline was 4.4 kg, In these patients, the average percentiles at
baseline and 26 weeks, respectively, were 64.0% and 64,7% for weigh, 49.4% anti 49.0% for
height, and 66.3% and 67,7% for BML

Patients with 2: 7% weight gain

In the safety population, 134 patients (35,6%) experienced 2:7% weight gain from OL baseline
to final visit (see Table 9), The incidence of 2:7% weight gain was higher in patients who
were treated with placebo (39.4%) compared with quetiapine (33.7%) during the acute feeder
studies,

In the schizophrenia population, 29, I% of patients experienced 2:7% weight gain, The
incidence of2:7% weight gain was similar in patients on quetiapine in the Study 150 who were
treated with placebo (30,6%) compared with quetiapine (28,3%) during the acute feeder
studies,
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In the bipolar I disorder population, 41.3% of patients experienced ?:.7% weight gain. The
incidence of?:.7% weight gain was higher in patients on quetiapine in the Study 150 who were
treated with placebo (47.7%) compared with quetiapine (38.2%) during the acute feeder
studies.

Table 9 Study 150: Patients with?:. 7% weight gain (Summary safety
population)

Acute feeder study treatment

Prior Placebo (N=129) Prior All QTP (N=251) Total (N=380)

N n (%) N n (%) N n (%)

Pooled data 149 and 112

From DB Baseline 127 58 45.7 249 119 47.8 376 177 47.1

From 15001. Baseline 127 50 39.4 249 84 33.7 376 134 35.6

Study 112 (schizophrenia)

From DB Baseline 62 24 38.7 113 43 38.1 175 67 38.3

From 150 OL Baseline 62 19 30.6 113 32 28.3 175 51 29.1

Study 149 (BP I)

From DB Baseline 65 34 52.3 136 76 55.9 201 110 54.7

From 150 OL Baseline 65 31 47.7 136 52 38.2 201 83 41.3

5.1.3 Additional analysis of Pediatric data

5.1.3.1 Z-scores

Since body weight and height should increase in children, data showing an increase in weight
with time sometimes may not indicate a problem. One convenient way to express body weight
is in terms of body mass index (BMI) since in BMI, the weight is adjusted for height. (Correll
et al 2006).

A better measure of weight change in children and adolescents is to convert the mean weight
and BMI to a Z score taking into consideration the age and gender of the subject. Z scores are
able to show how different a child's weight or BMI is from the average children with the same
height. (Reyes et al 2006).

One of the criteria proposed to show significant weight gain in children and adolescents is a
greater than or equal to an increase in BMI Z score of 0.5 over any duration of time. (Correll
et al 2006). This increase represents a change of 0.5 standard deviation from baseline.
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BMI Z-scores

The mean BMI Z-scores (for patients who enrolled in study 150) from the DB baseline for
schizophrenia to the final visit and end of treatment are higher for the prior placebo group
compared to the prior quetiapine group. (See Table 10).

The mean BMI Z-scores (for patients who enrolled in study 150) from the DB baseline for
bipolar-I patients to the final visit and end of treatment are similar for the prior placebo group
compared to the prior quetiapine group. (See Table 10).

The mean BMI Z-scores (for patients who enrolled in study 150) from the total DB baseline to
the end of treatment and final visit were higher in the prior placebo group compared to the
prior quetiapine group. (See Table 10).

The mean BMI Z-scores for each visit are plotted over time for the treatment of placebo,
quetiapine and total for study 150 (See Appendix A).

Table 10 Study 150: Mean values of BMI Z score at baseline, end of treatment
and final visit (safety population)

Acute feeder study treatmeut

Prior Placebo (N=129) All prior QTP (N=251) Total (N=380)

n Mean SD n Mean SD n Mean SD

112 DB Baseline 62 0.3 1.20 113 -0.1 1.40 175 0.0 1.34

Week 26 41 0.4 1.05 86 0.1 1.22 127 0.2 1.17

Final Visit 62 0.5 1.03 113 0.2 1.25 175 0.3 1.19

149 DB Baseline 67 l.Oa 1.0 I 138 0.93 1.06 205 O.9a 1.04

Week 26 37 I.2 0.97 77 1.2 0.96 114 1.2 0.96

Final Visit 63 1.2 0.95 135 1.0 1.03 198 I.l 1.00

DBTotalBaseline 129 0.6 1.15 251 0.4 1.32 380 0.5 1.27

Week 26 78 0.8 1.08 163 0.6 1.22 241 0.7 1.18

Final Visit 125 0.9 1.04 248 0.7 I.2I 373 0.7 1.16

'The mean BM! Z score at baseline is much higher for the !49 population
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Schizophrenia patients with:::: 0.5 shift in standardized BMI Z score

