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Description

Amantadine hydrochloride, USP is designated generically as amantadine hydrochloride
and chemically as 1-adamantanamine hydrochloride.
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Amantadine hydrochloride is a stable white or nearly white crystalline powder, freely
soluble in water and soluble in alcohol and in chloroform.

Amantadine hydrochloride has pharmacological actions as both an anti-Parkinson and an
antiviral drug.

Amantadine Hydrochloride Oral Solution, USP contains 50 mg of amantadine
hydrochloride per 5 mL and has the following inactive ingredients: anhydrous citric acid,
artificial raspberry flavor, methylparaben, propylene glycol, propylparaben, purified
water, saccharin sodium, sodium citrate dihydrate, and sorbitol solution.

Clinical Pharmacology

Pharmacodynamics

Mechanism of Action: Antiviral: The mechanism by which amantadine hydrochloride
exerts its antiviral activity is not clearly understood. It appears to mainly prevent the
release of infectious viral nucleic acid into the host cell by interfering with the function of
the transmembrane domain of the viral M2 protein. In certain cases, amantadine
hydrochloride is also known to prevent virus assembly during virus replication. It does
not appear to interfere with the immunogenicity of inactivated influenza A virus vaccine.
Antiviral Activity: Amantadine hydrochloride inhibits the replication of influenza A virus
isolates from each of the subtypes, i.e., HIN1, H2N2 and H3N2. It has very little or no
activity against influenza B virus isolates. A quantitative relationship between the in vitro
susceptibility of influenza A virus to amantadine hydrochloride and the clinical response
to therapy has not been established in man. Sensitivity test results, expressed as the



concentration of amantadine hydrochloride required to inhibit by 50% the growth of
virus (ED50) in tissue culture vary greatly (from 0.1 1¥g/mL to 25.0 i¥2g/mL) depending
upon the assay protocol used, size of virus inoculum, isolates of influenza A virus
strains tested, and the cell type used. Host cells in tissue culture readily tolerated
amantadine hydrochloride up to a concentration of 100 i¥ag/mL.

Drug Resistance: Influenza A variants with reduced in vitro sensitivity to amantadine
hydrochloride have been isolated from epidemic strains in areas where adamantane
derivatives are being used. Influenza viruses with reduced in vitro sensitivity have been
shown to be transmissible and to cause typical influenza illness. The quantitative
relationship between the in vitro sensitivity of influenza A variants to amantadine
hydrochloride and the clinical response to therapy has not been established.
Mechanism of Action: Parkinsona€™ s Disease: The mechanism of action of
amantadine hydrochloride in the treatment of Parkinsona€™ s disease and drug-induced
extrapyramidal reactions is not known. Data from earlier animal studies suggest that
amantadine hydrochloride may have direct and indirect effects on dopamine neurons.
More recent studies have demonstrated that amantadine hydrochloride is a weak, non-
competitive NMDA receptor antagonist (Ki = 10i%M). Although amantadine
hydrochloride has not been shown to possess direct anticholinergic activity in animal
studies, clinically, it exhibits anticholinergic-like side effects such as dry mouth, urinary
retention, and constipation.

Pharmacokinetics

Amantadine hydrochloride is well absorbed orally. Maximum plasma concentrations are
directly related to dose for doses up to 200 mg/day. Doses above 200 mg/day may
result in a greater than proportional increase in maximum plasma concentrations. It is
primarily excreted unchanged in the urine by glomerular filtration and tubular secretion.
Eight metabolites of amantadine hydrochloride have been identified in human urine. One
metabolite, an N-acetylated compound, was quantified in human urine and accounted
for 5 to 15% of the administered dose. Plasma acetylamantadine accounted for up to
80% of the concurrent amantadine hydrochloride plasma concentration in 5 of 12
healthy volunteers following the ingestion of a 200 mg dose of amantadine
hydrochloride. Acetylamantadine was not detected in the plasma of the remaining seven
volunteers. The contribution of this metabolite to efficacy or toxicity is not known.
There appears to be a relationship between plasma amantadine hydrochloride
concentrations and toxicity. As concentration increases, toxicity seems to be more
prevalent, however, absolute values of amantadine hydrochloride concentrations
associated with adverse effects have not been fully defined.

Amantadine hydrochloride pharmacokinetics were determined in 24 normal adult male
volunteers after the oral administration of a single amantadine hydrochloride 100 mg
soft gel capsule. The mean A+ SD maximum plasma concentration was 0.22 A+ 0.03
{Yag/mL (range: 0.18 to 0.32 %g/mL). The time to peak concentration was 3.3 A+ 1.5
hours (range: 1.5 to 8.0 hours). The apparent oral clearance was 0.28 A+ 0.11 L/hr/kg
(range: 0.14 to 0.62 L/hr/kg). The half-life was 17 A+ 4 hours (range: 10 to 25 hours).
Across other studies, amantadine hydrochloride plasma half-life has averaged 16 A+ 6
hours (range: 9 to 31 hours) in 19 healthy volunteers.

After oral administration of a single dose of 100 mg amantadine hydrochloride in a syrup
formulation to five healthy volunteers, the mean A+ SD maximum plasmaconcentration
Cmax was 0.24 = 0.04 pg/mL and ranged from 0.18 to 0.28 pg/mL. After 15 days of
amantadine hydrochloride 100 mg b.i.d., the Cmax was 0.47 = 0.11 pg/mL in four of the
five volunteers. Across studies, the time to Cmax (Tmax) averaged about 2 to 4 hours.
Plasma amantadine hydrochloride clearance ranged from 0.2 to 0.3 L/hr/kg after the



administration of 5 mg to 25 mg intravenous doses of amantadine hydrochloride to 15
healthy volunteers.

In six healthy volunteers, the ratio of amantadine hydrochloride renal clearance to
apparent oral plasma clearance was 0.79 = 0.17 (mean = SD).

The volume of distribution determined after the intravenous administration of
amantadine hydrochloride to 15 healthy subjects was 3 to 8 L/kg, suggesting tissue
binding. Amantadine hydrochloride, after single oral 200 mg doses to 6 healthy young
subjects and to 6 healthy elderly subjects has been found in nasal mucus at mean = SD
concentrations of 0.15 = 0.16, 0.28 = 0.26, and 0.39 + 0.34 ug/g at 1, 4, and 8 hours
after dosing, respectively. These concentrations represented 31 + 33%, 59 £ 61%, and
95 + 86% of the corresponding plasma amantadine hydrochloride concentrations.
Amantadine hydrochloride is approximately 67% bound to plasma proteins over a
concentration range of 0.1 to 2.0 ug/mL. Following the administration of amantadine
hydrochloride 100 mg as a single dose, the mean * SD red blood cell to plasma ratio
ranged from 2.7 = 0.5 in 6 healthy subjects to 1.4 = 0.2 in 8 patients with renal
insufficiency.

The apparent oral plasma clearance of amantadine hydrochloride is reduced and the
plasma half-life and plasma concentrations are increased in healthy elderly individuals
age 60 and older. After single dose administration of 25 to 75 mg to 7 healthy, elderly
male volunteers, the apparent plasma clearance of amantadine hydrochloride was 0.10
+ 0.04 L/hr/kg (range 0.06 to 0.17 L/hr/kg) and the half-life was 29 + 7 hours (range 20
to 41 hours). Whether these changes are due to decline in renal function or other age
related factors is not known.

In a study of young healthy subjects (n=20), mean renal clearance of amantadine
hydrochloride, normalized for body mass index, was 1.5 fold higher in males compared
to females (p<0.032).

Compared with otherwise healthy adult individuals, the clearance of amantadine
hydrochloride is significantly reduced in adult patients with renal insufficiency. The
elimination half-life increases two to three fold or greater when creatinine clearance is
less than 40 mL/min/1.73 m2 and averages eight days in patients on chronic
maintenance hemodialysis. Amantadine hydrochloride is removed in negligible amounts
by hemodialysis.

The pH of the urine has been reported to influence the excretion rate of amantadine
hydrochloride. Since the excretion rate of amantadine hydrochloride increases rapidly
when the urine is acidic, the administration of urine acidifying drugs may increase the
elimination of the drug from the body.

Amantadine Hydrochloride Oral Solution, USP is indicated for the prophylaxis and
treatment of signs and symptoms of infection caused by various strains of influenza A
virus. Amantadine hydrochloride is also indicated in the treatment of parkinsonism and
drug-induced extrapyramidal reactions.

Influenza A Prophylaxis: Amantadine hydrochloride is indicated for chemoprophylaxis
against signs and symptoms of influenza A virus infection. Because amantadine
hydrochloride does not completely prevent the host immune response to influenza A
infection, individuals who take this drug may still develop immune responses to natural
disease or vaccination and may be protected when later exposed to antigenically related
viruses. Following vaccination during an influenza A outbreak, amantadine hydrochloride
prophylaxis should be considered for the 2- to 4-week time period required to develop
an antibody response.

Influenza A Treatment: Amantadine hydrochloride is also indicated in the treatment of
uncomplicated respiratory tract illness caused by influenza A virus strains especially



when administered early in the course of illness. There are no well-controlled clinical
studies demonstrating that treatment with amantadine hydrochloride will avoid the
development of influenza A virus pneumonitis or other complications in high risk
patients.

There is no clinical evidence indicating that amantadine hydrochloride is effective in the
prophylaxis or treatment of viral respiratory tract illnesses other than those caused by
influenza A virus strains.

The following points should be considered before initiating treatment or prophylaxis with
amantadine hydrochloride:

* Amantadine hydrochloride is not a substitute for early vaccination on an annual basis
as recommended by the Centers for Disease Control and Prevention Advisory
Committee on Immunization Practices.

* Influenza viruses change over time. Emergence of resistance mutations could
decrease drug effectiveness. Other factors (for example, changes in viral virulence)
might also diminish clinical benefit of antiviral drugs. Prescribers should consider
available information on influenza drug susceptibility patterns and treatment effects
when deciding whether to use amantadine hydrochloride.

Parkinson's Disease/Syndrome: Amantadine hydrochloride is indicated in the
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic
parkinsonism, and symptomatic parkinsonism which may follow injury to the nervous
system by carbon monoxide intoxication. It is indicated in those elderly patients believed
to develop parkinsonism in association with cerebral arteriosclerosis. In the treatment of
Parkinson's disease, amantadine hydrochloride is less effective than levodopa, (-)-3-(3,4-
dihydroxyphenyl)-L-alanine, and its efficacy in comparison with the anticholinergic
antiparkinson drugs has not yet been established.

Drug-Induced Extrapyramidal Reactions:

Amantadine hydrochloride is indicated in the treatment of drug-induced extrapyramidal
reactions. Although anticholinergic-type side effects have been noted with amantadine
hydrochloride when used in patients with drug-induced extrapyramidal reactions, there
is a lower incidence of these side effects than that observed with the anticholinergic
antiparkinson drugs.

Contraindications

Amantadine hydrochloride is contraindicated in patients with known hypersensitivity to
amantadine hydrochloride or to any of the other ingredients in Amantadine
Hydrochloride Oral Solution, USP.

WARNINGS

Deaths: Deaths have been reported from overdose with amantadine hydrochloride. The
lowest reported acute lethal dose was 1 gram. Acute toxicity may be attributable to the
anticholinergic effects of amantadine hydrochloride. Drug overdose has resulted in
cardiac, respiratory, renal or central nervous system toxicity. Cardiac dysfunction
includes arrhythmia, tachycardia and hypertension (see OVERDOSAGE).

Deaths due to drug accumulation (overdose) have been reported in patients with renal
impairment, who were prescribed higher than recommended doses of amantadine



hydrochloride for their level of renal function (see DOSAGE AND ADMINISTRATION;
Dosage of Impaired Renal Function and OVERDOSAGE).

Suicide Attempts: Suicide attempts, some of which have been fatal, have been
reported in patients treated with amantadine hydrochloride, many of whom received
short courses for influenza treatment or prophylaxis. The incidence of suicide attempts
is not known and the pathophysiologic mechanism is not understood. Suicide attempts
and suicidal ideation have been reported in patients with and without prior history of
psychiatric illness. Amantadine hydrochloride can exacerbate mental problems in
patients with a history of psychiatric disorders or substance abuse. Patients who
attempt suicide may exhibit abnormal mental states which include disorientation,
confusion, depression, personality changes, agitation, aggressive behavior,
hallucinations, paranoia, other psychotic reactions, and somnolence or insomnia.
Because of the possibility of serious adverse effects, caution should be observed when
prescribing amantadine hydrochloride to patients being treated with drugs having CNS
effects, or for whom the potential risks outweigh the benefit of treatment.

CNS Effects: Patients with a history of epilepsy or other “seizures” should be observed
closely for possible increased seizure activity.

Patients receiving amantadine hydrochloride who note central nervous system effects or
blurring of vision should be cautioned against driving or working in situations where
alertness and adequate motor coordination are important.

Other: Patients with a history of congestive heart failure or peripheral edema should be
followed closely as there are patients who developed congestive heart failure while
receiving amantadine hydrochloride.

Patients with Parkinson’s disease improving on amantadine hydrochloride should
resume normal activities gradually and cautiously, consistent with other medical
considerations, such as the presence of osteoporosis or phlebothrombosis.

Because amantadine hydrochloride has anticholinergic effects and may cause mydriasis,
it should not be given to patients with untreated angle closure glaucoma.

