Hyperglycemia Literature Review

Eli Lilly and Company
(August 2000

This document contains trade secrets, or commercial or financial
information, privileged or confidential, delivered in confidence and
reliance that such information will not be made available to the public
without express written consent of Eli Lilly and Company.

OvE 91TC AZ

Zyprexa MDL 1596 _ConfidehtiaI-Subject to Protective Order ZY1 00371966
Zyprexa MDL Plaintiffs' Exhibit No.01441 Page 1



Page 2

Table of Contents

i.1 PREVALENCE OF DIABETES IN THE GENERAL POPULATION ...omrecicciiimrins s asses s s s snten Fussas e sne 3
1.2 PREVALENCE OF DIABETES IN SCHIZOPHRENIA AND BIPOLAR DISORDER .. .3
1.3 STUDIES ON THE EFFECTS OF ANTIPSYCHOTIC AGENTS ON INSULIN AND/OR BLOOD GLUCOSE ]N
ANIMALS AND NORMAL VOLUNTEERS... FT T |
1.4 REPORTS ON THE RELATIONSHIP BE,‘I'WEEN TYP]CAL ANTIPSYCHOTIC AGENTS AND
HYPERGLYCEMIA AND/OR DIABETES IN PATIENTS WITH SCHIZOPHRENIA .. e &

1.5 INFLUENCE OF WEIGHT GAIN AND/OR OBESITY ON THE DEVELOPMENT OF HYPERGLYCEMIA
AND/OR DIABETES AND RELATIONSHIP TO ANTIPSYCHOTIC AGENTS
1.6 CLOZAPINE AND HYPERGLYCEMIA IN PATIENTS ot ieciiiiinirisienssesceeresiss e nasmsansnsnanmnaraceses
1.7 RISPERIDONE AND HYPERGLYCEMIA IN PATIENTS ...

1.8 OLANZAPINE AND HYPERGLYCEMIA IN PATIENTS
1.9 QUETIAPINE FUMARATE AND HYPERGLYCEMIA IN PATIENTS... .
1.10  ATYPICAL ANTIPSYCHOTICS AS A GROUP AND HYPERGLYCEMIA IN PATIENTS I

1.11  REFERENTES «ooveeecrestseetvarsonssarssssemsseossesstsssssmes siassesssasssrasssassams pess sranss e st s e LR SR FR SRS R AR S0 1020t it b st s n0 0 9
Y

N
Qlanzapine (LY 170053} Hyperglycemia Literature Review ~
CONFIDENTIAL 3
' =N
(%]
e
Zyprexa MDL 1596 Confidential-Subject to Protective Order ZY1 00371967

Zyprexa MDL Plaintiffs' Exhibit No.01441 Page 2



Page 3

1.1 Prevalence of Diabetes in the General Population

The Third National Health and Nutrition Examination Survey (N=18,825) reported that the estimated
prevalence of diabetes mellitus (DM) in 1988-1994 was 7.8% for U.S. adulis 220 years of age (5.1%
diagnosed; 2.7% undiagnosed [fasting glucose 2126 mg/dl]} (Harris et al 1998). This corresponds with
15.6 million people when extrapolated to the 1997 U.S. population. The prevalence of impaired fasting
glucose (110 to <126 mg/dl), likely 2 strong risk factor for the development of DM, was 6.9%. Thus, the
prevalence of DM and impaired fasting glucose combined is estimated to be 14.8%, or 29 million for 1997.
A much lower estimated DM prevalence of 1.46% was recently reported from a multipractice primary care
audit for the years 1993-1995 in England and Wales (N=1,475,512) (Khunti et al 1999).

