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John; Cronin, Kathryn E; DeFeo, Pat A; Ealer, Norbert R; Grafford, Kerstin;
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Sharon M

Subject : RE: UPDATED COMMUNICATIONS ON DIABETES

Attachments : [8 Seroquel CDS text deviations glucose dysregulations.xls
SeroqGlucosePP.doc
Atypical antipsychotics - glucose intolerance.doc
& Seroquel and glucose dysregulation

Custodians : Melville, Margaret

From: Melville, Margaret G

Sent: 9/30/2003 4:55:01 PM

To: Melvilie, Margaret G, Grafford, Kerstin

CC: Grafford, Kerstin; Groves, Angela J; Cronin, Kathryn E; Street, Paul R; Trumble, Sharon M; Limp,
Gerald L; Bjoérk, Susanna; DeFeo, Pat A; Ealer, Norbert R; Boorstein, John; Sparco, Joseph J; Rulio, Greg
G; Koomen, Oscar; McKeown, Debra; McCleary Claire; Ratcliffe, Chris; Bertelsen, Darci L; Jonsson,
Marianne; Nemeth, Paul; Nakajo, Hirochika; Horowitz, Anne M; Blythe, Louise; Cockhill, john

BCC:

Subject: RE: UPDATED COMMUNICATIONS ON DIABETES

Dear All,

In addition, please find below a very heipful table and summary by Marianne Jonsson on the issue of
diabetes.

Best Regards,

Margaret (Meg) Melville
Seroquel Global Regulatory Affairs Director

( (302) 886-2118 or 1(800) 456-3669 X 62118

MR REDACTED
mobile | | “
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~ fax (302) 886-1400
: margaret.melville@astrazeneca

&agt; -----Original Message-----

&gt;From: Melville, Margaret G

&gt;Sent: Tuesday, September 30, 2003 4:08 PM

&gt;To: Grafford, Kerstin

&gt;Cc: Grafford, Kerstin; Groves, Angela J; Cronin, Kathryn E; Street, Paul R; Trumble, Sharon M; Limp,
Gerald L; Bjork, Susanna; DeFeo, Pat A; Ealer, Norbert R; Boorstein, john; Sparco, Joseph J; Rullo, Greg
G; Koomen, Oscar; McKeown, Debra; McCleary Claire; Ratcliffe, Chris; Bertelsen, Darci L; jonsson,
Marianne: Nemeth, Paul; Nakalo, Hirochika; Horowitz, Anne M; Blythe, Louise; Cockhill, john
&gt;Subject: RE: UPDATED COMMUNICATIONS ON DIABETES

&gt;Sensitivity: Confidential

&gt;

&gt Dear Kerstin,

&gt;

&gt;l have copied others on your request for information as this seems something worth updating the
Regulatory Team...

&agt;

&gt; There is nothing specific to say from a regulatory perspective regarding recent events in the US. In
the communications from the Business, it is AZ's opinion that there is no causal association between
glucose dysregulation and Seroquel. The CDS adequately communicates the risks and benefits of
Seroquel therapy. Aside from addressing the FDA request for class labelling, | do not see any further
regulatory action required. As always, any future HA queries should be handled by filing defence
documents. We have one available for glucose dysregulation, and it is to my knowledge it is going to be
updated for FDA's needs.

&gt

&gt;For information only, those major territories that have labelling that varies from the CDS, due to HA
imposition of labelling, inciude:

&gt;

&gt EU MR SPC

&gt;italy

&gt;New Zealand

&gt;japan

&gt;

&at;and the Australian TGA have proposed language, and our currently reviewing our response. Canada
have received a similar reguest to provide labelling in their Precaution section of the Canadian
Monograph.

&agt;

&gt;Does this help you at all?
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* &qgt;

&gt;Best Regards,

&agt;

&gt;Margaret (Meg) Melville

&gt;Seroque! Global Regulatory Affairs Director
&gt;( (302) 886-2118 or 1(800) 456-3669 X 62118
&gt;mobile

&gt;fax (302) 886-1400

&gt;: margaret.melville@astrazeneca

&at;

&gt; From: Grafford, Kerstin
&gt; Sent: Monday, September 29, 2003 10:53 AM
&gt; To: Melville, Margaret G

&gt; Subject: FW: UPDATED COMMUNICATIONS ON DIABETES ISSUE

&gt; Importance; High

&gt; Sensitivity: Confidential
&gt;

&gt; Hi Meg,

&gt; | hope you are well - | can imagine "the pites” on your desk.

&gt;

&gt; Sorry to have to ask you about this - the US diabetes issues. As you can see from the
correspondence RA collegues (eg Argentina) are asking for comments on communication sent out
recently - but not to regulatory. They like to know if any action is expected from them. | spoke with Paul
Street some weeks ago following similar early communication on the uS situation but Paul had nothing

to add at that time.
&at;

&gt; I anticipate similar questions from other markets. Could you give me some direction?

&qgt; Kind regards,

&gt; Kerstin

&gt; --om- Original Message-----

&gt; From: Williams, Kathy A

&gt; Sent: den 29 september 2003 13:48
&gt; To: Grafford, Kerstin

&gt; Cc: Short, Claire

&gt; Subject: FW: UPDATED COMMUNICATIONS ON DIABETES ISSUE

&gt; Importance: High

&gt; Sensitivity: Confidential
&gt

&qgt; hej Kerstin,
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&agt;
&gt; Is there anything specific that we should do regarding the attached communication....it has gone
out directly to MCPs, product managers etc but not to Regulatory..&gt;
&qat;
&gt; cheers
&gt; Kathy
&gt;
&gt; e Original Message-----
&gt; From: Blanc, Jose
&gt; Sent: 22 September 2003 18:15
&agt; To: Gill, john
&gt; Cc: Williams, Kathy A
&gt; Subject: RV: UPDATED COMMUNICATIONS ON DIABETES ISSUE
&gt; Importance: High
&gt; Sensitivity: Confidential
&0t;
&gt; Dear Colleagues
&gt;
&gt; [ didn't receive any news from the Regulatory corner., Have you any comment on this issue?
&gt;
&gt; There are a lot of Departments involve in this topic but we are not aware on it.
&gt;
&gt; Best regards

&gt;
&gt; José
&gt; -----Mensaje original-----

&gt; De: Replenski, Lois En nombre de Doran, Nigel M&gt;

&at; Enviado el: Lunes, 22 de Septiembre de 2003 09:53 a.m.

&gt; Para: +ISMO MCPs; +ISMO SMT Members; Collins, Andy ] (Alderley Park); Milton-Edwards, Mark;
Allman, Debbie; Parsons, Noreen E; +5eroquel Product Managers; +Seroquel Medical Managers;
+Seroquel Marketing Managers; +SEROQUEL GLOBAL BRAND TEAM; +Sercguel Global Product Team;
+Seroquel PR Contacts

&agt; CC: Minnick, Jim G

&gt; Asunto: UPDATED COMMUNICATIONS ON DIABETES ISSUE

&gt; Importancia: Alta

&gt;

&gt; SENT ON BEHALF OF NIGEL DORAN

&gt;

&gt; All,

&agt;
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~ &gt; Please find attached updated communications on the diabetes issues including the lawsuit and
FDA letter previcusly sent to your attention. Please replace all these updated versions with all
documents on these topics previously sent to you.

&at;

&gt; FDA Label Change Reserved Press Statement and Q&amp;A

&gt;

&gt; &t &Mt Fite: RS&amp; QA re pancreatitis.doc &gt; &gt;

&agt;

&gt; Reserved Press Statement and Q&amp;A on Pancreatitis following articles in the Wall Street
Journal (WS)) and New York Times. These documents were not previously sent to you as Seroqguel was
not involved in the study identified in the articles. However, we are providing this to you now "“for your
information.”

&gt;

&gt; &l &l File: RS&amp; QA re pancreatitis.doc &gt &gt; &I &I File: WS).september 2.doc &gt; &gt
&It; &dt; File: NYT9.2a4.doc &gt;&gt; |

&gt;

&gt; Revised versions of the Reserved Press Statement on the media coverage of the VA Study that first
appeared in the WS}

&agt;

&agt; &t &I File: WS) RS_QAfinal.doc &at; &gt

&gt;

&gt; Apologies for re-sending this information, however, it is important that all giobal communications
on these issues be consistent.

&at;

&gt; Regards,

&agt;

&gt; Nigel

&at;

&agt; Lois Replenski

&ot; AstraZeneca

&gt; 1800 Concord Pike

&agt; PO Box 15437

&gt; Wimington, DE 19850-5437

&gt; Tel: 302-886-3526

&gt; Fax; 302-886-8010

&gt; lois.replenski@astrazeneca.com &lt;maiito:lois.replenski@astrazeneca.comé&agt;

&gt;

&gt;

&at;

&qgt;
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Seroquel™ CDS Deviations regarding Glucose Dysregulation

Text:saction

Adverse
Reactions/Undesirable
Effects

Other adverse events abserved during
the premarketing evaluation of
Seroquel,

In this section of the US Pl it is clearly
emphasized that aithough the events
reported occured during treatment with
Seroquel, they were not necessarily
caused by .

Metabotic and Nutritionat System:
infreguent: hyperglycemia,
hypogiycemia.

Rare; glucosuria.

Endoctine System:

infrequent; diabetes mellitus

apal : 5
Clintcaily significant adverse reactions: {only in
Japanese patieats? needs 16 be confirmed!)
hyperglycemia, diabetic keloacidosis, disbetic
coma,

hyperglycemia, diabetes
meliitus, including a
footnate: Hyperglycemia
or exacerbation of pra-
existing diabeles has
been reported in very
Ere Cases.

the authorilies n UK -
discussiong stil
gngoing;
Hypergiycemia and
exacerbation of pre-
exicting diabetes have
been reported in very
rare cases during
quetiapine freatment,

HA
Hyperglycemia or
exacerbation of pre-
existing diabetes melitur
during treatment with
quetiapine has been
reported in very rare
cases (see also
paragraph 4.4 Special
Warnings and Special
Precautions for Use).

aap by the HA;
Hyperglycemia,
diabetes meilitus,
exacerbation of pre-
existing diabetes
mellitus and diabetic
ketoacidosis have
occurred very rarely
with quetiapine
therapy. The causs
association with
quetiaping has not
been estabiished.

Front page of the lahel

A hoxed warning:

1. Guring administration of this drug, patients must
be carefully observed with measurement of biood
glucose levels, because marked alevation of blood
glucose after administration may cause clinically
significant adverse reactions such as diabetic
ketoacidoses and diabetic coma, which may be
fatal.

2. Prior to administration of the drug, patients and
thelr families should be sufficiently explained that
the above adverse reactions may occur, They
should be advised to note abnormatities such as
thirst, excessive drinking, polyuria and urinary
frequency and also instructed to stop administration
of the drug and consult 2 doctor if any of these
symploms appear {(see Important Precautions).

Contraindications

N.A.

Patients with diabetes meliitus or a
history of diabetes meilitus.




\ extsectiof

Precautions

v

others should be carefully monitored. Espe

. apa R i
1. Careful Administration:
Patients with a family history of diabetes m
or the risk factors of diabetes mellitus such as
hypergiycemia of cbesity (see Important
Precautions).

2. important Precautions:

Administration of this drug may cause markedly
increased blood glucose leading to fatal clinical
course including digbetic ketoacidosis or diabetic
coma. During administration of the drug, blood
glucose levels should be measdred, and thirst,
excessive drnking, polyura, urinary frequency and
ially in
the patients with risk factors of diabetes meliitus
such as hyperglycemia or obasity, biood glucose
levels may be increased an thereby metsbolic
condition rapidly aggravated,

Prior to starting therapy with this drug, provide
sufficient explanation to patients and thelr famifies
that the adverse reactions as mentioned may
occur. Also, advise them to pay attention to such
abnormaiities as thirst, excessive drinking, polyuwris
and urinary frequency, and instruct to discontinue
the drug and consull a physician If such symptoms 3
chserved.

Seroquel™ CDS Deviations regarding Glucose Dysregulation

R EY
Hyperglycemi
Hypetrgiycemia of
exacerbation of pre-
existing diabetes has
been reported in very
rare cases during
treatment with
quetlagine. Appropriate
clinical monitoring is
advisable in diabetic
patients and in patients
with risk factors for the
deveiopment of
diabeles mellitus (see
also section 4.8
Undesirable Effects).

. Re m:.: im Omma.a.

the HA:

Hyperglycemia or
exacerbation of pre-
existing diabetes has
been reported in very
rare cases duting
treatment with
quetiapine. Appropriate
clinicat monitoring,
following medical
opinion, is advisable in
diabetic patlents and In
patients with risk factors
for the development of
diabetes meliitus.
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SUMMARY AND CONCLUSIONS

Glucose disorders including diabetes mellitus (DM), diabetic ketoacidosis (DKA),
hyperglycemia, and exacerbation of DM were reviewed by AstraZeneca to assess whether
there is a causal association between treatment with SEROQUEL (quetiapine fumarate;
quetiapine) and ghicose disorders.

As of 25 April 2003, worldwide post-marketing reporis received by AstraZeneca (AZ)
comprised 153 cases of new-onset DM, exacerbation of pre-existing DM, DKA or
hyperglycemia in patients taking SEROQUEL. Assessment of causality was difficult in most
of these cases because of either scant ¢lnical detail, unclear temporal sequence of exposure
and outcome, confounding by concomitant medications for which DM or related events have
been reported, risk factors for DM (obesity or family history of DM), documented dictary
nen-compliance, or combinations of these factors.

In clinical trials with SEROQUEL, there were no reports of DKA or hyperosmolar coma.
There were no statistically significant differences between SEROQUEL compared to placebo,
chlorpromazine, or haloperidol in mean change of glucose from baseline. There was no
consistent or clinically significant effect on random glucose levels. There was no increase in
adverse events (AE) associated with disturbances in glucose metabolism for SEROGUEL
when compared to placebo, chlorpromazine, risperidone, and haloperidol. There were five
reports of DM in the open-label extension, but none were considered drug related or led to
drug withdrawal.

The medical/scientific literature was mconclusive regarding evidence to snggest that
SEROQUEL negatively influences glucose regnlation causing new onset DM or worsening of
pre-existing DM, In addition, according to the literature, the prevalence of DM in the
schizophrenic population (up to 15.8% in one study (Mukherjee et al. 1996) and 11.1-14.9%
in another study (Dixon et al. 2000) is noted to exceed that in the general population
{10%/United States (1SY) even prior to the introduction of atypical antipsychotic medications
(Dixon et al. 2000, Mokdad et al, 2001). Furthermore, a recent study {Ryan et al. 2003}
showed impaired fasting glucose tolerance i drug-naive schizophrenic patzents.

Diabetes is a progressive disease that begins sub-clinically and progresses to an impaired
fasting glucose with glucose intolerance, and then to full-blown DM, In published
epidemiology studies and other research studies comparing various antipsychotic drugs, an
asscciation between DM and olanzapine, but not the other atypical antipsychotics, was
consistently shown. The weight of the evidence is insufficient for a causal association
between SEROQUEL and DM.

Taken together, there is currently inconclusive evidence to suggest that Seroquel negatively
influences glucose regulation causing new-onset DM or worsening of preexisting DM.
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1. INTRODUCTION -

-

. /(Formatted: Bullets and Numbering ]

The purpose of this document was to review and analyze all information {pre-clnicat and
ciinical data, the scientific/medical literature, and post-marketing reports received by
AstraZeneca through 25 April 2003) regarding glucose related disorders associated with
SERQQUEL therapy, and to assess whether SEROQUEL has a caunsal relationship to glucose
disorders.

. {Fnrmatted: Bullets and Numbering }

-
-
-+

2. BACKGROUND

2.1 SEROQUEL

SEROQUEL™ {quetiapine fumarate, quetiapine} was first approved for marketing in the
United Kingdom on 31 July 1997 and was first launched in the United Kingdom on 22
September 1997. As of 31 July 2002 (the data kxk point for the most recent Periodic Safety
Update Review (PSURY), SEROQUEL had been approved in more than 78 countries.

SEROQUEL 15 indicated for the treatment of acute and chrontc psychoses, inciuding both
positive and negative symptoms of schizophrenia. Quetiapine fumarate is presented as tablets
delivering a dose of 25 mg, 100 mg, 130 mg, 200 mg, or 300 mg of SEROQUEL free-base. it
is an atypical antipsychotic agent, which inieracts with a broad range of neurotransmitter
receptors. SERQQUEL exhibits affinity for brain serotonin (SHT.) and depamine Dy and D
receptors, SEROQUEL also has high affinity at lastaminergic and adrenergic oy receptors,
with a lower affinity at adrenergic o, receptors, but no appreciable affinity at cholinergic,
muscarinic or benzodiazepine receptors.

2.2 Schizophrenia

Schizophrenia is a disorder that has a lifetime risk of approximately 1%, and it is one of the
most debilitating and persisting diseases with 30 to 80% of initially discharged patients
requiring re-hospitalization (Eaton et al. 1992, Westermeyer and Harrow ¢t al. 1988).

Gastrointestinal cancer, cardiovascular disease, and infectious disease occur more often in the
schizophrenic population than in the general population (Tsuang et al. 1983). In addition,
substance abuse is more common with a lifetime prevalence of alcoholism of 33.7% in people
with schizophrenia compared to 13.5% in the general population (Vieweg et al. 1995). While
30 to 35% of the general population now smoke, the prevalence among schizophrenic patients
is 75 to 95%. This high frequency may contribute to the increases m cancer and
cardiovascular disease seen in schizophrenia (Gopalaswamy and Morgan ¢t al. 1986, Hughes
et al. 1986, Masterson and O’ Shea et al. 1984). Likewise, the prevalence of DM is higher in
the schizophrenic population (11.2 — 14.9%/U8) than it is in the general population (10%/US)
{Mokdad, et al. 2601).

AUTO PAGE (AUTO NUMPAGES )

CONFIDENTIAL
AZSER20848336



CONTIDENTIAL

The mortality rate in schizophrenia is at least twice that of the general population, with
suicides and accidental death being the most commeoen causes of excess death (Vieweg et al.
1995, Black et al. 1985). More detailed epidemiological work has shown that there 1s a higher
death rate due to mfections (with tuberculosts being a major factor) and from cardiovascular
disease, which may be in part related to the high prevalence of smoking in people with
schizophrenia {Buda et al. 1988).

Hussar studied autopsy reports in 1275 chronic schizophrenic patients (35% of whom were
men) between 1954 and 1959, The causes of death were heart disease 17.3%, cancer 13.1%,
gastrointestinal disease 6.1%, vascular disease 5.3%, stroke 3.9%, uwrinary tract disease 1.6%,
nervous system disease 1.3%, and other 10.1%. Thirty-one percent of the reviewed fatalities
were diagnosed as experiencing “sudden death”, mainly from myocardial mfarction (Hussar et
al. 1966),

Buda et al. (1988) followed up 332 people with schizophrenia from first identification in the
period 1934 to 1945 until 1974, In 1974, 124 (37%) were deceased. The cause of death was
taken from the death certificate; 46 (37%) died of cardiovascular causes, 17 (14%) died of
mfections, 14 (11%}) died of ncoplasms, 6 (5%) committed suicide, 15 died of unnatural
causes, and 32 died of other causes (unspecified).

The pattern of mortality and morbidity seen with patients with schizophrenia means that it can
be predicted that AstraZeneca is likely to receive reporis of cardiovascular, psychiatric
(inchuding suicides and sudden deaths), infectious and oncological adverse events (AE)
reports, due to the patient population that will be receiving the drug.

2.3 Patient Exposure

It was estimated that about 4.5 mitlion patients have been exposed to SEROQUEL as of 31
December 2002 (an estimmate of almost 4 million patients in the United States (US) and 0.5
miilion paticnts ex-US).

2.4 Diabetes

Diabetes meilitus is common in the general population, with a prevalence of approximately
10% in the US (Mokdad et al. 2061). Diabetes is even more common inn the schizophrenic
population, One study reports the prevalence of DM to be up to 15.8% (Mukherjee et al.
1996). Another source reports the prevalence to be 11.1-14.9% in the United States (Dixon ¢t
al, 20003,

Diabetes is a progressive disease, which begins sub-clinically, progressing io impaired fasting
glucose or ghucose intolerance, and then to full-blown DM. Furthermore, Type 1T diabetics
may progress from insulin resistance and impaired insulin secretion to pancreatic beta cell
failure. This means Type 11 diabetics may be initially successfully treated with oral
hypoglycemic niedications, but may eventually require insulin. It is important to note that
Type 1 diabetics may mitially present as DKA, precipitated by an infection. For example, a
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patient may have undiagnosed Type I DM, and develop an infection that precipilates DKA,
which may be the first manifestation of the DM.

The epidemiology of DM demonstrates that a schizophrenic patient may develop DM, because
it is common. Likewise, a schizophrenic patient with DM may experience exacerbation of
DM, because DM is a progressive disease.

2.4.1 Type I Diabetes

Although it inay occur at any age, Type I DM most commonly develops in childhood or
adolescence and is the predominant Type of DM diagnosed before age 30. This type of DM
accounts for 10 to 15% of all cases of DM and is characterized clinically by hypergiycemia
and a propensity toc DKA. DKA is a life-threatening complication of DM, which is
characterized by increased glucose levels and acidosis. Frequently DKA is precipitated by
other medical illnesses ranging from mild (e.g. flu} to serious (¢.g. myccardial infarction). In
type I DM, the pancreas (via P cells) produces little or no insulin. The disease results in a
genetically susceptible individual, from an immune-mediated, selective destruction of > 50%
of their insulin-secreting P cells, Their pancreatic islets exhibit insulitis, which 1s
characterized by an ifiloation of T lvmphocytes accompanied by macrophages and B-
hymphocytes, and by the loss of most of the $ cells, without involvement of the glucagon-
secreting o cells. Cell-mediated immune mechanisms are believed to play the major role in
the B cell destruction. The antibodies present at diagnosis usually become undetectable after a
few years. They may be primarily a response to B cell destruction, but some are cytotoxic for
B cells and may coniribute to their loss. The clinical onset of Type 1 DM may occur in some
patients, years after the insidious onset of the underlying antoimmune process. (Beers, 1999)

242 Type E Diabetes

Type 1 DM is more commonly diagnosed in patients > 30 years, but it also occurs in children
and adolescents. Hyperglycemia and insulin resistance are the clinical characteristics of Type
H DM. DEA israre. Although most patients are freated with diet, exercise. and oral drugs,
some patients intermittently or persistently require insulin to control symptomatic
hyperglycemia and prevent non-ketotic hyperglycemic-hyperosmotar coma (NKHHC). Type
11 DM 1s commonly associated with obesity, especially of the upper body
(visceral/abdominal), and ofien presents after a period of weight gain. Impaired glucose
tolerance associated with aging is closely correlated with the typical weight gamn, Type I DM
patients with visceral/abdominal obesity may have normal glucose levels after losing weight.

. {Formatted: Bullets and Numbering }

-
-+

3. THE LITERATURE
3.1 Search Sirategy

A thorough search of medical databases (including Medline, Embase, Biosis, Current
Contents) through 25 April 2003 was conducted to obtain information on literature articles
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about DM in patients receiving SEROQUEL, In addition, the medical/scientific literature was
searched for prevalence and incidence of DM in the schizophrenic patient population,

3.2 Search Results

A summary of information obtaimed from the scientific/medical literature databases is
provided below.

3.2.1 Prevalence in the Schizephrenic Population

Within the psychiatric commumity there is a great deal of concern about DM as a potential
side effect of anti-psychotic agents. Before the contributions of pharmacotherapy can be
assessed, it is important to undesstand the prevalence and characteristics of DM. Diabetes is a
progressive disease that begins sub-clinically and progresses to an impaired fasting glacose
with glucose mtolerance, and then to full-blown DM. The American Diabetic Association
reported that 20 million people have impaired glucose tolerance (IGT) defined as fasting
plasma glucose >110 mg/dL and <126 mg/dL or two howr post load glucose >140 mg/dL and
<200 mg/dL. An additional 16 million people in the United States (US) bave DM and the
World Health Organization estimated that the worldwide prevalence of DM will more than
double from 1995 to 2023 (Buse et al. 2002). According to the 1995 National Health
Interview Survey, the prevalence of DM in the general population of individuals between the
ages of 18 and 44 years old is 1,2% and in those between 45 and 64 years old is 6.3%
{Lindenmayer et al. 2001). As cited previously, in a survey of 2000 data, Mokdad deternrined
the prevalence of DM in the general population to be approximately 10% {Mokdad et al.
2001)

Abnormalities in glucose regelation were first reported in schizophrenia prior to the
introduction of antipsychotic medications (Haupt et al. 2002). A number of early reports of
impaired glucose metabelism suggested an association with various mental illiesses,
independent of medication effects. The number and the relative consistency of observation of
increased rates of insulin resistance and Type 11, rather than Type 1 DM, in un-medicated
patients have suggested that disease-related disturbance in whole-body glucose metabolism
can occur more frequently in schizophrenia patients than in control subjects. Studics
involving large populations of persons receiving medications for schizophrenia (from the
Schizophrenic Patient Quicomes Research Team) concluded that rates of diagnosed DM in the
US exceeded gencral population statistics well before the widespread use of the newer
atypical antipsychotic drugs (Dixon et al. 2000). They determined that the risk factors for
DM were similar to those observed in the general population, and that people with
schizophrenia may have poorer overall physical health, less healthy lifestyles, and poorer
health care than the general population.