Precautions

Amantadine hydrochloride should not be discontinued abruptly in patients with
Parkinson's disease since a few patients have experienced a parkinsonian crisis, i.e., a
sudden marked clinical deterioration, when this medication was suddenly stopped. The
dose of anticholinergic drugs or of amantadine hydrochloride should be reduced if
atropine-like effects appear when these drugs are used concurrently. Abrupt
discontinuation may also precipitate delirium, agitation, delusions, hallucinations,
paranoid reaction, stupor, anxiety, depression and slurred speech.

Neuroleptic Malignant Syndrome (NMS): Sporadic cases of possible Neuroleptic
Malignant Syndrome (NMS) have been reported in association with dose reduction or
withdrawal of amantadine hydrochloride therapy. Therefore, patients should be
observed carefully when the dosage of amantadine hydrochloride is reduced abruptly or
discontinued, especially if the patient is receiving neuroleptics.

NMS is an uncommon but life-threatening syndrome characterized by fever or
hyperthermia; neurologic findings including muscle rigidity, involuntary movements,
altered consciousness; mental status changes; other disturbances such as autonomic
dysfunction, tachycardia, tachypnea, hyper- or hypotension; laboratory findings such as
creatine phosphokinase elevation, leukocytosis, myoglobinuria, and increased serum
myoglobin.

The early diagnosis of this condition is important for the appropriate management of



these patients. Considering NMS as a possible diagnosis and ruling out other acute
illnesses (e.g., pneumonia, systemic infection, etc.) is essential. This may be especially
complex if the clinical presentation includes both serious medical illness 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 (CNS) pathology.

The management of NMS should include: 1) intensive symptomatic treatment and
medical monitoring, and 2) treatment of any concomitant serious medical problems for
which specific treatments are available. Dopamine agonists, such as bromocriptine, and
muscle relaxants, such as dantrolene are often used in the treatment of NMS, however,
their effectiveness has not been demonstrated in controlled studies.

Renal disease: Because amantadine hydrochloride is mainly excreted in the urine, it
accumulates in the plasma and in the body when renal function declines. Thus, the dose
of amantadine hydrochloride should be reduced in patients with renal impairment and in
individuals who are 65 years of age or older (see DOSAGE AND ADMINISTRATION;
Dosage for Impaired Renal Function).

Liver disease: Care should be exercised when administering amantadine hydrochloride
to patients with liver disease. Rare instances of reversible elevation of liver enzymes
have been reported in patients receiving amantadine hydrochloride, though a specific
relationship between the drug and such changes has not been established.

Impulse Control/Compulsive Behaviors:

Postmarketing reports suggest that patients treated with anti-Parkinson medications
can experience intense urges to gamble, increased sexual urges, intense urges to spend
money uncontrollably, and other intense urges. Patients may be unable to control these
urges while taking one or more of the medications that are generally used for the
treatment of Parkinson’s disease and that increase central dopaminergic tone, including
Amantadine hydrochloride. In some cases, although not all, these urges were reported
to have stopped when the dose was reduced or the medication was discontinued.
Because patients may not recognize these behaviors as abnormal it is important for
prescribers to specifically ask patients or their caregivers about the development of new
or increased gambling urges, sexual urges, uncontrolled spending or other urges while
being treated with Amantadine hydrochloride. Physicians should consider dose reduction
or stopping the medication if a patient develops such urges while taking amantadine
hydrochloride.

Melanoma:

Epidemiological studies have shown that patients with Parkinson’s disease have a higher
risk (2- to approximately 6-fold higher) of developing melanoma than the general
population. Whether the increased risk observed was due to Parkinson’s disease or
other factors, such as drugs used to treat Parkinson’s disease, is unclear.

For the reasons stated above, patients and providers are advised to monitor for
melanomas frequently and on a regular basis when using amantadine hydrochloride for
any indication. Ideally, periodic skin examinations should be performed by appropriately
qualified individuals (e.g., dermatologists).

Other: The dose of amantadine hydrochloride may need careful adjustment in patients
with congestive heart failure, peripheral edema, or orthostatic hypotension. Care should
be exercised when administering amantadine hydrochloride to patients with a history of
recurrent eczematoid rash, or to patients with psychosis or severe psychoneurosis not
controlled by chemotherapeutic agents.

Serious bacterial infections may begin with influenza-like symptoms or may coexist with
or occur as complications during the course of influenza. Amantadine hydrochloride has



not been shown to prevent such complications.

Information for Patients: Patients should be advised of the following information:
Blurry vision and/or impaired mental acuity may occur.

Gradually increase physical activity as the symptoms of Parkinson’s disease improve.
Avoid excessive alcohol usage, since it may increase the potential for CNS effects such
as dizziness, confusion, lightheadedness and orthostatic hypotension.

Avoid getting up suddenly from a sitting or lying position. If dizziness or lightheadedness
occurs, notify physician.

Notify physician if mood/mental changes, swelling of extremities, difficulty urinating
and/or shortness of breath occur.

Do not take more medication than prescribed because of the risk of overdose. If there is
no improvement in a few days, or if medication appears less effective after a few weeks,
discuss with a physician.

Consult physician before discontinuing medication. Seek medical attention immediately if
it is suspected that an overdose of medication has been taken.

Drug Interactions: Careful observation is required when amantadine hydrochloride is
administered concurrently with central nervous system stimulants.

Agents with anticholinergic properties may potentiate the anticholinergic-like side effects
of amantadine hydrochloride.

Coadministration of thioridazine has been reported to worsen the tremor in elderly
patients with Parkinson’s disease, however, it is not known if other phenothiazines
produce a similar response.

Coadministration of triamterene/hydrochlorothiazide resulted in a higher plasma
amantadine hydrochloride concentration in a 61-year-old man receiving amantadine
hydrochloride 100 mg TID for Parkinson’s disease.l It is not known which of the
components of triamterene/hydrochlorothiazide contributed to the observation or if
related drugs produce a similar response.

Coadministration of quinine or quinidine with amantadine hydrochloride was shown to
reduce the renal clearance of amantadine hydrochloride by about 30%.

The concurrent use of amantadine hydrochloride with live attenuated influenza vaccine
(LAIV) intranasal has not been evaluated. However, because of the potential for
interference between these products, LAIV should not be administered within 2 weeks
before or 48 hours after administration of amantadine hydrochloride, unless medically
indicated. The concern about possible interference arises from the potential for antiviral
drugs to inhibit replication of live vaccine virus. Trivalent inactivated influenza vaccine can
be administered at any time relative to use of amantadine hydrochloride.
Carcinogenesis, Mutagenesis: Long-term in vivo animal studies designed to evaluate
the carcinogenic potential of amantadine hydrochloride have not been performed. In
several in vitro assays for gene mutation, amantadine hydrochloride did not increase the
number of spontaneously observed mutations in four strains of Salmonella typhimurium
(Ames Test) or in a mammalian cell line (Chinese Hamster Ovary cells) when incubations
were performed either with or without a liver metabolic activation extract. Further, there
was no evidence of chromosome damage observed in an in vitro test using freshly
derived and stimulated human peripheral blood lymphocytes (with and without metabolic
activation) or in an

in vivo mouse bone marrow micronucleus test (140 to 550 mg/kg; estimated human
equivalent doses of 11.7 to 45.8 mg/kg based on body surface area conversion).
Impairment of Fertility: The effect of amantadine hydrochloride on fertility has not
been adequately tested, that is, in a study conducted under Good Laboratory Practice
(GLP) and according to current recommended methodology. In a three litter, non-GLP,



reproduction study in rats, amantadine hydrochloride at a dose of 32 mg/kg/day (equal
to the maximum recommended human dose on a mg/m2 basis) administered to both
males and females slightly impaired fertility. There were no effects on fertility at a dose
level of 10 mg/kg/day (or 0.3 times the maximum recommended human dose on a
mg/m2 basis); intermediate doses were not tested.

Failed fertility has been reported during human in vitro fertilization (IVF) when the sperm
donor ingested amantadine hydrochloride 2 weeks prior to, and during the IVF cycle.
Pregnancy:

Teratogenic Effects : The effect of amantadine hydrochloride on embryofetal and peri-
postnatal development has not been adequately tested, that is, in studies conducted
under Good Laboratory Practice (GLP) and according to current recommended
methodology. However, in two non-GLP studies in rats in which females were dosed
from 5 days prior to mating to Day 6 of gestation or on Days 7 to 14 of gestation,
amantadine hydrochloride produced increases in embryonic death at an oral dose of
100 mg/kg (or 3 times the maximum recommended human dose on a mg/mz2 basis). In
the non-GLP rat study in which females were dosed on Days 7 to 14 of gestation, there
was a marked increase in severe visceral and skeletal malformations at oral doses of 50
and 100 mg/kg (or 1.5 and 3 times, respectively, the maximum recommended human
dose on a mg/m2 basis). The no-effect dose for teratogenicity was 37 mg/kg (equal to
the maximum recommended human dose on a mg/m2 basis). The safety margins
reported may not accurately reflect the risk considering the questionable quality of the
study on which they are based. There are no adequate and well-controlled studies in
pregnant women. Human data regarding teratogenicity after maternal use of
amantadine hydrochloride is scarce. Tetralogy of Fallot and tibial hemimelia (normal
karyotype) occurred in an infant exposed to amantadine hydrochloride during the first
trimester of pregnancy (100 mg P.O. for 7 days during the 6th and 7th week of
gestation). Cardiovascular maldevelopment (single ventricle with pulmonary atresia) was
associated with maternal exposure to amantadine hydrochloride (100 mg/d)
administered during the first 2 weeks of pregnancy. Amantadine hydrochloride should
be used during pregnancy only if the potential benefit justifies the potential risk to the
embryo or fetus.

Nursing Mothers: Amantadine hydrochloride is excreted in human milk. Use is not
recommended in nursing mothers.

Pediatric Use: The safety and efficacy of amantadine hydrochloride in newborn infants
and infants below the age of 1 year have not been established.

Usage in the Elderly: Because amantadine hydrochloride is primarily excreted in the
urine, it accumulates in the plasma and in the body when renal function declines. Thus,
the dose of amantadine hydrochloride should be reduced in patients with renal
impairment and in individuals who are 65 years of age or older. The dose of amantadine
hydrochloride may need reduction in patients with congestive heart failure, peripheral
edema, or orthostatic hypotension (see DOSAGE AND ADMINISTRATION).

Adverse Reaction

The adverse reactions reported most frequently at the recommended dose of
amantadine hydrochloride (5 to 10%) are: nausea, dizziness (lightheadedness), and
insomnia.

Less frequently (1 to 5%) reported adverse reactions are:

depression, anxiety and irritability, hallucinations, confusion, anorexia, dry mouth,
constipation, ataxia, livedo reticularis, peripheral edema, orthostatic hypotension,



headache, somnolence, nervousness, dream abnormality, agitation, dry nose, diarrhea
and fatigue.

Infrequently (0.1 to 1%) occurring adverse reactions are: congestive heart failure,
psychosis, urinary retention, dyspnea, skin rash, vomiting, weakness, slurred speech,
euphoria, thinking abnormality, amnesia, hyperkinesia, hypertension, decreased libido,
and visual disturbance, including punctate subepithelial or other corneal opacity, corneal
edema, decreased visual acuity, sensitivity to light, and optic nerve palsy.

Rare (less than 0.1%) occurring adverse reactions are:

instances of convulsion, leukopenia, neutropenia, eczematoid dermatitis, oculogyric
episodes, suicidal attempt, suicide, and suicidal ideation (see WARNINGS).

Other adverse reactions reported during postmarketing experience with amantadine
hydrochloride usage include:

Nervous System/Psychiatric: coma, stupor, delirium, hypokinesia, hypertonia,
delusions, aggressive behavior, paranoid reaction, manic reaction, involuntary muscle
contractions, gait abnormalities, paresthesia, EEG changes, and tremor. Abrupt
discontinuation may also precipitate delirium, agitation, delusions, hallucinations,
paranoid reaction, stupor, anxiety, depression and slurred speech;

Cardiovascular: cardiac arrest, arrhythmias including malignant arrhythmias,
hypotension, and tachycardia;

Respiratory: acute respiratory failure, pulmonary edema, and tachypnea;
Gastrointestinal: dysphagia;

Hematologic: leukocytosis and agranulocytosis;

Special Senses: keratitis and mydriasis;

Skin and Appendages: pruritus and diaphoresis;

Miscellaneous: neuroleptic malignant syndrome (see WARNINGS), allergic reactions
including anaphylactic reactions, edema, and fever;

Laboratory Test: elevated: CPK, BUN, serum creatinine, alkaline phosphatase, LDH,
bilirubin, GGT, SGOT, and SGPT.

Overdosage

Deaths have been reported from overdose with amantadine hydrochloride. The lowest
reported acute lethal dose was 1 gram. Because some patients have attempted suicide
by overdosing with amantadine hydrochloride, prescriptions should be written for the
smallest quantity consistent with good patient management.

Acute toxicity may be attributable to the anticholinergic effects of amantadine
hydrochloride. Drug overdose has resulted in cardiac, respiratory, renal or central
nervous system toxicity. Cardiac dysfunction includes arrhythmia, tachycardia and
hypertension. Pulmonary edema and respiratory distress (including adult respiratory
distress syndrome -- ARDS) have been reported; renal dysfunction including increased
BUN, decreased creatinine clearance and renal insufficiency can occur.

Central nervous system effects that have been reported include insomnia, anxiety,
agitation, aggressive behavior, hypertonia, hyperkinesia, ataxia, gait abnormality, tremor,
confusion, disorientation, depersonalization, fear, delirium, hallucinations, psychotic
reactions, lethargy, somnolence and coma. Seizures may be exacerbated in patients
with prior history of seizure disorders. Hyperthermia has also been observed in cases
where a drug overdose has occurred.

