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· General Information about sedative/hypnotic agents:

· These agents are used to produce varying degrees of CNS depression.  As sedatives, they produce calmness, drowsiness, relaxation and a decrease in motor activity, without a loss of consciousness.  As hypnotics, they induce a state of unconsciousness that is similar to natural sleep.  Their general therapeutic use is for the treatment of insomnia.

· Causes of Insomnia:

· jet lag

· changes in work shift

· personal, work or financial problems

· medical problems (pain, anxiety, depression)

· drug-induced insomnia (CNS stimulants, beta blockers, steroids, antidepressants, caffeine, nicotine, ethanol, hypnotic withdrawal)
· General Types of Insomnia:

· Insomnia is the inability to initiate or maintain sleep

	
	
	
	

	Type
	Duration
	Causes
	General Pharmacotherapeutic Approach

	Transient 
	<7 days
	Acute stress caused by situations or environments
	Resolves with removal of stressors. Medications could be used for no more than a few days

	Short-term
	< 1 month
	Continued personal stress
	Sleep Hygiene, avoid stimulants such as caffeine,
Medications for 7-10days transition to intermittent once 2-3 nights of quality sleep have occurred

	Chronic
	>1 month
	Psychiatric illness

Poor sleep hygiene

Sleep apnea

Restless leg syndrome

Other medical conditions

Substance abuse
	Identify and treat underlying medical or psychiatric problem. Sleep hygiene
Short courses and/or intermittent therapy preferred. Chronic use of sleep medications can be tried is some cases


· Treatment of Insomnia:

· Includes sleep, drug and psychiatric therapy

· Improve sleeping habits or sleep hygiene
· Increase exercise

· Decrease use of ethanol and caffeine

· Counseling and psychotherapy

· Adjunctive use of hypnotics
· Good Sleep Hygiene

· Put into place as cornerstone of therapy

· Maintain regular bedtime and awakening even on weekends

· Do not go to bed unless you are sleepy

· Length of sleep should make you feel rested. Avoid excess sleep periods

· Bedroom should be conducive to sleep. Minimize light, extreme temperatures, and noise

· Develop a set bedtime process or ritual (that is relaxing)

· If you cannot go to sleep or you cannot go to sleep. Do not stay in bed for more than 15 mins. Get up and work on activity until sleepy 
· Do not go to bed hungry or too full.

· Bed should only be used for sleep or sex; avoid watching TV, reading, etc

· Do not watch clock

· Avoid naps

· Avoid stimulants

· Avoid alcohol as it does not produce restful sleep

· Exercise daily; avoid near bedtime
· Sleep Agents

· General overview

· There are three major groups of sedative/hypnotic agents: the barbiturates, the benzodiazepines and the miscellaneous non-barb, non-benzo agents.  
· Avoid barbiturates 

· None should be used on a long-term basis for the treatment of insomnia.
·  Dependence and tolerance develop quickly following use.  
· The preferred agents today are the benzos or the newer non-barb/non benzo agents like Ambien.
· Medications for insomnia are adjunctive and should not be the sole therapeutic strategy. Nonpharmacologic strategies should be in place and any underlying causes should be treated.
· Benzodiazepines

· MOA:  See anxiety handout. The general characteristics of these agents have been discussed under anxiety.  While their most common use is in the treatment of anxiety, they are CNS depressants and thus produce sedation and hypnosis at appropriate doses.

· Clinical effects:  
· Induce and maintain sleep

· Benzos vary based on onset and duration

· Tolerance can occur with chronic use

· Intermittent pattern of use can minimize tolerance

· Withdrawal

· Physical dependence occurs with chronic use

· Symptoms include rebound insomnia, anxiety, light sensitivity, muscle twitches, seizures

· Taper to avoid withdrawal when discontinuing
· Adverse effects

· Daytime sedation (“Hangover”)

· Occurs more with longer half-life drugs and higher doses
· Rebound insomnia

· Occurs with abrupt discontinuation and last 1-2 days

· Taper dose especially if the Benzo has been used chronically

· Anterograde Amnesia

· All benzos can cause impairment of short-term memory; minimizing dose can reduce effect

