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. Compound Information

Common name: Topiramate

Structure:

Pubchem ID: 5284627 Mol. Formula: C H,NO,S  FW: 339.36

CASRN: 97240-79-4 Polar surface area: 116 logP: -0.8

IUPAC name: [(3aS,5aR,8aR,8bS)-2,2,7,7-Tetramethyltetrahydro-3aH-
bis[1,3]dioxolo[4,5-b:4",5'-d]pyran-3a-yllmethyl sulfamate

Other names: Topamax®

Drug class: Anitconvulsant; sodium channel blocker; carbonic anhydrase inhibitor

Medicinal chemistry development potential: High
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Il. Rationale

lla. Scientific Rationale / Mechanism

Topiramate is an approved, marketed, and now generic, medication used in the treatment of
epilepsy. Topiramate has multiple pharmacologic effects on the CNS. The anti-convulsant activity
of topiramate is considered due to blockade of sodium channels,'? a modulatory effect on
GABAA receptors,** and inhibition of the non-NMDA glutamate ionotropic receptors.*® Further to
these effects, topiramate inhibits some isozymes of carbonic anhydrase® and increases energy
metabolism in rats by mechanisms that have not been fully elucidated although inhibition of the

mitochondrial permeability transition pore plays a role.”

As discussed below, there is no direct evidence that topiramate prevents the onset of
symptoms in animal models of Parkinson’s disease (PD). Nevertheless, data from models of
cerebral ischemia and status-epilepticus suggest the potential for neuroprotective activity (see
Section V). Thus, the concept that topiramate has potential as a neuroprotectant agent in
Parkinson’s Disease rests primarily on this generalized evidence of neuroprotective effect
attributed to increased energy metabolism and inhibition of the mitochondrial permeability

transition pore.”

lilb. Consistency

n/a
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1. Efficacy (Animal Models of Parkinson’s Disease)

llla. Animal Models: Rodent
There is no direct evidence of topiramate efficacy in rodent models of Parkinson’s disease.
One study indicated that topiramate was not neuroprotective in the mouse MPTP model, even

though other antiepileptics with a similar putative mechanism of action were protective

llib. Animal Models: Non-human Primates
Topiramate (two 20 mg/kg doses, p.o.) attenuates L-DOPA-induced dyskinesia in MPTP-

lesioned marmosets, possibly through a dampening of AMPA-receptor mediated transmission ®
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IV. Efficacy (Clinical and Epidemiological Evidence)

IVa. Clinical Studies
There are no clinical reports of topiramate providing neuroprotective effects or attenuation of

the onset of Parkinsonian symptoms.

IVb. Epidemiological Evidence
There is no epidemiological evidence for a neuroprotective effect of topiramate in Parkinson’s

disease or any other neurodegenerative disorder.
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V. Relevance to Other Neurodegenerative Diseases

The relevance of topiramate to other neurodegenerative disorders is unclear. There is no data
available in disorders where neurodegeneration is considered the primary pathology. However,
several studies have highlighted a potential neuroprotective role for topiramate in hypoxic
ischemia,'®"? and epilepsy/tremor.” 1>
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VI. Pharmacokinetics

Vla. General ADME

Topiramate pharmacokinetics have been described in study involving 11 epilepsy patients.
Mono-therapy kinetics of topiramate gave a Cmax of 16.24 + 6.24 mg/L, tmax of 1.46 + 0.63 h
and an AUC at steady state of 154.7 + 64.2 mg-h/L."®

Vib. CNS Penetration
In human subjects the median cerebrospinal fluid (CSF)/plasma concentration ratio of
topiramate has been found to be 0.85 with the concentration of topiramate in CSF equal to the

unbound proportion of topiramate in plasma.'”

Vlc. Calculated log([brain]/[blood])
—1.70 (Clark Model®)
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VII. Safety, Tolerability, and Drug Interaction Potential

Vlla.Safety and Tolerability

The safety and tolerability of topiramate are summarized by the package insert from the
currently available clinical form from Johnson and Johnson: Topamax® (DailyMed Website:
http://dailymed.nIlm.nih.gov/dailymed/druginfo.cfm?id=7412).

