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" GALANTAMINE ER
Galantamine Hydrobromide Extended-Release Capsules

8 mg, 16 mg, 24 mg galantamine base

PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Route of Dosage Form / All Non-Medicinal Ingredients
Administration Strength
Oral Extended Release colloidal silicon dioxide, gelatin,

Capsule / 8 mg, 16 hydrogenated vegetable oil, magnesium

mg, 24 mg stearate, polyvinyl acetate, povidone, sodium

lauryl sulphate, titanium dioxide and
colouring agents (16 mg: FD&C Red 40; 24
mg: FD&C Blue 1, FD&C Yellow 6 and red
iron oxide)

INDICATIONS AND CLINICAL USE

GALANTAMINE ER (galantamine hydrobromide) is indicated for the symptomatic treatment of
patients with mild to moderate dementia of the Alzheimer’s type. Galantamine has not been studied
in controlled clinical trials for longer than 6 months.

GALANTAMINE ER should only be prescribed by (or following consultation with) clinicians who
are experienced in the diagnosis and management of Alzheimer’s disease.

Geriatrics (= 85 years of age):
There is limited safety information for galantamine in this patient population (see WARNINGS
AND PRECAUTIONS, Special Populations).

Pediatrics (< 18 years of age):
No data are available in children. Therefore, the use of galantamine is not recommended in
children under 18 years of age.

CONTRAINDICATIONS

GALANTAMINE ER is contraindicated in patients with known hypersensitivity to galantamine
hydrobromide, other tertiary alkaloid derivatives or to any excipients used in the formulation. For a
complete listing, see the DOSAGE FORMS, COMPOSITION AND PACKAGING section of
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the product monograph.

WARNINGS AND PRECAUTIONS

Carcinogenesis and Mutagenesis
See Product Monograph Part I1: TOXICOLOGY, Mutagenicity, Carcinogenicity for discussion
on animal data.

Cardiovascular

Because of their pharmacological action, cholinesterase inhibitors have vagotonic effects on the
sinoatrial and atrioventricular nodes, leading to bradycardia and all types of atrioventricular
node block (see ADVERSE REACTIONS). These actions may be particularly important to
patients with “sick sinus syndrome” or other supraventricular cardiac conduction disorders, or to
patients taking other drugs concomitantly which significantly slow heart rate. In clinical trials,
patients with serious cardiovascular disease were excluded. Caution should be exercised in
treating patients with active coronary artery disease or congestive heart failure. It is
recommended that galantamine not be used in patients with cardiac conduction abnormalities
(except for right bundle branch block) including “sick sinus syndrome” and those with
unexplained syncopal episodes.

In randomized controlled trials, bradycardia was reported at 2-3% for galantamine doses up to 24
mg/day compared with <1% for placebo, but was rarely severe and rarely led to treatment
discontinuation. No increased incidence of heart block was observed at the recommended doses.
Patients treated with galantamine up to 24 mg/day at the recommended dosing schedule showed
a dose-related increase in risk of syncope (placebo, 0.7% [2/286]; 4 mg twice a day (b.i.d.),
0.4% [3/692]; 8 mg b.i.d., 1.3% [7/552]; 12 mg b.i.d., 2.2% [6/273]).

A 6-week cardiovascular safety clinical trial (GAL-USA-16; n=139) was performed to
investigate the effect of galantamine at doses up to 32 mg/day. This dosing regimen was: 8
mg/day in Week 1, 16 mg/day in Week 2, 24 mg/day in Weeks 3 and 4, and 32 mg/day in Weeks
5 and 6. Heart block/pauses greater than two seconds were more common in galantamine-treated
patients than in placebo-treated patients. It should be noted that a forced 1-week dose escalation
was used in this study, which is not recommended. Whether these cardiac effects are attenuated
by slower titration rates is not known. Particular caution is warranted during titration where the
majority of pauses occurred in the above study.

Metabolism

Weight Monitoring

Cholinesterase inhibitors as well as Alzheimer’s disease can be associated with significant
weight loss. In controlled clinical trials, the use of galantamine was associated with weight loss.
Weight decrease occurred early during treatment and was related to dose. Weight loss of > 7%
occurred more frequently in patients treated with galantamine and in female patients than in
patients receiving placebo. Where weight loss may be of clinical concern, body weight should
be monitored.
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Gastrointestinal

Through their primary action, cholinesterase inhibitors may be expected to increase gastric acid
secretion due to increased cholinergic activity. Therefore, patients should be monitored closely
for symptoms of active or occult gastrointestinal bleeding, especially those with an increased risk
for developing ulcers, e.g., those with a history of ulcer disease or patients using concurrent
nonsteroidal anti-inflammatory drugs (NSAIDs). In controlled clinical studies with galantamine,
patients with symptomatic peptic ulceration were excluded. Clinical studies of galantamine have
shown no increase, relative to placebo, in the incidence of either peptic ulcer disease or
gastrointestinal bleeding (see ADVERSE REACTIONS).

