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Executive Summary

· Vigabatrin is a GABA aminotransferase inhibitor approved as adjunctive therapy for the treatment of refractory complex partial seizures (RCPS) in adults and for the treatment of infantile spasms (IS)
· Vigabatrin displays optimal properties for oral drug delivery with low potential for the pharmacokinetic complications experienced with many of the other antiepileptic therapies (AEDs).
· Vigabatrin can reduce seizure frequency in people with drug-resistant partial epilepsy. The drug was approved in Europe in the 1980’s. Identification of adverse events delayed the drugs approval until appropriate clinical trials could be conducted to demonstrate efficacy and safety.
· The most commonly experienced adverse events affect the CNS include drowsiness, dizziness, fatigue and ataxia.
· Visual changes appear to be irreversible and because these events occur with relative frequency, there was a substantial delay in the approval of the drug in the USA. There have been no specific patient characteristics identified so far to indicate which individuals might be more or less susceptible to development of the defects. These events have not been documented in any patient earlier than a minimum of 9 months of exposure to vigabatrin therapy.
· Further analysis of longer-term observational studies is required to evaluate how likely patients are to develop visual field defects and whether such side effects are associated with dose and duration of drug use.
· Taking consideration of the adverse effect profile for vigabatrin, it should be considered as therapy in a patient population who is refractory to treatment and has been evaluated for a clinical response to a majority of alternate AEDs. 

Introduction
The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating vigabatrin for possible addition to the VA National Formulary; (2) define the role of vigabatrin in therapy; and (3) identify parameters for its rational use within the VA system.

FDA Approved Indication(s) 
 
Vigabatrin is a GABA aminotransferase inhibitor approved as adjunctive therapy for the treatment of refractory complex partial seizures (RCPS) in adults and for the treatment of infantile spasms (IS). This approval included a Risk Evaluation and Mitigation Strategy (REMS) to manage the risk of serious vision loss associated with vigabatrin therapy. 

Potential Off-label Uses
This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Potential Off-label and investigational uses include monotherapy in epilepsy, treatment of cocaine or methamphetamine dependence, spasticity, tardive dyskinesia, West Syndrome and seizures related to tuberous sclerosis complex. 

Current VA National Formulary Alternatives
Current VANF alternatives for partial seizures are carbamazepine, lamotrigine, topiramate and levetiracetam.  

Pharmacology/Pharmacokinetics3-9

The goal of vigabatrin is to enhance γ-aminobutyric acid (GABA) function in the CNS. By increasing brain concentrations of this inhibitory neurotransmitter the drug appears to decrease propagation of abnormal hypersynchronous discharges, thereby reducing seizure activity. This binding of GABA by viagatrin is irreversible. 
There are two enantiomers of vigabatrin with R-vigabatrin (which is inactive) displaying no interference with the disposition of the active S-enantiomer. 
The pharmacokinetic parameters of vigabatrin are unaffected by food3 and are consistent following multiple doses [23,62]. The pharmacokinetic profile of vigabatrin demonstrates linear dose relationships over therapeutic and supratherapeutic dose ranges 4,5. The molecule’s high aqueous solubility and membrane permeability result in rapid and thorough absorption of the dose, with maximal plasma drug concentrations for both the (R) and (S) enantiomers observed within 1 – 2 h following oral administration. The half-life of elimination of both enantiomers of vigabatrin in healthy volunteers was approximately 7 hours. The drug does not bind to plasma proteins, is not appreciably biotransformed in the liver and does not appear to influence hepatic metabolism. It is eliminated unchanged in the urine with a renal clearance of approximately 1.3 ml/min/kg; 64.6% of the R-enantiomer and 48.9% of the S-enantiomer are recovered from urine within 48 hours of intake of a single 1.5g dose of racemate. The pharmacologic action of vigabatrin lasts until inactivated enzymes can be turned over and can typically last for 4 – 6 days.

