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Memantine hydrochloride Orally Disintegrating Tablets

Rx Only

DESCRIPTION

Memantine hydrochloride is an orally active N MDA receptor antagonist The chemical name for
memantine hydrochloride is 1-amino-3,5-dimethyladamantane hydrochloride with the following

structural formula :

VH, ' HCi

CH ;

HzG

The molecular formula is C12H2tN•HCI and the molecular weight is 215 .76 . Memantine HCI

occurs as a fine white to off-white powder and is soluble in water.

Each Orally Disintegrating Tablet of Memantine hydrochloride contains 5 mg or 10 mg of
• Memantine hydrochloride and include the following inactive ingredients : (Th is information will

be provided when ANDA is filed)

CL INICAL PHARMACOLOGY

Mechan ism of Action and Pharmacodynam ics

Persistent activation of central nervous system N-methyl-D-aspartate ( NMDA) receptors by the

excitatory amino acid glutamate has been hypothesized to contribute to the symptomatafogy of

Alzheimer's disease . Memantine is postulated to exert its therapeutic effect through its action as a
low to moderate affinity uncompetitive (open-channel) NMDA receptor antagonist which binds

preferentially to the NMDA receptor operated cation channels . There is no evidence that

memantine prevents or slows neurodegeneration in patients with Alzheimer's disease .

Memantine showed low to negligible affinity for GABA, benzodiazepine, dopamine, adrenergic,
histamine and glycine receptors and for voltagedependent Ca2+, Na+ or K+ channels .

Memantine also showed antagonistic effects at the 5HT3 receptor with a potency similar to that
for the NMDA receptor and blocked nicotinic acetylcholine receptors with one-sixth to one-tenth

the potency.

In vitro studies have shown that memantine does not affect the reversible inhibition of
aeetyfcholinesterase by donepezil, galantamine, or tacrine .

Pharmacokinetics

Memantine is well absorbed after oral administration and has linear pharmacokinetics over the

~ therapeutic dose range . It is excreted predominantly in the urine, unchanged, and has a terminal

elimination half life of about 60-80 hours .
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Absorption and Distribution

Following oral admin istration memanti ne is highly absorbed with peak concentrations reached in

about 3-7 hours . Food has no effect on the abso rption of memantine . The mean volume of

d istribution of Memantine is 9-11 Ukg and the plasma protein binding is low (45%) .

Metabolism and Elimination

Memantine undergoes partial hepatic metabolism . About 48% of administered drug is excreted

unchanged in u rine ; the remainder is con verted p r imar ily to three polar metabo l ites which

possess m inimal NMDA receptor antagonistic activity : the N-gfucuronide conjugate, 6-hydroxy

meman tine , and 1 -nit roso-deam i nated memantine . A tota l of 74% of the administered dose i s

excreted as the sum of the parent drug and the N-glucuron i de conjugate. The hepatic microsomal

CYP450 enzyme system does not play a s ignificant role in the metabol ism of memantine .

Memantine has a tetm ina l elimination half- l ife of about 6 0-80 hours . Rena l clearance i nvol ves

active tubular sec retion moderated by pH dependent tubular reabsorption.

Special Populations

Rena/ Impairment. Memantine pharmacokine tics were evaluated following s ingle oral

admi n istration of 20 mg memantine HC t in 8 subjects with mild renal i mpairment (creatinine

clearance, CLcr, >50 - 80 mL/min) , 8 subjects with moderate renal impairment (CLcr 30 - 49

mUtnin ), 7 subjects with severe renal impairment ( CLcr 5 - 29 mUmin) and 8 hea lthy subjects

( CLcr > 80 mUmin) matched as closely as possible by age, weight and gender to the subjects

~ w i th renal impairment . Mean AUC o-oo increased by 4% , 60%, and 115% in subjects with m ild ,

moderate , and severe renal impairment , respectively, compared to healthy subjects . The terminal

eli mination ha lf-life increased by 18%, 41%, and 95% in subjects w ith m i ld , moderate , and severe

renal i mpairment, respectively , compared to healthy subjects .

No dosage adjustment is recommended for patients with mild and moderate renal impairment.

Dosage should be reduced i n patients w ith severe renal i mpairment (See DOSAGE AND

ADMINISTRATION) .