A higher percentage of quetiapine treated patients (15 % at the end of treatment) had :0: 0.5
shift in standardized BMI Z score compared to placebo treated patients (3 % at the end of
treatment). ( See Table 11).

A higher percentage of prior placebo treated patients, who emolled in study 150, (27.4 % at
the end of treatment) had :0: 0.5 shift in standardized BMI Z score compared to prior quetiapine
treated patients (21 % at the end of treatment). (See Table 11).

A higher percentage of prior placebo treated patients, who emolled in study 150, (24.2 % at
EOT) vs. prior quetiapine treated patients (14.2 % at EOT) from the OL baseline for
schizophrenia had:o: 0.5 shift in standardized BMI Z score. (See Table 11).

Table 11

Occurrence

Time/baseline

End of
Treatment /DB

End of
Treatment /OL

Patients with :0: 0.5 shift in standardized BMI Z score in Study 112 and
patients from study 112 extending into Study 150

Double blind Study 112 Study 112 to OL Study 150

All Placebo DB All DB Placebo OL AII-
Quetiapine Quetiapine Quetiapine

nlN (%) nlN (%) nlN (%) nlN (%) nlN (%)

22/147 (15) 2/75 (3) 241113 (21)" 17/62 (27.4)" 41/175 (23.4)"

161113 (14.2)b 15/62 (24.2)b 31/175 (18) b

" From double blind baseline of study 112 to end of study 150; b From OL baseline of study 150 to end of study
150

Patients with :0: 0.5 shift iu standardized BMI Z score in Study 150 by indication

A higher percentage of schizophrenia patients, (who enrolled in study 150) treated with prior
placebo (27.4 % at EOT) had:o: 0.5 shift in standardized BMI Z-score compared to prior
quetiapine treated patients (21.2 % at EOT) from the DB baseline of study 112. (See Table
12).

A higher percentage of schizophrenia patients (who enrolled in study 150) treated with pnor
placebo (24 % at EOT) had:o: 0.5 shift in standardized BMI Z-score compared to prior
quetiapine treated patients (14.2 % at EOT) from the OL baseline. (See Table 12).

A similar percentage of bipolar patients (who enrolled in study 150) treated with prior
placebo (19 % at EOT) had:o: 0.5 shift in standardized BMI Z-score compared to prior
quetiapine treated patients (21.5 % at EOT) form the DB baseline of study 149 (See Table 12).
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A higher percentage of bipolar patients (who enrolled in study 150) treated with prior placebo
(19 % at EOT) had 2: 0.5 shift in standardized BMI Z score compared to prior quetiapine
treated patients (8.3 % at EOT) form the OL baseline (See Table 12).

Table 12

Occurrence

Time/baseline

End of
Treatment/DB

End of
Treatment/OL

Patients with 2: 0.5 shift in BMI Z score in Study 150 by indication

Schizophrenia to OL 150 BP to OL 150 OL 150

DB All DB Placebo DB All DB Placebo OL AIl-
Qnetiapine Quetiapine Quetiapine

nlN (%) nlN (%) nlN (%) nlN (%) N/N (%)

24IJ 13 (21.2)' 17/62 (27.4)' 29/135 (21.5)' 12/63 (19)' 82/373 (22)

16IJ 13 (14.2)" 15/62 (24) b 11/133 (8.3) b 12/63 (19)" 54/371 (14.6)b

" From double blind baseline of study 112 to end of study 150; GFrom OL baseline of study 150 to end of study
150; 'From double blind baseline of study 149 to end of study 150

Patients with 2: 0.5 shift in standardized BMI z score in Study 150 by age group

A similar percentage of:S 12 years old patients (who enrolled in study 150) treated with prior
placebo (28 % at EOT) had 2: 0.5 shift in standardized BMI Z score compared to prior
quetiapine treated patients (25 % at EOT) from the DB baseline (See Table 13).