1.2 Prevalence of Diabetes in Schizophrenia and Bipolar

Disorder
Several studies have implicated schizophrenia as a potential risk factor for developing type 11 DM (DM-IT)
{Mukherjee 1999; Dixon et al 1998; Mukherjee et al 1996; McKee et al 1986; Keskiner et al 1973). These
studies report the prevalence of DM-II in patients with schizophrenia to be approximately 2 to 4 times
greater than in the general population. On the basis of current data, this amounts to a prevalence of some
14% to 28% among U.S. patients with schizophrenia. There is some disagreement on this issue, however,
as Dvirskii et al. (1997) argues that DM-II in schizophrenia is observed less frequently than would be
expected based on the prevalence in the general population. Interestingly, Thonnard-Neumann {:1968) has
found a greater prevalence of DM-II among patients with paranoid type of schizophrenia, even though they
had fewer risk factors including less antipsychotic use, than patients with the nonparanoid type. Moreover,
the later manifestations and complications of DM-I, such as cardiovascular disorders and diabetic
retinopathy, were much less frequent among patients with schizophrenia and DM-II than among patients
with primary DM-IL. These studies suggest that the underlying mechanism of DM-II associated with
schizophrenia may be different than that of primary DM-IL

1 is of further interest that an increased prevalence of DM-II has also been reported in patients with bipolar
disorder, 9.9%. In addition, the bipoiar patients with comorbid DM-IT had significantly more lifetime
psychiatric hospitalizations than those without DM. Taken together, these resulis suggest a higher risk of
DM-II among patients with such mental illnesses as schizophrenia and bipolar disorder.

"The mechapism for the higher prevalence of DM-II in schizophrenia and bipolar disorder is not presently
understood. The use of antipsychotic agents has been suggested; however, high incidences of insulin
resistance and impaired glucose tolerance (IGT) had been noted in patients with schizophrenia even before
the introduction of antipsychotic agents (Langfeldt 1952; Freernan 1946; Braceland et al 1945; Lorenz
1922).

1.3 Studies on the Effects of Antipsychotic Agents on Insulin

and/or Blood Glucose in Animals and Normal Volunteers
To gain a better understanding of the possible relationship between the use of antipsychotic agents and
hyperglycemia and/or DM-II, both animal and human studies have examined the effects of antipsychotic
agents on carbohydrate metabolism. In rodents, phenothiazines (primarily chlorpromazine and
fluphenazine) induced significant hyperglycemic responses with concomitant increases in liver glycogen,
elevation of serum fatty acids, and hypokalemia (Bugajski and Lech 1979; Jori and Bianchetti 1966). In
contrast, long-term administration of sulpiride to rats induced obesity that was not associated with a
significant change in the area under the glucose curve, but was associated with a significant decrease in the
area under the insulin curve (Baptista et al 1998). In this study, an increased insulin sensitivity was thought
to cause the decreased insulin response in these sulpiride-treated rats. In cebus monkeys, haloperidol
increased both glucose and insulin levels following a glucose tolerance test (Casey 1994). Interestingly, the
atypical antipsychotic agent clozapine significantly decreased glucose and increased insulin in this non-
human primate model, These findings suggest that haloperidol produces a state akin to DM-II, while
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clozapine may improve glycemic control, which is contrary to many clinical reports (see below). A
preclinical rat study suggests that the effects of antipsychotic agents on carbohydrate metabolism may be
mediated through antagonism of serotonin 5-HT1 4 and/or dopamine D3 receptors (Uvnis-Moberg et al
1996). A correlation between weight gain with sulpiride treatment and leptin, a molecule thought to
regulate body fat stores and nuirient metabolism, and insulin levels has not been demonstrated in rats
(Lacruz et al 2000).

The effects of typical antipsychotic agents on carbohydrate metabolism are similar for normal human
volunieers as they are for non-hurnan animals. In normal men, oral chlorpromazine had little or no effect
on blood glucose levels or insulin secretion, while acute iv chlorpromazine produced hyperglycemia and
inhibited glucose-stimulated insulin secretion both in normal men and in subjects with latent diabetes {Erle
etal 1977; Erle et al 1975). Additionally, chlorpromazine decreased plasma insulin concentrations and
increased fasting blood glucose in a patient with malignant insulinoma (Lambert et al 1972). By contrast,
sulpiride did not change blood glucose, plasma insulin levels, hepatic insulin removal, and glucose
utilization during basal conditions or after iv glucose administration in normal men (Hagen et al 1979).
Thus, in general, it appears that insulin output in animals and normal volunteers may be reduced by the
typical antipsychotic agents (see Table 1.1). However, this is a complex relationship that has been
demonsirated to be dependent on dose, route of administration, time course of administration, and degree of
glycemia. Most human studies in normal volunteers have employed low doses of antipsychotic agents and
short durations of administration. .

