BENZODIAZEPINES

Dr. Porter – 2/15/02 

MOA for all benzodiazepines:  these drugs bind GABAA receptors in the CNS and facilitate the binding of GABA (↑ binding affinity, ↑ Cl- influx, so ↑ inhibitory effects of GABA).  All potentially have sedative (anxiolytic) – hypnotic effects.

	Drug Name
	
Pharmacokinetics

	Side effects / Problems
	Clinical Use* 

	Chlordiazepoxide

(Librium®)
	
	Titrate dose so that only a tremor is present for EtOH withdrawal.
	Anxiety, preoperative anxiety, acute EtOH withdrawal.

	Diazepam 

(Valium®)
	10 seconds to get into brain, stops seizures in ~1 min, t½ in brain = 15 minutes (much shorter than lorazepam).
	Titrate dose so that only a tremor is present for EtOH withdrawal
	Anxiety, muscle relaxant (muscle injuries, spasticity in degenerative disorders), acute EtOH w/d, preop anxiety, anti-convulsant.  DOC for status epilepticus (or lorazepam)

	Oxazepam

(Serax®)
	Directly conjugated (skips phases I and II of metabolism), so OK for elderly and hepatic disease.
	Titrate dose so that only a tremor is present for EtOH withdrawal
	Anxiety, EtOH w/d

	Flurazepam
(Dalmane®)
	Fast onset and t½ > 100 hrs, can be effective up to 4 weeks, w/ daytime sedation as well as ↑ sleep.
	
	Sedative-hypnotic: Primarily for hospitalized patients, due to v. long duration of action.

	Clorazepate
	Decarboxylation in gastric juice to active metabolite that is completely absorbed.
	Tolerance to anti-convulsant fx.  Titrate dose so that only a tremor is present for EtOH withdrawal
	Anxiety, EtOH w/d, anti-convulsant – tx partial seizures.

	Clonazepam
(Klonopin®)
	Very potent!  Longer t½ than Alprazolam.
	Problems w/ w/d & dependency.
	Anti-convulsant – tx absence seizures, but tolerance in 1-6 mo; panic disorder.  Can be used to ↓ muscle spasticity at non-sedative doses.

	Lorazepam

(Ativan®)
	Very potent! 2-3 minutes to get into brain, stops seizures in ~5 min, t½ in brain = 12-15 h (much longer than diazepam, so may be preferred).  Directly conjugated (skips phases I and II of metabolism), so OK for elderly and hepatic disease.
	Problems w/ w/d & dependency
	Anxiety, anxiety a/w depression.  DOC for status epilepticus (or diazepam)

	Alprazolam

(Xanax®)
	Very potent! Higher doses required for tx of panic d/o than for anxiety.
	Problems w/ w/d & dependency.  Short t½, may cause “breakthrough anxiety”.  
	Anxiety, anxiety a/w depression, panic disorder.


	Triazolam

(Halcion®)
	Very potent!  Fast-intermediate onset of action, short duration (t½ = 1.5 - 5h)
	Problems w/ w/d & dependency.  Tolerance w/in a few days, early a.m. insomnia, rebound insomnia, REM sleep rebound.  Only use for 7-10 days!
	Sedative-hypnotic (Insomnia).  Effective for people who can’t fall asleep. 

	Quazepam
	Fast onset of action, t½ = 39h
	
	Sedative-hypnotic

	Estazolam


	Intermediate onset (1-2h), t½ = 8-31h
	
	Sedative-hypnotic

	Midazolam

(Versed®)
	t½ = 1–2 h
	May CAUSE DEATH due to respiratory arrest in patients premedicated w/ narcotics or with COPD.
	Pre-op anesthesia: produces conscious sedation w/ muscle relaxation.  NOT a general anesthesia, but can produce amnesia of events following administration.


	Drug Name
	
Pharmacokinetics

	Side effects / Problems
	Clinical Use* 

	Temazepam

(Restoril®)
	Intermediate onset, t½ = 10-20 hrs, peak effect 2 – 3 hrs after oral dose.  No hepatic metabolism.  Directly conjugated (skips phases I and II of metabolism), so OK for elderly and hepatic disease.
	
	Sedative-hypnotic (Insomnia).  Useful for people with frequent wakening.


*Note:  All benzodiazepines potentially have all the same therapeutic effects – the ones shown here are “FDA approved”.

Most BDZ’s go through a 3-phase metabolism:  Phase I is oxidation to active metabolites, Phase II is hydroxylation to other active metabolites, and Phase III is conjugation with glucuronic acid to inactive, excreted metabolites.  Oxazepam, lorazepam, and temazepam are exceptions.

Alternative (non-benzodiazepine) drug for anxiety = buspirone (Buspar®), acting at 5-HT1A receptors (partial agonist) – has selective anxiolytic effect with no dependence, withdrawal, or EtOH interaction.  Slow onset of action (2-4 weeks).

Alternative (non-benzodiazepine) drug for insomnia = zolpidem (Ambien®), acting at BDZ receptors with a selective hypnotic effect (minimal anxiolytic, anticonvulsant and muscle relaxant effects).  Also minimal rebound insomnia  No withdrawal, little or no tolerance.