A higher percentage of:S 12 year old patients (who enrolled in study 150) treated with prior
placebo (24 % at EOT) had 2: 0.5 shift in standardized BMI Z-score compared to prior
quetiapine treated patients (8.6 % at EOT) from the OL baseline (See Table 13):

A similar percentage of 13- I 8 year old pediatric patients (who enrolled in study 150) treated
with prior placebo (22 % at EOT) had 2: 0.5 shift in standardized BMI Z score compared to
prior quetiapine treated patients (20.1 % at EOT) from the DB baseline (See Table 13).

A higher percentage of 13-18 year old pediatric patients (who enrolled in study 150) treated
with prior placebo (21 % at EOT) had 2: 0.5 shift in standardized BMI Z score compared to
prior quetiapine treated patients (11.7 % at EOT) from the OL baseline (See Table 13).
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Table 13 Patients with 2: 0.5 shift in BMI Z score in Study 150 by age group*

Occurrence :'S 12 years OL 150 13 to 17 years OL 150 OL 150

Time/baseline DB All DB Placebo DB All DB Placebo OL AIl-
Quetiapine Quetiapiue Quetiapine

nlN (%) ulN (%) n/N (%) nlN (%) nlN (%)

End of 15/59 (25) 7/25 (28) 381189 (20.1) 22/100 (22) 82/373 (22)

Treatment/DB

End of 5/58 (8.6) 6/25 (24) 221188 (11.7) 21/100 (21) 54/371 (14.6)

TreatmentiOL

* Study 1]2 was a six week placebo controlled trial in adolescent patients (13-17 years) and study 149 was a
three week tria] in children and adolescent patients (l0-17 years)
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5.2 Adult clinical trial data

An analysis of SEROQUEL and long-term weight gain was perfonned. This retrospective
study assessed the magnitude and pattern of weight change during long-term treatment with
SEROQUEL. Analysis of data collected from patients with schizophrenia, who were treated
with SEROQUEL in AstraZeneca clinical trials from July 1993 to May 1999, was perforn1ed.

Weight changes were analyzed in patients treated for 12 weeks (± 4 days), 52 weeks (±30
days), and 104 week (±45 days). To be eligible for inclusion in the analyses patients had to
have weight measurements recorded at baseline, and at the relevant time points (12, 52, 104
weeks). The primary cohort was the 52-week group.

All concomitant medieations were stopped before entry into the trials, but in some
concomitant antipsychotic medication was permitted during the open-label extension phases.
Data were analyzed for all patients receiving quetiapine, and for the subgroup of patients who
received quetiapine monotherapy.

In total, 378 patients with schizophrenia had weight data available after treatment with
quetiapine for 12 weeks; of these 340 received quetiapine Monotherapy. Mean (95% eI)
weight gain was 1.46 (0.98, 1.95) kg for all patients and 1.48 (0.98, 1.99) kg for the
monotherapy group. Median weight gain was 1.15 kg for all patients and 1.36 kg for the
monotherapy group.

In total, 352 patients with schizophrenia had weight data available after treatment with
quetiapine for 52 weeks; of these 297 received quetiapine Monotherapy. Mean (95% eI)
weight gain was 3.19 (2.27, 4.11) kg for all patients and 3.59 (2.57, 4.61) kg for the
Monotherapy group.

In total, 166 patients with schizophrenia had weight data available after treatment with
quetiapine for 104 weeks; of these, 143 received quetiapine Monotherapy. Mean (95% eI)
weight gain was 5.16 (3.62, 6.70) kg for all patients and 5.59 (3.98, 7.20) kg for the
Monotherapy group. Median weight gain was 4.1 kg for all patients and 4.5 kg for the
Monotherapy group.

Ninety-seven patient~ with schizophrenia had bodyweight data available at Weeks 12, 26, and
52. These data indicate that during one year of treatment with quetiapine, 69% of the total
mean weight gain occurred within the first 12 weeks and 96% in the first 26 weeks. Similarly,
data from the 12, 52, 104 week cohort (n = 5) indicated that 62% of the total weight gain
occurred in the first 12 weeks of treatment. Furthermore, 99% of weight gain occurred in the
first year, with negligible weight change between one and two years.

