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Executive Summary

· Clobazam is a benzodiazepine agent indicated for add on therapy for Lennox-Gastaut syndrome (LGS). It has also been studied in refractory epilepsy in adults, monotherapy in adults and in catamenial epilepsy
· Clobazam was developed in 1975 and since the 1980’s has been available in over 100 countries worldwide as an antiepileptic (AED) medication. There is a large body of evidence that supports the efficacy of clobazam. 
· Small studies and retrospective reviews comprise the evidence regarding the efficacy of clobazam in adult patients with generalized tonic clonic, complex partial, juvenile myoclonic and focal myoclonic seizures for adult patients. In these studies clobazam has been well tolerated and has benefited patients inducing seizure freedom or a >50% decrease in seizure frequency.
· There are reports of the development of tolerance to clobazam therapy. This can be reversed in some cases by an increase of dose or a drug holiday.
· Clobazam has been associated with the development of serious skin reactions including Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) that can result in permanent harm and death.


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 clobazam for possible addition to the VA National Formulary; (2) define the role of clobazam in therapy; and (3) identify parameters for its rational use within the VA system.

Pharmacology/Pharmacokinetics
Clobazam is a 1,5-benzodiazepine thought to potentiate GABAergic neurotransmission resulting from binding to GABA-A receptor thereby decreasing seizure occurrence. It demonstrates 100% bioavailability and linear pharmacokinetics with a peak plasma concentration occurring 0.5-4 hr after an oral dose. Clobazam is metabolized extensively by N-demethylation in the liver, primarily by CYP3A4 and to a lesser extent by CYP2C19 and CYP2B6; active metabolite is extensively metabolized by CYP2C19. The N-desmethylclobazam metabolite is the major circulating active metabolite. It is considered a week inhibitor of the CYP2D6 and CYP3A4 enzyme pathways. As compared with the traditional benzodiazepines, clobazam has been shown to have decreased affinity for the GABAa subunits that mediate the sedative side effects.

FDA Approved Indication(s) 
 
Clobazam is a benzodiazepine indicated for adjunctive treatment of seizures associated with Lennox-Gastaut syndrome (LGS) in patients 2 years of age or older. It is a schedule IV controlled substance.

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).

[bookmark: _GoBack]Use of clobazam has been investigated in seizure disorders that are refractory to other medications. Clobazam has been used in small trials and case reports for catamenial epilepsy. Additionally, it has been used in adult populations.

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


Dosage and Administration
Clobazam is dosed twice daily (the 5 mg dose can be administered as a single daily dose). Patients >30kg: initiate at 10 mg daily and titrate as tolerated up to 40 mg daily. Dose escalation should not proceed more rapidly than weekly, because serum concentrations of clobazam and its active metabolite require 5 and 9 days, respectively, to reach steady-state. Tablets can be administered whole, or crushed and mixed in applesauce.

Special Population

Pregnancy: category C. Clobazam does cross into breast milk and should not be used in in female patients who are lactating.

Geriatric patients: Starting dose 5 mg/day. Titrated to half the normal dose, as tolerated

Renal impairment (CrCl < 30 mL/min): No dosage adjustment necessary. No data is available for severe renal impairment.

Hepatic impairment (Child-Pugh A & B): Initially, 5 mg daily regardless of body weight. Subsequently titrate dosage according to weight, but to half of the usual recommended dosage as tolerated. May initiate an additional titration to maximum dosage of 20 mg daily (in patients weighing ≤30 kg) or 40 mg daily (in patients weighing >30 kg) at 3 weeks if necessary and based on clinical response. There is no available data for dose changes in Child-Pugh C.

Efficacy 

Clobazam was developed in 1975 and since the 1980’s has been available in over 100 countries worldwide as an antiepileptic (AED) medication. This review will focus on clinical trials involving an active comparator group, use as add on therapy and/or treatment naïve adult patients.

The initial evidence supporting the efficacy of clobazam was conducted in a LGS population. A review article published in (Ng 2007) analyzed data from 20 studies including more than 300 patients with LGS. The majority of the data was derived from two retrospective reviews and a small open label study. When subpopulations of LGS were examined, they reported a cumulative reduction in seizure frequency of > 50% in > 50% of patients. Patients with atonic and myoclonus seizure types demonstrated the greatest benefit. 

One retrospective review of clobazam use in 1319 refractory seizure patients over a 7-year period in Canada reported that more than 10% of treatment refractory patients achieved seizure freedom [Canadian 1991]. In addition, the trials that included long-term follow-up reported a cumulative 42% of patients who maintained a benefit for more than 1 year.

