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SANDOZ® LURASIDONE

lurasidone hydrochloride

PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Route of Dosage Form / Strength Nonmedicinal Ingredie nts
Adminis tration
Oral Film-Coated Tablets / Corn Starch, Croscarmellose Sodium,

Hypromellose, Magnesium Stearate,
Mannitol, Opadry” (hypromellose,
polyethylene glycol, and titanium dioxide);

20 mg, 40 mg, 60 mg, 80 mg,
and 120 mg

80mg tablet also contains: FD&C Blue
#2/Indigo Carmine Aluminium Lake and
Iron Oxide Yellow

INDICATIONS AND CLINICAL USE
Adults
Schizophrenia

Sandoz Lurasidone (lurasidone HCI) is indicated for the management of the manifestations of
schizophrenia.

The antipsychotic efficacy of lurasidone was established in short-term (6-week) controlled trials
[see CLINICAL TRIALS]. The efficacy of lurasidone in long-term use, that is, for more than 6
weeks, has not been systematically evaluated in controlled trials of patients with manifestations
of schizophrenia.

Depressive Episodes Associated with Bipolar I Disorder

Sandoz Lurasidone is indicated as monotherapy or as adjunctive therapy with lithium or
valproate for the acute management of depressive episodes associated with bipolar I disorder.

The efficacy of lurasidone for long-term use, that is, for more than 6 weeks, has not been
systematically evaluated in controlled studies. The physician who elects to use Sandoz
Lurasidone for extended periods should periodically re-evaluate the long term usefulness of the
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drug for the individual patient.

Geriatrics (> 65 years of age):

Sandoz Lurasidone is not indicated in elderly patients with dementia [see WARNINGS AND
PRECAUTIONS, Serious Warnings and Precautions Box and Special Populations]. The safety
and efficacy of lurasidone in patients 65 years of age or older has not been established.

Pediatrics (< 18 years of age):

When prescribing to adolescents with schizophrenia or adolescents with depressive episodes
associated with bipolar I disorder, clinicians must take into account the safety concerns
associated with all antipsychotic drugs which include: extrapyramidal effects, hyperglycemia,
weight gain, and hyperlipidemia, which can be more frequent or more severe in this patient
population than in adults [see WARNINGS AND PRECAUTIONS and ADVERSE
REACTIONS]. Sandoz Lurasidone should only be prescribed to adolescents with schizophrenia
or bipolar I disorder by clinicians who are experienced in the diagnosis and treatment of
adolescents with psychiatric illness and who are experienced in the early detection and
management of the above-mentioned safety issues associated with this class of drugs.

Schizophrenia

Sandoz Lurasidone is indicated for the management of the manifestations of schizophrenia in
adolescents (15-17 years).

The safety and efficacy of lurasidone was evaluated in one short-term (6 week) controlled trial in
adolescents (13-17 years) [see CLINICAL TRIALS]. Sandoz Lurasidone is not indicated for the
treatment of schizophrenia in adolescents less than 15 years of age due to insufficient safety and
efficacy data [sece ADVERSE REACTIONS, CLINICAL TRIALS, Schizophrenia,

Adolescents].

The efficacy of lurasidone in long-term use, that is, for more than 6 weeks, has not been
systematically evaluated in controlled trials of patients with manifestations of schizophrenia. The
physician who elects to use Sandoz Lurasidone for extended periods in adolescents with
manifestations of schizophrenia should periodically re-evaluate the long term usefulness of the
drug for the individual patient. The safety and efficacy of lurasidone in schizophrenia patients
less than 13 years of age has not been evaluated.

Depressive Episodes Associated with Bipolar I Disorder

Sandoz Lurasidone is indicated as monotherapy for the acute management of depressive episodes
associated with bipolar I disorder in adolescent (13 to 17 years) patients.

The safety and efficacy of lurasidone 20 to 80 mg/day for the treatment of bipolar depression in
children and adolescents (10 to 17 years) was evaluated in a 6-week, placebo-controlled clinical
study in 343 children and adolescents. Sandoz Lurasidone is not indicated for the treatment of
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depressive episodes in bipolar I disorder in patients less than 13 years of age due to nsufficient
safety and efficacy data [sce ADVERSE REACTIONS, DOSAGE AND ADMINISTRATION
and CLINICAL TRIALS].

CONTRAINDICATIONS

Sandoz Lurasidone (lurasidone HCI) is contraindicated in any patient with a known
hypersensitivity to lurasidone HCI or any components in the formulation [for a complete listing,
see DOSAGE FORMS, COMPOSITION AND PACKAGING]. Angioedema has been
observed with lurasidone [see ADVERSE REACTIONS].

Sandoz Lurasidone is contraindicated with strong CYP3A4 inhibitors (e.g., ketoconazole) and

strong CYP3A4 inducers (e.g., rifampin) [see DRUG INTERACTIONS].

WARNINGS AND PRECAUTIONS

Serious Warnings and Pre cautions
Increased Mortality in Elderly Patients with Dementia.

Flderly patients with dementia treated with atypical antipsychotic drugs are at an increased risk
of death compared to placebo. Analyses of thirteen placebo-controlled trials with various
atypical antipsychotics (modal duration of 10 weeks) in these patients showed a mean 1.6-fold
increase in the death rate in the drug-treated patients. Although the causes of death were varied,
most of the deaths appeared to be either cardiovascular (e.g., heart failure, sudden death) or
infectious (e.g., pneumonia) in nature [see WARNINGS AND PRECAUTIONS, Special
Populations, Use in Elderly Patients with Dementia].

General

Body Temperature Regulation

Disruption of the body’s ability to reduce core body temperature has been attributed to
antipsychotic agents. Appropriate care is advised when prescribing Sandoz Lurasidone for
patients who will be experiencing conditions that may contribute to an elevation in core body
temperature, e.g., exercising strenuously, exposure to extreme heat, receiving concomitant
medication with anticholinergic activity, or being subject to dehydration.

Carcinogenesis and Mutagenesis
For animal data, sese TOXICOLOGY.

Cardiovascular

Orthostatic Hypotension and Syncope
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Lurasidone may cause orthostatic hypotension, perhaps due to its al-adrenergic receptor
antagonism.

Sandoz Lurasidone should be used with caution in elderly patients and patients with known
cardiovascular disease (e.g., heart failure, history of myocardial infarction, ischemia, or
conduction abnormalities), cerebrovascular disease, or conditions that predispose the patient to
hypotension (e.g., dehydration, hypovolemia, and treatment with antihypertensive medications).
Monitoring of orthostatic vital signs should be considered in patients who are vulnerable to
hypotension.

Assessment of orthostatic hypotension was defined by vital sign changes (>20 mmHg decrease in
systolic blood pressure and >10 bpm increase in pulse from sitting to standing or supine to
standing positions).

Schizophrenia

Adults

The incidence of orthostatic hypotension and syncope reported as adverse events from short-term,
placebo-controlled schizophrenia studies was (lurasidone incidence; placebo incidence):
orthostatic hypotension (5/1508 or 0.3% lurasidone; 1/708 or 0.1% placebo) and syncope (2/1508
or 0.1% lurasidone; 0/708 or 0% placebo). In short-term clinical trials orthostatic hypotension, as
assessed by vital signs and occurring at any post-baseline assessment, occurred with a frequency
of 4.2% with lurasidone 40 mg, 3.3% with lurasidone 80 mg, 3.7% with lurasidone 120 mg, and
2.5% with lurasidone 160 mg compared to 1.6% with placebo.

Adolescents

The incidence of orthostatic hypotension reported as adverse events from the short-term (6
week), placebo-controlled adolescent schizophrenia study was 0.5% (1/214) in lurasidone -
treated patients and 0% (0/112) with placebo. No syncope event was reported. Orthostatic
hypotension, as assessed by vital signs, occurred with a frequency of 0% with lurasidone 40 mg
and 2.9% with lurasidone 80 mg, compared to 1.8% with placebo.

Bipolar Depression

Adults

Monotherapy

In the short-term, placebo-controlled monotherapy study, there were no reported adverse events
of orthostatic hypotension or syncope. Orthostatic hypotension, as assessed by vital signs and
occurring at any post-baseline assessment, occurred with a frequency of 6.8% in the lurasidone
20-60 mg and 4.3% in the lurasidone 80-120 mg flexible-dose groups compared to 1.2% with
placebo.

Adjunctive Therapy
In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, there were no
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reported adverse events of orthostatic hypotension or syncope. Orthostatic hypotension, as
assessed by vital signs and occurring at any post-baseline assessment, occurred with a frequency
of 4.5% with lurasidone 20-120 mg compared to 4.9% with placebo.

Children and Adolescents

No incidences of orthostatic hypotension were reported as adverse events from the children and
adolescents short-term, placebo-controlled bipolar depression study. No syncope event was
reported in lurasidone-treated subjects. Orthostatic hypotension, as assessed by vital signs and
occurring at any post-baseline assessment, occurred with a frequency of 1.1% with lurasidone 20
to 80 mg/day, compared to 0.6% with placebo.

QT Interval

Thorough QT Study: The effects of lurasidone on the QT/QTc interval were evaluated in a
dedicated QT study. The trial involved lurasidone doses of 120 and 600 mg once daily and
ziprasidone (80 mg twice daily) as a positive control. The study was conducted in 87 clinically
stable patients with schizophrenia. ECG data were collected over an 8 hour time period on the
baseline day (Day 0) and on Day 11 of the double-blind treatment period. Statistically significant
increases from baseline in the QTcF (N=63) interval were observed from 1 to 8 hour post-dosing
with lurasidone 120 mg, lurasidone 600 mg, and ziprasidone 160 mg. The maximum mean
increases in QTcF from baseline were 11.6 msec for lurasidone 120 mg (N=22), 9.9 msec for
lurasidone 600 mg (N=18), and 21.1 msec for ziprasidone (N=23). There was no apparent dose
(exposure)-response relationship in this study. No patients treated with lurasidone experienced
QTc increases >60 msec from baseline, or a QTc of >500 msec.

Phase 2/3 clinical studies: In the short-term, placebo-controlled trials, a single 12-lead ECG was
recorded at screening, at baseline in most studies, and at one or more days during the double-
blind period, at either pre-dose or ata single post-dosing time point. In the short-term, placebo-
controlled trials, no post-baseline QTc prolongations exceeding 500 msec were reported in
patients treated with lurasidone or placebo, or any of the active comparators.

The use of lurasidone should be avoided in combination with drugs known to prolong QTc
including Class 1A antiarrhythmics (e.g., quinidine, procainamide) or Class 3 antiarrhythmics
(e.g., amiodarone, sotalol), antipsychotic medications (e.g., ziprasidone, chlorpromazine,
thioridazine), and antibiotics (e.g., gatifloxacin, moxifloxacin). lurasidone should also be avoided
in patients with a history of cardiac arrhythmias and in other circumstances that may increase the
risk of the occurrence of torsade de pointes and/or sudden death in association with the use of
drugs that prolong the QTc interval, including bradycardia, hypokalemia, or hypomagnesemia;
and presence of congenital prolongation of the QT interval.

Venous Thromboembolism
See also WARNINGS AND PRECAUTIONS, Hematologic, Venous Thromboe mbolis m.

Dependence/Tolerance

Lurasidone has not been systematically studied in humans for its potential for abuse or physical
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dependence or its ability to induce tolerance. While clinical studies with lurasidone did not reveal
any tendency for drug-seeking behaviour, these observations were not systematic and it is not
possible to predict the extent to which a CNS-active drug will be misused, diverted, and/or
abused once it is marketed. Patients should be evaluated carefully for a history of drug abuse, and
such patients should be observed carefully for signs of lurasidone misuse or abuse (e.g.,
development of tolerance, drug-seeking behaviour, increases in dose).

Endocrine and Metabolism

Hyperglycemia and Diabetes Mellitus [sce ADVERSE REACTIONS]

Hyperglycemia, in some cases extreme and associated with ketoacidosis or hyperosmolar coma
or death, has been reported in patients treated with atypical antipsychotics. These cases were, for
the most part, seen in post-marketing clinical use and epidemiologic studies, and not in clinical
trials. Diabetic ketoacidosis (DKA) has occurred in patients treated with antipsychotics with no
reported history of hyperglycemia.

In clinical trials, hyperglycemia or exacerbation of pre-existing diabetes has occasionally been
reported during treatment with lurasidone.

Assessment of the relationship between atypical antipsychotic use and glucose abnormalities is
complicated by the possibility of an increased background risk of diabetes mellitus in patients
with schizophrenia and the increasing incidence of diabetes mellitus in the general population.
Given these confounders, the relationship between atypical antipsychotic use and hyperglycemia-
related adverse events is not completely understood. However, epidemiological studies, which

did not include lurasidone, suggest an increased risk of treatment-emergent hyperglycemia-
related adverse events in patients treated with the atypical antipsychotics. Because lurasidone was
not marketed at the time these studies were performed, it is not known if lurasidone is associated
with this increased risk. Precise risk estimates for hyperglycemia-related adverse events in
patients treated with atypical antipsychotics are not available.

Patients should have baseline and periodic monitoring of blood glucose and body weight. Any
patient treated with atypical antipsychotics should be monitored for symptoms of hyperglycemia
including polydipsia, polyuria, polyphagia, and weakness. Patients who develop symptoms of
hyperglycemia during treatment with atypical antipsychotics should undergo fasting blood
glucose testing. In some cases, hyperglycemia has resolved when the atypical antipsychotic was
discontinued; however, some patients required continuation of anti-diabetic treatment despite
discontinuation of the suspect drug. Patients with risk factors for diabetes mellitus (e.g., obesity,
family history of diabetes) who are starting treatment with atypical antipsychotics should undergo
fasting blood glucose testing at the beginning of treatment and periodically during treatment.
Patients with an established diagnosis of diabetes mellitus who are started on atypical
antipsychotics should be monitored regularly for worsening of glucose control.

Hyperprolactine mia
As with other drugs that antagonize dopamine D, receptors, lurasidone can elevate prolactin

levels [sce ADVERSE REACTIONS].
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Hyperprolactinemia may suppress hypothalamic GnRH, resulting in reduced pituitary
gonadotrophin secretion. This, in turn, may inhibit reproductive function by impairing gonadal
steroidogenesis in both female and male patients. Galactorrhea, amenorrhea, gynecomastia, and
impotence have been reported with prolactin-elevating compounds. Long-standing
hyperprolactinemia when associated with hypogonadism may lead to decreased bone mineral
density in both female and male patients.

Tissue culture experiments indicate that approximately one-third of human breast cancers are
prolactin dependent in vitro, a factor of potential importance if the prescription of these drugs is
considered in a patient with previously detected breast cancer. Asis common with compounds
which increase prolactin release, an increase in mammary gland neoplasia was observed in a
lurasidone carcinogenicity study conducted in rats and mice [see TOXICOLOGY]. The
physiological differences between rats and humans with regard to prolactin make the clinical
significance of these findings unclear. To date, neither clinical nor epidemiological studies have
shown an association between chronic administration of these drugs and mammary
tumorigenesis.

Schizophrenia

Adults

In short-term, placebo-controlled trials in patients with schizophrenia, the proportion of patients
with prolactin elevations >5X ULN was 2.8% for lurasidone-treated patients versus 1.0% for
placebo-treated patients. The proportion of female patients with prolactin elevations >5X ULN
was 5.7% for lurasidone-treated patients versus 2.0% for placebo-treated female patients. The
proportion of male patients with prolactin elevations >5X ULN was 1.6% versus 0.6% for
placebo-treated male patients.

Adolescents

The proportion of patients with prolactin elevations >5X ULN was 0.5% for lurasidone-treated
patients (1.0% for 40 mg and 0% for 80 mg dose) versus 1.0% for placebo-treated patients. The
proportion of female patients with prolactin elevations >5X ULN was 1.3% for lurasidone-treated
patients (2.4% for 40 mg and 0% for 80 mg dose) versus 0% for placebo-treated female patients.
The proportion of male patients with prolactin elevations >5X ULN was 0% for lurasidone-
treated patients versus 1.6% for placebo-treated male patients.

Bipolar Depression

Adults

Monotherapy

In the short-term, placebo-controlled monotherapy study, the proportion of patients with prolactin
elevations >5X ULN was 0.4% for lurasidone-treated patients versus 0.0% for placebo-treated
patients. The proportion of female patients with prolactin elevations >5X ULN was 0.6% for
lurasidone-treated patients versus 0% for placebo-treated female patients. There were no
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prolactin elevations >5X ULN in male patients.

Adjunctive Therapy
In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, there were no
patients with prolactin elevations >5X ULN.

Children and Adolescents

In the children and adolescents short-term, placebo-controlled bipolar depression study, the
proportion of patients with prolactin elevations >5X ULN was 0% for lurasidone-treated patients
versus 0.6% for placebo-treated patients. The proportion of female patients with prolactin
elevations >5X ULN was 0% for lurasidone-treated patients versus 1.3% for placebo-treated
female patients. The proportion of male patients with prolactin elevations >5X ULN was 0% for
lurasidone-treated patients versus 0% for placebo-treated male patients.

The median change from baseline to endpoint in prolactin levels for lurasidone-treated patients
was +1.10 ng/mL and was +0.50 ng/mL for placebo-treated patients. For lurasidone-treated
patients, the median change from baseline to endpoint for males was +0.85 ng/mL and for
females was +2.50 ng/mL [See ADVERSE REACTIONS, Abnormal Hematologic and
Clinical Chemistry Findings, Hyperprolactinemia].

Weight Gain

Schizophrenia

Adults

In pooled short-term (6-week) clinical trials, the mean change in weight was a 0.43 kg increase
for lurasidone-treated patients compared to a 0.02 kg decrease for placebo-treated patients. The
proportion of patients with a >7% increase in body weight (at Endpoint) was 4.8% for lurasidone-
treated patients versus 3.3% for placebo-treated patients.

Adolescents

In the short-term (6 week), placebo-controlled adolescent schizophrenia study, the mean weight
gain was 0.5 kg for lurasidone-treated patients (0.3 kg for 40 mg and 0.7 kg for 80 mg dose)
compared to 0.2 kg for placebo-treated patients. The proportion of patients with a > 7% increase
in body weight (at Endpoint) was 2.3% for lurasidone-treated patients (2.8% for 40 mg and 1.9%
for 80 mg dose) versus 4.5% for placebo-treated patients.

Bipolar Depression

Adults

Monotherapy

In the short-term, placebo-controlled monotherapy study, the mean weight gain was 0.29 kg for
lurasidone-treated patients compared to -0.04 kg for placebo-treated patients. The proportion of
patients with a > 7% increase in body weight (at Endpoint) was 2.4% for lurasidone-treated
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patients versus 0.7% for placebo-treated patients.

Adjunctive Therapy

In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, the mean weight
gain was 0.11 kg for lurasidone-treated patients compared to 0.16 kg for placebo-treated patients.
The proportion of patients with a > 7% increase in body weight (at Endpoint) was 3.1% for
lurasidone-treated patients versus 0.3% for placebo-treated patients.

Children and Adolescents

In the children and adolescents short-term, placebo-controlled bipolar depression study, 7% of
lurasidone-treated patients reported weight gain as an adverse event compared to 2% of placebo-
treated patients. The mean weight gain was 0.7 kg for lurasidone-treated patients compared to 0.5
kg for placebo-treated patients. The proportion of patients with a > 7% increase in body weight
(at Endpoint) was 4.0% for lurasidone-treated patients versus 5.3% for placebo-treated patients.

Gastrointestinal

Antiemetic Effect

Drugs that have dopamine antagonist effects may have an antiemetic effect. Such an effect may
mask signs of toxicity due to overdosage of other drugs, or may mask symptoms of disease such
as brain tumour or intestinal obstruction.

Genitourinary

Rare cases of priapism have been reported with antipsychotic use, such as lurasidone. This
adverse reaction is generally not found to be dose-dependent or correlated with the duration of
treatment.

Hematologic

Leukopenia, Neutropenia, and Agranulocytosis

Neutropenia, granulocytopenia, and agranulocytosis have been reported during antipsychotic use.
Therefore, it is recommended that patients have their complete blood count (CBC) tested prior to
starting lurasidone and then periodically throughout treatment.

Possible risk factors for leukopenia/neutropenia include pre-existing low white blood cell count
(WBC) and history of drug induced leukopenia/neutropenia. Patients with a pre-existing low
WBC or a history of drug induced leukopenia/neutropenia should have their complete blood
count (CBC) monitored frequently during the first few months of therapy and Sandoz Lurasidone
should be discontinued at the first sign of decline in WBC, in the absence of other causative
factors. Patients with neutropenia should be carefully monitored for fever or other symptoms or
signs of infection and treated promptly if such symptoms or signs occur. Patients with severe
neutropenia (absolute neutrophil count <1 x 10%/L) should discontinue lurasidone and have their
WBC followed until recovery.
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Venous Thromboe mbolism

Venous thromboembolism (VTE), including fatal pulmonary embolism, has been reported with
antipsychotic drugs, including lurasidone, in case reports and/or observational studies. When
prescribing Sandoz Lurasidone all potential risk factors for VTE should be identified and
preventative measures undertaken.