There is no specific antidote for an overdose of amantadine hydrochloride. However,
slowly administered intravenous physostigmine in 1 and 2 mg doses in an adult2 at 1- to
2-hour intervals and 0.5 mg doses in a child3 at 5- to



10-minute intervals up to a maximum of 2 mg/hour have been reported to be effective in
the control of central nervous system toxicity caused by amantadine hydrochloride. For
acute overdosing, general supportive measures should be employed along with
immediate gastric lavage or induction of emesis. Fluids should be forced, and if
necessary, given intravenously. The pH of the urine has been reported to influence the
excretion rate of amantadine hydrochloride. Since the excretion rate of amantadine
hydrochloride increases rapidly when the urine is acidic, the administration of urine
acidifying drugs may increase the elimination of the drug from the body. The blood
pressure, pulse, respiration and temperature should be monitored. The patient should
be observed for hyperactivity and convulsions; if required, sedation, and anticonvulsant
therapy should be administered. The patient should be observed for the possible
development of arrhythmias and hypotension; if required, appropriate antiarrhythmic
and antihypotensive therapy should be given. Electrocardiographic monitoring may be
required after ingestion, since malignant tachyarrhythmias can appear after overdose.
Care should be exercised when administering adrenergic agents, such as isoproterenol,
to patients with an amantadine hydrochloride overdose, since the dopaminergic activity
of amantadine hydrochloride has been reported to induce malignant arrhythmias.

The blood electrolytes, urine pH and urinary output should be monitored. If there is no
record of recent voiding, catheterization should be done.

The dose of amantadine hydrochloride may need reduction in patients with congestive
heart failure, peripheral edema, orthostatic hypotension, or impaired renal function (see
Dosage for Impaired Renal Function).

Dosage for Prophylaxis and Treatment of Uncomplicated Influenza A Virus
lliness:

Adult : The adult daily dosage of amantadine hydrochloride is 200 mg (four
teaspoonfuls of oral solution) as a single daily dose. The daily dosage may be split into
two teaspoonfuls of oral solution twice a day. If central nervous system effects develop
in once-a-day dosage, a split dosage schedule may reduce such complaints.

In persons 65 years of age or older, the daily dosage of amantadine hydrochloride is
100 mg.

A 100 mg daily dose has also been shown in experimental challenge studies to be
effective as prophylaxis in healthy adults who are not at high risk for influenza-related
complications. However, it has not been demonstrated that a 100 mg daily dose is as
effective as a 200 mg daily dose for prophylaxis, nor has the 100 mg daily dose been
studied in the treatment of acute influenza illness. In recent clinical trials, the incidence of
central nervous system (CNS) side effects associated with the 100 mg daily dose was at
or near the level of placebo. The 100 mg dose is recommended for persons who have
demonstrated intolerance to 200 mg of amantadine hydrochloride daily because of CNS
or other toxicities.

Pediatric Patients: 1 yr. to 9 yrs. of age: The total daily dose should be calculated
on the basis of 2 to 4 mg/lb/day (4.4 to 8.8 mg/kg/day), but not to exceed 150 mg per
day.

9 yrs. to 12 yrs. of age: The total daily dose is 200 mg given as two teaspoonfuls of
oral solution twice a day. The 100 mg daily dose has not been studied in this pediatric
population. Therefore, there are no data which demonstrate that this dose is as effective
as or is safer than the 200 mg daily dose in this patient population.

Prophylactic dosing should be started in anticipation of an influenza A outbreak and
before or after contact with individuals with influenza A virus respiratory tract illness.
Amantadine hydrochloride should be continued daily for at least 10 days following a
known exposure. If amantadine hydrochloride is used chemoprophylactically in



conjunction with inactivated influenza A virus vaccine until protective antibody responses
develop, then it should be administered for 2 to 4 weeks after the vaccine has been
given. When inactivated influenza A virus vaccine is unavailable or contraindicated,
amantadine hydrochloride should be administered for the duration of known influenza A
in the community because of repeated and unknown exposure.

Treatment of influenza A virus illness should be started as soon as possible, preferably
within 24 to 48 hours after onset of signs and symptoms, and should be continued for
24 to 48 hours after the disappearance of signs and symptoms.

Dosage for Parkinsonism:

Adult : The usual dose of amantadine hydrochloride is 100 mg twice a day when used
alone. Amantadine hydrochloride has an onset of action usually within 48 hours.

The initial dose of amantadine hydrochloride is 100 mg daily for patients with serious
associated medical illnesses or who are receiving high doses of other antiparkinson
drugs. After one to several weeks at 100 mg once daily, the dose may be increased to
100 mg twice daily, if necessary.

Occasionally, patients whose responses are not optimal with amantadine hydrochloride
at 200 mg daily may benefit from an increase up to 400 mg daily individed doses.
However, such patients should be supervised closely by their physicians.

Patients initially deriving benefit from amantadine hydrochloride not uncommonly
experience a fall-off of effectiveness after a few months. Benefit may be regained by
increasing the dose to 300 mg daily. Alternatively, temporary discontinuation of
amantadine hydrochloride for several weeks, followed by reinitiation of the drug, may
result in regaining benefit in some patients. A decision to use other antiparkinson drugs
may be necessary.

Dosage for Concomitant Therapy: Some patients who do not respond to
anticholinergic antiparkinson drugs may respond to amantadine hydrochloride. When
amantadine hydrochloride or anticholinergic antiparkinson drugs are each used with
marginal benefit, concomitant use may produce additional benefit.

When amantadine hydrochloride and levodopa are initiated concurrently, the patient can
exhibit rapid therapeutic benefits. Amantadine hydrochloride should be held constant at
100 mg daily or twice daily while the daily dose of levodopa is gradually increased to
optimal benefit.

When amantadine hydrochloride is added to optimal well-tolerated doses of levodopa,
additional benefit may result, including smoothing out the fluctuations in improvement
which sometimes occur in patients on levodopa alone. Patients who require a reduction
in their usual dose of levodopa because of development of side effects may possibly
regain lost benefit with the addition of amantadine hydrochloride.

Dosage for Drug-Induced Extrapyramidal Reactions:

Adult: The usual dose of amantadine hydrochloride is 100 mg twice a day. Occasionally,
patients whose responses are not optimal with amantadine hydrochloride at 200 mg
daily may benefit from an increase up to 300 mg daily in divided doses.

Dosage for Impaired Renal Function:

Depending upon creatinine clearance, the following dosage adjustments are
recommended:



CREATININE AMANTADINE

CLEARANCE HYDROCHLORIDE
(mL/min/1.73m2) DOSAGE
30 to 50 200 mg 1st day and
100 mg each day thereafter
151029 200 mg 1st day
followed by 100 mg on alternate days
<15 200 ma everv 7 davs

The recommended dosage for patients on hemodialysis is 200 mg every 7 days.

How Supplied

Amantadine Hydrochloride Oral Solution, USP 50 mg/5 mL is a colorless to pale yellow,
raspberry-flavored oral solution available in:

10 mL unit dose cups in trays of 10 (NDC 0116-4010-10)

1 Pint (473 mL) bottles (NDC 0116-4010-16)

Store at 20° to 25°C (68° to 77°F), excursions permitted to 15° to 30°C
(59° to 86°F). [See USP Controlled Room Temperaturel].

KEEP TIGHTLY CLOSED

Dispense in a tight container as defined in the USP, with a child-resistant closure (as
required).

Rx Only
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Manufactured by:

Xttrium Laboratories, Inc.

1200 E. Business Center Dr.

Mount Prospect, IL 60056
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AMANTADINE
HYDROCHLORIDE
ORAL SOLUTION, USP

50 mg/5 mL

DO NOT USE IF TAMPER-EVIDENT SEAL IS

BROKEN OR MISSING.

Rx Only
1 Pint (473 mL)

NET.

Amantadine Hydrochloride
Oral Solution, USP
50 mg/S mL
Rx only

DESCRIPTION
Amartadine , ISP is ck d ically as amantadine d
chemically as 1-adamantanamine hydrochloride.

NHg

*Ha
CycHyN = HCI MWAET

Amantadine hydrchloride s a stable white or nearly white crystalline powder, freely soluble
in water and soluble inaloohol and inchlomform.

INDICATIONS AND USAGE

Amartadine Hyd rochloride Oral Solution, USP is indicated for the prop hylaxis and treatment of
signs and sympioms of infection caused by vanous strains of influenza A virus. Amantadine
hydrochlonide is also indicated in the treatment of parkinsonism and drug-induced
extrapyramidal reactions.

Infl AR is indicated for chemoprophy
againstsigns and sympioms of influenza A vires infection, Because amantadine
hydrochlonide does nat completely prevent the host immune response to influsrza A
infection, individuals who take this drug may still develop immune responses to natural
disease or vaccination and may be protected when later exposed to antigenically related
viruses, Following vaccination during an influenza A cutbreak, amantadine hydmoc hloride
prophylaxis should be considered for the 2- to 4w eek time period required to develop an
antibody response.

r A Treatment: A "
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1 ] ] wdrochlonide is also indicated in the treatment of
uncomplicated res piratory tract illness caused by influenza A virus strains es pesially when
adminigtered early inthe course of illness. There are Sim_rﬁﬂa__mn.__ o__.__m_.am_ studies d
k i —"E— ith di by hloridk willaw .(» k k

Amartading by drochlorids hs jcal actions as both an ant-Parkinson and an
antviral drug.
Amartadine Hydrochlcrids Oral Solution, USP cortains 50 mg of di

—um_. m:._rnan_:E.:m.n?i:miﬂtﬁ:m-&?:!E{aﬁ%.&nﬁ.ﬂaﬁliﬁwﬂ_ﬂ
lavor, methylparaben, propylene glyeol, propylparaben, purified water, saccharin sodium,
sodium citrate dibydrat, and sorbitol solution.

CLINICAL PHA RMACOLOGY

Pharmacodynamics
ism of A Antiviral: Th b by which amantadine

its antiviral activity is not clearly undersiod. It appears to mainly prevent the releass of
infestious viral nucleis acid into the host cell by interfering with the function of the
transmembrane domain of the viral M2 protein. In certain cases, amantadine hydrochloride is
also known to prevent virus assembly during virus replication, |t does not appear o interfere
‘with the immunogenicity of inactivated influenza A virus vaccine.
Antiviral Activity:Amantadine hy drochloride inhibits the replication of influerza viis
isolates from each of the subtypes, ie., HIN1, H2NZ and H3NZ. tt has very liti e or no activity
against influenza B vins isolates. >nEa§.=m relationship between the in wiro
susceptibility of influenza A virus to amantadine hydrochlonide and the clinical responss to
therapy has not been established in man. Sensitivity st results, expressed as the
coneerttration of amantadine hydrochloride required to inhibit by 50% the growth of virus
{EDsg) intissue cultur 0.1 po/ml o 25.0 pg/ml) the
assay protocol used size of virus inoculum, isolates of influsnza A virus srains tested and
the cell type used. Host cellsin issue culturs readily toerated amantadine hycrochloride up
toa concentration of 100 pg/mL.
Drug Resistance: Influenza A variants with reduced in vifro sensitivity to amantadine
Inciochoide v b ol rom o o ans i g ey et

rivatives are being used. Influenza vinses with reduced in vitrosensitivity have been
shown fo be transmissible andto cause typical influenza iliness. The quantitative relationship
between the in f influenza A variants | andthe
clinical response to therapy has not been established.
Mechanism of Action: Parkinson’s Disease: The mechanism of acton of amantadine

hydrochloride inthe treaiment of Parkinson's disease and drug-induced extrapyramidal
reactions is not known. Data from earier animal studies suggest that amantadine
hydrochloride may have direct and indirect effects on dopamine neurons. More recent studies
k that amantadine 5 a wedk, NMDA
receptor antagonist (K = 10pM). Although amartadine hydrachior de has not been shown to
possess direct anticholinergic activity inanimal studies, clinically, it exhibits
anticholinergic-like side effects such as dry mouth, urinary retention, and constipation.

Each 5 mL (1 teaspoonful) contains:

Amantadine Hydrochloride, USP .....

50 mg

USUAL DOSAGE: See accompanying package ingert for

complete prescribing information.
WARNINGS: KEEP THIS AND ALL DRUGS OUT OF THE REACH

OF CHILDREN.

In case of accidental overdose, seek professional assistance or

contact a poison control center immediately.
Store at 20" to 25°C (68" to 77°F), excursions permitied to

15° to 30°C (59° to 86°F). [See USP Controlled Room

Temperature]. KEEP TIGHTLY CLOSED

Dispense in a tight container as defined in the USP, with a

child-resistant closure (as required).

Manufactured by:

Xttrium Laboratories, Inc.

1200 E. Business Center Dr.

Mount Prospect, IL 60056

4010160ZLBLA
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Amantadine hy drochloride iswell absorbed aral
directly related to dose for doses upto 200 myday. Doses above 200 mp/day may resultin a
greater than proportional inoreass in maximum plsma concentrations. s primarily
‘excreted unchanged in the urine by glomeruiar fitration and tubular secretion. Eight
metabolites of amantadine hydrochlonide have been dentified in human urine. One
metabolite, an N-acatylated compound, was quantified in human urine and accounted for 510
15% of th o ma d for up to 80% of the.
concument amantadine hydrochloride plasma concentration in & of 12 healtl
following the ingestion of a 200 my dose of amantadine hydrochloride. Acetylamantadine
was not deiected in the plasma of e remaining seven volunteers. The contribution of this
metabalite to efficacy or toxicity is not known.