Studies conducted in different countries indicated that DM is more common among
schizophrenic patients than among the general population. For example, one study in Canada
{Curkendall et al. 2601) determined that there was an increased prevalence of DM (1994-
19935) and an increased relative risk for DM (1996-1999) in schizophrenic patients compared
to controls in their retrospective study of 3022 schizophrenic patients.  An Halian study
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demonstrated similar findings (overall prevalence of DM among long-term care facility
schizophrenic patients was 15.8% (95% confidence interval 12.1% to 19.5%)} in that the rates
of DM among the schizophrenic population was considerably higher than those reported from
population surveys in ltaly (Mukherjee et al. 1996). The Schizophrenic Patient Ouicomes
Research Team study (Dixon et al. 2000) showed the prevalence of diabetes among
schizophrenic patients in the US to be 11.1- 14.9%. Lastly. a recent publication (Ryan et al.
2003) showed impaired fasting glucose tolerance in drug-naive schizophrenic patients. Thus,
the patient population treated with SEROQUEL s at a higher risk for DM than the general
population.

3.2.2 Diabetes and Antipsychotic Treatment

There were five large epidemiologic studies conducted to evaluate the relationship between
DM and antipsychotic medications. Gianfrancesco et al. (2002) showed an association
between Type I DM and olanzapine, but not for SEROQUEL, risperidone, or typical anti-
psychotics, by an analysis of claims data for paticnts with psychosis within a large health plan
database. A second study (Sernyak et al. 2002) showed an association between DM and
clozapine, olanzapine, and SEROQUEL, but not risperidone, compared to typical
antipsychotics. The authors acknowledged limitations of this study that could have
confounded the results, including the following five points; 1) the populations were
significantly different in age, sex, presence of other psychiafric diagnosis(s), economic status,
distance from medical care, and inpatient/outpatient status, 2.) the narrow tinze frame (four
months) vielded a virtual cross-sectional sample, precluding defermination of the temporal
relationship between the prescription of neuroleptics and the development of DM, 3.) data on
changes m weight gain (one potential mechanism of action for the development of DM) were
unavailable to the study investigators, 4.) the patients who received typical newroleptics may
have been less likely to take the medication because of their side effect profile, and 5.} it 15
possible that patients with pre-existing DM were selectively switched to atypical neuroleptics,
or that clinicians chose to monitor blood sugars more carcfully in patients taking atypical
nevroleptics, thereby identifying additional cases of DM and inflating the effect size.

A third study (Lambert et al. 2002) showed an association between olanzapine, clozapine, and
SEROQUEL, and Type I DM compared to conventional antipsychotics. 1t alse showed a
trend for an association between risperidone and Type I} DM compared to conventional
antipsychotics (odds ratio > 1, but the confidence interval ncluded 1). Details concerning the
methodology were not available m this abstract, so it is possible some of the limitations of the
Sernyak study could also apply to this study. For example, it could not be determined whether
patients who had been receiving typical antipsychotics were less likely to take the medication
because of their side effect profile, or were recently switched to an atypical amipsychotic.

A fourth study (Buse et al. 2003) of another farge US prescription database (AdvancePCS)
showed an association between both typical and atypical antipsychotic drugs and DM,
compared to a contro group of non-users of antipsychotics. Interestingly, SEROQUEL had
the wealcest association among both typical and atypical antipsychotics. The data showed no
difference from control in the 45-64 year old group, and a lower risk overall than haloperidol.
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The authors acknowledge that the study does not account for other factors, such as the
possibility that DM may be linked to the underlying disorder.

The fifth study was a nested case-control study that included all patients (age 18 to 64 years)
in the United Kingdom (UK} General Practice Rescarch Database (GPRD) weated with
antipsychotic drugs between January 1994 and December 1998 (n = 73,428). It concluded
that there was an increased risk of DM among current users of atypical and conventional
antipsychotic medications (Kornegay et al. 2002). It sheuld be noted however, that the data
for atypical anti-psychotics included only eight cases of DM; five for risperidone, three for
olanzapine, and none for SEROQUEL.

These five epidemiology studies showed inconsistent results. One of them (Sernyak et al.
2002) used the typical antipsychotics as a control group. Another one (Lambert et al. 2002)
alsp appeared 1o use the typical antipsychotics as a control group, but a lack of details did not
allow a complete determination. Of the other three, one showed no association between DM
and typical antipsychotics (Glanfresco et al. 2002), while the other two showed an association
(Komegay et al. 2002 and Buse ¢t al. 2003). Regarding the atypical antipsychotics, all five
showed an association between clanzapine and DM, but the results for the other atypical anti-
psychotics were inconsistent. Two (Gianfresco et al. 2002 and Kormegay et al. 2002) showed
no association between SEROQUEL and DM, and one (Buse et al. 2003), which showed an
association for both typical antipsychetics and atypical antipsychotics, showed SEROQUEL
had the weakest agsociation of any antipsychotic, typical or atypical,

A retrospective review of 213 charts, (which had baseline and follow-up laboratory data
available), showed a statistically significant increase in glucose for olanzapine, clozapine, and
haloperidol, but not for risperidone or SEROQUEL (Wirshing et al, 2002).

In a cross-sectional study of antipsychetic medication use imrvolving pharmacy records for 213
long-term psychiatric inpatients, the foilowing parameters were evaluated: smoking, body
weight, height, fasting blood sugar, fasting total cholesterol, triglycerides, HDL and LDL, and
medication use. The authors did not reported any cases of DM or elevated fasting blood
sugar, or hypertriglyceridemia for the SEROQUEL (n=20) or risperidone (n=24) treated
patients, although these were reported for patients receiving clozapine (n=68), olanzapine
(n=57), or Pepot Zuclopenthixol (n=43) (Cohn et al. 2000}

In a prospective, randomized, double blind 14-week trial; patients recetving clozapine,
olanzapine, and haloperidol, but not risperidone, experienced significant increases in plasma
glucose levels (Lindenmayer et al. 2003).

A retrospective survey of clinical records of schizophrenic patients identified those with a
congurrent diagnosis of DM, and noted which antipsychotic agents they were on at the tine,
{(Casey et al. 2001) The percentage of patients who had a concurrent diagnosis of DM ranged
from 6.4% (3/47) for haloperidal to 20% (4/20) for thioridazine among the typcal
antipsychotics, and from 8.2% (6/73) for risperidone 1o 17.0% (33/194} for olanzapine. The
figure for quetiapine was 12.5% (2/16). The methodology of the stedy does not permit
conclusions regarding causal association between DM and antipsychotic drugs, since the cases-
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identified may simply reflect prevalence of diabetes among schizophrenics. The percentages
cited are in the 15% prevalence range of DM among schizophrenics discussed above
{(Mukherjce et al. 1996; Dixon etal. 2000). In addition, the numbers of patients are small.
Thus, differences of percentages among different drngs may not be statistically meaningfal.
In addition, the methodology does not allow for assessment of temporal relationship between
drug and DM, i.e. the DM could have preceded the prescription for a particular drug.

Une case report identified in the literature (Satio ot al. 2002) described a patient who initiated
treatment with divalproex and SEROQUEL and shortly thereafter developed DM, The
authors questioned if atypical antipsychotic medication can contribute/hasten the development
of DM in an ctherwise pre-diabetic patient. This patient was African American, morbidly
obese (BMI of 35 — 44 kg/m*) and had a family history of DM, Thus, causality assessment for
SERCQUEL was difficult with three risks factors confounding the case.

The literatre regarding DM and antipsychotic treatment shows generally inconsistent results,
except for the consistent result of an association between olanzapine and DM, The weight of
the evidence does not support a causal association between SEROQUEL and DML

Sinee there is some data suggesting an association between schizophrenia itself and DM (see
Section 3.2.1), one possible explanation for what 1s being observed is a manifestation of the
underlying disease. Following a review of the literature on DM and antipsychotic treatment,
Meltzer pointed out that DM cannot be avoided by not using an atypical antipsychotic
medication, as schizophrenia itsclf is associated with a relatively high rigk for DM (Meltzer et
al, 2001).

3.23 Weight Gain Related to Incidence of Diabetes and Hyperglycemia

Some of the morbidities seen with schizophrenia constitute a syndrome called the Metabolic
Syndrome, which is characterized phenotypically by excessive visceral fat distribution (Ryan
etal 2002). Itis unclear why this syndrome oceurs in schizophrenia, aithough factors such
as life style, poor diet, and lack of exercise may contribute o its development. An increase in
body weight gain increases the risk for developing DM and cardiovascular disease as well as
being detrimental to the patient’s quality of hife.

A review of the literature demonstrated that there 15 no consensus on the definition of a
clinically significant increase in body weight. In a review of three SEROQUEL studies,
which assessed weight gain, Russel (2001) reported that 16-25% of patients experienced
clinically significant weight gain (0.09 - 5.6 kg, and > 7% bascline) compared to 4-6% of
placebo treated patients, in two out of three studies. In the third study, a total body weight
loss of 0.45 — 18.6 kg in patients initially treated with clozapine for six months followed by
treatment with a combination of clozapine and SEROQUEL for 10 months was demonstrated
(see 3.2.4 below).

In an analysis of the long term weight changes observed in a cohort of 427 patients with

schizophrenia from controlled and open-label extension (OLE) tnals with SERCQUEL, it was
concluded that there was no overall effect on weight across the body mass mdex (BMI}

AUTO PAGE (AUTO NUMPAGES )

CONFIDENTIAL
AZSER20848342



CONFIDENTIAL

spectrum. There were no dose-related effects on weight and SEROQUEL appeared to have a
weight-newtral or “rormalizing’ effect, with a tendency towards favourable shifts in
bodyweight in underweight patients (BMI < 18,5 kg/m2) and severely obese patients (BMI >
35 kp/m?2) (Brecher et al. 2000). An anonymous (Anonymous 2002) review of body weight
gain and antipsychotic medications concluded that the available data indicated that clozapine
and olanzapine are associated with more body weight gain than the other atypical
antipsychotics.

3.2.4 SERQOQUEL/Clozapine Combination

Two papers (Reinstein M7 et al, 1999, Liebzeit KA et al. 2001) discussed an open-label, non-
randomized, retrospective study designed to assess changes in weight and DM status for
patients (n = 65) initially treated with clozapine who developed DM (n = 13) and then
switched to clozapine-SEROQUEL combination therapy over a 10-month period. All patients
showed weight loss with a mean loss of 3.98 pounds in the first month, and 9.2 pounds over
the 10-month stody period. Serum glycosylated hemoglobin A (HbAlc) and glucose levels
had returned to normal by the end of the study. The anthors concluded that SEROQUEL
shows an mmusual propensity to induce weight loss and helps manage the DM that may
develop during clozapinc monotherapy. They further concluded that the data supports the
safety and tolerability of clozapine-SEROQUEL combination therapy.

3.3 Summary of Literature

Priabetes is a progressive disease that begins sub-clinically and progresses to an impaired
fasting glucose with ghicose intolerance, and then on to full-blown DM, The lierature
revealed that patients with schizophrenia are at a higher risk for developing DM given some of
the risk factors that are commonly seen in this patient population (i.e. obesity, sedentary
lifestyle, poor diet, and dyshipidemia). The prevalence of DM in the schizophrenic population
(approximately 15%) is higher than in the general population (approximately 10%). Indeed, a
recent publication (Ryan et al. 2003) showed impaired fasting glucose tolerance i drug-naive
schizophrenic patients.

There were five large retrospective studies conducted to evaluate the relationship between DM
and antipsvchotic medications. These five epidemiology studies showed inconsistent results.
One of them (Semyak et al. 2002) used the typical antipsychotics as a control group. Another
{Lambert ef al. 2002) appeared also to use the typical antipsychotics as a control group. Of
the other three, one showed no association between DM and typical antipsychotics
{Gianfresco, 2002), while the other two showed an association (Kornegay et al. 2002 and Buse
et al. 2003). Regarding the atypical antipsychotics, all five showed an association between
olanzapine and DM, but the results for the other atypical antipsychotics were inconsistent.
Two (Gianfresco et al. 2002 and Kornegay et al. 2002) showed no association beiween
SERQQUEL and DM, and one (Buse et al. 2003), which showed an association for both
typical antipsychotics and atypical antipsychotics, showed SERCQUEL had the weakest
association of any antipsychotic, typical or atypical.
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An oper-label, non-randomized, retrospective study conducted to assess changes in weight
and DM status for patients initially treated with clozapine who developed DM and then
switched to clozapine-SERQQUEL combination therapy {over a 10 month period)
demonstrated that SEROQUEL induced weight loss and improved glycemic control in those
patients that gained weight and had developed DM on clozapine.

In published epidemiology studies and other research studies comparing various antipsychotic
drugs, the only consistent finding is an association between DM and clanzapine, but not the
other atypical antipsychotics. The results for the other atypical and typical antipsychotic
drugs are inconsistent. The weight of the evidence is insufficient for a causal association
between SEROQUEL and DM.

a. REVIEW OF PRE-CLINECAL DATA

4.1 Summary of Pre-clinical Data

There is no evidence from pre-clinical data that SEROQUEL treatment in humans may be
associated with DM. The only salient observation was small changes in ghicagon secrefing
cells thyperplasia) after 12 months administration of SEROQUEL in one rat study. These
changes were minimal and were not seen in another rat study after two years of SEROQUEL
dosing. No such changes were observed in the pancreatic islets of mice, dogs, or primates in
studies of up 10 one year.

No changes in serum glucose Ievels and no degenerative pathology that would indicate the
mduction of a diabetic state were observed in any species throughout the pre-clinical
toxicology program. Thus, the changes observed in the single rat study are considered to be
of minima!l pathological significance and would not be expected to have any clinical
significance in hnmans,

5. REVIEW OF CLINICAL DATA

AstraZeneca has thoroughly reviewed AE data and plasma glucose data from the clinical trials
database for evidence of an association between SERCQUEL treatment and disturbances in
ghucose metabolism.

54 Source Material
511 Adverse Event Data
51.1.1  Incidence of AE Possibly Associated With Disturbances in Glucose Metabolism

AstraZeneca has analyzed the incidence of AEs possibly associated with disturbances in
glucose metabolism in the integrated safety database of the original registration dossier. In
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this database, AEs were categorized using an in-house dictionary based on the FDA Coding
Symbols for Thesaurus of Adverse Reaction Terms (COSTART). For the purpose of this
review, a list of COSTART terms for AEs that could possibly be associated with disturbances
in ghucose metabolism included thirst, polvuria, urinary frequency, weight gain,
hyperglvecemia, DM, DKA, and hyperosmolar coma. '

A summary of exposure to treatment in the integrated safety database prepared for the original
Mutual Recognition registration dossier s presented in Table 1.

Table 1 Sunnmary of treatment exposure in the Mutual Recognition integrated
safety database

Poals by trial design Treatment group and number of patients

Scroquel Placebo Haloperidol Chiorproemazine Risperidene

Phase 1 553 0 0 0 ]

Controlled Phase 11111 2185 206 320 230 208
Short-term 1925 206 279 230 208
(< 6 woeks dusation)
Long-term 260 0 41 0 0
(= 6 weeks duration)

Uncontrolied 1640 0 0 0 0
New exposures 768 0 0 0 0
Patients already counted 872 ¢ 0 0 &

under previous headings®

Al trinlks® 3506 206 320 230 208

Previously took part in controlled Phase IFHT trials. “Only includes the new exposures in the uncontrolled trials.

In order to observe the effect of an increased duration of exposure to SEROQUEL on the
incidence of the adverse events (AE) listed above, the adverse data in this report have been
divided into the following trial pools:

® Phase 1 trials {SEROQUEL; N=533)

® Short-term controlled Phase I/ frials (£ 6 weeks duration: SEROQUEL; N=1925,
placebo; N=206, haloperidol; N=279, chlorpromazine; N=230, risperidone; N=208)

) Long-term controlled Phase T/ trials (> 6 weeks duration; SEROQUEL; N =260,
haloperidol, N=41}

. Uncontrolted Phase I/ trials (SEROQUEL; N=1640)
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As the time-on-study in each treatment group will have varied, overall incidence density rates,
as well as normal cumulative Incidence raies, are presented in this report. (Tncidence density is
defined as the total number of patients with an event, divided by the total patient year
EXPOSUTE),

51.2 Plasma Glucose Data

Plasma glucose data were collected in the following trials in the SEROQUEL Mutual
Recognition integrated database:

. three short-term placebo controlled trials (204636/0008, 50771L/0004,
S0771L/0006) (SEROQUEL; N=230, placebo; N=143)

® one short-term comparator controlled trial (204636/0007) (SEROQUEL; N=93,
chlorpromazine; N=92)

» one long-term comparater controlled trial (30771L/0015) (SERCQUEL N=170,
haloperidel, N=33)

{N is the number of patients with both baseline and end of treatment ghucose data).

51.21 Mean Change From Baseline in Plasma Glucose Levels

Mean changes from baseline to end of treatment in plasma glucose levels have been presented
for the three trial pools indicated in Scction 5.1.2. To observe any statistically significant
differences between the treatment groups in each trial pool, the data were analyzed using
analysis of covariance, including the baseline score, treatment, center and center-by-treatment
interaction as factors. Differences between the treatments were estimated and 95% confidence
intervals and p values have been presented.

5.1.2.2 Patients Meeting Criteria For a Markedly Abnormal Plasma Glucose Level

The Expert Committee on the Diagnosis and Classification of DM (1998} have defined the
diagnestic criteria for DM as follows: symptoms of DM plus a casual plasma glucose
concentration = 200 mg/dl; or a fasting blood glucose level equal to or > 126 mg/dl or a 2-
hour blood glucose level = 200 mg/d! during an oral glucose tolerance test (Diabetes Care
1997, 20:1183-1157),

In the SEROQUEL clinical trials, the investigators were not instructed when to take plasma
samples for assessment of glucose levels, and thus the glucose values obtained were random

values. Therefore, based on the criteria defined by the Expert Committee above, AstraZeneca
has defined a markedly abnormal plasma glucose concentration as = 200 mg/dl, at any time.

The number of patients with a plasma glicose concentration of = 260 mg/dl at any tme will
be summarized by baseline glucose level. as follows:

e patients with a baseline glacose < 200 mg/dl
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e patieitts with a baseline glucose = 200 mg/dl
e all patients, irrespective of the baseling valae

To observe the effect of an increased duration of exposure fo trial freatment on the number of
patients with a markedly high glucose level, the above data will be summarized in two trial
pools: short-term trials and long-term trials. As with the AE event data, in order to adjust for
time-on-study, the overall incidence density rates, as well as the normal cumulative incidence
rates, will be presented for the proportion of patients with & plasma ghicose level = 200 mg/dl
at any time.

In order to analyze plasma glucose values over the conrse of treatment, and fo obtain details
on whether the patients had any symptoms of DM, detatled profiles of each patient with a
plasma glucose level = 200 mg/dl at any time have been obtained and assessed in this report,

513 Long-term Effect of SERCQUEL on Weight

As obesity can be a risk factor for DM, the effect of SEROQUEL on weight change in the
Tong-term has been analyzed in some detail.

To assess the fong-term effects of SEROQUEL on weight gam, a cohort of schizophrenic
patients who provided weight data at least 52 weeks after the start of SEROQUEL treatment
(N=453) and a subset of monotherapy SERQOQUEL treatment (n=387) were analyzed. The
change from bascline to their final weight on SEROQUEL treatment was examined. In order
to analyze the effect of bascline status on weight change with SEROQUEL, patients were

stratified imto the following 5 categories according to their body mass index (BMI) at baseline:

<18.5kg, 18.510 <25 kg, 2510 <30 kg, 30to <35 kgand = 35 kg.

The effect of dose on weight change with SEROQUEL has also been assessed. Three
SEROQUEL dose groups were selected: <200 mg, 200 to 399 mg and 400 to 599 mg, and
>600 mg. For each dose group, the absolute mean weight data were obtained from the same
cohort of patients at baseline and at endpoint. Endpoint was defined as the final weight value
that was taken for each patient. Dose groups were calculated using the modal dose value for
the time period when the last weight value was recorded.

5.2 Results
521 Adverse Event Data

5211  Incidence of Al AFs Possibly Associated With Disturbances in Glacose
Metabolism

Phase I trials

The number (%) of patients with AE possibly associated with disturbances in glucose
metabolism across the Phase I trials are presented in Table 2.
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Table 2 Number (%) of patients with AE possibly associated with disturbances
in ghucose metabolism in the Phase 1 trials

COSTART term” Number (%) of patients
SEROQUEL
{N=553}

Thirst 0

Polyuria 2(0.4)

Urinary frequency 3(0.%)

Weight gain” 140.2)

Hyperghycemia 3{0.5)

DM ¢

DEA G

Hyperosmolar coma ¢

Total number of patients with events 9 (1.6)

Total pumber of events 9

Total patient year exposure’ 22.6

Incidence density’ 0.4

"Each patient may have more than 1 AL, "Any weight gain event, irrespective of the magnitade of the gain.
“Totaf patient vear exposure = sum of days on treatment for cach patient, divided by 365, Note that exposure
data was only available for 549 patients. Icidence density = total number of patients with events divided by the
total patient year exposure.

Nine patients (1.6%) had AE possibly associated with disturbances in glucose metabolism in
the Phase I trials. No cases of DM, DKA or hyperosmolar coma were reported. Urinary
frequency and hyperglycemia were the most commonly reperted events in these trials. None
of the events in Table 2 were considered serious by the mvestigator, or led to withdrawal from
treaiment.

CONTROLLED PHASE I/II TRIALS

Short-term trials

The number (%) of patients with AE possibly associated with disturbances in glucose
metabolism across the short-term controlled Phase /I mrials (< 6 weeks duration) is
presented i Table 3.
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Table 3 Number (%) of patients with AE possibly associated with disturbances
in ghacose metabolism in the short-term controlled Phase I/ trials

COSTART term” Number (%) patients
SEROQUEL Placebo  Haloperidol  Chlorpromazine Risperidone
{N=1925) (N=286)  (N-279) (N=230} (IN=108)
Thirst 402y G G 0 1(0.5)
Polyuria 2¢0.0 0 0 (1O 0
Urinary freguency 2(0.1) G 1{04) 0 24100
Weight gain® 25¢1.3) ¢} 3{1.1) 209 3(14)
Hyperglycemta 0 0 4 0
M 0 0 0 0
DKA 0 G 0 0
Hyperosmolar coma 0 G [V 0
Total number of patient with 30 (1.6) 0 4 (1.4) 3{1.3) 6 (2.9
events
Total number of events 33 L 4 3 G
Total paticnt year exposure” 1713 14.6 24.8 29.6 324
Incidence density’ 0.2 1 0.2 8.1 0.2

“Fach patient may have more than | AE. "Any weight gain event, imespective of the magnitude of the gain.
“Tetal patient year exposure = sum of days on treatment for each patient, divided by 365. “Incidence density =
total number of patients with events divided by the total patient year exposure,

Thirty patients (1.6 %) treated with SEROQUEL had AE possibly associated with
disturbances in glucose metabolism in the short-term controfled trials. The incidence density
was (.2, which is similar to that observed in the comparator groups.

Three patients each had two events in the SEROQUEL group; one patient had thirst and
weight gain, and two patients had thirst and polyuria.

No cases of DM, DKA or hyperosmolar coma were reported.

The most frequently reported event in patients treated with SEROQUEL was weight gain (25
patients, 1.3%); this occurred at a simtlar incidence as that in the haloperidel (1.1%) and
risperidone (1.4%) groups, (Note: the AE event of “weight gain’ refers to any weight gain,
irrespective of the magnitude of the gain).

