Level -1-2

Body weight gain was observed in about 20% of the patients and similar results were
obtained in the overseas clinical studies. If the patient who shows weight gain has a
risk factor of diabetes mellitus, Olanzapine may induce the onset of DM. Comment on
whether or not it 1s necessary to include this risk in the "Precautions for Use". Also
explain the measures taken 1n this regard in the post-marketing survey.
If recent literature, etc. are available other than the data already submitted on the
mechanism of the onset of hyperglycemia by this drug and the relation of hyperglycemia
to obesity, submit them.

Response
1) Precautions

It has been pointed out that body weight increase generally occurs with antipsychotics
in patients with schizophrenia. As shown in the response to indication 63 of the first EC
meeting, this drug shows affinity and antagonism to 5-HT2c and H1 receptors and these two
receptors could be related to the mechanism of weight gain.

As indicated, the incidence of weight gain was observed as adverse event in 20.9% (121/580
cases) and as side effect in 16.9% (85/504 cases) in Japanese clinical studies "*°" and as
adverse event 1n 16.7% (149/894 cases) in overseas long-term studies. Olanzapine has
been reported to cause more weight gain than haloperidol. %%

Weight gain is widely recognized as an important risk factor of type II diabetes mellitus. In
the overseas clinical studies of this drug, risk factors of more than 200 mg/dl random blood
glucose included the more than 10% weight gain and the more than 1 kg/m°BMI increase”
> Furthermore, there were two cases of diabetes mellitus reported as adverse events in
Japanese clinical studes. One was the case with worsening of type II diabetes and the other
was the case where a patient at high risk to diabetes because of positive family history,
obesity, suspected fatty liver and hyperlipidemia developed to type 2 diabetes with weight
gain during the trial. (While she developed weight gain, liver dysfunction, high cholesterol
and diabetes in the first year, she started diet therapy and exercise at the 2" to the 3" year
and her conditions recovered to baseline. Olanzapine was constantly used during this
period, and therefore, we think that olanzapine itself is not directly related to observed
diabetes mellitus)

As to the incidence of diabetes mellitus, as adverse events, hyperglycemia occurred in
0.64% (16/2,500 cases), diabetes mellitus in 0.64% (16 cases) and diabetic acidosis in
0.04% (1 case) in overseas clinical studies and diabetes mellitus occurred in 0.3% (2/580
cases) in Japanese clinical studies. As to the comparison with haloperidol, the
patients with random blood glucose of 200 mg/dl or more accounted for 0.8% (N=4,577)
and 0.5% (N=888) after the treatment with olanzapine and haloperidol, respectively in
overseas studies. The patients with positeve urine sugar accounted for in none (0%, N=75)
and 2.8% (N=72) after the treatment with olanzapine and haloperidol, respectively in
Japanese studies "¢ ®. These results indicated that the incidence of diabetes mellitus
during the treatment with olanzapine was as low as below 1% and that there is not a clear
difference between olanzapine and haloperidol in the risk of inducing diabetes mellitus.

In summary, olanzapine could cause weight gain and it is thought to cause more weight gain
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than haloperidol. Weight gain may trigger the event of diabetes mellitus in the patients with
risk factors of diabetes. However, the incidence of diabetes mellitus during the
administration of this drug did not reach 1%, indicating not a clear difference in the risk of
inducing diabetes mellitus in comparison with haloperidol. With reference to the above, the
following changes and additions are made to the Precautions related to the weight gain,
hyperglycemia and diabetes mellitus.

2. Important basic precautions

(1)As olanzapine may increase body weight, pay attention to obesity, and consider
the diet therapy and exercise therapy in patients with diabetes mellitus and those
with risk factors of diabetes mellitus (family history of diabetes mellitus, obesity
etc.)

4. Adverse reactions
(1) Important adverse reactions

3) Hyperglycemia: The events of hyperglycemia could occur. Cases of diabetic
coma or diabetic ketoacidosis have been reported.

2) Post-marketing survey

As to the post-marketing survey, we intend to conduct a survey with focus on specific
adverse events or side effects whose data could not be collected to the sufficient level in the
previous clinical studies.
In other words, we plan to conduct a special survey to investigate the weight gain,
hyperglycemia and diabetes mellitus under the clinical application of this drug. As of now,
the study is scheduled to be conducted as a special investigation in about 3,000 patients for
6 to 12 months. The safety and efficacy on the patients with the factors which may reduce
the clearance (non-smokers, female, elderly) will also be investigated as suggested in level
4-4 question at this time. We intend to contribute to the appropriate use of drugs by
publishing the results of this investigation as an academic paper that must be valuable clinical
data for Japanese patients.