Maximum plasma concent afans are

Irmchbrid

influerza A virus pneumonitis or other complications in high risk patients.
There is no dinical evidence indicating hat amantadine hydrochloride is effective in e
prophylaxis ortreatment of viral respiratory tract illnesses other than those caused by
influsrza virus strains.

The fallowing points should be considered before inifiating or prophylaxis with
amantadine hydrochlonide:
. A dine hydrochlonide is nota sut for early vacd on an annual basis as

recommended by the Centers for Disease Control and Prevention Advisory Committee on
Immunization Practices.

Influenza vinses chang time. B ions could decrease
drug effectiveness. Other factors (for ﬂwa_uu_m" changes inviral virulence) _._._N_h_.; also
diminish clincal benefit of antiviral dugs. Prescribers should consider available
informaion on influenza drug susceptibility patterns and treatment effects when deciding
whether to use amantadine hydrochloride.
Parkinson's Di: /Syndh A dine hydrochloride is indicated in the treatment of
idiopathic Parkinson's disease (Paralysis Agitans], postencephalitic parkinsonism, and
symptomatic parkinsonism which may follow injury to the nervous system by carbon
monoxide intoxization. k & indicated in those n_nr patients believed to develop
parkinsonism in association with cerebral arteriosclerceis. In the treatment of Parkinson's
disease, amantdine hydrochlonide is less effective than levodopa,
{-)-3-{3,4-dity droxy pheryl)-L-dlanine, and its efficacy in comparison with the anticholinergic
antiparkinson drugs has not yet been established.

DrugrInduc ed Extrapyrm idal R eactions:

Amantadine hydmochlonde is indicated in the treatment of drug-induced esxtrapyramidal
reactions. Although anticholineric-type side effects have been noted with amantadine
hydmchloride when used in patents with drug-induced extrapyramidal reactions, thereis a
Iower incidence of these side effects than that observed with the anticholinergic
antiparkinson drugs.

.

hurd

CONTRAIND CATIONS

A dine hy drachloride is contrain dicated in patients with known _.e.ﬁam_._m_?&a
amantadine hydrochloride or o any of the cther ingredients in A Hydrochlori de Oral
Solution, USP.

WARNINGS

_u.n__ucmm_rm_._uawmw: auﬂa;mn_ :ﬂ:ﬂmaﬁms_ﬁ.mamapn_im:ﬁao_._sam.._._._m
lowest reported acute lethd dose was 1 gram. Acute toxicity may be attributable to the
icholinergic effects of fine hydrochlorid DEM overdose has resulted in cardiac,

Ther appears to be arelationship between plasma amantadine
and tocicity. As congentration increases, tovicity seems to be more prevalent, however,
absdute values of i d with ady effects
have ot been fully defined.

Amantadine hydrochloride pharmacokinetics were determined in 24 normal aduft male
wvalunteers after the oral adminisirafon of a single amantadine hydrochlori de 100mg soft gel
capsule. The mean -+ 50 maximum plasma concentration was (.22 + 0.03 py/ml (range:
0.18 to 0 32pg/mL). The time to peak concentration was 3.3 +1.5haurs range: 1 5 o 8.0
hours). The apparent oral dearance was 0.28+ 0.11 L/hr'kg (range: 0.14 1o 0.62 Lhrikg).
The half-life was 17 =+ 4 hours {range: 10 to 25 hours). Across other studies, amantadine
hydmchloride plasma half-life has averaged 16 = Ghours fange: 9 t0.31 hours) in 19 healthy
vl unteers.

After oral administration of a single dose of 100 mg amantadine hydrochioride in a syrup
formulation to five healthy voluneers, the mean + SD maximum plasma cancentration Crae
was 024 = 0.04 pg/ml and ranged from (.18 to 0.28 pg/mL. After 15 days of amartadine
hydrochloride 100 mg bid., the Cyg was 047 =011 mq_ir in four of e five volunteers.
Acroes studies, he time to ?R% averaged about 2 to4 hours.

Plasma amantadine hydrachloride clearance ranged from 0.2 to 0.3 Lihwkg fter the
administrabon of & mg to 26 mg infravenous doses of amantadine hydrochlonde to 156
healthy veluntesrs.

In six healhy volunteers, the ratio of amantadine m%ﬁ:s:% renal dearanoe b apparent
oral plasma dlearance was 0.79 = 0.17 {mean = 5D}

The volume of distribution determined after the intravenous administration of amantadine

drchloride, atter single oral 200 mg doses to 6 healthy young subjects and to 6 healthy
eldery subjects has been found in nasal mucus at mean <+ S0 concentrations of 015+ 0.16,
0.28+0.26,end 0.39 +0.34 pg/gat 1, 4, and 8 hours after dosing, respectively. These
concertrations presemiod 31 4 45%, 50+ £1%, md 3.+ 864 of he comespencing
Hasma amantading hydrochloride can centrations Amantadine hydrochlcride is
approvimately 67% boun do plasma profeins over a concentration range of 0.1 i 2.0 pgimL..
Following the administration of amantadine hydrochloride 100 myg as a single dose, the mean
25D red blood cellto plasma ratio ranged from 2.7 = 05 in 6 healthy subjectsto 1402
in & patients with ﬂi_um:a:znai_:
The apparent oral plasma clearance of amantading hydrochloride is reduced and the plasma.
half-life and plasma concentrations are increased in healthy elderly individuals age 60 and
older. After single dose administration of 25 to 75 mg to 7 healt rly male volunteers,
the apparent plasma clearance of amantadine hy drochloride was 0.10 +0.04 L'hikg range
0.06 to 0.17 Lhrikg) and the half4ife was 23 + 7 hours frange 20 to 41 hours). Whether
these chenges are due to dedine in renal funcion or oher age related factors is notknown.
In a study of young healthy subjcts (n=20), mean renal clearance of amantadine hydrmochoride,
nomalized for body index, was 1.5fold higher I females [p<0.032)

piratory, rend or central nervous system foicity. Cardiac dysfuncion includes arhythmia,
tachycardia and hy pertension (see OWERDOSAGE).
Deaths due o drug accumulation {overdoss) have been reported in patients with renal
impairment, who were prescribed higher than recommended doses of amantadine
hydmchlonide for their level of renal function (see DOSAGE AND ADMINISTRATION; Dosage
of Impaired Renal Function and OVERDOSAGE)
Suicide Attempts: Suicide atempts some ofwhich have been fatal, have been reporied in
patients treated with amantadine n__sn_.__..ium_ many of whom recened short courses for
nfluenza or prophyt he incid f suicide attempts is not known and the

hophy siologi t is not undk 1. Suicide attempts and suicidal ideation have
been reported in patients with and without prior history of psychiats iliness. Amantadine
hydrochlonde can rbate mental problems in patients witha history of psychiatric
disorders or sul abuse. _u.mzm_._WL ho attempt suicide may exchibit abnormal mental

states which inolude di tion, ion, dep P lity %E%«m. agitation,
aggressive behavior, hallucinations, paranoia, other psychotic reactions, and somnolence or
insomnia. Because of the possibility of serious adverse effects, caution should be obsewed
when prescribing amantadine hydrochloride to patients being treated with drugs having CNS
effests, or for whom the potential risks outweigh the benefit of treatment

CNS Effects: Patients witha history of epilepsy orother “seizures” should be observed
clossly for possible increased seizure adivity.

Patients recefving amantadine hydrochloride who not central nervous sy stem effects or
blurring of vision should be cautioned against driving orworking in situations where alertness
and adequate motor coordination are important,

Other: Patients with a history of congestive heart failure or peripheral edema should be
followed closely as there are patients who developed congestive heart failure while receiving
amantadine hydroehlonde,

Patients with Parkinson's disease i i ydrochloride should resume
normal activities gradually and cautiously , consistentwith other medica consideraions, such
as the presence of osteoporosis or phlebothrombosis.

Because i T ide has anticholinergic effects and may cause mydriasis, it
should nat be given b patients with untreaied angle closure glascoma.

PRECAUTIONS

L b

Compar oo healty it .mu_m_ﬁm”yﬁns#ﬁnuﬂﬁmahﬁﬁ_m ! fine hydrochloride should not be di i abruptly in patients with Parkinson's
i Tt ioveasie twd 1 thres fslor qreatat when oreatinine Cearanos i ks disease since a few patients have experienced a parkinsonian arisis, ie. asudden marked
than 40 mb/min'1.73 m2 and days in patients on chroni clinizal deteri when this medi suddenly stopped. The dose of
ialysis. Amariad is removed in neghgibk by hol drugs or of jine hydrochloride should be reduced if atropine-like
‘The pH of e urine has been reported toinfluence the excretion rate of amantadine effests appear when these drugs ar used y. Abrupt d inuation may also
drochloride. Since rate of amantadine hyds ragidly when precipitate delifum, agitation, delusions, hallucinations, paranoid reaction, stupor, amiety,

1he urine is acidic, the administration of urine acidifying drugs may increase the elimination
ofthe drug from the body.

depression and slurmed s peech,




Neuroleptic Malignant Syndrome (NMS): Sporadic cases of possible Neuroleptic Malignant
Syndrome (NMS) have been reported in association with dose reduction or withdrawal of
amantadine hydrochloride therapy. Therefore, patients should be observed carefully when the
dosage of amantadine hydrochloride is reduced abruptly or discontinued, especially if the
patient is receiving neuroleptics.

NMS is an uncomman but life-threatening syndrome characterized by fever or hyperthemia;
neurologic findings including muscle rigidity, involuntary movements, altered consciousness;
mental status changes; other disturbances such as autonomic dysfunction, tachycardia,
tachypnea, hyper- or hypotension; laboratory findings such as creatine phosphokinase
elevation, leuko cytosis, myoglobinuria, and increased serum myoglobin.

The early diagnosis of this condition is important for the appropriate management of these
patients. Considering NMS as a possible diagnosis and ruling out other acute illnesses (e.g.,
pneumonia, systemic infection, etc.) is essential. This may be especially complex if the
clinical presertation includes both serious medical illness and unireated 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 (CNS) pathology.

The management of NMS should include: 1) intensive symptomatic freatment and medical
monitoring, and 2) freatment of any concomitant serious medical problems forwhich specific
treatments are available. Dopamine agonists, such as bromocriptine, and muscle relaxants,
such as dantrolene are often used in the treatment of NMS, however, their effectiveness has
not been demonstrated in controlled studies.

Renal disease: Because amantadine hydrochloride is mainly excreted in the urine, it
accumulates in the plasma and in the body when renal function declines. Thus, the dose of
amantadine hydrochloride should be reduced in patients with renal impairment and in
individuals who are 65 years of age orolder (see DOSAGE AND ADMINISTRATION; Dosage
tor Impaired Renal Function).

Liver disease: Care should be exercised when administering amantadine hydrochloride to
patients with liver disease. Rare instances of reversible elevation of liver enzymes have been
reported in patients receiving amantadine hydrochloride, though a specific relationship
between the drug and such changes has not been established

Impulse Control/Compulsive Behaviors:

Postmarketing reports suggest that pafients treated with anfi-Parkinson medications can
experience intense urges to gamble, increased sexual urges, intense urges to spend money
uncontrollably, and other intense urges. Patients may be unable to control these urges while
taking one or more of the medications that are generally used for the treatment of
Parkinson's disease and that increase central dopaminergic tone, including Amantadine
hydrochloride. In some cases, although not all, these urges were reported to have stopped
when the dose was reduced or the medication was discontinued. Because patients may not
recognize these behaviors as abnormal it is important for prescribers to specifically ask
patients or their caregivers about the development of new or increased gambling urges,
sexual urges, uncontrolled spending or other urges while being treated with Amantadine
hydrochloride. Physicians should consider dose reduction or stopping the medication if a
patient develops such urges while taking amantadine hydrochloride.

Melanoma:

Epidemiological studies have shown that patients with Parkinson's disease have a higher risk
(2- to approximately 6-fold higher) of developing melanoma than the general population.
Whether the increased risk observed was due to Parkinson’s disease or other factors, such
as drugs used to treat Parkinson'’s disease, is unclear.

For the reasons stated abave, patients and providers are advised to monitor for melanomas
frequently and on a regular basis when using amantadine hydrochloride for any indication.
Ideally, periodic skin examinations should be performed by appropriately qualified individuals
(e.g., dermatologists).

Other: The dose of amantadine hydrochloride may need careful adjustment in patients with
congestive heart failure, peripheral edema, or orthostatic hypotension. Care should be
exercised when mnﬂ_z_maz_._u amantadine| hydrochloride to patients E___._ a history of
recurrent eczematoid rash, or to patients with psychosis or severe psy not
controlled by c__mac:as_x_._so agents.

Serious bacterial infections may begin with influenza-like symptoms or may coexist with or
occur as complications during the course of influenza. Amantadine hydrochloride has not
been shown fo prevent such complications.

Information for Patients: Patients should be advised of the following information:

Blurry vision and/or impaired mental acuity may occur.

Gradually increase physical activity as the symptoms of Parkinson's disease i mprove.

Avoid excessive alcohol usage, since it may increase the potential for CNS effects such as
dizziness, confusion, lightheadedness and orthostatic hypotension.

Avoid getting up suddenly from a sitting or lying position. If dizziness or lightheadedness
occurs, notity physician.

Notify physician if mood/mental changes, swelling of extremities, difficuly urinating and/or
shortness of breath ocour.

Do not take more medication than prescribed because of the risk of overdose. If there is no
improvement in a few days, or if medication appears less effective after a few weeks, discuss
with a physician.