· Geriatric Patients- Avoid when possible

· Causes memory problems

· Increases fall risk

	Common Benzodiazepines Used in Sleep Disorders

	Brand Name
	Generic Name
	Dose Range (for <65yo and  no hepatic or renal impairment
	Onset
	Duration

	Restoril
	Temazepam
	7.5-30mg
	1-2 hours
	6-10 hours (Intermediate)

	Halcion
	Triazolam
	0.125-0.25mg
	30 min
	2-5 hours (Short)

	ProSom
	Estazolam
	0.5-2mg
	1-2 hours
	6-10 hours(Intermediate)

	Doral
	Quazepam
	7.5-15mg
	30-60min
	10-20 hours (Long)

	Dalmane
	Flurazepam
	7.5-15mg
	30-60min
	10 hours (Long)


· Miscellaneous Non-barbiturate/Non-Benzodiazepines for Insomnia
· Benzodiazepine 1 receptor agonists:
· zolpidem (Ambien), zaleplon (Sonata), Esopiclone (Lunesta) ALL are C-IV controlled substances!
· Mechanism and clinical effects

· Chemical structure is different from Benzodiazepines

· Binds selectively to Benzodiazepine 1 receptors only

· Does not have any anticonvulsant, muscle-relaxant, respiratory depressant effect
· Less tolerance and risk of withdrawal

· Adverse effects

· Daytime drowsiness (less than Benzos)

· Amnesia

· GI upset

· Sleep eating and Sleep driving

· Rebound insomnia

· Eszopiclone may cause a metallic taste

· Drug Interactions:

· CYP 3A4 Substrates (except for zaleplon)

	Benzodiazepines 1 receptor agonists Used in Sleep Disorders
	

	Brand Name
	Generic Name
	Dose Range (for <65yo and  no hepatic or renal impairment
	Onset
	Duration
	Notes

	Lunesta
	Eszopiclone
	1-3mg
	45 mins
	5-7 hours
	Approved for chronic use

	Sonata
	Zaleplon
	5-10mg
	30 mins
	2 hours
	Rapid onset short duration, can be repeated if 4 or more hours still available

	Ambien
	Zolpidem
	5-10mg
	30 mins
	3-5 hours
	

	Ambien CR
	Zolpidem
	6.25-12.5
	30 min
	3-6 hours
	May lengthen sleep duration


· Ramelteon

· Melatonin agonist with no  GABA or Benzodiazepine receptor activity

· Improves time to fall asleep; little effect of sleep duration

· Can take up to 3 weeks to see full clinical effect

· No dependence or tolerance

· Can be used long term

· Useful in patients with history of substance abuse

· Not a controlled substance

· Adverse effects:

· Daytime sleepiness, dizziness, GI Upset

· Hyperprolactinemia has been reported

· Diphenhydramine (Benadryl)
· Takes advantage of sedative and anticholinergic effects

· Tachyphylaxis to sedative effects can occur in days to weeks

· Still can cause daytime sedation

· Adverse effects are related to Anticholinergic effects and are common

· Antidepressants

· Tricyclic depressants

· Doxepin, amitriptylline, etc

· See Antidepressant handout

· Consider adverse effects

· Trazodone

· Used to help induce sleep
· See antidepressant handout

Sedative Agents Used in the acute care or perioperative setting

· Benzodiazepines

	Common Benzodiazepine used in the Critical Care setting

	Brand Name
	Generic Name
	Onset
	Duration
	Prolonged duration in renal or hepatic failure
	t1/2
	Active metabolites
	Adverse effects

	Valium
	Diazepam
	2-4 min
	2-4 hours
	Prolonged in both renal/hepatic impairment
	24-48h
	Yes
	Hypotension; thrombophlebitis

	Ativan
	Lorazepam
	5-10 min
	4-6 hours
	No
	10-20h
	No
	Hypotension; IV formulation has propylene glycol that can cause toxicity with extended use

	Versed
	Midazolam
	2-4 mins
	1-2 hours
	Prolonged in both renal/hepatic impairment
	1-4 hours
	Yes
	Little to no hypotension or thromboplebitis