Galantamine, as a predictable consequence of its pharmacological properties, has been shown to
produce nausea, vomiting and diarrhea, anorexia and weight loss. These effects appeared more
frequently at higher doses (see ADVERSE REACTIONS), with nausea and vomiting being
more prevalent in women and patients with lower body weight and correspondingly higher
plasma drug concentrations. Females are more sensitive to the cholinergic adverse effects
associated with cholinesterase inhibitors and in general are more likely to experience nausea and
vomiting than are males. In most cases, these effects were of mild to moderate intensity and
transient and have resolved during continued treatment or upon treatment discontinuation.

Genitourinary
Although not observed in clinical trials of galantamine, cholinomimetics may cause bladder outflow
obstruction.

Neurologic
Seizures: In placebo-controlled trials with galantamine, cases of seizure were reported; there

was no increase in incidence compared with placebo. Convulsions have been reported with
GALANTAMINE ER (see ADVERSE REACTIONS). Seizure activity may also be a
manifestation of Alzheimer’s disease. The risk/benefit of GALANTAMINE ER treatment for
patients with a history of seizure disorder must therefore be carefully evaluated.

Galantamine has not been studied in patients with moderately severe or severe Alzheimer’s
disease, non-Alzheimer dementias or individuals with Parkinsonian features. The efficacy and
safety of galantamine in these patient populations is unknown.

Peri-Operative Considerations
Anesthesia: Galantamine, as a cholinesterase inhibitor, is likely to exaggerate succinylcholinetype
muscle relaxation during anesthesia.

Respiratory
Like other cholinomimetic drugs, GALANTAMINE ER should be prescribed with care for

patients with a history of asthma or obstructive pulmonary disease.

Skin

Serious skin reactions (Stevens-Johnson syndrome and acute generalized exanthematous
pustulosis), and other less serious skin reactions (e.g. erythema multiforme), have been reported
in patients receiving galantamine (see ADVERSE REACTIONS, Post-Market Adverse
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Drug Reactions). Patients or caregivers should be instructed to inform their health care provider
of any skin reactions that occur during treatment with GALANTAMINE ER. It is recommended
that treatment should be discontinued at the first appearance of skin rash.

Special Populations

Hepatic Impairment:

There is limited information on the pharmacokinetics of galantamine in hepatically impaired
patients (see ACTION AND CLINICAL PHARMACOLOGY, Special Populations and
Conditions, Hepatic Impairment). It is therefore recommended that dose escalation with
GALANTAMINE ER in Alzheimer’s disease patients with hepatic impairment be undertaken
with caution and under conditions of close monitoring for adverse effects (see DOSAGE AND
ADMINISTRATION, Hepatic Impairment). Since no data are available on the use of
galantamine in patients with severe hepatic impairment (Child-Pugh score of 10-15),
GALANTAMINE ER is not recommended for this population.

Renal Impairment:

There is limited information on the pharmacokinetics of galantamine in renally impaired patients
(see ACTION AND CLINICAL PHARMACOLOGY, Special Populations and Conditions,
Renal Impairment). It is therefore recommended that dose escalation with GALANTAMINE ER
in Alzheimer’s disease patients with renal impairment (creatinine clearance of 9 to 60 mL/min)
be undertaken with caution and under conditions of close monitoring for adverse effects (see
DOSAGE AND ADMINISTRATION, Renal Impairment). Since no data are available on the
use of galantamine in patients with a creatinine clearance of less than 9 mL/min,
GALANTAMINE ER is not recommended for this population.

Geriatrics (= 85 years of age)

In controlled clinical studies, the number of patients aged 85 years or over who received
galantamine at therapeutic doses of 16 or 24 mg/day was 123. Of these patients, 70 received the
maximum recommended dose of 24 mg/day. There is limited safety information for galantamine
in this patient population.

Since cholinomimetics as well as Alzheimer’s disease can be associated with significant weight
loss, caution is advised regarding the use of GALANTAMINE ER in elderly patients with low
body weight, especially in those >85 years old.

Use in Elderly Patients with Serious Comorbid Disease

There is limited information on the safety of galantamine treatment in patients with mild to
moderate Alzheimer’s disease and serious/significant comorbidity. The use of GALANTAMINE
ER in Alzheimer’s disease patients with chronic illnesses common among the geriatric
population, should be considered only after careful risk/benefit assessment and include close
monitoring for adverse events. Dose escalation in this patient population should proceed with
caution.
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Patients with Mild Cognitive Impairment (MCI):

Mortality in Investigational Trials in MCI

Two randomized, double-blind, placebo-controlled efficacy and safety studies of 2 years’
duration were completed in non-demented subjects with MCI. Individuals with MCI
demonstrate isolated memory impairment greater than expected for their age and education, but
do not meet current diagnostic criteria for Alzheimer's disease. In these trials, galantamine was
not shown to be effective in patients with MCI. In the double-blind portion of these two trials, a
total of 13 deaths in subjects on galantamine (n=1026) were recorded and 1 death in subjects on
placebo (n=1022); the reason for this difference is currently unknown. This difference in
mortality has not been observed in galantamine studies in Alzheimer’s disease. Approximately
half of the galantamine deaths appeared to have resulted from various vascular causes
(myocardial infarction, stroke, and sudden death); other deaths appeared to have resulted from
infection, suicide and cancer. There is no evidence of an increased risk of mortality when
galantamine is used in patients with mild to moderate Alzheimer’s disease.