Consult physician before discontinuing medication. Seek medical attention immediately if it is
suspected that an overdose of medication has been taken.

Drug Interactions: Careful observation is required when amantadine hydrochloride is
administered concurrently with central nervous system stimulants.

Agents with anticholinergic properties may potentiate the anticholinergic-like side effects of
amantadine hydrochloride.

Coadministration of thioridazine has been reported to worsen the tremor in elderly patients
with Parkinson's disease, however, it is not known if other phenothiazines produce a similar
response.

Coadministration of triamterene/hydrochlorothiazide resulted in a higher plasma amantadine
hydrochloride concentration in a 61-year-old man receiving amantadine hydrochloride

100 mg TID for Parkinson’s disease.1 It is not known which of the components of
triamterene/hydrochlorothiazide contributed to the observation or if related drugs produce a
similar response.

Coadministration of quinine or quinidine with amantadine hydrochloride was shown to reduce
the renal clearance of amantadine hydrochloride by about 30%.

The concurrent use of amantadine hydrochloride with live attenuated influenza vaccine (LAV)
intranasal has not been evaluated. However, because of the potential for interference
between these products, LAIV should not be administered within 2 weeks before or 48 hours
after administration of amantadine hydrochloride, unless medically indicated. The concern
about possible interference arises from the potential for antiviral drugs to inhibit replication of
live vaccine virus. Trivalent inactivated influenza vaccine can be administered at any time
relative to use of amantadine hydrochloride.

Carcinogenesis, Mutagenesis: Long-term in vivo animal studies designed to evaluate the
carcinogenic potential of amentadine hydrochloride have not been performed. In several

in vitro assays for gene mutation, amantadine hydrochloride did not increase the number of
spontaneously observed mutations in four strains of Salmonella typhimurium (Ames Test) or
in @ mammalian cell line (Chinese Hamster Ovary cells) when incubations were performed
either with or without a liver metabolic activation extract. Further, there was no evidence of
chromosome damage observed in an in vitro test using freshly derived and stimulated human
peripheral blood lymphocytes (with and without metabolic activation) or in an in vive mouse
bone marrow micronucleus test (140 to 550 mg/kg; estimated human equivalent doses of
11.7 to 45.8 mg/kg based on body surface area conversion).

Impairment of Fertility: The effect of amantadine hydrochloride on fertility has not been
adequately tested, that is, in a study conducted under Good Laboratory Practice (GLP) and
according to current recommended methodology. In a three litter, non-GLP, reproduction
study in rats, amantadine hydrochloride at a dose of 32 mg/kg/day (equal to the maximum
recommended human dose on a mg/m2 basis) administered to both males and females
slightly impaired fertility. There were no effects on fertility at a dose level of 10 mg/kg/day (or
0.3 times the maximum recommended human dose on a mg/m? basis); intermediate doses
were not tested.

Failed fertility has been reported during human in vitro fertilization (INF) when the sperm
donor ingested amantadine hydrochloride 2 weeks prior to, and during the IVF cycle.
Pregnancy:

Teratogenic Effects: The effect of amantadine hydrochloride on embryofetal and
peri-postnatal development has not been adequately tested, that is, in studies conducted
under Good Laboratory Practice (GLP) and according fo current recommended methodology.
However, in two non-GLP studies in rats in which females were dosed from 5 days prior to
mating to Day 6 of gestation or on Days 7 to 14 of gestation, amantadine hydrochloride
produced increases in embryonic death at an oral dose of 100 mg/kg (or 3 times the
maximum recommended human dose ona mg/m2 basis). In the non-GLP rat study in which
females were dosed on Days 7 to 14 of gestation, there was a marked increase in severe
visceral and skeletal malformations at oral doses of 50 and 100 mg/kg (or 1.5 and 3 times,
respectively, the maximum recommended human dose on a mg/m? basis). The no-effect
dose for teratogenicity was 37 mg/kg (equal to the maximum recommended human dose on
amg/mZ basis). The safety margins reported may not accurately reflect the risk considering
the questionable quality of the study on which they are based. There are no adequate and
well-controlled studies in pregnant women. Human data regarding teratogenicity after
maternal use of amantadine hydrochloride is scarce. Tetralogy of Fallot and tibial hemimelia
(normal karyotype) occurred in an infant exposed to amantadine hydrochloride during the first
trimester of pregnancy (100 mg P.0. for 7 days during the 6th and 7th week of gestation).
Cardiovascular maldevelopment (single ventride with pulmonary atresia) was associated with
maternal exposure to amantadine hydrochloride (100 mg/d) administered during the first 2
weeks of pregnancy. Amantadine hydrochloride should be used during pregnancy only if the
potential benefit justifies the potential risk to the embryo or fetus.

Nursing Mothers: Amantadine hydrochloride is excreted in human milk. Use is not
recommended in nursing mothers.

Pediatric Use: The safety and efficacy of amantadine hydrochloride in newborn infants and
infants below the age of 1 year have not been established.

Usage in the Eldery: Because amantadine hydrochloride is primarily excreted in the urine, it
accumulates in the plasma and in the body when renal function declines. Thus, the dose of
amantadine hydrochloride should be reduced in patients with renal impairmentandin
individuals who are 65 years of age or older. The dose of amantadine hydrochloride may need
reduction in patients with congestive heart failure, peripheral edema, or orthostatic
hypotension (see DOSAGE AND ADMINISTRATION).




ADVERSE REACTIONS

The adverse reactions reported most frequently at the recommended dose of amantadine
hydrochloride (5 to 10%) are: nausea, dizziness (lightheadedness), and insomnia.

Less frequently (1 to 5%) reported adverse reactions are:

depression, anxiety and irritability, hallucinations, confusion, anorexia, dry mouth,
constipation, ataxia, livedo reticularis, peripheral edema, orthostatic hypotension, headache,
somnolence, nervousness, dream abnormality, agitation, dry nose, diarrhea and fatigue.
Infrequently (0.1 to 1%) occurring adverse reactions are: congestive heart failure, psychasis,
urinary retention, dyspnea, skin rash, vomiting, weakness, slured speech, w_.e_._n:m thinking
abnormality, amnesia, hyperkinesia, :§n§=m_== decreased libido, and visual disturbance,
including punctate subepithelial or other corneal o_umo.a._ corneal mn_m_._._m, decreased visual
acuity, sensitivity to light, and optic nerve palsy.

Rare (less than 0.1%) occurring adverse reactions are:

instances of convulsion, leukopenia, neutropenia, eczematoid dermatitis, oculogyric episodes,

suicidal attempt, suicide, and suicidal ideation (see WARNINGS).

Other adverse reactions reported during postmarketing experience with amantadine
hydrochloride usage include:

Nervous System/Psychiatric: coma, stupor, delirium, hypokinesia, hypertonia, delusions,
aggressive behavior, paranoid reaction, manic reaction, involuntary muscle confractions, gait
abnormalities, paresthesia, EEG changes, and tremor. Abrupt discontinuation may also
precipitate delirium, agitation, delusions, hallucinations, parancid reaction, stuper, anxiety,
depression and slurred speech;

Cardiovascular: cardiac arrest, arrhythmias including malignant arrhythmias, hypotension,
and tachycardia;

Respiratory: acute respiratory failure, pulmonary edema, and tachypnea;

Gastrointestinal: dysphagia;

Hematologic: leukocytosis and agranulocytosis;

Special Senses: keratitis and mydriasis;

Skin and Appendages: pruritus and diaphoresis;

Miscellaneous: neuroleptic malignant syndrome (see WARNINGS), allergic reactions
including anaphylactic reactions, edema, and fever;

Laboratory Test: elevated: CPK, BUN, serum creatinine, alkaline phosphatase, LDH, bilirubin,
GGT, SGOT, and SGPT.

OVERDOSAGE

Deaths have been reported from overdose with amantadine hydrochloride. The lowest
reported acute lethal dose was 1 gram. Because some patients have attempted suicide by
overdosing with amantadine hydrochloride, prescriptions should be written for the smallest
quantity consistent with good patient management.

Acute toxicity may be attributable to the anticholinergic effects of amantadine hydrochloride.
Drug overdose has resulted in cardiac, respiratory, renal or central nervous system toxicity.
Cardiac dysfunction includes arrhythmia, tachycardia and hypertension. Pulmonary edema
and respiratory distress (including adult respiratory distress syndrome — ARDS) have been
reported; renal dysfunction induding increased BUN, decreased crealinine clearance and
renal insufficiency can occur.

Central nervous system effects that have been reported include insomnia, anxiety, agitation,
aggressive behavior, hypertonia, hyperkinesia, ataxia, gait abnormality, a.n:._E confusion,
disorientation n_%mao_._m_nmg_._ fear, deliium, hallucinations, psychotic Emog_..m _mz_mﬁ.,
somnolence and coma. Seizures may be exacerbatedin umﬁ.m_.._m with prior _...MSJ. of seizure
disorders. Hyperthermia has also been observed in cases where a drug overdose has
occurred.

There is no specific antidote for an overdose of amantadine hydrochloride. However, slowly
administered intravenous physostigmine in 1 and 2 mg doses in an adult2 at 1- to 2-hour
intervals and 0.5 mg doses in a child3 at 5- to 10-minute intervals up to a maximum of

2 mg/hour have been reported to be effective in the control of central nervous system toxicity
caused by amantadine hydrochloride. For acute overdosing, general supportive measures
should be employed along with immediate gastric lavage or induction of emesis. Fluids
should be forced, and if necessary, given intravenously. The pH of the urine has been
reported to influence the excretion rate of amantadine hydrochloride. Since the excretion rate
of amantadine hydrochloride increases rapidly when the urine is acidic, the administration of
urine acidifying drugs may increase the elimination of the drug from the body. The blood
pressure, pulse, respiration and temperature should be monitored. The patient should be
ohserved for hyperactivity and convulsions; if required, sedation, and anticonvulsant therapy
should be administered. The patient should be observed for the possible development of
arrhythmias and hypotension; if required, appropriate antiarhythmic and antihypotensive
therapy should be given. Electrocardiographic monitoring may be required after ingestion,
since malignant tachyarrhythmias can appear after overdose.

Care should be exercised when administering adrenergic agents, such as isoproterenal, to
patients with an amantadine hydrochloride overdose, since the dopaminergic activity of
amantadine hydrochloride has been reported to induce malignant arrhythmias.

The blood electrolytes, urine pH and urinary output should be monitored. If there is no record
of recent voiding, catheterization should be done.

DOSAGE AND ADMINISTRATION

The dose of amantadine hydrochloride may need reduction in patients with congestive heart
failure, peripheral edema, orthostatic hypotension, or impaired renal function (see Dosage for
Impaired Renal Function).

Dosage for Prophylaxis and Treatment of Influenza A Virus lliness:
Adult: The adult daily dosage of ide is 200 mg (four of
oral solution) as a single daily dose. The daily dosage may be split into two teaspoonfuls of
oral solution twice a day. If central nervous system effects develop in once-a-day dosage, a
split dosage schedule may reduce such complaints.

In persons 65years of age or older, the daily dosage of amantadine hydrochloride is 100 mg.
A 100 mg daily dose has also been shown in experimental challenge studies to be effective
as prophylaxis in healthy adults who are not at high risk for influenza-related complications.
However, it has not been demonstrated that a 100 mg daily dose is as effective as a 200 mg
daily dose for prophylaxis, nor has the 100 mg daily dose been studied in the treatment of
acute influenza illness. In recent clinical trials, the incidence of central nervous system (CNS)
side effects associated with the 100 mg nu_z dose was at or near the level of placebo. The
100 mg dose is recommended for persons who have demonstrated intolerance to 200 mg of
-amantadine hydrochloride daily because of CNS or other toxicities.

Pediatric Patients: 1 yr.to 9 yrs. of age: The fotal daily dose should be calculated on the
basis of 2to 4 mg/Ib/day (4 4 to 8.8 mg/kg/day), but not to exceed 150 mg per day.
9yrs.to 12 yrs. of age: The total daily dose is 200 mg given as two teaspoonfuls of oral
solution twice a day. The 100 mg daily dose has not been studied in this pediatric population.
Therefore, there are no data which demonstrate that this dose is as effective as oris safer
than the 200 mg daily dose in this patient population.

Prophylactic dosing should be started in anticipation of an influenza A outbreak and before or
after contact with individuals with influenza A virus respiratory tract illness.

Amantadine _.en.on:_o__& should be continued daily for at least 10 nmﬁ following a known
exposure. If is used ch in conjunction with
inactivated influenza A virus vaccine until protective m==_a& responses develop, then it
should be administered for 2 to 4 weeks after the vaccine has been given.When inactivated
influenza A virus vaccine is should
be administered for the duration of known influenza A in the community because of repeated
and unknown exposure.

Iness should be started as soon as possible, preferably within
igns and symptoms, and should be continued for 24 to 48
hours after the disappearance of signs and symptoms.

Dosage for Parkinsonism:

Adult: The usual dose of amantadine hydrochloride is 100 mg twice a day when used alone.
Amantadine hydrochloride has an onset of action usually within 48 hours.

The initial dose of amantadine hydrochloride is 100 myg daily for patients with serious
associated medical illnesses or who are receiving high doses of other antiparkinson drugs.
After one to several weeks at 100 mg once daily, the dose may be increased to 100 mg twice
daily, if necessary.