Dosage and Administration
.
The usual adult dosage is 2 to 3 g/day given orally in 1 or 2 divided doses. As required by clinical response, the dosage may be increased in increments of 0.5 to 1 g/day to a total dosage of 4 g/day or 50 mg/kg/day. Lower starting dosages and slow upward titration may be appropriate in patients at risk for adverse psychiatric events. Higher dosages do not improve the clinical response and there is no direct correlation between plasma concentrations and clinical effect.


Special Populations3-9

Pregnancy: Category C. Visual field examinations have been conducted following in utero exposure in a limited number of children tested at 6 years of age and older; no visual field loss was observed in four children with inconclusive findings in the other patients.6,7

Geriatric patients: Patients with altered gastric function, including elderly patients, can experience lower plasma vigabatrin concentrations as a result of delayed gastric emptying. 7

Renal impairment: Use with caution in patients with renal impairment; modify dose with renal impairment (CrCl less than 60 mL/min).9 

Efficacy10-23

Animal studies utilizing vigabatrin began in the 1970’s. Vigabatrin became available in the European Union in the 1980’s. Although clinical studies began in the United States during the same time period, the initial application for FDA approval was denied due to the serious safety concerns in animal models that had developed. The identification of intramyelinic edema and the potential of irreversible neuronal injury in numerous animal models prompted the FDA to require further safety data of the manufacturer prior to further clinical trial development. Unfortunately, when sufficient additional safety data had been provided to the FDA,  new data had developed that identified permanent peripheral vision loss as a possible adverse event associated with vigabatrin therapy.  It was not until August 2009 that the FDA approved vigabatrin in conjunction with a REMS program due to safety concerns.

This review will focus only on studies investigating the use of vigabatrin in adults for the treatment of refractory complex partial seizures. It will not discuss any pediatric trials for the treatment of infantile spasms.

Many of the trials assessing the efficacy of vigabatrin in adjunct therapy of RCPS are small, randomized double blind trials. European investigators have conducted seven such trials prior to vigabatrin approval in the US (1984-1993).10 In summary, these trials enrolled a total of 191 patients. The trials demonstrated a reduction in seizure frequency by >50% in 33-70% of enrolled patients (all seven studies) and >75% decrease in 20-30% of enrolled patients (three trials). This was statistically significant versus placebo in all but one of the studies. Commonly reported adverse effects included drowsiness, dizziness, fatigue, ataxia and headache. These events did not result in a higher rate of discontinuation of therapy. The low number of reported adverse events and discontinuations may be related to the lower dose of vigabatrin used in the majority of trials (1.5 g daily versus 3 g daily). 

There have been two pivotal trials conducted in the US which supported the approval of vigabatrin. The first of these studies was a double-blind, placebo controlled study, during which patients received 3 g of vigabatrin 
 in addition to other anti-seizure medications (two on average)14. Previous therapy with either phenytoin or carbamazepine was a requirement for enrollment. Patients began with a 12-week evaluation period, during which a baseline was established. The titration phase of therapy was next, where patients were randomized to receive either vigabatrin (n = 92) or placebo (n = 90). Over this four week phase patients were titrated to a dose of 2.5 g/day given in two divided doses. Over the first week of the final 12-week segment, the vigabatrin dose was increased to 3 g/day. The primary efficacy parameter was the number of seizures experienced
per month during the final 8 weeks of the study. The decrease in seizure frequency for those taking vigabatrin was three per 28 days versus 0.8 per 28 days for those given placebo (p = 0.0002). Overall, the median seizure reduction was 39.5 versus 7.5% for vigabatrin and placebo respectively (p > 0.001). The mean number of seizure-free days in the vigabatrin group was 2.2 versus 0.5 for the placebo group(p = 0.0024). A 50% reduction in mean monthly seizure frequency was achieved in 40 persons receiving vigabatrin, with five vigabatrin patients remaining seizure free at the end of the study period. A second study15 evaluated the dose-response of vigabatrin in patients with uncontrolled CPS taking one or two additional anti-seizure medications [ This study utilized three separate segments, the first of which included 12 weeks of pretreatment evaluation. The second segment was a 6-week titration phase, and the third segment was a maintenance phase of 12 additional weeks. Doses of vigabatrin included 1, 3 or 6 g/day (in divided doses) given to persons between the ages of 18 and 60 years with CPS (with or without secondary generalization; n = 149). Patients were required to have used phenytoin or carbamazepine therapy with no response in seizure frequency. The primary outcome for this trial was the number of seizures occurring in during the final 8 weeks of segment 1 compared to  the seizure frequency in the final 28-day of the study. The group receiving 1 g of vigabatrin experienced a mean reduction in seizure frequency of 0.8 (p = 0.2 versus placebo). Those receiving 3 or 6 g of vigabatrin had a decrease of 4.3 and 4.5 seizures respectively (p < 0.0001 vs placebo for both). Therapeutic success (defined as at least a 50% reduction in seizure frequency) was achieved in 51 persons taking 3 g and 54 taking 6 g of vigabatrin (p < 0.0001 vs placebo). In the group receiving 1 g/day, 24 persons were considered to have experienced therapeutic success versus seven in the placebo group (p = 0.0248). 

