
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

4



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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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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