Occasionally, patients whose responses are not optimal with amantadine hydrochloride at
200 mg daily may benefit from an increase up to 400 mg daily in divided doses. However,
m=n= vn._n.sm m:..:_n_ Vn n_vn_.smnn closely by their E.ﬁ_n_u._m

a fall-off of effectiveness after w?ﬁ months. Benefit may be regained by increasing sn dose
10 300 mg daily.. temporary of for
several weeks, followed by reinitiation of the drug, may result in regaining benefit in some
patients. A decision to use other antiparkinson drugs may be necessary.

Dosage for Concomitant Therapy: Some patients who do not respond to anticholinergic
antiparkinson ..?E may Emuo_.n_ o wEmawn_:m Enanzc_&w

Whe

dr drugs are each used with

marginal vuimn concomitant use _=m< produce additional benefit.
Whe: ide and levode initiated the patient can
exhibit rapid benefits. A ide should be held constant at
100 mg daily or twice .._u_z.i___m the daily nrmm of levodopa is gradually increased to optimal
benefit.
When amantadine Eaan.__._:nm is added to uE:E well-tolerated ._ammm of levodopa,
additional berefit may result, i g out the which

fi in _uu_oamo: levodopa l lire @ 3%3_3 in their
usual dose of |evodopa because of development of side effects me possibly regain lost
benefit with the addition of amantadine hydrochloride.
Dosage for Drug-Induced Extrapyramidal Reactions:
Adult: The usual dose of amantadine hydrochloride is 100 mg twice a day. Occasionally,
patients whose responses are not optimal with amantadine hydrochloride at 200 mg daily
may benefit from an increase up to 300 mg dally in divided doses.
Dosage for Impaired Renal Function:
Depending upon creatinine clearance, the following dosage adjustments are recommended:

CREATININE AMANTADINE
CLEARANCE HYDROCHLORIDE
(mL/min/1.73m2) DOSAGE
30t 50 200 mg 1st day and
100 mg each day
thereafter
151029 200 mg 1stday
followed by 100 mg
on alternate days
<15 200 mg every 7 days
The dosage for patients on isis 200 mg every 7 days.

HOW SUPPLIED

Amantadine Hydrochloride Oral Solution, USP 50 mg/5 mL is a coloriess to pale yellow,
raspberry-flavored oral solution available in:

10 mL unit dose eupsin trays of 10 (NDC 0116-4010-10)

1 Pint (473 mL) bottles (NDC 0116-4010-16)

Store at 20° to 25°C (68° to 77°F), excursions permitted to 15° 1o 30°C (59° to 86°F).
[See USP Controlled Room Temperature].

KEEP TIGHTLY CLOSED

Dispense in a tight container as defined in the USP, with a child-resistant closure (as
required).

Rx Only
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DESCRIPTION
Amantadine hydrochloride, USP is designated mm:m_.aau. as amantadine
hydrochloride and chemically as 1-adamantanamine hydrochloride.

NHa

*HCI
CygHyzN = HCI MW.187.71

Amantadine hydrochloride is a stable white or nearly white crystalline powder,
freely soluble in water and soluble in alcohol and in‘chloroform.

Amantadine hydrochloride has pharmacological actions as both an anti-Parkinson
and an antiviral drug.

Amantadine Hydrochloride Oral Solution, USP contains 50 mg of amantadine
hydrochloride wm_. 5 mL and has the following inactive ingredients: anhydrous
citric acid, artificial raspberry flavor, methylparaben, propylene @MS,“
propylparaben, purified water, saccharin sodum, sodium citrate dihy drate, and
sorbitol solution.

CLINICAL PHARMACOLOGY

Pharmacodynamics

Mechanism of Action: Antiviral: The mechanism by which amantadine
hydrochloride exerts its antiviral activity is not clearly understood. It appears to
mainly prevent the releasa of infectious viral nucleic acid into the host cell by
interfaring with the function of the transmembrane domain of the viral M2
protein. In certain cases, amantadine hydrochloride is also known to prevent virus
assembly during virus replication. It does not appear to interfere with
immunogenicity of inactivated influenza A virus vaccine.

Antiviral 905_,%“ Amantadine hydrochloride inhibits the replication of influsnza
A virus isolates from each of the subtypes, i.e., HIN1, H2NZ and HIN2. It has very
little or no activity against influenza B virus isolates. A quantitative relationship
between the in wiro susceptibility of influenza A virus to amantadine
hydrochloride and the clinical response to therapy has not been established in
man. Sensitivity test results, expressed as the concentration of amantadne

hy drochloride required to inhibit by 50% the growth of virus (EDgp) in tissue
culture vary m;ﬂé firom 0.1 pg/mL to 25.0 pg/mL) depending upon the assay
protocol used, size of virus inoculum, isolates of influenza A virus strains tested,
and the cell type used. Host cells in tissue culture readily tolerated amantadine
hydrochloride up to a concentration of 100 pg/mL.

Drug Resistance: Influenza A variants with reduced in witro sensitvity to
amantadine hydrochloride have been isolated from epidemic strains in areas
where adamantane dervatives are being used. Influenza viruses with reduced
in wiro sensitivity have been shown to be fransmissible and to cause typical
influenza iliness. The quantitative relationship between the in vitro sensitivity of
influenza A variants to amantadine hydrochloride and the clinical response to
therapy has not been established.

Mechanismof Action; Parkinson's Disease: The mechanism of action of
amantadine hydrochloride in the treatment of Parkinson’s disease and
drug-induced extrapyramidal reactions is not known. Data from earlier animal
studies suggest that amantadine hydrochloride aww_ have drect and indrect
effects on dopamine neurons. More recent studies have demonstrated that

dine hydrochloride is aweak, titive NMDA receptor antagonist
(K= 10pM .m_;o_.a: amantadine :ES%_E:F has not been shown to possess
direct anticholinergic activity in animal studies, clinically, it exhibits
anticholinergic-like side effects such as dry mouth, urinary retention, and
constipation.
Pharmacokinetics
Amantadie hydrochleride is well ebscrbed orally. Maximum plasma
concentrations are directly related to dose for doses up to 200 mg/day. Doses
above 200 mg/day may result in mﬁ_samlzﬁ proportional increase in maximum
plasma concentrations. ft is primarily excreted unchanged in the urine
m_ozm.gma filtration and tubular secretion. Eight metabalites of amantadine

drochloride have been identified n human urine. One metabolite, an

-acetylated compound, was quantified in human urine and accounted for 5 to
15% of the administered dose. Plasma acetylamantadine accounted for up to
80% of the concurrent amantadine hydrochloride plasma concentration in 5 of 12
healthy volunteers following the ingestion of a 200 mg dose of amantadine
hydrochloride. Acetylamantadine was not detected in EQ%EMSm of the remaining
NQSS_Saﬂm, centribution of this metabolite to efficacy or tacicity i not

nown.
There eppears to be arelationship between plasma amantadine hydrochloride

ions and toxicity. As increases, taxicity seems o be more

prevalent, however, absolute values of dine hydrochloride i
associated with adverse effects have nat been fully defined.
Amantadine hydrochloride pharmacokinetics were determined in 24 normal adult
male volunteers after the oral administration of a single amantadine hydrochloride
100 mg soft gel capsule. The mean + SD maximum plasma concentration was
0.22 = 0.03 pg/ml (range: 0.18 to 0.32 pg/mL. The time to peak concentration
was 3.3+ 1.5 hours (range: 1.5 to 8.0 hours). The apparent oral clearance was
0.28 + 0.11 Uhr/kg {range: 0.14 to 0.62 Lir/kg). The half-life was 17 + 4 hours
ﬂmjm" 10 to 25 hours). Across other studies, amantadine hydrochloride plasma

M_,w ife has averaged 16 = 6 hours (range: 9 to 31 hours) in 19 healthy
volunteers.

After oral administration of a single dose of 100 mg amantadine hydrochloride in
a gymup formulation to five healthy voluntesrs, the mean + SD maximum plasma

8:83%%ws_mua.mawc.chm\a_.w_.a S_mmn __.o__._o._mao,mma_..
After 15 days of amantadine hydrochloride 100 mg the Crg was 047 +
0.11 pg/mL in four of the five volunteers. Across studies, the time to Crg (Trma)
averaged about 2 to 4 hours.

_U_E_.:mm:_m:ﬁmn__:m :m_u_anz_a_.am n_mmamznm_.mzmmn_#osc.maa.mcj:_rmm:i
the administration of 5 mg to 25 mg intravencus doses of amantadine
hydrochloride to 15 healthy volunteers.

In si healthy voluntesrs, the ratio of amantadine hydrochloride renal dearance to
apparent oral plasma clearancewas 0.79 + 0.17 (mean + SD).

Thevelume of distribution determined after the intravenous adminisration of
amantadine hydrochloride to 15 healthy subjects was 3 to 8 L'kg, suggestin;
tissue binding. Amantadine hydrochbride, after shgle oral 200 mg doses to
healthy young subjects and to 6 :S,ﬁ« elderty subjects has been found in nasal
mucus at mean + 5D concentrations of 0.15 £ 0,16, 0.28 + 0.26,and 0.39 +
0.34 pg/g at 1. 4, and 8 hours after dosing, respectively. These concentrations
represented 31 + 33%, 59 + 61%, and 95 + 86% of the Sﬂamﬂog%m plasma
amantadine hydrochloride concentrations. Amantadine hydrochloride is
mumqs:amsz 67% bound 1o plasma proteins over a concentration range of 0.1
1o 2.0 pg/mL. Following the administration of amantadine hydrochloride 100 m
asa mmjﬂm dose, the mean + 50 red blood cell to plasma ratio ranged from 2.7 =
0.5 in 6 healthy subjects to 1.4 + 0.2 in 8 patients with renal insufficiency.

The apparent oral plasma clearance of amantadine hydrochloride is reduced and
the plasma half-life and ﬂmm;m concentrations are increased in healthy dldery
individuals age 60 and older. After single dose administration of 25 o 75 mg to 7
healthy, elderly mal volunteers, the apparent m_ﬁam clearance of amantadine
hydrochloride was 0.10 + 0.04 L/hrkg Ma:mm .06 to 0.17 Cj:.wmwm:n_ the
half-life was 29 + 7 hours (range 20 to 41 hours). Whether these changes are
dus to decline in renal function or other age related factors is not known.

In a study of young healthy subjacts {n=20), mean renal clearance of amantadine
hydrochioride, normalized for body mass index, was 1.5 fold higher in males
compared to females (p<0.032).

Compared with otherwise healthy adult individuals, the clearance of amantadine
ﬁess_o_._n is significantly reduced in adult patients with renal insufficiency.

e elimination half- life increases two to three fold or greater when creatinine
clearance is lbss than 40 mU/min/1.73 m? and averages sight days in patients on
chronic maintenance hemodialysis. Amantadine hydrochloride is removed in
negligible amounts by hemodialysis.

The pH of the urine has been reported to influence the excretion rate of
amantadine hydrochloride. Since the excretion rate of amantadine hydrochloride
increases rapidly when the urine s acidic, the administration of urine acidifying
drugs may increase the elimination of the drug from the body.

INDIGATIONS AND USAGE

Amantadine Hydrochloride Oral Solution, USP is indicated for the prophylaxis and
freatment of signs and symptoms of infection caused by various strains of
influenza A virus. Amantadine J.nanzi__m is also indicated in the treatment of
park ism and drug-ind pyramidal reactions.

Influ A Prophylaxis: A dine hydrochloride is indicated for
chemopraphylaxis against signs and sy mptoms of influenza A virus infaction.
Because amantadine hydrochloride doss not completely prevent the host immune
response to influenza A infection, individuals who take this dug may stll develop
immune responses to natural disease or vaccination and may be protected when
later exposed to antigenically related viruses, Following vaccnation during an
influenza A outbreak, amantadine hydrochloride prophylaxis should be considered
for the 2- to 4-week time period required to develop an antibody response.

Influenza A Treatment Amantadine hydrochloride is ako indicated in the

nmaso_.;or.__._nosn_mnmsn_ respiratory tract illness caused by influenza A virus

sirains especially when administered early in the course of illness. There are no

well-controlled clinical studies demonstrating that treatm ent with amantadine

%ﬁ-ﬁr boride will avoid the development of influenza A virus pneumonitis or
her complications in high risk patients.

;ﬂm_m:un,_:mﬁ_mgam:m. :n_n&.:w 3&&:«5&.&,51&5%?%,mmzmn_zm
in the prophylaxis or treatment of viral respiratory fract ilinesses other than those
caused by influsnza A virus strains.

The following points should be considered before in
prophylaxis with amantadine hydrochloride:

Amantadine hydrochloride is not a substitute for early vaccination on an
annual basis as recommended by the Centers for Disease Control and
Prevention Advisory Committee on Immunization Practices.

Influenzaviruses change over time. Emargence of resistance mutations could
decrease drug effectiveness. Other factors (for example, changes in viral
virulence) might also diminish clinical benefit of antiviral drugs. Prescribers
should consider availeble information on influenza drug susceptbility patterns
and treatment effects when deciding whether to use amantadine
hydrochloride.

Parkinson's Disease/Syndrome: Amantadine hydrochloride is indicated in the
treatment of idiopathic Parkinson's disease (Paralysis Agitans). postencephalitic
parkinsonism, and symptomatic parkinsonism which may follow injury to the
nervous system by carbon monoxide intaication. it is indicated in those eldery
patients believed to develop parkinsonism in association with cerebral
arteriosclerosis. In the freatment of Parkinson's disease, amantadine
hydrochloride is less effective than levodopa, (- ‘m‘_._m_aézﬁ_aé_”_:m:qﬁ
L-alanine, and its efficacy in comparison with the anticholinergic antiparkinson
drugs has not yet been established.
Drug-Induced Extrapyramidal Reactions:
Amantadine hy drochloride is indicated in the treatment of drug-induced
axtrapyramidal reactions. Although anticholinergic- ty pe side effects have been
with amantadine hydrochloride when used in patients with drug- induced
extrapyramidal reactions, thera is a lower incidence of these side effects than
that observed with the anticholinergic antiparkinson drugs.