Pregnant Women:

In a teratology study in which rats were dosed from Day 14 (females) or Day 60 (males) prior to
mating through the period of organogenesis, a slightly increased incidence of skeletal variations
was observed at doses of 8 mg/kg/day (3 times the MRHD on a mg/m?” basis) and 16 mg/kg/day.
In a study in which pregnant rats were dosed from the beginning of organogenesis through day
21 post-partum, pup weights were decreased at 8 and 16 mg/kg/day, but no adverse effects on
other postnatal developmental parameters were seen. The doses causing the above effects in rats
produced slight maternal toxicity. No major malformations were caused in rats given up to 16
mg/kg/day. No drug-related teratogenic effects were observed in rabbits given up to 40
mg/kg/day (32 times the MRHD on a rng/m2 basis) during the period of organogenesis.

The safety of galantamine in pregnant women has not been established. GALANTAMINE ER
should not be used in women of childbearing potential unless, in the opinion of the physician, the
potential benefit to the patient justifies the potential risk to the fetus.

Nursing Women:
It is not known whether galantamine is excreted in human breast milk and therefore
GALANTAMINE ER should not be used in nursing mothers.

Pediatrics:
The safety and effectiveness of galantamine in any illness occurring in pediatric patients have not
been established.

Effects on Ability to Drive and Use Machines
GALANTAMINE ER may cause adverse reactions (such as dizziness and somnolence), which

could affect the ability to drive or use machines, especially during the first weeks after initiation
of treatment (see ADVERSE REACTIONS).
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ADVERSE REACTIONS

Clinical Trial Adverse Drug Reactions

Because clinical trials are conducted under very specific conditions, the adverse drug
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.

A total of 2287 patients with mild to moderate Alzheimer’s disease were treated with
galantamine in Phase III controlled clinical studies using either a 1-week or 4-week dose-
escalation period, and 761 patients received galantamine 24 mg/day, the maximum
recommended maintenance dose. The number of patients who completed the studies was 1686
(72%). The mean duration of treatment for all galantamine groups was 130 days (range 1-214
days).

Adverse Events [eading to Discontinuation

Overall, 19% (441/2287) of patients treated with galantamine discontinued from Phase I1I
controlled clinical trials due to adverse events compared to 8% (98/1159) in the placebo group.
For patients treated with galantamine, the rate of discontinuation due to adverse events was 14%
for males and 229% for females.

In the 4-week dose-escalation fixed-dose study (GAL-USA-10), 8% (55/692) of patients treated
with galantamine withdrew due to adverse events compared to 7% (20/286) in the placebo group.
During the dose-escalation phase of this study the incidence of discontinuations due to adverse
events was 4% for placebo, 5% for galantamine 16 mg/day and 6% for galantamine 24 mg/day.
During the maintenance phase, 4% of patients who received placebo, 3% of patients who
received galantamine 16 mg/day and 4% of patients who received galantamine 24 mg/day
withdrew from this study due to adverse events.

Table 1.1 shows the most frequent adverse events leading to discontinuation for study GAL-
USA-10, in which the recommended 4-week dose-escalation schedule was used.

Table 1.1: Most frequent adverse events leading to discontinuation in a placebo-controlled, double-
blind trial with a 4-week dose-escalation schedule (GAL-USA-10)

Recommended 4-week dose escalation
Adverse Events Placebo 16 mg/day 24 mg/day
n=286 n=279 n=273

% % %
Nausea <1 2 4
Vomiting 0 1 3
Anorexia <1 1 <1
Dizziness <1 2 1
Syncope 0 0 1
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Most Frequent Adverse Clinical Events Seen in Association with the Use of Galantamine

The most frequent adverse events, defined as those occurring at a frequency of at least 5% and at
least twice the rate of placebo in study GAL-USA-10, in which the recommended 4-week dose-
escalation schedule was used are shown in Table 1.2.

These events were primarily gastrointestinal and tended to occur at a lower rate with 16 mg/day,
the initial recommended maintenance dose. Administration of galantamine with food, the use of
anti-emetic medication and ensuring adequate fluid intake may reduce the impact of these events.

Table 1.2: Most frequent adverse events in a randomized placebo-controlled clinical trial with a 4-week dose
increment during dose-escalation and maintenance phases (GAL-USA-10)

Week 1-121 Week 13-21

Adverse Placebo 16 mg/day 24 mg/day Placebo 16 mg/day 24 mg/day
Events n=286 n=279 n=273 n=259 n=243 n=241

% % % % % %
Nausea 5 11 13 <1 4 6
Vomiting <1 5 6 <1 2 6
Diarrhea 5 9 4 2 5 2
Anorexia 2 5 5 1 2 5

"Dose escalation occurred with 4 weeks per dose increment.

The majority of these adverse events occurred during the dose-escalation period. Nausea and
vomiting, the most frequent adverse events, occurred more frequently at higher doses, lasted 5-7
days in most cases, and the majority of patients had one episode. The incidence of weight loss in
this study was, during dose escalation (Weeks 1-12): placebo, 1%; 16 mg/day, 3%; 24 mg/day,
2%; and during the maintenance phase (Weeks 13-21): placebo, <1%; 16 mg/day, 3%; 24
mg/day, 3%.