Elderly. The pharmacokinetics of Memantine hydrochloride in young and elderly subjects are

s imi l ar .

Gender: Follow i ng multiple dose administration of Memantine hydrochloride 20 mg b . i .d ., females

had about 45% h igher exposure than males, but there was no d ifference in exposure when body

weight was taken into account .

Drug-Drug Interactions

Substrates of Microsomal Enzymes: In vitro studies indicated that at concentrations exceed ing

those assoc i ated with efficacy , memantine does not i nduce the cytochrome P45 0 isozymes

CYP1A2 , CYP2C9 , CYP2EI and CYP3A4/5. In addit ion , in vitro stud ies have shown that

Memantine produces minimal inh ibition of CYP450 enzymes CYPIA2, CYP2A6 , CYP2C9 ,

CYP2D6, CYP2E1 , and CYP3A4 . These data indicate that no pharmacokinetic interactions with

drugs metabolized by these enzymes are expected .

Inhibitors of Microsoma l Enzymes: Since memantine undergoes minimal metabolism , with the

majo rity of the dose excreted unchanged in u rine, an interaction between memantine and drugs

~ that are i nh ibitors of CYP450 enzymes is unlikely . Coadministration of Memantine hydrochloride

w ith the AchE i nhibitor donepezil HCI does not affect the pharmacok inetics of either compound .
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~ Drugs Eliminated via Renal Mechanisms : Memantine is eliminated in part by tubular secretion . In

v i vo stud ies have shown that multiple doses of the diureti c hyd roch lo roth i az ideltriamterene

(NCT7JTA) d i d not affect the AUG of memantine at steady state . Memantine did not affect the

bioava i lab i(ity of TA, and decreased AUG and Cmax of HCTZ by about 20%. Coadministration of

memantine w ith the antihyperg tycem ic drug Glucovance@ (g lyburide and metformi n HCI) did not

affect the pharmacokinetics of memantine, metformin and glyburide . Memantine did not modify

the serum glucose lowe ring effects of Glucavance@), indicating the absence of a

pharmacodynamic interaction .

Drugs that make the urine alkaline : The clearance of memantine was reduced by about 80%

under alkaline uri ne condit i ons at pH 8. Therefore, alterations of urine pH towards the alkaline

state may lead to an accumu lation of the drug w ith a poss i b le increase in adverse effects . Drugs

that alkalinize the ur i ne (e .g . carbonic anhydrase inhibitors, sodium bicarbonate) would be

expected to reduce renal e limination of memantine.

Drugs h igh ly bound to plasma proteins: Because the p l asma protein binding of memantine is low

(45%) , an interaction wi th drugs that are h i ghly bound to plasma proteins , such as warfarin and

digoxin, is unl ikely .

CLINICAL TRIALS

The effectiveness of Memantine hydrochloride as a treatment for pat ients with moderate to

severe Alzhe i mer's d i sease was demonstrated in 2 random ized , double-bl i nd , placebo-controlled

clinical studies ( Stud ies I and 2) conducted in the Un i ted States that assessed both cogn itive

function and day to day funct i on . The mean age of pat ients pa rticipating in these two tria l s was 76

with a range of 50-93 years . Approximately 66% of patients were female and 91% of patients

were Caucasian .

A th i rd study (Study 3), car ried out in Latvia , enrolled patients with severe dementia , but d i d not

assess cogn itive function as a planned endpoint . Study Outcome Measures: In each U .S. study,

the effecti veness of Memant i ne hydrochloride was determ ined using both an instrument des i gned

to evaluate overall function through caregiver-related assessment , and an instrument that

measures cogn ition . Both studies showed that pati ents on Memantine hydrochloride experienced

significant improvement on both measures compared to placebo .

Day-to -day functi on was assessed in both stud ies using the modified Alzheimer's disease

Coope rat ive Study - Activities of Daily L iv ing i nventory (ADCS-ADL) . The ADCS-ADL consists of

a comprehensive battery of ADL questi ons used to measure the functional capab ilities of pat ients.

Each RDL item is rated from the highest level of independent performance to complete loss . The

investigator performs the invento ry by interview i ng a caregiver familiar with the behavior of the

patient . A subset of 19 items , includ ing ratings of the patients ability to eat , dress, bathe ,

telephone, travel , shop , and perform other household chores has been validated for the

assessment of patients with moderate to severe dement ia. This is the modified ADCS -ADL, which

has a scoring range of 0 to 54, w ith the lower scores ind icating greater functional i mpairment.