In brief, the main side effects listed for Topamax® include: numbness, burning, or tingling in
the hands or feet, slowed reactions, difficulty concentrating, speech problems, especially difficulty
thinking of specific words, memory problems, lack of coordination, confusion, nervousness,
aggressive behavior, irritability, mood swings, depression, headache, drowsiness, weakness,
excessive movement, uncontrollable shaking of a part of the body, uncontrollable eye
movements, extreme thirst, weight loss, constipation, diarrhea, gas, heartburn, change in ability
to taste food, swelling of the tongue, overgrowth of the gums, dry mouth, increased saliva, trouble
swallowing, nosebleed, teary or dry eyes, back, muscle, or bone pain, missed menstrual periods,
excessive menstrual bleeding, skin problems or changes in skin color, dandruff, hair loss, growth
of hair in unusual places, ringing in the ears, difficulty falling or staying asleep, swelling of the

hands, arms, feet, ankles, or lower legs, difficulty urinating or pain urinating.

VIIb.Drug Interaction Potential
The drug interaction potential for topiramate is described in full in the package insert for the
currently available Johnson and Johnson product. The drug interaction potential includes the

following from this package insert (http://dailymed.nim.nih.gov/dailymed/druginfo.cfm?id=7412):
Digoxin

In a single-dose study, serum digoxin AUC was decreased by 12% with concomitant

TOPAMAX® administration. The clinical relevance of this observation has not been established.
CNS Depressants

Concomitant administration of TOPAMAX® and alcohol or other CNS depressant drugs has
not been evaluated in clinical studies. Because of the potential of topiramate to cause CNS
depression, as well as other cognitive and/or neuropsychiatric adverse events, topiramate should

be used with extreme caution if used in combination with alcohol and other CNS depressants.
Oral Contraceptives

In a pharmacokinetic interaction study in healthy volunteers with a concomitantly administered
combination oral contraceptive product containing 1 mg norethindrone (NET) plus 35 mcg ethinyl
estradiol (EE), TOPAMAX® (50 to 200 mg/day) given in the absence of other medications was

not associated with statistically significant changes in mean exposure (AUC) to either component
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of the oral contraceptive. In another study, exposure to EE was statistically significantly
decreased when coadministered with TOPAMAX® doses of 200, 400, and 800 mg/day (18%,
21%, and 30%, respectively) given as an adjunctive therapy in patients taking valproic acid. In
both studies, TOPAMAX® (50 mg/day to 800 mg/day) did not significantly affect exposure to NET.
Although there was a dose dependent decrease in EE exposure for TOPAMAX® between 200-
800 mg/day, there was no significant dose dependent change in EE exposure for doses of 50-200
mg/day. The clinical significance of the changes observed is not known. The possibility of
decreased contraceptive efficacy and increased breakthrough bleeding should be considered in
patients taking combination oral contraceptive products with TOPAMAX®. Patients taking
estrogen containing contraceptives should be asked to report any change in their bleeding

patterns. Contraceptive efficacy can be decreased even in the absence of breakthrough bleeding.
Hydrochlorothiazide (HCTZ)

A drug-drug interaction study in healthy volunteers evaluated the steady-state
pharmacokinetics of HCTZ (25 mg g24h) and topiramate (96 mg q12h) when administered alone
and concomitantly. The results of this study indicate that the topiramate Cmax increased by 27%
and AUC increased by 29% when HCTZ was given concomitantly. The clinical significance of this
change is unknown. The addition of HCTZ to topiramate therapy may require an adjustment of
the topiramate dose. The steady-state pharmacokinetics of HCTZ were not significantly
influenced by the concomitant administration of topiramate. Clinical laboratory results indicated
decreases in serum potassium after topiramate or HCTZ administration, which were greater when