Dose-escalation should be cautious and maintenance dosing should remain flexible and be adjusted
according to individual needs.

Adverse Events Reported in Controlled Trials

The reported adverse events in galantamine trials reflect experience gained under closely monitored
conditions in a highly selected patient population. In actual practice or in other clinical trials, these
frequency estimates may not apply, as the conditions of use, reporting behaviour and the types of
patients treated may differ.

Table 1.3 lists the most common adverse events (adverse events occurring with an incidence of
2% with galantamine treatment and in which the incidence was greater than with placebo
treatment) for four placebo-controlled trials for patients treated with 16 or 24 mg/day of
galantamine. The combined values presented in Table 1.3 were derived from trials using a 1-
week or the recommended 4-week dose-escalation period.
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Table 1.3: Adverse events reported in at least 2% of patients with Alzheimer’s disease administered
Galantamine and at a frequency greater than with placebo (combined 1- and 4-week dose-escalation data)

Body System/Adverse Events Placebo Galantamine’
(n=801) (n=1040)
% %

Body as a whole - general disorders

Fatigue 3 5

Syncope 1 2
Central and peripheral nervous system disorders

Dizziness 6 9

Headache 5 8

Tremor 2 3
Gastrointestinal system disorders

Nausea 9 24

Vomiting 4 13

Diarrhea 7 9

Abdominal pain 4 5

Dyspepsia 2 5
Heart rate and rhythm disorders

Bradycardia 1 2
Metabolic and nutritional disorders

Anorexia 3 9

Weight decrease 2 7
IPsychiatric disorders

Depression 5 7

Insomnia 4 5

Somnolence 3 4
Red blood cell disorders

Anemia 2 3
IRespiratory system disorders

Rhinitis 3 4
\Urinary system disorders

Urinary tract infection 7 8

Hematuria 2 3

T Adverse events in patients treated with 16 or 24 mg/day of galantamine in three placebo-controlled trials with a 1-week
dose-escalation period and a 26-week fixed-dose galantamine treatment, and one placebo-controlled trial with the
recommended 4-week dose-escalation period and a 21-week fixed-dose galantamine treatment are included.

No clinically relevant abnormalities in laboratory values were observed. In a cardiovascular safety
clinical trial (GAL-USA-16), pauses greater than two seconds were more common in galantamine-
treated patients than in placebo-treated patients during the dose-escalation period (see
WARNINGS AND PRECAUTIONS, Cardiovascular).

Most Frequent Adverse Clinical Events Seen in Association with the Use of Galantamine ER
Adverse reactions in clinical trials of once-daily treatment with galantamine ER extended release
capsules were similar to those seen with galantamine immediate release tablets (see Table 1.4).

Table 1.4: Adverse events reported in at least 2% of patients with Alzheimer’s disease administered
Galantamine or Galantamine ER and at a frequency greater than placebo

Placebo Galantamine Galantamine ER
System Organ Class (n=320) (n=326) (n=319)
Preferred Term % % %
Body as a whole — general disorders
Injury 6 4 8
Edema peripheral 3 2 4
Fatigue 1 4 4
Syncope 1 1 2
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Placebo Galantamine Galantamine ER

System Organ Class (n=320) (n=326) (n=319)
Preferred Term % % %

Fever 1 2 1

Leg pain 1 2 <1
Central and peripheral nervous system disorders

Dizziness 4 7 10

Headache 6 6 8

Tremor 0 1 2
Gastrointestinal system disorders

Nausea 5 14 17

Vomiting 2 9 7

Abdominal pain 2 3 2

Dyspepsia 2 3 2
Heart rate and rhythm disorders

Bradycardia 2 2 3
Metabolic and nutritional disorders

Anorexia 3 7 6

Weight decrease 1 5 4

Hyperglycemia 1 2 2
Musculoskeletal system disorders

Arthralgia 2 2 3

Skeletal pain 1 3 2

Arthritis 1 1 2

Myalgia 1 1 2
Psychiatric disorders

Depression 3 5 6

Anxiety 3 1 4

Somnolence 2 2 3

Depression aggravated 1 2 2

Aggressive reaction 1 2 2

Nervousness 1 2 1
Respiratory system disorders

Rhinitis 4 4

Pneumonia 1 2 2
Secondary terms

Abrasion nos" 1 1 2
Skin and appendages disorders

Rash 1 <1 3
Urinary system disorders

Hematuria 1 1

Micturition frequency 1 2 1
\Vision disorders

Cataract 1 1 2

% not otherwise specified

Other GALANTAMINE ER Clinical Trial Adverse Drug Reactions:

Additional adverse drug reactions that do not appear in Table 1.4, and that occurred in at least
2% of patients with Alzheimer’s disease administered GALANTAMINE ER and at a
frequency greater than placebo, are listed below by system organ class:

Injury, Poisoning and Procedural Complications: fall, laceration

Adverse Events Observed During the GAL-INT-6 Study

The frequencies of certain cardiovascular-related adverse events, including syncope,
hypertension, arrhythmia and bundle branch block were increased in patients treated with
galantamine compared to placebo. The increase was due primarily to events that occurred in the
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subgroup of Alzheimer’s patients with concomitant cerebrovascular disease. Patients with
Alzheimer’s disease and concomitant cerebrovascular disease who were treated with galantamine
experienced syncope (3%), hypertension (4%), arrhythmia (3%) and bundle branch block (2%),
but these events were not reported in the placebo group.