The abil ity of Memanti ne hyd rochlori de to i mprove cogn itive performance was assessed i n both

studies with the Severe Impa i rment Battery (SIB), a multi-item instrument that has been validated

for the evaluation of cognitive function in patients with moderate to severe dementia . The SIB

examines se l ected aspects of cogn itive performance , including elements of attenti on , orientation ,

language , memory, visuospatial ability, construction, praxis , and social interaction . The SIB

scoring range is from 0 to 100, w it h lower scores indicating g reater cognitive impairment.

~
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Study I tTwenty-Eight Week Study)

In a study of 28 weeks duration, 252 patients with moderate to severe probable Alzheimer's
disease (diagnosed by DSM-1V and NINCDS-ADRDA criteria, with Mini-Mental State Examination

scores >_3 and :514 and Global Deterioration Scale Stages 5-6) were randomized to Memantine

hydrochloride or placebo . For patients randomized to Memantine hydrochloride, treatment was
initiated at 5 mg once daily and increased weekly by 5 mg/day in divided doses to a dose of 20
mg/day (10 mg twice a day) .

Effects on the ADCS-ADL :

Figure 1 shows the time course for the change from baseline in the ADCS-ADL score for patients
in the two treatment groups completing the 28 weeks of the study . At 28 weeks of treatment, the
mean difference in the ADCS-ADL change scores for the Memantine hydrochloride-treated
patients compared to the patients on placebo was 3 .4 units . Using an analysis based on all
patients and carrying their last study observation forward (LOCF analysis), Memantine
hydrochloride treatment was statistically significantly superior to placebo .
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Figure 1 : Time course of the change from baseline in ADCS-ADL score for patients completing 28

weeks of treatment.

Figure 2 shows the cumulative percentages of patients from each of the treatment groups who
had attained at least the change in the ADCS-ADL shown on the X axis .

The curves show that both patients assigned to Memantine hydrochloride and placebo have a
wide range of responses and generally show deterioration (a negative change in ADCS-ADL
compared to baseline), but that the Memantine hydrochloridegroup is more likely to show a
smaller decline or an improvement. (In a cumulative distribution display, a curve for an effective
treatment would be shifted to the left of the curve for placebo, while an ineffective or deleterious
treatment would be superimposed upon or shifted to the right of the curve for placebo . )

~
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Figure 2: Cumulative percentage of patients completing 28 weeks of double-blind treatment with

specified changes from baseline in ADCSADL scores .

Effects on the SIB:

Figure 3 shows the time course for the change from baseline in SIB score for the two treatment

groups over the 28 weeks of the study . At 28 weeks of treatment , the mean d ifference in the SIB

~ change scores for the Memantine hydrochloride-treated patients compared to the patients on

placebo was 5.7 un i ts . Using an LOCF analysis, Memantine hydrochloride treatment was

statistically significantly superior to placebo .
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Figure 3: Time course of the change from baseline in SIB score for patients completing 28 weeks

of treatment

Figure 4 shows the cumulative percentages of pat i ents from each treatment g roup who had

attained at least the measure of change in SIB score shown on the X axis .

The curves show that both patients assigned to Memantine hydrochloride and placebo have a
wide range of responses and generally show deterioration , but that the Memantine hydrochlo ride

group is more likely to show a smaller decline or an improvement.
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Figure 4: Cumulative percentage of patients completing 28 weeks of double-blind treatment with

specified changes from baseline in SIB scores.

Study 2 (Twenty-Four-Week Study )

In a study of 24 weeks duration, 404 patients with moderate to severe probable Alzheimer's
disease (diagnosed by NINCDS-ADRDA criteria, with M ini-Mental State Examination scores '5

and z14) who had been treated with donepezil for at least 6 months and who had been on a
stable dose of donepezil for the last 3 months were randomized to Memantine hydrochloride or

placebo while still receiving donepezil . For patients randomized to Memantine hydrochloride,

treatment was initiated at 5 mg once daily and increased weekly by 5 mg/day in divided doses to

a dose of 20 mg/day (10 mg twice a day) .

