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Classification:
	Antiepileptic (Long acting benzodiazepines)

Pharmacology: 
The exact mechanism of action of clobazam is not fully understood but is thought to involve potentiation of GABAergic neurotransmission resulting from binding at the benzodiazepine site of the GABAᴀ receptor.

Pharmacokinetics: 
Absorption: Clobazam is rapidly and extensively absorbed after oral administration. Clobazam oral tablet is 100% bioavailable compared to its liquid (suspension) formulation. Though, both formulations were shown to have similar bioavailability under fasted condition. 
Distribution: it is lipophilic and distributes rapidly throughout the body. At steady state, apparent volume of distribution is 100 L. 
Metabolism: it is extensively metabolized in the liver via N-demethylation by CYP3A4 (lesser extent, CYP2C19 and CYP2B6) to the active metabolite N-desmethylclobazam. The capacity for N-demethylation of clobazam declines with age in men; however, age has minimal effect on the clearance of the drug in women. There are data to suggest that clobazam is metabolized more extensively in children than in adult. The active metabolite is also metabolized by CYP2C19 enzyme.  
Excretion: Clobazam is 82% renally excreted. It has elimination half-life of 36-42 hours. Clobazam metabolite (N-desmethylclobazam) has 71-82 hours of half-life.

Indication: 
Clobazam is indicated for the adjunctive treatment of seizures associated with Lennox-Gastaut syndrome (LGS) in patients 2 years of age or older.

Dosage and Administration:
· Pediatrics: safety and efficacy not established in patients less than 2 years of age.
· Adults: 20-30 mg/day by mouth divided into daily or twice a day dosing. 
· Elderly patients can be start on 10 mg/day.  
· The maximum recommended dose is 60 mg/day.
· Each dose (based on body weight) in following table has been shown to be effective, although effectiveness increases with increasing dose. Dose is based on patient’s body weight. The total daily dose should be divided and given twice daily. A total daily dose of 5 mg (2 mL) can be given once daily.

	
Daily dose
	≤30 kg body weight
	>30 kg body weight

	
	Tablets
	Oral suspension
	Tablets
	Oral suspension

	Starting dose (low)
	5 mg
	2 mL
	10 mg
	4 mL

	Starting dose (medium)
	10 mg
	4 mL
	20 mg
	8 mL

	Starting dose (high)
	20 mg
	8 mL
	40 mg
	16 mL


· Clobazam tablets can be administered as whole, broken in half along the score, or crushed and mixed in applesauce.
· Clobazam suspension can be taken with or without food and should be shaken well before each administration.  Patient should only use the oral dosing syringes provided with each carton.  Two syringes are provided and the second one should be reserved as replacement in case the first syringe is damaged or lost. 

Dosage adjustment:
· Renal impairment (mild to moderate) – no dosage adjustment required
· Hepatic impairment (Child-Pugh score 5 to 9): initial 5 mg orally once daily, titrated no faster than every 7 days to 10 to 20 mg/day in 2 divided doses depending on weight. Maximum dose is 20 to 40 mg/day if tolerated, starting on day 21. 
· Concurrent use of CYP2C19 inhibitors (e.g. fluconazole, fluvoxamine, ticlopidine, omeprazole) may require clobazam dose reduction as it increases drug concentration (up to five fold).
· Geriatric: initially 5mg orally once daily, titrated no faster than every 7 days to 10 to 20 mg/day in 2 divided doses depending on weight; if tolerated may titrate to max dose of 20 to 40 mg/day depending on weight starting on day 21. 

Adverse Reactions: 
· Neurologic: Ataxia (2% to 10%), Insomnia (2% to 7%), Dysarthria (2% to 5%), Somnolence (16% to 25%), Sedation (2% to 9%), lethargy (5% to 10)
· Gastrointestinal: Drooling (3% to 14%), Constipation (2% to 10%), Vomiting (5% to 9%)
· Renal: Urinary tract infection (2% to 5%)
· Psychiatric: Aggressive behavior (3% to 14%),
· Respiratory: Cough (3% to 7%), Upper respiratory tract infection (10% to 14%) 
· Others: Fever (10% to 17%),

Contraindications: None 

Interactions:
· Concurrent use of clobazam and thioridazine may result in increased thioridazine plasma concentrations which may lead to potential life-threatening, pro-arrhythmic effects such as torsade de pointes.
· Hormonal Contraceptives: Clobazam is a weak CYP3A4 inducer. As some hormonal contraceptives are metabolized by CYP3A4, their effectiveness may be diminished when given with clobazam. Additional non-hormonal forms of contraception are recommended when using clobazam.
· Drugs Metabolized by CYP2D6: Clobazam inhibits CYP2D6. Dose adjustment of drugs metabolized by CYP2D6 may be necessary.
· Strong and moderate inhibitors of CYP2C19: Strong and moderate inhibitors of CYP2C19 may result in increased exposure to N-desmethylclobazam, the active metabolite of clobazam. This may increase the risk of dose-related adverse reactions. Dosage adjustment of clobazam may be necessary when co-administered with strong CYP2C19 inhibitors (e.g., fluconazole, fluvoxamine, ticlopidine) or moderate CYP2C19 inhibitors (e.g., omeprazole).
· CNS Depressants and Alcohol: Concomitant use of clobazam with other CNS depressant (including alcohol) may increase risk of sedation and somnolence. 