One patient was withdrawn from treatrment due to weight gain (5077IL/0012/0007/0708). The
Investigator did not considered this event to be serious. A review of this patient’s details
revealed that, in addition to weight pam (2.0 kg over two weeks), this patient also withdrew
for reasons of somnolence and abdominal distenston.
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Apart from the one case of weight gain discussed above, none of the other events in Table 3
led to a patient being withdrawn {rom treatment, or were considered serious by the
investigator.

Long-term trials

The number (%) of patients with AE possibly associated with disturbances in glucose
metabolism across the long-term conirolled Phase H/IT trials (= 6 weeks duration) is
presented in Table 4.

Table 4 Number (%) of patient with AE possibly assotiated with disturbances in glucose

metabolism in the long-term-controlied Phase TV trials

COSTART term” Number (%) of patients
SERCOQUEL Haleperidol
(N=260) {N=41)

Thirst 1(03) 9

Polyuria 0 0

Urmary frequency O 0

Weight gam® 12 (4.6) 0

Hyperglycemia 0 0

DM 0 0

DRA 0 0

Hyperosmolar coma 0 0

TFotal number of patient with events 13 (5.0 ¢

Tetal number of events 13 [}

Total patient year exposure’ 84.5 17.8

Incidence density® 0.2 i}

*Each patient may have more than | AE. "Any weight gain event, irrespective of the magnitude of the gain.
“Total patient year exposure = sum of days on treatment for each patient, divided by 365. Incidence density =
total number of patients with events divided by the total patient year exposure.

Thirteen patients {5.0%) treated with SEROQUEL had AE possibly associated with
disturbances in glucose metabolism in the long-term controlled trials. The incidence density
was 0.2, which is the same as that observed in the short-term trials (Table 3), indicating that
the incidence of AE possibly associated with disturbances in ghicose metabolism does not
increase as duration of exposure to SEROQUEL increases.

No cases of DM, DKA or hyperosmolar coma were reported in either treafiment group.
Weight gain was the most {requently reported event in the SEROQUEL group.
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Nong of the events in Table 4 were considered serious by the investigator, or led to
withdrawal from trecatment.

Uncontrolted Phase Y/HI trials

The numbers (o) of patients with AE possibly associated with disturbances in glucose
metabolism across the uncontrolied Phase [1/111 trials are presented in Table 5

Table 5 Number (%) of patients with AE possibly associated with disturbances in
glucose metabolism in the Phase TI/ATI trials

COSTART term” Number (%) of patients
SEROQUEL
(N=1640)

Thirst 2.1

Polyuria 1(0. D)

Urinary frequency 704

Weight gain” 48 (2.9)

Hyperglycemia 8{0.5)

DM S{0.3)

DA 0

Hyperosmolar coma 4

Tetal number of patients with events £6 (4.0)

Tetal number of events 71

Total patient year exposure’ §94.4

Incidence density’ 8.1

"Each patient may have more than | AE. "Any weight gain event, irrespective of the magnitude of the gain,
“Total patient year exposure = sum of days on treatment for each patient, divided by 365. Note that exposure
data was only available for 549 patients. “ncidence density = total number of patients with events divided by the
total patient year exposure,

In total, 4.0 % of patients had AE possibly associated with disturbances in glucose reguiation
in the uncontrolled frials.

Five patients each reported two events: one patient had hyperglycemia and winary frequency,
one patient had thirst and polyuria, one patient had DM and weight gain, one patient had
hyperglycemia and weight gain and one patient had DM and winary frequency. Weight gain
was the most frequently reported event in these trials.

No cases of DKA or hyperosmolar coma were reported, Five cases (0.3%) of DM were
reported, In two cases (5077IL/0012/0046/4603 and 5077IL/0015/0005/0509), the patients
had a history of DM. In a third case (30771L/0014/0036/3605), the patient is reported to have
‘recovered” from the DM whilst on SEROQUEL treatment following treatment with
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glibenclamide. None of the five cases of DM were considered by the investigator to be related
to trial therapy. In addition, none of the five cases were considered by the investigator to be
serious, or led to withdrawal of treatment.

Three patients were withdrawn from treatment in this trial pool, all three were withdrawn due
to hyperglycemia. One of the three patients (50771L/0048/0003/0310) died of myocardial
infarction. Hyperglycemia, as well as severe pancreatitis, dehydration, pneumonia,
hyponatremia and hyperkalemia, were all noted in concurrence with the myocardial infarction.
The patient in question was 77 years old and had a history of borderline DM. In the remaining
two cases, both patients had significant confounding factors: one patient
(5G77IL/0012/0093/9304) had a history of hyperglycemia and DM and the other patient
(5077IL/Q013/0001/0109) had a history of borderline elevated glucose levels, In all diree
cases, the mvestigator considered the hyperglycemia events to be serious, but unrelated to
treatment with SEROQUEL.

Apart from the three events of hyperglycemia discussed above, none of the other events in
Table 5 were considered 10 be serious by the investigator, or led to withdrawal from treatment.
522 Plasma Glucose Data

5.2.21  Shert Term Effect of SERCQUEL on Plasma Glucose Levels

Plasma glucose levels (random values) were evaluated in three studies comparing
SEROQUEL versus placebo, SEROQUEL versus chlorpromazine, and SEROQUEL versus
haloperidol. See Tables 6, 7, and 8, respectively, In addition, Tabie 9 shows the mean
change m plasma glucose levels in elderly patients.
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Table 6 Mean change from baseline to end of treatment in plasmz glucose levels (random values) in short-term placebo-
controiled trials

Treatment Mean change from baseline
N {mg/dL) Difference between treatments
LS Mean SE Diff SE LCL UCL p-vaiue
(mg/dL)
SEROQUEL 230 360 152
Placebo 143 026 193
SEROQUEL versus placebo 3.87 246 -0.97 871 0.1173

L3 = least square mean, SE = standard error, Diff = difference between treatments, LCL = lower 95% confidence limit, UCL = upper 95% confidence Limit,
N = number of patients with both baseline and end of treatment glucose data.

Table 7 Mean change from baseline to end of treatment in plasma glucose levels (random values) in short-term
comparator-controlled trials

Treatment Mean change from baseline
N (mg/dL) Bifference between treatments
LS Mean SE Dift SE LCL UCL p-value
(mg/dL)
SEROQUEL a3 -1.30 1.98
Chlorpromazine 92 -1.20 1.99
SEROQUEL versus chlorpromazine -0.10 281 =564 544 0.5721

LS = least square mean, SE = standard error, Iiff = difference between treatments, LCL = lower 95% confidence timit, UCL = upper 95% confidence limit,
N = number of patients with both baseline and end of treatment glucose data.
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Table 8 Mean change from baseline to end of treatment in plasma glucose levels (random values) in long-term trials

Treatment Mean change from baseline
N {mg/dL} Difference between treatments
LS Mean  SE Diff SE LCL UCTL p-value
(mg/dL)
SEROQUEL 17¢ 4.33 257
Haloperido] 35 4.01 568
SEROQUEL versus haloperidol 0.52 624 1179 12/83 0.93333

L8 = least square mearn, SE = standard error, Diff = difference between tremtments, LCL = lower 93% confidence limit, UCL = upper 95% confidence limit,
N = number of patients with both baseline and end of treatment glucose data.

Table 9 Mean change from baseline to end of treatment in plasma glucose levels (random values) in long-term open,
uncontrolled trial in elderiy subjects

Treatment Mean change from baseline
N {mg/dL)
Mean Std. Dev.
SEROQUEL 153 9.53 51.74

From Trial 50771/ 0048, N = number of patients with both baseline and end of freatinent glucose data.
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The differences between the freatment groups within each trial pool were smail, There was a
wide variability in the results, as expected {from blood samples collected at unspecified times
after meals. There were no statistically significant differences between any of the weatment
groups in each trial pool (SEROQUEL versus placebo, SEROQUEL versus chlorpromazine or
SEROQUEL versus haloperidol).

52.2.2  Patients Meeting the Criteria For a Markedly Abnormal Plasma Glucose Level

The number of patients with a plasma glucose level = 260 mg/dl at any time post baseline has
been summarized in Table 10 (short-term trials), Table 11 (dong-term frials) and Table 12
(long-term trial i elderly subjects), according to the baseline glucose level,
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Table 10 Number (%) of patient with glucose = 200 me/dL (random values) in short-term trials*

Baseline glucose fevel

Treatment group

SEROQUEL Placebo Chlorpromazine
(N=323) (N=143) (N=92)
Number of patients with baseline glucose < 200 mg/dl, 322 142 92
Number (%) of patients with ghicose 2 200 mg/dL post-bascline HUERY) 107 ¢
Number of patients with baseline glucose =200 mg/dL 1 1 0
Number (%) of patients with glucese 2 200 mg/dL post-buseline 1 (100%) G{0 ¢
All patients, irrespective of bascline glucose value 323 143 92
Number {%47) of patients with ghicose 2 204 mg/dL post-baseline 11 3.4) 1(8.7) 0
Tota] patient year exposure’ 28.1 10.6 8.8
Incidence density® 04 0.1 o

a from Trials 204636/0007, 204636/0008, 50771IL/0004, S077IL/O006. b % uses total number of wcmnzw in baseline sub-group as a denotuinator. ¢ Total
patient year exposure = sum of days on treatment for each patient, divided by 365. d Incidence density = total number of patients with glucose z 200
mg/dL, at any time divided by the total patient year exposure. N = numnber of patients with both baseline and end of treatment glucose data.

Table 11 Number (%) of patient with glucose 2 200 mg/dL (random values) in long-term trials®

Baseline glucose level

Treatment group

SEROQUEL Haloperidol
N=170} (N=33)
Number of patients with baseline gleecose < 200 mg/dL 167 32
Number (%) of patients with glucose 2 200 mg/dL. post-baseline 2012} INERY
Number of patients with baseline glucose »200 mg/dL 3 3
Number (%) of patients with glucose > 200 mg/dL post-baseiine 3 (100) 2{66.7)
All patients, irrespective of baseline glucose value 179 35
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Table 11 Number (%) of patient with glucese > 200 mg/dL (random values) in long-term trials®

Baseline glucose level Treatment group
SEROQUEL Haloperidol
(N=170) (N=35)
Number (%"} of patients with glucose > 200 mg/dL post-baseline 52.9) 3{8.6)
Total putient year exposure’ 68.1 164
Incidence aeﬂmm&.u : 0.1 0.2

a from Trials 204636/0007, 204636/0008, S077ILAO04, SGTTIL/0006 b % uses otal number of patiends in baseline sub-group as a denominator. ¢ Total
patient vear exposure = the sum of days on treatment for each patient, divided by 365. @ Incidence density = the total number of patients with ghicose 2
200 mgiil at any time divided by the total patient year exposure. N = number of patients with both baseline and end of treatment glucose data.

Table 12 Number (%) of patients with ghicose > 200 mg/dL (random values) in long-term trials in elderly subjects’

Baseline glucose jevel SEROQUEL

Nuiber of patients with baseline glucose < 200 mg/dL, 148
Nutmber (% of patients with glucose 2 200 mg/dL post-baseline 2{1.4)

MNumber of patients with baseline glucose 200 mg/dL 5
Number (%" of patients with glucese 2 200 mg/dl, post-bascling 5100

Al} patients, irrespective of baseline glucose value 163
Number (%) of patients with glucose > 200 mg/dL post-baseline 8°(4.9)

Total patient year exposure’ 1276

Incidence density” 6.1

a from Trials 2507 71LA0048; total number of patient 184, glucose data available from 163 patients. b % uses total number of patients in baseline sub-group as
a denominator. ¢ Baseline glucose value is missing for one patient with glucose =200 mg/dL post-baseline. d Total patient year exposure = sum of days
on treattnent for each patient, divided by 365. e Incidence density = total number of patients with glicose 2 200 mg/dL. at any time divided by the total
patient year exposure. N = number of patients with both baseline and end of treatment glucoss data.
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The proportion of patients with a post baseline gluicose value = 200 mg/dl in the short-lerm (rials
was low in all treatment groups {an incidence density of 0.4, 0.1 and 0 in the SEROQUEL,
placebo and chlorpromazine groups, respectively). Similarly, the proportion of patients with a
post baseline glacose value » 200 mg/d] in the long-term trials was low in both freatment groups
(an incidence density of 0.1 and 0.2 in the SEROQUEL and haloperidol groups, respectively),
and in the long-term trial in elderly subjects (incidence density 0.1).

The proportion of patients with a post baseline glucose value 2 200 mg/dl did not increase as
duration of exposure to SEROQUEL increased (an incidence density of 0.4 in the shori-term
trials, compared with 0.1 in the long-term (rials).

The patient profile data were based on random plasma glucose assessments and are therefore
expected to fluctuate depending on the interval since the last meal, glacose content of the last
meal, the slate of hydration of the patient and many other factors. In order to make a thorough
assessment on the effect of SEROQUEL treatment on plasma glucose levels, narratives of all
patients with a glucose value = 200 mg/d! at any time have been prepared and analyzed to assess
whether the elevated levels were consisient or sporadic, whether they were extreme, and whether
any of the patients concerned had symptoms of DM. Full details are provided below,

In total, 20 patients had a plasma ghicose level = 200 mg/dl. Of these, three patients received
haloperidol, one patient received placebo, and 16 patients received SEROQUEL.

Thiee patients who received haloperidot (0012/1205,0021/2105, 0035/3502) had post baseline
ghicose values >200 mg/dl, Two of these three had baseline glucose values >200mg/d] and all
three had a history of hyperglycemia or DML

The single placebo patient with pest baseline hyperglycemia, had a baseline glucose of 142
mg/dl. Four of six post baseline assessments including the final assessment were in excess of
200 mg/dl.

A review of the 16 patients who received SEROQUEL did not suggest a diabetogenic effect of
SERCQUEL. Twelve of the 16 paticnts treated with SEROQUEL had a baseline glucose value
< 200 mg/d! and at least one post-baseline glucose value = 200 mg/dl. In five of the 12 patients,
the last glucose value was >200 mg/dl. In three of these five patients (0001/0021,0026/2607 and
0034/3411) the baseline value was elevated and slightly less than 200 mg/dl (178 mg/d], 192
mg/d! and 186 mg/dl, respectively). In the remaining two patients, repeated hyperglycemia was
not observed since enly the last glocose determination was >200 mg/dl.

Seven of the 12 patients bad baseline glucose values <200 mg/dl, a last glucose ef <200 mg/dl
and at least one post baseline assessment of >200 mg/dl. In six of these seven patients, only one
of several post-baseline assessments was >200 mg/dl. In the seventh of these patients three of
six determinations were >200 mg/dl, but the last glucose value was 149.3 mg/dl, only 7.2 mg/dl
greater than the baseline value.

Thus in these 12 patients, sustained hyperglycemia was not observed and the sporadic glncose
elevations were not extreme. Further, none of the patients had classic symptoms of DM, such as
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polyuria, polydipsia, and unexplained weight loss. The ghicose vatues observed are plansibly
vnderstood as variations in a parameter that is strongly influenced by the itderval since the Jast
meal, glucose content of the last meal, state of hydration and many other factors.

The remaining four of the 16 patients treated with SEROQUEL had a baseline glucose value =
200 mg/dl and at least one post-baseline glucose value 2 200 mg/dl. Two of the four patients
(0019/1903, $023/2310) had a history of DM. A third had a history of hypothyroidism
(0013/1309). The fourth patient’s (0020/0003) final blood glucose was lower than baseline,

5.2.3 Long-term Effect of SEROQUEL on Weight

Resulis of weight change for all patients treated with SEROQUEL and patients receiving
SEROQUEL monotherapy for 52 weeks are presented in Tables 13, 14, and 15 and Figures 1 and
2 below.
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Table 13 Weight change over 52 weeks in all patients receiving SEROQUEL

Number of weeks sinee first dose Label N Mean Std Dev Median
Baseline Weight (kg} 453 76.05 18.60 7371
Wt _chg 453 0.00 000 0.00
2 weeks +/-2 days Weight (kg 81 70597 17.57 68.86
Wi chg 81 080 163 091
4 weeks +/.3 days Weight (ka} 86 70.39 1626 68.00
Wi chg 86 107 211 1.02
8 weeks +/-4 days Weight (kg) 78 7047 1591 67.50
Wt _chg 78 226 435 1.60
12 weeks +/-4 days Weight (kg 173 7263 1697 70.76
Wt _chg 173 212 497 159
26 weeks +/-14 days Weight (kg 276 76.44 18.49 7326
Wt_chg 276 195 644 181
32 weeks +/-30 days Weight (kg} 453 78.91 19.13 138
Wt _chg 453 286 8.48 227

Std =standard, dev = deviation, kg = kilogtams, Wt_chg = weight change (kg) since start of Seroguel
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Table 14 Weight change over 52 weeks in patients receiving SEROQUEL monotherapy
Number of weeks since start of first dose  Label N Mean Std Dev Median
Baseline . Weight (kg) 387 7681 18.59 74.00
Wi_chg 387 0.00 0.00 0.00
2 weeks H-2 davs Weight (kg) 55 7325 18.68 69.50
Wit _chg 55 0.85 1.66 091
4 weeks +/-3 days Weight (kg) 63 7207 16.60 68.04
Wi_chg 63 125 210 136
8 weeks +/-4 days Weight (kg) 54 71.38 16.61 67.00
Wi_chg 54 3.06 4.59 261
12 weeks +/4-4 days Weight (kg) 135 7441 1745 200
Wi_chg 135 286 459 2.00
26 weeks +~14 days Weight (kg) 236 77.95 18.39 7445
Wi_chg 236 234 634 200
52 weeks +/-30 days Weight (kg) 387 80,03 19.42 T8.00
Wi_chg 387 322 $.50 272

Std =standard, dev = deviation, kg = kilograms, Wt_chg = weight change (kg) since start of Seroquel
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As can be scen n Table 13, the mean weight change at 52 weeks in all patients treated with
SEROQUEL was 2.86 kg fmedian = 2.27 kg). Most of the weight gain was seen at eight
weeks (mean =226 kg, median = 1.60). From cight weeks through 26 weeks, the mean
weight gam {lucuated between 1.95 and 2.26 kg and the median weight gain fluctuated
between 1.60 and 1.81 kg.

The weight change at 52 weeks of patients recetving SEROQUEL monotherapy (Table 14}
was slightly higher than the grovp of ali patients treated with SEROQUEL {mean = 3.22
compared to 2,86 kg and median = 2.72 compared to 2.27 kg). Most of the mean weight gain
was also seen at eight weeks (mean = 3.06 kg, median = 2.61 kg). From eight weeks through
26 wecks, the mean weight gain fluctuated between 2.34 and 3.06 kg and the median weight
gain fluctuated between 2.00 and 2.61 kg

The observations regarding weight gain were similar whether analyzing all SEROQUEL
patients or SEROQUEL monotherapy patients, or using mean or median values,

Figure 1 shows mean weight change by Body Mass Index (BMI) at 52 weeks of all patients
receiving SERGQUEL and Figure 2 shows mean weight change by BMI at 52 weeks of
patients receiving SEROQUEL monotherapy.

Figure 1 Mean Weight Change After 52 Weeks on SEROQUEL
For All Patients Receiving SEROQUEL
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Mean Weight Change After 52 Weeks on SEROQUEL
For Patients Receiving SEROQUEL Monotherapy
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As can be seen in all patients receiving therapy with SEROQUEL, as well as patients
receiving SEROQUEL monotherapy, there was a general frend {or greater mean weight gain
in lower BMI patients, and lower mean weight gain in higher BMI patients. The leanest
patients (BMI < 18.5) had the greatest mean weight gain, and the most obese patients (BMI >
35) had virtually no mean yweight change m both groups.

Table 15 shows weight change by modal dose.
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Table 15 Weight change by Modal dose of SEROQUEL

Modal daily dose N Obs Variable N Mean Std Dev Median

<200 75 Wi bas 75 7257 19.79 6700
Wi chg 75 071 749 091

200-399 129 wi_bas 129 7329 1869 7100
wt_chg 129 3.58 827 3.18

400-599 90 wt_bas 9% 7958 19.64 76,00
wt_chg 9 2,08 7,89 200

=600 159 wt bas 159 7793 1685 7757
wt_ohg 159 37) 923 3.50

Std = standard, dev = deviation, kg = kilograms, obs = observed, wt_bas = weight (kg) at baseline of trial, wi_chg = weight change (kg} since start of

Seroquet
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There was an inconsistent refationship between modal daily dose and mean weight change.
Although the lowest mean/median weight gain {0.71 kg/0.91 kg) was in the lowest daily dose
group (<200 mg), and the highest mean/median weight gain (3.71 kg/3.50 kg) was in the
highest daily dose group (>600 mg), the mean/median weight change decreased from 3,58
kg/3.18 kg (200-399 mg daily dose) to 2.0% kg/2.00 kg (400-599 mg daily dose), as the daily
dose increased.

53 Discussion
5.3.1 Adverse Event Data

A total of 3506 patients were exposed to SEROQUEL across the Phase |, short- and long-term
controlled Phase II/111, and uncontrolled trials in the integrated safety database prepared for
the original Mutual Recognition registration dossier.

The incidence of patients with AE possibly associated with disturbances in glucose regulation
in patients treated with SEROQUEL was low across all the trial pools analyzed (1.6% in the
Phase 1 trials, 1.6% in the short-term Phase TI/HI trials [< 6 wecks duration], 5.0% in the long-
term contrelled [> 6 weeks duration] and 4.0% in the uncontrolied trials) and, after adjusting
for time-on-study, the incidence of AF possibly associated with disturbances in glucose
metabolism did not increase as the duration of exposure to SEROQUEL increased (incidence
density of 0.4 for the Phase [ trials, 0.2 for the short-term Phase H/HI trials, 0.2 for the long-
term controlied trials, and 0.1 for the wncontrolled trials).

No cases of DKA or hyperosmolar coma were reported. DM was reported in five of 3506
patients {0.1%). All five cases were reported in the uncontrolled trials. Two of the five
patients had a history of DM, A third patient is reported to have ‘recovered’ front the DM
following treatment with glibenctamide and continued reatment with SEROQUEL. None of
the five cases of DM were considered by the investigator to be related to trial therapy.
Further, none of the cases were considered serious by the imvestigator or led to withdrawal of
{reatment.

The most frequently reported event in patients treated with SEROQUEL (in this class of
events) was weight gain (a total of 86 of 3306 patients, 2.5 %). (Note: this refers to patients
with any weight gain, irrespective of the magnitude of the gain). Only one of the 3506
patients with weight gain in the clinical trial program had DM, This patient had DM at
baseline (for which they were receiving treatment) and subsequently had “poorly contrelled’
DM recorded as an adverse event.

There was one death due to AE possibly associated with disturbances in glucose
dvsregulation. The patient concerned is noted to have died of myocardial infarction.
Hyperglycemia, as well as severe pancreatitis, dehydration, pneumonia, hyponairernia and
hyperkalemia, were all noted in concurrence with the myocardial infarction. The patient in
question was 77-year-old and had a history of borderline DM,
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A total of four of 3506 patients (0.1%) were withdrawn from treatment due to cvents possibly
associated with glucose dysregulation. Three patients were withdrawn due to hyperglycemia.

One of the three patients dicd; this patient is described above. Of the remaining two patients,
one was a known diabetic with a history of hyperglycemia before entering the tnial, and the
other had a histery of borderline elevated glucese levels. In all three cases, the investigator
considered the hyperglycemia events to be serious, but unrelated to treatment with
SEROQUEL. A further patient was withdrawn due to weight gain. Somnolence and
sbdominal distension were also documented as reasons for withdrawal in this patient. The
weight gain was not considered serious by the investigator,

Apart from the three cases of hyperglycemia mentioned above, none of the other events
possibly associated with disturbances in glucose regulation were considered serious by the
investigator.

Obesity can be a risk factor for DM. The latest analyses (from Trial 50771L/0051) have
shown that SERQQUEL has a minimal effect on weight gain in the long-term, at alt doses.

5.3.2 Plasma Glucose Data

The differences between the treatment groups in the mean change from baseline in plasma
glicose data in short-term trials and long-term trials were small. There was a wide variability
in the results, as expected from bleod samples collected at unspecified times after meals.
There were no siatistically significant differences between any of the ireatment groups in each
trial pool (SEROQUEL versus placebo, SEROQUEL versus chlorpromazine [short-term trial]
or SEROQUEL versus haloperidol [long-term trial]).

The proporiion of patients with a glucose value = 200 mg/di at any time was low and did not
increase as the duration of exposure to SEROQUEL increased (an incidence density of 0.4 in
the short-term trials, compared with 0.1 in the long-term trials).

