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DECLARATION OF DONNA K. ARNETT, PH.D., M.S.P.H.

My name is Donna K. Amett. T 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 1 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 n epidemiology and biostatistics from the University of South Florida. In
1992, Ireceived a Ph.D. in epidemiology from the University of North Carolina and was
elected into Delta Omega, the honor society for public health. Prior to my graduate
training, 1 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, 1 was awarded my first peer-reviewed



grant, a post-doctoral fellowship, and worked two years completing the fellowship at the
University of North Carolina at Chapel Hill. From October, 1994 through August, 2004,
I rose from a tenure-eaming 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 of Minnesota,
T was ranked in the top 5% of all National Institute of Health researchers. Since 2004, 1
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. 1 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 Jowrnal 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 of the
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 1 fail to extensively review the literature and use of
flawed methodology

The AstraZeneca (AZ) Counsel state “Dr. Arnett... 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 epidemiclogic methods and a researcher who employs sound
epidemiological principles in her studies. As stated in my expert report' and my
deposition,” 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:’
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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.' The U.S. Preventive Services Task Force® 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, Level 1.
According to sound epidemiological principles, I relied most heavily on Level !
evidence.

The publications from the earliest AZ clinical trials that I reviewed did not contain
adequate information to evaluate the metabolic risks associated with Seroquel.®
Therefore, 1 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 1 evidence data indicate a metabolic
toxicity from Seroquel.

Following the review of the NDA, 1 also evaluated randomized controlled trial study
summaries posted on the AZ website. These reports summarized in my expert report’
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 11
diabetes. This approach is consistent with sound epidemiological principles.

* Woodward, M. Epidemiology. Study Design and Data Analysis. 2nd Ed 2004. Chapman and Hall/CRC
Texts in Statistical Science Series. 2004, Page 337)

? www.ahrg. gov/clinic/uspstmeth.htm

% Small JG et al, Quetiapine in Patients with Schizophrenia. Arch Gen Psych 1997;54:549-557 and Borison
RL etal. ICI 204,636, An Atypical Antipsychotic: Efficacy and Safety in a Multicenter, Placebo-
Controlled Trial in Patients with Schizophrenia. J Clin Psychopharmacol 1996; 16:158-169
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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.® Most of the drop-outs occurred
within the first two weeks of the study as evidenced in Table 16° 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 phicose 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 HbalC (Table 341) the relative risk was 1.50 (p=0.016), 95% CI 1.08-
2.09, for a shift from a normal HbalC (<6.1%) to elevated (>6.1%). 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 11-1
evidence according to the U.S. Preventive Services Task Force'”, 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, controlied trials, there was a larger drop-out among Seroquel users,
59/168 compared to only 23/169 for olanzapine users and 40/173 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 letter to FDA, 6/13/08
? AZ letter to FDA, 6/13/08, page 66
I See www.alrg.gov/clinic/uspsumeth.him




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)
mcreased. Further, patients taking Seroquel experienced a mean weight gam of 3.65 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 1s possible
that glucose could be cleared more quickly due to the higher level of insulin from
Seroquel. In aggregate, these findings lend Level II-1 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 1s 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,'" because of my work in pharmacogenetics I have to understand how
drugs work in the body. Additionally," 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 pain, Seroquel causes metabolic
derangements, such as increased waist size'® and hypertriglyceridemia.'* Data from the
Atherosclerosis Risk in Communities Study, increasing the number of metabolic nisk
factors that make up the metabolic syndrome dramatically increases the risk for diabetes
in the cohort.”® 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 waym, and therefore, | cannot
scientifically offer an opinion regarding that correlation.

0. 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

' Deposition, page 53, line 19-20
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" Meyer M etal. Change in metabolic syndrome parameters with antipsychotic treatment in the CATIE
Schizophrenia Trial: prospective data from phase 1. Schizophr Res. 2008;101(1-3):273-86
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International Journal of Obesiry {2008) 32, S21-524,
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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.'” Additionally, in my deposition'® 1 stated the
following:

A. There's 2 dose response relationship with all of the metabolic
parameters that are a part of the diabetic -- Type 1I 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 of the method by which my opinions in this case were
generated. As stated previously under Section 1, my opinion relied heavily on
Level 1 evidence, the double-blind, randomized clinical trials. In fact, rather than
relying exclusively on observational epidemiology, 1 painstakingly went through
the NDA provided to the Food and Drug Administration to comprehensively
evaluate the metabolic impact of Seroque! since all data were not provided in the
published literature. As a responsible scientist, 1 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 1 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 1
described the methods used to evaluate the weight data from the AZ website. In
fact, what I referred to in this section'® was related to the findings regarding

"7 Expert Report page 5
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weight. What T had observed in the randomized clinical trials from the AZ website
is consistent with what [ had found in the NDA, namely, that Seroquel was
associated with significant increases in weight:

Q. Your weight chart here, Table 1, you created this based on the
clinical trial summaries, right, that were on the Web site?