Hepatic

See WARNINGS AND PRECAUTIONS, Special Populations, Use in Patients with Hepatic
Impairment, DOSAGE AND ADMINISTRATION and ACTION AND CLINICAL
PHARMACOLOGY.

Immune

Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS)
Post market cases of DRESS have been reported in association with similar atypical

antipsychotic drugs within the class.

Neurologic

Neuroleptic Malignant Syndrome

A potentially fatal symptom complex sometimes referred to as Neuroleptic Malignant Syndrome
(NMS) has been reported in association with administration of antipsychotic drugs, including
lurasidone [see ADVERSE REACTIONS].

Clinical manifestations of NMS are hyperpyrexia, muscle rigidity, altered mental status, and
evidence of autonomic instability (irregular pulse or blood pressure, tachycardia, diaphoresis, and
cardiac dysrhythmia). Additional signs may include elevated creatine phosphokinase,
myoglobinuria (rhabdomyolysis), and acute renal failure.

In arriving at a diagnosis, it is important to identify cases where the clinical presentation includes
both serious medical illness (e.g., pneumonia, systemic infection) and untreated or inadequately
treated extrapyramidal signs and symptoms (EPS). Other important considerations in the
differential diagnosis include central anticholinergic toxicity, heat stroke, drug fever, and primary
central nervous system pathology.

The management of NMS should include: 1) immediate discontinuation of all antipsychotic
drugs, including lurasidone, and other drugs not essential to concurrent therapy; 2) intensive
symptomatic treatment and medical monitoring; and 3) treatment of any concomitant serious
medical problems for which specific treatments are available. There is no general agreement
about specific pharmacological treatment regimens for uncomplicated NMS.

If a patient requires antipsychotic drug treatment after recovery from NMS, the potential
reintroduction of drug therapy should be carefully considered. The patient should be carefully
monitored, since recurrences of NMS have been reported.
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Tardive Dyskinesia [sse ADVERSE REACTIONS]

Tardive dyskinesia, a syndrome consisting of potentially irreversible, involuntary, dyskinetic
movements, may develop in patients treated with antipsychotic drugs. Although the prevalence of
the syndrome appears to be highest among the elderly, especially elderly women, it is impossible
to rely upon prevalence estimates to predict, at the inception of antipsychotic treatment, which
patients are likely to develop the syndrome. Whether antipsychotic drug products differ in their
potential to cause tardive dyskinesia is unknown.

The risk of developing tardive dyskinesia and the likelihood that it will become irreversible are
believed to increase as the duration of treatment and the total cumulative dose of antipsychotic
drugs administered to the patient increase. However, the syndrome can develop, although much
less commonly, after relatively brief treatment periods at low doses.

There is no known treatment for established cases of tardive dyskinesia, although the syndrome
may remit, partially or completely, if antipsychotic treatment is withdrawn. Antipsychotic
treatment, itself, however, may suppress (or partially suppress) the signs and symptoms of the
syndrome and thereby may possibly mask the underlying process. The effect that symptomatic
suppression has upon the long-term course of the syndrome is unknown.

Given these considerations, Sandoz Lurasidone should be prescribed in a manner that is most
likely to minimize the occurrence of tardive dyskinesia. Chronic antipsychotic treatment should
generally be reserved for patients who suffer from a chronic illness that 1) is known to respond to
antipsychotic drugs, and 2) for whom alternative, equally effective, but potentially less harmful
treatments are not available or appropriate. In patients who do require chronic treatment, the
smallest dose and the shortest duration of treatment producing a satisfactory clinical response
should be sought. The need for continued treatment should be reassessed periodically.

If signs and symptoms of tardive dyskinesia appear in a patient on Sandoz Lurasidone, drug
discontinuation should be considered. However, some patients may require treatment with
Sandoz Lurasidone despite the presence of the syndrome.

Seizures

As with other antipsychotic drugs, lurasidone should be used cautiously in patients with a history
of seizures or with conditions that lower the seizure threshold, e.g., Alzheimer’s dementia [see
ADVERSE REACTIONS]. Conditions that lower the seizure threshold may be more prevalent

in patients 65 years or older.

Potential for Cognitive and Motor Impairme nt
Lurasidone, like other antipsychotics, has the potential to impair judgement, thinking, or motor

skills [see ADVERSE REACTIONS]. Somnolence is a commonly reported adverse event in
patients treated with lurasidone.

Patients should be cautioned about operating hazardous machinery, including motor vehicles,
until they are reasonably certain that therapy with Sandoz Lurasidone does not affect them
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adversely.

Schizophrenia

Adults
In short-term, placebo-controlled schizophrenia studies, somnolence was reported n 17% of
patients treated with lurasidone doses from 20 mg to 160 mg/day.

Adolescents

In a short-term (6 week), placebo-controlled adolescent schizophrenia study, somnolence was
reported by 14.5% (31/214) of patients treated with lurasidone (15.5% lurasidone 40 mg and
13.5% lurasidone 80 mg/day) compared to 7.1% (8/112) of placebo patients.

Bipolar Depression

Adults

Monotherapy
In the short-term, placebo-controlled monotherapy study, somnolence was reported by 7.3%
(12/164) and 13.8% (23/167) of patients in the lurasidone 20-60 mg and lurasidone 80-120 mg

flexible-dose groups, respectively, compared to 6.5% (11/168) of placebo patients.

Adjunctive Therapy

In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, somnolence was
reported by 11.4% (41/360) of patients treated with lurasidone 20-120 mg compared to 5.1%
(17/334) of placebo patients.

Children and Adolescents

In the children and adolescents short-term, placebo-controlled bipolar depression study,
somnolence was reported by 11.4% (20/175) of patients treated with lurasidone 20 to 80 mg/day
compared to 5.8% (10/172) of placebo-treated patients.

Falls

Lurasidone may cause somnolence, postural hypotension, motor and sensory instability, which
may lead to falls and, consequently, fractures or other injuries. For patients with diseases,
conditions, or medications that could exacerbate these effects, complete fall risk assessments
when initiating antipsychotic treatment and recurrently for patients on long-term antipsychotic
therapy.

Psychiatric

Suicide [sce ADVERSE REACTIONS]

Suicide/suicidal thoughts or clinical worsening: Depressive episodes are associated with an
increased risk of suicidal thoughts, self-harm and suicide (suicide-related events). This risk
persists until significant remission of depression occurs. As improvement may not occur during
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the first few weeks or more of treatment, patients should be closely monitored until such
improvement occurs. It is general clinical experience that the risk of suicide may increase in the
early stages of recovery. In addition to depressive episodes associated with bipolar disorder,
depression may be co-morbid with schizophrenia.

Schizophrenia is also associated with an increased risk of suicide-related events, and thus close
supervision and appropriate clinical management of high risk patients should accompany drug
therapy.

In a short-term (6 week), placebo-controlled adolescent schizophrenia study, the incidence of
treatment-emergent suicidal ideation was 3.3% (7/213) for lurasidone-treated patients compared
to 4.5% (5/112) on placebo. No suicide attempts or completed suicides were reported in this
study.

Patients with a history of suicide-related events are also known to be ata greater risk of suicidal
thoughts or suicide attempts, and should receive careful monitoring during treatment.

Prescriptions for Sandoz Lurasidone should be written for the smallest quantity of tablets
consistent with good patient management in order to reduce the risk of overdose.

Renal

See WARNINGS AND PRECAUTIONS, Special Populations, Use in Patients with Renal
Impairment, DOSAGE AND ADMINISTRATION and ACTION AND CLINICAL

PHARMACOLOGY.

Special Populations

Pregnant Women

Teratogenic Effects: There are no adequate and well-controlled studies of lurasidone in pregnant
woman. Lurasidone was not teratogenic in rats and rabbits [see also TOXICOLOGY,
Reproductive and Developmental Toxicity].

Non-Teratogenic Effects: Neonates exposed to antipsychotic drugs during the third trimester of
pregnancy are at risk for extrapyramidal and/or withdrawal symptoms following delivery. There
have been reports of agitation, hypertonia, hypotonia, tremor, somnolence, respiratory distress,
and feeding disorder in these neonates. These complications have varied in severity; while in
some cases symptoms have been self-limited, in other cases neonates have required intensive care
unit support and prolonged hospitalization.

Patients should be advised to notify their physician if they become pregnant or intend to become
pregnant during treatment with Sandoz Lurasidone. Sandoz Lurasidone should be used during

pregnancy only if the potential benefit justifies the potential risk to the fetus.

Labour and Delivery
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The effect of lurasidone on labour and delivery in humans is unknown.

Nursing Women

Lurasidone was excreted in milk of rats during lactation. It is not known whether lurasidone or its
metabolites are excreted in human milk. It is recommended that women receiving lurasidone
should not breast-feed.

Pediatrics (< 18 years of age)

When prescribing to adolescents with schizophrenia (15-17 years of age) or adolescents with
depressive episodes associated with bipolar I disorder (13 -17 years of age), clinicians must take
into account the safety concerns associated with all antipsychotic drugs which include:
extrapyramidal effects, hyperglycemia, weight gain, and hyperlipidemia, which canbe more
frequent or more severe in this patient population than in adults [see WARNINGS AND
PRECAUTIONS and ADVERSE REACTIONS]. Sandoz Lurasidone should only be
prescribed to adolescents with schizophrenia or bipolar I disorder by clinicians who are
experienced in the diagnosis and treatment of adolescents with psychiatric illness and who are
experienced in the early detection and management of the above-mentioned safety issues
associated with this class of drugs.

Weight gain has been observed with atypical antipsychotic use in pediatric and adolescent patient
populations. Independent of any drug-specific effects, weight gain canbe associated with adverse
changes in other metabolic parameters (e.g., glucose and lipid metabolism).

Abnormal childhood weight and metabolic status can have adverse effects on cardiovascular
outcomes in adulthood. Weight gain and adverse effects on other metabolic parameters associated
with atypical antipsychotics can be more frequent or more severe in pediatric and adolescent
patients than in the adult patients.

The long-term safety, including cardiometabolic effects and effects on growth, maturation and
behavioural development in patients under 18 years of age has not been systematically evaluated.

Schizophrenia

The safety and efficacy of lurasidone in the treatment of manifestations of schizophrenia in
adolescents (15 to 17 years) were established in a 6-week, placebo-controlled clinical study in
326 adolescent patients [see DOSAGE AND ADMINISTRATION, ADVERSE REACTIONS,
and CLINICAL TRIALS].

The following adverse events reported in the study in adolescents with schizophrenia were
reported at a greater incidence rate compared to the adult schizophrenia studies, or with a greater
differential over placebo: Nausea (differential over placebo 10.9% for all doses in adolescents
versus 5% average for all doses in adult studies), vomiting (differential over placebo 5.7% for all
doses in adolescents versus 2% average for all doses in adult studies), dizziness (differential over
placebo 3.8% for all doses in adolescents versus 2% average for all doses in adult studies), and
diarrhea (differential over placebo 1.8% for all doses in adolescents; all cases resolved within a
few days without dose adjustment or discontinuation) [see ADVERSE REACTIONS].
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Irritability Associated with Autistic Disorder

Efficacy was not demonstrated in a 6-week study evaluating lurasidone 20 mg/day and 60
mg/day for the treatment of pediatric patients 6 to 17 years of age with irritability associated with
autistic disorder.

Bipolar Depression

The safety and efficacy of lurasidone 20 to 80 mg/day for the treatment of bipolar depression in
adolescents (13 to 17 years) was established in a 6-week, placebo-controlled clinical study in 343
children and adolescents (10-17 years). Lurasidone is not indicated for the treatment of
depressive episodes in bipolar I disorder in patients less than 13 years of age due to insufficient
safety and efficacy data [sce ADVERSE REACTIONS, DOSAGE AND ADMINISTRATION
and CLINICAL TRIALS].

The following adverse events reported in the study in children and adolescents with bipolar
depression were reported at a greater incidence rate compared to the adult bipolar monotherapy
studies, or with a greater differential over placebo: Nausea (differential over placebo 10.2% in
children and adolescents versus 6.2% average for all doses in adult monotherapy studies),
vomiting (differential over placebo 2.8% in children and adolescents versus 2.4% average for all
doses in adult monotherapy studies), somnolence (differential over placebo 5.6% in children and
adolescents versus 4.1% average for all doses in adult monotherapy studies), weight increase
(differential over placebo 5.2% in children and adolescents), abdominal pain upper (differential
over placebo 1.1% in children and adolescents), insomnia (differential over placebo 2.8% in
children and adolescents), dizziness (differential over placebo 1% in children and adolescents).

Geriatrics (= 65 years of age):

Clinical studies of lurasidone did not include sufficient numbers of patients aged 65 and older to
determine whether or not they respond differently than younger patients. Caution should, thus, be
exercised with the use of lurasidone in the elderly patient, recognizing the more frequent hepatic,
renal, central nervous system and cardiovascular dysfunctions, and more frequent use of
concomitant medications in this population [see also WARNINGS AND PRECAUTIONS,
Hepatic, Renal, DOSAGE AND ADMINISTRATION and DRUG INTERACTIONS].

Use in Geriatric Patients with De mentia

Overall Mortality: Elderly patients with de me ntia tre ated with atypical antipsychotic drugs
have an increased mortality compared to placebo in a meta-analysis of 13 controlled trials
of various atypical antipsychotic drugs. Sandoz Lurasidone is not indicated in elderly
patients with de mentia (e.g., dementia-related psychosis) [see Boxed Warning].

Cerebrovascular Adverse Reactions, including Stroke: In placebo-controlled trials with some
atypical antipsychotics in elderly subjects with dementia, there was a higher incidence of

cerebrovascular adverse reactions (cerebrovascular accidents and transient ischemic attacks),
including fatalities, compared to placebo-treated subjects. Lurasidone is not approved for the
treatment of patients with dementia (e.g., dementia-related psychosis) [see Boxed Warning].
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Dysphagia: Esophageal dysmotility and aspiration have been associated with antipsychotic drug
use, including lurasidone. Aspiration pneumonia is a common cause of morbidity and mortality

in elderly patients, in particular those with advanced Alzheimer’s dementia. Sandoz Lurasidone is
not indicated for the treatment of dementia-related psychosis, and should not be used in patients
at risk for aspiration pneumonia.

Use in Patients with He patic Impairme nt

Caution should be exercised when starting lurasidone in patients with hepatic impairment. The
recommended starting dose is 20 mg. Patients should be treated with the lowest effective dose
that provides optimal clinical response and tolerability, which is expected to be 20-40 mg once
daily for most patients with moderate or severe hepatic impairment (Child Pugh Class B and C).
The dose should not exceed 40 mg/day in patients with severe hepatic impairment, and 80
mg/day in patients with moderate hepatic impairment [see DOSAGE AND
ADMINISTRATION and ACTION AND CLINICAL PHARMACOLOGY].

Use in Patients with Renal Impairme nt

Caution should be exercised when starting Sandoz Lurasidone in patients with renal impairment.
The recommended starting dose is 20 mg. Patients should be treated with the lowest effective
dose that provides optimal clinical response and tolerability, which is expected to be 20-40 mg
once daily for most patients with moderate and severe renal impairment (Cl,; >10 mL/min to <50
mL/min). The dose should not exceed 80 mg/day in patients with moderate and severe renal
mpairment [see DOSAGE AND ADMINISTRATION and ACTION AND CLINICAL
PHARMACOLOGY].

Use in Patients with Concomitant Illness

Clinical experience with lurasidone in patients with certain concomitant systemic illnesses is
limited. Lurasidone has not been evaluated or used to any appreciable extent in patients with a
recent history of myocardial infarction or unstable heart disease. Patients with these diagnoses
were excluded from premarketing clinical studies.

ADVERSE REACTIONS

Adverse Drug Reaction Overview

The information below is derived from an integrated clinical study database for lurasidone
consisting of 3799 adult patients exposed to one or more doses of lurasidone for the treatment of
schizophrenia and bipolar depression in placebo-controlled studies. This experience corresponds
to a total experience of 1250.9 patient-years. A total of 1106 lirasidone-treated patients had at
least 24 weeks and 371 lurasidone-treated patients had at least 52 weeks of exposure.

The information below is also derived from a short-term (6 week), placebo-controlled adolescent
study for schizophrenia in which lurasidone was administered at daily doses of 40 or 80 mg to
214 adolescent patients (13-17 years) and a children and adolescents short-term, placebo-
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controlled study for bipolar depression in which lurasidone was administered at daily doses
ranging from 20 to 80 mg to 175 child and adolescent patients (10 to 17 years). Lurasidone is not
indicated for the treatment of schizophrenia in adolescents less than 15 years of age or for the
treatment of depressive episodes in bipolar I disorder in patients less than 13 years of age due to
msufficient safety and efficacy data [see CLINICAL TRIALS].

Adverse events during exposure to study treatment were obtained by general inquiry and
voluntarily reported adverse experiences, as well as results from physical examinations, vital
signs, ECGs, weights, and laboratory investigations. Adverse experiences were recorded by
clinical investigators using their own terminology. In order to provide a meaningful estimate of
the proportion of individuals experiencing adverse events, events were grouped in standardized
categories using MedDRA terminology.

The stated frequencies of adverse reactions represent the proportion of individuals who
experienced at least once, a treatment-emergent adverse event of the type listed. Treatment-
emergent adverse events were defined as adverse experiences, which started or worsened on or
after the date of the first dose through seven days after study medication discontinuation. There
was no attempt to use investigator causality assessments; i.e., all events meeting the defined
criteria, regardless of investigator causality are included. It is important to emphasize that,
although the reactions occurred during treatment with lurasidone, they were not necessarily
caused by it. The label should be readin its entirety to gain an understanding of the safety profile
of lurasidone.

Clinical Trial Adverse Drug Reactions

Because clinical trials are conducted under very specific conditions the adverse reaction
rates observed in the clinical trials may not reflect the rates observed in practice and
should not be compared to the rates in the clinical trials of another drug. Adverse drug
reaction information from clinical trials is useful for identifying drug-related adverse
events and for approximating rates.

Short-Term, Placebo-Controlled Trials of Patients with Schizophrenia

Adults

The following findings are based on the 7 short-term, placebo-controlled premarketing studies for
schizophrenia in which lurasidone was administered at daily doses ranging from 20 to 160 mg
(n=1508) for up to 6 weeks [see also CLINICAL TRIALS].

Commonly Observed Treatment-emergent Adverse Events: The most common adverse events
(incidence > 5% in all pooled lurasidone patients in the short-term trials and at least twice the rate
of placebo) in patients treated with lurasidone were: nausea, somnolence, akathisia, and
parkinsonism (see Table 1).

Treatment-emergent Adverse Events Associated with Discontinuation of Treatment: A total of
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9.5% (143/1508) of lurasidone-treated patients and 9.3% (66/708) of placebo-treated patients
discontinued due to adverse events. There were no adverse events associated with discontinuation
in subjects treated with lurasidone that were at least 2% and at least twice the placebo rate. The
most frequent adverse events leading to discontinuation in lurasidone-treated patients were
psychiatric events related to worsening of schizophrenia (3.4%) and EPS events (1.9%). Of the
EPS events, akathisia was 1.4%.

Treatment-emergent Adverse Events Occurring at an Incidence of 2% or More in lurasidone-
treated Patients: Adverse events associated with the use of lurasidone by dose group (pooled from
different studies for the 40 mg, 80 mg, and 120 mg doses) and all doses pooled (incidence of 2%
or greater, rounded to the nearest percent, and lurasidone incidence greater than placebo in all
doses pooled) that occurred during acute therapy (up to 6-weeks in patients with schizophrenia)
are shown in Table 1.

Table 1: Treatment-emergent Adverse Events in 2% or More of Lurasidone-treated Adult
Patients and that Occurred at Greater Incidence than in the Placebo- treated
Adult Patients in Short-term Schizophrenia Studies

Percentage of Adult Patients Reporting Event
Body System or I;ﬁ)c Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone ALL
Organ Class (N=7 20 mg/d 40 mg/d 80 mg/d 120 mg/d 160 mg/d | Lurasidone
08) N=71) (N=487) (N=538) (N=291) (N=121) (N=1508)
Gastrointestinal Disorders
Nausea 5% 11% 10% 9% 13% 7% 10%
Vomiting 6% 7% 6% 9% 9% 7% &%
Dyspepsia 5% 11% 6% 5% 8% 6% 6%
pavary <% | 1% 1% 2% 4% 2% 2%
ypersecretion
Mus culoskeletal and Connective Tissue Disorders
Back Pain [ 2% | 0% | 4% | 3% | 4% | 0% | 3%
Nervous System Disorders
Somnolence* 7% 15% 16% 15% 26% 8% 17%
Akathisia 3% 6% 11% 12% 22% 7% 13%
Parkinsonism™* [ 5% 6% 9% 8% 17% 11% 10%
Dizziness 2% 6% 4% 4% 5% 6% 4%
Dystonia™** <1% 0% 3% 4% 7% 2% 4%
Psychiatric Disorders
Insomnia &% 8% 10% 11% 9% 7% 10%
Agitation 4% 10% 7% 3% 6% 5% 5%
Anxiety 4% 3% 6% 4% 7% 3% 5%
Restlessness 1% 1% 3% 1% 3% 2% 2%

Note: Figures rounded to the nearest integer

* Somnolence includes adverse event terms: hypersomnia, hypersomnolence, sedation, and somnolence

** Parkinsonismincludes adverse event terms : bradykinesia, cogwheel rigidity, drooling, extrapyramidal disorder,
hypokinesia, muscle rigidity, parkinsonism, ps ychomotor retardation, and tremor

*** Dystonia includes adverse eventterms: dystonia, oculogyric crisis, oromandibular dystonia, tongue spasm,
torticollis, and trismus
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Adolescents
The following findings are based on the short-term (6 week), placebo-controlled adolescent study
for schizophrenia in which lurasidone was administered at daily doses of 40 or 80 mg (n=214).