HCTZ and topiramate were administered in combination.
Metformin

A drug-drug interaction study in healthy volunteers evaluated the steady-state
pharmacokinetics of metformin and topiramate in plasma when metformin was given alone and
when metformin and topiramate were given simultaneously. The results of this study indicated
that metformin mean Cmax and mean AUCO-12h increased by 18% and 25%, respectively, while
mean CL/F decreased 20% when metformin was co-administered with topiramate. Topiramate did
not affect metformin tmax. The clinical significance of the effect of topiramate on metformin
pharmacokinetics is unclear. Oral plasma clearance of topiramate appears to be reduced when
administered with metformin. The extent of change in the clearance is unknown. The clinical
significance of the effect of metformin on topiramate pharmacokinetics is unclear. When
TOPAMAX® is added or withdrawn in patients on metformin therapy, careful attention should be

given to the routine monitoring for adequate control of their diabetic disease state.
Pioglitazone

A drug-drug interaction study in healthy volunteers evaluated the steady-state
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pharmacokinetics of topiramate and pioglitazone when administered alone and concomitantly. A
15% decrease in the AUCT,ss of pioglitazone with no alteration in Cmax,ss was observed. This
finding was not statistically significant. In addition, a 13% and 16% decrease in Cmax,ss and
AUCT,ss respectively, of the active hydroxy-metabolite was noted as well as a 60% decrease in
Cmax,ss and AUCT,ss of the active keto-metabolite. The clinical significance of these findings is
not known. When TOPAMAX® is added to pioglitazone therapy or pioglitazone is added to
TOPAMAX® therapy, careful attention should be given to the routine monitoring of patients for

adequate control of their diabetic disease state.
Lithium

Multiple dosing of topiramate 100 mg every 12 hrs decreased the AUC and Cmax of lithium
(300 mg every 8 hrs) by 20% (N=12, 6 M, 6 F).

Haloperidol

The pharmacokinetics of a single dose of haloperidol (5 mg) were not affected following
multiple dosing of topiramate (100 mg every 12 hr) in 13 healthy adults (6 M, 7 F).

Amitriptyline

There was a 12% increase in AUC and Cmax for amitriptyline (25 mg per day) in 18 normal
subjects (9 M, 9 F) receiving 200 mg/day of topiramate. Some subjects may experience a large
increase in amitriptyline concentration in the presence of topiramate and any adjustments in
amitriptyline dose should be made according to the patient's clinical response and not on the

basis of plasma levels.
Sumatriptan

Multiple dosing of topiramate (100 mg every 12 hrs) in 24 healthy volunteers (14 M, 10 F) did
not affect the pharmacokinetics of single dose sumatriptan either orally (100 mg) or

subcutaneously (6 mg).
Risperidone

There was a 25% decrease in exposure to risperidone (2 mg single dose) in 12 healthy
volunteers (6 M, 6 F) receiving 200 mg/day of topiramate. Therefore, patients receiving

risperidone in combination with topiramate should be closely monitored for clinical response.
Propranolol

Multiple dosing of topiramate (200 mg/day) in 34 healthy volunteers (17 M, 17 F) did not affect
the pharmacokinetics of propranolol following daily 160 mg doses. Propranolol doses of 160
mg/day in 39 volunteers (27 M, 12 F) had no effect on the exposure to topiramate at a dose of

200 mg/day of topiramate.
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Dihydroergotamine

Multiple dosing of topiramate (200 mg/day) in 24 healthy volunteers (12 M, 12 F) did not affect
the pharmacokinetics of a 1 mg subcutaneous dose of dihydroergotamine. Similarly, a 1 mg
subcutaneous dose of dihydroergotamine did not affect the pharmacokinetics of a 200 mg/day

dose of topiramate in the same study.
Others

Concomitant use of TOPAMAX®, a carbonic anhydrase inhibitor, with other carbonic
anhydrase inhibitors, e.g., acetazolamide or dichlorphenamide, may create a physiological

environment that increases the risk of renal stone formation, and should therefore be avoided.
Drug/Laboratory Test Interactions

There are no known interactions of topiramate with commonly used laboratory tests.
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