A Cochrane review was conducted to address the efficacy of vigabatrin in comparison to carbamazepine due to safety concerns with vigabatrin (visual field defects)22.  There were five studies involving a total of 734 participants which met the selection criteria of the group. The ability to perform a meta-analysis was complicated by all studies not reporting a common primary outcome as those chosen for the review. The final conclusion of the authors was that a significant benefit of vigabatrin over carbamazepine was proven, in terms of time to treatment withdrawal and time to achieve six-month remission after dose stabilization from randomization.  Interestingly, results demonstrated a disadvantage for vigabatrin on time to first seizure after randomization. The authors concluded that due to significant safety concerns and lack of demonstrated superiority vigabatrin used as monotherapy for epilepsy should be undertaken with  caution and not considered as a first-line choice.

An additional Cochrane review23 included randomized, double-blind, placebo-controlled, fully published trials of vigabatrin in people with drug-resistant partial epilepsy. The analysis used intention-to-treat (ITT) with other outcomes including 50% or greater reduction in seizure frequency, treatment withdrawal and side effects observable in the short term. Eleven suitable trials that tested vigabatrin doses between 1000mg and 6000mg were identified and included in the analysis. There were 982 observations on 747 patients in the primary ITT analysis of treatment efficacy. Patients treated with vigabatrin were significantly more likely to obtain a 50% or greater reduction in seizure frequency compared with those treated with placebo (RR 2.58, 95% CI
1.87 to 3.57). Those treated with vigabatrin were also significantly more likely to have treatment withdrawn (RR 2.49, 95% CI 1.05 to 5.88), and were more likely to experience a number of side effects with fatigue and drowsiness being the most common. There was some evidence of small study effect bias, with smaller studies tending to report greater estimates of RR than larger studies. It is possible, therefore, that the actual RR of obtaining 50% reduction in seizure frequency is less than that obtained by a meta-analysis of fully published studies. Additionally, the trials evaluated were of relatively short duration so the long term efficacy and safety is not known from the trials used in this meta analysis.


Adverse Events (Safety Data)

Sentinel events
None reported

Deaths and Other Serious Adverse Events
No deaths have been reported to be associated with the use of