Commonly Observed Adverse Reactions: The most common adverse reactions (incidence >5%
and at least twice the rate of placebo) in adolescent patients (13 to 17 years) treated with
lurasidone were somnolence, nausea, akathisia, extrapyramidal symptoms (non-akathisia, 40 mg
only), rhinorrhea/rhinitis (80 mg only) and vomiting.

Adverse Reactions Associated with Discontinuation of Treatment: The incidence of
discontinuation due to adverse events between lurasidone-treated and placebo-treated adolescent
patients (13 to 17 years) was 4% and 8%, respectively (6 (5.5%) subjects receiving lurasidone 40
mg/day and 2 (1.9%) subjects receiving lurasidone 80 mg/day versus 9 (8.0%) subjects receiving
placebo). Five of the 6 subjects in the lurasidone 40 mg/day dose group discontinued due to
psychiatric disorders (anxiety, homicidal ideation, and suicidal ideation, eachin 1 subject, and
schizophrenia in 2 subjects) and 1 discontinued due to irritability. Of the 2 subjects in the
lurasidone 80 mg/day dose group who discontinued study treatment due to an adverse event, 1
did so due to schizophrenia and the other due to hypersensitivity (allergic reaction).

Adverse Reactions Occurring at an Incidence of 2% or More in Lurasidone-Treated Patients:
Adverse reactions associated with the use of lurasidone (incidence of 2% or greater, rounded to
the nearest percent and lurasidone incidence greater than placebo) that occurred during acute
therapy (up to 6-weeks in adolescent patients with schizophrenia) are shown in Table 2.

Table 2: Adverse Reactions in 2% or More of Lurasidone-Treated Adolescent Patients and
That Occurred at Greater Incidence than in the Placebo-Treated Adolescent
Patients in the Short-term Schizophrenia Study

Percentage of Patients Reporting Reaction

Body System or Organ Class Lurasidone Lurasidone All

Dictionary-derived Term giclell;(; 40 mg/day 80 mg/day Lurasidone
(N=110) (N=104) (N=214)

Gastrointestinal Disorders

Nausea 3 13 14 14

Vomiting 2 8 6 8

Diarrhea 1 3 5 4

Dry Mouth 0 2 3 2
Infections and Infestations

Viral Infection** 6 11 10 10

Rhinitis* ** 2 <1 8 4

Oropharyngeal pain 0 <1 3 2
Cardiac Disorders

Tachycardia 0 0 3 1
Nervous System Disorders

Somnolence* 7 15 13 15

Sandoz Lurasidone Page21of75



Table 2: Adverse Reactions in 2% or More of Lurasidone-Treated Adolescent Patients and
That Occurred at Greater Incidence than in the Placebo-Treated Adolescent
Patients in the Short-term Schizophrenia Study

Percentage of Patients Reporting Reaction

Body System or Organ Class Placebo Lurasidone Lurasidone All
Dictionary-derived Term 40 mg/day 80 mg/day Lurasidone

(N=112) (N=110)  (N=104)  (N=214)
Akathisa p 5 9 9
Dizziness 1 5 5 5

Note: Figures rounded to the nearestinteger

* Somnolence includes adverse event terms: hypersomnia, sedation, and somnolence

** Viral Infection includes adverse event terms : nasopharyngitis, influenza, viral infection, upper respiratory tract
infection

*** Rhinitis incudes adverseevent terms : thinitis, allergic rhinitis, rhinorrhea, and nasal congestion

Short-Term, Placebo-Controlled Trials of Patients with Bipolar Depression
Adults

Monotherapy

The following findings are based on the short-term, placebo-controlled, monotherapy study for
bipolar depression (involving lower and higher dose ranges) in which lurasidone was
administered at daily doses ranging from 20 to 120 mg (n=331).

Commonly Observed Treatment-emergent Adverse Events: The most common adverse events
(incidence > 5% and at least twice the rate of placebo) in patients treated with lurasidone were
akathisia and parkinsonism.

Treatment-emergent Adverse Events Associated with Discontinuation of Treatment: A total of
6.0% (20/331) of lurasidone-treated patients and 5.4% (9/168) of placebo-treated patients
discontinued due to adverse events. There were no adverse events associated with discontinuation
in subjects treated with lurasidone that were at least 2% and at least twice the placebo rate.

Treatment-emergent Adverse Events Occurring at an Incidence of 2% or More in lurasidone-
treated Patients: Adverse events associated with the use of lurasidone (incidence of 2% or greater,
rounded to the nearest percent and lurasidone incidence greater than placebo) that occurred

during acute therapy (up to 6 weeks in patients with bipolar depression) are shown in Table 3.

Sandoz Lurasidone Page22of75



Table 3: Treatment-emergent Adverse Events in 2% or More of Lurasidone-treated Adult
Patients (Monotherapy) and that Occurred at Greater Incidence than in the
Placebo-treated Patients in a Short-term Bipolar Depression Study

Percentage of Adult Patients Reporting Reaction

Body System or Organ Class  Placebo Lurasidone Lurasidone A.l !
Dictionary-derived Term (N=168) 20-60 mg/day 80-120 mg/day Lurasidone
(%) (N=164) (N=167) (N=331)
° (%) (%) (%)
Gastrointestinal Disorders
Nausea 8 10 17 14
Dry Mouth 4 6 4 5
Vomiting 2 6 4
Diarrhea 2 3 4
Infections and infestations
Nasopharyngitis 1 4 4 4
Influenza 1 <1 2 2
Urinary Tract Infection <1 2 1
Musculoskeletal and
Connective Tissue Disorders
Back Pain <1 3 <1 2
Nervous System Disorders
Extrapyramidal Symptoms* 2 5 9
Somnolence** 7 7 14 11
Akathisia 2 8 11 9
Psychiatric Disorders
Anxiety 1 4 5 4

Note: Figures rounded tothe nearestinteger

* Extrapyramidal symptoms includes adverse event terms: bradykinesia, cogwheel rigidity, drooling, dystonia,
extrapyramidal disorder, glabellar reflex abnormal, hypokinesia, muscle rigidity, oculogyric crisis, oromandibular
dystonia, parkinsonism, psychomotor retardation, tongue spasm, torticollis, tremor, and trismus

** Somnolence includes adverse event terms : hypers omnia, hypersomnolence, sedation, and somnolence

Adjunctive Therapy

The following findings are based on two short-term, placebo-controlled adjunctive therapy
studies for bipolar depression in which lurasidone was administered at daily doses ranging from
20 to 120 mg as adjunctive therapy with lithium or valproate (n=360).

Commonly Observed Treatment-emergent Adverse Events: The most common adverse events
(incidence > 5% and at least twice the rate of placebo) in subjects treated with lurasidone were
akathisia and somnolence.

Treatment-emergent Adverse Events Associated with Discontinuation of Treatment: A total of
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5.8% (21/360) of lurasidone-treated patients and 4.8% (16/334) of placebo-treated patients
discontinued due to adverse events. There were no adverse events associated with discontinuation
in subjects treated with lurasidone that were at least 2% and at least twice the placebo rate.

Treatment-emergent Adverse Events Occurring at an Incidence of 2% or More in lurasidone-
treated Patients: Adverse events associated with the use of lurasidone (incidence of 2% or greater,
rounded to the nearest percent and lurasidone incidence greater than placebo) that occurred
during acute therapy (up to 6 weeks in patients with bipolar depression) are shown in Table 4.

Table 4: Treatment-emergent Adverse Events in 2% or More of lurasidone-treated Adult
Patients (Adjunctive Therapy) and that Occurred at Greater Incidence than in
the Placebo-treated Patients in a Short-term Bipolar Depression Study

Percentage of Patients Reporting Reaction

Body System or Organ Class Placebo Lurasidone
Dictionary-derived Term (N=334) (N=360)

Gastrointestinal Disorders

Nausea 10 14

Vomiting 1 4
General Disorders

Fatigue 1 3
Infections and Infestations

Nasopharyngitis 2 4
Investigations

Weight increased 1 3
Metabolism and Nutrition Disorders

Increased Appetite 1 3
Nervous System Disorders

Extrapyramidal disorder** 9 14

Somnolence* 5 11

Akathisia 5 11

Psychiatric Disorders
Restlessness 1 4

Note: Figures rounded to the nearestinteger

* Somnolence includes adverse event terms: hypersomnia, hypersomnolence, sedation, and somnolence

** Extrapyramidal symptoms includes adverse eventterms: bradykinesia, cogwheel rigidity, drooling, dystonia,
extrapyramidal disorder, hypokinesia, muscle rigidity, oculogyric crisis, oromandibular dystonia, parkinsonism,
psychomotor retardation, tongue spasm, torticollis, tremor, and trismus

Treatment-emergent Adverse Events by Concomitant Use of Lithium or Valproate: A higher
incidence of treatment-emergent adverse-events was reported for lurasidone administered with
lithum compared with lurasidone administered with valproate. Treatment-emergent adverse
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events associated with use of lurasidone and lithum-treated subjects with an incidence > 5% and
at least twice the rate of lurasidone and valproate-treated subjects were parkinsonism (19% versus
8%).

Children and Adolescents

Lurasidone is not indicated for the treatment of depressive episodes in bipolar I disorder in
patients less than 13 years of age due to insufficient safety and efficacy data. The following
findings are based on the children and adolescents short-term (6 weeks), placebo-controlled study
for bipolar depression in which lurasidone was administered at daily doses ranging from 20 to 80
mg (N=175).

Commonly Observed Adverse Reactions: The most common adverse reactions (incidence > 5%,
and at least twice the rate of placebo) in children and adolescents (10 to 17 years) treated with
lurasidone were nausea, weight increase, and insomnia.

Adverse Reactions Associated with Discontinuation of Treatment: The incidence of
discontinuation due to adverse reactions between lurasidone- and placebo-treated children and
adolescents (10 to 17 years) was 2% and 2%, respectively. Fatigue, restless leg syndrome and
bipolar disorder were reported in the lurasidone-treated group. Depression, mania and psychotic
disorder were reported in the placebo-treated group.

Adverse Reactions Occurring at an Incidence of 2% or More in Lurasidone-Treated Patients:
Adverse reactions associated with the use of lurasidone (incidence of 2% or greater, rounded to
the nearest percent and lurasidone incidence greater than placebo) that occurred during acute
therapy (up to 6 weeks in patients with bipolar depression) are shown in Table 5.

Table 5: Adverse Reactions in 2% or More of Lurasidone-Treated Patients and That
Occurred at Greater Incidence than in the Placebo-Treated Patients in the
Children and Adolescents Short-term Bipolar Depression Study

Percentage of Patients Reporting Reaction

Body System or Organ Class Placebo Lurasidone 20 to 80
Dictionary-derived Term (N=172) mg/day (N=175)
Gastrointestinal Disorders

Nausea 6 16
Vomiting 4 6
Abdominal Pain Upper 2 3

Diarrhea 2 3
Abdominal Pain 1 3

General Disorders and Administration Site Conditions

Fatigue 2 3
Investigations
Weight Increased 2 7

Metabolism and Nutrition Disorders
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Table 5: Adverse Reactions in 2% or More of Lurasidone-Treated Patients and That
Occurred at Greater Incidence than in the Placebo-Treated Patients in the
Children and Adolescents Short-term Bipolar Depression Study

Percentage of Patients Reporting Reaction

Body System or Organ Class Placebo Lurasidone 20 to 80
Dictionary-derived Term (N=172) mg/day (N=175)
Decreased Appetite 2 4

Nervous System Disorders

Somnolence* 6 11
Extrapyramidal symptoms™** 5 6

Dizziness 5 6

Psychiatric Disorders

Insomnia 2 5
Abnormal Dreams 2 2

Respiratory, Thoracic and Mediastinal Disorders
Oropharyngeal Pain 2 2

Note: Figures rounded to the nearestinteger

*Somnolence includes adverse eventterms: hypersomnia, hypersomnolence, sedation, and somnolence

**EPS includes adverseeventterms: akathisia, cogwheelrigidity, dyskinesia, dystonia, hyperkinesia, joint stiffness,
muscle rigidity, muscle spasms, musculoskeletal stiffness, oculogyric crisis, parkinsonism, tardive dyskinesia, and
tremor

Dose-Related Adverse Events
Schizophrenia

Adults

In pooled data from the short-term, placebo-controlled, fixed-dose studies, there were no dose-
related adverse events (greater than 5% incidence) in patients treated with lurasidone across the
20 mg/day to 160 mg/day dose range. However, the frequency of akathisia increased with dose
up to 120 mg/day (5.6% lurasidone 20 mg, 10.7% lurasidone 40 mg, 12.3% lurasidone 80 mg,
and 22.0% lurasidone 120 mg); akathisia was reported by 7.4% (9/121) of patients receiving 160
mg/day. Akathisia occurred in 3.0% of subjects receiving placebo.

Adolescents

In the short-term, placebo-controlled adolescent study for schizophrenia, treatment emergent
adverse events reported at an incidence of > 5% in either lurasidone group (or both) and that were
more common in the 80 mg/day group than the 40 mg/day group were: nausea (14.4% vs 12.7%);
somnolence (11.5% vs 9.1); headache (10.6% vs 6.4%); insomnia (6.7% vs 5.5%); agitation
(5.8% vs 4.5%).

Bipolar Depression
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Monotherapy
In the short-term, placebo-controlled monotherapy study (involving lower and higher lurasidone

dose ranges), the adverse events that occurred with a greater than 5% incidence in the patients
treated with lurasidone in any dose group and greater than placebo in both groups were nausea
(10.4%, 17.4%), somnolence (7.3%, 13.8%), akathisia (7.9%, 10.8%), parkinsonism (4.9%,
7.8%), and msomnia (4.9%, 6.6%) for lurasidone 20-60 mg/day and lurasidone 80-120 mg/day
flexible-dose groups, respectively.

Extrapyramidal Symptoms
Schizophrenia

Adults

In the short-term, placebo-controlled schizophrenia studies in adults, for lurasidone-treated
patients, the incidence of reported EPS-related events, excluding akathisia and restlessness, was
13.5% versus 5.8% for placebo-treated patients. The incidence of akathisia for lurasidone-treated
patients was 12.9% versus 3.0% for placebo-treated patients. The frequency of EPS events in
general increased with dose up to 120 mg/day. Incidence of EPS in adults by dose is provided in
Table 6.

Table 6: Percentage of EPS Compared to Placebo in Short-term Schizophrenia Studies in Adults

Lurasidone | Lurasidone | Lurasidone Lurasidone | Lurasidone
Placebo 20 mg/day | 40 mg/day | 80 mg/day 120 160
Adverse Event Term | (N=708) B _ — mg/day mg/day
o (N=71) (N=487) (N=538) = =
(%) (%) (%) (%) (N=291) (N=121)
(%) (%)
All EPS events 9 10 21 23 39 20
All EPS events,
excluding 6 6 11 12 22 13
Akathisia/Restlessness
Akathisia 3 6 11 12 22 7
Dystonia* <1 0 4 5 7 2
Parkinsonism** 5 6 9 8 17 11
Restlessness 1 1 3 1 3 2

Note: Figures rounded to the nearestinteger
* Dystonia includes adverse event terms : dystonia, oculogyric crisis, oromandibular dystonia, tongue spasm,

torticollis, and trismus

** Parkinsonismincludes adverse event terms: bradykinesia, cogwheelrigidity, drooling, extrapyramidal disorder,
hypokinesia, muscle rigidity, parkinsonism, psychomotor retardation, and tremor

Adolescents

In the short-term, placebo-controlled schizophrenia study in adolescent patients (13 to 17 years),
the incidence of extrapyramidal symptoms (EPS), excluding events related to akathisia, for
lurasidone-treated patients was higher in the 40 mg (10%) and the 80 mg (7.7%) treatment groups
vs. placebo (3.6%); and the incidence of akathisia-related events for lurasidone-treated patients
was 8.9% vs. 1.8% for placebo-treated patients. Incidence of EPS in adolescents by dose is
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provided in Table 7.

Table 7: Incidence of EPS Compared to Placebo in Adolescent Schizophrenia Study

Lurasidone
Placebo 40 mg/day 80 mg/day
Adverse Event Term (N=112) (N=110) (N=104)
(%) (%) (%)

All EPS events 5 14 14
All EPS events, excluding 4 10 8
Akathisia/Restlessness

Akathisia 2 9 9

Parkinsonism** <1 4 0

Dyskinesia <1 <1 1

Dystonia* 0 <1 1

Note: Figures rounded to the nearestinteger
* Dystonia includes adverse event terms : dystonia, trismus, oculogyric crisis, oro mandibular dystonia, tongue spasm,
and torticollis

** Parkinsonismincludes adverse event terms: bradykinesia, drooling, extrapyramidal disorder, glabellar reflex
abnormal, hypokinesia, parkinsonism, and psychomotor retardation

Bipolar Depression

Adults

Monotherapy

In the short-term, placebo-controlled monotherapy study, for lurasidone-treated patients, the
incidence of reported events related to EPS, excluding akathisia and restlessness, was 6.9%
versus 2.4% for placebo-treated patients. The incidence of akathisia for lurasidone-treated
patients was 9.4% versus 2.4% for placebo-treated patients. Incidence of EPS by dose groups is
provided in Table 8.

Table 8: Percentage of EPS Compared to Placebo in the Monotherapy Bipolar Depression
Study in Adults

Lurasidone
Placebo 20 to 60 mg/day 80 to 120 mg/day
Adverse Event Term (N=168) (N=164) (N=167)
(%) (%) (%)

All EPS events 5 12 20
All EPS events, excluding ) 5 9
Akathisia/Restlessness

Akathisia 2 8 11

Dystonia* 0 0 2

Parkinsonism** 2 5 8

Restlessness <1 0 3

Note: Figures rounded to the nearestinteger
* Dystonia includes adverse event terms: dystonia, oculogyric crisis, oromandibular dystonia, tongue spasm,
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torticollis, and trismus
** Parkinsonismincludes adverse event terms: bradykinesia, cogwheel rigidity, drooling, extrapyramidal disorder,
glabellarreflex abnormal, hypokinesia, muscle rigidity, parkinsonism, psychomotor retardation, and tremor

Adjunctive Therapy

In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, for lurasidone-
treated patients, the incidence of reported events related to EPS, excluding akathisia and
restlessness, was 13.9% versus 8.7% for placebo-treated patients. The incidence of akathisia for
lurasidone-treated patients was 10.8% versus 4.8% for placebo-treated patients. Incidence of EPS
is provided in Table 9.

Table 9: Percentage of EPS Compared to Placebo in the Adjunctive Therapy
Bipolar Depression Studies in Adults

Placebo All Lurasidone
Adverse Event Term (N=334) (N=360)
(%) (%)
All EPS events 13 24
All EPS events, excluding 9 14
Akathisia/Restlessness
Akathisia 5 11
Dystonia* 1 1
Parkinsonism** 8 13
Restlessness 1 4

Note: Figures rounded tothe nearestinteger

* Dystonia includes adverse event terms: dystonia, oculogyric crisis, oromandibular dystonia, tongue spasm,
torticollis, and trismus

** Parkinsonismincludes adverse event terms: bradykinesia, cogwheel rigidity, drooling, extrapyramidal disorder,
glabellarreflex abnormal, hypokinesia, muscle rigidity, parkinsonism, psychomotor retardation, and tremor

Children and Adolescents

In the children and adolescents short-term, placebo-controlled study of bipolar depression, the
incidence of EPS, excluding events related to akathisia, was similar in the lurasidone 20 to 80
mg/day (3.4%) treatment group to placebo (3.5%); and the incidence of akathisia-related events
for lurasidone-treated patients was 2.9% vs. 3.5% for placebo-treated patients. Incidence of EPS
is provided in Table 10.