Table 1.1. The effects of typical antipsychotic agents on insulin and/or
blood glucose
~ Rodents/Non-human primates Normal Humans
Glucose 1T -, = Tiv, TI*
Insulin 4, T -, = =, iv, JI*

Abbreviations: T increase; + decrease; — no change; [* patients with insulinoma; iv intravenous
Note: This table does not distinguish between outcomes with normal or basal glycemic levels versus high
glycemic levels (with oral or iv glucose challenge).

1.4 Reports on the Relationship between Typical Antipsychotic
Agents and Hyperglycemia andf/or Diabetes in Patients with
Schizophrenia

For patients with schizophrenia ireated with a variety of antipsychotic agents across a variety of chemical
classes, increased blood glucose and decreased glucose tolerance can be observed. Statistically significant
increases in fasting blood glucose have been observed with both fluphenazine and pimozide, but generally
only after long-term treatment {Abuzzahab and Zimmerman 1998). In another study, 74% of patients with
schizophrenia who were treated long-term with neuroleptics (primarily perazine) showed hyperglycemic
reactions via the oral glucose tolerance test (Goncalves and Gruneberg 1997). However, 34.9% of those
patients with abnormal glucose tolerance tests had fasting blood glucose levels greater than 100 mg/100 ml.
Intravenous chlorpromazine causes a pronounced delay in the removal of glucose from the blood, following
a single loading dose of glucose ir patients (Charatan and Bartlett 1955). Reports have further suggested
the induction of DM-II by chlorpromazine (2200 mg/day) (Vukicevic and Zjacic-Rotkvic 1994; McKee et
al 1986; Korenyi and Lowenstein 1968), the phenothiazines in general (Thonnard-Neumann 1968),
loxapine (Tollefson and Lesar 1983), and amoxapine (Tollefson and Lesar 1983). The effects of typical
antipsychotic therapy on blood glucose may be a function of dosage and duration of therapy. Finally, there
may be an association between tardive dyskinesia (possibly a state of increased D7 dopamine receptor
number/sensitivity) and impaired glucose metabolism during antipsychotic treatment (Mukherjee et al
1989).

By contrast, other studies have been unable to demonstrate an association between DM-H and the use of
antipsychotic agents. In one study, only 5 of 823 patients developed permanent hyperglycemia with
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chlorpromazine therapy, and these patients had predisposing factors for DM-IT (Schwarz and Munoz 1968).
In another study, neither acute nor long-term chlorpromazine treatment impaired glucose tolerance in
hospitalized patients with schizophrenia (Waitzkin 1970). DM.II has been observed in 4 of § patients
(50%) who were not receiving neuroleptics compared to 7 of 87 patients (12.6%) who were receiving
neuroleptics (Mukherjee et al 1996). Furthermore, no correlation was found between DM-1I and age of
onset or duration of schizophrenia. The authors suggest that it is unlikely that the high prevalence of DM-II
in schizophrenia can be explained entirely as a secondary effect of pharmacological treatment. Diet and
Iack of exercise associated with institutionalization, brain changes associated with schizophrenia, or a
common underlying and linked pathology of schizophrenia and DM-II are possible explanations. Clearly,
interpretation of these findings is limited by different study methods including criteria selected for
hyperglycemia or DM-II, as well as confounding factors such as age and body weight, duration of
schizophrenia, and dose and duration of therapy, which may not have been accounted for or consistent
across studies.