In the vascular dementia subgroup syncope was reported for 2% of patients treated with
galantamine and 2% of patients treated with placebo; hypertension was reported for 5% of patients
treated with galantamine and 2% of patients treated with placebo. Arrhythmia and bundle branch
block adverse events were not reported in the vascular dementia subgroup.

In the entire study population the most common treatment-emergent adverse events (nausea,
dizziness, vomiting, abdominal pain, diarrhea, fatigue and upper respiratory tract infection) were
consistent with what has been observed in previous galantamine studies involving Alzheimer’s
disease patients (see ACTION AND CLINICAL PHARMACOLOGY, Special Populations

and Conditions).

Other Adverse Events Observed During Clinical Trials
Galantamine has been administered to 3055 patients with Alzheimer’s disease during clinical trials
worldwide.

A total of 2357 patients received galantamine in placebo-controlled trials and 761 patients with
Alzheimer’s disease received galantamine 24 mg/day, the maximum recommended maintenance
dose. About 1000 patients received galantamine for at least one year and approximately 200
patients received galantamine for two years. To establish the rate of adverse events, data from
all patients for any dose of galantamine in 8 placebo-controlled trials and 6 open-label extension
trials were pooled. The methodology to gather and codify these adverse events was standardized
across trials, using WHO terminology. All events occurring in approximately 0.1% of patients
are included, except for those already listed elsewhere in labelling, WHO terms too general to be
informative, or relatively minor events. Events are classified by body system and listed using the
following definitions: frequent adverse events - those occurring in at least 1/100 patients;
infrequent adverse events - those occurring in 1/100 to 1/1000 patients; rare - those occurring in
1/1000 to 1/10000 patients; very rare - those occurring in fewer than 1/10000 patients. These
adverse events are not necessarily related to galantamine treatment and in most cases were
observed at a similar frequency in placebo-treated patients in the controlled studies.

Body as a Whole - General Disorders: Frequent: chest pain, asthenia, fever, malaise.

Cardiovascular System Disorders: Frequent: hypertension; Infrequent: postural hypotension,
hypotension, dependent edema, cardiac failure, myocardial ischemia or infarction, flushing,
supraventricular extrasystoles.

Central and Peripheral Nervous System Disorders: Frequent: lethargy; Infrequent: vertigo,
hypertonia, convulsions, involuntary muscle contractions, paresthesia, ataxia, hypokinesia,
hyperkinesia, apraxia, aphasia, leg cramps, tinnitus, transient ischemic attack or cerebrovascular
accident, dysgeusia, hypersomnia.
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Eye Disorders: Infrequent: vision blurred.

Gastrointestinal System Disorders: Frequent: flatulence, abdominal discomfort, abdominal pain
upper, stomach discomfort; Infrequent: gastritis, melena, dysphagia, rectal hemorrhage, dry
mouth, saliva increased, diverticulitis, gastroenteritis, hiccup, retching; Rare: esophageal
perforation.

Heart Rate and Rhythm Disorders: Infrequent: AV block, palpitation, atrial arrhythmias including
atrial fibrillation and supraventricular tachycardia, QTc prolonged, bundle branch block, T-wave
inversion, ventricular tachycardia; Rare: severe bradycardia.

Metabolic and Nutritional Disorders: Frequent: decreased appetite; Infrequent: hyperglycemia,
alkaline phosphatase increased, NPN increased.

Musculoskeletal System Disorders: Frequent: muscle spasms; Infrequent: muscular weakness.

Platelet, Bleeding and Clotting Disorders: Infrequent: purpura, epistaxis, thrombocytopenia.

Psychiatric Disorders: Infrequent: apathy, paroniria, paranoid reaction, libido increased, delirium;
Rare: suicidal ideation, suicide attempt.

Skin and Appendages Disorders: Frequent: hyperhidrosis.

Urinary System Disorders: Frequent: incontinence; Infrequent: hematuria, micturition frequency,
cystitis, urinary retention, nocturia, renal calculi.

Hepatobiliary: There have been reports of hepatic-related adverse reactions including elevated
liver enzymes and hepatitis, from both open-label studies of galantamine (duration up to 4 years)
and post-marketing experience (see Post-Market Adverse Drug Reactions).

Post-Market Adverse Drug Reactions
Other adverse events from post-approval controlled and uncontrolled clinical trials and post-
marketing experience observed in patients treated with galantamine include:

Body as a Whole - General Disorders: dehydration (including rare, severe cases leading to renal
insufficiency and renal failure).

Central and Peripheral Nervous System Disorders: behavioural disturbances including agitation,
aggression, hallucination, hallucination visual and hallucination auditory.

Gastrointestinal: upper and lower GI bleeding.

Hepatobiliary: elevated liver enzymes, hepatitis.

Immune System Disorders: hypersensitivity.
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Metabolic and Nutritional Disorders: hypokalemia.