A. Yes.

Q. Am Iright that there were many more than just 11 clinical trial
synopses on the AstraZeneca Web site?

A. Yeah. Itook them in sequential order from top to Number 11 until I
ran out of time.

As indicated previously in Section 1, I principally relied on level 1 evidence from
the randomized controlled studies, and supplemented that with evidence level IIb
studies regarding Seroquel and diabetes. This does not in any way indicate that I
formed my opinions before I completed review of the literature. In fact, it asserts
that I used appropnate 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, IT 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, I 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. I have reviewed the CATIE study publication, and formed
my own opinions regarding its seientific merit™ 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.”

2! Expert report, page 12



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, Modern Epidemiology, Third Edition, by Kenneth Rothman at al,
page 159 states:”’
“Confidence limits and P value functions convey information about size
and precision of the 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 of measurement 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 mnierpreted 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 deposition®, this would
mean that the true effect of Seroquel on diabetes would be nearer to the point
estimate of 2.02 rather than from the extremes of the 95% confidence limits. This
value is comparable to a range of point estimate derived from the observational
epidemiologic studies (e.g., range of 1.15 — 3.02) reported in my expert report.”

12. AZ Counsel is concerned that 1 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 1n the setting of the consistent and
statistically significant findings previously cited. In my twenty years of work in
epidemioclogy, and having served as Chair of the NIH Study Section on
Cardiovascular and Sleep Epidemiology Study Section where I routinely evaluate
statistical power, 1 assert that I have a solid understanding of the factors that
contribute to statistical power. In the case of the 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

*' Rothman, Greenland and Lash. Modern Epidemiology, Third Edition, Lippincott Williams and Wilkins
2008, pages 157-159,

* Deposition 286:15-287:2
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of events required for adequate power. Therefore, 1 did not invest time in
calculating the power as it was most assuredly low.

13. AZ Counsel accuses me of “cherry plcking” 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 sbstract. 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.

1 declare under pénalty of perjury that the foregoing is true and correct. Exccuted this
24th day of November 2008. '

M]ﬁéﬂb\m K GAriel

Donna K. Amett, Ph.D., M.S.P.H.




Expert Report of Donna K. Armett, Ph.D.
A Brief Report of Professional Qualifications

1 ant an epidemiologist with more than 20 years of experience in the design and
conduct of experimental and observational epidemiological studies, including elinical
trials, family studies, cross-sectional surveys, cohort, and casc-control studies, [ am
Professar and Chair of Epidemiology at the University of Alabama at Birmingham,
Department of Epidemiology. T am a Fellow of the American Heart Association and
the Amertcan College ol Epidemiology, and an Elected Member of the American
Epidemiology Society. 1 have served as an Associate Editor for the Anierican
Jowrnal of Epidemiology since 1996 and as an Editor since 2004, T currently serve as
a Guesl Editor and as relief Guest Editor-in-Chicl for Cirenfation. | am routinely
asked to evaluate epidemiological rescarch studies for publication in peer-reviewed
Journals, including the New England Jowrnal of Medicine and the Jowrnal of the
American Medical Association, T have served on numerous National Institutes of
Health (NIH) review panels for epidemiological rescarch. For the pasl two years, |
have served as Chair for the Cardiovascular and Sleep Epidemiology Study Section
{CASE) for the National Institutes of Health.

My principle professional interests include cardiovascular and metubolic discase
epidemiology, genelic epidemiology, and pharmacogenetics. [ have published more
than 225 peer-reviewed articles and more than 12 book chapters or invited review
PApers.

Since 1994, 1 have designed and taught graduale 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 af the University of Minnesota and as
Diirector for the National Heart, Lung, and Blood Institute funded Training Program
in Cardiovascular Genetic Epidemiology. For the past 10 years, | have laught a two-
week summer course in Epidemiotogy and Prevention to physicians and other health
cire professionals for the American Heart Association and Centers for Discase
Control.

A copy of my currictulum vitae 1s altached for additional detail.
B. Brief Overview of Principles of Epidemiology

Randonized, double-masked, placebo-controlied 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.c., variables that are
associated with the disease and associated with the exposure) and provide for the
optimal Lest for temporality (1.c., exposure precedes disease). Placebo controlled
studics ure 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



participunt’s condition: (1) natural history of the discase; (2) specific elTects of the
treatment under investigation; (3) regression to the mean; and (4) placeho effect. A
study without a placebo control cannot differentiate amongst the prior 3 conditions.
Active comparator randomized clinical trials are frequently used ance a known
treatntent is available since withholding treatment [tom a diseased group could he
uncthical; 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 spontancous improvements which with an active
{(rather than a placebo) control may mask the full effect of the drug under
investigation,

Many cpidemiological studies arc observational and provide an assessment of a
relalion between an exposure and disease. Because of the abservational nature af
these studies, exposures are not “randomly-assigned” to study voluntecrs, and hence,
faclors that may be associaled with the exposure of interest, and also independent
predictors of the disease, may confound the observed relation between thc exposurc
and discase. The best observational design fo Lest a hypothesized assoctation belween
exposure and discasc is a cohort study. Cohort siudies can be conducted either
prospectively or retrospectively. Cohort studies are similar conceptually (o clinical
trials in that subjects are followed for the occurrence of endpoints.  Therefore,
temporality between the exposure and the endpoint can be conclusively evaliated.
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 coliort studies include their cost
elticieney and casc of implementation. For example, pharmacy records can be linked
lo clinical records o assess a hypothesized association between a particufar drug
cxposure and discase. :