Effects on the ADCS-ADL :

Figure 5 shows the time course for the change from baseline in the ADCSADL score for the two
treatment groups over the 24 weeks of the study. At 24 weeks of treatmen t, the mean difference

in the ADCS-ADL change scores for the Memantine hydrochloride/donepezil treated patients

(combination thera py) compared to the patients on placebo/donepezil (monotherapy) was 1 .6

units . Using an LOCF analysis, Memantine hydrochloride/donepezil treatment was statistically

significantly superior to placebo/donepezil .
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Figure 5: Time course of the change from baseline in ADCS-ADL score for patients completing 24

weeks of treafinent.
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~ Figure 6 shows the cumulative percentages of patients from each of the treatment groups who

had attained at least the measure of improvement in the ADCS-ADL shown on the X axis .

The curves show that both patients ass igned to Memant ine hydrochior i de/donepezil and

placebo/donepezil have a wi de range of responses and generally show deterioration, but that the

Memantine hydroehlor ide/donepezil group is more likely to show a smaller decline or an

improvement.
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Figure 6: Cumulative percentage of patients completing 24 weeks of double-blind treatment with

specified changes from baseline in ADCSADL scores.

Effects on the SIB:

Figure 7 shows the ti me course for the change from baseline in SIB score for the two treatment

groups over the 24 weeks of the study . At 24 weeks of treatment , the mean difference in the SIB
change scores for the Memantine hydroch[o ride/danepezif-treated patients compared to the

patients on placebo/donepezil was 3 .3 units . Using an LOCF analysis , Memantine

hydrochloride/donepezil treatment was statistically sign ificantly superior to placebo/donepezil .
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Figure 7: Time course of the change from baseline in SIB score for patients completing 24 weeks

of treatment.

Figure 8 shows the cumulative percentages of patients from each treatment group who had

attained at least the measure of improvement in SIB score shown on the X axis.

~
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~ The curves show that both patients assigned to Memantine hydrochloride/donepezif and

placebo/donepezil have a wide range of responses, but that the Memantine
hydrochloride/danepezil group is more likely to show an improvement or a smaller decline .
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Figure 8: Cumulative percentage of patients completing 24 weeks of double-blind treatment with

specified changes from baseline in SIB scores.

Study 3 (Twelve -Week Study)

In a double-blind study of 12 weeks duration, conducted in nursing homes in Latvia, 166 patients

with dementia according to DSM-III-R , a M ini- Mental State Examination score of <10, and Global

~ Deterioration Scale staging of 5 to 7 were randomized to either Memantine hydrochloride o r

placebo. For patients randomized to Memantine hydrochloride, treatment was initiated at 5 mg

once daily and increased to 10 mg once daily after 1 week . The primary efficacy measures were

the care dependency subscale of the Behavioral Ra t ing Scale for Geriatric Patients (BGP), a
measure of day-to-day function, and a Clinical Global Impression of Change (CGI-C), a measure
of overall clinical effect. Na valid measure of cognitive function was used in this study . A

statistically significant treatment difference at 12 weeks that favored Memantine hydrochloride

over placebo was seen on both primary efficacy measures . Because the patients entered were a

mixture of Alzheimer's disease and vascular dementia, an attempt was made to distinguish the
two groups and all patients were later designated as having either vascular dementia or
Alzheimer's disease, based on their scores on the Hachinski Ischemic Scale at study entry . Only

about 50% of the patients had computerized tomography of the brain . For the subset designated
as having Alzheimer's disease, a statistically significant treatment effect favaring Memantine

hydrochloride over placebo at 12 weeks was seen on both the BGP and CGI-C .

INDICATIONS AND USAG E

Memantine hydrochloride is indicated for the treatment of moderate to severe dementia of the
Atzheimet's type .

CONTRAINDICATIONS

Memantine hydrochloride is contraindicated in patients with known hypersensitivity to memantine

hydrochloride or to any excipients used in the formulation .
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PRECAUTIONS

Information for Patients and Caregivers : Caregivers should be instructed in the recommended

administration (twice per day for doses above 5 mg) and dose escalation (minimum interval of
one week between dose increases).

Neu ro logical Conditions

Seizures: Memantine hydrochloride has not been systematically evaluated in patients with a

seizure disorder. In clinical trials of Memantine hydrochloride, seizures occurred in 0 .2% of

patients treated with Memantine hydrochloride and 0 .5% of patients treated with placebo .