1.5 Influence of Weight Gain and/or Obesity on the
Development of Hyperglycemia and/or Diabetes and
Relationship to Antipsychotic Agents

Weight gain has been reported during treatment with nearly every antipsychotic drug on the market
(molindone is an exception) (Ganguli 1999). Weight gain occurs during treatiment no matter what the
patient's age, sex, or race and is seen with both oral and depot drug formulations. The mechanism by which
antipsychotic agents might cause weight gain is not presently understood. It has been estimated that
approximately 50% of patients receiving chronic neuroleptics are affected by obesity (Baptista et al 1998).
A strong positive association has been demonstrated between overall obesity and risk of DM-H (Carlsson et
al 1998; Chan et al 1994). Furthermore, the magnitude of obesity (BMI 229), duration of obesity, early
obesity, and continued weight gain after becoming obese are significant independent risk factors for DM-II
{Resnick et al 1998; Chan et al 1994). Weight gain in non-obese (BMI=24.0-24.9 kg/m2) individuals may
be a risk factor for DM-II. Weight gain of 8.0 to 10.9 kg increased the relative risk of DM-II by
approximately 3 times compared to women who gained less than 5.0 kg (Colditz et al 1995). Additionally,
subjects who lost more than 5.0 kg decreased the risk for DM-II by 50% or more, independent of family
history for the disease. A similar relationship was demonsirated by Ford et al. (1997), but the magnitude of
risk estimates were consistently lower than that observed in the Colditz et al. study. In genera), there was
approximaiely a 4.5% increase in risk for DM-II for every kg increase in weight. In men, the rate of weight
gain was also strongly and significantly related to the incidence of DM-II, whereas weight fluctuation did
not appear to be associated with an increased incidence of DM-II in either gender (Hanson et al 1995). In
contrast to these studies, results of a 10- to 16-year follow-up study in high- and low-risk women suggest
that weight gain may only be predictive of DM-II when other high-risk factors are present (O'Sullivan
1982). Thus, the possibility exists that the increased incidence of hyperglycemia and/or DM-II in
schizophrenia may be secondary to weight gain and/or obesity induced by antipsychotic agents.

Weight gain during treatment with the typical antipsychotic agents has not been adeguately studied. In
general, of the typical antipsychotic agents, haloperidol is thought to be associated with less weight gain
than with other neuroleptic agents, such as fluphenazine and pipothiazine (Stanton 1995). A meta-analysis
of weight change after 10 weeks of treatment demonstrated that among conventional agents, mean weight
change ranged from a reduction of 0.39 kg with molindone to an increase of 3.19 kg with thioridazine
{Allison et al 1999). In the clinical experience, some patients have shown marked weight gain during
reatment with the atypical antipsychotic agents. A retrospective chart review of patients treated longer
than 2 weeks demonstrated a significantly greater increase in weight during treatment with atypical agents
than with typical agents, with young and non-obese patients demonstrating the highest weight increase,
(Wetterling and Musigbrodt 1995). Although in rats the atypical antipsychotic agent clozapine did not
result in increased BMI (Baptista et al 1993), in humans significant weight gain and increases in BMI have
been demonstrated during both short- and long-term freatment with clozapine (Bai et al 1999; Bromel et al
1998; Frankenburg et al 1998; Bustillo et al 1996; Hummer et al 1995; Umbrichi et al 1994; Lamberti et al
1992; Leadbeiter et al 1992), and this weight gain is significantly greater than that observed with
haloperidol (Bustillo et al 1996; Hummer et al 1995). By contrast, one study showed that the increase in
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body weight caused by long-term (>6 months) clozapine treatment is comparabie to that obtained following
long-term classical antipsychotic treatment (Spivak et al 1999). It has been reported that over half of the
patients on clozapine therapy experience significant weight gain which is, on average, an increase in weight
of approximately 9% over baseline (Bustillo et al 1996; Umbricht et al 1994; Leadbetter et al 1992},
Moreover, marked weight gain (>10% increase) may occur in up to 80% of the patients treated with
clozapine (Bustillo et al 1996; Hummer et al 1995; Umbricht et al 1994; Leadbetter et al 1992). The results
of one study suggest a relationship between improvement in psychopathology and weight gain (Leadbetter
et al 1992); however, other studies have not confirmed such a relationship (Bustillo et al 1996; Hummer et
al 1995; Umbricht et al 1994). Additional relationships between weight gain during clozapine treatment
and gender, severity of illness, concomitant medications, and mean dose were not demenstrated by
Hummer et al. {1995), but Leadbetter et al. (1992) observed a protective effect of concurrent lithium
treatment against the weight gain effects of clozapine. It has further been demonstrated that underweight
patients tend to gain more weight than do those with normal or above normal weight at baseline (Umbricht
et al 1994), In another study in which 70% of patients gained an average of 7.5 kg following 12 months of
clozapine ireatment, marked weight gain (>15% increase) was associated with food intake early in
treatment and having gained weight at 3 months (Briffa and Meehan 1998). Finally, the increase in body
weight and body composition observed during clozapine and olanzapine treatment is accompanied by a
significant elevation of serum leptin concentrations, which is thought o be caused by overeating (Kraus et
al 1999; Bromel et al 1998). -