Case-control studies are also hypothesis-testing studics, and they rely on design
qualitics that, iT done correetly, provide for an estimation of the exposure-discase
relationship in a cost-elNicient way. In a case-control study, diseased individuals arc
sampled (i.c., cases) as are non-diseased individuals (i.c.. controls), and subjects are
classified with respeel to exposure. The effect measure used is the ratio of the
exposure odds in cases compared to the exposure odds in controls. Conceptually, the
casc-control study can be thought of as nested within a population cohort, and if lwo
important criteria are met, provide a valid estimale of the disease odds ratio. For
excellent internal validity, a case-control study requires that exposurc must measurcd
in all cases (or a representalive sample of cases that reflects the {rue exposure odds of
all cases), and that the sample of the non-disecased members of the source population
that generated the cases reflect the exposure odds of the population. 1T these
conditions are nicl, then the exposurce odds ratio will be equal 1o the diseasc 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 callected data and/or
specimens.  Nested case-control studies overcome two other potential biases
common to the case-control siudies, namely, temporality and recall bias. Temporality
Is a concern in non-nested case-control studies because exposure ascertainment is
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determined afler discase onset,  Another potential bias unique to non-nested case-
control studics is recall hias, where cases are morce likely than contrals to recall prior
exposures becausc of their disease. '

C. Review of the Evidence for Effeets of Seroquel on Metabolic Risk, mcluding
Weight Giin, Hypertriglyceridemia, Insulin Resistance, and Diabetes

The hasis for my opinions expressed herein is derived from my education, training,
research, experience, and review of the Seroquel New Drug Application (NDA) Lo the
Food and Drug Administration, intemal Astra Zeneca documents, the peer-reviewed
medical literature, and other publicly available documents conceming Scroquel and
its relationship to weight gain and other metabolic risks. In developing my opinions in
this case. 1 am relying primarily upon the Astra Zencca NDA application and the
related published literature, published cobort and nested case-control studies, and
meta-analyses of published studies. [ have spent over 80 hours reviewing lilerature
and documentis related to Seroquel.

Based upon my review of the above specified documents, [ have developed the
fullowing opinions in this case: (1) Scroguel leads to clinically significant and
relevant metabolic risk, including weight gain and other metabolic complications,
inchuding hut not imited to hypertriglyceridemia, msulin resistance, and diabetes; (2)
the metabolic risks from Seroquel appear shortly after (reatment and throughout
reatment; (3) Astra Zeneca should have made the data presentation clearcr within the
New Drug Approval application and included the data regarding metabolic risk
within scientific publications of the Phasc IT and Phase U randomized clinical trials
in order to warn the FDA, future patients and physicians about metabolic risks
associated with Seroguel; (4) the metabolic risks associated with Seroquel oulweigh
the benetits of treatment; and (5) Astra Zeneca promated Scroquel as metabolically
neutral when (here was insulTicient evidence to support this claim but substantial
evidence that the drug in fact caused weight gain and other metabolic derangements
(6) Astra Zeneea withheld support for studies that contd have demonstrated
Seroguel’s metabalic risk relative to other atypical antipsychotics. 1 have developed
these optnions utilizing the normal methodology that | exercise as an epidemiologist
in the ordinary scope of my practice. Further, | state these opinions (o a reasonable
degree of scientilic certainty. ‘

C.1. Overview: The Effect of Seroguel on Weight Gain and Other Metabolic
Derangements

Seroguel causes weight gain and other metabolic toxicities through stimulation of the
hypothalamic AMP activated protein kinase (AMPK). AMPK is responsible lor
maintaining energy balance and the regulation of food intake. Seroquel blocks
histamine H1 receptors, the receptors responsible for the inflammatary response
which then stimulates AMPK. In addition to the effects on H1 receptors, Seroqucl
affects insulin action and metabolisim directly in the cell, leading to insulin resistance



and alterations in lipogenesis and lipolysis, which ullimately cause progressive lipid
acctmulation,

Weight gain can lead to reductions in patient compliance with the medication which
could lead to poor clinical outcomes. Weight gain is an tmportant concern of
Seroguel trealment, and in particular amang schizophrenic individuals since there is
an association belween schizophrenia and Type 1T diabetes mellitus, and weight gain
is an tmportant risk factor for diabetes development. Weight gain is alse an imporiani
determinant of other metabolie toxicities, such as hypertrighyceridemia, hypertension.
and insulin resistance, all part of the metabolic syndrome. Morcover, once weight has
been gained, it is challenging lo lose, and this is a large concern for schizophrenic
paticnts who are not typically capable of undertaking lifestyle management lo
maintain or to lose weight.