5.3.3 Long-term Effect of SERCQUEL on Weight

The mean weight change at 52 weeks in all patients treated with SEROQUEL was 2.86 kg
(median= 2.27 kg). The weight change at 52 weeks of patients receiving SEROQUEL
monotherapy was slightly higher than the group of all patients wreated with SEROQUEL
(mean = 3.22 compared 10 2.86 kg and median = 2.72 compared to 2.27 kg). Most of the
weight gain was seen at cight weeks for both treatment groups.

The observations regarding weight gain were similar whether analyzing all SEROQUEL
patients or SEROQUEL monotherapy patients, or using mean or median values

There was a general trend for greater mean weight gain in lower BMI patients, and lower
mean weight gain in higher BMI patients, in all patients receiving therapy with SEROQUEL,
as weli as patients receiving SERCQUEL monotherapy. The leanest patients (BMI < 18.5)
had the greatest mean weight gain, and the most obese patients (BM1 > 33) had virtually no
mean weight change in both groups.
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The clinical trial data indicate that SEROQUEL has a minimal effect on weight gain in the
long-term, at all doses.

5.4 Conclusion

In conclusion, a thorough review of all the adverse event data and plasma glucose data in the
clinical trial program has revealed no clear evidence of a causal association between
SERQOQUEL treatment and disturbances in glucose regulation. In addition the clinical trial
data indicale that SEROQUEL has a minimal effect on weight gain in the long-terim, at all
doses.

6. CLINTRACE DATABASE (IN HOUSE SAFETY DATA)

6.1 General

The AstraZeneca safety database (Clintrace) contains global AE reports, from consumers,
health care professionals, registries, clinical trials, and literature articies for SEROQUEL. For
clinical studies, only reports that have a serious AL associated with them are stored in
Clintrace. The following summary is based on information in Clintrace through 25 April
2003.

6.2 Clintrace Search Strategy

A comprehensive search of Clintrace was performed to identify reports that contained the
following MedDRA preferred terms: “Blood glucose abnormal”, “Blood glucose fluctuation”,

“Bloed glucose increased”, “Diabetes mellitus aggravated”, “Diabetes mellitus inadequate

control”, “Diabetes mellitus insulin-dependent”, “Diabetes mellitis non-insulin-dependent™,
“Diabetes mellitus NOS”, “Diabetic coma NOS”™, “Diabetic complication NOS”, “Diabetic
ketoacidosis”, “Gestational diabetes™, “Glucose tolerance impaired”, “Hyperglvcaemia NOS”,
“Noanketotic hyperglveaemic-hvpergsmolar coma”, and “Ketoacidosis”.

6.3 Database Search Resulis Overview (153)

A total of 153 reports were identified from the safety database search as of 23 April 2003, Of
these 153 reports, 24 reports described DKA, 11 reports described coma (however, one of
these was also counted in the DKA group), 118 reporis described new onset DM,
hyperglycemia, or exacerbation of DM, and one report described urinary glucose abnormality.

6.4 Diabetic Ketoacidosis (24)
6.4.1 Search Results

Twenty-one reports containing the MedDRA preferred term “Diabetic ketoacidosis™ and three
reports containdng the MedDRA preferred term “Ketoacidosis™ were identified. Seven of
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these reports (2002AP01772, 2002 AP02883, 2001UW 12078, 2002UW08229, 2002AP01163,
20010W(5726, 1998UW49554) had an outcome of death.
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Report Descriptions: DKA

In Table 16 below, the first eight reports described patients with a history of DM and the remaining 16 reports described patients
with no reported history of DM, Detailed report narratives for these reports can be found in Appendix A.

Table 16 DKA Reports

Report # Age/  Dose/ TTO  Medieal history Concomitant Comments
Sex medications
2003AP00312 32F 100 mg/day, 6 Type 11 DM (diet- No other meds taken Events of hyperglycemia + DKA occurred one month after
Y5 months controlied), BMI =457 Seroque} d/e’d and afler taking chlorpromazine’ for one
kg/m® month. Ptoutcome ?
2002AP01163 36 25 mg/day; 12 Type I DM, dnnks senposide Pt taken Seroquel previously + Dic’d for ? reason. 5 mos
o days excessive soll drinks, later restarted, Seroguel x12 days: Pt had DKA + NXHHC.
MM.MMWM ) non-comphanee w/ oral (Glucose: 420 mg/dl + HbAle: 8.2% 3 days before starting
50) diabetic med Seroquel.) HbAle T (31.8%) after 12 days. Pt had suspected
infection. Pidied
2002AP02329  2LF 600 mg/dav, 8 Type IDM (sinceage Ptd/e’d ali meds 3 Pt had vomiting + D/c’d all oral meds and insulin. 3 days
weeks 5 days prior to event. later: glucose = 745 mg/dl, dehydration, DXA, WBC =
29200/mm’. Ptree’d wi x after 7 days.
2000AP03612 64 50400 DM, prostate cancer, No other meds taken 2 months after dose a1 400 mg/day Pt found unrespensive
mg/day, COPD after breakfast. DA (no lab data reported). No other info.
unknown time Pt outcome ?
20010W05726 430 Dose DM, obesity haieperidol®, _wammm., Pt died from possible DKA. Lab values changed drastically
unknown; & HEGNE%“ clonidine’,  (no values reported). No other info
months chlorpromuazine™?
1998UW49554  58/M 800 mg/day; DM, CVA mmgwozz:u Pthad TIA +rec’d. Next day Pt collapsed + died. Cause of
time unknown death = diabetic acidosis + 2° cause C VA
2001UW16478 32 800 mp/day; 2 Borderline DM (diet- tsperidone’, valproic Pt c/o upper respiratory sxs + dizziness. 3 days later had
weeks controlled) acid' DKA. Peak glucose = 700 mg (no cther units). Qutcome ?
2000AP04688 24/ 300 mg/day; IDDM., questionable “Festasy” + aleohol Pt took 5 ecsiasy tablets + 7 amount of alechol. Pt had /v,

med compliance

hypokalemia, metabolic acidosis, DKA. Developed ARF. 7
if Pt took an OD of Seroquel. Pirec’d.
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Table 16 DKA Reports
Report # Age/ Dose/ TTO  Medical history Concomitant Comments
Sex medications
2002UW14814  ?/F 400 mg/day, Obesity, Tglucose on tithium', clonazepam Pt experienced DM, DI, DKA, Pancreatitis, glucose = 1400
17 months olanzapine {no units). All meds dic’d. Outcome 7 No baseline labs.
2002GB02627  44M 400 mg/day; 3 Not provided iactulose Pt had DM + “early DKA.”™ Tx = insulin. Weight gain of 32
months kg Seroquel contd. Eventongoing.
2002AP01772 51 300 mg/day; Hepatie fatlure, chronic sisperidone?, Pt hod disturbed consciousness, glucose =117% mg/dl, Na+ =
42 weeks hepatitis nitrazepam 116 mmol/L. Dx = DKA._ Tx = insulin, normal saling, bicarb,
all previous meds D/e’d,. Next day glucose = 233 mg/dl but
Pt still comatose. Later that day glicose = 545 mg/dl + shock
occurred. Tx = dopamine. Pt died from circulatory failure.
Pt’s sister stated “Pt drank 4 liters of Coca-cola daily for 5
weeks before death™. No autopsy.
2002AP02304 31N 100 mg/day; Obesity, excessive chlorpromazine'”, Blood sugas = 1348 mg/dl, Pt “almost conscious.” Tx =
13 months consumption of haloperidel, biperiden,  insulin, infusion. Event resolved next day; then Serogqusl
. ey gy ﬁw 13 o - ex]
600 mg/day; 3 sweetened drinks _umEanﬁ:. u;u dose ). “PET bottle syndrome™.
evomepromuzine
months
2002AP02883  30F 200 mgiday, T Unknows family haloperidol Sxs of common cold. Tx = infusion for dehydration. Later
yr 3 months history of DM that night Pt experienced possible cardiac arrest + died.
Cause of death ARF. No labs to support DKA. Sxs (n/v,
diarrhea) associated with distigmine.
2001UWI2078 5777 Dose and TTO  Not provided risperidone® Pt had DDKA + died. No other info.
unknown
2002UW08229  40/F 200-300 Smoking, obesity, buspirone, sertraline, Pt found dead. Caunse of death = DKA w/ contributing
mg/day; >9 cocaine/crack/marijuan  gatifloxacin diabetic renal failure. Autopsy revealed fatty liver,
months a abuse cholelithiasis, congestion of viscera, uring + for cocaine;
heart blood + for cocaine, ethanol, acetone, sertraline.
200200W09406 364 400 mg/day; GERD, no family hx of  lansoprazole, Hospitalized for DKA. Glucose = 1544mg/dl. Tx = msulin.
one month DM ibuprofen, Metamucil  Seroquel d/e’d. Ptrec’d, 7 if Seroquel restarted.
2002GB01741 50 800 mg/day; >  BMI = 70", no family nifedipine’ Pt developed ketoacidosts. Seroquel dfe’d. Ourcome 7
3 years hx of DM
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Report # Age/  Dose/ TTO Medical history Concomitant Comments
Sex medications
2007GR0O1254  79M 300 mgiday, 1 Obesity (BMI =487 clozapine™, Hospitalized w/ DKA. Glucose = 46,6 (no units), HbAle =
year 2 months kg/m”). olanzapine™ >12%. Dehydration. Type L or II DM suspected. Tx =
msulin. Event ongoing.
2001UW14447 13 300 mg/day, Morbid obesity, valproic acid! Pt hospitalized w/ DKA. Tx = insulin. Outcome 7 No other
one month possible family hx of info
DM
2001UWI2262  30M 300 mg/day, Mot provided olanzapine"™”’ Pt had polydipsia, polyuria. Later that month had
unknown TTO nyperglyeemia + DKA. Tx = glyburide + insulin, Seroquet
contd. Outcome?
2001UW02143 48N Unknown dose  Hyperlipidemia lorazepam Pt had DEA. Glucose = 630 mg/dl, ketones in urine. Tx =
+ TTO insulin, TV fluids. Seroquel Dic’d. Glucose remained T.
Outcome ?
20001TW02905  18/?7  Unknown dose  Not provided sertraling Hospitalized w/ DKA, acute Pancrealitis, T lipids. Glucose
+ TTO = 1200 {no units). Qutcome ? No other info
20000W01164 43 200 mg/day; Not provided venlafaxine Pt had polyuna, polydipsia, 30 Ibs weight loss. Glucose >
“few weeks” 700 (no units). Dx =new onset DM. Outcome ?
1999APOST57  25M 750 mgfday; 1 Not provided tithium', mmnnﬂwmxawau Pt hospitalized dft new DM + ketoacidosis. Pt also had
vt 9 months acamprosate weight gain. Tx = insulin. Ptrec’d. Seroquel contd,
'for which hyperglyeemia reported, T Tor which DM reported, © = for which DKA reported, T="for which coma (diabetic or hyperosmolar) reported, ” = for

which blood sugar fluctuation in diabetic patients reported, §
which hyperglycemia in Ptw/ NIDDM or IDDM reported, TTO
= patient, ? =
treatment, COPD = chronic obstructive pulmonary disease, info =
complained of, sxs =
insipidus, contd. = continued, Hx = history,

= for which interaction w/ lithium resulting in hyperglycemic reaction reported,

T N
= for

= time to onset, BMI = body mass index, meds = medications, d/e’d = discontinued, Pt
unknown, w/ = with, NKHHC = nonketotic hyperglycemic hyperosmalar coma, WBC = white blood cells, rec’d = recovered, x =
information, CVA = cerebrovascular accident, TIA = transient ischemic attack, cfo =
symptoms, IDDM = insulin dependant DM, niv = pauseavoriting, ARF = acute renal failure, O = overdose, D1 = dinbetes
GERD = gastroesophageal reflux discase, [V = intravenous, d/t = due to, bicark = bicarbonate
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6.4.3 Summary of Reports of BKA With Previous History of Diabetes (8)

Of the twenty-four reports of DK A, eight had pre-existing DM reported. Three of these eight
reports were confounded by the foilowing concomitant medications: 1998UW49554
(gabapentin; for which blood sugar floctuations in diabetic patients has been reported),
2001UW 16478 (Risperdal; for which DM has been reported, Depakote; for which
hyperglycemia has been reported), and 2001UW03726 (chlorpromazine; for which
hyperglycemia has been reported, Lithium; for which hyperglycemia and a drug interaction
known to induce hypergiycemic reaction in cornbination with Haldol and/or pimozide has
been reporiedy. This last report (2001UW05726) was also confourded by obesity.

The fourth report (2002AP01163) contained an HbA ¢ level that indicated that the patient’s
DM was poorly controlied prior to receiving SEROQUEL. This patient also had a suspected
infection and a history of non-compliance with both diet and medication. The fifth report
(2002 AP02329) described a patient with a possible infection (WBC clevated) and a history of
non-compliance with diabetic medication. The sixth report (2000AP04688) was confounded
by alcohol consumption, which can cause DKA. The seventh report (2000AP03612)
contained scant clinical detail and did not lend itsclf to analysis. The last report
(2003AP60312) described a patient who experienced DK A and hyperglycemia two months
after discontinning SEROQUEL and while taking chlorpromazine {for which hyperglycemia
has been reported). This paticnt did experience an ¢levation in her HbAle, however her DM
was noted 1o be diet controlled onty and an elevation in HbA lc could signify dietary non-
compliance.

6.4.4 Summary of Reports of DKA With No History of Diabetes Reported (16)

Of the 24 reports of DKA, 16 had no prior history or family history of DM reported. Four of
these 16 reports were confounded by both obesity (a known risk faclor for DM) and the
following concomitant medications: 2002GB01741 (nifedipine; for which hyperglycemia has
been reported), 2002GB01254 (clozapine; for whick hyperglycemia has been reported,
olanzapine; for which DM has been reported), 2002UW 14814 (lithium for which
hyperglycenia has been reported), and 2001UW 14447 (Depakote; for which hyperglycemia
has been reperted). Another two of the 16 reports (2002AP01772, 2002AP02304) were
confounded by dictary practices, that is the patients were drinking large amouuts of sugar-
containing beverages; one of these (2002AP01772) was also confounded by a concomitant
medication for which DM (Risperdal) has been reported.  Another of the 16 reports
(1999AP0O5757) was confounded by medications (lithium and Depixol} that are known to
canse a hyperglycemic reaction when combined. Another of the 16 reports (2002UW08229)
described a patient who died from DKA and diabetic renal failure, whereby the diabetic renal
failure suggests some degree of chronicity of the DM {although DM was not reported as part
of the patient’s medical history).

Of the remaining cight reports of DKA with nio prior history or family history of DM, cne
report (2002 AP02883) reported possible DK A, however, there was no laboratory data to
support a diagnosis of DM or DK A, and a viral illness could have accounted for many of the
symploms or precipitated a possible DKA. Another report (2002GB02627) was confounded
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by obesity (a known risk factor for DM) and also contained little information (there was no
laboratory data to support a dizgnosis of DM or DKA) such that assessment was difficult.

Five other reports {2001UW12678, 2001UW12263, 2002UW02143, 2000U0W029035,
2000UW01164) contained scant clinical detail and did not lend themselves to analysis. Two
of these six reports were confounded by the following concomitant medications:
2001UW12078 (Risperdal; for which DM has been reported) and 2001UW 12263 {clanzapine,
for which DK A has been reported), and another of the six was confounded by the patient’s
weight gain of 32 kg, The last report (20020UW09406) described a 36-year-old male patient
who experienced DKA after about a month of SEROQUEL therapy. This report had no
obvious confounders, and follow-up information had been requested.

6.4.5 Conclusion for DKA (24)

Following a review of these reports of DKA, it was determined that there is insufficient
evidence to suggest a causal role for SEROQUEL and DKA.

6.5 Coma (i1)
6.5.1 Search Results

Eleven reports of coma were identified. Four contained the MedDRA preferred term
“Diabetic Coma NOS", five contained the MedDRA preferred term “Nonketetic
hyperglvcaemic hyperosmolar coma”, one contained the MedDRA preferred term “Coma”,
and one contained the MedDRA preferred term “Consciousness disturbed”. Three of these
cight reports (2002UW05916, 1999UW00969, 2002AP01163) contaised an outcome of death.
One of these reports (2002AP01163) also contained the MedDRA preferred term “Diabetic
ketoacidosis™ and is discussed (and counted) in Section 6.4.3 (Reports of Diabetic

Ketoacidosis With Previous History of Diabetes) above. The reports of coma are described
below in section 6.5.2,
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In Table 17, the first three reports described patients with a history of DM and the remaining eight reports described patients with
no reported history of DM. Detailed report narratives for these reports can be found in Appendix A.

Table 17 Reports of Coma

Report # PT  Age/ Dose/ TTO  Medical history Concomitant Comments
Sex medications
Z002AP04514 STE 75 mg/iday, DM, ovarian chiorpromazine’, Pt started prednisilone. One month later Pt developed
NKHHC 27 weeks cancer, ITP Ea&ma_oﬁ?z hypergtycemia (417-649 mg/dl). Seroquel d/e’d, Tx = diet
bromisoval, amobarbital, control. Nine days later Pt developed NKHHC, Tx =
haleperidol chiorpromazine/risperidones d/c’d, insulin started, prednisone
tapered down + then d/c’d, Ptrec’d.
2002AP01163"  36M 25 mp/day, Type I DM, sennoside Pt taken Seroquel previously + Die’d for ? reason. 5 mos
. . 12 days dnnking fater restarted. Seroquel %12 days: PLhad DKA + NKHHC.
Diabetic coma excessive soft Hbale T(11.8%) after 12 days. Pt hed suspected infection,
and DKA drinks, non- Pt died. {Giucose: 420 mg/dl + HbAlc: 82% 3 days before
compliance w/ starting Seroquel,)
oral diabetic med
20028E05071  S51/F 50-100 DM, nos- phenytoin', Pt previously on olanzapine 7, Olanzapine /e’ d; Seroguel
Diabetio coma mg/day; compliance w/ rivastigmine® sertraling,  started. Day 1 of Seroquel: fever, unconsciousness, urinary
diet control, acarbose incontinence, Talucose (700 mg/dl). On Day 3 of Seroquel:

NOS

Alzheimer’s type

dementia

diabetic coma, UTI, leucoeytosis. Tx = insulin + abx. Fever
resolved + Seroquel die’d. Ptrec’d 1 week after start of
events. Pt had THbA e (11.02%) prior fo Sercquel.

AUTO PAGE (AUTO NUMPAGES )

CONFIDENTIAL
AZSER20848374



Table 17 Reports of Coma

CONFIDENTIAL

Report# PT  Age/ Dese/ TTO  Medical history  Corcomitant Comments
Sex medications
2003AP01289 08/ 2575 Rectal carcinoma,  loperamide’, distigmine  Glucose = 120 mg/dl on day 4 of therapy. 3 days later
NKHEC M mg/day; 12 aleoholic liver Seroquel d/c’d for ? reason. 1 week later Pt became
days disease, chronic comatose, glicose = 500 mg/dl. Dx = Nonketotic acidosis,
Panereatitis DIC., Pt was recovering.
2002APD4136 74F  75mg/day; 6 Stage T breast furosemide’, Pt had 4 consciousness, trembling, temp = 37 -38°C, 3O,
NKLEIC months caneer, respiratory  spironolacione, saturatien, Theart rate. Pt became unresponsive, FBS = 1100
infection, haieperidol, mg/dl. Dx = left poeumonia, NKHFIC. Tx = insulin, abx, IV
debydration trihexyphenidyl, fluid. Al meds d/c’d. Next day glucose = §2-280 mg/dl.
levomepromazine Insulin die’d, Following day FBS = 284 mg/dl, WBC =
16200/mm’. Outeome?
2002GB02176  30sF  Up to 400 Not provided lithium! Pt developed “Type I DM” and was admitted to the hospital
Diabetic coma mg/day; 2 in a diabetic coma. No other info. Pt improving.
NOS years
2002UW05916  12F  400-600 Seizure disorder,  albuterol™?, citalopram, On 600 mg/day Seroquel x 1month; Hospitalized w/ mental
NKEHC mg/day, obesity, medical desmopressin, status changes, polyuria, polydipsia, TRP, n/v, sore throat,
unknown neglect oxybulynin abdominal pain. Glucose = 1779 mg/dl, WBC = 183K, Tx =
time abx + acetaminophen. Pt unconscious; died 12 hours later w/

temp of 111°F, Cause of death = NKHIC 2° to newly
diagnosed DM+ unspecified infectious process.
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Report#/ PT  Age/
Sex

Dose/ TTO

Medical history

Concomitant
medications

Comments

199917W00969  28/M Dose

unknown;
NKHC . ’
time

unknown

2002AP02699 63/F

Consciousness
disturbed, blood
glucose
increased

2003UW02826 35/M

Coma, blood
glucose
increased

1260 mg/day,
3 months

Hallueinations,
asthma

Hallucinations,
delusions, NMS,
preumonia

Depression,
hyperlipidemia,
alcohol/cocaine/m
arijuans/
mushroom use

afbuterol’, lithivm',
omeprazole

timiperone, biperiden,
promethazine,
estazolam, nitrazepam

paroxetine, haloperidol

Pthad fu like 8/8; (b zithromax), hospitalized 3 days Jater
wi fever (107°F), arrhythinias, non-reactive pupils, bleeding
from eyesinose, glucose = 2240 {no units), VK + (no units).
Then developed DIC, v-fib. Tx = dantrolene, anti-
arrhythmies, bicarb, insulin, FSP, whole blood, packed in
ice. Ptdied. Autopsy = new onsct DM w/ NKHC, NMS,
metabolic acidosis, IMIC, respiratory failure.

3 hours after taking Seroquel, estazolam, +nitrazepam. Pt
tad 4BP, cyanosis of lips, deep coma. All meds Dic’d. Tx =
LR, electrolytes/glucose solution, K-+, Afler tx began,
glucose = 360 mg/dl. Tx stopped; 8 hours later glucose = 134
mg/dl. Pt ree’d alt events,

Pt w/o meds for 12 days while incarcerated. Upen retum to
hospital, Pt given paroxetine (20 mg) + Seroquel {1200 mg)
without titration; had delirium, LBP, Tpulse, pinpoint pupils.
K'=3.1 mmolL, gineose = 203 mg/dl. Tx = IV fluids, K+.
Seroquel 4 90 mg/day. Pirec’d.
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Table 17 Reports of Coma

Report# PT  Age/ Dose/ TTO  Medical history Concomitant Comments
Sex medications
2002AP02947  44/F  100mg/day, Nohxofobesity  carbamazepine, tiapride, Pt had fever + aggravation of mental state. Tx = IM
. 35 weeks or DM sofalocone, biperiden diazepatn, haloperidol, fluphenazine. 6 days later Pt had not
Coma, . - : : ; A
. eaten/drank. Tx = infusion solution w/ halopendol. Next day
Hyperglycacmia

B 4, glucose = 300 mg/dl. Next day Pt improved but
creatinine = 5.1 mg/dl, BUN = 114 mg/di, consciousness i,
WBC = 13300/mm’. D = dehydration, dconsciousness. Pt
had deep coma, glucose = 1057 mg/di, acidosis, CPK =2124
uL, hypernatremia. Tx = hemodialysis. CPK = 15215 wL,
glocose 535 mg/dl. DIC noted. Next day hyperglycermia,
acidosis, dehydration, hypernatremia resolved. CPX peaked
78650 wl.. Tx = dantrolene. Ptree’d. Physician stated “Pt
hyperglycermia chronic™

! for which hyperglycemia reported, > = for which DM reported, = for which DXA reported, * = for which coma (disbetic or hyperosmolar) reported, * = for

which blood sugar fluctuation in diabetic patients reported, © = for which interaction w/ lithium resulting in hyperglycemic reaction reporied, T = for

which hyperglycemia in Pt w/ NIDDM or IDDM reported, ® = nrecaution for use with diabetic Pt,® = for which hyperplyeemia w/ dehvdration reported,
= report also contained in DKA section, TTO = time 1o onset, NKHHC = nonketotic hypergtycemic hyperosmolar coma, ITP = idiopathic
thrombocylopenic purpura, Pt = patient, d/¢°d = discontinued, Tx = treatment, w/ = with, UTI = urinary tract infection, abx = antibiotics, rec’d =
recovered, 7 = unknown, dx = diagnosis, DIC = disseminated intravascular coagulation, femp = temperature, FBS = fasting blood sugar, [V =
intravenous, WBC = white blood celi, info = information, BP = blood pressure, n/v = nausea/vomiting, K = potassium, v-fib = ventticular fibrillation,
F8P = {ibrin split products, NKHC = nonketotic hyperosmolar coma, NMS = newoleptic malignant syndrome, LR = lactated ringers, wio = without,
meds = medications, hx = history, IM = mtramusenlarly, BUN = blood urea mirogen, CPK = creatine phosphokinase, bicarb = bicarbonate
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6.5.3 Summary of Coma Reports With Previous History of Biabetes Reported (3)

The first report (2002AP04514) described a patient who was taking multiple medications for
which hyperglyvcemia, DM, DK A, and hyperosmolar coma have been reported. The second
report of coma {2002 AP01163) was discussed in section 6.4.3. The HbAc level on the day
SEROQUEL therapy was initiated was 8.2%,; indicating that the patient’s DM was poorly
controlled prior to receiving SEROQUEL. This patient also had a suspected infection and a
history of non-compliance with both diet and medication. The last report (200285E05071)
indicated that the patient’s DM was poorly controlled prior to receiving SEROQUEL. This
patient also had an infection and a history of non-compliance with diet.