Table 10: Incidence of EPS Compared to Placebo in the Children and Adolescents Bipolar

Depression Study
e
Adverse Event Term (N=172) (N=175g) !
(%) (%)
All EPS events* S 6
All EPS events, excluding 4 3
Akathisia/Restlessness
Akathisia 4 3
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Table 10: Incidence of EPS Compared to Placebo in the Children and Adolescents Bipolar

Depression Study
s,
Adverse Event Term (N=172) (N=175g) y
(1)
(%) (%)

Parkinsonism™** <1 <1
Dystonia™** 1 <1
Salivary hypersecretion <1 <1
Psychomotor hyperactivity 0 <1
Tardive Dyskinesia <1 0

Note: Figures rounded tothe nearestinteger

* EPS includes adverse eventterms: akathisia, cogwheelrigidity, dyskinesia, dystonia, hyperkinesia, joint stiffness,
muscle rigidity, muscle spasms, musculoskeletal stiffness, oculogyric crisis, parkinsonism, tardive dyskinesia, and
tremor

** Parkinsonismincludes adverse event terms : bradykinesia, drooling, extrapyramidal disorder, glabellar reflex
abnormal, hypokinesia, parkinsonism, and psychomotor retardation

***Dystonia includes adverse eventterms : dystonia, oculogyric crisis, oromandibular dystonia, tongue s pasm,
torticollis, and trismus

In the short-term, placebo-controlled schizophrenia and bipolar depression studies, data was
objectively collected on the Simpson Angus Rating Scale (SAS) for extrapyramidal symptoms
(EPS), the Barnes Akathisia Scale [BAS (for akathisia)], and the Abnormal Involuntary
Movement Scale [AIMS (for dyskinesias)].

Schizophrenia

Adults

The mean change from baseline to last assessment for lurasidone-treated adult patients was
comparable to placebo-treated patients, with the exception of the BAS total score (lurasidone,
0.2; placebo, 0.0) and global clinical assessment score (lurasidone, 0.1; placebo, 0.0). The
percentage of patients who shifted from normal/questionable atbaseline to abnormal at any post-
baseline assessment was greater in lurasidone-treated patients versus placebo for the BAS global

clinical assessment (lurasidone, 18.0%; placebo, 7.8%) and the SAS score (lurasidone, 14.9%;
placebo, 6.2%).

Adolescents

The mean change from baseline for lurasidone-treated patients with adolescent schizophrenia for
the SAS, BAS and AIMS was comparable to placebo-treated patients. The percentage of patients
who shifted from normal to abnormal was greater in lurasidone-treated patients versus placebo
for the BAS (lurasidone, 7.0%; placebo, 1.8%), the SAS (lurasidone, 8.3%; placebo, 2.7%) and
the AIMS (lurasidone, 2.8%; placebo, 0.9%).

Bipolar Depression

Adults
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Monotherapy

The mean change from baseline for lurasidone-treated patients for the SAS, BAS and AIMS was
comparable to placebo-treated patients. The percentage of patients who shifted from
normal/questionable at baseline to abnormal at any post-baseline assessment was greater in
lurasidone-treated patients versus placebo for the BAS global clinical assessment (lurasidone,
12.1%:; placebo, 3.7%) and the SAS score (lurasidone, 8.4%; placebo, 4.3%).

Adjunctive Therapy

The mean change from baseline for lurasidone-treated patients for the SAS, BAS and AIMS was
comparable to placebo-treated patients. The percentage of patients who shifted from
normal/questionable at baseline to abnormal at any post-baseline assessment was greater in
lurasidone-treated patients versus placebo for the BAS global clinical assessment (lurasidone,
12.2%; placebo, 3.2%) and the SAS score (lurasidone, 8.2%; placebo, 6.1%) and the AIMS
(lurasidone 1.7%, placebo 0.6%).

Children and Adolescents

The mean change from baseline for lurasidone-treated children and adolescents with bipolar
depression for the SAS, BAS and AIMS was comparable to placebo-treated patients. The
percentage of patients who shifted from normal to abnormal was greater in lurasidone-treated
patients versus placebo for the BAS (lurasidone, 4.6%; placebo, 2.4 %), the SAS (lurasidone,
0.6%; placebo, 0%) and was the same for the AIMS (lurasidone, 0%; placebo, 0%).

Dystonia

Symptoms of dystonia, prolonged abnormal contractions of muscle groups, may occur in
susceptible individuals during the first few days of treatment. Dystonic symptoms include: spasm
of the neck muscles, sometimes progressing to tightness of the throat, swallowing difficulty,
difficulty breathing, and/or protrusion of the tongue. While these symptoms can occur at low
doses, they occur more frequently and with greater severity with high potency and at higher doses
of first generation antipsychotic drugs. An elevated risk of acute dystonia is observed in males
and younger age groups.

Schizophrenia

Adults

In the short-term, placebo-controlled clinical trials, dystonia occurred in 4.2% of lurasidone-
treated subjects (0.0% lurasidone 20 mg, 3.5% lurasidone 40 mg, 4.5% lurasidone 80 mg, 6.5%
lurasidone 120 mg, and 2.5% lurasidone 160 mg) compared to 0.8% of subjects receiving
placebo. Seven subjects (0.5%, 7/1508) discontinued clinical trials due to dystonic events — four
were receiving lurasidone 80 mg/day and three were receiving lurasidone 120 mg/day.

Adolescents
In the short-term, placebo-controlled study of schizophrenia in adolescent patients (13 to 17
years), dystonia occurred in 1% of lurasidone-treated subjects (1% lurasidone 40 mg and 1%
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lurasidone 80 mg) compared to 0% of subjects receiving placebo. No subject discontinued
clinical study due to dystonic events.

Bipolar Depression

Adults

Monotherapy

In the short-term, placebo-controlled monotherapy study, dystonia occurred in 0.9% of

lurasidone-treated subjects (0.0% and 1.8% for lurasidone 20-60 mg/day and lurasidone 80-120
mg/day flexible-dose groups, respectively) compared to 0.0% of subjects receiving placebo. No
subject discontinued the clinical study due to dystonic events.

Adjunctive Therapy
In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, dystonia occurred
in 1.1% of lurasidone-treated subjects (20-120 mg) compared to 0.6% of subjects receiving

placebo. No subject discontinued the clinical study due to dystonic events.

Children and Adolescents

In the children and adolescents short-term, placebo-controlled bipolar depression study, dystonia
occurred in 0.6% of lurasidone-treated patients compared to 1.2% of patients receiving placebo.
No patients discontinued the clinical study due to dystonic events.

Weight Gain
Schizophrenia

Adults

Pooled data from short-term, placebo-controlled schizophrenia studies are presented in Table 11.
The mean weight change was a 0.43 kg increase for lurasidone-treated patients compared to a
0.02 kg decrease for placebo-treated patients. In two 6-week studies that included active
comparators, the mean weight gain at the last assessment in the study was 0.98 kg for lurasidone
40 mg, 1.05 kg for lurasidone 120 mg, and 4.15 kg for olanzapine 15 mg in one study, and 0.62
kg for lurasidone 80 mg, 0.60 kg for lurasidone 160 mg, and 2.09 kg for quetiapine XR 600 mg
in another study. The proportion of patients with a >7% increase in body weight (at Endpoint)
was 4.8% for lurasidone-treated patients versus 3.3% for placebo-treated patients.

Table 11: Mean Change in Weight (kg) from Baseline to Last Assessment in Short-term
Schizophrenia Studies in Adults

Placebo | Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone
(n=696) | 20 mg/day | 40 mg/day | 80 mg/day | 120 mg/day | 160 mg/day
(n=71) (n=484) (n=526) (n=291) (n=114)
All Patients -0.02 -0.15 0.22 0.54 0.68 0.60

Adolescents

Sandoz Lurasidone

Page320f75




Data from the short-term, placebo-controlled adolescent schizophrenia study are presented in
Table 12. The mean weight gain was 0.5 kg for lurasidone-treated patients (0.3 kg for 40 mg and
0.7 kg for 80 mg dose) compared to 0.2 kg for placebo-treated patients. The proportion of
patients with a > 7% increase in body weight (at Endpoint) was 2.3% for lurasidone-treated
patients (2.8% for 40 mg and 1.9% for 80 mg dose) versus 4.5% for placebo-treated patients.
Weight gain as an adverse event was reported in 3 (2.9%) subjects receiving lurasidone 80
mg/day, 1 (0.9%) subject receiving lurasidone 40 mg/day, and 3 (2.7%) subjects receiving
placebo.

Table 12: Mean Change in Weight (kg) from Baseline in Adolescent Schizophre nia Study

Lurasidone
Placebo (n=111) 40 mg/day (n=109) 80 mg/day (n=104)
All Patients +0.2 +0.3 +0.7
Bipolar Depression
Adults
Monotherapy

Data from the short-term, placebo-controlled monotherapy study are presented in Table 13. The
mean weight gain was 0.29 kg for lurasidone-treated patients compared to -0.04 kg for placebo-
treated patients. The proportion of patients with a > 7% increase in body weight (at Endpoint)
was 2.4% for lurasidone-treated patients versus 0.7% for placebo-treated patients.

Table 13: Mean Change in Weight (kg) from Baseline in the Monotherapy Bipolar
Depression Study in Adults

Lurasidone
Placebo (n=151) 20 to 60 mg/day 80 to 120 mg/day
(n=143) (n=147)
All Patients -0.04 0.56 0.02

Patients were randomized to flexibly dosed lurasidone 20-60 mg/day, lurasidone 80-120 mg/day orplacebo

Adjunctive Therapy

Data from the short-term, flexible-dose, placebo-controlled adjunctive therapy studies are
presented in Table 14. The mean weight gain was 0.11 kg for lurasidone-treated patients
compared to 0.16 kg for placebo-treated patients. The proportion of patients with a > 7% increase
in body weight (at Endpoint) was 3.1% for lurasidone-treated patients versus 0.3% for placebo-
treated patients.

Table 14: Mean Change in Weight (kg) from Baseline in the Adjunctive Therapy Bipolar
Depression Studies in Adults

Lurasidone
Placebo (n=334) 20 to 120 mg/day
(n=360)
All Patients 0.16 0.11
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Patients were randomized to flexibly dosed lurasidone 20-120 mg/day or placebo as adjunctive therapy with lithium
or valproate.

Children and Adolescents

Data from the children and adolescents short-term, placebo-controlled bipolar depression study
are presented in Table 15. Seven percent (7%) of lurasidone-treated patients reported weight gain
as an adverse event compared to 2% of placebo-treated patients. The mean weight gain was 0.7
kg for lurasidone-treated patients compared to 0.5 kg for placebo-treated patients. The proportion
of patients with a > 7% increase in body weight (at Endpoint) was 4.0% for lurasidone-treated
patients versus 5.3% for placebo-treated patients.

Table 15: Mean Change in Weight (kg) from Baseline in the Children and Adolescents
Bipolar Depression Study

Lurasidone
Placebo (n=170) 20 to 80 mg/day
(n=175)
All Patients +0.5 +0.7

Constipation

Patients should be advised of the risk of severe constipation during lurasidone treatment, and they
should tell their doctor if constipation occurs or worsens, since they may need laxatives.

Less Common Clinical Trial Adverse Drug Reactions (<2%)

Following is a list of MedDRA terms that reflect adverse events reported by patients treated with
lurasidone at multiple doses of > 20 mg once daily during any phase of a study within the
database of 2905 adult patients. The events listed are those that could be of clinical importance,
as well as events that are plausibly drug-related on pharmacologic or other grounds. Events listed
in Table 1 are not included. Although the events reported occurred during treatment with
lurasidone, they were not necessarily caused by it.

Events are further categorized by MedDRA system organ class and listed in order of decreasing
frequency according to the following definitions: those occurring in at least 1/100 patients
(frequent) (only those not already listed in the tabulated results from placebo-controlled studies
appear in this listing); those occurring in 1/100 to 1/1000 patients (infrequent); and those
occurring in fewer than 1/1000 patients (rare).

Blood and Lymphatic System Disorders:
Infrequent: anemia;
Rare: leukopenia, neutropenia
Cardiac Disorders:
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Frequent:tachycardia;

Infrequent: AV block Ist degree, angina pectoris, bradycardia, ventricular extrasystoles,

arrhythmia
Ear and Labyrinth Disorders:
Infrequent: tinnitus, vertigo
Eye Disorders:
Frequent:blurred vision;
Infrequent: visual impairment
Gastrointestinal Disorders:
Frequent. abdominal pain, constipation, diarrhea, dry mouth;
Infrequent: gastritis, gastroesophageal reflux disease, dysphagia, tongue disorder;
Rare: swollen tongue
General Disorders and Administrative Site Conditions:
Frequent: fatigue, pyrexia;
Infrequent: asthenia, gait disturbance, irritability, peripheral edema, sudden death
Hepatobiliary Disorders:
Infrequent: hepatic function abnormal, hepatic steatosis, jaundice
Immune System Disorders:
Rare: drug hypersensitivity
Investigations:
Frequent:blood prolactin increased, blood triglycerides increased, CPK increased,
weight increased, weight decreased;
Infrequent:blood pressure decreased, blood uric acid increased, body temperature
increased, white blood cell count increased;
Rare: electrocardiogram T wave inversion
Metabolism and Nutritional System Disorders:
Frequent: decreased appetite;
Infrequent: anorexia, dehydration, diabetes mellitus, increased appetite
Mus culoskeletal and Connective Tissue Disorders:
Frequent: musculoskeletal stiffness, myalgia;
Rare: rhabdomyolysis
Nervous System Disorders:
Frequent: dyskinesia;
Infrequent:tardive dyskinesia, cerebrovascular accident, convulsion, dysarthria,
dysgeusia, hypoaesthesia, paresthesia, syncope;
Rare: neuroleptic malignant syndrome, seizure
Psychiatric Disorders:
Frequent: depression;
Infrequent: abnormal dreams, apathy, confusional state, hostility, panic attack, sleep
disorder, suicidal ideation, completed suicide, suicide attempt;
Rare: somnambulism, suicidal behavior
Renal and Urinary Disorders:
Infrequent: dysuria, urinary incontinence;
Rare: renal failure
Reproductive System and Breast Disorders:
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Infrequent. amenorrhea, dysmenorrhea, menstruation irregular, erectile dysfunction;
Rare: breast enlargement, breast pain, galactorrhea
Respiratory disorders:
Infrequent: dyspnea;
Rare: pneumonia aspiration
Skin and Subcutaneous Tissue Disorders:

Frequent:rash (including erythematous, exfoliative, generalized, maculopapular,
papular rash, pruritic; atopic, allergic, contact, seborrheic dermatitis,
neurodermatitis), pruritus;

Infrequent: hyperhidrosis, urticaria;

Rare: angioedema

Vascular Disorders:

Frequent: hypertension;

Infrequent: hot flush, hypotension, orthostatic hypotension;

Rare: thrombophlebitis superficial

Pediatric and adolescent patients (10-17 years of age) with bipolar depression

Most adverse reactions observed in the pediatric and adolescent patients with bipolar depression
aged 10 - 17 years were also observed in the adult population. Additional adverse reactions
observed in the pediatric and adolescent population are listed below.

Investigations:
Frequent: C-Reactive Protein Increased

Abnormal Hematologic and Clinical Che mistry Findings

Laboratory Test Abnormalities

In a between-group comparison of the pooled data from short-term, placebo-controlled studies,
there were no clinically important changes in total cholesterol measurements, triglycerides, or
glucose from Baseline to Endpoint [see WARNINGS AND PRECAUTIONS]. There were also
no clinically important differences between lurasidone and placebo in mean change from baseline
to endpoint in routine hematology, urinalysis, or serum chemistry. Lurasidone was associated
with a dose-related increase in prolactin concentration [see WARNINGS AND
PRECAUTIONS].

Glucose:
Schizophrenia

Adults
Pooled data from short-term, placebo-controlled schizophrenia studies are presented in Table 16.
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Table 16: Change in Fasting Glucose in Schizophrenia Studies from Baseline to Last Study
Assessment in Pooled Short-term Studies in Adults

Placebo | Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone
20 mg/day |40 mg/day | 80 mg/day | 120 mg/day | 160 mg/day

Mean Change from Baseline (mmol/L)

n=601 n=70 n=417 n=481 n=220 N=97
Serum Glucose 0.03 -0.11 0.13 -0.01 0.12 0.21
Proportion of Patients with Shifts to >7 mmol/L
Serum Glucose 5.8% 8.2% 9.6% 5.3% 4.8% 5.3%
( >7 mmol/L) (33/565) (5/61) (38/395) (24/452) (10/209) (5/95)

Adolescents
Data from the short-term (6 week), placebo-controlled schizophrenia study are presented in Table
17.

Table 17: Change in Fasting Glucose in Adolescent Schizophrenia Study

Lurasidone
Placebo 40 mg/day 80 mg/day
Mean Change from Baseline (mmol/L)

n=95 n=90 n=92

Serum Glucose -0.07 +0.01 +0.10
Proportion of Patients with Shifts to > 7 mmol/L

Serum Glucose 0% 0% 1%
(> 7 mmol/L) (0/95) (0/90) (1/92)

Bipolar Depression

Adults

Monotherapy
Data from the short-term, placebo-controlled monotherapy study are presented in Table 18.

Table 18: Change in Fasting Glucose in the Monotherapy Bipolar Depression Study in

Adults
Lurasidone
Placebo 20 to 60 mg/day 80 to 120 mg/day
Mean Change from Baseline (mmol/L)
n=148 n=140 n=143
Serum Glucose 0.10 -0.04 0.10

Proportion of Patients with Shifts to > 7 mmol/L

Sandoz Lurasidone Page370f75




Table 18: Change in Fasting Glucose in the Monotherapy Bipolar Depression Study in

Adults
Lurasidone
Placebo 20 to 60 mg/day 80 to 120 mg/day
Serum Glucose 4.3% 2.2% 6.4%
(> 7 mmol/L) (6/141) (3/138) (9/141)

Patients were randomized to flexibly dosed lurasidone 20-60 mg/day, lurasidone 80-120 mg/day orplacebo

Adjunctive Therapy
Data from the short-term, flexible-dose, placebo-controlled adjunctive therapy studies are
presented in Table 19.

Table 19: Change in Fasting Glucose in the Adjunctive Therapy Bipolar Depression Studies

in Adults
Lurasidone
Placebo 20 to 120 mg/day
Mean Change from Baseline (mmol/L)

n=302 n=319

Serum Glucose 0.05 0.07
Proportion of Patients with Shifts to > 7 mmol/L

Serum Glucose 1.0% 1.3%
(> 7 mmol/L) (3/290) (4/316)

Patients were randomized to flexibly dosed lurasidone 20-120 mg/day or placebo as adjunctive therapy with lithium
or valproate.

Children and Adolescents

Data from the short-term, placebo-controlled bipolar depression study are presented in Table 20.

Table 20: Change in Fasting Glucose in the Children and Adolescents Bipolar Depression

Study
Lurasidone
Placebo 20 to 80 mg/day
Mean Change from Baseline at Endpoint (mmol/L)
n=145 n=145
Serum Glucose -0.03 0.08
Proportion of Patients with Shifts to > 7 mmol/L. During the Post-Baseline Treatment
Period
Serum Glucose 0% 1.3%
(> 7 mmol/L) (0/148) (2/150)

Cholesterol and Triglycerides:
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Schizophrenia

Adults

Pooled data from short-term, placebo-controlled schizophrenia studies with lurasidone are
presented in Table 21.

Table 21: Change in Fasting Lipids in Schizophrenia Studies from Baseline to Last Study
Assessment in Pooled Short-term Studies in Adults

Placebo | Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone
20 mg/day | 40 mg/day | 80 mg/day | 120 mg/day | 160 mg/day
Mean Change from Baseline (mmol/L)
n=567 n=70 n=387 n=465 n=182 n=100
Total cholesterol -0.15 -0.29 -0.12 -0.15 -0.13 -0.19
Triglycerides -0.17 -0.36 -0.11 -0.18 -0.06 -0.17
Proportion of Patients with Shifts
Total cholesterol 5.2% 12.1% 5.6% 5.2% 2.5% 4.5%
(>6.2 mmol/L) | (26/497) (7/58) (19/339) (21/405) (4/161) (4/88)
Triglycerides 7.7% 10.0% 7.4% 5.9% 6.5% 4.7%
(>2.3 mmol/L) | (36/467) (5/50) (24/323) (22/371) (10/154) (4/85)
Adolescents

Data from short-term (6 week), placebo-controlled schizophrenia study for adolescent (13 to 17

years) patients are presented in Table 22.