There is unequivocal and consistent evidence that Seroquel (reatment leads to
clinically and statistically significant incrcases in weight, that the onsel of the weight
gain occurs shortly after the beginning of treatment and progresses with mereased
duration of treatment, and that the weight gain is proportionate to the dose ingested.
Stgaificant weight gain was observed during the Phase I1 and HI trials and
subsequently demonstrated throughout the developmental program of Seroquel lor
other treatment indications. In addition, other components of the metabolic syndrome
(i.e., hyperinsulinemiy, hypertriglyceridemia) were similarly observed during the
development of Seroquel, and increased incidence of diabetes has been observed with
Seroguel treatment. The justification for this opinion follows.

C.10. Weight Gain in Response fo Scroqguel Trealment

The New Drug Application for Seroguel was submitted to the FDA in July, 1990,
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 1T and I trials was collected at each visil, Resulls presented 1n
the Integrated Safety Report are restricted tosthe analysis which required that subjects
who were included in the tabulations had both bascline and post-bascline
observations availahle. Clinically significant weight gain was defined by a gain ol
7% of the baseline hody weight {approximately 10 pounds for a 150 pound
individual).

In the Phase Il and 11T trials, the mean age of the trial participants was 38 years, and
the mcan bady weight was normal (76 kg or 168 1bs). A total of 2162 schizophrenic
paltenis were exposed to Seroquel with doses ranging from 50 (o 800 mg/day
administered between two and four times daily. Ol the 2162 subjects, 1710 werce
rom Phase [ and HI controfled trials and 4534 were (rom new Scroquel exposures
from the uncontrolled (riuls and were available for analysis. As ol fune [, 1995, 407
subjccts had reen exposed to Scrogquel for 6 months or langer and only | subject for 2
years of fonger; 110 subjects were treated for one year or longer. As stated on page



119 o the report, *In the Phase IT and 111 placebo-controlled trials, Seroquel was
associated with a statisticully significant weight gain (p=0.0471)." Additionally,
from the short {erm placebo-controlled trials, Astra Zencea 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 ol weight gain was
markedly higher for the Seroquel treated than the placebo treated palients, indicating
that the distribution 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 1o other vital Sign measures that were provided
as medians). Had the median, rather than the mean, heen reported. the findings
regarding the dilTerences between Scroquel and placebo would have been even more
dramatic. More detail regarding individual.studies is provided below.

The folfowing lable describes the studies included in the NDA, and the status of vital
signs collected in each. Placeho controlled trials are indicated by hold type.
Uncontrolled trials are indicated by itafics.  Active comparator triads arc indicated by
provided in the Integrated Salety report for this study, although the data provided
were indicative of weigh! increases with trealment,

Vital signs and weight assessments by trial (integrated Phase 11-11 triuls)

L 0004 1 0005 1 00006 | 0007 | 0008 [ 0012 0013 {0014 {0015 {048 1 L 75 ]

Pulse | X X X X X X X X X x ~

Blood X X X X X X X X X N

Pressure® . _ _ N L o

Respiratory | X X N X I T
Temperature 11X X X IX he 5 X X us |

Weight ' X X X X X X X N_ X N X

* Al measures were taken while subjects were seated. ‘

* Linless oterwise noted, readings were taken for botls supine and standing systolic and Jdiastolic biood pressures.

F Onby supine readings were taken for ‘Trial 0007,
** Respirtion readings were tsken while subjects were in the supiae posilion unfess otherwise nojed.

Data for studies 0004, 0006, 0008, and 0013 were only provided in summary form.
In these trials combined, 89/391 (234%4) of Seroquel treated subjects lad clinically
significant weight gain compared to 11/178 (6%) of placebo-treated subjects. This
resulled ina relative risk for clinically significant weight gain with treatment ol 3.68
(P 0001, 95%, C1 2.1-6.7).

For Study 13 alone, clintcally significant weight gain was observed in 2/51 (6%) for
placebo, 2/52 (4%) for haldoperidol, 6/53 (11%), §/48 (17%), 5/52 (10%), 8/51
(16%), 7/54 (13%) for Seroquel 75 mg, 150 mg, 300 mg, 600 mg, and 750 my,
respeclively, [n caomparing low dose Seroquet (75 or 130 my) versus placebo, the
relative risk of weighl gain was 3.54 (p=.06, 95% C1.93-16.1), and contrasting high
dose {the dose recommended for schizophrenia), the relative risk ol weight gain
versus plicebo was 4,77 (p=012, 93% CI 1.34-18.2). This provides strong evidence
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for dose responsce. a crilerion frequently invoked to determine causation, and also
indicates that Scroquel 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 [8/236 (7.0%)) in the
hadoperidol treated subjects (relative risk 2.61; 953% confidence interval 1.61 - 2,42,
P 0001 ).

For Study 0007, clinically stenificant weight gain occurred in 28/100 Seroquel treated
subjects compared to 19799 of the chlorpromazine treated subjects (RR=1.47, p=-
0.14, 95% CI 0.88-2.44). This active comparator study indicated that Scroquel’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, indicaling a strony and
consistent increased risk, and for the active comparisons. a modest 1o strong increased
risk for weight gain compured (o chlorpromazine and haldoperidol.