6.5.4 Summary of Reports With no Previous History of Diabetes Reported (8)

The first report (2002AP04136) described a patient who was taking a medication for which .
hyperglycemia with dehydration has been reported, and who developed an infection and
dehydration at the time of the event. The next three reports (2002GBG2176, 2002UW05916,
19991TW00269) described new onset DM, which can present itself as diabetic coma or non-
ketotic hyperosmolar coma. Two of these three {2002UW03016, 1999UW06969) presented a
clinical picture consistent with infection precipitating the hyperosmolar coma. The other
report {2002GB02176) contained scant clinical detail. In addition, these three reports were
confeunded by concomitant medications (2002UW03916: albutercl, for which TIK A and
hyperghycemia have been reported, 1999UW00969: albuterol; for which DKA and
hyperglycemia have been reported, lithium; for which hyperglycemia has been reported,
2002GB02176; lithivm; for which hyperglycemia has been reported).

The fifth report of coma (2002AP02699) described an isolated elevated blood glocose that
normalized within a few hours, without any treatment reported that was directed specifically
towards the elevated glucose; which raises the possibility of a false elevated blood ghicose
level. In addition, this report was confounded by concomitant medications (timiperone,
promethazine, estazolam, nitrazepam) for which CNS depression has been reported. The sixth
report (2003UW02826) described a patient with a history of hyperlipidemia who experienced
a coma after receiving a 1200 mg dose of SEROQUEL. Blood work taken during the coma
reveated blood glucose at 203 mg/dl. Tt was not reported that the patient’s coma was related
to the elevation in glucose, rather the coma could have been due to the large dose of
SEROQUEL that was received (SEROQUEL (DS contains coma with overdese; maximum
dose as per the CDS is 800 mg/day). Additionally, it is unknown al what point during the
patient’s treatment of coma the blood was drawn. Tt is possible that the patient may have been
treated with intravenous fluids contaiming glucose. The patient recovered.

The seventh report {2002 AP02947) described a patient whose hyperglycemia was likely to be
pre-existing based on the HbA Ic and input from one pliysician, This patient may have
experienced an infection (fever, increased WBC) that precipitated an acute increase in blood
glucose (infections are common precipitators on non-ketotic hyperosmolar coma or DKA in
DM. The eighth report (2003AP01289) described a patient who bad discontinued
SEROQUEL one week prior to the event and who was recetving a concomitant medication
(loperamide) associated with byperglycemia.
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6.5.5 Conclusion for Coma (11)

Taken together, the evidence for cansality regarding the use of SEROQUEL and coma was
insufficient in these reports.

6.6 New Onset Diabetes Mellitus, Hyperglycemia, and Ezacerbation of
Diabetes (118)

6.6.1 Search Results

One hundred and eighteen reports of new onset DM, hyperglycermia, or exacerbation of DM
were identified and can be divided into the following sections: 1.) new onset DM (45), 2.)
hyperglycemia in patients with no prior history of DM (45), and 3.} exacerbation of DM (28).
A summmary for each section is presented below.,

6.6.2  New Onsct Diabetes Mellitus (45)
6,6.2.1 Search Resuits

Forty-five reports of new enset DM were identified. One (2002GB00282) contained an
outcome of death.

6.6.2.2  Report Descriptions or Narratives

Of these 45 reports. four patients developed insulin dependent DM (IDDM) 200TUWG0363,
2001GBO0G%4, 2000UW00266, 2002GB00282), which is considered not to be drug related,
and two patients (1999AP05218, 2002GB06947) developed gestational DM, These six cases
are summarized below.

Of the four reports of IDDM; 20001JW00266 described a 12-year-cld patient who developed
type I DM while receiving SEROQUEL, hatoperidol, and valproic acid (for which
hyperglycemia has been reported); 2001UUW00363 described a 5-year-old male patient with a
family history of DM (grandfather) who was diagnosed after six months of SEROQUEL
therapy (12.5 to 37.5 mg/day); 2001 GB00094 described a 66-year-old patient who was
receiving a concomitant medication for which hyperglyceniia (hithivm) has been reported, thus
confounding the report, and 2002GB00282 described a 19-year-old male paticnt with a history
of obesity. This patient was diagnosed with Type I DM after four months of SEROQUEL
therapy. The paticnt’s DM was controlled with insulin and SEROQUEL was discontinued for
an unspecified reason four months later. Four months after discontimiing therapy with
SERQQUEL the patient died from an unknown cause. No information was provided about
this patient’s concomitant medications.

The two reports of gestational DM described two female patients (age 27 and 32 years) whe
each developed DM during their pregnancies. The first report (1999AP05218) was
confounded by a concomitant medication for which DM (chlorpromazine) has been reported.
The second report (2002GB00947) described a patient who was treated with olanzapime and
then switched to SEROQUEL because of excessive weight gain. The patient became pregnant
and developed gestational DM in the third trimester.
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An additional 16 reports of new onset DM were confounded by concomitant medications for
which hyperglvcemia or DM has been reported. These reports and the relevant confounding
medication(s) are listed in Table 18 below:

Table 18 Reports of New Ouset Diabetes Mellitus Confounded by Medications (16)

Report number

Concomitant medication for which diabetes/hyperglycemia have been
reported

2003UW02110
2003AP000SS
2003GBOCEST

2002AP04001

2002AP04184

2002AP01607
2002AP00323
2601UW07653
20010W00231
2001SEQ7046
2001AP03248
20000TW02019

2000AP052G3
1995UW0096T
159GAP0198S
1998UW48512

risperidone’, buproprion®.

chlorpromazing’, risperidone’

medroxyprogesterons’  *Also confounded by dict non-compliance; the reporting
physician stated “the patient would not stop cating sugar”,
valproic acid®

*Also risk factors of family hx of DM, BMI 35 kp/m”; abesity.
mianserin’, sulpiride®

*Also risk fuctors of: obesity and hyperiipidenia

valproic acid®

olanzapine'?, valproic acid®

prednisone'?

mirtazapine' (history of increased blood glucose with Zyprexa}
mirtazapine'

mirtazapine'

Ziac (bisoprotol/ hydrochlorothiazide)' lithium®

*Also nsk factors oft family history of DM-([ather)

valproic acid?

valproic acid®

valproic acid®

lithinm?

1 = for which reported, DM, 2 = for which lyperglycemia reported,

Another seven reports contained risk factors for DM: 2002AP04 324 (family history of DM-
father), 2002 AP00269 (obesity; also this patient contained an HbA ¢ level (8.6%; after four

weeks of SERGQUEL) that indicated that the patient was experiencing hyperglycemia prior to

receiving SEROQUEL), 2002GB01293 (family history of DM), 2001 APO56G19 (obesity),
2000AP02609 {family history of DM), 2003 AP0G844 (two sisters and an uncle had DM,

patient was cbese (93.5kg), and patient had positive urine ghicose one month prior to starting

SEROQUEL and an HbAlc of 6.7% 39 days after starting SEROQUELY), and 20603GB00633
(family history of DM and obesity).
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Another 14 reports (20020W 16583, 2002UW03965, 2001UW13414, 20018E08506,
2060UWO04533, 2000U'W04346, 1998UW48844, 2001UUW13180, 1999AP(G2939,
2003U0W01302, 2003UW03250, 2003UW03833, 2003UUW03648, 2003AP01273) contained
scant clinical detar! and did not lend themselves for analysis. One of these reports
(2001UW13180) also reported that the patient had a family history of DM. Another of these
reports {2002UW16583) indicated that the patient had a history of hyperglycemia with
risperidone. Another of these reports (2003UW01302) indicated that the patient had a ustory
of “borderline DM,

Another two reports described new onset-DM and are described below.

described a 47-year-old female patient receiving SEROQUEL (600 mg/day for 12 months) for
schizoaffective disorder. She experienced a severe 5U-pound weight gain (date of onset
unknown) and developed DM, The patient was hospitalized in June 1999 because the DM
was difficult to control. Treatment included insulin and the patient’s condition improved.
SEROQUEL was tapered and discontinned, Concomitant medications included Klonopin
(clonazepam) and Benadryl (diphenhydramine). The patient has a medical history of hepatitis
C, hypertension, and arthritis. The DM continned. No further information was provided.

Comment, Tlis report demonstrated a negative de-challenge. The source documents did not
specify Type I or Type TE DM.

199917W03387; This non-serious report of “Diagbetes mellitus non-insulin-dependent”
described a }7-year-old Hispanic male patient receiving SEROQUEL (100 mg/day) since
January 1999 for psychotic depression and auditory hallucinations, In March 1999, duc to
drowsiness in the daytime the dosage of SEROQUEL was decreased to 50 mg every evening.
In July 1999, the patient was diagnosed with type I DM. On 11 Sept 1999, SEROQUEL
desage was again decreased to 25 mg every evening. The patient had been receiving
Risperdal (risperidone) prior to SEROQUEL. Concomitant medications inchide Ritalin
{methylphenidate) for atlention disorder and Serzone {ncfazodone) for depression. Medical
history included suditery hallucination, psychotic depression and attention disorder. No
further information was provided.,

Comment; The patient developed Type 11 DM while receiving decreasing doses of
SEROQUEL. This report did not contain any obvicus confounders, or information about the
outcome.

6.6.2.3  Summary of Reports of New Onset Diabetes (45)

Of the 45 reports of new onset DM, four described patients who developed IDDM
(2001UWO00363, 2001GB00094, 2000UW00266, 2002GB0G282), which is constdered not to
be drug related, two described patients who developed gestational DM (1999AP05218,
2002GB00947), 16 (see Table 17 above) were confounded by concomitant medications for
which hyperglycemia or DM bave been reported, seven (200AP04524, 2002GB01293,

2001 AP05019, 2000AP02609, 2003 APO0844, 2003GB00633, 2002AP00269) contained risk
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factors including a family history of DM or obesity, and 14 (2002UW16583, 2002UW03965,
2001UWI3414, 20015E08506, 2000UW04533, 2000U0W04346, 19981UTWA48844,
2001UW13180, 1999AP02989, 2003UW01302, 2003UUW03250, 2003 W03853,
2003UW03648, 203AP21273) were scant reports and did not lend themselves to analysis.

Of the remaining two reports, one (1999UW03532) described a patient who developed DM
after 2 50 pound weight gain and experienced a negative de-challenge with SEROQUEL, and
one (1999UW033387) developed type 1T DM while on decreasing doses of SEROQUEL. This
last report also contained little information with regards to the event of DML

6.6.2.4 Conclusion for New Onset Diabetes Mecllitus (45)

Following a review of the reports describing patients who experienced new onset DM, it was
determined that the available safety information was insufficient to establish a causal
relationship between SEROQUEL and DM.

6.6.3 Hyperglycemia (45)
6.6.3.1 Search Resulis

There were 45 reports containing the MedDRA preferred term “Hyperglycaemia NOS” or
“Blood glucose increased”, which described patients that had no prior history of DM, or
contained no information about pre-existing DM or hyperglycemia,

6.6.3.2 Report Descriptions or Narratives (45)
Nineteen of the 45 reports were confounded by concomitant medications for which
hyperglycemia or DM has been reported. These 19 reports are listed in Table 19 below,

Table 19 Reports of Hypergiyvcemia with no history of diabetes confounded by
medications {19)

Report number Confounding concomitant medications
Z003APO0033 risperidone’

H03APCOI09 chlorpromazing’, lithium?, mianserin’
20C3AP01545 olanzaping' >

2003AFP01 546 lithium!

2003GBIMT3 valproie acid'

2003UWG3989 indapamide’, nifedipine'
20024704011 chiorpromazine'

2002AP04183 mianserin’

2002AP04278 chlorpromazine'

2002UW01476 metoprolol'

2002UW09024 Jithiom!

2002UW09743 valproic acid'
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Table 19 Reports of Hyperglycemia with no history of diabetes confounded by
medications (19}

Report number Confounding concomifant medications
2002UW10490 fisinopriHCTZ!

20020'W 14620 timolol™?

2002UW16205 clozapine™™?

2002UW16580 risperidone”

2001 APOZ034 chlerpromazing!

2001 AP04330 lithinm®

20018E02468 mirtazapine’

Yor which hyperglycemia reported, * = for which DM reported, * = for which DKA reported.

Of these 19 reports, two (2001SE02468 and 2002AP04011) are also confounded with a risk
factor of obesity, one (2002U0W09743) is also confounded with a family history of DM
(brother, grandmother, aunt, and nephew), one {2002AP04183) is alse confounded with
obesity and a family history of DM (father), one (2002UW01476) is confounded with a
history of hyperlipidemia and cbesity, and one (2002UW09624) is also confounded with a
family history of hyperglycemia. Another of the 19 reporis (2003AP00033) contained an
increased HbAlc, which implied the patient’s blood ghicose was increased before
SERCQUEL was initiated.

Eighteen reports (2003AP000%0, 2002UW 15836, 2002UW 16588, 2002UW13371,

20020W 14319, 2002UW 14549, 2002UW05977, 2002U0W02227, 2001UW020406,
2001AP04437, 20000TW01047, 2002UW 14927, 2002UW11778, 1998AP50408,
2003UW00329, 2003GB00465, 20038E02056, 2003GB0O0705) contained scant clinical detail
and did not lend themselves to analysis. One of these reporis (2003GB00465) alse contained
the risk factor of a family history of DM,

Four additionai reports described patients with risk factors for DM inclading 2002UW 15932
{(family history of DM), 2003AP00040 (obese patieni had marked weight gain prior 1o
SEROQUEL, and had polydipsia and promiscuous caiing habits), 2002AP04245 (fatty liver),
and 2002UW 15169 (history of hyperglycemia prior to receiving SEROQUEL). One of these
{2002 AP04245) described a patient who experienced an increased FBS and HbAIc after nine
months of SERCQUEL therapy, which did not resolve two weeks after SEROQUEL was
discontinued.

One additional report (1998UW49037: literature report} described a patient who took an
overdose of SEROQUEL (96G0 mg) and had “mildly elevated” serum ghucose (137 mg/dl).
No baseline ghicose or concomitant medications were reported in this case.

The remaining three reports are discussed below:
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2002GB02591: This report of “Glucose tolerance impaired” described a 3 l-year-old female
patient who was receiving SEROQUEL (650 mg/day) for the treatment of schizeaffective
disorder. The patient had ne relevant medical history and was not receiving concomitant
medications. Following SEROQUEL treatment, the patient’s weight had imcreased from 57
kgto 77 kg, Approximately 14 months after starting SEROQUEL the patient developed
severe hypothiyroidism (no specifics provided). Thyroid tests were reported to be normat 13
days prior to the initiation of SERCQUEL. The physician commented that the patient was
noted to be very psychotic, giddy with poor concentration, as a result of the hypothyroidism.
The patient’s thyroid profile continued to deteriorate. One year afier the hypothyroidism was
noted the patient developed mild inmpaired glucose tolerance (FBS = 6.7 no units) and
hyperlipidemia (approximately two years and one month after starting SEROQUEL). Neo
action was taken with SEROQUEL, and the hypothyroidism, impaired glncose tolerance (FBS
= 7.4; no units, four months after initial event), and hyperlipidemia had not resolved. The
physician was continuing to monitor and treat the events. Approximately eight weeks later,
further lab tests indicated that the patient's thyroxine levels were within normal limits. No
further information was available.

Comment: The patient had a 20 kg weight gain and developed hypothyroidism and
hyperlipidenia; all of which are risk factors for DML

2003APH0035: This report of “Blood glucose increased” described a 50-year-old male who
was receiving SERGQUEL for the treatiment of schizophrenic psychosis. The patient had no
history of DM, overeating, or polydipsia. Concomitant medications were not provided. Prior
to starting SEROQUEL ihe patient had a FBS of 131 mg/dl, an HbA1c of 6.3%, and negative
urine ghicose. Afler about five months of SEROQUEL therapy, the FBS (234 mg/dt) and
HbA lc (8.1%) increased further and the patient’s urinary ghucose was 3+ SEROQUEL was
discontinued. One month later, the patient’s FBS (145 mg/dl) and HbAlc (7.8%) had
decreased.

Comment: It is unknown if the patient was taking any concomitant medications at the time of
SEROQUEL therapy. Additionally, the patient had an elevated FBS and HbAlc prior fo
SEROQUEL and there is no information regarding what treatment measures were taken in
response to the increased FBS and HbAlc. Afier discontinuation of SEROQUEL, the FBS
and HbAlc decreased, although they were still above the normal ranges.

2003UW01256: This report of “Blood glucose increased” described a 4%-year-old male
patient who was recefving SEROQUEL (500 mg/day) for the treatment of bipolar disorder.
Medical history included depression, alcohol dependency (sober for two years) and
questionable hepatitis (currently liver function tests were normal). Concomitant medication
inctuded Scrzone (nefazodone) and Effexor (venlafaxine). On the day that SEROQUEL
therapy was initiated an elevated blood sugar level (28 mmol/L; ~ 504 mg/dL) was reporied.
The patient remained on SEROQUEL for two months and was treated with an oral
hypoglycemic {metformin). The elevation in blood sugar was reported to have decreased by
6-10 mmol/L. during this time. SEROQUEL was discontinued {reason unspecified), however
the patient remains on therapy with metformin. No further information was available,

AUTO PAGE (AUTO NUMPAGES )

CONFIDENTIAL
AZSER?20848384



Comment; The hypergiycemia was identified on the day that SEROQUEL was commenced,
therefore, the hyperglycemia was not causally related to SEROQUEL. Following
discentinuation of SEROQUEL, treatment with metformin was still needed,

6.6.3.3  Summary of Reports of Hyperglycemia (45)

Of the 435 reports of hyperglycemia, 19 were confounded by concomitant medications for
which hyperglycenia or DM has been reported (2003AP61546, 2002U0W01476,
2002AP04011, 20020W 16205, 2002AP04183, 2002AP04278, 2003AP00033,
2002UW16580, 2002UW 10490, 2002UW09743, 2001SE02468, 2001 AP04330,
200TAPO2034, 2002UW 14620, 2003AP0O0109, 2002UW0%024, 2003UW03989,
2003GB00473, and 2003AP01545).

Of these 19 reports, two (2001SE02468, 2002 AP04011) also described patients with a risk
factor of obesity, one (200200W09743) described a patient with a family history of DM, one
(2002UUW01476) described a patient with a history of hyperlipidemia and obesity, and one
other (2002AP04183) described a patient with obesity and a family history of DM,

Another 18 (2003 APO0090, 2002UW15836, 2002UW16588, 2002UW 13371, 2002UW14319,
200214549, 2002UW05977, 2002U0WG2227, 2001UW02046, 2001 AP04437, 2000UW01047,
2002U0W14927, 20020 W11778, 1998AP30408, 2003UW00329, 2003GB00465,
20035E02056, 2003GB00705) contained scant clinical detail and did not lend themselves to
analysis. One of these paticnts (2003GB00465) also contained a family history of DM {risk
factor).

Four additional reports described patients with risk factors for DM (2002UUW15932; family
history of DM, 2003AP00040; cbese patient that had marked weight gain prior to
SEROQUEL, and had polydipsia and promiscuous eating habits), 2002AP04245; fatty liver,
and 2002U'W15169; history of hypergiycemia prior to receiving SEROQUEL).

Another report {1998UW49037) described an overdose of SEROQUEL (9600 mg) with
subsequent “mildly elevated” serum ghacose (137 mg/dl). Another report (2002GB02591)
described a patient whe developed hypothyroidism, hyperlipidemia, and a 20 kg weight gain
while receiving SEROQUEL. Another report {2003 AP00035) described a patient with an
increased FBS and HbA ¢ prior to commencing SEROQUEL, which both increased while on
SERQOQUEL, and then both decreased (but remained above normal) when SEROQUEL was
discontinued,

The last report (2003UW01256) described a 49-year-old male patient with a history of alcohol
dependency who experienced a blood sugar of 28 mmol/L (~ 304 mg/dL) on the day thai
SEROQUEL therapy commenced. The patient began treatment withametformin, continued on
SERQQUEL for two months, and experienced an improvement in blood sugar readings
(decreased by 6-10 munol/L) during that time, The patient remained on metformin after
SEROQUEL was discomtinued.
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6.6.34  Conclusion for Repeorts of Hyperglycemia (45)

Following a review of all the reports of hyperglycemnia, it was determined that the evidence to
establish a causal relationship for SEROQUEL and hypergiycentia was insufficient.

6.6.4 Exacerbation of Pre-existing Diabetes Mellitus (28)
6.6.4.1 Database Results

Twenty-cight reports were identified that reflected an exacerbation of the clinical status of a
diabetic patient. Twelve of these reports contained the MedDRA preferred terms “Diabetes
mellitus inadequate control”, “Diabetes melitus NOS”, or “Diabetes mellitis aggravated”,
and described an exacerbation of pre-existing DM. Sixteen of these reports contained the
MedDRA preferred terms “Hyperglycaemia NOS” or “Blood glucose increased” and although
it was not reported that there was an exacerbation of the diabetic status, these patients all had
pre-existing DML

6.6.4.2  Report Descriptions or Narratives

Of the 12 reports describing an exacerbation of pre-existing DM, five were confounded by
concomilant medications. These five reporis and the confounding medication are listed in
Table 20 below.

Table 20 Reports where an Exacerbation of diabetes was reported—confounded by
medications (5)

Report number Confounding concomitant medication

2003AP00123 fenaterel ™, procatcroil‘3, salmeterol™, fluticasone!
2002AP00RSS olanzaping®™*?

20028E03085 olanzapine’*?

2001 GBO023} beclomethasone' (oral inhalation), fluticasone’ (nasal inhalation)
2000UW04457 nortriptyling'

! for which hyperglycemia reported, 2 = for which DM reported, * = for which DKA reported.

Another four of the 12 reports (2002U0W12946, 2001UW08041, 2001UWO7793,
1998AP45979) contained scant chinical detail and thus did not lend themselves to analysis.

Another one (2002AP02570) of the 12 reports was confounded by the patient drinking large
volumes of juice; the patient continued on SEROQUEL and became better controlled with diet,
weight reduction, and initiation of an oral hypoglycemic medication. Another report

(2002 AP03675) exhibited a negative de-challenge when SEROQUEL was discontinued. The
12th report (1999AP06660) described a patient with NIIDDM who experienced an exacerbation
while receiving SEROQUEL. The three reports listed immediately above are described in
Table 21 below.
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Table 21 Other reporis of exacerbation of diabetes

Report# Age/  Dose/ Medical Con meds Comunients
Sex TTO history
2002AP02510 26/F 600 NIDDM, flunitrazeparm, FBS = 170 mg/dl, HbAle = 6.6 %:
mg/day, 14 bulimia quazepam, valproic acid’ DYe'd, started
months nervosa, bromacniptine, Seroquel. After 14 mos: glucose =
chesity, levomepromazine, 300 mg/dl, BbAlc = 10%.
drinking zotepine Admitted drinking large volumes of
iarge juice. Tx = oral hypoglycemie, diet
amounts of + weight control, Seroquel
iuice continued: P4 improved.
2002AP03075  66/F 125 NIDDM biperiden, acarbose,  Baseline FBS = 179 mg/dl.
mg/day; 3 brotizolam, Seroquel x3weeks: FBS =300
weeks carbamazepine, mg/dl. Tx = glibenclamide. 1 month
atorvastatin later FBS = 205 mp/d]. 1 week later

Seroquel + (100 mg/day). 7 days
later FBS = 200 mg/di,
giibenclamide?. Afler 9 weeks
Seroguel d/c’d. 1 mo later FBS =
28} mg/dl. Ty = insulin. Restarted
oral hypoglvecemics w/o insulin:
FBS = 160-293 mg/dl. Tx =insulin

199GAPO6GES  45/M 300400 NIDDM Not provided Dunng Scroquel therapy {duration
mg/day, (diet unknown) glucose T 10 to 13 (ne
time controlled) units). Tx = ghbenclamide,
unknown Seroquel contd. Pinot ree’d,

TTO = time to onset, NIDDM = non-tnsulin dependant DM, d/t = due to, FBS = fasting bloed sugar, Pt = patient,
X = treatment, conid, = continned, d/c’d = discontinued, w/o = without, info = information, rec’d =
recovered, mo(s) = month(s).

