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Introduction 
Many antiseizure medications display pharmacokinetic characteristics such as short half-life, nonlinear pharmacokinetics and significant peak- trough fluctuations. These characteristics may result in decreased efficacy, increased adverse effects and poor patient compliance. The use of extended release formulations can aid in modification of these issues, thus resulting in improved compliance and better seizure control. This review will discuss two extended release products for topirimate; Trokendi (TXR) which is an extended release 24 hr capsule and Qudexy XR (QXR) which is an extended release 24 hr sprinkle capsule. 
Clinical Efficacy

The pivotal trials used in the approval of TXR and QXR are the same as those used to support the approval of the immediate release formulation. 
There are abstracts presented the American Epilepsy Society in 2014 regarding several key issues to be considered with the TXR formulation. 

An early assessment of pharmacokinetic parameters for the XR product was conducted in a single-center, open-label,

cross-over design study had three dosing periods separated by 21 days of washout between treatments in 36 normal, healthy volunteers. Although the XR product was bioequivalent to the immediate release product (IR) in extent of absorption, the XR formulation had a slower absorption rate as reflected in its lower Cmax and longer tmax, and longer t1/2,eff. This relative flat plasma profile allows for once-daily dosing with diminished fluctuations in plasma levels. In addition, neither the XR formulations peak nor extent of plasma exposure of topiramate was affected by food.
The steady state bioequivalence of the XR formulation was assessed in a single blind, randomized sequence, and crossover study of 33 healthy volunteers. Patients were force titrated to 200 mg/day. Bioequivalence was established as f the 90% CI for the three pharmacokinetic parameters of AUC, Cmax and Cmin were within 80-125% limits. The adverse event profile reported during the study was similar in event and frequency to the IR product. It was noted that higher percentage of patients reported cognitive events when on the IR formulation.

Dose linearity of the XR formulation was determined in a population of 26 normal volunteers who received a 200 mg dose of the XR formulation. This was done in separate testing periods for a 200 mg, two 100 mg, four 50 mg and eight 25 mg capsules. All patients displayed dose linearity of the XR formulation with 90% CI for AUC and Cmax within the 80-125% preset limits.

The recommendation for an overnight, mg to mg conversion of the IR to the XR formulation was demonstrated in a study of sixty two adults with epilepsy who were on a stable dose of the IR formulation for at least 14 days. Patients were assessed for AUC, Cmax and Cmin at steady state of the IR formulation and after a single dose of the XR formulation. Additionally, patients completed seizure diaries and a preference survey. The overnight switch demonstrated an average plasma concentration of 5.8 µg/ml for each formulation and less fluctuation of concentration with the XR formulation. Patients did not report a change in seizure frequency with the conversion to the XR product. In the preference survey, 93% of patients preferred the XR product. 
Additionally, the PREVAIL trial investigated QXR in an adjunct therapy trial. This study was a randomized, international, multi-center, double-blind, parallel-group, placebo-controlled trial in adult patients with a history of partial onset seizures, with or without secondary generalization. Patients were on stable doses of one to three antiseizure medications.  Patients began a 3 week titration phase where doses of QXR were escalated to 200 mg daily followed by an 8 week maintenance phase. The median percent reduction in seizure rate was 39.5% in patients taking QXR (N=124) and 21.7% in patients taking placebo (N=125). This difference was statistically significant.
Safety
Refer to the manufacturer’s prescribing information for complete safety information.

Contraindications: Recent alcohol use (ie, within 6 hours prior to and 6 hours after administration); patients with metabolic acidosis who are taking concomitant metformin  
Warnings and Precautions: 
Acute myopia and glaucoma. A syndrome consisting of acute myopia, associated with secondary angle-closure glaucoma, has been reported in patients receiving topiramate. Symptoms include an acute onset of decreased visual acuity, ocular pain, or both. Myopia, anterior chamber shallowing, ocular hyperemia, increased intraocular pressure, and mydriasis may occur. The syndrome may be associated with supraciliary effusion, resulting in anterior displacement of the lens and iris. 
Oligohidrosis and hyperthermia.  decreased sweating and elevated temperature, infrequently resulting in hospitalization, have been reported in association with topiramate. Some cases were reported after exposure to elevated environmental temperatures. Most reports involved pediatric patients.
Suicidal behavior and ideation. Antiepileptic drugs, including topiramate, may increase the risk of suicidal thoughts or behavior in patients taking these medications for any indication. Patients using any antiepileptic drug should be monitored for the emergence or worsening of depression, suicidal thoughts or behavior, or any unusual changes in mood or behavior.
Metabolic acidosis. Hyperchloremic, non-anion gap, metabolic acidosis (i.e., abnormally low serum bicarbonate levels) has been associated with topiramate. Metabolic acidosis is caused by renal bicarbonate loss resulting from the drug’s inhibitory effect on carbonic anhydrase. This electrolyte imbalance was observed with topiramate in placebo-controlled clinical trials and in the postmarketing period. Generally, topiramate-induced metabolic acidosis occurs early in treatment, but it can occur at any time during treatment. Bicarbonate decrements are usually mild to moderate. Rarely, patients may experience severe decrements to values below 10 mEq/L. Factors that predispose patients to acidosis (e.g., renal disease, respiratory disorders, status epilepticus, diarrhea, a ketogenic diet, or a specific drug) may augment the bicarbonate-lowering effects of topiramate. In adults, the incidence of persistent treatment-emergent decreases in serum bicarbonate (levels below 20 mEq/L at two consecutive visits or at the final visit) in controlled clinical trials for the adjunctive treatment of epilepsy was 32% for 400 mg/day and 1% for placebo. Metabolic acidosis was noted