Study 0015 was the long-term, 52-week study, implemented o evaluate the fong-term
clficacy und salety of Scroquel compared to haldoperidol for treatment of
schizophrenta.  In this study, Seroguel was associaled with a statistically significant
increase in weight gain that was dose-dependent and time-dependent (1.c., the longer
the lreatment. 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
hatdoperidol). Clinically significant weight gam occurred in 30/209 (23.9%) ol the
Scroquel participants compared to 4/38 (10.5%) ol the haldoperidol-treated subjects
(relative risk=2.27, p=0L0606, 95% CI=0.94-7.55). As stated in the Integrated Safety
Report “in general, mean weight increases [rom baseline for guetiapine-treated
subjects were greater at Week 52 [or subjects completing the trial (ranging from 2.05
o 8.52 kg) compared with the increases seen at final evaluation (Week 52 or
withdrimwal), suguesting a trend for subjects to continue gaining weight over time.”
Also stated in the Integrated Safety Report “The percontage of subjects with elinically
stenificant increases from baseling in weight increased as the dose level of quetiapine
increascd (for the 73, 300-, and 600-mg dose groups, 13.2%, 22.9%, and 32.9% of
subjects had significantly high changes).” This dose-response wus statistically-
stanificant. The findings from this long-term study confirm findings of the short-temm
studics and also suggest that weight gain continues with treatment duration.

[n the uncontrolled trials (0008, 0048, and OLE), 27.5% of Scroquet-treated subjects
had a clinically significant high weight gain, comparable to the findings in the
controtied (rials and the Tong-term controlled trial for Seroquel-exposed participants
(Study 00135 cited previously, i.c., 23.9%).

In addition 1o these contrelled and unconirolled trials included in the NDA

application, there were indications from the long-term extensions of the trials that
weight gain was persisient throughout follow-up and increased with Lime, indicating
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ihat prolonged treatment with Seroquel could lead to substantially increased risk of
metabolic toxicity. With increased foliow up, data later presented during the
observed long-term extensions showed that 37.2% of Seroquel-cxposed patients had
clinically significant weight gain at some point during fotlow up. Weight gain
increascd with increased exposure duration: mean weight change compared to
hascline weight increascd by 3.8 (+9.0) kg at week 65, 4.4 (4.9.0) kg at week 104,
5.7 (+ 10.9) kg at week 156, and 6.7 (0 7.3 (£.9.9-13.1) kg at weeks 208 - 260. 1f
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 Scroquel on weight gain in these
studics.  First, the studics provided in the NDA had consistentty high drop-out rates
for Seroquel. This is an important characleristic to define the internal validity of a
study. Among the 2162 subjects randomized lo (n=1710) or treated in uncontrolied
trials (n=454), 80).1% withdrew, and the rate was much higher than the 42% for the
active comparalors 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 {o non-compliance, and in aggregate in the Phasc
1 and HI program, weight gain was associated with greater drop-outs. Therefore, the
result reported from these studics almost surely underestimates the true impact of
Seroquel on weight gain.  Second, many of the studies conducted restricted weight as
an inclusion criternion, gencrally between 100t and 230 pounds. Had heavier subjects
been included., it is Tikely that the weight gain would have been cven greater. Since
these subjects were excluded, it 1s unclear whether Seroquel would have been sule in
overweight and obese subjects (1.e., the studies are not generalizeable o these
subjecls).

A metabolic cause for concemn regarding the weight data presented in the NDA is the
consislent paltern for reduclions in thyroid hormone levels that occurred with
Scroquel treatment, Low levels of thyroid hormone are associated with greater body
weight. Euach trial presented in the Table above collected at least one meusure of
thyroid function.  As stated in the Integrated Safety Report, “Consislent lahoratory
data suggest that quetiapine treatment tends to reduce thyroid hormone plasma levels.
primarily {otal 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 ineidence of
significantly low values 1s increased in quetiapine-treated subjects compared both to
placeho- and haloperidol-treated subjects. Results from Trials 0013 and 0015 indicate
that the reductions in thyroid hormone fevels are dose-related. that the onsct of the
reduetions may occur within the [irst few days of tréatment.” Note that the definition
of abnormalitics for any of the thyreid 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 Saflely Report dismisscs these thyroid changes as clinically irrelevant since
the thyroid stimulating hormone did not significantly increase. However, hecause
most of the studies were short term, the design may have precluded the development
of an increased TSH.



Finally, weighl was measured at almost every visit along with the vital signs. Yot
delatled weck-by-week data could not be found in the Integrated Safety Results. No
data were provided in the published literalure across the time course of the studics.
This is particularly important given the very large drop-out rates that occurred
consistently throughout the studies provided in the NDA. It is fikely, given the
consisient weight increases scen in every Phase 11 and 1] 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 lor weight change (based on data provided only on the AstraZencea
wehsite) and showed the consistent pattern of weight increasc scen with studics
included in the NDA. Data are only tabulated for the first 11 studices listed on the

~website since the resulls were consistent with those observed as part o the NDA.
Table 1. Weight Change in AstraZeneca Studies

| Study Number

0039

Start - End Date

Resulis for Metabolic RiS]{‘F“?:mll(..‘IOI'.i

03/16/98 - 02/03/00

Cilinically significant weight gain in 6% of
Seroquel, 5% ol haldoperidol, and 2% of
placebo treated subjects.