An additienal 16 reports contained the MedDRA preferred terins “Hyperglycagmia NOS” or
“Blood glucose increased” and although it was not reported that there was an exacerbation of
the diabetic status, these patients ali had pre-existing DM, Eight of these reports were
confounded by concomitant medications and are listed in Table 22 below.

Tabhle 22 Reports of hyperglycemia in patients with a history of diabetes
confounded by medications (8)

Report number Confounding concomitant medication
20031U5W03539 chlorpromazine!

2002AP0O3102 risperidone’

2002UW08675 Bupropion®

2002UW08863 lisinopnl?

2002UW10887 metaprolott?

2002AP04372 Lithium', amoxapine’
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Table 22 Reports of hyperglycemia in patients with a history of diabetes
confeunded by medications (8)

Report number Confounding concemitant medication
2001 APO4784 clanzapine™™’
2000UW04142 valproic acid!

! for which hyperghycemia reported, * = for which DM reported, * = precaution for use with diabetic Pt, * = for
which interaction w/ anti-diabetic drugs resulting in hyperglycemia reported, * = for which DDKA reported.

Repori 2002AP03102 (in Tabie 21 above) described a negative de-challenge based on the lack
of recovery three weeks after discontinuation of SEROQUEL. Another case (2002AP04372;
in Table 21} was confounded with dietary non-compliance because the patient “found it
difficult to control his diet due to his personality and expenditure preblems”.

Another two (of the 16) reports were confounded by the patient’s dictary non-
compliance. The first of these (2000UW03255) described a 58-year-old diet controlled
diabetic female patient who had been receiving SEROQUEL (300 mg/day x 4 months)
and experienced an clevated glicose (564; no units). This patient was evaluated in the
emergency room and the reporter stated “she wondered if this increase was related to
SEROQUEL or the large amount of reguiar root beer ingested by the patient that day™
Additional information was requested but no follow up was received. The second of
these (2002AP01913) stated the patient “was unable to follow, and resisted, dietary
therapy for DM™ and that the “patient’s body weight gradually increased again due to
consumption of soft drinks, and eating after scheduled meals”, This report is also
confounded by a medication {chlorpromazine) for which hyperglycemia as been reported.

Four more reports (2603AP0O0G3S, 1999UWO02ER, 20602UW14424, 2002GB03159) contained
scamt clinical detail and thus did not lend themselves to analysis.

Another report (2002SE06379) described a patient with a 15-year history of DM who was
recetving insulin and experienced two episodes of hypoglycemia and then one episode of
hyperglycemia (387 mg/dL). The physician stated “the hypo and hyperglycemic attacks might
be induced by inadvertent insulin dose changes”. No additional information was provided.

The last report {2001 AP04051) is described below.

2001AP04051; This report described a 44-year-old male patient receiving SEROQUEL for
schizophrenia, Prior to treatment with SEROQUEL, the patient’s DM was well controtled
with an HbA - of 6.5 %. Four weeks and three days after the first dose of SEROQUEL, the
patient experienced hyperglycemia (HbA;c was 9.2 % and blood glucose was 486 mg/dh).
One month later, the patients HbA,c increased to 12 % and his blood glucose level was
increased to 226 mg/dl. The patient admitted drinking large volumes of fruit juice. The
physician initially considered the laboratory findings due to the ingestion of the fruit juice.
However, the patient was hospitalized three days later and dietary controls were introduced
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but laboratory values remained increased with an HbA - of 12 % and blood sugar of 226
mg/dl. The patient began treatment with Buglucon {glibenclamide; 2.5 mg/day), without
improvement, SEROQUEL was discontinued six weeks and three days after the onset of the
event. The patient’s blood glucose level began to decrease and glibenclamide was stopped
one month later, Sevendeen weeks and three days after the onset, the patient recovered. His
HbA: - returned 10 6.9% and his blood sugar level was 122 mg/dl, Medical history included
hypeslipemia, DM, and an adverse drug reaction to risperidone {mania). Concomitant
medications included Amoxan (amoxapine; for which hyperglycemia has been reported),
sulpiride, Cerekinon (trimebutine maleate), Seniran (bromazepam), Akineton {biperidin),
Ledolper (brotizolam), Atarax (hydroxyzine), Rohypnol (flunitrazepam), Myslee (zolpidem
tartrate), Cremin {mosapramine), Bezatate (bezafibrate) and Telesmin (carbamazepnie).

Comment: Although this report described a temporal relationship to the initiation of
SEROQUEL and a positive de-challenge, it is difficult to assess causality due to confounding
with dietary non-compliance, and a concomitant medication associated with hyperglycemia
(amoxapine).

6.6.4.3  Summary of Reports of Exacerbation of Pre-existing Diabetes Mellitus (28)

Of the 238 reponts reflecting an exacerbation of DM, 13 reports are confounded with
concomitant medications (20028EG3083, 2002 AP008355, 2001GB00231, 2000UW04457,
2002UWO086735, 2001 AP04784, 2002UW 10887, 2002U/W08863, 20000 W04 142,
2002AP03102, 2003UW03539, 2003AP00123, 2002AP4372), eight contained scant chinical
detail (2003 AP0O0038, 2002UW 12946, 2001UWO8041, 2001UW07793, 1998AP45979,
1999UWO00288, 2002UW 14424, 2602GB03159), three are confounded with dietary non-
compliance (2602AP02570, 2006UW03255, 2002 AP01913), and one (2002 APO3075)
described 2 negative de-challenge (no recovery after SEROQUEL discontinued). One other
report (1999 AP06660) described a patient who experienced an exacerbation that was being
treated with glibenclamide while SEROQUEL continued, The patient had not recovered at
the time of the report. Another {20025E66379) described a patient who was receiving insulin
and experienced two episodes of hypoglycemia and then one episode of hyperglycemia while
on SEROQUEL therapy. The physician stated “the hypo and hyperglycemic attacks might be
induced by inadvertent insulin dose changes™.  No additional information was available.

The last report (2001 AP04051} described a temporal relationship to the initiation of
SEROQUEL and a positive de-challenge, however, it was confounded with dietary non-
compliance, and a concomitant medication associated with hyperglycemia,

6.0.44 Conclusion for Exacerbation of Pre-existing Diabetes Mellitus (28)

Foliowing a review of the reports of exacerbation of diabetes, and of hyperglycemia or
increased blood glucose in patients with pre-existing DM, it was determined that the evidence
to eslablish a causal relationship for SERQOQUEL and exacerbation of diabetes (or
hyperglycemia in patients with pre-existing diabetes) was insufficient.
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6.7 Reports of Urinary Glucose Abnormality (1)

AstraZeneca received one non-serious report regarding urinary ghicose abnormality. This
report is described below.

6,7.1 Report Narratives

2003 APO0034; This report of “Glucose wrine present” described a 35-year-old male patient
who was receiving SEROQUEL (600 mg/day) for the treatment of schizophrenia and
persecutory delusions. Medical history included obesity (BMI = 36.1), hyperlipidemia,
hyperorexia (bulimia), head injury, rib fracture, and toe fracture. Concomitant medications
incladed Wintermin (chlorpromazine; for which hyperglycemia has been reported), Tegretol
(carbamazepine), Depakene {valproic acid; for which hyperglycemia has been reported),
Artane (trihexyphenidyl), Mobic (mmeloxicam), magnesium oxide, Rohypnol (flunitrazepamy},
and Landsen {clonazepam). Twenty-six weeks and one day after starting SEROQUEL the
patient experience positive {+++) urine glucose. At the time of the AE, the patient did not
experience malaise or thirst. One week later blood work revealed an HbAlc of 3.7% and
bloed glucose of 93 mg/di (unknown if random or fasting). The patient’s urine ghicose one
month prior to the event had been negative and repeat urine ghacose 18 days after the event
was also negative. The patient was a “sweel/juice” consumer. The AE resolved without
treatment and SEROQUEL was contimed.

6.7.2 Summary of the Non-serious Report of Urinary Glucose Abnormality (1)
This patient had a2 normal HbA lc and a repeat urine test that was negative for glucose. These
data indicate the patient did not have DM,

6.7.3 Conclusion for Urinary Glucese Abpormality Report (1)

This report (positive urine ghicose test) did not contribute any significant information to
suggest that SEROQUEL has a causal role in glucose dysregnlation,

. { Formatted: Builets and Numbering ]

-

-
-

1. DISCUSSION/CONCLUSION

As of 25 April 2003, worldwide pest-marketing repons received by AstraZeneca comprised
153 cases of new-onsct DM, exacerbation of pre-existing DM, DKA or hyperglycemia. The
majority of reports of DM did not inciude baseline fasting biood glucose levels, to rule-out
preexisting disease in new-onset diabetics or to indicate the degree of glycemic control in
patients with preexisting DM, Regarding the latter cohort, patients with schizophrenia are
frequently noncompliant with treatment regimens including medications and lifestyle
modifications used to achieve glycemic control.  Assessment of causality was difficult in most
of these cases because of either scant clinical detail, unclear temporal sequence of exposure
and outcome, confounding by concomitant medications for which DM or related events have
been reported, risk factors for DM (obesity or family history of DM]), and documented dictary
non-compliance.
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It was estimated that abowt 4,5 million patients have been exposed to SEROQUEL as of 31
December 2002 (an estimate of almost 4 million patients in the US and 0.5 million patients
ex-US). Given this exposure, the number of post-marketing reports (153) of glucose
dysregniation in patients using SEROQUEL is very small.

In clinical tials with SEROQUEL, there were no reports of DKA or hyperosmolar coma.
There were no statistically significant differences between SERGQUEL compared to placebo,
chlorpromazine, or haloperidol in mean change of glucose from baseline. There was no
consistent or clinically significant effect on random ghocose levels. There was no increase in
adverse events (AE) associated with disturbances in glucose metabolism for SEROCQUEL
when compared 1o placebo, chlorpromazine, risperidone, and haloperidol. There were five
reports of DM in the open-label extension, but none were considered drug related or led 1o
drug withdrawal.

There was inconchisive evidence in the medical/scientific literature to suggest that
SEROQUEL negatively influences glucose regulation causing new-onset DM or worsening of
pre-existing DM. Furthermore, according Lo the literature, the incidence of DM in the
schizophrenic population (~15%) is noted to exceed that in the general population (10%/US)
cven prior to the introduction of atypical antipsychetic medications (Dixon et al. 2000,
Mokdad et al. 2001).

Diabetes is 3 progressive disease that begins sub-clinically and progresses to an impaired
fasting glucose with glucose intclerance, and then to full-blown DM. In published
epiderniology studies and other research studies comparing various antipsychotic drugs, an
association between DM and olanzapine, but not the other atypical antipsychotics, was
consisiently shown. The weight of the evidence is insufficient for a causal association
between SEROQUEL and DM.

Following a review of all the available relevant pre-clinical, clinical and safety information, as
well as the medical/scientific literature, it was determined that there is currently inconclusive
evidence to suggest that SEROQUEL negatively influences glucose regulation causing new-
onset BM or worsening of preexisting DML

AstraZeneca will continue 1o keep reports of DM and related disorders under carefid review. _ { Formatted: Bullets anc Numbering |

-
-+
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APPENDIX A

NARRATIVES FOR REPORTS IN CLINTRACE

Piabetic ketoacidosis (DKA) (24)
Report Narratives

Reports of diabetic ketoacidosis with previous history of diabetes (8)

2003AP00312: This report of “Diabetic ketoacidosis™ and “Hyperglycemia NOS” described a
32-yvear-old female patient who was receiving SEROQUEL (100 mg/day) for the treatment of
panic disorder, dissociated disturbance, dysthymia, and post-traumatic stress disorder.
Medical history included DM (type II—dict controlled), and height and weight of 163.9 cm
and 123 kg, respectively (BMI = 45.7). The patient has weighed over 80kg since high school.
The patient was not receiving any concomitant medications while on SEROQUEL therapy.
The patient had been receiving Zyprexa (olanzapine) for three months but was discontinuned
due 10 a ‘Dear Doctor’ letter regarding disbetes. Treatment with SEROQUEL (160mg/day)
was then commenced (no other antipsychotics were used at this time). Three months prior to
starting SEROQUEL the patient’s HbAlc was 5.3%. Eight days after starting SEROQUEL
the patient’s fasting blood sugar and HbAlc were 134 mg/d} and 6.4%, respectively. Six and
one-half months after starting SEROQUEL the patient’s HbAlc was 7.7% and SEROQUEL
was discontinued due 1o 4 *Dear doctor” letter issued regarding SEROQUEL and
hyperglycemia. The patient was then switched to therapy with chlorpromazine (for which
hypergiycemia has been reported). Two months later the patient experienced dry mouth and
general malaise. Later that month the patient went to the emergency department and an acute
aggravation of diabetes was observed, It was reported that the patient had polydipsia and
polvuria two weeks before she was hospitalized. Infection was excluded due a CRP (C-
reactive protein) of 0.26 (normal range <0.3 mg/dL. The patient’s HbAlc was 12.4% at this
time and fasting bloed sugar was 487 mg/dl. The patient’s blood sugar gradually decreased
with insulin treatment and her fasting blood sugar was reported to be less than 100 mg/dl.

Comment: The patient’s HbAlc increased while receiving SEROQUEL, however the start
dates of the hyperglycemia and DKA occurred two months afler discontinning SEROQUEL.
Previously in 1998 the patient’s HbA lc was noted o be “around 107, Additionally, the
patient’s dinbetes was diet controlled and a fluctuation of HbA Ic could indicate dietary non-
comphliance.

2002AP01163: This serious report of “Diabetic ketoacidosis” and “Diabetic coma NOS”
described a 36-year-old male patient who had a medical history of type I DM and drinking
excessive amounts of soft drinks and coffee. The paticnt had been drinking large volumes of
soft drink and his blood glucose level and HbA ¢ were 776 and 10.7 %, respectively.
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Treatment included a drip infusion with added insulin and eventually oral pioglitazone. Afier
six months of picglitazone therapy, the blcod glucose level was 109 (2 hr value) and HbA ¢
was 5.3%. On 18 July 2001, his blood glucose was increased to 331 (4 br value) due io
drinking excessive amounts of coffee and his HbA . was 13.9%. On 28 Jameary 2002, the
patient reported that he stopped taking pioghitazone but his blood glucose was 117 (4 hr
value); HbA:c was 4.9% and body weight was 59 kg, On 15 April 2002, blood glucose was
420 (2 fir vatue) and HbAic was 8,.2%. The patient was being treated with Clofekton
{clocapramine) and on 15 May 2001, SEROQUEL (25 mg/day) was added. The dosage of
SEROQUEL was increased and decreased over the next few months until it was discontinued
on 07 September 2001 when it was switched to clocapramine, On 18 April 2002,
clocapramine (75mg/day) was swilched to SEROQUEL (75 mg/day). Two days later the
patient’s mental status was unchanged and he had no physical complaints, On 25 Apil 2002,
his mental status was unchanged, though he felt terribly unwell. On [F{=8]782002, the patient
was admitted to the hospital in a deep coma. Bloed pressure was 60/36 mmHg, pulse was 120
bpm, and blood glucose was 1370, Renal failure developed secondary to severe dehydration
and right heart collapse or shock. Treatment included continuous large volume infusion with
a drip infusion of insulin and noradrenaline;, which resulied in systolic BP of 90-100 mmHg.
Immediately after, a fever (~ 40 “C) was recorded and antibiotic therapy of ampiciltin,
sulbactam, and clindamycin started. FOY (gabexate mesylate) was started for disseminated
intravascular coagulation (DIC) and L-Aspartate potassivin was given for hypokalemia, “The
condition was almost hyperglycemic hyperosmolar nonketotic coma (NKHHC),” On hospital
dav two, his respirations were weak. Blood gas analysis revealed carbon dioxide narcosis,
Urinary ketone body (-}, pH 5, microbial tests showed urinary test was negative, however,
sputum test resulf revealed suspected BENAR (beta-lactainase negative ampicillin resistant),
haemophilus influenza (I+), streptococcus a-haemolyticus (1+), and candida albicans (1),
The patient was intubated and put on a respirator. The fever contimied, Antibiotics were
changed to imipenem and cilasiatin. Abdominal CT scan and echography were carried out to
detect the cause of the fever, but infection could not be detected. Blood analysis also
excluded the possibility of infection. CNS disorder was suspected due to anisocoria and
weak/absent spontanecus respiration. Brain stem lesion was suspecied, since brain edema,
hemorrhage, and major infarction were not recognized on brain CT. Conceming the fever,
hypermyoglobinema was recognized on blood gas analysis data, and it was considered
necessary 1o rule out neuroleptic malignant syndrome (NMS) since he was taking
SEROQUEL, though muscle findings were few. Dantrolene was given with injection for
diagnostic ireatinent. Acute renal failure cccurred due to the hypermyoglobinemia, but
dialysis could not be started, since BP was decreased (around 60-70 mmHg) and
gastrointestinal (GI) bleeding occurred due to disseminated intravascular coagulation (BIC).
Catecholamine resistant hypotension {shock) occurred and the patient subsequently died. The
cause of death was DX A, The physician commented that the patient had not been compliant
with his diet. NMS was suspected to have caused the hypermyoglobinermia but there were
few clinical or physical findings. Rhabdemyolysis may have occurred after peripheral
circulatory failure, dehydration severe enough to canse shock in the condition of ketoacidosts,
and central fever. No further information was provided.
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Comment: A detailed review of the laboratory data indicated that the HbA, ¢ was markedly
elevated at 11.8% on IS/ 2002, twelve days after starting SEROQUEL. Since the HbA ¢
indicates glucose control for the previous two o three months, this elevated level suggested
that the patient had poor diabetic control for a couple of months before SEROQUEL was
initiated. The patient’s history of non-compliance with diet (excessive consumption of soft
drinks) and medication {stopped oral hypoglycemic pioglitazone) would account for poor
diabetic control. In addition, infection, which was suspected in this case, is a common
precipitator of DK A. Thus, this case is confounded.

2002AP02329: This serious report of “Diabetic ketoacidosis™ described a 2 F-year-old female
who was receiving SEROQOQUEL (600 mg/day) for the treatment of schizophrenia. The patient
stopped oral medications and msulin, as her psychiatric symmptoms were aggravated and
vomiting occurred. Three days tater {about cight weeks afier starting SEROQUEL) the
patient was hospitalized with vomiting, “deterioration of consciousness”, blood sugar Ievel of
745 mg/dl, WBC of 29,2000/mm3, C-reactive protein {CRP) of 1.28 mg/dl, and moderate
dehydration. DKA was diagnosed. Treatment included drip infusion of normal saline,
clectrolytes with giucese drip infusion, and insulin infusion. Blood sugar, blood gases and
mental status all improved. The next day the blood sugar was 276 mg/dl. The following day
oral dmgs (risperidone, biperiden, carbamazepine, flunitrazepar, and levomepromazine) were
staried. The day after that, auditory hallucinations and delusion “continued”. Blood sugar
was stable with a mean blood sugar of 200-300 mg/dl; urine ketones and sugar were both
negative, Two days later the blood sugar again improved with a mean of 100-260 mg/dL
Auditory hallucinations and delusions still continued but insomnia did not occur. On the
seventh day of admission the event had improved. Medical history included insulin dependent
DM (IDDM) since age five. Concomitant medication included trihexyphenidyi,
carbamarepine, haloperidol, clonazepam, flunitrazepam, zotepine, levomepromazine, and
human insulin.

Comment: This patient had a history of insulin dependent DM since the age of five, and had a
history of medication non-compliance {siopped her insulin}. The high WBC may also have
indicated an infection, Infections can precipitate DKA,

2000AP03612: This serious literature report of “Diabetic kefoacidosis™ described a 64-year-
old male patient with schizophrenia, who was switched from risperidone o SEROQUEL
monotherapy (50 mg/day) 12 days after admission to the hospital (reason unknown).
SEROGUEL was then increased to 100 mg in the morning and 300 mg at night. Two months
later the patient was found unrespensive after breakfast and was tansferred to a tertiary care
center with a diagnosis of acute DKA. The patient was then lost to follow-up. The authors
commented that the basal rate of DM in the Cincinnati area and among psychotic persons is
higher than the national median. Medical history included chronic obstructive airways
disease, prostate cancer, and DM, Concomitant medications included propranolol. Fasting
biood sugar on an unknown date was 120 mg/dL
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Comment: This report did not contain information about what treatment measures this
diabetic patient followed for the pre-existing diabetes. Assessment of causality is difficult due
to scant clinicat detail.

2001TW05726: This serious report of “Diabetic ketoacidosis” described a 43-year-old male
patient who was receiving SEROQUEL (dose unknown) for the treatment of atypical
psychosis. After six months of SEROQUEL therapy the patient died from possible DKA,
Medical history included obesity, DM, Tourette’s syndrome, borderline personality, and mild
manic-depressive disorder. Concomitant medications inclunded Haldol (haloperidel, for which
a drug interaction with Hthiwm resulting in a hyperglycemic reaction has been reporied),
lithium (for which hyperglycemia has been reported), pitnozide (for which a drug interaction
with lithium resulting in a hyperglycemic reaction has been reported), tetrabenazine, clonidine
(for which hyperglycemia in NIDDM and IDDM has been reported), Tegrelol
(carbamazepine), clomipraming, Ativan (lorazepamy), clonazepam, propranolol, Zoladex
{goserelin), chlorpromazine (for which hyperglycemia has been reported), and chloral hydrate.
1t was also noted that the patient had been on Risperdal at the same time that SEROQUEL was
started; Risperdal was discontinned three to four months prior to the patient’s death. The
reporter also stated that the patient’s lab values, in reference to diabetes, changed drastically
{not indicated if they improved or worsened) once the patient started SEROQUEL (no values
given). Additional information was requested.

Comments: It was unknown how well controlled the diabetes was prior to or during treatment
with SEROQUEL. This report is confonnded by muitiple concomitant medications for which
hyperglycemia has been reported, Thus, assessment of causality for SEROQUEL is difficult.

1998 0W49554: This serious report of “Diabetic ketoacidosis™ described a 58-year-old male
patient who was receiving SEROQUEL (800 mg/day; duration unknown) for the treatment of
schizoaffective disorder. The patient experienced a transient ischemic attack (T1A) and was
unresponsive except for painful stimuli. Five minutes later, the patient recovered fully. The
following day, he collapsed in the shower and died. An autopsy was performed and the
primary cause of death was listed as diabetic acidosis and secondary cerebrovascular accident
{CVA), Medical history included diabetes and CVA. Concomitant medications included
gabapentin (for which blood sugar fluctuation in diabetic patients has been reported).

Comment:; This patient had a history of diabetes and CVA, and was taking a medication for
which blood sugar fluctuation in diabetic patients has been reported, thus confounding the
report. The patient experienced a TIA followed the next day by a CVA and died. Significant
medical iliness can precipitate DEA. Therefore, it is difficult to assess causality to
SEROQUEL.

2001 UW 16478 This serious report of “Diabetic ketoacidosis™ described a 32-vear-old male
patient who was receiving SEROQUEL (800 mg/day x 2 weeks) for the treatment of
schizophrenia and mental retardation. The patient experienced DKA. Three days prior to the
incident the patient complained of upper respiratory symptoms and dizziness. On the day of
the event the patient had an episode of urinary incontinence, confusion, and an abnormal heart
rate. The blood glucose on chemstrip was abnormal (po value given). The peak glucose level
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was 700 mg (no other unit). It was not reported whether SEROQUEL therapy continued. The
patient remained hospitalized at the time of the report. Medical history included borderline
diabetes (diet controlied), Concomitant medications included Risperdal (risperidone; for
which DM has been reported), Serentil (mesoridazine), Depakote (valproic acid; for which
hyperglycemia has been reported), and Ativan (Ierazepamy). Additional information has been
requested.