Genitourinary Conditions

Conditions that raise urine pH may decrease the urinary elimination of memantine resulting in
increased plasma levels of memantine .

Special Populations

Hepatic Impairment

Memantine hydrochloride undergoes partial hepatic metabolism, w ith about 48% of administered

dose excreted in urine as unchanged drug or as the sum of parent drug and the N-glucuronide

conjugate (74%). The pharmacokinetics of inemantine in patients with hepatic impairment have

not been investigated, but would be expected to be only modestly affected .

Renal Impairment

No dosage adjustment is needed in patients w ith mild or moderate renal impairment . A dosage

reduction is recommended in patients with severe renal impairment (see CLINICAL

PHARMACOLOGY and DOSAGE AND ADMINISTRATION) .

Drug-Drug Interact ions

N-methyl-D-aspartate (NMDA) antagonists: The combined use of Memantine hydrochloride w ith

other NMDA antagonists (amantadine, ketamine, and dextromethorphan) has not been

systematically evaluated and such use should be a pproached with caution .

Effects of Memantine hydrochloride on substrates of microsomal enzymes : In vitro studies

conducted with marker substrates of CYP450 enzymes (CYP1A2, -2A6, -2C9, -2D6, -2E1, -3A4)

showed minimal inhibition of these enzymes by memantine . In addition, in vitro studies indicate
that at concentrations exceeding those associated with efficacy, memantine does not induce the

cytochrome P450 isozymes CYP1A2, CYP2C9, CYP2EI and CYP3A4/5 . No pharmacokinetic

interactions w ith drugs metabolized by these enzymes are expected .

Effects of inhibitors and/or substrates of microsomal enzymes on Memantine hydrochloride :

Memantine is predominantly renally eliminate d , and drugs that are substrates and/or inhibitors of
the CYP450 system are not expected to alter the metabolism of memantine .

Acetylcholinesterase (AChE) inhibitors : Coadministration of Memantine hydrochloride with the

AChE inhibitor donepezil HCI did not affect the pharmacokinetics of either compound. In a 24-

week controlled clinical study in patients w ith moderate to severe Alzheimer's disease, th e

~ adverse event profile observed with a combination of memantine and donepezil was similar to

that of donepezil alone .
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~ Drugs eliminated via renal mechanisms: Because memantine i s el i minated in part by tubular

secretion , coadministratian of drugs that use the same renal cation i c system , includ i ng

hyd rochlorothiazide (HGTZ) , triamterene (TA) , metformin , cimetidine, ranitidine , quinidine, and

nicotine, could potentially result in altered plasma levels of both agents . However ,

coadministration of Memantine hydrochlo ride and HCTZ/TA did not affect the bioavailabil ity of

either memantine or TA , and the bioavailability of HCTZ decreased by 20% . In addition ,

coadministration of memantine with the antihyperglycemic drug Glucovance@ (glyburide and

metformin HCl) did not affect the pharmacokinet ics of memantine, metformin and glyburide .

Furthermore , memantine d id not modify the serum glucose lowering effect of Gtucovance@) .

Drugs that make the urine alkaline: The clearance of memantine was reduced by about 80%

under alkaline urine conditions at pH 8 . Therefore, alterations of urine pH towards the alkaline

condition may lead to an accumulation of the drug with a possible increase in adverse effects .

Urine pH i s altered by diet , drugs (e . g . carbonic anhydrase inhibitors , sod ium bicarbonate) and

clin ical state of the patient (e . g . renal tubular acidosis or severe infections of the u rinary tract).

Hence , memantine should be used with caution under these cond itions .

Carcinogenesis, Mutagenesis and Impairment of Fertil ity

There was no evidence of carcinogenicity in a 113-week ara l study in mice at doses up to 40

mg/kg/day (10 times the max imum recommended human dose [MRHD} on a mg/m2 basis). There

was also no evidence of carcinogenicity in rats orally dosed at up to 40 mg/kg/day for 71 weeks

followed by 20 mg/kg/day (20 and 10 times the MRHD on a mg/m2 basis , respect ively) through

128 weeks .