A Cochrane review on the use of clobazam as an add-on in the management of refractory epilepsy was published in 2008. Four cross-over studies, representing 196 participants, fit the review criteria and were further analyzed. However, due to significant methodological heterogeneity and differences in outcome measures it was not possible to summarize data in a meta-analysis. Only two of the studies reported a 50% or greater seizure reduction compared to placebo; 57.7% and 52.4%. Side effects were only described in two of the studies, reportedly present in 36% and 85% of patients.

Clobazam has been evaluated as add on therapy in several publications. In an open label, retrospective study 97 patients using clobazam for a period of one month to seven years were evaluated for safety and efficacy. (Montenegro 2001). Seven (7.2%) patients were seizure free, 48 (49.4%) had > 50% improvement in seizure frequency and 30 (40.2%) had a < 50% decrease in seizures. Noted adverse effects were somnolence, dizziness and diplopia. A population of 183 patients with refractory complex partial seizures were initiated on clobazam therapy.(Shimizu 2003) Initially complete remission was gained in 61 patients with half becoming tolerant in the first three months of therapy. Patients who remained seizure free for 3 months had a better chance of continuing that response. A retrospective evaluation of 78 patients with temporal lobe epilepsy reported sixteen (20.5%) patients were seizure-free, 20 (25.5%) had more than 75% improvement in seizure control, eight (10%) had more than 50% and 20 (26%) were non responders to clobazam. The improvement in seizure control lasted for more than one year in 30 (68%) patients.

In 2008 the Epilepsy Center at Columbia University Medical Center published a retrospective review on the efficacy of clobazam as add-on therapy for refractory epilepsy. ( Montenegro 2008)The review focused on a five year period with outcomes of 6-month seizure freedom, retention at one year of therapy and tolerability of clobazam therapy. Two hundred fifty-one patients received clobazam therapy,  of which 62 were newly started during the review period (29 male and 33 female subjects; mean age, 43.9 years; range, 8Y88 years).Clobazam dose ranged from 5 to 60 mg/d (mean, 23.9 mg/d). The mean number of previous antiepileptic drug trials per patient was 7.7. Of the 62 patients newly started on CLB, 7 patients (11.3%) became seizure-free for at least 6 months after introduction of CLB. A regression model was unable to identify predictors which could be associated with seizure freedom. Four patients remained seizure-free on CLB for more than 18 months. The Kaplan-Meier 12-month retention curve (n = 54 eligible patients) showed a 1-year retention rate of 61%.

Clobazam monotherapy was evaluated in an open label, unicenter trial involving 26 patients (Mehndiratta 2003). Patients displayed mixed seizure type; generalized tonic clonic, complex partial, focal motor and juvenile myoclonic. Twenty five patients were followed for efficacy. Of that population 16 (64%) became seizure free and 5(20%) experienced a >50% decrease in seizure frequency. The most commonly reported side effect was sedation however, no patient discontinued therapy due to it.

The durability of response to clobazam was investigated in a retrospective review of two groups of patients whose seizures were initially well controlled with clobazam. (Singh 1995)These patients were termed patients with a sustained response and patients who developed tolerance. A group of 50 very good responders (patients with >75% reduction in seizures after the addition of clobazam who continued treatment for at least 1 month ) from a total population of 173 patients were further analyzed. With a mean follow-up of 37.5 months, 25 patients continued to respond and 25 developed tolerance. Tolerance was defined as a relapse to a level >50% of pre-treatment seizure frequency after an initial very good response for a minimum period of 1 month. These patients had a constant clobazam dose and no changes in concomitant therapy. Patients who demonstrated a sustained response had a shorter duration of epilepsy (mean 16.5 vs. 24.5 years, p = 0.015), a greater proportion of individuals with a known etiology for their epilepsy (48 vs. 16%, p = 0.006), and higher clobazam plasma levels (0.50 vs. 0.22 , p = 0.017),

Adverse Events (Safety Data)

Sentinel events
None reported

Deaths and Other Serious Adverse Events
A patient death has been reported use of clobazam. Please see section on Dermatologic warnings.