Comment: If the upper respiratory symptoms represented an infection, the infection could
have precipitated DK A. This report is confounded with the use of concomitant medications
for which DM and hyperglycemia have been reported. Thus, assessment for a causal
relationship to SEROQUEL is difficult,

2000 APO4688: This serious report of “Diabetic ketoacidosis” described a 24-year-old male
patient who was receiving SERQQUEL (300 mg/day) for the treatment of schizophrenia. 1t
was reported that the patient took five “ecstasy” tablets and then consumed an unknown
amount of alcohol on a Saturday evening. The patient was admitted to the hospital on Sunday
with nausea, vomiting, hypokalemia, metabolic acidosis and was treated for DKA. The
patient was adinitted to the high dependency unit with worsening renal function, increasing
aggression, and possible aspiration pneumonia. He aspirated and was therefore intubated and
transferred to the intensive care unit. The patient developed acute renal failure with increased
creatinine levels, reaching a maximum of 327 pmol/L (normal range = 535-150 pmolA.) ten
days after admission. Treatment included hemodiafiliration, and alfentanil, midazolam,
propofol, haloperidol, epoprostenol, and metronidarole. Vancomycin and ciprofloxacin were
initiated after methicillin-resistant Staphyviococcus aurens (MRSA) and coliform were
identtfied. The acute renal failure resolved after two weeks and two days but the metabolic
acidosis and hypokalemia were resolving slowly at the time of this report. The patient was
unable to take his SEROQUEL and paroxetine afier taking “ecstasy” due to the inittal
symptoms of nansea and vomiting. There is a possibility that the patient took an overdose of
SEROQUEL but this was not confirmed. Follow-up information revealed that the patient was
regularty prescribed SEROQUEL and paroxeting but his compliance was questionable.
Medical history included insulin dependent DM, depression, and learning difficulties.

Comment: This report ts confounded by alcohol consumption (alcohol can cause DKA).
Therefore, assessment of causality for SEROQUEL is difficult.

Reports of diabetic ketoacidosis with no history of diabetes reported (16)

2002UW14814: This report of “Prabetic ketoacidosis™ and “Diabeles mellitus NOS™
described a female patient who was receiving SEROQUEL (400 mg/day) for uritability,
insommia, and mania. Medical history included obesity since treatment with atypical
antipsychotics and increased blood glucose while taking Zyprexa (olanzapine). Concomtant
medications inchuded Hihium {for which hyperglycemia has been reported), Klonopin
{clonazepam}), and Newrontin (gabapentin). Zyprexa was discontinued on the day that
SEROQUEL therapy was started. After seventcen months of SEROQUEL therapy the patient
experienced pancreatitis, M, diabetes insipidus, DX A, apnea, and dyspnea, The patient’s
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glucose was reported to be 1400 (no nnits) on an unknown date. SEROQUEL, Klonopin, and
tithium were all discontinsed. The patient recovered from the pancreatitis. The outcome for
the other events was unknown at the time of the report.

Comment: This report was confounded with a concomitant medication (lithinm) for which
hyperglycenia has been reported and by a nisk factor (obesity). In addition, it appears that the
patient experienced mcreased bleod glucose while taking olanzapine prior to this event. No
pre-SEROQUEL blood glucose values were reported.

began SEROQUEL therapy (200 mg 2x/day) on 03-Jul-2002 for the treatment of
schizophrenia and experienced DM three months later. The patient was hospitalized with
“early DKA” and was ireated with insulin. A hemoglobinopathy screen about three weeks
prior to commencing SEROQUEL “detected HbA and HbA4” (no values provided). No
evidence of sickle cell or thalassemin was observed, The patient’s weight had also increased
from 903 kg on 26-Nov-2001 1o 122.5 kg on 19-Oc¢i-2602. SEROQUEL was continued and
the event was ongoing at the time of the report. Concomitant medication included lactulose
and orphenadrine “for schizophrenia”, which was discontinued twe months prior to the event,
No further information was provided.

Comment; This report contains scant clinical detail (i.e. no glucose, baseline or otherwise, or
pH levels provided). In addition, the significant weight gain is a risk factor for diabetes.

2002APG1772: This serious report of “Diabetic ketoacidosis™ described a 51-year-old male
patient who was receiving SERQQUEL and Risperdal (risperidone; for which DM and
hyponatremia have been reported) for schizophrenic psychosis, and developed DKA, The
patient was hospitalized for four months for an unspecified reason. Urinary ghicose levels
were analyzed monthly and remained negative during this time. Risperdal (2 mg/day) was
initiated upon hospitalization and increased to 4 mg/day by two months. About six weeks
later, SEROQUEL (260 mg/day) was initiated and titrated to 300 mg/day within eight days.
About six weeks after discharge blood tests revealed mild anemia, slightly increased
triglycerides, and normal glucose (rot fasting) and HbAc values (123 mp/dl and 4.8 %,
respectively). About six months later, the patient’s condition seemed uneventful except for a
complaint of insomrda, for which his nitrazepam dose was increased {as outpatient). Fifteen
days later (42 and 48 weeks after beginning SERQOQUEL and Risperdal, respectively) the
patient experienced “disturbed consciousness” and was hospitalized. Laboratory results
incladed blood sugar tevel (1179 mg/dD), HCO3 (3.0 mmoV/L), sodium (116.3 mmol/L}), and
potassium (6.55 mmol/L). Resulis of the blood gas analysis were; BE (base excess) -23.2, and
pH 7.055. DKA was diagnosed. Hydration status prior to hospitalization was unknown. AH
medications were discontinued and the patient was given normal saline, Myelon (sodium
bicarbenate), and Novolin-R (insulin). The following day, blood glucose improved (233
mg/d}) but the patient remained comatose. Potassium Jevels had decreased (2.73 mmol/L}
before increasing again (3.98 manol/L) by the evening. During the evening, the patient's biood
sugar increased to 543 mg/dl. Shock occurred and was wnsuccessfully treated with a large
volume of dopamine, The following day the patient died of circulatory failure (not confirmed
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that the patient died from a hyperosmolar coma). An autopsy was not performed. The
patient's sister confirmed that {he patient drank about 4 liters of Coca-Cola (regudar formula)
every day for the last five weeks, and that the patient had lost weight rapidly in the last few
weeks. Medical history included hepatic failure and acute hepatitis, which were suspected to
be drug induced (drug not identified), prior to the DKA, Concomitant medications included
Meilax (ethyl loflazepate; 4 mg/day) and Benzalin (nitrazepam; 20 mg/day). Family history
for DM was unknown.

Comment: The blood glucose and HbA,¢ levels taken months after starting Risperdal and
SEROQUEL were normal, The DKA occurred after almost a vear of therapy with Risperdal
and SEROQUEL and several weeks after drinking four liters of Coca-Cola daily. Thus, this
report is confounded both by diet (drinking large amounts of Coca-Cola) and a concomitant
medication (risperidone).

2002AP02304; This serious report of “Diabetic ketoacidosis” described a 3 1-year-old male
patient who was receiving SEROQUEL for treatment of schizophrenia. Three months after
SEROQUEFL. was increased to 660 mg/day, the patient complained of imb weakness and a
limp, which were not recognized objectively. Two days later the dysarthria and linnb
weakness worsened. The next day, approximately one and one-half years afler commencing
SEROQUEL, the patient was hospitalized {he could not held a cup in his hand). On
admission, the patient was almost “conscious”, deep reflex was mildly increased, BP was
138/8%, puise 100 bpm, blood sugar 1348 mg/dl, and temperature was 37.9°C. Two days
later, a brain computed tomography (CT) scan was normal, bloed sugar level was 1280 mg/dl,
and vrinary sugar was 4-+. Treatment inctuded insnlin and an infusion solution. The event
resolved the following day. It was unknown if the patient was discharged on insulin. The
reporting physician considered that the event was related to “PET bottle syndrome™ (drinking
large amounts of sweetened soft drink; other details are unknown). Medical history included
cbesity, Concomitant medications included haloperidol, biperiden, irthexyphenidyl,
levomepromazine, and chlorpromazine/promethazine/phenobarbital combination
{chlorpromaxzine is for which hyperglycemia and DM have been reported).

Comment: The reporting physician considered the event related 1o drinking large amounts of
sweetened soft drink.  This patient was also taking a concomitant medication for which
hyperglycemia and DM have been reported.

2602 AP02883: This report of possible “Diabetic ketoacidosis™ described a 30-year-old female
patient who was receiving SEROQUEL for the treatment of schizophrenic psychoses. The
patient was concomitantly receiving haloperidel (30 mg/day gradually reduced to 3 mg/day),
bromperidol (12 mg/day}, biperiden (3 mg/day), triazolam (0.5 mg/day), flunitrazepam (1
mg/day), and distigmine bromide. The patient did not have a history of drinking or
alcoholismy it is noknown whether her family had a history of DM, but the patient did not,
SEROQUEL treatment (75 mg/day) was commenced in June 2001, This was titrated npwards
10 200 mg while haloperidol was reduced from 30 mg to 5 mg. On 7 September 2002, one
year ang three months afler commencing SERCQUEL treatment the patient developed
symptoms of what was reported to be 4 common cold (diarrhea, retching, vomiting and
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pyrexia) and her body temperature increased to 38-39 °C. On 8 September 2002, her fever
resobved but gastrointestinal symptoms continued and anorexia occurred. On 9 September
2002 her diarrhea and vomiting continued and she received treatment with a drip infuston to
prevent dehydration. During the evening her family recognized she was drinking a large
amount of water and Iater that night the patient complained of difficulty breathing. On

2002, her difficultty breathing continued and she visited a local internist. Chest
abdominal X-ray results were normal; laboratory tests were not performed.  The internist
dragnosed the condition as psychiatric symptoms. She returned home after treatment with a
drip infusion. During the evening her difficulty breathing increased. Her family recognized a
sudden change in her condition and called an ambulance. At this time the patient possibly
experienced a cardiac arrest. She underwent intubation, no vomii was recognized at the time
and she died at approximately 1900, Her body weight had not markedly changed recently and
she had a normal physique, due to this her blood sugar level had not been analyzed recently.
Her eating habits were normal for a person of her age. The patient continued to receive
SEROCUIEL until the day of her death. An autopsy was performed, but the cause of death
could not be determined. A detailed examination is being carmied out histologically, The
reporting physician considered that the diarrhea, pyrexia, retching, and vomiting were related
to a comumon cold and commented that the patient was healthy. It was assumed, however, that
the hyperglycemia, which may have occurred after DM, was triggered by the common cold.
The physician considered that SEROQUEL cansed the condition, since another patient
developed hyperglycemia during SEROQUEL therapy. However, it is only a matter of
speculation, since there was no objective data. Since excessive drinking and breathing
difficulty occurred, the reporter also suspected that ketoacidosis possibly occurred and
advanced to induce deterioration of her condition and death. It was considered that cardiac
arrest possibly occurred due to hyperkalemia in such a condition.

Comment; The possibility that this case represented DK A was acknowledged by the reporting
physician 10 be speculative because no laboratory blood tests (e.g. glucose, pH etc) were
drawn. This patient had symptoms that were diagnosed as a cormmon cold, but may have been
gastroenteritis, In addition, the symptoms of nausea, vomiting, and diarrhea are also AE
associated with distigmine, one of her concomitant medications. In summary, there was no
objective data to support a diagnosis of diabetes or DKA, and possible alternative
explanations for the events exist.

20010W12078: This serious report of “Diabetic ketoacidosis™ described a 57-year-old
patient (sex unknown) who was receiving SERGQUEL (dose/duration unknown) for an
unknown indication. The patient experienced DKA and died. Medical history was not
provided, Concomitant medications included Risperdal (risperidone; for which DM has been
reported), which was also considered a suspect medication. No further information was
obtainable.

Comment: Diabetes mellitus has been reported with Risperdal use, which can initially present
as DKA. Assessment of causality is difficnlt due to minimal information.
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2002UWO08229: This serious report of “Diabetic ketoacidosis™ described a 40-year-old
femnale patient who was receiving SEROQUEL for the treatment of schizoafTective disorder
and a depressed mood. The patient’s SEROQUEL dose was gradually titrated to 360 mg/day
over several months, Five months fater the dose was increased to 200 mg 2x/day. The patient
misunderstood the directions and took 200 mg/day from that thme on. Approximately four
months later the patient was found dead on the floor of her apartment. The police
investigator’s report stated that the patient’s neighbor disclosed that the patient traded drugs,
namely cocaine, crack, and marijuana, to lct others drive her car, and that the patient was very
depressed and hated herself, and spoke of wanting 10 commit snicide. Mar{juana residue and
seeds were found in her car. The autopsy report indicated that the cause of death was DKA,
with a contributing factor of diabetic renal failure. The report also revealed that the patient
had severe fatty liver metamorphosis, cholelithiasis, congestion of the viscera, and obesity.
Lab values at autopsy from a vitreous specimen included Na 146 mmol/L, K 25.5 mmol/T,
chloride 107 mmol/L, BUN 86.3 mg/dl, glucose 997 mg/dl, and creatimine 2.7 mg/dl. The
patient’s urine was posttive for cocaine metabolites, and her heart blood was positive for
cocaine, ethanol, acetone, and seriraline, Medical history included mental illness, smoker,
obesity (weight 186 Ib /height 66 inches), and cocaine, crack, and marijuana abuse,
Concomitant medications included BuSpar (buspirone), Zoloft (sertraline), and Tequin
(gatifloxacin).

Comment: The patient died from DKA with a contributing factor of diabetic renal failure.
Diabetic renal failure suggests some degree of chronicity of diabetes that likely preceded
SEROQUEL therapy. The patical also had a history of cocaine, crack, and martjuana abuse.

2002UW09406: This serious report of “Diabelic ketoacidosis™ described a 36-year-old male
patient who was prescribed SEROQUEL (40C mg/day) for the treatment of schizophrenza.
One month afier starting SEROQUEL the patient was hospitalized for DKA, Treatment
included 16 units of insutin YV and then 10 units/hour V. SEROGUEL was discontinued and
it was not reported if SEROQUEL was restarted. Lab values on admission inciuded: blood
gas pH 7,26, glocose 1544 mg/dl, K" 6.1, BUN 64, creatinine 3.5, and urine positive for
ketones. (Units listed whenever they were provided). The patient did recover from the event
and was discharged from the lospital. Medical history included gastroesophageal reflux
disease and no family history of diabetes. Concomitant medications included Prevacid
(lansoprazole), ibuprofen, mulivitamins, and Metanmcil. Ne further information was
provided.

Comment: Follow up information, particularly pre-hospitalization laboratory results for
glncose, patient weight and height, has been requested.

who had been receiving SEROQUEL (800 mg/day for a least three years) for the treatment of
schizaphrenia. During SEROQUEL therapy the patient developed ketoacidosis and was
admitted to the hospital. SEROQUEL was discontinued. Medical history included psoriasis
and a reported body mass index of “70”. It also was reported that the patient had no family
history of diabetes. Concomitant medications included Adalat (nifedipine; for which
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hypergiycemia has been reported), Neotigason (acitretin, trazodone, and atorvastatin. At the
time of the report the outcome was unknown.

Comment: Obesity was not reporied but the patient had a reported BMI of “707. Obesity isa
risk factor for type 11 diabetes. 1n addition, this report is confounded because the patient was
taking a concomitant medication for which hyperglycemia has been reported.

2002GB01254: This serious report of “Diabetic ketoacidosis™ described a male patient (age
unknown) who was receiving SEROQUEL (300 mg/day) for the treatment of schizoplirenia.
Omne year and two months after starting SEROQUEL the patient was hospitalized with DKA.
On admission, the glucose level was 46.6 (no units provided); the patient was dehydrated, and
acidotic. The patient’s HbA - was >12%. Type [ or type H diabetes was suspecied. The
patient had become increasingly obese (BM1 48,7 kg/m2), Treatment included insulin, but at
the time of the report, the event was ongoing. Concomitant medications included clozapine
{for which hyperglycemia and ketoacidosis have been reported) and Zyprexa (olanzapine; for
which diabetes and DK A have been reported).

Comment: This patient was obese (ebesity is a risk factor for diabetes). In addition, the
patient was taking concomitant medications for which diabetes or DKA have been reported.
Thus, it is difficult to demonstrate a clear cansal role for SEROQUEL.

280111W14447; This scrious report of “Diabetic ketoacidosis™ described 2 13-year-old male
patient who was receiving SEROQUEL (300 mg/day) for the treatment of bipelar disorder to
control his fear, aggression, and meod swings. Once on SEROQUEL, the patient developed a
“cardiac situation” that started with an arrhythmia and progressed 1o ischemia. A stress test
revealed ischemia and the patient was scheduled for cardiac catheterization. Approximately
one month later, the patient was hospitalized for DKA and was discharged on insulin. The
patient was in foster care and there was Iittle information about family history, however, it
was thought that there might be a family history of diabetes (several grandparents, mother).
Medical history incleded morbid obesity. Concomitant medications included Depakote
{vaiproate sodiwm; for which hyperglycemia has been reported). Additonal information was
requested.

Comment; This patient was obese (obesity is a risk factor for diabetes) and was taking a
concomitant medication for which hyperglycemia has been reported. This patient may have
had a positive family history for diabetes. Thus, it is difficuit to demonstrate a clear causal
role for SEROQUEL.

2001UW12263; This serious report of “Diabetic ketoacidosis™ and “Hyperglycaemia NOS”
described a 30-year-old male patient whe was receiving SEROQUEL (300 mg/day) for an
unknown indication. The patient experienced abdominal pain, polydipsia, and polyuria. Later
that month DKA and hyperglycemia occurred. Treatment included glyburide and insulin.
SEROQUEL therapy was continued. Medical history was not provided. Concomitant

medications included olanzapine (for which DK A has been reported).
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Comment: This patient was taking a medication for which new onset DM and DK A have
been reported. In addition, the report contained only minimal information making assessment
difficult.

2001 UW02143: This serious report of “Diabetic ketoacidosis™ described a 48-year-old male
patient who was receiving SEROQUEL (dose unknown) for a few months for treatment of an
unspecified psychiatric disorder. The patient expericnced DKA. The patient “was on a day of
leave and returned lethargic” (repert did not specify if the patient was in a long term care
setling). The patient was seen in the emergency room and his bleod glucose was found 1o be
630 mg/dl and ketones were found in his urine; the patient was admitted to the hospital,
Treatment included insulin and intravenous fluids. Laboratory results reveated a low-normal
C-peptide (no value given) and Anti-GAD results were pending. SEROQUEL was continued
for a day or two before the patient was switched to haloperidol. At the time of this reporf the
patient’s blood sugar was reported to be 250 mg/dl on insulin 70/30 2x/day. The patient was
discharged from the hospital 13 days after admission. Medical history included
hyperfipidemia. Concomitant medications included Ativan (forazepam) and an unspecified
“statin” medication.

Comment: This report does not mention if the patient had pre-existing diabetes or not.
Hyperlipidemia is a risk factor for diabetes. This report described a negative de-challenge
(that is the hyperglycemia did not resolve after SEROQUEL was discontinued). The scant
clinical detail makes it difficult to assess.

2000 UW02905; This serious report of “Diabetic ketoacidosis™ described an 18-year-old
patient (sex unknown) who was receiving SEROQUEL (dose/duration/indication unknowny}.
The patient was hospitalized with DK A, a blood sugar of 1200 (no units given), acute
pancreatitis, and eievated lipids. Medical history was not provided. Concomitant medications
inciuded sertraline. Outcome of events is unknown. Additional information has been
requested.

Comment: Because of the scant clinical detail, assessment is difficolt.

2000UW01164: This serious report of “Ketoacidosis”, “Diabetes mellitus NOS™ and “Blood
glucose increased” described a 43-year-old male patient who was receiving SEROQUEL (200
myg/day) for treatment of an unspecified mental illness. Over a period of a few weeks he
developed polyuria, polydipsia, and an unexplained weight loss of over 30 pounds. Fasting
blood sugar showed glucose level over 700 (no units given). The patient developed
ketoacidosis and was hospitalized where a diagnosis of new onset DM was made.
SEROQUEL therapy continued. Medical history was not provided. Concomiiant medications
included venlafaxine, Qutcome of the events is unknown. Additional information has been
requested.

Comment: Because of the scant clinical detail, assessment is difficult.

1999 APOS757;: This serious report of “Ketoacidosis™ and “Diabetes mellitus NOS™ described
a 25-year-old male patient who was receiving SEROQUEL (750 mg/day) for treatment of
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psychosis, One year and nine months after starting SEROQUEL the patient was hospitalized
due to the development of DM and ketoacidosis. 1t was also reported that he had experienced
weight gain {amount and date of onset unknown). Treatment with insulin was initiated and
the patient recovered with residual side effects, and SEROQUEL therapy was continued.
Medical history was not provided. Concomitant medications included Priadel (lithivm; for
which hyperglycemia has been reported), Depixol (flupenthixol, for which a drug interaction
with lithium resulting in a hyperglycemic reaction has been reported), and acamprosate.

Comment; This report is confounded with concomitant medications for which hyperglycemia
has been reported. In addition, the weight gain could have triggered diabetes.  Also, the scant
clinical detail provided makes assessment difficult.

Coma (11)

Report Narratives

Reports of coma with previous history of diabetes (3)
20602AP04514: This report of “Nenketotic hyperglveaemic-hyperosmolar coma™ described a

57-vear-old female who was receiving SEROQUEL (75 mg/day) for the treatment of
schizophrenia, After five months of SEROQUEL therapy the patient began taking
prednisolone (26 mg/day; for which hyperglycemia, DM, DKA, and hyperosmolar coma have
been reported). About one month later, the patient developed hyperglycemia (417-649; no
units). SEROQUEL was discontinued and ihe patient began diet control. Ning days later the
patient developed hyperosmolar non-ketotic diabetic coma. Chlorpromazine (for which
hyperglycemia has been reported) and risperidone (for which DM has been reported) were
discontinued and insulin was started. Prednisolone was decreased to 10 mg/day, thento 7.5
mg/day, and then discontinued. The patient recovered from the coma and the hyperglvcemia
resolved. Medical history included diabetes, ovarian cancer, and idiopathic thrombocytopenic
purpura. Concomitant medications incladed levomepromazine, chlorpromazine, risperidone,
and haloperidol.

Comment; This patient was taking multiple medications that are for which hyperglycemia,
DM, DK A, and hyperosmolar coma have been reported.

2002AP01163: See Reporis of DKA With Previous History of Diabetes in Appendix A above
for narrative.

26028E05071: This report of “Diabetic coma NOS” described a 51-year-old female patient
who was initially treated with Zyprexa (5 mg/day) for the treatrnent of agitation. Four days
Tater generalized tonic-clonic seizure occurred and Zyprexa was discontinued. The patient
expertenced agitation again six days later, so Zyprexa {5 mg/day) was restaried and a second
seizure followed. The dose was increased to 10 mg/day, and phenytoin (300 mg/day) was
started, as epileptic selzure was suspected. The agitation persisted. Eighteen days later,
Zyprexa was discontinued and SEROQUEL was initiated. Four days after the first intake of
SERQQUEL the patient experienced high fever, unconsciousness, urinary incontinence, and
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elevated blood glucose level (700 mg/dl). Diabetic coma, urinary tract infection (UTT), and
mild lencocytosis (urine) were diagnosed during the third day of the titration period with
SEROQUEL. Initial bedy temperature was 40°C. Treatment included infusion of crystatline
insulin and then 30 % mixtard insulin BID, and cyprofloxacire. {Glucose levels remained
between 100 and 200 mg/dl) The fever persisted for two days. (Conflicting information
included that according to urine culture and antibiogram results, Amox and Clavulonate were
started instead of Cyprofloxacine.) The fever resolved. SEROQUEL was discontinued and
one week after the events started the patient recovered with sequelac. [t was found that the
dementia was increased. Concomitant medications included phenytoin (for which
hyperglycemia has been reported), Rivastigmine (precaution for use in diabetic patents),
Acarbose, Sertraline, Glucobay (acarbose) and Zyprexa (olanzapine: for which
hyperglycemia, DM, and diabetic acidosis have been reported). Concurrent diseases inchided
Alzheimer’s type dementia, DM, and non-compliance with diet control daring the last three
menths. “Decreased glucose absorption inhibitor” and high HbAic (11.02 %; 1o date
provided) indicated poor control of blood glucose tevels in this patient prior to recetving
SEROQUEL.

Comment: AnHbA ¢ of 11.02 % indicated that the patient had poorly controlled diabetes
prior (o receiving SEROQUEL. The patient received olanzapine and phenyloin immediately
prior to commencing SEROQUEL therapy, and experienced an UTI, elevated blood glucose
{700 mg/dl) and coma three days after starting SEROQUEL. In addition to the non-dictary
compliance, an acute UTT can contribute to a diabetic crisis.