Skin and subcutaneous tissue disorders: Stevens-Johnson syndrome, acute generalized
exanthematous pustulosis, erythema multiforme.

Cardiac Disorders: Atrioventricular block complete

Some of these adverse events may be attributable to cholinomimetic properties of galantamine or
in some cases may represent manifestations or exacerbations of the underlying disease processes
common in the elderly population.

DRUG INTERACTIONS

Overview

Multiple metabolic pathways and renal excretion are involved in the elimination of galantamine
so no single pathway appears predominant. Based on in vitro studies, CYP2D6 and CYP3A4
were the major enzymes involved in the metabolism of galantamine. CYP2D6 was involved in the
formation of O-desmethyl-galantamine, whereas CYP3A4 mediated the formation of galantamine-
N-oxide.

Use with Anticholinergics
Because of their mechanism of action, cholinesterase inhibitors have the potential to interfere with
the activity of anticholinergic medications.

Use with Cholinomimetics and Other Cholinesterase Inhibitors

A synergistic effect may be expected when cholinesterase inhibitors are given concurrently with
succinylcholine, similar neuromuscular blocking agents or cholinergic agonists such as
bethanechol.

Use with other Psychoactive Drugs
Few patients in the clinical trials received neuroleptics, antidepressants or anticonvulsants, thus,
there is limited information concerning the interaction of galantamine ER with these drugs.

Drug-Drug Interactions

Effect of Other Drugs on the Metabolism of Galantamine

Pharmacokinetic studies to assess the potential of galantamine for interaction with cimetidine,
ranitidine, ketoconazole, erythromycin, paroxetine, warfarin and digoxin were limited to short-
term, mostly single-dose studies in young healthy volunteers. Similar studies in elderly patients
were not done.

In vitro

CYP3A4 and CYP2D6 are the major enzymes involved in the metabolism of galantamine.
CYP3A4 mediates the formation of galantamine-N-oxide, whereas CYP2D6 is involved in the
formation of O-desmethyl-galantamine. Because galantamine is also glucuronidated and
excreted unchanged in urine, no single pathway appears predominant.
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In vivo

Cimetidine and Ranitidine: Galantamine was administered as a single dose of 4 mg on Day 2 of a
3-day treatment with either cimetidine (800 mg daily; n=6 males and 6 females) or ranitidine
(300 mg daily; n=6 males and 6 females). Cimetidine increased the bioavailability of
galantamine by approximately 16%. Ranitidine had no effect on the pharmacokinetics of
galantamine.

Ketoconazole: Ketoconazole, a strong inhibitor of CYP3A4 and an inhibitor of CYP2D6, at a
dose of 200 mg b.i.d. for 4 days, increased the AUC of galantamine by 30% when subjects were
treated with galantamine 4 mg b.i.d. for 8 days (n=8 males and 8 females).

Erythromycin: Erythromycin, a moderate inhibitor of CYP3A4 at a dose of 500 mg q.i.d. for 4
days increased the AUC of galantamine by 10% when subjects received galantamine 4 mg b.i.d.
for 6 days (n=8 males and 8 females).

Paroxetine: Paroxetine, a strong inhibitor of CYP2D6, increased the AUC of 4 mg b.i.d., 8 mg
b.i.d. and 12 mg b.i.d. galantamine by 40%, 45% and 48 %, respectively, in 16 healthy
volunteers (8 males and 8 females) who received galantamine together with 20 mg/day
paroxetine.

Memantine: In a multiple dose pharmacokinetic study in healthy volunteers (n=15, age range 21-
55 years), concurrent administration of memantine at a dose of 10 mg b.i.d. did not affect the
pharmacokinetic profile of galantamine (16 mg daily) at steady state.

The safety of co-administering memantine and galantamine in patients with Alzheimer’s disease
has not been studied in clinical trials.

Effect of Galantamine on the Metabolism of Other Drugs

In vitro

Galantamine did not inhibit the metabolic pathways catalyzed by CYP1A2, CYP2A6, CYP3A4,
CYP4A, CYP2C, CYP2D6 or CYP2EI. This indicates that the inhibitory potential of
galantamine towards the major forms of cytochrome P450 is very low.

In vivo

Warfarin: Galantamine at 12 mg b.i.d. had no effect on the pharmacokinetics of R- and S- warfarin
(25 mg single dose) or on the prothrombin time (n=16 males). The protein binding of warfarin was
unaffected by galantamine.

Digoxin: Galantamine at 12 mg b.i.d. had no effect on the steady-state pharmacokinetics of
digoxin (0.375 mg once daily) when they were co-administered. In this study, however, one
healthy subject was hospitalized for 2"- and 3™-degree heart block and bradycardia (n=8 males and
8 females).
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Nicotinic Receptor Modulation

Single in vitro applications of galantamine dose-dependently modulate the effect on nicotinic
receptors, having a positive allosteric (sensitizing) effect at concentrations below 0.28 pg/mL (1
uM) and an inhibitory effect at higher concentrations. Chronic in vitro or in vivo studies on
nicotinic receptor modulation have not been conducted.