GONTRAINDICATIONS . o

Amartadine hydrochloride is contraindicated in patients with known
hypersensitivity to amantadine hydrochloride or to any of the other ingredients in
Amartadine Hydrochloride Oral Solution, USP

WARNINGS

Deaths: Deaths have been reported from overdees with amantadine
hydrochloride. The lowest reported acute lethal desewas 1 gram. Acute toxicity
may be attributable to the anticholinergic effects of amantadine hydrochloride.
Drug overdose has resulted in cardiac, respiratary, renal or central nervous
system toxicity. Cardiac dysfunction includes arrhythmia, tachycardiaand
hypertension (see OVERD DSAGE).

Deaths due to drug accumulation {overdose) have been reported in patients with
renal impairment, who were prascribed :.mjmlﬁm: recommended doses of
amantadine hydrochloride for their level of renal function {see DOSAGE AND
ADMINISTRATION; Dosage of Impaired Renal Function and OVERDOSAGE).

Suicide Attempts: Suicide attempts, some of which have been fatal, have been
reported in patients treated with amantadine hydrochloride, many of whom
received short courses for influenza treatm ent or prophylaas. The incidence of
suicide attempts is not known and the pathophysiologic mechanism is not
understood. Suicide attempts and suicidal ideation have been reported in patients
with and without prior history of psychiatric illness. Amantadne hydrechloride
can exacerbate mental problems in patients with a history of psychiatric
disorders or substance abuse. Patients who attempt suickle may exhibit ebnormal
mental states which include disorientation, confusion, depression, personali
changes, agitation, aggressive behavior, hallucinations, parancia, other psychotic
reactions, and somnolence or insomnia. Because of the possibility of serious
adverse effects, caution should be observed when nimn:w_:m amantadine
hydrochloride to patients being freated with namm aving CNS effects, or for
whom the potential risks outweigh the benefit of treatment.

CNS Effects: Patients with a history of epilepsy or other “seizures” shoud be
observed closely for possible increased seizure activity.

Patients recei ing amantadine hydrochloride who note central nervous system
effects or blurring of vision should be cautioned against driving or working in
situations where alertness and adequate motor coordination are important.
Other: Patients with a history of congestive heart failure or peripheral edema
should be followed closely as there are patients who developed congestive heart
failure while receiving amantadine hydrochloride.

Patients with Parkinson's disease improving on amantadine hydrochloride should
resume normal activities gradually and cautiously, consistent with other medical
considerations, such as the presence of osteoporosis or phlebothrom bosis.
Because amantadine hydrochloride has anticholinergic effects and may cause
driasis, it should not be given to patients with untreated angle closure
glaucoma.
PRECAUTIONS
Amantadine hydrochloride should not be discontinued abruptly in patients with
Parkinson's disease since a few patients have experienced a parkinsonian crisis,
a sudden marked clinical deterioration, when this medication was suddenly
stopped. The dose of anticholinergic drugs or of amantadine hydrochloride should
be reduced if atropine-like effecis appear when these drugs are used
cencurrently. Abrupt discontinuation may also precipitate m jum, agitation,
delusions, hallucinations, paranoid reaction, stuper, anxiety, depression and
slurred speech.
Neuroleptic Mali gnant ?:gm_m_EMw wﬂuﬁn,n cases of possble
Neurdleptic Malignant Syndrome (NMS) have been reparted in association with
dosa _.o%_._&o_._ or withdrawal of amantadine hydrochloride therapy. Therefore,
atients should be observed carefully when the dosage of amantadine
nﬁ_.c&__n.am is reduced abruptly or discontinued, espedially if the patientis
recaiving neurolaptics.

NMS is an uncommon but life- threatening syndrome characterized by fauer or
hyperthermia; neurologic findings including muscle rigidity, involuntary
movements, altered consciousness; mental status changes; other disturbances
such as , tachycardia, tachyp yper- or hypotension;
laboratory findings such as creatine phosphakinase elevation, leukocytosis
myoglobinuria, and increased serum myoglobin.

The early diagnosis of this condition is important for the appropriate management
of these patients. Considering NMS as a possible diagnosis and E__:m out other
acuteillnesses (e.g., pneumoni mxmssa_:assz, etc.) is essential. This may
be especially complex if the clinical presentation ncludes both serious medical
ilness and untreated or inadequately treated p dal signs and symp
(EPS). Other important considerations in the differential diagnosis include central
m..:.n:.u_azm_n toxicity, heat stroke, drug fever and primary central nervous
system (CNS) pathology.

The management of NMS should include: 1) intensive symptomatic treatment and
medical ;uza_.:ﬂ and 2) freatment of any concomitant serious medical
nau_mam for which specific treatments are available. Dopamine agonists, such as

romocriptine, and muscle relaxants, such as dantrolans are often used in the
treatment of NMS, however, their effecti has not been d din
controlled studies.

Renal disease: Because amantadine hydmochloride is mainly excreted in the
urine, it accumulates in the plasma and in the body when renal function declines.
Thus, the dose of amantadine hydrochloride should be reduced in patients with
renal impairment and in individuals who are 65 years of age or dder (see
ccgnﬁp_ﬁ ADMINISTRATION; Dosage for Impaired Renal Function).

Liver disease: Care should be exercised when administering amantadine
qmn.ao;_nam to patients with lver disease. Rare instances of reversible elevation
of liver anzymes have been reported in patients receiving amantadine
hydrochloride, though a specific relationship between the drug and such changes
has not been established.

Impulse Control/Compulsive Behaviors:
Postmarketing reports suggest that patients treated with anti-Parkinson




a&mﬂﬁasmosﬁuogsgsasgsmamw:._a_c.iﬂmmmeamﬁ:m_ Em.&.
intense urges to spend money uncontrallably, and other intense urges. Patients
may be unable to control these urges while taking one or more of the medications
that are generally used for the treatment of Parkinson's disease and that increase
central dopaminergic: tone, includng Amantadine hydrochleride. In some cases,
although not all, these urges were reported to have stopped when the dose was
reducad or the medication was discontinued. Becausa patients may not recognize
these behaviors as abnormal it is important for prescribers to specifically ask
patignts or their caregivers about the development of new or increased gambling
urges, sexual urges, uncontrolled spending or other urges while being treated
with Amantadine hydrochloride. Physicians should consider dose reduction or
stoj u.-j the medication if a patient develops such urges while taking amantadine
hy drochloride.
Melanoma:
Epidemidlogical studies have shown that patients with Parkinson's disease have
a higher risk (2- to fy 6-fold higher) of develop k than the
general nau_.__mﬁ_a_._.ﬂ_rﬂjmlzo increased risk observed was due to Parkinson’s
n,mm,mmm or other factors, such as dugs used to treat Parkinson's disease, is
unclear.
For the reasons stated above, patients and providers are advised to monitor for
melanomas frequently and on a regular basis when using amantadine
hy drochloride for any indication, ldeally, periodic skin examinations should be
performed by appropriately qualified individuals (.q., dermatologists).
Other: The dose of amantadine hydrochloride may need careful adjustment in
nm%jms_az congestive heart failure, peripheral adema, or orthostatic
ypotension. Care should be exercised when administering amantadine
hydrochloride to patients with a history of recurrent eczematoid rash, orto
patients with psychesis or severe psychoneurosis not controlled by
chemotherapeutic agents.
Serious bacterial infections may begin with influenza-like symptoms or may
coaist with or occur mmoo__._ﬂﬂggm during the courss of influenza. Amantading
hydrochloride has not been shown to prevent such com plications.
Information for Patients: Patients should be advised of the follbwing nformation:
Blurry vision and‘or impaired mental acuity may occur.
Gradually increase physical activity as the symptoms of Parkinson's disease
improve.
Avoid excessive alcohol usage, sincs it may increase the potential for CNS effects
such as dizziness, confusion, lightheadadnass and orthos tatic hypotension.
Avoid getting up suddenly from a sitting or lying position. I dieziness or
lightheadedness occurs, notify phy sician.
Not sician if mood/mental changes, swelling of extremities, difficu
zlzm.wvmem:%oq shoriness of Emnzﬂm_wm:_.. . "y
Do not take more medication than prescribed because of the risk of overdose. If
there is no improvement in a few days, medication appears less effective
aftar a few weeks, discuss with a physician.
Consult physician before discontinuing medication. Seek medical attention
immediately if it is suspectsd that an overdose of medication has been taken.
Drug Interactions: Careful observation is required when amantadine
jﬁanvmj_:_.___m is administered concurrently with central nervous system
stimulants.

the anticholinergic-like side

were no effects on fertility ata dose level of 10 aw:@nm_ (or 0.3 times the
maximum recommended human dose on a mg/m¢ basis); intermediate doses
were not tested.

Failed fertility has been reported during human in vitro fertilization (IVF) when the
sperm donar ingested amantadine hydrochloride 2 weeks prior to, and during the
IVF oycle.
Pregnancy:
Teratogenic Effects: The effect of amantadine hydrochloride on embryofetal and
peri-postnatal development has not been adequately tested, thatis, in studies
conducted under Good Laboratory Practice (GLP) and according to current
recommended methodology. However, in two non-GLP studies in rats in which
fomales were dosed from nwﬁ_m: tomating to Day 6 of gestation or on Days
7 to 14 of gestation, amantadine hydrochloride produced increases in embryonic
death atan oral dose of 100 mg/kyg (or 3 times the maximurm recommended
human dese on a mg/m? basis). In the non-GLP rat study in which females were
dosed on Days 7 o 14 of gestation, there was a marked increase in severe
visceral and skeletal malformations at oral doses of 50 and 100 mg/kg (or 1.5
and 3 times, awwoﬂzm_____ the maximum recommended human dese on a mg/m2
basis). The no-stfect dose for teratogenicity was 37 mg/kg (squal to the
maximum recommended human dees on a mg/m? basis). The safety margins
orted may not accurately reflect the risk considering the questionable quality
of the study on which they are based. There are no adequate and well controlled
studies in pregnant women. Human data regarding teratogenicity after maternal
use of amantadine hydrochloride is scarce. Tetralogy of Fallot and tibial
hemimelia (normal karyotype) occurred in an infant mxﬁﬁ.mmn_ to amantadine
uﬁsa’_nam during the first trimester of pregnanoy (100 mg P.0. for 7 days
uring the 6th and 7th week of gestation). Cardiosascular maldevelcpment (single
ventricle with pulmonary atresia) was associated with matemal expesure to
amantadine hydrochloride _m_ 00 mg/d) administared during the first 2 weeks of
pregnancy. Amantadine hydrochloride should be used dunng pregnancy only if
the potential benefit justifies the potential risk to the embryo or fatus.
Nursing Mothers: Amantadine hydrochloride is excreted in human milk. Use is
not recommended in nursing mothers.
Pediatric Use: The safety and efficacy of amantadine hydrochloride in newborn
infants and infants below the age of  year have not been established.
Usage in the Elderly: Because amantadine hydrochloride s prima hmxnaau in
the urine, it accumulates in the plasma and in the body when renal function
daclines. Thus, the dese of amantadine hy drochloride should be reduced in
patients with renal imparment and in indviduals who are 65 years of age or
older. The dose of amantadine hydrochloride may need reduction in patients with
Sn_MNm%m heart failura, Rfmjms_ adema, or orthostatic hypotension (see
DOSAGE AND ADMINISTRATION).
ADVERSE REACTIONS
The adverse reactions reported most frequently at the recommended dose of
amantadne hydrechloride (5 to 10%) are: nausea, dizziness (lightheadedhess),
and nsomnia.
Less frequently (1 to 5%) reported adverse reactions are:
dapression, anxisty and irrital hallucinations, confusion, anorexia, dry mouth,
constipation, ataxia, livedo reticularis, peripheral edema, orthostatic hypotension,
headache, somnolence, nervousness, dream sbnormality, agitation, dry nose,
diarrhea and fatigue.

Infrequently (0.1 to 1%) occurring adverse reactions are: congestive heart failure,

>ma=a with anticholinergic properties may p
effects of amantadine hydrechloride.

Coadministration of thicridazine has been reported to worsen the tremor in
elderly patients with Parkinson's disease, however, it is not known if other
phenathiazines produce a similar response.

Coadministration of friamterene/

hy drochlorothiazide resulted in a higher plasma amantadine hy drochloride
concentration in a 61-year-old man receiving amantadine hydrochloride 100 mg
TID for Parkinson's disease. Itis not known which of the components of
triamterena/hydrochlorothiazide contributed to the cbservation or if related drugs
produce a similar response.

Coadministration of quinine or quinidine with amantadine hydrochloride was
shown to reduce the renal clearance of amantadine hy drochloride by about 30%.

The concurrent use of amantadine hydrochloride with live attenuated influenza
vaccing (LAI) intranasal has not been evaluated. However, because of the
potential for interference between these products, LAV should not be
administered within 2 wesks before or 48 hours after administration of
amantadine hydrochloride, unless medically indicated. The concern about
possible interference arises from the potential for antiviral drugs to inhibit
replication of live vaccine virus. Trivalent inact wated influenza vaccine can be
administered at any time relative to use of amantadine hy drochloride.