Memantine produced no evidence of genotox ic potential when evaluated in the in vitro S .

typh i mu rium or E . coli reverse mutation assay , an in vitro chromosomal aberration test in human

~ lymphocytes, an in vivo cytogenetics assay for ch romosome damage in rats , and the in vivo

mouse micronucleus assay . The results were equivocal in an in vit ro gene mutation assay using

Chinese hamster V79 cells .

No impairment of fertility or reproductive performance was seen in rats administered up to 18

mg/kg/day (9 t i mes the MRHD on a mg/m 2 basis) orally from 14 days prior to mating through

gestation and lactation i n females, or for 60 days prior to mating in males.

Pregnancy

Pregnancy Category B : Memantine given orally to pregnant rats and pregnant rabbits during the

pe riod of organogenesis was not teratogenic up to the highest doses tested (18 mg/kg/day in rats
and 30 mg/kg/day in rabbits , which are 9 and 30 times , respectively, the maximum recommended

human dose [MRHD] on a mg/m2 basis) .

Sl ight maternal toxicity, decreased pup weights and an increased inc idence of non -ossified

cervical vertebrae were seen at an oral dose of 18 mg/kg/day in a study i n which rats were given

oral meman tine beginning pre-mating and continuing through the postpartum period . Slight

maternal tox i city and decreased pup we ights were also seen at this dose i n a study in wh i ch rats

were treated from day 15 of gestation through the postpa rtum period . The no-effect dose for

these effects was 6 mg/kg, which is 3 times the MRHD on a mg/m basis.

There are no adequate and well-controlled studies of memantine in pregnant women . Memantine

should be used du ring pregnancy only if the potential benefit justifies the potential risk to the

fetus .

~
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~ Nursing Mothers

It is not known whether memantine is excreted in human breast milk . Because many drugs are

excreted in human milk, caution should be exercised when memantine is administered to a
nursing mother.

Pediatric Use

There are no adequate and well-controlled trials documenting the safety and efficacy of
memantine in any illness occurring in children .

ADVERSE REACTIONS

The experience described in this section derives from studies in patients with Alzheimer's disease

and vascular dementia .

Adverse Events Leading to Discontinuation : In placebo-controlled trials in which dementia

patients received doses of Memantine hydrochloride up to 20 mg/day, the likelihood of
discontinuation because of an adverse event was the same in the Memantine hydrochloride

group as in the placebo group . No individual adverse event was associated with the

discontinuation of treatment in 1°lo or more of Memantine hydrochloride-treated patients and at a

rate greater than placebo .

Adverse Events Repo rted in Controlled Trials : The reported adverse events in Memantine

hydrochloride 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 behavior and the types of patients treated may

differ. Table 1 lists treatment-emergent signs and symptoms that were reported in at least 2% of
patients in placebo-controlled dementia trials and for which the rate of occurrence was greater for
patients treated with Memantine hydrochloride than for those treated with placebo . No adverse

event occurred at a frequency of at least 5% and twice the placebo rate .

Table 1: Adverse Events Reported in Controlled Clinical Trials in at Least 2% of Patients
Receiving Memantine hydrochloride and at a Higher Frequency than Placebo-treated Patients .

Body System Adverse Event Placebo (N = 922) % Memantine
hydrochloride (N = 940)

°fo

Body as a Whole

Fatigue 1 2

Pain 1 3

Cardiovascular System

Hypertension 2 4

Central and Peripheral Nervous Syste m

Dizziness 5 7

Headache 3 6

~ Gastrointestinal System

Consti pation 3 5
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Vomiting 2 3

Musculoskeletal System

Back pain 2 3

Psychiatric Disorders

Confusion 5 6

Somnolence 2 3

Hallucination 2 3

Respiratory System

Coughing 3 4

Dyspnea 1 2

Other adverse events occurring with an incidence of at least 2% in Memantine hydrochloride-

treated patients but at a greater or equal rate on placebo were agitation , fall , inflicted i nju ry,

urinary incontinence , diarrhea, bronchitis , insomnia, urina ry tract infection , influenza-like

symptoms, abnormal gait, depress ion , upper respiratory tract infection , anxiety , peripheral

edema , nausea , anorexia , and arthralg i a .

The overall profile of adverse events and the incidence rates for individual adverse events in the

subpopulation of patients with moderate to severe Alzheimer's disease were not different from the

profile and incidence rates described above for the overall dementia population .