(JO5(

05/02/96 - 05/21/99

6 subjects with hypothyroidism on Scroquel:
none on haldoperidol

00uo

08/09/00 - 11/26/01

Scroquel-treated patients exhibited a
statistically significant (p=0.0031) mean
increase ol 1.60 kg more than the placebo
treated group.

0100

0104

0105

I 1/08/00 - 01/25/02

Clinically significant weight gain in 10.4% of
Seroquel subjects versus 3.9% of placcho
subjects (relative risk=2.067)

HA7/01 - 04/25/02

Seroquel subjects gained 2.1 kg versus a loss
of 0.1 kg in placcbo subjeets and a gain of 0.2
kg in haldoperidol subjects

04/03/01 - 05/27/02

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 pravided) o

0040

No dates provided

Clintcally significant weight gain occurred in
12-15% ol Seroquel treated suhjects ([00-200)
mg) versus 15% of placebo treated subjects
(relalive risk = 0.8 10 1.0) _

0049

09/30/02 - Q9/17/03

Weight increased 1.7% and 6. 1% in 300 und
600 mg Seroquel, respectively. vs. 0.6% in
placcho (relative risk 2.8 and 10.2,
respectively)

DI447C-0001 | D8/31/05 - 05/24/07

Scrogdcl meun weight gain ranged from 0.4 1o |




1.3 kg across the doses used compared 1o
p]ﬂcebo (-0.4 kg). Clinically significant weight
gain occurred in 12.0 to 15.4% of Scroquel
groups compared to 2.9% in the placcbo group
{relative risk 4.2 — 5.3).

D1447C-0133 | 06/30/04 — 08/26/05 | Weight increased 4.1 kg and 5.4 kg
Seroquet 300 mg and 600 mg treated subjects
vs. 1.8 ke in placcho subjects |

e, s . ittt 2}

[n aggregate, the evidence from the studies presenied in the NDA and the follow-up
long-term cxtensions demonstrale a large cffect 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 qub;cctq was caused by the drug.

(1.2, Ciucose Abnormalities and Insulin Rcs;slanca in RLS])OH%L to Serequel
Trealment

Increased weight is a major risk factor for clevated glucose, hyperinsulinemia, and
Type I diabetes mellitus. Glucose measures were collected in most studies and in
every US study completed as part of the NDA., Clinically significant increased
elucose was defined to be greater than 13.9 mmol/L or 250 mg/dl. However, timited
duta were provided in the NDA related to glucose, insutin, or other biochemical
indices o metabolic risk.

Studies 126 and 127 were conducted with sccondary aims to cvaluate more detailed
measurcs of glucose homeostasis. In these two trials, there were 3 cases of diabetes
i the Scroquel group (n=040) compared to one in the placebo group (n1=089), The
difference between Seroquel- and placebo-treated patients was pronournced for
olucose vatues > 200 mg (2.9% and 0.5%, respectively). Among Seroquel-trealed
subjects, 12.2% of them had at least one ghicose value greater than 250 mg/d|
compured to only 8.1% of placebo treated subjects. Analyses adjusicd for length of
follow up and restricted to participants who had fasted for at feast § hours showed
even greater trealment differences with respect to glucose. Seroquel patients had a
arcater mean inerease (5.0 mg/dL) in glucose relative to participants randomized to
placebo (-0.05 mg/dL). Elevated HbalC (> 7.5), a longer term marker of glucose
glevation, ocewrred in 2.1 vs. (1.8 percent of Seroquel versus placcho participants. In
aggregaie, these data c!cm ly show the cxcess of glucose abnormalitics in subjects
rundomized to Seroguel.

Al the request of the Food and Drug Administration in May. 2000, Astra Zeneca
evaluated disturbances in glucose regulation in their Phase [-111 program as well as
post-marketing surveillanee, In the short-term (i.e., less than 6 weeks duration)
placebo- cantrolled studies, only 230 Scroguel nca!Ld subjects and 143 placcho-
treated sibjects had glucose measurements analyzed, and Seroquel treated subjects
had kigher 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 of 200)
mg/dl during the short term trials (relative risk 4.87, 95% confidence interval 0,83-
2030, p=0.116). Inlune, 2007, a clinical overview was conducted for the purpose of
providing data to supportl changes to the Core Data Sheel. In that analysis, glucose,
insuline HOMA, and HbATC were evaluated in the composile of studies that had been
conducted. The data indicate that Seroquel is associzled with metabolic abnormalitics
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) mmol/L. compared
to 0.059 (1.46} mmoi/L in 1,592 placebo treated subjects. Differences were much
larger for HOMA, a measure ol insulin resistance that is sensitive to weight (i.e.,
subjects who gain weight become more insulin resistant). the difference in means
wus five fold greater for Seroquel versus placebo [1.26 (9.5) in 22065 Seroquel
subjects versus 0.37 (10.83) in 640 placeho subjects]. Not unexpectedly, given these
dilTerences in vlucose and insulin resistance, the relative risk for diabetes was 2.02
(p=(h449, 25% C1 0.31-12.04).