Reports of coma with no previous history of diabetes reported (8)

2003AP01289: This report of “Nonketotic hyperglycagmic-hyperosmolar coma™ described a
male patient in his 70s who was receiving SEROQUEL for treatment of deliriom, Medical
history included rectal carcinoma, alcoholic liver disease, chrenic pancreatitis, and
schizophrenia. Concomitant medications inclnded Ubretid (distigmine), Lopemin
(toperamide; for which hyperglycemia has been reported), Biofermin (streptococcus
faecalis/bacitlus subtilis/lactobaciilus), Miva-BM (clostridium butyricum), and polycarbophil.
This patient had been diagnosed with rectal carcinoma and underwent an vaspecified
operaticn. Afier the surgery, the patient experienced delirium and was given SEROQUEL (25
mg). The dosage was increased to 50 mg the next day and 75 mg the following day, but then
decreased to 50 mg on the fourth day of therapy. Eight days lafer the patient’s blood sugar
was 120 mg/dL (unspecified if FBS), Three days later SEROQUEL was discontinued for an
unspecified reason. One week Iater, the patient became comatose and was transferred 1o
another hospital. The patient’s blood sugar was reporied to be 500 mg/dL. Nonketotic
acidosis was diagnosed, and thereafter the patient developed disseminated intravascular
coagulation (DIC). On an unspecified date the patient was said to be recovering from the
nonketotic acidosis but had sequelae after DIC.

Commend: This patient was taking a medication that is associated with hyperglycemia.
Additionally, this patient had discontinued therapy with SERCQUEL one week prior to the
event.
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2002AP04136: This report of “Nonketotic hyperglycaemic-hyperosmolay coma” described a
74-year-old female patient who was receiving SEROQUEL (75 mg/day} for treatment of
schizophrenia. Six months afier starting SEROQUEL the patient developed a loss of appetite.
Two days later ber consciousness level decreased and trembling was observed. Her
temperature was 37.8°C, oxygen saturation was 87%, and her heart rate was 120 bpm. She
was not responsive when her name was catled. FLaboratory data showed fasting blood sugar
1100 mg/dl, sodium 157 mEq/L., potassimn 5.1 mEq/L, chloride 114 mEqg/L, urine sugar 4+,
and negative urine ketone.  Arterial blood gas analysis showed the following values: pH 7.37,
base excess 1.3, plh 45.2, blood urea nitrogen 103.2 mg/dL, and creatinine 2.38 mg/dL.. Left
prneumnania was diagnosed according to chest x-ray and hyperosmolar {non-ketotic) coma was
diagnosed according to laboratory data. Immediately 2 rapid infusion of 0.45% saline solution
and antibictic therapy were staried. When an infusion of 2L was given, urination was
observed. The patient’s blood sugar was still 735 mg/dl and insulin 4 uniis/hour was started.
All medications including SEROQUEL were discontinued. The next day, blood sugar was
82-280 mg/dL and the following values were noted: blood urca nitrogen 89.8 mg/dL,
creatinine 1.67 mg/dL, sodium 157 mEg/L, potassium 4.7 mEqg/L, and chloride 121 mBg/L.
She was Tesponsive to calling, and the infusion was continning, Insulin was discontinued.
The following day she could talk clearly, her temperature was 36,7°C, heart rate was 60 bpm,
fasting blood sugar was 284 mg/dL, WEC 16,200/mm’, and CRP 290.9. SEROQUEL was not
restarted. Medical history inclnded stage I breast cancer and concomitant diseases inchuded
mild renal function disorder, respiratory infection, and dehydration. Concomitant medications
included Lasix (furosemide; for which hyperglycemia with dehydration has been reported),
spironolactone, haloperidol, nemonapride, rihexyphenidyl, levomepromazine, magnesiuim
oxide, and rilmazafone.

Comment: This patient developed an infection and also suffered from dehydration at the time
of the event, The patient was also taking a medication for which hyperglycemia with
dehydration has been reported. '

2002GB02176: This serious report of “DHabetic coma NOS” and “Diabetes methitus insulin-

more than 400 mg/day) for an unknown indication. The patient developed type I diabetes and
was admitted to the intensive care unit in a diabetic coma. The patient had received a
combination of Lithivm (lithium; for which hyperglycemia has been reported) and
SEROQUEL for two vears with no ill effect. During hospitalization, the patient was found to
be hypernatremic, for which the reporier suspected Lithinm. The patient was reporied to have
na history or family histery of diabetes. At the time of this report the patient’s condition was
improving. No trcalment measures, olher medical history, or concomitant medications were
provided. Additional information was requested. Follow-up information indicated that the
event of diabetic coma was the initial presentation for diabetes and that the patient had no
known infection that might have precipitated the coma.

Comment: This report had minimal information and did not Jend itself to analysis. Also, the
development of true type I diabetes is most often due to an autoimmune or an inherited
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disease. Furthermore, the report was confounded by a concomitant medication for which
hyperglycemia has been reported.

2002UW05916: This serious report of “Nonketotic hyperglycaemic-hyperosmiolar coma™ and
“Diabetes mellitus NOS™ described a 12-year-old female patient who was receiving
SEROQQUEL while in a residential facility for nine months for {reatment of behavior problerms
and aggression, One month prior to discharge, the dose of SEROQUEL was increased from
400 to 600 mg/day. Six days after discharge, the patient was hospitalized after experiencing a
two-day history of mental status changes, polyuria, polydipsia, increased blood pressure,
nansea, vomiting, abdominal pain, and sore throat. Blood glucose level was 1779 mg/dl.
Abnormal lab tests included WBC = 18.3K, creatinine = 3.2 mg/dl, and BUN = 54 mg/dl.
Plasma was negative for ketones. The patient was treated with potassium phosphate,
cefotaxime, Versed (midazolam) for agitation, and Tvlenol (acetaminophen). Despite the
treatment, less than 12 hours later the patient became unconscious and died with a body
temperature of 111°F. Cause of death was nonketotic hyperosmolar coma secondary to newly
diagnosed DM, The patient also had an “unspecified” infectious process, which was felt to
have precipitated the nonketotic hyperosmolar coma. An autopsy showed no evidence of
infection, or any specific abnormalities other than the patient’s height and weight. Medical
history inctuded mild mental retardation, seizure disorder, exceptionally tall and obese, and
medical non-compliance {medical neglect). Concomitant medications included Celexa
(citalopram), DDAVP (desmopressin, Ditropan (oxybutynin}, and albuterol (for which
hyperglvcemia and DKA have been reported),

Comment: This patient liad a history of obesity {risk factor for diabetes) and medical neglect,
and presented with a sore throat and an elevated WBC (indicative of an infection), which can
alt contribute to the development of new onset diabetes presenting as NKHHC. In addition,
this report is confoundad by a concomitant medication for which hyperglycemia has been
reported, and this also can contribute to such a presentation.

1999UW60969: This serious report of “Diabetes mellitus NOS™ and “Nonketotic
hyperosmolar coma™ described a 28-year-old male patient who was recetving SEROQUEL
{dose and duration urknown) for the treatment of schizophrenia. The patient presented to the
emergency room with a temperature of 107°F, cardiac arrhythmias, focal twitching, mcreased
lone, pupils were non-reaclive, no reaction to roxious stimuli, bleeding from eyes and nose,
liver enzymes twice normal (no values given), blood glucose 2240 (no units given), low
potassium (no vakues given), CPK normal, and Lithium level was not elevated. There was no
report of increase or decrease of body temperature before presentation. The patient developed
severe arthythmias, ventricular fibriflation, and disseminated intravascular coagulation with
low fibrinogen. Ativan (lorazepam), Dantrium (dantrolene), and anti-arrhythmics
(unspecified) were started. He continued to be acidotic and received bicarbonate and insulin,
Spht fibrins were ordered for the bleeding abnormalities, as well as whole blood. A
pacemaker was placed and a rhythm obtained. The patient had been packed inice from onset.
He died on hospital day two. A tentative diagnosis of NMS was made with complete auntopsy
reports pending. Medical history inciuded bipolar disease, hallucinations, and asthma,
Concomitant medications included albuterol (for which hyperglycemia and DKA have been
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reported), Eskalith (lihium, for which hyperglycemia has been reported), and Prilosec
{omeprazele).

Follow-up information was received from the county coroner in the form of an antopsy final
report and indicated the cause of deaih was complications of DM. The finat findings were: 1)
findings consistent with DM, 2) hepatomegaly with severe fatty metamorphosis, and 3) severe
pulinonary congestion and hemorrhage. Comment from autopsy report: “This 28-year-old
male died from multiple complications of a severe metabolic disorder of diabetic origin. He
developed nonketotic hyperosmolar status which was followed by acidosis, hyperkaleniia,
hyperthermia, disseminated intravascular coagnlation and cardiovascular instability” The
autopsy report contained a clinical history as follows. “This patient was admitted to the
hospital on the evening of 13 March 1999, He stayed in the hospital less than 12 hours and
died on 14 March 1999. He was brought to the emergency reom by ambulance, siuporous and
with respiratory difficulty. He Dad a clinical history of memal disorder considered to be
schizophrenia due to anditory hallucinations. His treatment included Depakote (divalproex)
and Lithium (lithinm), but the Depakote had been changed for SEROQUEL. He also had a
history of asthma for which he used an albutero} inhaler. One week before the event the
patient had flu-like symptoms and was seen by his primary doctor who prescribed Zithromax
(azithromycin). However, he continued feeling poor, with progressive weakness until he
collapsed in the bathsoom. There was also a history of polydipsia, polyuria, and anorexia (10-
15 Ib. weight loss) for the three weeks prior to the event. On the day of admission the patient
became confused. Upon admission the patient was febrile, dehydrated, and had labored
respirations without evidence of bronchial obstruction. He developed hypoxemia and required
intubation. Intravenous fluids were given, chest x-ray was unremarkable, and drug screen
showed only acetaminophen. Laboratory evalnation revealed scvere acidosis with a pH of
7.19, potassium of 3.3, sodium of 114 (no units given), and a blood glucose of 2,200 mg/dl.
Insulin treatment was started with the presumption of DKA, however ketongs were not
significantly elevated, The serum osmolality was 377 (no units). Body temperature increased
as high as 109 °F and he required physical means for cooling. The possibility of NMS was
entertained and dantrolene was started. Potassium determination indicated hypokalemia of
less than 2 mEq/l and he received potassivm chloride. Further complications occurred, with
widening of the QRS complex on the EKG and apparent disserninated intravascular
ceagulation, evidenced by multiple sources of bleeding (unspecified). e was transfused with
eight units of packed cells. Amiodarone was given for his wide complex tachycardia, but he
continued worsening and arrested with ventricular fibrillation. He was defibrillated and
converted temporarily, After several shocks, a pacemaker was installed due to profound
bradycardia. After he arrested again and required defibritlation, it was requested that no
further shocks were given. The patient was pronounced dead at 0400, The most important
clinical diagnoses were: 1) new onset DM with nonketotic hyperosmolar coma, 2) malignant
neuroleptic syndrome with hyperthermia, 3) metabolic acidosis and severe hypokalemia, 4)
disseminated intravascular coagulation, 3) respiratory failure, 6) wide complex
tachyarrhythmia.” Additional information from the autopsy report included the following.
The patient’s height and weight were reported as 69 inches and 200 pounds, respectively.
Autopsy showed the lungs to be heavy and markedly congested with generalized acute
pulmonary congestion and areas of alveolar hemorrhage; liver to be bulky and markedly
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enlarged with the hepatic parenchyma showing fatty metamorphosis of microvesicular type
involving approximately 90% of the hepatocytes and acute congestion with increased number
of red cells in the sinusoid; spleen to be somewhat enlarged; and heart to have focal interstitial
hemorrhage in sections from the right ventricie.

Comment: This report of previcusly undiagnosed diabetes that presented itself as a non-
ketatic hyperosmolar coma is consistent with an infection (fever, flu-like symptoms)
precipitating the non-ketotic hyperosmolar coma. It is not unusual for an initial presentation
of diabetes to be non-ketotic hyperosmolar coma or DKA precipitated by infection or some
other significant medical illness. The patient’s concomitant medications include afbuterol, a
B-2 agonist. -2 agonists are well known to cause hyperglycemia. There have even been
reports of DKA in patients receiving albuterol. The concomitant medication in this report also
included Hthiwm, which has been reported to be associated with hyperglycemia, The DIC is
probably related to sepsis, and the arthythmias, inchuding the terminal ventricular fibrillation,
were probably related to the acidosis, with a possible contribution by the B-2 agonist.

2002AP02699: This report of “Blood pressure decreased”, “Cyanosis NOS”, “Consciousness
disturbed”, and “Blood plucese increased” described a 63-year-old female patient who was
receiving SEROQUEL for schizophrenia and sleep disturbances, and experienced an elevated
tlood glucose level. The patient was hospitalized on 17 July 2002 due to autosynnoia and
hypobulia and acute pneumoniz developed. Four days Iater, delusionat experience occurred
For which haloperidot was administered intravenously. On the morning of 22 July 2002, the
patient experienced generalized sweating, tremor, and rigidity. Creatine phosphokinase
(CPK) was not increased and she was afebriie. Neuroleptic malignant syndreme (NM3) was
suspected and dantrolene sodium was administered. The patient experienced a sudden onset
of apnea that resoived later. These events were reported to have resotved. On 05 August
2002, the patient was hospitalized. The following afierncon, she commenced treatment with
tintiperone, biperiden and promethazine . At 20:30 hours she received estazolam, mitrazepam
and SEROQUEL as sleeping pills. Three hours lafer, she experienced a decrease in blood
pressure, cyanosis of her lip, and disturbed consciousness. The patient had facial palior, cold
extremities and was in a deep coma. Her blood pressure was 86/61 mmHg, body temperature
36.3 °C, pulse 142 bpm and respirations 2 1/minute. SEROQUEL and all other medications
were discontinued on 06 August 2002, On 07 August 2002 at 00:50 hours, oxygen (6 L
inhalation) was started. Treatment also included tactated Ringer's solution, xylitol solution,
electrolytes and ghcose solution, and L-aspartate polassium by continuous drip infusion. At
01.05 the patient’s blood glucose was 360 mg/dl, at 09:10 it was 134 mg/dl. At (9:30, oxygen
inhalation ( 4 L) and drip infusion continped, At 12:00 her blood glucose was 77 mg/dl. Her
condition gradually improved and the events were reported to have resolved by 08 August
2002,

Comment: This 63-year-old patient with no reported history of diabetes had an isolated
elevated blood glucose that normalized within a few hours, without any treatment reported
that was directed specifically towards the elevated glucose. Since the patient was receiving a
glucose infusion (and possibly two as Lactated Ringer’s can contain glucose), the possibility
is raised that the site where the blood was drawn for the ghuicose level may have been proximal
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10 the intravenous site of administration of the glucose-containing solution{s), thus yiclding a
falsely elevated blood glucose level, Conversely, if the blood glucose result was real; it could
mean the patient was glucose intolerant and the medical stress of hypotension and coma
caused hyperglycemia. In efther case an alternative causal explanation other than
SEROQUEL exists. Regarding the hypotension, cyanosis, and coma, two concomitant
medications, timiperone and promethazine can cause ypotension; and hypotension can cause
cvanosis. These two anti-psychotic medications and the sedatives estazolam and nitrazepars,
cause CNS depression, and thus could be responsible for the coma.

2003 UW02826: This report of “Coma” and “Blood glucose ingreased” described a 35-year-
old male patient who was receiving SEROQUEL (1200 mg/day) for the treatment of paranoia.
Medicat history included schizophrenia, depression, hyperlipidemia, and alcohol, marijuana,
cocaine and mushroom use in the past. Concomitant medications included Paxil (paroxetine}
and haloperidol. Afier three months of therapy with SEROQUEL the patient escaped from the
hospital. He was subsequently caught by the pelice and taken to jail. While in jail, the patient
received no medications, The patient returned to the hospital 12 days later and resumned
therapy with SEROQUEL and Paxil. The patient was given SEROQUEL (1200 mg} and
Paxil (20 mg) that cvening via a single dose (ne fitration). That same day the patient
cxperienced acute delirium, unresponsiveness, decreased blood pressure (100 t0132/40 10 60),
increased puisc rate (105-150), pinpoint pupils, rambling with non-essential speech, and was
non-ambulatory. An electrocardiogram {ECG) revealed sinus tachycardia and blood tests
revealed decreased potassium (3.1 mmol/L) and increased glucose (203 mg/dL). A urine drug
screen was negative. The patient was treated with sodiumm chloride, petassium infusion, oral
potassium, and other medications (prn). The dose of SEROQUEL was decreased to 900
mg/day and ihe patient recovered the next day. Two days later the physician had increased the
dose of SEROQUEL back to 1200 mg/day without any problems. The physician questioned a
drug interaction with Paxil. No additional information s expected.

Comment: The patient’s histery of hyperlipidemia is a risk factor for the development of DM.
Additionally, it is not clear that the patient’s coma was related to the hyperglycenmia. The
patient’s dose of SERQOQUEL was reported to be 1200 mg/day, which exceeds the maximum
dose recommended in the CDS. SERCQUEL is labeled for somnoience and coma with.

2002AP02947: This report of “Coma” and “Hyperglycagmtia NOS” involves a 44-ycar-old
female patient who was receiving SEROQUEL (100 mg/day) for the treatment of
schizophrenic psychoses, [t was reported that the paticnt did not have a history of obesity or
diabetes mellitns. Concomitant medications included carbamazepine, tiapride, sofalcone,
biperiden, and magnesium oxide. After 33 weeks and five days of SEROQUEL therapy the
patient developed a fever (38°C). Three days later a physician saw the patient and diagnosed
an aggravation of the patient's mental state. The patient was treated her with diazepam,
haloperidel, and fluphenazine (all intramuscularly). Six days later, the patient visited the
physician as she had not taken food or drink for six days; an infusion solution was
administered 1o provide nutriion and liydration. Haloperidol was mixed into the solution. By
the next day she weighed little more than 40 kg and was reporied to have had an
immeasurable blood pressure and a bloed sugar level of 306 mg/dl, The patient was
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hospitalized. The following day her condition was reported to have improved, however,
laboratory tests revealed a creatinine of 5.1 mg/dl and a BUN of 114 mg/dl. During the early
hours of the next morning her blood pressure and consciousness decreased again and she did
not respond when called. Oxygen measured at fingertip was decreased to less than 80%, her
body temperature was 37.4 °C. WBC was 13,300/mnv’, and she had no rigidity. The patient
was considered 1o be suffering from dehydration, & decrease of vrinary vohumne, disturbed
consciousness, and the possibility of cerebral vascular distarbance and NMS were considered.
She was transferred to another hospitat. On arrival she was in a deep coma with an
immeasurable blood pressure. A bleod examination revealed hyperglycemia (blood sugar =
1057 mg/dl), acidosis, elevated CPX (2124 w/L), and hypernatremia. The next day
hemodialysis with continnous hemofifiration was started. CPK was 15,215 w/L. and blood
sugar was 535 mg/dl. Disseminated intravascular coagulation (DIC) was noted. The
following day, hyperglycemia, acidosis, hypernatremia, and dehydration resolved. The CPK
peaked on at 78,690 w1 and dantrolene was started. On hospital day seven the DIC resolved.
The following day her temperature was 38.7 °C and WBC was 14,400/mm’. Two days later
CPK was decreased to 2225 w/L and NMS was considered resolved. Continuous
hemofiltration was stopped and the patient was transferred out of intensive care unit (ICU) the
following day. AnHbA ¢ {date not reported) was reporied to be 6.4%. A physician from the
first hospital reviewed the patient’s blood sugar levels and considered the hyperglycemia to be
chronic, but not severe.

Comment: The labeled event, hyperglycemia (not diabetes) may have been was likely to be
pre~existing. Based on the HbA;c and the physician at the first hospital, it appears the patient
had some chronicity to her hyperglycemia. The HbA ¢ of 6.4% is slightly elevated. She may
have had an infection (fever and increased WBC) that precipitated an acute increase in blood
ghicose. Infections are common precipitators of non-ketotic hyperosmolar coma or DKA in
diabetes. 1V haloperidol is a plausible explanation for the NMS. Other confounding factors
include the dehydration, which may have caused or contributed to the increased CPK by
rhabdornyolysis, as well as the possibility of infection as an explanation for the fever.
Furthermore, the concomitant medications carbamazepine and tiapride have also been
reported 1o cause NMS.
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The European Agency for the Evaluation of Medicinal Products
Post-authorisation evaluation of medicines for human use

London, 13 June 2001
Doc. Ref: EMEA/CPMP/PHVWP/2216/0]

Wording for the Summaries of Product Characteristics of
Clozapine, Risperidone and Quefiapine with regard to
Glucose Intolerance and Onset of Diabetes mellitus
as agreed by the PhVWP in June 2001

C]ozaéing

Section 4.4, on Special warnings and precautions for use

Impaired glucose tolerance and/or development or exacerbation of diabetes mellitus may occur during
treatment with clozapine (see also section 4.8). Severe hyperglycemia with ketoacidosis or coma has
been reported in very rare cases, some of which have been fatal. Appropriate clinical monitoring is
advisable, especially in diabetic patients and in patients with risk factors for the development of
diabetes mellitus. Where follow-up data were available, discontinuation of clozapine resuited mostly
in resolution of the glucose impairment, and reinstitution of clozapine has resulted in reoccurrence of

glucose impairment.

Section 4.8 on Undesirable effects

In the table
under Common undesirable effects: Metabolic: Weight gain, impaired glucose folerance, diabetes
mellitus, hypertriglvceridemia.

under Very rare undesirable effects: Severe hyperglycemia, diabetic acidosis.

Risperidone and Quetiaping

Section 4.4. on Special warnings and precautions for use

Hyperglycaemia or exacerbation of pre-existing diabetes has been reported in very rare cases during
quetiapine/risperidone treatment. Appropriate clinical monitoring is advisable in diabetic patients and

in patients with risk factors for the development of diabetes mellitus,

Section 4.8 on Undesirable effects
Hyperglycaemia or exacerbation of pre-existing diabetes mellitus has been reported in very rare cases

(see also section 4.4 Special wamings and precautions for usel.
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From: Jonsson, Marianne

Sent: Thursday, September 25, 2003 2:58 PM

To: Butler, George GC

Ce: Wingertz, Sue-Eflen; Trumble, Sharon M; Melville, Margaret G

Subject: Seroguel and glucose dysregulation

Importance: High

Attachments: Atypical antipsychotics - glucose intolerance.doc; SeroqGlucosePP.doc; Seroquel CDS text

deviations glucose dysregulations.xls
Dear George,

Please find a table with countries that deviates from the CDS regarding glucose dysregulation. For you
information, giucose dysregulation has been a recurrent item on the (hidden) agenda for the Pharmacovigilance
Working Party (PhVWP) in Europe, since about year 2000. In June 2001, PhVWP sent out a letter (enclosed) to
the marketing companies, expressing their "decision” on wording for the Summaries of Product characteristics
regarding "glucose intolerance and onset of diabetes mellitus”. This request did also include Clozapine and
Risperidone.

Letter from PhVWP:

I have also enclosed the recently finalised Position paper on Glucose dysreguiation:

BACKGROUND:

EUROPE:

As Serogquel is a MRP product, glucose wording has been imposition and implemented in the European textas a
result of the request form PhVWF. AZ reluctantly agreed.

Eurcpean couniries cutside MRP:

UK - MHRH imposed giucose wording in February 2003 and discussions are stiil ongoing.

italy - glucose wording imposed by the authorities recently and discussions are still ongoing.

Switzerland - Nothing regarding glucose in their label.

us:
Discussions ongoing

JAPAN:
Glucose warnings inctuding a boxed warning at the very front page of the label. We reluctantly agreed.

NEW ZEALAND:
Glucose text imposed about 1 year ago. We reluctantly agreed.

AUSTRALIA:
Authorities trying to impose giucose wording. Discussions ongoing.

THE INTERNATIONAL MARKETS:
Will have to follow the country of origin = UK,

MSDO markets:
Will normally follow the country of origin.

KOREA:
is following Japan closely. We have recently sent the Position paper to Korea

Table with deviations:

} hope this is the explanation you wouid like to have and piease do come back to me if you wilt need further
information or if anything is unclear,

Kind regards,
Marianne
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Global Product Information

Drug Development Regulatory Affairs

AstraZeneca R&D Lund, 5-221 8 eden
Phone: +46 46 33 81 88, mobile:
Fax: +46 46 33 71 56
Marianne.Jonsson@astirazeneca.com
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