Other atypical antipsychotic agents have also been observed to be temporally associated with an increase in
weight (Kraus et al 1999; Wirshing et al 1999; Allison et al 1999; Osser et al 1999; Kelly et al 1998; Gupta
et al 1998; Brecher and Geller 1997; Crockford et al 1997). Among newer antipsychotic agents, after 10

. weeks of treatment mean weight increases were as follows: clozapine, 4.45 kg; olanzapine, 4.15 kg;
sertindole, 2.92 kg; risperidone, 2.10 kg; and ziprasidone, 0.04 kg (Allison et al 1999). In a retrospective
chart review (N=92) clozapine and olanzapine were associated with the rmost weight gain, risperidone was
intermediate, and sertindole had less associated weight gain than haloperidol {Wirshing et al 1999).
Moreover, weight gain with clozapine, but not olanzapine or risperidone, appeared to persist (as reflected
by final weight)} despite behavioral interventions (e.g., nutritional consultation, suggested exercise
regimen). In addition, clozapine- and olanzapine-treated subjects appeared to gain weight over a prolonged
period of time, whereas risperidone-and sertindole-treated subjects had a more limited period of weight
gain. The authors conclude that the relative receptor affinities of the novel antipsychotics for the histamine
Hj receptor appear to be the most robust correlate of these clinical findings. In a comparison of weight

change with risperidone versus conventional agents in adolescents, the risperidone-treated group gained
significantly more body mass than did the conventional antipsychotic group (Kelly et a1 1998). Among 25
inpatients treated with olanzapine for 12 weeks (mean dose=13.8+4.4 mg/day), a significant mean weight
increase from baseline of 12 1b (5.4 kg) was noted (Osser et al 1999). A body mass index increase of 58%
with olanzapine treatment has alse been reported (Bryden and Kopala 1999). Weight gain during
olanzapine treatment, like clozapine, has been suggested to be associated with an increase in leptin levels
(Kraus et al 1999).