Garcinogenesis, Mutagenesis: Long-term in vvo animal studies designed to
evaluate the carcinogenic potential of amantadine hydrochloride have not been
performed. In several in \itro assays for gene mutation, amantadine hy drochloride
did notincrease the number of spontaneously observed mutations in four strains
of Salmanalia typhimurium (Ames Test) or in a mammalian cell line (Chinese
Hamster Ovary cells) when incubations were performed either with or without a
liver metabolic activation axtract. Further, therawas no evidence of chromosome
damage observed in an in vitro test using freshly derived and stimulated human
peripheral blood lymphocytes (with and without metabolic activation) or in an

I vive mouse bone marrow micronucleus test (140 to 550 mg/kg; estimated
human equivalent doses of 11.7 to 45.8 mg/kg based on body surface area
conversion).

Impairment of Fertility: The effect of amantadine hydrochloride on fertility has
not been mn_m_._ms_qsm.sn. that is, in a study conducted under Good Laboratory

Practice (GLP) and according to curent recommended methodology. In a three
litter, non- GLP. reproduction study in rats, amentadine hydrochloride at a dose of
32 me day (equal to the maximum recommendad human dose on a mg/m?
basis) administered to both males and females slightly im paired fertility. There

p , urinary retention, dyspnea, skin rash, vomiting, weakness, slurred
spaach, Bwjo:m thinking abnormality, amnesiahyperkinesia, hypertension
decreased libido, and visual disturbance, including punctats subapithelial or other
corneal opacity, corneal edema, decreased visual acuity, sensitivity to light, and
optic nerve palsy.

Rare {less than 0.1%) occuming adverse reactions are:

instances of convulsion, leukopenia, neutroperia, eczemataid dermatifis,
oculogyric episodes, suicidal attempt, suicide, and suicidal ideation (see

WAR an.%

(tther adverse reactions reported during postmarketing experience with
amantadine hydrochloride usage include:

Nervous System/ Psy chiatric: coma, stupor, delirum, hypokinesia, hypertonia,
delusions, aggressive behavior, paranoid reaction, manic reaction, involuntary
muscle contractions, gait abnormalities, paresthesia, EEG changes, and tremor.
Abrupt discontinuation may also precipitate delirium, agitation, delusions
hallucinations, paranoid reaction, stupor, anxisty, depression and slurred speach;
Cardiovascular: cardiac arrest, arrhythmias including malignant arthythmias,
hypotension, and tachycardia;

Respiratory: acute respiratory failure, pulmonary edema, and tachy pnea;
Gastrointestinal: dysphagia
" TN is and agr
Special Senses: keratitis and mydriasis;

Skin and Appendages: pruritus and diaphoresis;

Miscellaneous: _._mc_.o_mﬂﬁ malignant syndrome (see WARNINGS), allergic
reactions including anaphylactic reactions, edema, and faver;
Euaﬁﬁmﬁﬁwm_mﬁsnu CPK, BUN, serum creatinine, alkaline phosphatase,
LDH, bilirubin, GGT, SGOT, and SGPT.

OVERDOSAGE

Deaths have been reported from overdose with amantadine hydrochloride. The
lowest reported acute lethal dose was 1 gram. Because some patients have
atterpted suicide by overdesing with amantadine hydrochloride, prescriptions.
should be written for the smallest quantity consistent with good patient
management.

Acute toxi %‘ may be attrbutable to the anticholinergic effects of amantadine
hydrochleride. Drug overdose has resulted in cardiac, Emﬁ ratory, renal or ceniral
nervous system toxicity. Cardiac dysfunction includes arhythmia, tachycardia

and hypertension. Pulmonary edema and respirtory distress (inc adult
respirtory dstress %naam\%zmu have been reportad; renal dysfunction
including increased BUN, decreased creatinine clearance and renal insufficisncy
can oceur.
Central nervous system effects that have been reported include insomnia,
anxiety, agitation, aggressive behavior, hypertonia, hyperkinesia, ataia, Wm:
abnormality, fremor, confusion, disorientation, depersonalization, fear, delirum,
:m_:n:mzc:m,mumgujn reactions, lethargy, somnolence and coma. Seizures

af

may be exacerbated in ﬁ&m:ws:j rior history of seizure disorders.
Hyperthermia has also been observed in cases where a drug overdose has
occurred,

There is no specific antidote for an overdose of amantadine hydrochloride.
However, slowly administered infravencus physostigmine in 1 and 2 mg doses in
an adult? at 1- to 2-hour intervals and 0.5 mg doses in a child? at 5- to
10-minute intervals up to a maximum of 2 mg'heur have been reported to be
effective in the control of central nervous system toxicity caused by amantadine
hydrochloride. Foracute overdosing, general supportive measures should be
employed along with immediate gastric lavage or induction of emesis. Fluids
should be forced, and i necessary, given intravenously. The pH of the urine has
been reported to influence the excretion rate of amantadine hy drochloride. Since
the excretion rate of amantadine hydrochloride increases rapidly when the uring
is acidic, the adm nistration of urine acidifying drugs may ncrease the elimination
of the drug from the body. The blood pressurs, pulse, respiration and temperature
should be monitored. The patient should be observed for zqumah??vm
convulsions: if required, sedation, and anticonvulsant therapy should be
administered. The patient should be observed for the possible development of
arrhythmias and hypotension; if required, mn_uan:ma antiarhy thmic and
antihypotensi e therapy should be given. Blectrocardiographic Ec:.ai:mm_:.& be
S;:r_mu after ingestion, since malignant tachyarrhythmias can appear after
overdose.

Care should be exercised when administering adrenergic agents, such as
isoproterandl, to patients with an amantardine jﬁ_anzm:am overdosa, since the
dopaminergic activity of amantadine hydrochloride has been reported to induce
malignant arrhythmias.

The blood electrolytes, urine pH and urinary output should be monitored. If there

is no record of recent voiding, catheterization should be dona.

DOSAGE AND ADMINISTRATION

The dose of amantadine hydrochloride may need reduction in patients with

congestive heart failure, peripheral edema, orthostatic hypotension, or impaired

renal function (see Dosage for Impaired Renal Function).

mﬂmnﬂ for Prophylaxis and Treatment of Uncomplicated Influenza A Virus
855,

Adult: The adult daily dosage of amantadine hydrochloride is 200 mg (four

teaspoonfuls of oral 8__._§_._w as a single daily dose. The daily dosage may be split

into two teaspoonfuls of oral solution twice a day. If central nervous system

effects develop in once-a-day dosage, a split dosage schedule may reduce such

complaints.

In maaSm 65 years of age or oker, the daily dosage of amantadine hydrochloride

is 100 mg.

A 100 myg daily dose has also been shown in experimental challange studies to
be effective as prophylaxis in healthy adults who are not at high risk for
influenza-related complications. Howsver, it has not been demonstrated that a
100 Sm daily dose is as effective as a 200 mg daily doss for prophylaxis. nor has
the 100 mg daily dose been studied in the treatment of acute inluenza iliness. In
recant clinial triak, the incidence of cantral nervous sy stam (CNS) side effects
associated with the 100 mg daily dose was at or near the level of placebo. The
100 mg dose is resommended for persons who have demonstrated infolerance to
200 mg of amantadine hydrochloride daily because of CNS or other toxicities.
Pediatric Patients: 1 yr. to 9 yrs. of age: The total daily dose should be
calculatsd on the basis of 2to 4 Sm___vw_mq (4.4 to 8.8 mg/kg/day), butnot to
excesd 150 mg per day.
9 yrs. to 12 yrs. of age: The total daily dose is 200 mg given as two teaspoonfuls
of oral sclution twice a day. The 100 mg daily dose has not been studied in this
pediatric population. Therefore, there are no data which demonstrate that this
dose is as effective as or is safer than the 200 mg daily dese in this patient
population.
Prophylactic dosing should be started in anticipation of an nfluenzad outbreak
J,j before or after contact with individuals with influenza A virus respiratory fract
1liness.
Amantadine hydrochloride should be continued daily for at least 10 days
following a known exposure. If amantadine hydrochloride is used
chemcprophylactically in conjunction with inactivated influenza A virus vaccing
until protective antibody responses develop, then it should be administerad for 2
to 4 weeks after the vaccine has been given. When inactivated influenzad virus
vaccine is ilable or indicated, dine hydrochloride should be
administered for the duration of known influenza A in the community because of
repeated and unknown exposure.
Treatment of influenza A virus illness should be started as soon as possible,
way;&é within 24 to 48 hours after onset of signs and M.Sussw. and should
@ continued for 24 to 48 hours after the disappearance of signs and symptoms.
Dosage for Parkinsonism:
Adult: The usual doss of amantadine hydrochloride is 100 mg twice a day when
xmon alone. Amantadine hydrochloride has an onset of action usually within 48
ours.
The initial doss of amantadine hydrochloride is 100 my daily for patients with
serious associated medical dlnesses or whoare receiving high doses of other
antiparkinson drugs. After one to several weeks at 100 myg once daily, the dose
may beincreased to 100 mg twice daily, if necessary.
(Occasionally, patients whose responses are not optimal with amantadine
hydrochloride at 200 myg daily may benefit from an increase up o 400 mg daily in

divided doses. However, such patients should be supervised closely by their
physicians.
Patients initially deriving benefit from y ide not y
axperience a fall-off of effectiveness after a few months. Benefit may be regained
w«_znamm_:m the dose to 300 my daily. Alternatively, temporary discontinuation
amantadine hydrechloride for several weeks, followed by reinitiation of the
drug, may resultin regaining benefit in some patients.A decision to use other
antparkinson drugs may be necessary.

Dosage for Goncomitant Therapy: Some patients who do not respond to
anticholinergic antiparkinson drugs may respond to amantadine hydrochloride.
'When amantadine Iy drochloride or anticholinergic antiparkinson drugs are each
used with marginal benefit, concomitant use may produce additional benefit.
'When amantadine hydrochloride and levodopa are initiated concurrently, the
nm:ma can axhibit _mma therapeutic benefits. Amantadine hydrochloride should
& held constant at 100 mg daily or twice daily while the daily dose of levodopa is
gradually increased to optimal benefit.
When 5585@% drochloride is added to optimal wall-tolerated doses of
kevodopa, additional benefit may result, includng smoothing out the fluctuations
i improvement which somatimas occur in patients on levodopa alone. Patients
who require a reduction in their usual dose of ,m_aaanmm because of development
of side effects may possibly regain lost benefit with the addition of amantadine
hydrochloride.
Dosage for Drug-Induced Extrapyramidal Reactions:
Adult: The _._w:mﬁawm of amantadine hydrochloride is 100 mg twice a day.
Occasionally, patients whose responses are not optimal with amantadine
uuaan:_u&m at 200 mg daily may bensfit from an increase up to 300 mg daily in
vided doses.
Dosage for Impaired Renal Function:
Depending upon creatinine clearance, the following dosage adjustments are
recommended:

P TR S 1

CREATININE AMANTADINE
CLEARANCE HYDROCHLORIDE
(mL/min/1.73m2) DOSAGE
3010 50 200 mg 1st day and
100 mg each day thereafter
15t0 20 moosﬁwamm
followed by 100 mg on alternate days
<15 200 my every T days

The recommended dosage for patients on hemodialysis is 200 mg every 7 days.
HOW SUPPLIED

Amantadine Hydrochloride Oral Solution, USP 50 mg/5 mL is a colorless to pale
yellow, raspberry-flavored oral solution available in:

10 mL unit dose cups in trays of 10 (NDC 0116-4010-10)

1 Pint (473 mL) bottles (NDC 0116-4010-16)

Store at 20° to 25°C (68" te 77° B, excursions permitted to 15° to 30°C
(59° to 86°F). [See Gontrolled Room Temperature].

KEEP TIGHTLY CLOSED

Dispense in a tight container as defined in the USP, with a child-resistant closure
(s required).

Rx Only
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amantadine solution

Product Information
Product Type HUMAN PRESCRIPTION DRUG

Route of Administration ORAL

Active Ingredient/Active Moiety
Ingredient Name

AMANTADINE HYDROCHLORIDE (UNIl: M6Q1EO9TDO) (AMANTADINE -

UNII:BF4C9Z 1)53)

Inactive Ingredients

Ingredient Name
METHYLPARABEN (UNII: A2I8C7HIOT)
SACCHARIN SODIUM (UNIl: SB8ZUX40TY)
TRISODIUM CITRATE DIHYDRATE (UNII: B22547B95K)
SORBITOL (UNIl: 506T60A25R)
ANHYDROUS CITRIC ACID (UNII: XF417D3PSL)
PROPYLENE GLYCOL (UNII: 6DC9Q167V3)
PROPYLPARABEN (UNIl: Z8IX2SC10H)
WATER (UNII: 059QFOKOOR)

Packaging

# Item Code Package Description

1 NDC:0116- 473 mL in 1 BOTTLE; Type 0: Not a Combination
4010-16 Product
NDC:0116- ;

2 4010-41 100 in 1 CASE

2 10 in 1 TRAY

> NDC:0116- 10 mL in 1 CUP, UNIT-DOSE; Type 0: Not a
4010-10 Combination Product

Marketing Information

Marketing Application Number or Monograph
Category Citation

ANDA ANDAO075060

Labeler - xtrium Laboratories, Inc (007470579)

Registrant = Xttrium Laboratories, Inc (007470579)

Item Code (Source)

NDC:0116-4010

Basis of Strength Strength

AMANTADINE
HYDROCHLORIDE

Marketing Start
Date

11/05/2024

11/05/2024

Marketing Start
Date

11/05/2024

50 mg
in 5 mL

Strength

Marketing End
Date

Marketing End
Date
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