Table 22: Change in Fasting Lipids in Adolescent Schizophre nia Study

Lurasidone
Placebo 40 mg/day 80 mg/day
Mean Change from Baseline (mmol/L)
n=95 n=89 n=92
Total cholesterol -0.25 -0.11 +0.04
Triglycerides +0.00 -0.01 +0.10
Proportion of Patients with Shifts
Total Cholesterol (> 0% 0% 3.3%
6.0 mmol/L) (0/95) (0/89) (3/92)
Triglycerides 7.4% 3.4% 3.3%
(> 2.3 mmol/L) (7/95) (3/89) (3/92)

Bipolar Depression

Adults

Monotherapy

Data from the short-term, placebo-controlled, monotherapy study are presented in Table 23.
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Table 23: Change in Fasting Lipids in the Monotherapy Bipolar Depression Study in Adults

Lurasidone
Placebo 20 to 60 mg/day 80 to 120 mg/day
Mean Change from Baseline (mmol/L)
n=133 n=125 n=134
Total cholesterol -0.09 0.04 -0.13
Triglycerides 0.02 0.08 0.02
Proportion of Patients with Shifts
Total Cholesterol o 0 0
(> 6.2 mmol/L) 3.8% (4/104) 3.9% (4/102) 4.7% (5/107)
Triglycerides
(> 2.3 mmol/L) 3.5% (4/114) 11.1% (12/108) 10.4% (12/115)

Patients were randomized to flexibly dosed lurasidone 20-60 mg/day, lurasidone 80-120 mg/day orplacebo
Adjunctive Therapy
Data from the short-term, flexible-dose, placebo-controlled, adjunctive therapy studies are

presented in Table 24.

Table 24: Change in Fasting Lipids in the Adjunctive Therapy Bipolar Depression Studies

in Adults
Lurasidone
Placebo 20 to 120 mg/day
Mean Change from Baseline (mmol/L)
n=273 n=290
Total cholesterol -0.08 -0.10
Triglycerides -0.11 0.11

Proportion of Patients with Shifts

Total cholesterol

(> 6.2 mmol/L) 6.0% (14/235) 5.6% (14/251)
(Tfil"é";ﬁfﬁim 8.6% (19/220) 10.8% (26/240)

Patients were randomized to flexibly dosed lurasidone 20-120 mg/day orplacebo as adjunctive therapy with lithium
or valproate.

Children and Adolescents

Data from the short-term, placebo-controlled bipolar depression study for children and
adolescents (10 to 17 years) are presented in Table 25.
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Table 25: Change in Fasting Lipids in the Children and Adolescents Bipolar Depression

Study
Lurasidone
Placebo 20 to 80 mg/day
Mean Change from Baseline at Endpoint (mmol/L)
n=145 n=144
Total cholesterol -0.04 -0.16
Triglycerides 0.07 -0.09
Proportion of Patients with Shifts During the Post-Baseline Treatment Period
Total cholesterol 3.4% 1.3%
(= 6.2 mmol/L) (5/148) (2/149)
e il 4% 4%
nate: = 2.0 mmovts (8/148) (8/149)

female: > 1.9 mmol/L )

Hyperprolactinemia:

Schizophrenia

Adults

In short-term, placebo-controlled schizophrenia studies, the median change from baseline to
endpoint in prolactin levels for lurasidone-treated patients was 0.4 ng/mL and -1.9 ng/mL in
placebo-treated patients. The median change from baseline to endpoint for males was 0.5 ng/mL
and for females was -0.2 ng/mL. The mean change from baseline to endpoint in prolactin levels
in lurasidone-treated patients with normal prolactin levels at baseline (n=1039) was 8.6 ng/mL
compared to 0.4 ng/mL in placebo-treated patients (n=460), and was higher in female patients
(18.4 ng/mL) compared to male patients (4.8 ng/mL).

The proportion of patients with prolactin elevations >5X ULN was 2.8% for lurasidone-treated
patients versus 1.0% for placebo-treated patients. The proportion of female patients with

prolactin elevations >5X ULN was 5.7% for lurasidone-treated patients versus 2.0% for placebo-
treated female patients. The proportion of male patients with prolactin elevations >5X ULN was
1.6% versus 0.6% for placebo-treated male patients. The proportion of patients with elevations
(=5X ULN) in prolactin at any post-baseline assessment in the pooled short-term studies is shown

i Table 26.

Table 26: Proportion of Patients with Elevations (=5X ULN) in Prolactin (ng/mL) at any Post-
baseline Assessment in Pooled Short-term Schizophrenia Studies in Adults

Placebo Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone
20 mg/day | 40 mg/day | 80 mg/day | 120 mg/day | 160 mg/day
All Patients 1.0% 2.9% 2.9% 2.2% 4.2% 0.9%
(n=673) (n=70) (n=476) (n=495) (n=284) (n=115)
Females 2.0% 10.5% 6.0% 3.3% 10.0% 2.8%
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Table 26: Proportion of Patients with Elevations (>5X ULN) in Prolactin (ng/mL) at any Post-
baseline Assessment in Pooled Short-term Schizophrenia Studies in Adults

Placebo Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone
20 mg/day | 40 mg/day | 80 mg/day | 120 mg/day | 160 mg/day
(n=200) (n=19) (n=149) (n=150) (n=70) (n=36)
Males 0.6% 0% 1.5% 1.7% 2.3% 0%
(n=473) (n=51) (n=327) (n=345) (n=214) (n=79)
Adolescents

In a short-term (6 week), placebo-controlled adolescent schizophrenia study, the median change
from baseline to endpoint in prolactin levels for lurasidone-treated patients was +1.1 ng/mL and
was +0.1 ng/mL in the placebo-treated patients. For lurasidone-treated patients, the median
change from baseline to endpoint for males was +1.0 ng/mL and for females was +2.6 ng/mL.
Median changes for prolactin by dose are shown in Table 27.

The mean change (+ SD) from baseline to endpoint in serum prolactin was -0.8 ng/mL, +0.9

ng/mL, and +4.0 ng/mL in the placebo, lurasidone 40 mg/day and 80 mg/day groups,

respectively.

The proportion of patients with prolactin elevations >5X ULN was 0.5% for lurasidone-treated

patients (1.0% for 40 mg and 0% for 80 mg dose) versus 1.0% for placebo-treated patients. The
proportion of female patients with prolactin elevations 5X ULN was 1.3% for lurasidone-treated
patients (2.4% for 40 mg and 0% for 80 mg dose) versus 0% for placebo-treated female patients.

The proportion of male patients with prolactin elevations 5X ULN was 0% versus 1.6% for
placebo-treated male patients.

Table 27: Median Change in Prolactin (ng/mL) from Baseline in Adolescent Schizophrenia

Study

Placebo Lurasidone Lurasidone

40 mg/day 80 mg/day
i +0.10 +0.75 +1.20
All Patients (1=103) i02) L
Females +0.70 +0.60 +4.40
(n=39) (n=42) (n=33)
Males 0.00 +0.75 .00
(n=64) (n=60) (1=66)

Bipolar Depression

Adults

Monotherapy

The median change from baseline to endpoint in prolactin levels, in the short-term, placebo-
controlled monotherapy study, was 1.7 ng/mL and 3.5 ng/mL with lurasidone 20-60 mg/day and
lurasidone 80-120 mg/day flexible-dose groups, respectively, compared to 0.3 ng/mL with
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placebo-treated patients. The median change from baseline to endpoint for males was 1.5 ng/mL
and for females was 3.1 ng/mL, the mean change from baseline to endpoint in prolactin levels in
lurasidone-treated patients with normal prolactin levels at baseline (n=260) was 6.5 ng/mL
compared to 1.4 ng/mL in placebo-treated patients (n=130), and was higher in female patients
(7.7 ng/mL) compared to male patients (4.9 ng/mL).

The proportion of patients with prolactin elevations >5X upper limit of normal (ULN) was 0.4%
for lurasidone-treated patients versus 0.0% for placebo-treated patients. The proportion of female
patients with prolactin elevations >5X ULN was 0.6% for lurasidone-treated patients versus 0%
for placebo-treated female patients. There were no prolactin elevations >5X ULN in male
patients. The proportion of patients with elevations (>5X ULN) in prolactin at any post-baseline
assessment is shown in Table 28.

Table 28: Proportion of Patients with Ele vations (>5X ULN) in Prolactin (ng/mL) at any
Post-baseline Assessment in the Monotherapy Bipolar Depression Study in Adults

Placeb Lurasidone Lurasidone
acebo 20 to 60 mg/day 80 to 120 mg/day
. 0% 0.7% 0%
All Patients (n=147) (n=140) (n=144)
Formal 0% 1.3% 0%
emales (n=82) (n=78) (n=88)

Adjunctive Therapy

The median change from baseline to endpoint in prolactin levels, in the short-term, flexible-dose,
placebo-controlled adjunctive therapy studies, was 2.8 ng/mL with lurasidone 20-120 mg/day
compared to 0.0 ng/mL with placebo-treated patients. The median change from baseline to
endpoint for males was 2.4 ng/mL and for females was 3.2 ng/mL. The mean change from
baseline to endpoint in prolactin levels in lurasidone-treated patients with normal prolactin levels
at baseline (n=291) was 6.2 ng/mL compared to 0.9 ng/mL i placebo-treated patients (n=274),
and was higher in female patients (8.4 ng/mL) compared to male patients (3.9 ng/mL). There
were no patients with prolactin elevations >5X ULN.

Children and Adolescents

In the children and adolescents short-term, placebo-controlled bipolar depression study, the
median change from baseline to endpont in prolactin levels for lurasidone-treated patients was
+1.10 ng/mL and was +0.50 ng/mL for placebo-treated patients. For lurasidone-treated patients,
the median change from baseline to endpoint for males was +0.85 ng/mL and for females was
+2.50 ng/mL. Median changes for prolactin are shown in Table 29.

Table 29: Median Change in Prolactin (ng/mL) from Baseline in the Children and
Adolescents Bipolar Depression Study

Placebo

Lurasidone
20 to 80 mg/day

All Patients

70.50 (n=157)

71,10 (n=165)
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Table 29: Median Change in Prolactin (ng/mL) from Baseline in the Children and
Adolescents Bipolar Depression Study

Lurasidone

Placebo 20 to 80 mg/day
Females +0.55 (n=78) +2.50 (n=83)
Males +0.50 (n=79) +0.85 (n=82)

The proportion of patients with prolactin elevations >5X ULN was 0% for lurasidone-treated
patients versus 0.6% for placebo-treated patients. The proportion of female patients with
prolactin elevations >5X ULN was 0% for lurasidone-treated patients versus 1.3% for placebo-
treated female patients. The proportion of male patients with prolactin elevations >5X ULN was
0% for lurasidone-treated patients versus 0% for placebo-treated male patients.

Creatinine:

Schizophrenia

Adults

In short-term, placebo-controlled trials, the mean change from baseline in creatnine was 5.3
mcmol/L. for lurasidone-treated patients compared to 1.7 mecmol/L for placebo-treated patients. A
creatinine shift from normal to high occurred in 3.0% (43/1453) of lurasidone-treated patients
and 1.6% (11/681) on placebo. The mean changes from baseline and the proportion of shifts to
high generally increased with increased lurasidone doses (Table 30). The threshold for high
creatinine values varied from >70 to >115 mcmol/L based on the centralized laboratory definition
for each study [see DOSAGE AND ADMINISTRATION and WARNINGS AND
PRECAUTIONS, Special Populations].

Table 30: Change in Creatinine from Baseline to Last Study Assessment in Pooled Short-term

Studies in Adults

Placebo | Lurasidone | Lurasidone | Lurasidone | Lurasidone | Lurasidone
20 mg/day |40 mg/day | 80 mg/day | 120 mg/day | 160 mg/day
Mean Change from Baseline (mcmol/L)
n=681 n=71 n=478 n=506 n=283 n=115
Creatinine 1.8 2.7 3.5 4.4 6.2 8.8
Proportion of Patients with Shifts from Normal to Abnormal
Creatinine 1.6% 1.4% 1.9% 2.2% 4.9% 7.0%
(11/681) (1/71) (9/478) (11/506) (14/283) (8/115)
Adolescents

In the short-term, placebo-controlled study of schizophrenia in adolescent patients (13 to 17
years), the mean change from Baseline in creatinine was -0.796 mcmol/L for lurasidone-treated
patients compared to +1.503 mcmol/L for placebo-treated patients. A creatinine shift from
normal to high (based on the centralized laboratory definition) occurred in 7.2% (14/194) of
lurasidone-treated patients and 2.9% (3/103) on placebo (Table 31).
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Table 31: Serum Creatinine Shifts from Normal at Baseline to High at Study End-Point in
Adolescent Schizophre nia Study

Placebo Lurasidone Lurasidone
Laboratory Parameter (N=103) 40 mg/day 80 mg/day
(N=97) (N=97
Serum Creatinine Elevated 2.9% 7.2% 7.2%

Bipolar Depression

Adults

Monotherapy

In the short-term, placebo-controlled monotherapy study, the mean change from Baseline in
creatinine was 0.9 mcmol/L. for lurasidone-treated patients compared to -1.8 mcmol/L. for
placebo-treated patients. A creatinine shift from normal to high occurred in 2.8% (9/322) of
lurasidone-treated patients and 0.6% (1/162) on placebo (Table 32).

Table 32: Change in Creatinine from Baseline to Last Study Assessment in the
Monotherapy Bipolar Depression Study in Adults

Lurasidone Lurasidone
Placebo 20 to 60 mg/day 80 to 120 mg/day
Mean Change from Baseline (umol/L)
n=162 n=161 n=161
Creatinine -1.8 0.9 1.8
Proportion of Patients with Shifts from Normal to Abnormal
Creatinine 0.6% 1.9% 3.7%
(1/162) (3/161) (6/161)

Adjunctive Therapy
In the short-term, flexible-dose, placebo-controlled adjunctive therapy studies, the mean change
from Baseline in creatinine was 3.5 mcmol/LL for lurasidone-treated patients compared to -0.9
mcmol/L for placebo-treated patients. A creatinine shift from normal to high occurred in 4.3%
(15/348) of lurasidone-treated patients and 1.6% (5/316) on placebo (Table 33).
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Table 33: Change in Creatinine from Baseline to Last Study Assessment in the Adjunctive
Therapy Bipolar Depression Studies in Adults

Lurasidone

Placebo 20 to 120 mg/day

Mean Change from Baseline (mcmol/L)

n=316 n=348
Creatinine -0.9 3.5
Proportion of Patients with Shifts from Normal to Abnormal
Creatinine 1.6% 4.3%
(5/316) (15/348)

Children and Adolescents

In the children and adolescents short-term, placebo-controlled bipolar depression study, the mean
change from Baseline in serum creatinine was 1.9 memol/LL for lurasidone-treated patients
compared to 0.8 memol/LL for placebo-treated patients. A creatinine shift from normal to high
(based on the centralized laboratory definition) occurred in 6.7% (11/163) of lurasidone-treated
patients and 4.5% (7/155) on placebo (Table 34).

Table 34: Change in Creatinine from Baseline to Study Endpoint in the Children and
Adolescents Bipolar Depression Study

Lurasidone
Placebo 20 to 80 mg/day
Mean Change from Baseline at Endpoint (mcmol/L)
(n=155) (n=163)
Creatinine 0.8 1.9
Proportion of Patients with Shifts from Normal to Abnormal at Endpoint
Creatini 4.5% 6.7%
reatinine (7/155) (11/163)

Post-Market Adverse Drug Reactions

Hyponatremia has been identified during post-market use of lurasidone.

Atypical antipsychotic drugs, such as lurasidone, have been associated with cases of sleep apnea,
with or without concomitant weight gain. In patients who have a history of or are atrisk for sleep
apnea, lurasidone should be prescribed with caution.

Risks of somnambulism (sleep walking) and sleep-related eating disorder have been associated
with the use of atypical antipsychotics including lurasidone.
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DRUG INTERACTIONS

Overview

Sandoz Lurasidone (lurasidone HCI) is contraindicated with strong CYP3A4 mhibitors (e.g.,
ketoconazole) and strong CYP3A4 inducers (e.g., rifampin) [see CONTRAINDICATIONS].
Sandoz Lurasidone should be started ata dose of 20 mg/day, and the dose should not exceed 40
mg/day if coadministered with moderate CYP3A4 inhibitors.

The use of Sandoz Lurasidone should be avoided in combination with drugs known to prolong
QTc interval or cause electrolyte disturbances [see WARNINGS AND PRECAUTIONS,
Cardiovascular, QT Interval].

Drug-Drug Interactions

Potential for Other Drugs to Affect Lurasidone

Cytochrome P450 enzyme inhibitors or inducers: Lurasidone is predominantly metabolized by
CYP3A4; interaction of lurasidone with strong and moderate inhibitors or inducers of this
enzyme has been observed (Table 35). Lurasidone is contraindicated in combination with strong
inhibitors or inducers of this enzyme [see CONTRAINDICATIONS].

Table 35: Summary of Effect of Coadministered Drugs on Exposure to Lurasidone in

Healthy Subjects or Patients with Schizophre nia

Dose Schedule Effect on Lurasidone
Coadllr)nnlstered Ref e Pharmacokinetics Recommendation
rug 0admIMSTEred |y rasidone Cinax AUC
Drug
Ketoconazole 400 me/da 10 6.9-times 9.0-times Contraindicated n
(strong CYP3A4 | CT mefaay . e lurasidone lurasidone combination with
N for 5 days single dose g
inhibitor) alone alone lurasidone
Diltiazem 2 1-times 2 2-times Lurasidonedose
(moderate CT 240 mg/day 20 mg : U d : o d shouldnot exceed
CYP3A4 for 5 days single dose urasidone urasidone 40 mg/day if
S alone alone .
inhibitor) coadministered
Rifampin 1/7" of 1/5" of oo .
(strong CYP3A4 600 mg/day 4Q me lurasidone lurasidone Contrg mdlcateQJn
) CT single dose combination with
inducer) for 8 days alone alone .
lurasidone
0.9-times 1.1-times No lurasidone

Lithium CT 600 mg BID 120 mg/day lurasidone lurasidone dose adjustment

for 8 days for 8 days .

alone alone required

Legend: CT = Clinical Trial

Transporter inhibitors: Lurasidone is a substrate of P-gp and BCRP in vitro and the in vivo
relevance of this is unclear. Coadministration of lurasidone with P-gp and BCRP inhibitors may
increase exposure to lurasidone.
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Potential for Lurasidone to Affect Other Drugs

Midazolam (CYP3A4 substrate): Coadministration of lurasidone (120 mg/day) at steady state
with a single dose of 5 mg midazolam increased midazolam Cn, and AUC (g24) by
approximately 21% and 44%, respectively, relative to midazolam alone. Midazolam dose
adjustment is not required when coadministered with lurasidone.

Oral Contraceptive (estrogen/progesterone): Coadministration of lurasidone (40 mg/day) at
steady state with an oral contraceptive (OC) containing ethinyl estradiol and norelgestromin
resulted in equivalent AUC 4 and Cp of ethinyl estradiol and norelgestromin relative to OC
administration alone. Also, sex hormone binding globulin levels were not meaningfully affected
by coadministration of lurasidone and OC. Dose adjustment of OC dose is not required when
coadministered with lurasidone.

Transporter substrates: Coadministration of lurasidone (120 mg/day) at steady state with a single
0.25 mg dose of digoxin, a P-gp substrate, increased mean Cyax and AUC (9.4 for digoxin by
approximately 9% and 13%, respectively, relative to digoxin alone. Digoxin dose adjustment is
not generally required when coadministered with lurasidone.

Lurasidone is an in vitro inhibitor of the efflux transporter P-gp and the clinical relevance of
mtestinal P-gp inhibition cannot be excluded. Concomitant administration of the P-gp substrate
dabigatran etexilate may result in increased dabigatran plasma concentrations.

Lurasidone is an in vitro nhibitor of the efflux transporter BCRP and the clinical relevance of
mtestinal BCRP mhibition cannot be excluded. Concomitant administration of BCRP substrates

may result in increases in the plasma concentrations of these substrates.

Drug-Food Interactions

Sandoz Lurasidone should be taken with food (at least 350 calories independent of fat content)
[see ACTION AND CLINICAL PHARMACOLOGY].

Grapefruit, grapefruit juice, and products containing grapefruit extract should be avoided during
treatment with lurasidone because of the potential to inhibit CYP3A4.

Drug-Herb Interactions
Interactions with herbal products have not been studied.

Drug-Laboratory Interactions
Interactions with laboratory tests have not been identified.

Drug-Lifestyle Interactions

Alcohol/CNS Drugs
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Given the primary CNS effects of lurasidone, caution should be used when it is taken in
combination with other centrally acting drugs and alcohol.

Smoking Status

Based on in vitro studies utilizing human liver enzymes, lurasidone is not a substrate for
CYP1A2; smoking is, therefore, not expected to have an effect on the pharmacokinetics of
lurasidone.

DOSAGE AND ADMINISTRATION

Dosing Considerations

e Sandoz Lurasidone (lurasidone HCI) should be administered with food (at least 350
calories independent of fat content). The C,x of lurasidone is increased approximately 3-
fold and the AUC is increased approximately 2-fold in the presence of food.

e Tablets should not be crushed or cut, they should be swallowed whole.

Recommended Dose and Dosage Adjustment

Schizophrenia

Adults

The recommended starting dose of Sandoz Lurasidone is 40 mg once daily. In placebo-controlled
clinical trials, once daily doses of 40, 80, 120, and 160 mg were shown to be effective. Patients
should be treated with the lowest effective dose that provides optimal clinical response and
tolerability, which is expected to be 40 mg or 80 mg once daily for most patients. Doses above 80
mg may be considered for certain patients based on individual clinical judgement.