~ Vital Sign Changes : Memantine hydrochloride and placebo g roups were compared with respect

to (1) mean change from baseline in vital s i gns (pulse, systolic blood pressure , diastolic blood

pressure, and weight) and (2) the incidence of patients meeting crite ria for potentially clinically

significant changes from baseline in these variables. There were no clinically important changes

in vital si gns in patients treated with Memantine hydrochloride . A comparison of supine and

stand ing vita l sign measures for Memantine hydrochloride and placebo in elderly normal subjects

indicated that Memantine hydrochloride treatment is not assoc iated with orthostatic changes .

Laboratory Changes: Meman tine hydrochlori de and placebo groups were compared wi th

respect to (1) mean change from baseline in various serum chemistry, hematology, and urinalys is

variables and (2) the incidence of patients meeting criteria for potent ially cl inically significant

changes from basel i ne in these variables. These analyses revealed no cl i nically important

changes in laboratory test para meters associated with Memantine hydrochloride treatment .

ECG Changes : Memantine hydrochloride and placebo groups were compared with respect to (1)

mean change from basel i ne i n various ECG parameters and (2) the incidence of patients meeting

criteria for potent i ally clinically sign ificant changes from baseline in these variables. These

analyses revealed no clinically important changes in ECG parameters associated with Memantine

hydrochlor i de treatment .

Other Adverse Events Observed Du ring Clinical Trials

Memantine hydrochloride has been administered to app roximately 1350 patients with dementia,

of whom more than 1200 received the max imum recommended dose of 20 mg/day . Patients

received Memantine hydrochloride treatment for periods of up to 884 days, with 862 patients

receiving at least 24 weeks of treatment and 387 patients receiving 48 weeks or more of
treatment . Treatment emergent signs and symptoms that occurred during 8 controlled clinical

~ trials and 4 open - label trials were recorded as adverse events by the clinical investi gators using

terminology of their own choosing . To provide an overall estimate of the propo rtion of individuals
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~ having similar types of events, the events were grouped into a smaller number of standard ized

categories using WHO terminology, and event frequencies were calculated across all studies .

All adverse events occurring in at least two patients are included, except for those already listed

in Table 1, WHO terms too general to be informative, minor symptoms or events unlikely to be

drug-caused, e .g ., because they are common in the study population . 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 .

These adverse events are not necessarily related to Memantine hydrochloride treatment and in

most cases were observed at a similar frequency in placebo-treated patients in the controlled
studies .

Body as a Whole : Frequent syncope . Infrequent hypothermia, allergic reaction .

Cardiovascular System: Frequent card iac failure . Infrequent angina pectoris, bradycardia,

myocardial infarction, thrombophlebitis, atrial fibrillation, hypotension, cardiac arrest, postural
hypotension, pulmonary embolism, pulmonary edema .

Central and Peripheral Ne rvous System : Frequent: transient ischemic attack, cerebrovascular

accident, vertigo, ataxia, hy pokinesia . Infrequent paresthesia, convulsions, extrapyramidal
disorder, hypertonia, tremor, aphasia, hypoesthesia, abnormal coordination, hemiplegia,
hyperkinesia, involuntary muscle contractions, stupor, cerebral hemorrha ge, neuralgia, ptosis,

neuropathy .

Gastro intestinal System : Infrequent gastroenteritis, diverticulitis, gastrointestinal hemorrhage,

melena, esophageal ulceration .

Hemic and Lymphatic Disorders : Frequent: anemia . Infrequent_ leukopenia.

Metabolic and Nutritional Disorders : Frequent increased alkaline phosphatase, decreased

weight . Infrequent : dehydration, hyponatremia, aggravated diabetes mellitus .

Psych iatric Disorders : Frequent: aggressive reaction . Infrequent delusion, personality disorder,

emotional lability, nervousness, sleep disorder, libido increased, psychosis, amnesia, apathy,

paranoid reaction, thinking abnormal, crying abnormal, appetite increased, paroniria, delirium,
depersonalization, neurosis, s u icide attem pt

Respiratory System : Frequent: pneumonia. I nfrequent: apnea, asthma, hemoptysis.

Skin and Appendages: Frequent: rash . Infrequent: skin ulceration, pruritus, cellulitis, eczema,

dermatitis, erythematous rash, alopecia, urticaria .