Since most of the participants in the randomized clinical trials were treated for a short
period of lime, the uctual person-time contributed is small, and may have not yielded
stlficient power to detect the excess risk of diabeles associated with Seroquel.
However, as curly as 1999, Dr. J. Small indicated in her draft for a book chapter for
Psychopharmacology ol Schizophrenia thal “as...quetiapine cause the most weight
gain, these drugs may be the most likely to induee diabetes.” Once Seraquel was
approved by the FDA and administercd Lo large numbers of patients, there was carly
evidence of an increased risk of diabetes with Scroquel treatment. In 2003, Koller et
al published a report using data derived from the FDA Medwatch, a surveiflance
program for spontancously reported adverse events, During the periad 1/1/97 through
8/15/02. they showed that Seroquel use unmasked or precipitated diabetes. the onset
was rapid und severe, and removal of the drug resolved the condilion in some cases,

Suhsequent observational studies (cohort and case-control) conflirmed the excess risk
ol dinbeles with Seroquel. For example, Guo el al, using an inlegrated, seven-slate,
Medicatd-managed, care claims database from 1/1/98 through 12/31/02, reported the
relative risk of diabeles was 2.5 (953% CI 1.4-4.3) in Seroguel users compared to users
of conventional antipsychotics. Other studies have suggested that the diabetes risk
increnscs with greater exposure time. For example, Dr. Lambert and colleagues
reported from the Veteran’s Affairs databuse that Seroquel was associated with an
increased risk for diabetes compared to conventional antipsyehotics (RR 1.67. 95%
Cl1.01-2.70) 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 queltapine versus conventional antipsychotics to range from .17 (95% C1 1.06 -
1.30; Ollendor{ cl al, 2004) to 3.15 (95% C1 1.63 -- 6.09; Citrone et al, 2004), with
other studics by Sernyak, Leslie, Lambert, and Guo showing relative risks between
these two exiremes (see Table 2). However, all studies used conventional treatment
as the comparison group rather than non-treatment, which could result in a
confounding effeet, i.c., atlenuation of the effect size of Seroqucl, if 1hese treatments
also were causally related to diabetes. For example, compared to non-treatment,



Sacchetli el al reported a relative risk of 33.7 (95% C19.2 - 123.0) for Seroguel.
Most sludies reported also have a very limited time window of exposure and a small
number of subjects exposed to Scroquel.

CTable 2; Observational Studies reporting Relative Risks ofScqu;cl compared (o

_Conventional Antipsychotic Treatments

“First Author Year Relative Risk (95% Confidence Interval))
Sermyak 2002 131 (1.11-1.39) -
Citrone* 2004 ingei-eoyy oo
Feldman® 2004 NR(1.3-2.9) W_ﬁ
“Ollendorl * 2004 1.17(1.06 - 1.30)
Leslie* 2004 1.20 (0.99 - 1.44} B
Lamberl* 2003 1.2 (0.80-- 1.70) ]
Guot L 2003 1.8 (1.4-24) _

Lambert* 2006 I L7 (1.01 -2.76) e
@g&i R LT 5(1.4-43)

* indicates indusiry quppori gmong v cslrgatlvc leam mcmbms NR—‘nnl rqnmtul

C.1.3. The Effect of Seroquel on Triglycerides and Cholesterol

Scroguel has consistent and detnmental effects on triglyeeride values which is
congruent with its efMeets on weight and glucose / insulin abnonmalitics. As staled in
the Integrated Safety Report, elinically significant increased triglycerides were
defined as a doubling of triglycerides above the upper limit of normal. In aggregate
in the Phase [T and 11 placebo-controfled studies summarized in the Integrated Safely
Report, the relative risk for increased trighycerides above the normal range at the end
ol the treatment was 2.7 (22.3% of Seroquel users versus 8.2% of placebo users).

The percentage of participants who had a clinically significantly high triglyceride
value at any thme during these studics was even greater in Seroquel versus placebo
users (26.3% versus $.2%).  Cholesterol values showed a similar patiern.

D. Metabolic Derangements associated with Seroquel outweigh Benefifs of

Treatmend

Given the totality of evidence regarding the increased metabolic risk with Serogucel
treatmenl. the relalive benefit of Seroquel compared to other antipsychotic agents is
debatable. n fac, in 1997, Dr. L. Arvanilis questioned the competitive advantage of
Seroguel. In her review of the data regarding weight gain, she stated 1 was really