Warnings and Precautions
Somnolence or Sedation: Clobazam causes somnolence and sedation. In clinical trials, somnolence or sedation were reported at all effective doses and were dose-related. In general, somnolence and sedation begin within the first month of treatment and may diminish with continued treatment. Prescribers should monitor patients for somnolence and sedation, particularly with concomitant use of other central nervous system depressants. Prescribers should caution patients against engaging in hazardous activities requiring mental alertness, such as operating dangerous machinery or motor vehicles. Care should be taken when using with other sedative medications and also in the context of alcohol abuse.
Withdrawal: Abrupt discontinuation of clobazam should be avoided. Clobazam should be tapered by decreasing the dose every week by 5-10 mg/day until discontinuation. The risk of withdrawal symptoms is greater with higher doses. Withdrawal symptoms (e.g., convulsions, psychosis, hallucinations, behavioral disorder, tremor, and anxiety) have been reported following abrupt discontinuance of benzodiazepines.
Physical and Psychological Dependence: Patients with a history of substance abuse should be under careful surveillance. Clobazam in animal studies has been shown to increase reward seeking behaviors which may suggest an increased risk of addictive behavioral patterns

Suicidal Behavior and Ideation: Antiepileptic drugs (AEDs), including clobazam, increase the risk of suicidal thoughts or behavior in patients taking these drugs for any indication. Patients treated with any AED for any indication should be monitored for the emergence or worsening of depression, suicidal thoughts or behavior, and/or any unusual changes in mood or behavior.

Dermatologic: Clobazam has been associated with the development of serious skin reactions including Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) that can result in permanent harm and death. Data reviewed from the FDA Adverse Event Reporting System (FAERS) database identified 20 cases of SJS/TEN (6 in the U.S. and 14 abroad), all of which resulted in hospitalization, with one case resulting in blindness and another in death. Nineteen cases reported concomitant use of drugs associated with SJS/TEN (antiepileptic drugs [n=18], beta-lactam antibiotics [n=3], or sulfasalazine [n=2]); however, out of the 17 cases that provided specific timing information, 14 showed a close temporal relationship (within two months) between initiation of clobazam  and development of the serious skin reaction. FDA recommends that health care providers should: 
· Closely monitor patients taking clobazam for signs or symptoms of SJS/TEN, especially during the first 8 weeks of treatment or when re-introducing therapy. 
· Educate patients on the signs and symptoms of serious skin reactions and instruct them to seek immediate medical treatment at the first appearance of a skin rash, blistering or peeling of the skin, sores in the mouth, or hives. 
· Discontinue treatment at the first sign of rash, unless not drug-related. Providers should not continue treatment in patients presenting with a serious skin reaction and should consider alternative therapy. 
· Consider clobazam as a possible cause when evaluating patients with potentially drug-induced skin reactions in addition to other drugs known to affect the skin. 

Postmarketing Reports

Blood Disorders: Anemia, eosinophilia, leukopenia, thrombocytopenia 
Eye Disorders: Diplopia, vision blurred 
Gastrointestinal Disorders: Abdominal distention 
Lab: Hepatic enzyme increased 
Musculoskeletal: Muscle spasms 

Respiratory Disorders: Aspiration, respiratory depression 
Skin and Subcutaneous Tissue Disorders: Rash, Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN), urticaria

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 clobazam :  clonazepam, clorazepate
· LA/SA for trade name Onfi:  none found

Drug Interactions

Clobazam is CYP2C19 substrate; dose adjustment may be required when coadministered with strong or moderate CYP2C19 inhibitors (may result in increased systemic exposure to active metabolite, N-desmethlclobazam) a CYP2D6 inhibitor; lower doses of major CYP2D6 substrates may be required and a weak CYP3A4 inducer.

The Results from phase I studies in healthy adults and from a population pharmacokinetics analysis of patients with Lennox-Gastaut syndrome suggest no clinically meaningful pharmacokinetic drug-drug interactions between clobazam and drugs metabolized by CYP3A4, CYP2C19,CYP1A2, or CYP2C9.

A drug-drug interaction study (Walzer 2012) demonstrated no clinically significant changes when clobazam was administered with ketoconazole, tolbutamide, valproic acid, lamotrigine and omeprazole.

Conclusions

Clobazam offers a new treatment option for patients with refractory epilepsy. It has been found to be a safe, well-tolerated adjunctive antiepileptic medication that has had long-standing international experience in thousands of patients. Because of the refractory nature of some symptomatic generalized epilepsies, treatments have required the use of multiple AEDs and have relied upon any AED that showed decreased seizure frequency. Clobazam has demonstrated in retrospective reviews and trials that it can reduce the incidence of seizures and in some cases induce freedom from seizures. Patients with myoclonic or generalized tonic clonic appear to have the most benefit from clobazam therapy. Clobazam has been associated with the development of serious skin reactions including Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) that can result in permanent harm and death. Commonly reported adverse effects include somnolence, diplopia and dizziness. 
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