It is unknown whether galantamine has an effect on the pharmacodynamic action of other drugs
that act on cholinergic nicotinic receptors (see ACTION AND CLINICAL
PHARMACOLOGY).

Drug-Food Interactions
Interactions with food have not been established.

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

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

DOSAGE AND ADMINISTRATION

GALANTAMINE ER (galantamine hydrobromide) is not indicated for use in patients with
mild cognitive impairment (see WARNINGS AND PRECAUTIONS, Special Populations,
Patients with Mild Cognitive Impairment (MCI): Mortality in Investigational Trials in MCI).

GALANTAMINE ER should only be prescribed by (or following consultation with) clinicians who
are experienced in the diagnosis and management of Alzheimer’s disease.

GALANTAMINE ER extended release capsules should be administered once daily in the morning,
preferably with food. Patients and caregivers should be advised to ensure adequate fluid intake
during treatment.

Patients should be advised that capsules must be swallowed whole. Patients should not open,
divide, crush or chew the capsules.

Dosing Considerations

e Concomitant Treatment: In patients treated with potent CYP2D6 or CYP3A4 inhibitors, dose
reductions can be considered.

e Special Populations: Dosage adjustments may be required for elderly patients (>85 years old)
with low body weight (especially females), and patients with hepatic and/or renal impairment.

e Missed Dose: The missed dose should be taken at the next scheduled dose. Doses should not
be doubled. If therapy has been interrupted for several days or longer, the patient should
be restarted at the lowest dose and the dose escalated to the current dose.

Recommended Dose and Dosage Adjustment
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The dosage of galantamine shown to be effective in controlled clinical trials is 16-32 mg/day
given as twice daily dosing. As the dose of 32 mg/day is less well tolerated than lower doses and
does not provide increased effectiveness, the recommended dose range is 16-24 mg/day. The
dose of 24 mg/day did not provide a statistically significant greater clinical benefit than 16
mg/day. It is possible, however, that a daily dose of 24 mg of galantamine might provide
additional benefit for some patients.

The recommended starting dose is 8 mg/day for 4 weeks. The dose should be increased to the
initial maintenance dose of 16 mg/day after 4 weeks. If this initial maintenance dose is well
tolerated, a further increase to 24 mg/day may be considered only after a minimum of 4 weeks at
16 mg/day.

The abrupt withdrawal of galantamine in those patients who had been receiving doses in the
effective range was not associated with an increased frequency of adverse events in comparison with
those continuing to receive the same doses of that drug. The beneficial effects of galantamine
ER are lost, however, when the drug is discontinued.

Geriatrics
Dose escalation for elderly patients (>85 years old) with low body weight (especially females) or
serious comorbid diseases should be undertaken with particular caution.

Hepatic Impairment

Galantamine plasma concentrations may be increased in patients with moderate to severe hepatic
impairment. In patients with moderately impaired hepatic function (Child-Pugh score of 7-9),
based on pharmacokinetic modelling, dosing with GALANTAMINE ER extended release
capsules should begin with 8 mg every other day in the morning, preferably with food, for at least
1 week. Then the dosage should be increased to 8 mg once daily for at least 4 weeks. In these
patients, daily doses should not exceed a total of 16 mg/day. Since no data are available on the use
of galantamine in patients with severe hepatic impairment (Child-Pugh score of 10-15),
GALANTAMINE ER is not recommended for this population (see WARNINGS AND
PRECAUTIONS).

Renal Impairment

For patients with renal impairment (creatinine clearance of 9 to 60 mL/min), dose escalation
should proceed cautiously and the maintenance dose should generally not exceed 16 mg/day. Since
no data are available on the use of galantamine in patients with a creatinine clearance less than 9
mL/min, GALANTAMINE ER is not recommended for this population (see WARNINGS AND
PRECAUTIONS).

In a population of cognitively-impaired individuals, safe use of this and all other medications
may require supervision.

OVERDOSAGE
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For management of a suspected drug overdose, contact your regional Poison Control Centre
immediately.

Symptoms
Overdosage with cholinesterase inhibitors can result in cholinergic crisis characterized by severe

nausea, vomiting, gastro-intestinal cramping, salivation, lacrimation, urination, defecation,
sweating, bradycardia, hypotension, respiratory depression, collapse and convulsions.
Increasing muscle weakness together with tracheal hypersecretion and bronchospasm, may lead to
vital airway compromise.

There have been post-marketing reports of torsade de pointes, QT prolongation, bradycardia,
ventricular tachycardia and brief loss of consciousness in association with inadvertent overdoses
of galantamine. In one case where the dose was known, eight 4 mg tablets (32 mg total) were
ingested on a single day.

Two additional cases of accidental ingestion of 32 mg (nausea, vomiting, and dry mouth;
nausea, vomiting, and substernal chest pain) and one of 40 mg (vomiting), resulted in brief
hospitalizations for observation with full recovery. One patient, who was prescribed 24 mg/day and
had a history of hallucinations over the previous two years, mistakenly received 24 mg twice daily
for 34 days and developed hallucinations requiring hospitalization. Another patient, who was
prescribed 16 mg/day, inadvertently ingested 160 mg and experienced sweating, vomiting,
bradycardia, and near-syncope one hour later, which necessitated hospital treatment. His
symptoms resolved within 24 hours.