1.6 Clozapine and Hyperglycemia in Patients

Recent reports have described over 20 cases of hyperglycemia (including cases of diabetic ketoacidosis,
DM-1, and/or DM-II) observed with patients on clozapine therapy (Colli et al 1999; Maule etal 1999;
Mohan et al 1999; Ai et al 1998; Wirshing et al 1998; Thompson et al 1998, Dickson and Hogg 1998;
Pierides 1997; Popli et al 1997; Weiden and Glazer 1997; Kostakoglu et al 1996; Peterson and Byrd 1996;
Dassori et al 1995; Kamran et al 1994; Koval et 2l 1994; Ai et al 1998). Most of the cases had pre-existing
DM-II or risk factors for diabetes, such as non-Caucasian ethnicity, family history, or overweight. In
addition, many of the patients were taking concurrent medication, such that the concurrent medication or a
drug combination with clozapine may have been responsible for impaired glucose metabolism, although
cases with monotherapy have been reported. In many cases, discontinuation of clozapine resulted in
resolution of hyperglycemia, and in one case, clozapine therapy was continued and the patient’s insulin
requirements decreased (Smith et al 1999), However, in other cases, rechallenge with clozapine resulted in
reemergence of hyperglycemia that did not disappear after discontinuation (Brugman et al 2000; Colli et al
1999). Hyperglycemia with clozapine therapy has been controlled by a lowered dose, diabetic diet (Maule
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et al 1999), and oral hyperglycemic agents (McDonuell and Ruderman 1999; Mohan et at 1999). Clozapine
has also been successfully substituted with olanzapine (Ai et al 1998); however, in one case, hyperglycemia
that resolved prior to clozapine discontinuation reappeared three years later when risperidone was initiated
and did not resolve upon discontinuation of risperidone (Mohan et 21 1999). Finally, in a case report series
of five clozapine-treated adolescents, glycosylated hemoglobin (HbA 1) levels, which are increased in
poorly controiled diabetes, were within the normal range at 8 and 16 weeks of therapy (Zung et al 1999).
In one clinic, the incidence of clinically significant changes in glucose tolerance with clozapine treatment
(n=147) was about 2.7% (Popli et al 1997). In contrast, in another clinical study, 21.7% of the subjects
treated with clozapine developed DM-II or impaired glucose tolerance compared to 9.5% of the subjects
treated with depot imjections of neurcleptics, but this difference was not statistically significant (Hagg et al
1998). In a recent retrospective chart review, 75% (18/24) of clozapine-treated patients and 55% (42/76) of
olanzapine-treated patients experienced weight gain, and 43% (6/14) of clozapine-treated patients and 25%
(3/12) of olanzapine-treated patients experienced treatment-emergent abnormal fasting glucose (Casey and
Shepherd 1999). A recent five-year naturalistic study reported that 36.6% (30/82) of clozapine-treated
patients were diagnosed with DM-II (Henderson et al 2000). Interestingly, weight gain, valproate use, and
total daily dose of clozapine were not significant risk factors for developing DM-II. There was a
significant mean increase in weight that continued until approximately 46 months after clozapine initiation.
A study of 6 patients with schizophrenia found increased mean levels of bloed glucose, insulin, and C-
peptide, suggesting that the glucose intolerance observed during clozapine treatment is due to increased
insulin resistance {Yazici et al 1998). Supporting this notion, insulin levels have been shown to be
positively correlated with serum clozapine levels (n=13), but not typical antipsychotic levels (n=21})
{Melkersson et al 1999). Insulin elevation was seen in the patients receiving clozapine more frequently
than in the patients receiving classical antipsychotics and all patients but one were normoglycemic. It was

* concluded that, although the mechanism regarding the potential effect of clozapine on insulin secretion is
unclear, clozapine may induce peripheral insulin resistance and subsequent increased insulin secretion from
pancreatic beta cells. A review of the FDA’s MedWatch surveillance program was completed to assess the
clinical characteristics of ¢lozapine in temperal association with DM (Koller et al 1999). This review
concluded that further investigation and documentation are warranted. Finally, preliminary findings from
an open-label, non-randomized, retrospective chart review (65 charts) report a decrease in weight and also
an improvement in glycemic control after quetiapine was added to clozapine therapy (Reinstein et al 1999).
The authors discussed the need for a double-blind, randomized, prospective study to further study the
effects of this combination.