Doses below 40 mg have not been shown to be effective in patients with schizophrenia.

Adolescents

The recommended starting dose of Sandoz Lurasidone is 40 mg once daily. In a placebo-
controlled clinical trial, lurasidone has been shown to be effective at doses of 40 mg per day and
80 mg per day. The maximum recommended dose is 80 mg per day. Patients should be treated
with the lowest effective dose that provides optimal clinical response and tolerability. In the
placebo-controlled clinical trial, no additional benefit was demonstrated for 80 mg over 40 mg.

The safety and efficacy of lurasidone during long term treatment has not been systematically
evaluated in adolescent patients with schizophrenia. The physician who elects to use Sandoz
Lurasidone for extended periods in adolescent patients with schizophrenia should periodically re-
evaluate the long term usefulness of the drug for the individual patient.

Bipolar Depression
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Adults

The recommended starting dose of Sandoz Lurasidone is 20 mg given once daily as monotherapy
or as adjunctive therapy with lithium or valproate. In placebo-controlled trials, once daily doses
in the range of 20 mg/day to 120 mg/day as monotherapy or as adjunctive therapy with lithum or
valproate were studied. In the only study that compared different lurasidone dosage strengths,
efficacy of lurasidone was demonstrated in both 20 mg-60mg/day and 80-120 mg/day dosage
arms. No additional benefit however, was seenin the higher dose arm [See Part II: CLINICAL
TRIALS]. Thus, a usual treatment dose range of 20 mg-60 mg/day as monotherapy or adjunctive
therapy with lithium or valproate is recommended. As the incidence of certain adverse events
increase with dose [sce ADVERSE REACTIONS] patients should be treated with the lowest
effective dose of Sandoz Lurasidone.

In bipolar depression, the safety of doses above 120 mg/day has not been evaluated. In addition,
the efficacy of doses below 20 mg/day has not been studied.

Children and Adolescents (13-17 years of age)

The recommended starting dose of Sandoz Lurasidone is 20 mg given once daily as
monotherapy. Initial dose titration is not required. The efficacy of lurasidone has been established
in a dose range of 20 mg per day to 80 mg per day as monotherapy. The maximum recommended
dose is 80 mg per day.

Switching from Other Antipsychotics

There are no systematically collected data to specifically address switching patients from other
antipsychotics to Sandoz Lurasidone or concerning concomitant administration with other
antipsychotics. While immediate discontinuation of the previous antipsychotic treatment may be
acceptable for some patients, more gradual discontinuation may be most appropriate for others. In
all cases, the period of overlapping antipsychotic administration should be minimized.

Dosing Considerations for Spe cial Populations

Geriatrics (>65 years ofage):
Sandoz Lurasidone is not indicated in elderly patients with dementia [see WARNINGS AND
PRECAUTIONS, Serious Warnings and Precautions Box and Spe cial Populations ].

The safety and efficacy of Sandoz Lurasidone in patients 65 years of age or older has not been

established. Caution should, thus, be exercised with the use of Sandoz Lurasidone in the elderly
patient, recognizing the more frequent hepatic, renal, central nervous system and cardiovascular
dysfunctions, and more frequent use of concomitant medications in this population.

Pediatrics:

Schizophrenia
Safety and efficacy were evaluated in adolescent (13-17 years of age) patients with schizophrenia
in one 6-week clinical trial. Sandoz Lurasidone is not indicated for the treatment of schizophrenia
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in adolescent patients under 15 years of age due to insufficient safety and efficacy data [see
ADVERSE REACTIONS, CLINICAL TRIALS, Schizophrenia, Adolescents].

Bipolar depression

The safety and efficacy of lurasidone 20 to 80 mg/day for the treatment of bipolar depression in
children and adolescents (10 to 17 years) was evaluated in a 6-week, placebo-controlled clinical
study in 343 children and adolescents. Sandoz Lurasidone is not indicated for the treatment of
depressive episodes in bipolar I disorder in patients less than 13 years of age due to mnsufficient
safety and efficacy data [sce ADVERSE REACTIONS, CLINICAL TRIALS, Bipolar
Depression, Children and Adolescents].

Irritability Associated with Autistic Disorder

Efficacy was not demonstrated in a 6-week study evaluating lurasidone 20 mg/day and 60
mg/day for the treatment of pediatric patients 6 to 17 years of age with irritability associated with
autistic disorder.

Gender and Race:
Dosage adjustments are not recommended on the basis of gender or race [see ACTION AND
CLINICAL PHARMACOLOGY].

Renal Impairment:

Dose adjustment is recommended in moderate and severe renal impairment patients. Caution
should be exercised when starting Sandoz Lurasidone in patients with renal impairment. The
recommended starting dose is 20 mg. Patients should be treated with the lowest effective dose
that provides optimal clinical response and tolerability, which is expected to be 20-40 mg once
daily for most patients with moderate or severe renal function impairment. The dose should not
exceed 80 mg/day in patients with moderate and severe renal impairment [see ACTION AND
CLINICAL PHARMACOLOGY].

He patic Impairme nt:

Dose adjustment is recommended in moderate and severe hepatic impairment patients. Caution
should be exercised when starting Sandoz Lurasidone in patients with hepatic impairment. The
recommended starting dose is 20 mg. Patients should be treated with the lowest effective dose
that provides optimal clinical response and tolerability, which is expected to be 20-40 mg once
daily for most patients with moderate or severe hepatic impairment (Child Pugh Class B and C).
The dose in these patients should not exceed 40 mg/day in patients with severe hepatic
impairment, and 80 mg/day in patients with moderate hepatic impairment [see ACTION AND
CLINICAL PHARMACOLOGY].

Patients taking Sandoz Lurasidone Concomitantly with Potential CYP3 A4 Inhibitors:
When coadministration of Sandoz Lurasidone with a moderate CYP3A4 mhibitor, such as
diltiazem, 1is considered, Sandoz Lurasidone should be started at a dose of 20 mg/day, and the
dose should not exceed 40 mg/day. Sandoz Lurasidone is contraindicated in combination with a
strong CYP3A4 mhibitor (e.g., ketoconazole) [see CONTRAINDICATIONS and DRUG
INTERACTIONS].
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Patients taking Sandoz Lurasidone Concomitantly with Potential CYP3A4 Inducers:
Sandoz Lurasidone is contraindicated in combination with a strong CYP3A4 inducer (e.g.,
rifampin) [see CONTRAINDICATIONS and DRUG INTERACTIONS].

Administration

Sandoz Lurasidone should be administered with food (atleast 350 calories independent of fat
content). The Cy,x of lurasidone is increased approximately 3-fold and the AUC is increased
approximately 2-fold in the presence of food.

OVERDOSAGE

Human Experience

In pre-marketing clinical studies, accidental or intentional overdosage of lurasidone was
identified in one patient who ingested an estimated 560 mg of lurasidone. This patient recovered
without sequelae. This patient resumed lurasidone treatment for an additional two months.

Management of Overdosage

There is no specific antidote to lurasidone, therefore, appropriate supportive measures should be
mstituted and close medical supervision and monitoring should continue until the patient
recovers.

Cardiovascular monitoring should commence immediately, including continuous
electrocardiographic monitoring for possible arrhythmias. If antiarrhythmic therapy is
administered, disopyramide, procainamide, and quinidine carry a theoretical hazard of additive
QT-prolonging effects when administered in patients with an acute overdose of Sandoz
Lurasidone. Similarly the alpha-blocking properties of bretylium might be additive to those of
Sandoz Lurasidone, resulting in problematic hypotension.

Hypotension and circulatory collapse should be treated with appropriate measures. Epinephrine
and dopamine should not be used, or other sympathomimetics with beta-agonist activity, since
beta stimulation may worsen hypotension in the setting of lurasidone-induced alpha blockade. In
case of severe extrapyramidal symptoms, anticholinergic medication should be administered.

Gastric lavage (after intubation if patient is unconscious) and administration of activated charcoal
together with a laxative should be considered.

The possibility of obtundation, seizures, or dystonic reaction of the head and neck following
overdose may create a risk of aspiration with induced emesis.

For management of a suspected drug overdose, contact your regional poison control centre.
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ACTION AND CLINICAL PHARMACOLOGY

Mechanism of Action

The mechanism of action of lurasidone, as with other drugs having efficacy in schizophrenia and
bipolar depression, is unknown. It has been suggested that the efficacy of lurasidone in
schizophrenia and bipolar depression could be mediated through a combination of central
dopamine Type 2 (D) and serotonin Type 2 (SHT,a) receptor antagonism.

Pharmacodynamics

In vitro receptor binding studies revealed that lurasidone is an antagonist with high affinity at
dopamine D, receptors (Ki=0.994 nM), the 5-hydroxytryptamine (5-HT, serotonin) receptors 5-
HT;4 (Ki=0.47 nM), and 5-HT7 (Ki = 0.495 nM); is an antagonist with moderate affinity at o,
adrenergic receptors (Ki = 10.8) and a4 adrenergic receptors (Ki= 40.7 nM), a; adrenergic
receptors (Ki= 47.9 nM) and is a partial agonist with moderate affinity atserotonin 5-HT;5 (Ki=
6.38 nM) receptors.. Lurasidone exhibits little or no affinity for histamine H; and muscarinic M;
receptors (ICso>1,000 nM).

Pharmacokinetics

Adults

The activity of lurasidone is primarily due to the parent drug. The pharmacokinetics of lurasidone
are dose-proportional within a total daily dose range of 20 mg to 160 mg. Steady state
concentrations of lurasidone are reached within 7 days of starting lurasidone. Following
administration of 40 mg of lurasidone, the mean (% CV) elimination half-life was 18 (7) hours.

Absorption
Lurasidone is absorbed and reaches peak serum concentrations in approximately 1-3 hours. It is
estimated that 9-19% of an administered dose is absorbed.

In a food effect study, lurasidone mean Cp,,x and AUC were about 3-times and 2-times,
respectively, when administered with food compared to the levels observed under fasting
conditions. Lurasidone exposure was not affected as meal size was increased from 350 to 1000
calories and was independent of meal fat content.

In clinical studies, establishing the safety and efficacy of lurasidone, patients were instructed to
take their daily dose with food.

Distribution
Following administration of 40 mg of lurasidone, the mean (% CV) apparent volume of

distribution was 6173 (17.2) L. Lurasidone is highly bound (~99%) to serum proteins.

Metabolism
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Lurasidone is metabolized mainly via CYP3A4 enzyme. The major biotransformation pathways
are oxidative N-dealkylation, hydroxylation of norbornane ring, and S-oxidation. Lurasidone is
metabolized into two active metabolites (ID-14283 and ID-14326) and two major non-active
metabolites (ID-20219 and ID-20220).

Excretion
Total excretion of radioactivity in urine and feces combined was approximately 89%, with about
80% recovered in feces and 9% recovered in urine, after a single dose of ['*C]-labeled lurasidone.

Following administration of 40 mg of lurasidone, the mean (% CV) apparent clearance was 3902
(18.0) mL/min.

Adolescents

The pharmacokinetics of lurasidone in child and adolescent patients (10 to 17 years of age) were
similar to those in adults. There were no clinically relevant differences between genders in the
pharmacokinetics of lurasidone in patients with schizophrenia and bipolar I disorder.

Transporter Proteins
Lurasidone is an in vitro substrate of the efflux transporters P-gp and BCRP. Lurasidone is not
subject to active uptake transport by OATP1B1 or OATP1B3.

Lurasidone is an inhibitor of P-gp, BCRP and OCT]1 in vitro. Lurasidone is not expected to have
a clinically relevant inhibitory potential on transporters OATP1B1, OATP1B3, OCT2, OATI,
OAT3, MATEI, MATE2K or BSEP based on in vitro data.

Special Populations and Conditions

Geriatrics

In elderly patients with psychosis (65 to 85), lurasidone concentrations (20 mg/day) were, on
average, similar to those in young subjects [see also WARNINGS AND PRECAUTIONS,
Special Populations, Geriatrics |.

Gender

Population pharmacokinetic evaluation indicated that the mean AUC of lurasidone was 18%
higher in women than in men, and correspondingly, the apparent oral clearance of lurasidone was
lower in women. Mean C,, of lurasidone was similar between women and men. No dosage
adjustment is recommended based on gender.

Race

Although no specific pharmacokinetic study was conducted to investigate the effects of race on
the disposition of lurasidone, population pharmacokinetic evaluation revealed no evidence of
chinically significant race-related differences in the pharmacokinetics of lurasidone. No dosage
adjustment is recommended based on race.

Hepatic Insufficiency
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Dose adjustment is recommended in patients with moderate or severe hepatic impairment. The
recommended starting dose is 20 mg. Patients should be treated with the lowest effective dose
that provides optimal clinical response and tolerability, which is expected to be 20-40 mg once
daily for most patients with moderate or severe hepatic impairment (Child Pugh Class B and C).
The dose should not exceed 40 mg/day in patients with severe hepatic impairment (Child-Pugh
Class C), and 80 mg/day i patients with moderate hepatic impairment (Child-Pugh Class B).Ina
single-dose study of lurasidone 20 mg, lurasidone AUC g5 Was 1.5-times higher in subjects with
mild hepatic impairment (Child-Pugh Class A), 1.7-times higher in subjects with moderate
hepatic impairment (Child-Pugh Class B), and 3-times higher in subjects with severe hepatic
impairment (Child-Pugh Class C) compared to the values for healthy matched subjects. Mean
Ciax Was 1.3, 1.2, and 1.3-times higher for mild, moderate, and severe hepatically impaired
patients, respectively, compared to the values for healthy matched subjects.

Renal Insufficiency

Dose adjustment is recommended in patients with moderate or severe renal function impairment.
The recommended starting dose is 20 mg. Patients should be treated with the lowest effective
dose that provides optimal clinical response and tolerability, which is expected to be 20-40 mg
once daily for most patients with moderate and severe renal impairment (Cl,; >10 mL/min to <50
mL/min). The dose should not exceed 80 mg/day in patients with moderate and severe renal
impairment. After administration of a single dose of 40 mg lurasidone to patients with mild,
moderate, and severe renal impairment, mean C,, increased by 40%, 92%, and 54%,
respectively, and mean AUC (o) increased by 53%, 91%, and 2- times, respectively, compared
to healthy matched subjects.

Smoking Status

Based on in vitro studies utilizing human liver enzymes, lurasidone is not a substrate for
CYP1A2; smoking is therefore not expected to have an effect on the pharmacokinetics of
lurasidone.

STORAGE AND STABILITY

Store Sandoz Lurasidone (lurasidone HCI) tablets at 15° - 30°C.

SPECIAL HANDLING INSTRUCTIONS

None.

DOSAGE FORMS, COMPOSITION AND PACKAGING

Sandoz Lurasidone (lurasidone HCI) tablets are:
e white to off-white, round biconvex film coated tablet, debossed with ‘515’ on one side
and ‘L’ on the other side for 20 mg strength.
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e white to off-white, round biconvex film coated tablet, debossed with ‘516’ on one side
and ‘L’ on the other side for 40 mg strength.

e white to off-white, capsule shaped biconvex film coated tablet, debossed with ‘L551" on
one side and plain on other side for 60 mg strength.

e pale green, oval shaped biconvex film coated tablet, debossed with ‘L.517” on one side
and plain on other side for 80 mg strength.

e white to off-white, oval shaped biconvex film coated tablet, debossed with ‘L.518’ on one
side and plain on other side for 120 mg strength.

Each tablet contains 20 mg, 40 mg, 60 mg, 80 mg, or 120 mg of lurasidone hydrochloride.
Inactive ingredients are corn starch, croscarmellose sodium, hypromellose, magnesium stearate,
mannitol and Opadry® (hypromellose, titanium dioxide, and polyethylene glycol). Additionally,
the 80 mg tablet contains iron oxide yellow and FD&C Blue No.2/Indigo Carmine Aluminum
Lake.

Tablets are supplied in HDPE bottles of 30 and 1000 tablets.
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PART II: SCIENTIFIC INFORMATION

PHARMACEUTICAL INFORMATION
Drug Substance

Proper name: lurasidone hydrochloride

Chemical name: (3aR,4S,7R,7aS)-2-{(1R,2R)-2-[4-(1,2-benzisothiazol-3- yl)piperazin-
1-ylmethyl]cyclohexylmethyl} hexahydro-4,7-methano-2H-isoindole-
1,3-dione hydrochloride

Molecular formula and molecular mass: CosH36N4O,S-HCl
M.W: 529.14 g/mol

Structural formula:

Physicochemical properties: White to cream powder
Very slightly soluble in water
Practically insoluble or insoluble in 0.1 N HCl
Slightly soluble in ethanol
Sparingly soluble in methanol
Practically insoluble or insoluble in toluene
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CLINICAL TRIALS
Comparative Bioavailability Studies

A double blind, randomized, two-period, two-treatment, two-sequence, crossover, single dose
oral bioequivalence study of Sandoz Lurasidone (lurasidone hydrochloride film-coated tablets)
40 mg (Sandoz Canada Inc.) and PLATUDA® (lurasidone hydrochloride film-coated tablets) 40
mg (Sunovion Pharmaceuticals Canada Inc.) was conducted in 40 healthy adult male (from 18 to
45 years old) subjects under fed conditions. A summary of the bioavailability data from 35
subjects who completed the study is presented in the following table:

SUMMARY TABLE OF THE COMPARATIVE BIOAVAILABILITY DATA

Lurasidone
(1 x 40 mg Lurasidone Hydrochloride)
From measured data
Geometric Mean
Arithmetic Mean (CV %)

% Ratio of 90% Confidence
Parameter Test* Reference’ Geometric Interval
Means
292.664 279.460
AUC
7 322.260 313.683 104.7 (98.5 - 111.3)
(ng/mL)*(h) (47.816) (52.205)
. 67.211 62.877
e 71.775 69.477 106.9 (97.8 - 116.8)
(ng/mL) (39.373) (47.376)
Tmax® 3.333 3.667
) (0.750- 5.000) (0.750- 5.500)

* Sandoz Lurasidone (Lurasidone Hydrochloride film-coated Tablets) 40 mg (SandozCanadalnc.)

1PLatuda® (Lurasidone Hydrochloride film-coated ) 40 mg (Sunovion Pharmaceuticals Canada Inc.)
§ Expressed as the median (range) only
Due to the long terminal half-life oflurasidone, the terminal elimination constant, K., could not be reliably estimated
in this study. Therefore, parameters derived fromKei such as Ti» and AUC; are not provided in the summary table

Schizophrenia

Adults

Study Demographics and Trial Design

The efficacy of lurasidone for the treatment of schizophrenia was established in five short-term
(6-week), placebo-controlled studies in adult patients (mean age of 38.4 years, range 18-72) who

Sandoz Lurasidone
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met DSM-IV criteria for schizophrenia. An active control arm (olanzapine or quetiapine XR) was
included in two studies to assess assay sensitivity; the studies were not designed to compare
lurasidone to the active comparators. In four of the five short-term studies, the study drug was
administered once daily in the morning with a meal or within 30 minutes after eating, although
evening dosing was permitted with Medical Monitor approval. In the fifth study, comparing
lurasidone 80 mg and 160 mg doses and quetiapine XR 600 mg dose to placebo, the study drug
was administered once daily in the evening with a meal or within 30 minutes after eating and
efficacy and safety assessments were performed the next morning.

In two additional short-term (6-week), placebo-controlled studies, neither lurasidone (20 mg, 40
mg, or 80 mg) nor the active comparators (haloperidol 10 mg/day or risperidone 4 mg/day)
showed superiority to placebo in the primary efficacy outcome, and thus were considered failed
studies.

Several mstruments were used for assessing psychiatric signs and symptoms in these studies:

1. Positive and Negative Syndrome Scale (PANSS) is a multi-item inventory of general
psychopathology used to evaluate the effects of drug treatment in schizophrenia. PANSS
total scores may range from 30 to 210.

2. Brief Psychiatric Rating Scale derived (BPRSd), derived from the PANSS, is a multi-item
inventory primarily focusing on positive symptoms of schizophrenia, whereas the PANSS
includes a wider range of positive, negative, and other symptoms of schizophrenia.
BPRSd scores may range from 18 to 126.

3. The Clinical Global Impression severity scale (CGI-S) is a validated clinician-rated scale
that measures the subject’s current illness state on a 1 to 7-point scale.

The endpoint associated with each instrument is change from baseline in the total score to the end
of week 6. These changes are then compared to placebo changes for the drug and control groups.

Study Results
The results of the positive studies follow:

1. Ina 6-week, placebo-controlled trial (N=145) involving two fixed doses of lurasidone (40

or 120 mg/day), both doses of lurasidone at Endpoint were superior to placebo on the
BPRSd total score and the CGI-S score.

2. Ina 6-week, placebo-controlled trial (N=180) involving a fixed dose of lurasidone (80

mg/day), lurasidone at Endpoint was superior to placebo on the BPRSd total score and the
CGI-S score.