Vigabatrin causes permanent vision loss in infants, children, and adults.25-29 Due to the risk of vision loss and because vigabatrin, provides an observable symptomatic benefit when it is effective, the patient who fails to show substantial clinical benefit within a short period of time after initiation of treatment (less than 3 months for refractory complex partial seizures), should be withdrawn from therapy. If in the clinical judgment of the prescriber evidence of treatment failure becomes obvious earlier in treatment, vigabatrin should be discontinued at that time. Patient response to and continued need for treatment should be periodically assessed. The onset of vision loss is unpredictable, and can occur within weeks of starting treatment or sooner, or at any time during treatment, even after months or years. The risk of vision loss increases with increasing dose and cumulative exposure, but there is no dose or exposure known to be free of risk of vision loss. It is possible that vision loss can worsen despite discontinuation. Vigabatrin causes permanent bilateral concentric visual field constriction in more than 30% of patients ranging in severity from mild to severe, including tunnel vision to within 10 degrees of visual fixation, and can result in disability. In some cases, vigabatrin can damage the central retina and may decrease visual acuity. Vision should be assessed to the extent possible at baseline (no later than 4 weeks after initiation), at least every 3 months during therapy and at 3 to 6 months after discontinuation. Once detected, vision loss is not reversible; even with frequent monitoring, it is expected that some patients will develop severe vision loss. Vigabatrin should not be used in patients with, or at high risk of, other types of irreversible vision loss unless the benefits of treatment clearly outweigh the risks. The interaction of other types of irreversible vision damage with vision damage from vigabatrin has not been well-characterized, but is likely adverse. Vigabatrin should not be used with other drugs associated with serious adverse ophthalmic effects such as retinopathy or glaucoma unless the benefits clearly outweigh the risks. The lowest dose and shortest exposure should be used that is consistent with clinical objectives. 

Warnings and Precautions

Common adverse reactions: The most commonly observed (at least 5%) adverse reactions associated with the use of vigabatrin in combination with other AEDs were headache (18%); somnolence (17%); fatigue (16%); dizziness (15%); convulsion (11%); nasopharyngitis, upper respiratory tract infection, weight increased (10%); visual field defect (9%); depression (8%); coordination abnormal, diarrhea, insomnia, irritability, memory impairment, nausea, nystagmus, tremor (7%); diplopia, influenza, pyrexia, rash, vision blurred, vomiting (6%). 

Discontinuation: The adverse reactions most commonly associated with vigabatrin treatment discontinuation in at least 1% of infantile spasm patients were infections (1.5%); developmental coordination disorder, dystonia, hypertonia, hypotonia, insomnia, status epilepticus, and weight increased (1.2%). The adverse reactions most commonly associated with vigabatrin treatment discontinuation in at least 1% of patients with complex partial seizures were depression (1.5%) and convulsion (1.4%).

Contraindications 
None according to the package insert. 

Look-alike / Sound-alike (LA / SA) Error Risk Potential 
As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:
· LA/SA for generic name vigabatrin :  dabigitran, vigamox, vibativ, Wellbutrin
· LA/SA for trade name Sabril:  none found

Drug Interactions

 Drug / Lab test interactions: 
Vigabatrin has been reported to decrease AST and ALT activity in the plasma in up to 90% of patients, causing the enzymes to become undetectable in some patients; this may preclude use of AST and ALT as markers for hepatic injury. Vigabatrin may increase amino acids in the urine leading to false-positive tests for rare genetic metabolic disorders.

Vigabatrin is considered to be a weak/moderate inducer of the CYP2C9 enzyme system .There are reports of vigabatrin decreasing both pentobarbital and phenytoin drug concentrations. Additionally, vigabatrin has also been reported to increase carbamazepine clearance
Conclusions

Vigabatrin was developed specifically to increase concentrations of GABA in the brain, thus inhibiting epileptogenic circuits and thereby decreasing seizure frequency. Additionally, vigabatrin has optimal properties for oral drug delivery with low potential for the pharmacokinetic complications experienced with polytherapy needed in refractory seizure disorder patients. While vigabatrin has demonstrated efficacy in a refractory seizure population the side-effect profile of vigabatrin remains a concern, particularly in the adult patient. The potential for development of visual field loss which is not reversible and which may continue to worsen despite discontinuation of therapy should limit the use of vigabatrin. A complete discussion of the potential for visual field loss should occur with the patient prior to therapy. The use of vigabatrin should be restricted to refractory patients under the care of an epileptologist. 
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