Treatment

Galantamine has a plasma half-life of approximately 7-8 hours. It is recommended that, in case
of asymptomatic overdose, no further dose of GALANTAMINE ER should be administered and
the patient should be monitored.

As in any case of overdose, general supportive measures should be utilized. Signs and
symptoms of significant overdosing of galantamine are predicted to be similar to those of
overdosing of other cholinomimetics. These effects generally involve the central nervous
system, the parasympathetic nervous system, and the neuromuscular junction. In addition to
muscle weakness or fasciculations, some or all of the following signs of cholinergic crisis may
develop: severe nausea, vomiting, gastrointestinal cramping, salivation, lacrimation, urination,
defecation, sweating, bradycardia, hypotension, respiratory depression, collapse and convulsions.
Increasing muscle weakness is a possibility and may result in death if respiratory muscles are
involved.

Tertiary anticholinergics such as atropine may be used as an antidote for galantamine
overdosage. Intravenous atropine sulphate titrated to effect is recommended at an initial dose
of 0.5 to 1.0 mg intravenously (i.v.) with subsequent doses based upon clinical response.
Atypical responses in blood pressure and heart rate have been reported with other cholinomimetics
when co-administered with quaternary anticholinergics. It is not known whether galantamine
and/or its metabolites can be removed by dialysis (hemodialysis, peritoneal dialysis, or
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hemofiltration). Dose-related signs of toxicity in animals included hypoactivity, tremors, clonic
convulsions, salivation, lacrimation, chromodacryorrhea, mucoid feces, and dyspnea.

ACTION AND CLINICAL PHARMACOLOGY

Mechanism of Action

Although the etiology of cognitive impairment in Alzheimer’s disease is not fully understood, it
has been reported that acetylcholine-producing neurons degenerate in the brains of patients with
Alzheimer’s disease. The degree of this cholinergic loss has been correlated with degree of
cognitive impairment and density of amyloid plaques (a neuropathological hallmark of

Alzheimer’s disease).

Galantamine, a tertiary alkaloid, is a competitive and reversible cholinesterase inhibitor. While
the precise mechanism of galantamine’s action is unknown, it is postulated to exert its
therapeutic effect by enhancing cholinergic function. This is accomplished by increasing the
concentration of acetylcholine through reversible cholinesterase inhibition. It has also been
postulated, based on in vitro data, that galantamine enhances the action of acetylcholine through
binding to an allosteric site on the nicotinic receptors. The clinical relevance to
humans of these in vitro findings is unknown.

If these mechanisms are correct, galantamine’s effect may lessen as the disease process advances
and fewer cholinergic neurons remain functionally intact. There is no evidence that galantamine
alters the course of the underlying dementing process.

Pharmacokinetics

The summary of related pharmacokinetic parameters in healthy subjects is presented in Table 1.5.

Table 1.5: Pharmacokinetic parameters of

alantamine after single or multiple dose administration

Cmax Tmax Css,av Cmin AUCTL T1/2
(ng/mL) (h) (ng/mL) (ng/mL) (ng.h/mL) (h)
Single dose, 12 healthy males
8 mg, solution p.o. 42.6+13.1 1.2+0.6 - - 427 +102 73+1.7
8 mg, 1 hri.v. infusion - - - - 482+ 112 74+£1.7
Food effect, single dose, 24 healthy elderly
Fasted, 8 mg p.o. 57.5+15.8 1.1£0.5 - - 562 + 180 9.7+3.1
Non-fasted, 8 mg p.o. 425+7.5 26+1.4 - - 543 £ 176 9.7+33
Multiple oral dose, 27 healthy males
12 mg b.i.d. tablet 89.4+18.3 1.0£0.6 51.9+12.2 30.7+10.3 623 + 147 -
12 mg b.i.d. solution 87.6 +20.5 1.1+£0.5 50.5+13.0 29.8+10.2 606 + 156 -
Dose-proportionality, multiple oral dose, 18 healthy subjects
4 mg b.i.d. tablet 30.7+6.2 1.9+0.8 17.7£4.6 10.6 £4.0 212 + 56 -
8 mg b.i.d. tablet 63.8+14.2 1.7+0.8 36.6 9.8 20.6 + 6.8 439 + 117 -
12 mg b.i.d. tablet 97.4+31.4 1.9+1.1 53.1+12.7 29.1+9.3 637 + 152 -
16 mg b.i.d. tablet 137+ 36 1.7+£0.9 76.5+20.3 41.5+14.2 918 + 244 7.9+0.8

1+ AUC = AUCw after single dose and AUC = AUCr after multiple dose
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Absorption: After oral intake of a single 8 mg galantamine solution in 12 healthy males,
absorption is rapid, with a peak plasma concentration (Cpax) of 43 + 13 ng/mL, which is reached
after 1.2 hours (Tmax), and a mean AUC,, of 427 + 102 ng.h/mL.

The absolute oral bioavailability of galantamine is 88.5%. Bioavailability of the tablet was the
same as the bioavailability of an oral solution in 27 healthy males. Food did not affect the AUC
of galantamine but C,,,x decreased by 25% and Tp,.x was delaye