1.7 Risperidone and Hyperglycemia in Patients

There has been one case report to date of the development of diabetic ketoacidosis with risperidone (2
mg/day) (Croarkin et al 2000). This patient was a 42-year-old white male with a history of chronic major
depression disorder with psychotic features and no family history of DM-II. He was treated with
quetiapine and insulin. One case has been reported that describes the utilization of risperidene in a patient
with pre-existing Type I DM (DM-]) (Melamed et al 1998). The patient’s diabetes was usually controlled
except when he failed to eat properly during acute exacerbations of his psychosis. Risperidone was utilized
for 2 months with only slight improvement in his Positive and Negative Symptom Scale (PANSS) and no
change on Clinical Global Impression (CGI). It was noted during a routine daily check that his serum
glucose was normal.

1.8 Olanzapine and Hyperglycemia in Patients

Recent reports including a case series (n=7) that was originally presented as a poster (Sporn et al 1998) and
subsequently published (Goldstein et al 1999) have described cases of hyperglycemia (including cases of
diabetic ketoacidosis, DM-I and/or DM-II) observed with patients on olanzapine therapy in a total of 16
patients (Goldstein et al 1999; Gatta et al 1999; Ober et al 1999; Lindenmayer and Patel 1999; Hayek et al
1999; Zung et zl 1999; Wirshing et al 1998; Fertig et al 1998). Twelve of the cases occurred in male
patients, 12 were reported as being obese, and 4 were African-Americans. Further, in five cases the patient
had a family history of DM (Goldstein et al 1999; Wirshing et al 1998) and in three cases the patient had
pre-existing hypertension (Goldstein et al 1999; Lindenmayer and Patel 1999; Fertig et al 1998). In one
case report, the hyperglycemia required insulin therapy, resolved after olanzapine was discontinued, and

recurred upon rechallenge (Fertig et al 1998). Ancther case report involved a patient with a 4-year history N
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of diabetes {controlled by diet) and hypertension who was switched from thioridazine to olanzapine and
experienced a 25% increase in weight (Ober et al 1999). A case presented in a poster presentation imvolved
a 12.5-year-old patient that presented with diabetic ketoacidosis that was treated with insulin (Zung et al
1999). Olanzapine was discontinued with no decrease in insulin requirements. Olanzapine was re-started
and the patient’s blood glucose levels have been mostly in the normal range over the last 6 months with a
decrease in daily insulin requirements. The authots concluded that the temporal association of developing
DM-] with olanzapine was 2 coincidental finding. On the basis of these case studies it appears as though
patients that may develop hyperglycemia in temporal association with olanzapine are patients that are
typically at risk for DM-II based on race, obesity, or family history. It is unclear at this point whether or
not the number of cases of olanzapine in terporal association with DM-II exceeds the expected incidence
for the development of DM-II in patients with schizophrenia.

1.9 Quetiapine fumarate and Hyperglycemia in Patients

There is one case report of a 42-year-old white man without a family or personal history of DM, glucose
intolerance, or hyperglycemia who was diagnosed with new-onset DM when quetiapine was added to his
medication regimen. Following quetiapine discontinuation, his insulin requirements were noted to have
“decreased markedly” {Sobel et al 1999). The previously mentioned chart review in which a decrease in
weight and improvement in glycemic control was reported after quetiapine was added to clozapine therapy
requires further investigation (Reinstein et al 1999).

1.10 Atypical Antipsychotics as a Group and Hyperglycemia in

. Patients
A poster presentation detailed a retrospective chari review (n=126) that was completed to identify patients
treated with an atypical antipsychotic that were subsequently evaluated for diabetes and/or managed for
diabetes (Wilson et al 1999). This naturalistic, retrospective study identified 14 patients on an atypical
antipsychotic that subsequently had a study of blood glucose, glucose tolerance, or other evaluations of
diabetes completed. New-onset, acute glucose intolerance was reported to have developed in 11 of the 14
patients after treatment with an atypical antipsychotic (clozapine, olanzapine, or guetiapine). Weight gain
usuaily oceurred during the first § weeks of treatment and was not related to changes in glucose tolerance,
Six of the 11 patients that developed new-onset, acute glucose intolerance were treated with insulin therapy
(4 received transient treatment) and 5 patients developed diabetic ketoacidosis.

N
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