Special Senses : Frequent cataract, conjunctivitis. Infrequent macula lutea degeneration ,

decreased visual acuity, decreased hearing, tinnitus, blepharitis, blurred vision, comeal opacity,
glaucoma, conjunctival hemorrhage, eye pain, retinal hemorrhage, xerophthalmia, diplopia,

abnormal lacrimation, myopia, retinal detachment .

Urinary System : Frequent: frequent micturition . Infrequent dysuria, hematuria, urinary retention .

Events Reported Subsequent to the Marketing of Memantine hydrochloride, both US and

Ex-US

Although no causal relationship to memantine treatment has been found , the follow ing adverse

~ events have been reported to be temporally associated with memantine treatment and are not
described elsewhere in labeling : atrioventricular block, bone fracture, carpal tunnel syndrome ,
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~ cerebral infarction, chest pain, claudication, colitis, dyskinesia, dysphagia, gastritis,
gastroesophageal reflux, grand mat convulsions, intracraniai hemorrhage, hepatic failure,
hyperlipidemia, hypoglycemia, ileus, impotence, malaise, neuraleptic malignant syndrome, acute
pancreatitis, aspiration pneumonia, acute renal failure, prolonged QT interval, restlessness,
Stevens-Johnson syndrome, sudden death, supraventricular tachycardia, tachycardia, tardive

dyskinesia, and thrombocytopenia .

ANIMAL TOXICOLOG Y

Memantine induced neuronal lesions (vacuolation and necrosis) in the multipolar and pyramidal
cells in cortical layers III and IV of the posterior cingulate and retrosplenial neocortices in rats,
similar to those which are known to occur in rodents administered other NMDA receptor

antagonists . Lesions were seen after a single dose of memantine . In a study in which rats were

given daily oral doses of memantine for 14 days, the noeffect dose for neuronal necrosis was 6
times the maximum recommended human dose on a mg/m2 basis . The potential for induction of

central neuronal vacuolation and necrosis by NMDA receptor antagonists in humans is unknown .

DRUG ABUSE AND DEPENDENC E

Controlled Substance Class : Memantine HCI is not a controlled su bstance .

Physical and Psychological Dependence : Memantine HCI is a low to moderate affinity

uncompetitive NMDA antagonist that did not produce any evidence of drug-seeking behavior or
withdrawal symptoms upon discontinuation in 2,504 patients who participated in clinical trials at

therapeutic doses . Post marketing data, outside the U .S., retrospectively collected, has provided

no evidence of drug abuse or dependence.

~ OVERDOSAGE

Because strategies for the management of overdose are continually evolving, it is advisable to

contact a poison control center to determine the latest recommendations for the management of
an overdose of any drug . As in any cases of overdose, general sup portive measures should be

utilized, and treatment should be symptomatic. Elimination of Memantine can be enhanced by

acidification of urine . In a documented case of an overdosage with up to 400 mg of memantine,
the patient experienced restlessness, psychosis, visual hallucinations, somnolence, stupor and
loss of consciousness . The patient recovered without permanent sequelae .

DOSAGE AND ADMINISTRATIO N

The dosage of Memantine hydrochloride shown to be effective in controlled clinical trials is 20
mg/day .

The recommended starting dose of Memantine hydrochloride is 5 mg once daily . The

recommended target dose is 20 mg/day. The dose should be increased in 5 mg increments to 10
mg/day (5 mg twice a day), 15 mg/day (5 mg and 10 mg as separate doses), and 20 mg/day (10

mg twice a day). The minimum recommended interval between dose increases is one week.

Memantine hydrochloride can be taken with or without food .

Doses in Special Populations

A target dose of 5 mg BID is recommended in patients with severe renal impairment (creatinine

~ clearance of 5- 29 mUmin based on the Cockroft- Gault equation) :

For males : CLcr =[140-age (years)] • Weight (kg)/[72 - serum creatinine (mg/dL)]
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For females: CLcr = 0 .85 - [140-age (years)] - Weight (kg)/[72 - serum creatinine (mg/dL)]

HOW SUPPLIED

Details of this sec tion will be provided when ANDA is filed

Store at 25°C (77°F) ; excursions permitted to 15-30°C (59-86°F) [see USP Controlled Room
Temperature] .

~

~
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