The results of the analysis show that long-term treatment with quetiapine monotherapy was
associated with moderate weight gain in patients with schizophrenia. Most weight gain occurs
within the first 12 weeks of treatment and has no clear dose relationship. (Brecher et al 2007)
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5.2.1 Acute placebo-controlled trials

The data below is taken from the cumulative clinical trial database (viS) for quetiapine. In
acute placebo-controlled trials of quetiapine in adult patients (2:18 years of age) the incidence
rate in patients with 2: 7 % weight gain was 9.6 % in the quetiapine group and 3.8 % in the
placebo group. The relative risk estimate was 2.5 (95% CI: 3.00,2.10). (sce Table 14).

The incidence rate in adult patients with weight gain 2: 7 % in all trials was 18.2 % (see Table
15).

Table 14 Incidence and relative incidence for weight gain risk, adult subjects
all Placebo-controlled trials

QTP Pia
incidence incidence Relative
rate rate incidence Relative

compared incidence
Risk N=748J N=350J to Pia 95% CIs

n (%) n (%) Ratio Lower Upper

Weight gain (> 7% increase) 721 (9.6) 134 (3.8) 2.5 2.1 3.0

Cl Confidence interval. PIa Placebo. QTP Quetiapine.
Numbers in heading are patients with weight values at baseline and at least one value post baseline.
Note: Patients with multiple adverse events are counted only once.
Note: Percentages are calculated as (nlN)* I00,
Note: Trial D1448C00005, DJ444C00004, Dl447C00126, D1447C00144, DJ 448COOo 12 and D I447CODJ 27 are excluded due to their

initial uncontrolled open label phase prior to the randomised phase. Only the acute phase is included for trial D144 7COOOO land
DI447C00134.

Program: Reg-Def\Prolactin May 08 MHRA\...\weigth~inc-'pla_ ctr.SAS. Programmer: F Stromberg. 2008-06-18 15:23. DB version: J5

Table 15

Risk

Incidence weight gain, adult subjects - all trials

QTP
incidence
rate

N=22382

Weight gain (> 7% increase)

n (%)

4070 (18.2)

Number in heading are patients with weight values at baseline and at least one value post baseline,
Note: Patients with multiple adverse events are counted only once.
Note: Percentages are calculated as (n/N)* J00.
Program: Reg-Def\Prolactin May 08 MHRJ\\... \weigth_inc_aII.SAS. Programmer: F Stromberg. 2008~06-26 9: 14. DB version: 15

6. HOUSE SAFETY DATABASE OR POST-MARKETED USE

The post-marketing data was not reviewed for this topic.
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7. DISCUSSION

Weight gain reported in pediatric patients taking SEROQUEL was identified as a subject for
review by pharmacovigilance processes internal to AstraZeneca. In addition, we have
reassesed the frequency of adult weight gain from the clincial trial data. The current Core
Data Sheet reference to weight gain is based on adverse evnent report data and not acutal
weight data.

In two acute placebo-controlled clinical trials with quetiapine in pediatric patients the
incidence rate of patients with 2: 7 % weight gain was 15.68 % respectively in the quetiapine
group and 2.68 % in the placebo group. Using an increase of at least 0.5 standard deviation
from baseline in BMI as a measure of clinically significant change, XO/O of patients on
quetiapine met this criterion after 26 Weeks of treatment.

In acute placebo-controlled trials of quetiapine in adult patients (2: 18 years of age) the
incidence rate in patients with 2: 7 % weight gain was 9.6 % in the quetiapine group and 3.8 %
in the placebo group. The relative risk estimate was 2.5 (95% CI: 3.00,2.10). The incidence
rate in adult patients with weight gain 2: 7 % in all trials was 18.2 %.

The current Core Data Sheet refers to Weight Gain as common in Section 4.8 in the adult
population, which is based on AE reports and not actual weight data.

Safety Evaluation and Review Meeting (SERM) is asked to consider whether the SEROQUEL
CDS requires amendment with respect to the incidence of weight gain in pediatric and adult
patients taking SEROQUEL.
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