· Chloral Hydrate: 

· Indications:   

· It has generally been replaced by safer and more effective agents.
· preoperative sedation to lessen anxiety and induce sleep without depressing respiration or cough reflex

· in postoperative care 

· control of pain as an adjunct to opiates and analgesics

· preventing or suppressing alcohol withdrawal symptoms (rectal).  
· Chloral hydrate is effective as a hypnotic only for short-term use; it loses much of its effectiveness for inducing and maintaining sleep after 2 weeks of use

· MOA:  The mechanism of action by which the CNS is affected is not known. Hypnotic dosage produces mild cerebral depression and quiet, deep sleep. 
· In therapeutic doses, chloral hydrate has little effect on respiration, blood pressure and reflexes. 
· "Hangover" is less common than with most barbiturates and some benzodiazepines. 

· Contraindications:  Marked hepatic or renal impairment; severe cardiac disease; gastritis; hypersensitivity or idiosyncrasy to chloral derivatives.

· Pregnancy Category C. Lactation:  Chloral hydrate is excreted in breast milk; use by nursing mothers may cause sedation in the infant.

· Precautions:

· Acute intermittent porphyria:  Acute intermittent porphyria attacks may be precipitated by chloral hydrate; use with caution in susceptible patients.

· Skin/mucous membrane irritation:  Chloral derivatives irritate the skin and mucous membranes; gastric necrosis has occurred following intoxicating doses.

· Drug abuse and dependence:  May be habit forming. Exercise caution in administering to patients prone to addiction. 

· Prolonged use of large doses may result in psychic and physical dependence. Tolerance and psychologic dependence may develop by the second week of continued administration. Chloral hydrate addicts may take huge doses of the drug (up to 12 g nightly). Sudden withdrawal may result in CNS excitation with tremor, anxiety, hallucinations or even delirium, which may be fatal. Gastritis, skin eruptions and parenchymatous renal injury may also occur. 

· Hazardous tasks:  May produce drowsiness; patients should observe caution while driving or performing other tasks requiring alertness.

· Barbiturates:

· Can be classified as ultra short acting, intermediate acting or long acting depending on their lipid solubility and their onset and duration of action.
· amobarbital (Amytal)

· aprobarbital (Alurate)

· butabarbital (Butisol)

· mephobarbital (Metaral)

· pentobarbital (Nembutal)

· phenobarbital (Luminal)

· secobarbital (Seconal)
· MOA:  
· Barbs decrease activity of all brain cells, particular in the reticular activating system (RAS) in the brainstem that is responsible for wakefulness. 
·  Low doses may enhance the actions of GABA similar to benzodiazepines. 
· Higher doses of barbs may block glutamate (an excitatory amino acid) receptors. These agents produce CNS depression that is varied, ranging from sedation to death, depending on the agent used, the route of administration and the dose.  .

· Clinical effects: 
· decreased responsiveness to external stimuli, decreased psychological performance, relaxation, feeling of well being and drowsiness. 
· Therapeutic uses: 
· insomnia (generally should not be used for this anymore)

· preoperative medication (to relax and calm patient)

· anticonvulsant and anesthesia.

· Adverse effects:  
· At sedative doses, little or no effect is seen on CV and Respiratory function.  
· As hypnosis occurs, hypotension, bradycardia and respiratory depression are observed. 
·  As you increase dose, progressive CV and respiratory depression is seen.   P
· aradoxical excitement, restlessness and delirium may occur in select patients.   
· Barbs can produce extreme physical and psychological dependence.  A withdrawal syndrome, characterized by irritability, insomnia, anxiety, restlessness, tremors and convulsions, has been observed and may be life threatening. 

· Barbs have a narrow therapeutic window, the lethal dose may be as little as ten times the therapeutic dose with death from CV and respiratory failure. 

· Drug Interactions: Barbs are classic liver enzyme inducers and will induce the metabolism of themselves as well as other agents taken that are metabolized by the liver.  Potential for drug interactions is high.  Additive or synergistic effects with to other CNS depressants, especially ethanol may be observed.  See Drug Info Handbook for listing.