3. Ina 6-week, placebo and active-controlled trial (N=473) involving two fixed doses of
lurasidone (40 or 120 mg/day) and an active control (olanzapine) to assess study assay
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sensitivity, both lurasidone doses and the active control at Endpoint were superior to
placebo on the PANSS total score and the CGI-S score.

4. 1Ina 6-week, placebo-controlled trial (N=489) involving three fixed doses of lurasidone
(40, 80, or 120 mg/day), only the 80 mg/day dose of lurasidone at Endpoint was superior
to placebo on the PANSS total score and the CGI-S score.

5. Ina 6-week, placebo, and active-controlled trial (N=482) involving two fixed doses of
lurasidone (80 or 160 mg/day) and an active control (quetiapine XR) to assess study assay
sensitivity, both lurasidone doses and the active control at Endpoint were superior to
placebo on the PANSS total score and the CGI-S score.

Adolescents

The efficacy of lurasidone in the treatment of schizophrenia in adolescent patients (13 to 17 years
of age) was evaluated in one 6-week, placebo-controlled study of patients (N=326) who met
DSM-I1V criteria for schizophrenia. The majority of patients (72%) included in the trial were 15
to 17 years of age.

Patients were randomized to placebo or fixed doses of lurasidone (40 mg or 80 mg). The primary

efficacy endpoint was the change from Baseline in the Positive and Negative Syndrome Scale
(PANSS) Total Score at Week 6.

Both the 40 mg and 80 mg doses of lurasidone demonstrated superiority over placebo on the
PANSS total score after 6 weeks of double-blind treatment (Table 36). The 80 mg dose was not
shown to be more efficacious than the 40 mg dose.

Table 36: Primary Efficacy Results for Study in Adolescent Schizophrenia (PANSS Total
Score)

Primary Efficacy Measure: PANSS

Mean Baseline LS Mean Change Placebo-subtracted
Treatment Group

Score (SD) from Baseline (SE) Difference?® (95% CI)
Lurasidone (40 mg/day)* 94.5 (10.97) -18.6 (1.59) -8.0 (-12.4, -3.7)
Lurasidone (80 mg/day)* 94.0 (11.12) -18.3 (1.60) -7.7 (-12.1, -3.4)
Placebo 92.8 (11.08) -10.5 (1.59) --

SD: standard deviation; SE: standard error; LS Mean: least-squares mean; CI: confidence interval, unadjusted for
multiple comparisons.

* Difference (drug minus placebo) in least-squares mean change frombaseline.

* Doses statistically significantly superiorto placebo.
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Bipolar Depression
Adults

Study Demographics and Trial Design

Monotherapy
The efficacy of lurasidone, as monotherapy, was established in a 6-week, randomized, double-

blind, placebo-controlled study of adult patients (mean age of 41.5 years, range 18-74) who met
DSM-IV-TR criteria for depressive episodes associated with bipolar I disorder, with or without
rapid cycling, and without psychotic features (N=485). Patients were randomized to flexibly
dosed lurasidone 20-60 mg/day, lurasidone 80-120 mg/day or placebo. Primary and key
secondary efficacy assessments were conducted at baseline and Weeks 1 through 6.

The primary rating instrument used to assess depressive symptoms in this study was the
Montgomery-Asberg Depression Rating Scale (MADRS), a 10-item clinician-rated scale with
total scores ranging from 0 (no depressive features) to 60 (maximum score). The primary
endpoint was the change from baseline in MADRS score at Week 6. The key secondary
mstrument was the Clinical Global Impression-Bipolar-Severity of Illness scale (CGI-BP-S), a
clinician-rated scale that measures the subject’s current illness state on a 7-point scale, where a
higher score is associated with greater illness severity.

Adjunctive Therapy

The efficacy of lurasidone, as anadjunctive therapy to lithium or valproate, was evaluated in two
(N=340 and 342) 6-week, randomized, double-blind, placebo-controlled studies of adult patients
(mean age of 42.6 years, range 18-74) who met DSM-IV-TR criteria for depressive episodes
associated with bipolar I disorder, with or without rapid cycling, and without psychotic features.
Patients who remained symptomatic during treatment with lithium or valproate were randomized
to flexibly dosed lurasidone 20-120 mg/day or placebo. Primary and key secondary efficacy
assessments were conducted at baseline and Weeks 1 through 6.

The primary rating instrument used to assess depressive symptoms in this study was the
MADRS. The primary endpoint was the change from baseline in MADRS score at Week 6. The
key secondary instrument was the CGI-BP-S scale.

Study Results

Monotherapy
Lurasidone was superior to placebo in reduction of MADRS and CGI-BP-S scores at Week 6.

The high dose group (80-120 mg) did not provide improved efficacy on average compared to the
low dose group (20-60 mg). Significant treatment differences n MADRS and CGI-BP-S were
observed at Week 2 for lurasidone 20-60 mg which were sustained for the remainder of the study.
The proportion of patients with > 50% improvement in MADRS was significantly greater
(p<0.001) in both lurasidone flexible-dose groups (53% lurasidone 20-60 mg; 51% lurasidone
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80-120 mg) vs. placebo (30%). Both lurasidone dose groups were associated with significantly
greater improvement than placebo on seven of the 10 MADRS items (p < 0.05). The secondary
endpoints supported the superiority of lurasidone over placebo.

Adjunctive Therapy

In one study, lurasidone was superior to placebo in reduction of MADRS and CGI-BP-S scores
as an adjunctive therapy to lithium or valproate at Week 6. Significant treatment differences were
observed in the lurasidone + lithium or valproate dose group at Week 3 in MADRS and at Week
2 in the CGI-BP-S which were sustained for the remainder of the study. The proportion of
patients with > 50% improvement in MADRS was significantly greater (p=0.008) i the
lurasidone + lithium or valproate dose group (57%) vs. placebo (42%). Lurasidone was
associated with significantly greater improvement than placebo on six of the 10 MADRS items
(p<0.05). The secondary endpoints supported the superiority of lurasidone over placebo.

In a second study, a statistically significant difference was not demonstrated between lurasidone
and placebo for the primary endpoint (MADRS) at Week 6.

Children and Adolescents

The efficacy of lurasidone was evaluated in a 6-week, multicenter, randomized, double-blind,
placebo-controlled study of children and adolescents (10 to 17 years) who met DSM-V criteria
for major depressive episodes associated with bipolar I disorder, with or without rapid cycling,
and without psychotic features (N=343). The majority (78%) of patients were 13 years of age or
older. Patients were randomized to flexibly dosed lurasidone 20 to 80 mg/day or placebo.

The primary rating scale used to assess depressive symptoms in this study was the Children’s
Depression Rating Scale, Revised (CDRS-R) total score. The primary endpoint was the change
from baseline in CDRS-R score at Week 6.

Lurasidone was superior to placebo in reduction of CDRS-R total score at Week 6. The primary
efficacy results are provided in Table 37.

Table 37: Primary Efficacy Results for the Children and Adolescents Study in Depressive
Episodes Associated with Bipolar I Disorder (CDRS-R Total Score)

Treatment Group Primary Efficacy Measure: CDRS-R
Mean Baseline LS Mean Change Placebo-subtracted
Score (SD) from Baseline (SE) Difference®
(95% CI)
Lurasidone (20 to 80 mg/day)* 59.2 (8.24) -21.0(1.06) -5.7(-8.4,-3.0)
Placebo 58.6 (8.26) -15.3(1.08) --

SD: standard deviation; SE: standard error; LS Mean: least-squares mean; CI: confidence interval, unadjusted for
multiple comparisons.

a Difference (drug minus placebo) in least-squares mean change frombaseline.

* Treatment group statistically significantly superior to placebo.
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DETAILED PHARMACOLOGY

Nonclinical Pharmacodynamics

Receptor Binding

In vitro receptor binding studies revealed that lurasidone is an antagonist with high affinity at
dopamine D, receptors (Ki=0.994 nM), D, receptors (Ki =0.329 and 0.994 nM), and the 5-
hydroxytryptamine (5-HT, serotonin) receptors 5-HT>4 (Ki = 0.47 nM) and 5-HT; (Ki= 0.495
nM), is an antagonist with moderate affinity at human a,c adrenergic receptors (Ki = 10.8 nM), is
a partial agonist at serotonin 5-HT1A (Ki = 6.38 nM) receptors, and is an antagonist at o,a
adrenergic receptors (Ki =40.7 nM). Lurasidone exhibits little or no affinity for histamine H,; and
muscarinic M; receptors (ICsy > 1,000 nM).

Schizophrenia

Pharmacological studies have shown that lurasidone was effective in various animal models of
schizophrenia induced by methamphetamine or tryptamine, and confirmed its potent dopamine
D,-blocking and serotonin 5-HT,-blocking actions.

Bipolar Depression
Pharmacological studies have shown that lurasidone was effective in some animal models of
depression.

Effects on the Central Nervous System

Lurasidone, when intravenously administered at high doses, slowed spontaneous
electroencephalogram (EEG) in rabbits, and nhibited emetic response in apomorphine-treated
dogs following oral administration, but exerted no other potent effects on the CNS (anti-
acetylcholine action, anti-hypoxic action, effects on cerebral blood flow, convulsion facilitating
action, and anti-adrenergic action).

Lurasidone demonstrated mild anti-histamine and anti-noradrenaline effects but not anti-
acetylcholine effectin in vitro studies.

Effects on Cardiovascular System

In addition to the animal studies of antipsychotic efficacy and mechanism of action, a safety
pharmacological evaluation of lurasidone was conducted to obtain a more extensive
characterization of its actions on various organ systems in vitro and in vivo. Potential
cardiovascular effects were assessed in in vitro and in vivo safety pharmacology and toxicology
studies. In HEK293 cells stably expressing the hERG gene, lurasidone and its metabolites, 1D -
14326 and ID-14283, caused concentration-dependent suppression of hERG currents with ICs
values of 57 ng/mL, 357 ng/mL, and 434 ng/mL, respectively. There were no effects on action
potential duration (APD) in guinea pig papillary muscle and on inotropic/chronotropic action in
guinea pig atrium.

Conscious telemetered female dogs (N=4/treatment) received single oral doses of vehicle,
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lurasidone 100 mg/kg, lurasidone 300 mg/kg, or sotalol according to Latin square crossover
design. Lurasidone 100 mg/kg and 300 mg/kg caused statistically significant increases in heart
rate. Lurasidone 300 mg/kg also caused a statistically significant increase in the QTc interval.
Cmax values were reported to be 1.9 mcg/mL for lurasidone 100 mg/kg and 2.8 mcg/mL for
lurasidone 300 mg/kg. In a 39-week, repeated oral doses toxicology study in dogs, lurasidone
showed QTc prolongation in 1 out of 4 male dogs in the 100 mg/kg group and 2 out of 4 male
dogs in the 200 mg/kg group. QT prolongation effect of lurasidone in dogs arises at 12- to 20-
fold higher plasma levels than the plasma Cyax associated with the maximum dose evaluated in
clinical trials.

Nonclinical Pharmacokinetics

The pharmacokinetic parameters (absorption, distribution, metabolism, and excretion) of
lurasidone have been studied in mice, rats, dogs, rabbits, and monkeys.

Lurasidone is rapidly absorbed with peak systemic exposure occurring within 5.3 hours of
administration. The absolute bioavailability is low, <12%, in all species examined.
Administration of lurasidone with food increases the extent of absorption two- to three-fold.
Clearance ranged from 17 to 61 mL/min/kg and volume of distribution ranged from 2.4 to 20
L/kg. Terminal elimination half-life is also variable, ranging from 1.6 to 27 hours.

Lurasidone binds extensively (>99% bound) to serum proteins including human serum albumin
and a-glycoprotein. Distribution into red blood cells is moderate with blood:plasma ratios
ranging from 0.57 — 0.80. Lurasidone distributes into most tissues including the brain and into the
fetus.

Lurasidone is extensively metabolized with oxidative N-dealkylation, hydroxylation of the
norbornane ring or cyclohexane ring, S-oxidation, reductive cleavage of the isothiazole ring
followed by S-methylation, and a combination of two or more of these pathways. Although many
metabolites were found in human serum, all primary metabolites were detected in one or more of
the nonclinical animal species; therefore, no human specific metabolites have been identified.

The primary metabolizing Cytochrome P450 (CYP) isozyme in humans is CYP3A4. Specific
metabolizing isozymes in nonclinical species have not been identified. In vitro studies conducted
with human tissue preparations suggest that at clinically relevant concentrations lurasidone does
not inhibit or induce CYP enzyme activity. The potential for protein-based clinical drug-drug
nteractions appears to be minimal as no displacement of lurasidone or co-incubated drugs from

serum proteins is observed in vitro. Lurasidone is an in vitro substrate of P-glycoprotein (P-gp)
and BCRP, and an inhibitor of P-gp, BCRP and OCT1 in vitro.

Following administration of ['4C] lurasidone, the majority of the radioactivity was excreted in
feces as parent compound. Approximately 12-48% of the orally administered dose was absorbed.
Unchanged parent compound is detected only at trace levels in bile and urine, indicating that the
absorbed material is subject to extensive metabolism. Lurasidone is excreted into rat milk
primarily as unchanged drug at concentrations that are greater than those in serum.
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TOXICOLOGY

Single-Dose Toxicity

In single-dose studies performed in rats and monkeys, there were no deaths at the highest dose
levels of 2000 mg/kg in either species. The target organ for acute toxicity is the CNS. Clinical
signs in rats consisted of decreased spontaneous activity, ptosis, and decreased body weight
and/or body weight gain at >1000 mg/kg and ataxic gait at 2000 mg/kg. Treatment-related
clinical signs in monkeys included decrease of spontaneous activity in all treated groups (10 to
2000 mg/kg), tremor, and decrease of spontaneous activity accompanied by extrapyramidal
symptoms such as persistent abnormal posture and slow movement at 50 mg/kg or higher, closed
eyelids at 250 mg/kg, and miosis, closed eyelids, and vomiting at 2000 mg/kg. Food consumption
was reduced at 250 mg/kg or higher.

Serum concentrations of lurasidone and prolactin were evaluated after a single oral dose of
lurasidone at levels up to 1000 mg/kg in rats. The concentrations of serum prolactin at one (peak
level) and two hours after administration, at almost all doses of 10 mg/kg and above, were
significantly higher (up to 44-fold control levels) or tended to be higher than the control values,
with little or no dose dependency. The increases in peak serum levels and total exposure of
lurasidone were dose-dependent up to 500 mg/kg in male rats and up to 1000 mg/kg in female
rats.

Repeat-Dose Toxicity

Repeat-dose toxicity studies from 2 to 52 weeks in duration were performed in mice, rats, dogs,
and monkeys.

Toxic responses to orally administered lurasidone were rapid in onset. The main target organs of
toxicity are the CNS and the endocrine system. Like other antipsychotic drugs that bind to
dopamine D, receptors, lurasidone has been shown to elevate serum prolactin levels in mice, rats,
dogs, and monkeys.

Clinical signs evident after repeated doses included decreased spontaneous activity and
extrapyramidal effects in rats, dogs, and monkeys. Prolactin-related effects were similar in
rodents and dogs regarding histopathologic changes in the mammary glands. Mild signs of
mammary development (1 female) and lactogenesis (1 female) were observed in monkeys.
Prostatic changes were observed only in dogs, vaginal changes were observed only in rodents,
whereas pituitary changes were seen in rodents and monkeys. Prolactin-related fatty infiltration
into bone marrow and reduced bone density were seen in rats, but were not observed in mice.
Similar changes were seenin a few high-dose dogs that were suffering from emaciation, but
which were considered secondary effects of increased corticosteroid secretion in response to the
stress of their condition.

Cardiac effects were not determined in the mouse and rat, and were not seen in the monkey at any
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dose level, but QT prolongation and/or PVC were observed in the dog toxicology studies. Signs
of anemia were observed in the 4-week dog study but not in the 39-week study. Except for some
of the effects on bone, these clinical signs resolved upon withdrawal of treatment and are
considered to represent exaggerated pharmacology of the drug, relating mostly to
hyperprolactinemia, or CNS and cardiovascular effects, all commonly seen with D, receptor
antagonist antipsychotic agents. The dosing regimens used in the various repeated-dose studies
consisted of once-daily administration by oral gavage in mice, rats, and dogs, and by intranasal
gastric gavage in monkeys. In each case the vehicle was 0.5% aqueous methylcellulose.

Mouse Study

All dose levels in the 3-month mouse study (25 to 500 mg/kg/day) produced adverse effects,
consisting mainly of decreased spontaneous activity, and effects on female sex organs that were
attributed to increased prolactin levels. The NOAEL is less than 25 mg/kg/day for repeated
dosing in this species, and the corresponding safety margins for these effects, relative to man at
the MRHD of 160 mg/day, are less than 0.38 (males) or less than 0.64 (females) from
comparisons based upon peak serum exposure levels of lurasidone, and less than 0.37 (males) or
less than 0.60 (females) based upon total serum exposure levels of lurasidone.

Rat Studies

The 90-day NOAEL in male and female rats is 0.3 and 0.1 mg/kg/day, respectively, based upon
the combined results of the two 3-month studies performed in Sprague-Dawley rats. The safety
margins, based upon peak serum levels relative to man at the MRHD, are 0.005 and 0.001,
respectively. Based upon the results of the 6-month study, the NOAEL in rats of either sexis 0.03
mg/kg/day. Dosage administration atlevels at or above 1 mg/kg/day for 6 months produced
changes in male mammary glands and elevated hemoglobin concentrations, along with elevated
prolactin levels. Adverse effects seenin females at these same dose levels included effects on
female sex organs and increased incidence of fatty infiltration into the femur marrow, thickened
zona glomerulosa of adrenal, and decreased total bone mineral density of femur. The resultant
safety margin, based upon peak serum levels relative to man at the MRHD, are 0.0006 and
0.0003, for males and females, respectively.

Dog Studies

All dose levels in both the 4-week and 39-week repeated-dose studies in the Beagle dog produced
adverse effects attributed to increased prolactin levels. Both studies utilized 30 mg/kg/day as the
lowest dose. In the 4-week study, a 30 mg/kg/day dose produced effects in the thymus and
mammary glands. The same dose level in the 39-week study also produced effects on the thymus
in males, but more severe mammary effects as well as changes in the uterus and ovary in females
and in the prostate of males. All dose levels produced CNS effects (decreased spontaneous
activity, tremors, miosis, and somnolence). Thymic atrophy or involution were seenin both dog
studies, and increased total cholesterol and phospholipids as well as increased cytoplasmic
eosinophilic granule epithelium in urinary bladder were observed at or above 30 mg/kg/day in the
39-week study. The NOAEL is less than 30 mg/kg/day for repeated dosing of lurasidone in the
dog, and the corresponding safety margins for these effects, relative to man at the MRHD of 160
mg/day, are less than 3.4 (4 weeks) or less than 4.9 (39 weeks) based upon peak serum levels of
lurasidone and less than 3.1 (4 weeks) or less than 11/9.2 (M/F, 39 weeks) based upon total
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exposure levels.

Monkey Studies

There were no significant prolactin-related adverse effects in the 3-month and 1-year repeated-
dose studies in Cynomolgus monkeys. The observations of decreased spontaneous activity,
movement disorder, and abnormal posture were considered CNS effects and not directly related
to prolactin levels. The only minor finding that was possibly related to prolactin was the presence
of enlarged pale staining cells in the pituitary, which were observed upon histopathologic
examination in both sexes at 50 mg/kg/day in the 1-year study. Mean serum prolactin
concentrations at 4 hours after dosing were increased in a dose-related fashion in all treated
groups in both studies.

If one considers the elevation of prolactin levels as a non-adverse effect, the CNS effects
observed at 10 and 2 mg/kg/day in the 3-month and 1-year monkey studies, respectively, put the
NOAEL for monkeys near 2 mg/kg/day. Safety margins (1-year study) atthe MRHD were 0.01
t0 0.03 (based on Cy,4) and 0.02 to 0.03 (based on AUC).

Reproductive and Developmental Toxicity

Lurasidone was administered orally to female rats at doses of 0.1, 1.5, 15, or 150 mg/kg/day for
15 consecutive days prior to mating, during the mating period, and through day 7 of gestation.
Estrus cycle irregularities were seen at 1.5 mg/kg and above; the no-effect dose of 0.1 mg/kg is
approximately 0.006 times the maximum recommended human dose (MRHD) of 160 mg/day
based on body surface area. Fertility was reduced only at the highest dose and this was shown to
be reversible after a 14 day drug-free period. The no-effect dose for reduced fertility was 15
mg/kg, which is 0.9 times the MRHD based on body surface area.

Fertility was not affected in male rats treated orally with lurasidone for 64 consecutive days prior
to mating and during the mating period at doses up to 150 mg/kg/day (9 times the MRHD based
on body surface area).

No teratogenic effects were seen in studies in which pregnant rats and rabbits were given
lurasidone during the period of organogenesis at doses up to 25 and 50 mg/kg/day, respectively.
These doses produced plasma levels (AUC) 3.7 and 0.6 times, in rats and rabbits, respectively,
the MRHD based upon total exposure.