struck by how consisient Lhe data was across pools

...ucross parameters /

measures. ..across cohorts.” In her summary. she staled that the weight gain was

raptd but conlinued to increase with continued {reatmient and that the weight gain was
45% at 52 weeks ol 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.
[naggreeate, the drop oul rate in the Phase [} and [17 studies was consistently highest
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for Seroquel compared to haloperidal or chlorpromazine. The largest and most
carefully done study to address the overall effectiveness across drugs in this class was
conducied by the National Institutes of Health, specifically, the National Institulc of
Mental Health. The Clinical Anlipsyehoiic Trials of Intervention Effectiveness
(CATIE) study randomized 1493 patients with schizophrenia at 57 11,8, sites to
receive olanzapine (7.5 to 30 mg per day), perphenazing (8 to 32 myg per day),
quctispine (200 to 800 mg per day), or risperidane (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 ouicome measured used to define effectiveness was withdrawal from the
study for any reason. That study found that the time to the discontinuation of
treatrent for any cause (i.e., the primary oulcome measure) was longer in the
olanzapine treated subjects than in the Seroquel treated subjects (hazard ratio, 0.03;
P<0.001). Additionally, the time to the discontinuation of treatment {or luck of
efficacy was longer, and the total duration of successful treatment longer, in the
olanzaping treated subjects than in the quetiapine treated subjects (hazard ratio, (.41,
P<0.001 and 0,53; P<0.001, respectively). Finally. another indicator ol poorer
clficacy is the proportion of paticnts who take the maximal dose of a drug: a higher
proportion of paticnts assigned to quetiapine received the maximal dosc allowed in the
study.

E. Astra Zeneca Failed 1o Warn Future Patients and Physicians aboul the
Metabolic Risk associated with Scroquel

Despite the consisient clinically and statistically significant increases in weight and
other metabolic parameters noted in all Phase [ and 111 studies presented in the
Integraled Sulety 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 [ and 111 studies never mentioned increascd 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
seclions, and in the discussion section, dismissed as expected complication of
ireatment.

F. Astra Zeneca Promoted Seroquel as Melabolically Neutrul

Farly publications of Seroquel Phase [} and T1T randemized clinical studies promoied
Seroquet as metabolically safe despite the large, consistent, and staiistically
significant findings of weight gain, reduced T4, and hypertriglyceridemia in the
chmcal triafs meluded in the NDA application in 1996. Even as late as 5/22/99, Astra
Zeneea praduced a news release from the APA meeting in Washinglon staling
Scroquel “reduces weight gain™ and thal the “potential to gain weight and develop
diabetes.......can be minimized with Seroquel.” This data — for which a news
relcasc was created --- were based on retrospeciive chart review of a casc scries of 60
patients. This design is the weakest of all designs in epidemiologic rescarch, and the
results from this study were in sharp contrast to the totality of evidence from the gold



standard of research designs, namely, the placebo-controlled randomized clinical
irtals that comprised much of the data submitted with the NDA.

It 2000, publications supporied 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 tcam crealed “key messages™ (o be
used in publication. And again, Seroquel’s “favorable weight profile” was u key
message of Astra Zenccea. In February, 2005, a document created by Astra Zencea
entitled “Seroquel Vocabulary and Descriptors Summary Documient”™ was finalized.
Its purpose was to communicate accepied vocabulary to be used in all publications
from Scroquel as well as language lo be avoided or not used. With respect to weight,
the “recommended™ vocabulary to be uscd 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
weiaknesses ol epidemiological studies and confounding as likely reasons of excess
diabeles risk agsociated with Seroquel treatment. In 2000, the Division of Drug
Marketing, Advertising, and Communications ol the U.S. Food and Drug
Administration ordered Astra Zeneca {o “ceasc the dissemination of violative
promotional materials for Seroguel™ because of false or misleading statemuents that
minimizcd the risk of hyperglycemia and diabetes mellitus.

In uggregate, this brief and non-exhaustive list of examples point to a concerted effort
to promote Seroquel as safe and metabolically neutralin the context ol compelling
placebo and active comparator controlled clinical trials indicating the drug was
assoctated with substantial metabolic risk,

G. Astra Zeneea withheld Support for Studies Regarding Seroquel’s Metabolic Risk

Astra Zeneer consistently withheld support for studies which could demonstrate
Serogucl’s lack of safety relative Lo 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
atypicat andipsychotics was denied by Astra Zeneca, Dr. Goldstein stated *This would
be an interesting study but carries substantial risks that we do not differentiate [rom
olanzapine or clozapine. This would be damaging....... Lwould not want to enter into
astudy that could provide any data that could influcnce regulatory authoritics against
us.” Additional internal communications from Dr. Goldstein reinforce the stance of
Astra Zeneca wilh regard to initiating studies. For example, Dr. Goldstcin states in
another email “they don’t want lo introduce studies that could potentially damage
Seroquel’s comparison against other alypical’s.”

in 2005, Astra Zeneca promoted a policy that gave “green™ or “red lights” to make
funding decisions [or rescarch proposals brought forward from independent
mvestigators. A “red Hight” was given for glucose and/or metabolism investigator
sponsored studies. Specifically, Astra Zeneca's stated policy for glucose or
metabolism studies was “don’t bather Tor red”™. In light ol the totality of data within



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 literalure is consistently being published and new evidence lrom other
sources is emerging in reference to this subject | reserve the right (o supplement this

[ have participated in iwo trials involving Vioxx.
] t g

Donna K. Arnett, Ph.D., M.S.P.H.
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