at doses as low as 50 mg/day.
Cognitive and neuropsychiatric reactions. The most commonly occurring adverse drug reactions associated with topiramate were related to the central nervous system and were observed in both the epilepsy and migraine patients. In adults, the most frequent events were cognitive problems (e.g., confusion; psychomotor slowing; and concentration, attention, memory, and speech difficulties); psychiatric and behavioral disturbances (e.g., depression and mood changes); and somnolence or fatigue.
Renal calculus: Topiramate exhibits weak carbonic anhydrase inhibitory properties and may increase the risk of kidney stones about 2 to 4 times that of the untreated population. Kidney stones have been reported in children and adults (incidence higher in males). Consider avoiding use in patients on a ketogenic diet. The risk of kidney stones may be reduced by increasing fluid intake
Withdrawal: Do not discontinue abruptly because of the possibility of increasing seizure frequency; therapy should be withdrawn gradually to minimize the potential of increased seizure frequency, unless safety concerns require a more rapid withdrawal. Doses were also gradually withdrawn in migraine prophylaxis studies (decreased in weekly intervals by 25-50 mg/day).
Deaths and Other Serious Adverse Events (Sentinel Events): none reported
Adverse Reactions:  
The most common (greater than 5% more frequent than placebo or low-dose topiramate in monotherapy) adverse reactions were paresthesia, anorexia, weight decrease, fatigue, dizziness, somnolence, nervousness, psychomotor slowing, and difficulty with memory, difficulty with concentration/attention, cognitive problems, confusion, mood problems, fever, infection, and flushing.
Drug Interactions: 
Numerous AEDs are substrates of the CYP enzyme system. In vitro studies indicate that topiramate does not inhibit enzyme activity for CYP1A2, CYP2A6, CYP2B6, CYP2C9, CYP2D6, CYP2E1, and CYP3A4/5 isozymes. In vitro studies indicate that immediate-release topiramate is a mild inhibitor of CYP2C19 and a mild inducer of CYP3A4. The same drug interactions can be expected with the use of topiramate XR.
Topiramate may decrease the serum concentration of Contraceptives, including both estrogen and progestin components. Contraceptive failure is possible. The highest risk appears with higher topiramate doses (200 mg/day or greater). Some have recommended using at least 50 mcg/day of ethinyl estradiol, but the effectiveness of this is unclear. Caution patients that this combination may be associated with reduced contraceptive effectiveness. The addition of a non-hormonal contraceptive method should be discussed.
Pregnancy and Nursing Mothers: Topiramate is a pregnancy category D agent. Topiramate can cause fetal harm when administered during pregnancy. Infants exposed to topiramate in utero have shown an increased risk for cleft lip and cleft palate. When multiple species of pregnant animals received topiramate at clinically relevant doses, the offspring had structural malformations (e.g., craniofacial defects) and low body weight. Additionally, topiramate is excreted into breast milk. Therefore, the risk to the nursing infant vs. the benefit of treatment to the mother needs to be taken into consideration.
Dosage and Administration
Topiramate is available in 25-mg, 50-mg, 100-mg and 200-mg oral XR capsules.
Partial seizures:

Monotherapy. The dose is 400 mg orally once daily: initially, 50 mg once daily for 1 week, then increased by 50 mg/day

each week until 200 mg once daily is given, then increased by 100 mg/day each week.

Adjunctive treatment. The dose is 200 to 400 mg orally once daily: initially, 25 to 50 mg once daily for 1 week, then increased by 25 to 50 mg/day each week.
Primary generalized tonic–clonic seizures:

Monotherapy. The dose is 400 mg orally each day: initially, 50 mg orally once daily for 1 week, then increased by

50 mg/day each week until 200 mg each day, then increased by 100 mg/day each week.

Adjunctive treatment. The dose is 400 mg orally each day: initially, 25 to 50 mg each day for 1 week, then increased by

25 to 50 mg/day each week.

Dosing in Renal Impairment

Patients with a creatinine clearances <70 mL/minute/1.73 m2, may require a lower initial dose and slower titration. An initial dose of 25 mg/day may be recommended, followed by incremental increases of 25 mg at weekly intervals until an effective dose is reached. Monitoring of serum creatinine is suggested in geriatric patients who may display decreases in renal function. 
Topiramate is cleared by hemodialysis at a rate that is 4 to 6 times greater than in patients with normal renal function. Accordingly, a prolonged period of dialysis may cause topiramate concentration to fall below that required to maintain an antiseizure effect. To avoid rapid drops in topiramate plasma concentration during hemodialysis, a supplemental dose of topiramate may be required. The actual adjustment should factor into consideration the duration of dialysis period, clearance rate of the dialysis system being used and effective renal clearance of topiramate in the patient being dialyzed.
Conclusions
The available data support an overnight, mg to mg  conversion to the topiramate XR formulation provides equivalent pharmacokinetic parameters, efficacy and safety parameters to the IR formulation.
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