Precautions:
· Pregnancy category - C 
· Avoid abrupt discontinuation of this drug as it may cause precipitate or exacerbate seizures or result in withdrawal syndrome (taper dose gradually to discontinue)
· hepatic impairment; dose adjustment recommended
· physical or psychological dependence may occur
· somnolence and sedation have been reported, particularly with concomitant use with other CNS depressants; monitoring recommended
· suicidal behavior and ideation may occur; monitoring recommended.
· Use cautiously in the elderly as it may accumulate and lead to psychomotor impairment


Cost:
	Drug Name
	Strength
	Package Size
	AWP Price

	Clobazam (Onfi) tablet
	10 mg
	100 tablets
	$886.96

	Clobazam (Onfi) tablet
	20 mg
	100 tablets
	$1773.90

	Clobazam (Onfi) suspension
	2.5 mg/mL
	120 mL
	$579.60



Monitoring Parameters:
· Decreased frequency or resolution of seizures is indicative of clinical efficacy
· Signs and symptoms of CNS depression
· worsening depression, suicidal thoughts or behaviors, and unusual changes in mood or behavior

Product Identification:
Clobazam is schedule-IV controlled substance as it can be abused or lead to dependence. 
	Dose
	Manufacturer
	Color
	Shape
	Imprint

	10 mg tablet
	Catalent Pharma U.S.A.
	White
	Oval
	“1” and “0”

	20 mg tablet
	Catalent Pharma U.S.A.
	White
	Oval
	“2” and “0”

	2.5 mg/mL suspension
	Rosemont Pharmaceuticals Ltd. U.K.
	Off-white liquid
	N/A
	N/A



Efficacy:
A randomized, multicenter, double-blind, placebo controlled study (N=238) was performed to assess effectiveness of clobazam. Patients age 2-54 years weighing ≥12.5 kg and who had onset of LGS before 11 years of age were randomly selected to receive placebo or one of three difference maintenance doses of clobazam. Primary efficacy was measured based on the percent reduction in the weekly frequency of drop seizures (atonic, tonic, or myoclonic), from the 4-week baseline period followed by a 3-week titration period and 12-week maintenance period. Different clobazam doses low (0.25 mg/kg/day), medium (0.5 mg/kg/day), and high (1.0 mg/kg/day) were statistically superior (p ≤ 0.05) to the placebo group. There was no evidence that tolerance to the therapeutic effect of clobazam developed during 3-months maintenance period. Efficacy was dosage dependent, with decrease in drop seizure frequency in low, medium, and high dosage groups were 41.2% (p = 0.0120), 49.4% (p = 0.0015), and 68.3% (p < 0.0001) respectively which is also presented Figure A. In both medium and high dosage groups, more patients had decreases in weekly drop seizures >50% relative to those in placebo groups. Clobazam exhibited similar efficacy for older patients as well as younger patients and response to treatment was both persistent and early. [Reference 4]

[image: ]
A phase II, multicenter, randomized, double-blind, dosage-ranging study (N=68) was designed to evaluate safety and efficacy of clobazam. The patients (age 2-26 years) populations were selected from the following criteria for the study : (1) diagnosed with LGS, (2) have greater than one type of generalized seizure, (3) be less than 11 years of age at the onset of LGS, (4) weigh a minimum of 12.5 kg, (5) be on 1-3 antiepileptic drugs and on a stable dose for at least 4 weeks before screening and (6) have at least two drop seizures per week.  The study comprised a 4 week baseline, 3 weeks titration and 4 week maintenance period of clobazam low dose (0.25 mg/kg/day) and high dose (1.0 mg/kg/day). The primary efficacy analysis was the percent reduction in drop seizure rates (average per week) from the 4-week baseline period compared to the 4-week maintenance period within each treatment group. Significantly more patients in the high-dose group (N=36) compared to the low dose group (N=32) had a reduction in weekly drop seizure rates of ≥25% (p=0.0025), ≥50% (p=0.0001), ≥75% (p=0.0006) from baseline to maintenance. All patients in the high-dose group showed a ≥40% improvement in drop seizure rates from baseline to maintenance. This study concluded that the reduction in drop seizure rates were significantly greater in the high-dose group compared with the low-dose group (p=0.0001). [Reference 3]Figure A


Additionally, a group of 56 patients (age 6-59 years) were studied for finding out efficacy of clobazam in following categories:  the eradication of seizures, a reduction of seizures by more than 50%, no effects and seizures made worse. The maintenance dose of clobazam varied from 10 to 30 mg per day and it had to be taken for 1 month to 8 years. In 14 patients, seizures were completely eradicated. In 27 patients, there was reduction in seizures more than 50%. Overall 75% of patients benefited from clobazam use. Ten patients did not see beneficial effects with clobazam. Among the participants, three patients took clobazam throughout a pregnancy. A 30 year old woman with primary generalized epilepsy whose seizures had been eradicated for 8 years after commencing clobazam 10mg twice a day along with carbamazepine, had a normal infant. [Reference 8]

Conclusions:
Clobazam is well-tolerated and is indicated for adjunctive treatment of seizures associated with Lennox-Gastaut Syndrome in patients 2 years of age or older. Patients on high-dose clobazam were more likely to show significant improvements in overall symptoms compared to low-dose clobazam. In most patients, mild and transient side effects were reported with withdrawal of clobazam therapy but are lower in comparison to other benzodiazepines compounds. Clobazam has proven to be a promising agent for treatment of seizures in Lennox-Gastaut Syndrome patients

Recommendation: Add to formulary 
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