No adverse developmental effects were seenin a study in which pregnant rats were given
lurasidone during the period of organogenesis and continuing through weaning at doses up to 10
mg/kg/day; this dose produced plasma levels (AUC) 1.3 times those in humans receiving the
MRHD.

Juvenile Animal Studies

Lurasidone oral administration to juvenile rats at doses of 3, 30, and 150 (males) or 300 (females)
mg/kg/day which are 0.7 to 22 times (males) and 0.6 to 63 times (females) plasma levels (AUC)
in pediatric/adolescent patients receiving the MRHD of 80 mg/day, from postnatal day (PND) 21
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through PND 91 (the period corresponding to childhood, adolescence, and young adulthood)
resulted in growth and developmental delays in both genders at 30 mg/kg/day and higher.

The NOAEL for juvenile rats’ physical growth and development is 3 mg/kg/day (0.7 times
(males) and 0.6 times (females) the MRHD based upon total exposure. Lurasidone effects
included dose-dependent decreases in tibial length, bone mineral content, body and brain weights
starting at 30 mg/kg/day in both sexes, and delay in attainment of sexual maturity in males at 150
mg/kg/day and in females starting at 30 mg/kg/day. The delay in attainment of sexual maturity in
females was associated with decreased serum estradiol and may have been also exacerbated by
lower mean body weight. Mortality occurred during early post-weaning period at 30 mg/kg/day
(males only) and higher doses (both sexes) on PND 22, 23 or 24. Systemic exposures at the
LOEL for these findings (30 mg/kg/day) in males and females were 11 times and 14 times the
MRHD based upon total exposure.

The NOAEL for lurasidone HCI neurobehavioral effect was 3 mg/kg/day in males and <3
mg/kg/day in females. Hyperactivity was noted during the post-treatment period starting at 30
mg/kg/day in males and 3 mg/kg/day in females (11 and 7 times the MRHD, respectively, based
upon total exposure) and was still present at the end of the post-treatment period.

Histopathological findings included increased colloid in the thyroids and imflammation of the
prostate in males at 150 mg/kg/day (22 times the MRHD based upon total exposure), and
mammary gland hyperplasia, increased mucification of the vagina, and increased ovarian atretic
follicles in females at doses as low as 3 mg/kg/day (7 times the MRHD based upon total
exposure). Some of these findings were attributed to transiently elevated serum prolactin which
was seen in both sexes atall doses. However, there were no deviations in reproductive parameters
(fertility, conception indices, spermatogenesis, estrous cycle, gestation length, parturition,

number of pups born) at any dose level.

The NOAEL for the offspring of the treated juvenile animals was 3 mg/kg/day based on the

lower birth weights and body weights/body weight gains during the postnatal period for the
offspring of the treated juvenile animals at 30 and 300 mg/kg/day.

Carcinogenicity

Lifetime carcinogenicity studies were conducted in ICR mice and Sprague-Dawley rats.
Lurasidone was administered orally at doses of 30, 100, 300, or 650 (the high dose was reduced
from 1200 in males) mg/kg/day to ICR mice and 3, 12, or 36 (high dose reduced from 50)
mg/kg/day to Sprague-Dawley rats.

In the mouse study, there were increased incidences of malignant mammary gland tumors and
pituitary gland adenomas in females at all doses; the lowest dose tested produced plasma levels
(AUC) approximately equal to those in humans receiving the maximum recommended human
dose (MRHD) of 160 mg/day. No increases in tumors were seen in male mice up to the highest
dose tested, which produced plasma levels (AUC) 7 - 13 times those in humans receiving the
MRHD.
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In rats, an increased incidence of mammary gland carcinomas was seen in females at the two
higher doses; the no-effect dose of 3 mg/kg produced plasma levels (AUC) 0.4 times those in
humans receiving the MRHD. No increases in tumors were seen in male rats up to highest dose
tested, which produced plasma levels (AUC) 6 times those in humans receiving the MRHD.

Mutagenesis

The potential for the genotoxicity of lurasidone has been adequately studied in varied test
systems including in vitro assays in bacterial and mammalan cell systems (with and without
metabolic activation) and in an in vivo micronucleus assay in mice. Lurasidone was shown not to
be mutagenic or clastogenic under the conditions of these well-controlled assays.

Drug Dependence

The drug dependence studies in rats and monkeys did not indicate potential for lurasidone to
induce psychic and physical dependence. Lurasidone was not self-administered by monkeys
trained to self-administer barbiturate, did not suppress barbiturate withdrawal signs, and did not
produce withdrawal signs after discontinuation of repeated dosing.

Antigenicity

Lurasidone caused delayed-type allergic reactions under strong sensitizing conditions in which it
was subcutaneously administered ata dose 3 times the proposed clinical dose of 160 mg/day,
along with Freund’s complete adjuvant. However, as lurasidone did not show antigenicity in
active systemic anaphylactic reaction assays, passive cutaneous anaphylactic reaction assays, or
gel precipitation reaction nor on intradermal tests when orally administered, it is unlikely that
lurasidone will show antigenicity when orally administered to humans.

Phototoxicity

Oral administration of lurasidone to rats prior to irradiation with ultraviolet A (UVA)radiation at
a dose of 10 J/cm? produced no remarkable skin reaction or increase in ear thickness. It was
concluded that lurasidone had no phototoxic effect on the skin under the conditions of the present
study and is unlikely to show phototoxicity when orally administered to humans.
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PART III: CONSUMER INFORMATION

Pr SANDOZ ®LURASIDONE
lurasidone hydrochloride tablets

This leafletis part IIl of a three-part ""Product Monograph"
published when Sandoz Lurasidone was approved for sale in
Canada and is designeds pecifically for Consumers. This leaflet
is a summary and will not tell you everything about Sandoz
Lurasidone. Contact your doctor or pharmacistif you have
any questions about the drug.

ABOUT THIS MEDICATION

What the medication is usedfor:
SandozLurasidoneis used to treat thesymptoms of schizophrenia
in adults and in adolescents (15-17 years ofage).

Schizophrenia is characterized by symptoms suchas:
e hearing, seeing, or sensing things that are notthere
e suspiciousness, mistaken beliefs
e incoherent speechandbehavior, and
e emotionalflatness.

People with this condition may also feel depressed, guilty, anxious,
or tense.

SandozLurasidoneis also usedto treatthe symptoms of
depression associated with bipolar disorderin adults and
adolescents (13-17 years ofage)suchas:

e sadness

e loss ofinterest and enjoyment
e lack ofenergy

e change in appetite

e sleep disturbance, and

e difficulty concentrating.

SandozLurasidoneis not a cure for your condition, butit can help
manage your s ymptoms.

Your doctormay haveprescribed Sandoz Lurasidone for another
reason.

Askyourdoctorifyou have any questions aboutwhy Sandoz
Lurasidonehas been prescribed foryou.

A Reminder: This medicine has beenprescribed only foryou.
Nevergiveitto anyoneelse.

What it does:
SandozlLurasidonebelongs to a group of medicines called atypical
antipsychotics.

Antipsychotic medications affectthe chemicals (neurotransmitters)
thatallownerve cells to talkto each other. Two ofthe chemicals in
the brain, called dopamine and serotonin, may be out ofbalance in
schizophrenia orbipolar depression. It is not known exactly how
SandozlLurasidone works. However, it seems to helpkeep the

right balance of dopamine and serotonin in your brain.

When it shouldnot be used:
Do not take SandozLurasidone ifyou:
e areallergic to SandozLurasidone orany ofthe
ingredients in Sandoz Lurasidone
e arctaking drugs that affect significantly the way Sandoz
Lurasidoneis broken down in your body:
o astrongCYP3A4inhibitor (such as ketoconazole)
o astrong CYP3A4inducer (such as rifampin)

What the medicinal ingredientis:
lurasidonehydrochloride

What the nonmedicinal ingredients are:

SandozLurasidone contains the following nonmedicinal
ingredients: cornstarch, croscarmellose sodium, hypromellose,
magnesiumstearate, mannitol and Opadry® (hypromellose,
titaniumdioxide, and polyethylene glycol). Additionally, the 80
mg tablet contains iron oxide yellow and FD&C Blue No.2/Indigo
Carmine AluminumULake

What dosage forms it comes in:
20 mg, 40 mg, 60 mg, 80 mg, and 120 mg tablets

| WARNINGS AND PRECAUTIONS

Serious Warnings and Precautions

Various medicines ofthe group to which Sandoz Lurasidone
belongs have beenassociated with an increased rate of death
when usedin elderly patients with dementia. Sandoz
Lurasidoneis not approved foruse in elderly patients with
dementia.

BEFORE you use Sandoz Lurasidone, talk to your doctor or
pharmacist if you:

e aretaking any othermedicines (prescriptions oroverthe
counter medicines)

e arepregnant, thinkyouare pregnant, or plan to become
pregnant

e arebreastfeeding orplan to breastfeed

e arean elderly patient suffering fromdementia (loss of
memory and other mental abilities)

e exercise vigorously orworkin hot orsunny places

e havehighblood sugarorahistory of diabetes

e haveahistoryofkidney orliver problems

e haveinvoluntary, irregular muscle movements,
especially in the face ortongue

e havehigh blood pressure orrapid heartbeats and a drop
in pressure when getting up

e havelowblood pressure

e sufferfromheart disease orhavea family history of
heart disease, stroke, or "mini" stroke

e havehad problems with theway yourheartbeats
(arrhythmias ) or are taking medications that affecthow
your heart beats

Sandoz Lurasidone
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e have heart problems including “QT prolongation”
e areat riskfor developing blood clots. Risks include:
o afamily history ofbloodclots
being overage over 65
smoking
being over weight
a recent major surgery (suchas hip orknee
replacement)
o notbeing able to move due to airtravel orother
reason
o takebirth control (" The Pill")
e haveorhavehadbreastcancer
have pituitary tumours
drink alcoholoruse street drugs
have everhad fainting, blackouts, or seizures
work with hazardous machinery or drive a motorized
vehicle
e haveorhavehadlowlevels ofwhite blood cells

O O OO

Other warnings you s hould know about:
Effects in newborns: In some cases, babies born toa mother
taking SandozLurasidone while they are pregnant can have serious
health problems. Sometimes, the symptoms may get betteron their
own. Be prepared to get immediate medical help for yournewborn
if they:

e havetrouble breathing

e arcoverly sleepy

e have muscle stiffness or floppy muscles (like arag doll)

e havetrouble feeding.

Driving and using machines: SandozlLurasidone may make you
feel drowsy. Do notdrive a car or operate machinery untilyou
know how SandozLurasidone affects you.

Low Blood Pressure: Whentaking SandozLurasidone, some
people may faint, feel lightheaded or dizzy, especially when
getting up froma lying orsitting position. This is more likely to
happenifyou are elderly and also at the start of treatment or when
the doseis increased. This willusually go away onits own but if it
does not, tellyourdoctor.

Dehydration and overheating: When taking Sandoz Lurasidone,
it is important notto become too hotor dehydrated. Do not
exercise too much and try to avoid extreme heat.

Falls: Feeling sleepy, a fallin blood pressure when you standup
fromsitting or lying down, vision or speech problems have been
reported with the use ofantipsychotic drugs. This canlead to falls
that may causefractures or other fall-related injuries. Certain
medications, diseases or conditions can make this worse.

INTERACTIONS WITH THIS MEDICATION

Tell all doctors, dentists, and pharmacists who are treating you that
you are taking Sandoz Lurasidone.

As well, be sure to tellthemabout any other medications youtake,
including any drugs, vitamins, minerals, natural supplements or
alternative medicines.

Inform yourdoctorifyou start orstop takingany ofthe following
medications as they may interact with Sandoz Lurasidone:
e Drugsused to treat fungal infections suchas
ketoconazole, itraconazole, fluconazole
e Drugsusedto treat HIVinfection and AIDS suchas
ritonavir
e Anti-seizure drugs such as phenobarbital or phenytoin
e Drugsusedto lowerblood pressure such as diltiazemor
verapamil
e Certain antibiotics usedto treatinfections such as
rifampin or erythromycin
e Drugs used to treat problems with yourheart beat
(antiarrhythmics)
e Diuretics (waterpills)

The effects ofalcohol could be made worse while taking Sandoz
Lurasidone. It is recommended thatyoudo not drink alcohol
while taking Sandoz Lurasidone.

You should avoid consuming grapefruit, grapefruit juice, or
products containing grapefruit extract while receiving Sandoz
Lurasidone.

| PROPER USE OF THIS MEDICATION

Usual Adult and Adolescent(15-17 years old) Dose:
Schizophrenia:

Usualstartingdose: 40 mg once a day. The highest recommended
dose foradolescents is 80 mg.

Usual Adult and Adolescent(13-17 years old) Dose:
Depression Associated with Bipolar Disorder:
Usualstartingdose: 20 mg once a day alone orin combination
with lithium or valproate.

Take SandozLurasidone exactly the way your doctor has
prescribedit, every day and at the same time. You should check
with your doctor or pharmacist if you are not sure. Your doctor
has decided onthe best dose for you based on your individual
situation. Your doctor may increase or decrease your dose
dependingon yourresponse.

Take SandozLurasidone with food (at least 350 calories ) and
swallow whole with water.

If you have moderate liver problems, your daily dose of Sandoz
Lurasidoneshould not be more than 80 mg. If you havesevere
liver problems, yourdaily dose of Sandoz Lurasidone should not
be more than 40 mg.

If you have moderate or severe kidney problems, your daily dose
of SandozLurasidone should notbe more than 80 mg.

SandozLurasidoneis not forusein children under 15 years of age
with symptoms ofschizophrenia. Sandoz Lurasidoneis not for
use in children under 13 years ofage being treated for the
symptoms of depression associated with bipolar disorder.

Sandoz Lurasidone
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Overdose:

If you thinkyou, oraperson you are caring for, have takentoo
much of SandozLurasidone, contact a healthcare professional,
hospital emergency department, or regional poison control
centre immediately, even ifthere are no symptoms.

MissedDose:

If you miss adose by a fewhours, take it as soon as possible. If
you are close to yournext dose, just skip themissed doseand take
yournext dose at yourregular time. DO NOT TAKE2 DOSES OF
SANDOZ LURASIDONE AT THE SAMETIME TOMAKEUP
FOR A MISSED DOSE.

SIDE EFFECTS AND WHAT TO DO ABOUT THEM

Like othermedicines, Sandoz Lurasidone can causesome side
effects. These side effects are likely to be minor and temporary.
However, some may be serious and need medical attention.

The most common side effects of SandozLurasidone in adult
patients with schizophrenia are:
e drowsiness/sleepiness
e feeling ofrestlessness (akathisia)
e abnormal movements, tremor, muscle stiffness, slowing
of movement
e nausea

The most common side effects of SandozLurasidone in adolescent
patients (15-17 years) with schizophrenia are:
e drowsiness/sleepiness
nausea
feeling ofrestlessness (akathisia)
abnormal movements, tremor, muscle stiffness, slowing
of movement
e vomiting

The most common side effects of SandozLurasidone in adult
patients with depression associated with bipolar disorder are:
e feeling ofrestlessness (akathisia)
e abnormal movements, tremor, muscle stiffness, slowing
of movement.

The most common side effects of SandozLurasidone in adolescent
patients (13-17 years) with depression associated with bipolar
disorderare:

e nauseca

e weight gain

e inability to sleep (insomnia)

e drowsiness/sleepiness

Otherside effects of Sandoz Lurasidone include:
e Symptoms ofan allergic reaction includingrash, itching,
flushing, and/or inflammation ofthe mouth and/or skin
(see also SERIOUS SIDE EFFECTS, HOW OFTEN
THEY HAPPEN AND WHAT TO DO ABOUT
THEM).

e Increase in the amount of sugar (glucose) in the blood

(hyperglycemia). Symptoms ofhigh blood sugar can
include feeling very thirsty and/or hungry, needing to
urinate more than usual, feeling weak ortired, feeling
sickto yourstomach, feeling confused, fruity smelling
breath.

e Decreasedblood pressure. Symptoms of decreased blood
pressure caninclude lightheadedness or fainting when
rising too quickly froma sitting or lying position.

The following may also occur with Sandoz Lurasidone, and may
be seen in routine blood testing:
e decrease in the amount of white blood cells
e increase in the amount ofhormone prolactin in the blood
which:

o in women, may lead to swelling ofbreasts and
unexpected production of breast milk and changes
in the regularity of monthly periods; and

o  in men, may lead to diminished sexual function and
breast enlargement

If youhave highlevels ofprolactin (measured with a blood test)
and a condition called hypogonadismyou may be at an increased
risk ofbreaking a bone due to osteoporosis. This occurs in both
men and women.

Your doctorshould check your body weight before starting
SandozLurasidone and continue to monitor it foras long as you
are being treated.

Your doctor should take blood tests before starting Sandoz
Lurasidone. They will monitor blood sugar and the number of
infection fighting white blood cells. Your doctor should continue
to monitoryourblood foras long as youare being treated.

You should tellyourdoctorifyou notice any symptoms that
worry you, even if you think the problems are not connected with
the medicine orare not listed here.

SERIOUS SIDE EFFECTS, HOW OFTEN THEY HAPPEN

AND WHAT TO DO ABOUT THEM

Symptom / effect Talk to your Stop taking
healthcare drug and
professional get
immediate
Onlyif | Inall medical
severe cases help

New or worsening

Common L v
constipation

Involuntary
movements
mainly of your
face or tongue
(tardive

Uncommon

dyskinesia)
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SERIOUS SIDE EFFECTS, HOW OFTEN THEY HAPPEN

AND WHAT TO DO ABOUT THEM

SERIOUS SIDE EFFECTS, HOW OFTEN THEY HAPPEN
AND WHAT TO DO ABOUT THEM

Symptom / effect Talk to your Stop taking Symptom /effect Talk to your Stop taking
healthcare drug and healthcare drug and
professional get professional get
immediate immediate
Olllylf In all medical Ollly if In all medical
severe | cases help severe | cases help
Sudden weakness Very dark (“tea
or numbness of coloured”) urine,
the face, arms, or muscle v
legs and slurred tenderness, and/or
speech or vision v aching
problems, even if (rhabdomyolysis)
for a short period Long-lasting
oftime (greater than 4
Feeling faint, or hours in duration)
. . v
dizzy, or lose and painful
consciousness, or erection of the
feel a change in v penis
the way your heart Drug Reaction
beats Unknown | Jith Eosinophilia
(palpitations) and
Difficulty v Systemic
swallowing Symptoms
Rare Pronounced (DRESS) )
muscle stiffnessor (serious skin
inflexibility with reaction that may
high fever, rapid affect more than
or irregular one or more
heartbeat, organs): fever,
sweating, state of v severe rash, v
confusion, or swollen
reduced lymph glands,
consciousness flu- like feeling,
(Neuroleptic yellow skin or
Malignant eyes, shortness of
Syndrome) breath, dry '
Seizure (loss of cough, chest pain
. or discomfort,
‘c;tnhs clousness feel thirsty,
v urinate less often,
uncontrollable less urine
shaking)
Ssgf;fet (:lrll;r;.fca Thisis nota com‘plete list of side ejfects. Forany unexpected
reaction such as effects wh.lle taking Sandoz Lurasidone, contact your doctor or
swelling ofthe pharmacist.
mouth, face, lips, v
or tongue, and | HOW TO STORE IT
may include
difficulty
breathing Store at roomtemperature (15— 30°C).
Blood clots:
swelling, pain and The expiry date ofthis medicine is printed on the packagelabel.
redness in an arm Do notuse the medicine after this date. Keep outofthe reach and
or leg that can be sight of children.
warm to touch.
You may develop v
sudden chest pain,
difficulty
breathing, and
heart palpitations.
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Reporting Side Effects

You can report any suspected side effects associated with the
use ofhealth products to Health Canada by:

e Visiting the Web pageon Adverse Reaction Reporting
(https://www.canada.ca/en/health-
canada/services/drugs-health-products/medeffect-
canada/adverse-reaction-reporting.html) for
information on how to report online, by mail orby
fax; or

e C(Calling toll-free at 1-866-234-2345.

NOTE: Contact your healthprofessional if you need
information about how to manageyour side effects. The
Canada Vigilance Program does notprovidemedical advice.

MORE INFORMATION

If you want more information about Sandoz Lurasidone:
e Talk to yourhealthcareprofessional
e Find the full productmonographthatis prepared for
healthcare professionals and includes this Consumer
Information by visitingthe Health Canada website
(https://www.canada.ca/en/health-canada/services/drugs-
health-products/drug-products/drug-product-
database.html); the manufacturer’s website
www.sandoz.com,
o orby calling 1-800-361-3062,
o or by written request at:
110 Rue de Lauzon
Boucherville QC
J4B 1E6
o Orby e-mail at: medinfo@sandoz.com

This leaflet was prepared by SandozCanadalnc.

Last Prepared: October 7,2021
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