3)Recent literature, etc.

As already described in the submitted documents before, the mechanism in which
carbohydrate metabolism 1s changed by antipsychotics 1s unknown at present but the results
of studies 1n animals and healthy adults suggested a decrease in insulin release by
antipsychotics. In this regard, the decreased sensitivity of insulin receptors induced by
weight gain and obesity through the treatment with antipsychotics, direct action of an
antipsychotic on the glucose homeostasis system, indirect action related to prolactin, direct
toxicity on the pancreas or interactions of antipsychotics with concomitant drugs are
assumed to be associated with the mechanism of insulin release. As to the mechanism to
induce hyperglycemia and the relation between hyperglycemia and obesity with focus on
olanzapine (mentioned 1n Level-1-2 this time), we searched the literature in the MEDLINE
database from 1996 to September 2000 but no corresponding literature was found.
Accordingly, we would like to show the recent literature related to the onset of mechanism
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of hyperglycemia in association with antipsychotics in general and the relation between
hyperglycemia and obesity, and submit the copy of relevant literature.
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Literature related to the effects of antipsychotics on the insulin and plasma glucose of

animals and healthy adults
1. Baptista T, Contreras Q, Teneud L, Albornoz MA, Acosta A, Paez X et al (1998):
Mechanism of the neuroleptic-induced obesity in female rats. Prog Neuro-Psychopharm
& Biological Psych 22:187-198.
2. Baptista T, Lacruz A, and Hernandez L (1998): Glucose tolerance and serum insulin
levels in an animal model of obesity induced by the antipsychotic drug, sulpiride.
Pharmacol 1oxicol 83:57-61.
3. Bugajski J and Lech J (1979): Effects of neuroleptics on blood glucose, free fatty
acids and liver glycogen levels in the rat. Pol J Pharmacol Pharm 31:45-58.
4. Casey DE (1994):. Haloperidol and clozapine eftects on glucose, insulin and
extrapyramidal syndrome in nonhuman primates (Abstract). Neuropsychopharmacol
10:140S.
5. Erle G Basso M, Federspil G Sicolo N, and Scandellar1 C (1977): Effect of
chlorpromazine on blood glucose and plasma insulin in man. ELur J Clin Pharmacol
11:15-18.
6. Erle G Basso M, Zaccaria C, DePalo C, and Zago E (1975): Effects of
chlorpromazine (CPZ) on blood glucose and plasma insulin levels 1n healthy subjects and
diabetic patients (Abstract). Diabetologia 11:340.
7. Hagen C, Pedersen PB, Jensen SB, Faber OK, and Jensen T (1979): The effect of
sulpiride induced hyperprolactinemia on glucose tolerance and insulin secretion in normal
subjects. Clin Endocrinol 10:55-60.
8. Jori A and Bianchetti A (1966): Effect of chlorpromazine and its metabolites on blood
glucose and glucose tolerance. /ntl J Neurophamacol 5:435-440.
9. Lacruz A, Baptista T, de Mendoza S, Mendoza-Guillen JM, and Hernandez L (2000):
Antipsychotic drug-induced obesity in rats: correlation between leptin, insulin and body
weight during sulpiride treatment. Molecular Psychiatry 5:70-76.
10. Lambert AE, Henquin JC, Frenkel A, and Hoet JJ (1972): Blood sugar and plasma
immunoreactive 1insulin during the treatment of a malignant insulinoma with
chlorpromazine and streptozotocin (Abstract). Fur Soc Clin Invest 2:293.
11. Uvnds-Moberg K, Ahlenius S, Alster P, and Hillegaart V (1996): Eftects of selective
serotonin and dopamine agonists on plasma levels of glucose, insulin and glucagon in the
rat. Neuroendocrinol 63:269-274.

Literature related to severe hyperglycemia and impaired pancreatic insulin release
associated with antipsychotics
12. Fishbein H, Palumbo PJ. 1995. Acute Metabolic Complications in Diabetes. Diabetes
in America. 2nd ed. Bethesda: National Institutes of Health. p 283-291.
13. Genuth SM. 1997. Diabetic ketoacidosis and hyperglycemic hyperosmolar coma.
Curr Ther Endocrinol Metab 6:438-447.
14. Lorber D. 1995. Nonketotic hypertonicity in diabetes mellitus. Med Clin North Am
79(1):39-52.
15. Siperstein MD. 1992. Diabetic ketoacidosis and hyperosmolar coma. Endocrinol
Metab Clin North Am 21(2):415-432.
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Literature related to indirect action related to prolactin
16. Foss MC, Paula FJ, Paccola GM, et al. 1995. Peripheral glucose metabolism in
human hyperprolactinemia. Clin Endocrinol 43:721-726.

Literature related to interactions of antipsychotics and concomitant drugs
17. Goldstein LE, Sporn J, Brown S, Kim H, Finkelstein J, Gaffey GK, Stern TA. 1999.
New-onset diabetes mellitus and diabetic ketoacidosis associated with olanzapine
treatment. Psychosomatics. 40(5): 438-443.
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Literature related to weight gain and obesity by antipsychotics in association with the

onset of hyperglycemia and diabetes mellitus
18. Allison DB, Mentore JL, Heo M, Chandler LP, Cappeller1 JC, Infante MC et al
(1999): Antipsychotic-induced weight gain: a comprehensive research synthesis. Am J
Psychiatry 156:1686-1696.
19. Bai YM, Lin CC, Chen JY, and Lin CY (1999): Weight gain among patients on
clozapine [letter]. Psychiatric Serv 50:704-705.
20. Brecher M and Geller W (1997): Weight gain with risperidone. J Clin
Psychopharmacol 17:435-436.
21. Brffa D and Meehan T (1998): Weight changes during clozapine treatment.
Australian & New Zealand Journal of Psychiatry 32:718-721.
22. Bromel T, Blum WF, Ziegler A, Schulz E, Bender M, Fleischhaker C et al (1998):
Serum leptin levels increase rapidly after imitiation of clozapine therapy. AMolecular
Psychiatry 3:76-80.
23. Bryden KE and Kopala LC (1999): Body mass index increase of 58% associated with
olanzapine [letter]. American Journal of Psychiatry. 156(11):1835-6, 1999. Am J
Psychiatry 156:1835-1836.
24. Bustillo JR, Buchanan RW, Irish D, and Breier A (1996): Difterential effects of
clozapine on weight: a controlled study. Am J Psychiatry 153:817-819.
25. Crockford DN, Fisher G, and Barker P (1997): Risperidone, weight gain, and bulimia
nervosa [letter]. Can J Psychiatry 42:326-327.
26. Frankenburg FM, Zanarint MC, Kando J, and Centorrino F (1998): Clozapine and
body mass change. Biol Psychiatry 43:520-524.
27. Gupta S, Droney T, Al-Samarrai S, Keller P, and Frank B (1998): Olanzapine-induced
weight gain. Ann Clin Psychiatry 10:39.
28. Hummer M, Kemmler G, Kurz M, Kurzthaler I, berbauer H, and leischhacker WW
(1995): Weight gain induced by clozapine. Lur Neuropsychopharmacol 5:437-440.
29. Kelly DL, Conley RR, Love RC, Horn DS, and Ushchak CM (1998): Weight gain in
adolescents treated with risperidone and conventional antipsychotics over six months. J
Child Adolesc Psychopharmacol 8:151-159.
30. Kraus T, Haack M, Schuld A, Hinze-Selch D, Kuhn M, Uhr M, and Pollmacher T
(1999): Body weight and leptin plasma levels during treatment with antipsychotic drugs.
Am J Psychiatry 156:312-314.
31. Lamberti JS, Bellnier T, and Schwarzkopt SB (1992): Weight gain among
schizophrenic patients treated with clozapine. Am J Psychiatry 149:689-690.
32. Leadbetter R, Shutty M, Pavalonis D, Vieweg V, Higgins P, and Downs M (1992):
Clozapine-induced weight gain: prevalence and clinical relevance. Am J Psychiatry
149:68-72.
33. Osser DN, Najarian DM, and Dufresne RL (1999): Olanzapine increases weight and
serum triglyceride levels. J Clin Psychiatry 60:767-770.
34. Spivak B, Musin E, Mester R, Gonen N, Talmon Y, Guy N et al (1999): The eftect of
long-term antipsychotic treatment on the body weight of patients suffering from chronic
schizophrenmia: clozapine versus classical antipsychotic agents. /nt Clin Psychopharmacol
14:229-232.

Zyprexa MDL 1596: Confidential-Subject to Protective Order
ZY200284431

Zyprexa MDL Plaintiffs' Exhibit No.06113 Page 6



35. Umbricht DSG, Pollack S, and Kane JM (1994): Clozapine and weight gain. J Clin
Psychiatry 55:157-160.
36. Wirshing DA, Wirshing WC, Kysar L, Berisford MA, Goldstein D, Pashdag J et al

(1999): Novel antipsychotics: comparison of weight gain liabilities. J Clin Psychiatry
60:358-363.
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