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ANXIETY

· Definition:  Anxiety is defined as an uncomfortable feeling of vague fear or apprehension accompanied by physical sensations.  Anxiety is often a normal and beneficial response, but becomes an illness when it is excessive, very disturbing and interferes with daily functioning.

· Two features of anxiety can be described.  Mental features such as worry, fear, difficulty in concentrating and physical features such as trembling, racing heart, shortness of breath, etc.  (typically related to increased sympathetic nervous system activity).

· Types of anxiety disorders

· Five types of anxiety disorders have been described:
· Generalized anxiety disorder

· Panic disorder

· Phobic disorder

· Obsessive-compulsive disorder

· Post-traumatic stress disorder

· Social anxiety disorder
· Agents useful in the treatment of anxiety

· benzodiazepines

· buspirone 

· SSRIs (see depression handout)

· antihistamines (esp. hydroxyzine)

· meprobamate (limited usefulness today due to availability of safer agents)

· beta-blockers
· clonidine?

	Common Anxiety Disorders and their pharmacologic treatment options

	
	Description 
	Common Medication Treatments
	2nd line treatments
	Common Adjunctive Treatments

	Generalized Anxiety Disorder
	Excessive anxiety, uncontrolled worry; feeling on edge; poor concentration; fatigue
	Benzos for initial control with transition to antidepressants such as SSRIs; Can start SSRI instead on Benzos. 
	Buspirone-quick onset than SSRIs but not as quick as benzos

Hydroxyzine
	

	Panic Disorder
	Fear of dying; fear of escaping fearful situations, chest pain, shortness of breath, palpitations, sweating
	Long acting benzos and or antidepressants (Buspirone does not work)
	
	

	Obsessive Compulsive Disorder
	Recurrent thoughts or impulses; repetitive activities or mental acts that reduce anxiety caused by obessions
	SSRIs
	Clomipramine (a TCA)
	

	Post-traumatic stress disorder
	Flashbacks of traumatic event; recurring or disturning dreams/memories

Avoids people, feelings, conversations related to trauma; hypervigilance, insomnia
	Sertraline and paroxetine are first line (less activating than other SSRIs)
	
	Mood stabilizers like topiramate

Beta-blockers

Clonidine

	Social Anxiety
	Fear of situations such as speaking, interacting with authority figures. Fear of being embarrassed, humiliated; physical symptoms such as diarrhea, sweating, tremor
	SSRIs, venlafaxine; Beta-blockers before if performance related
	
	


Benzodiazepines

· Mechanism of Action: 
· GABA is the majority inhibitory neurotransmitter in the CNS. GABA receptors are found on Chloride ion channels on neurons. Binding of GABA causes the chloride channel to open which leads to hyperpolarization of the cell and reduces the ability of the neuron to become excited. 
· Benzodiazepines appear to potentiate the effects of gamma-aminobutyrate (GABA) (ie, they facilitate inhibitory GABA neurotransmission) by binding to specific benzodiazepine receptor sites on the chloride channel. 
· There are at least two benzodiazepine receptors, BZ 1 and BZ 2.

· BZ 1 is thought to be associated with sleep mechanisms

· BZ 2 is associated with memory, motor, sensory and cognitive functions. 
· The activity of the benzodiazepines may involve the following sites: Spinal cord (muscle relaxation); brain stem (anticonvulsant properties); cerebellum (ataxia); limbic and cortical areas (emotional behavior).
· All benzodiazepines share the following properties (though the degree varies with each agent)

· Anxiolytic

· Hypnotic

· Muscle Relaxation

· Anticonvulsant

· Amnesic actions

·  Anxiolytic effects are distinct from nonspecific consequences of CNS depression (ie, sedation and motor impairment). Tolerance to hypnotic actions occurs within days
·  A distinctive feature of the benzodiazepines is the wide margin of safety between therapeutic and toxic doses. 
· Ataxia and sedation occur only at doses beyond those needed for anxiolytic effects.
· There is little clinical evidence to suggest that one benzodiazepine is more effective than another. The major differences are reflected in their pharmacokinetic profiles and relative costs.

· Pharmacokinetics: 
· Absorption: The major determinant of the onset and intensity of action of a single oral dose of a benzodiazepine is the rate of absorption from the GI tract. Benzodiazepines are readily absorbed following oral administration.  
· Distribution: The highly lipid soluble benzodiazepines are widely distributed in the body tissues and highly bound to plasma proteins (70% to 99%). 
· The duration of action is related to their lipid solubility. Highly lipophilic drugs, like diazepam, are rapidly taken into the brain and then rapidly redistributed throughout the body. 
· The effect of lipid solubility on duration of action is complicated by hepatic biotransformation to active metabolites; cumulative effects occur with chronic administration. 
· Metabolism:

· Since hepatic biotransformation is the predominant route for benzodiazepine metabolism, the disposition of these drugs maybe impaired in patients with chronic liver disease. 
· Oxazepam and lorazepam are metabolized to inactive compounds and therefore have relatively short half-lives and duration of activity. Because of their simple one-step inactivation, oxazepam or lorazepam may be preferred in patients with liver disease and in the elderly.  
	Common Benzodiazepines Used in Anxiety Disorders

	Brand Name
	Generic Name
	Dose Range (for <65yo and  no hepatic or renal impairment
	Elimination  t1/2
	Active Metabolites

	Xanax
	Alprazolam
	0.5-8mg/day
	12-15 hours
	Not Significant

	Ativan
	Lorazepam
	1-10mg/day 
	10-20 hours
	None

	Klonopin
	Clonazepam
	0.25-20mg/day
	20-50 hours
	Not Significant

	Valium
	Diazepam
	2-40mg/day
	>100
	Yes (N-desmethyl diazepam)

	Serax
	Oxazepam
	30-120mg/day
	5-14 hours
	 None

	Librium
	Chlordiazepoxide
	10-100mg/day
	>100
	Yes (N-desmethyl diazepam)

	Tranxene
	Clorazepate
	7.5-90mg/day
	>100
	Yes (N-desmethyl diazepam)


General characteristics of Short half-life Benzodiazepines
· High potency

· Rapid acting-allows quicker control of symptoms

· Tolerance to hypnotic effect is rapid

· Withdrawal more common and break through symptoms between doses

· Use for acute management 

General characteristics of Long half-life Benzodiazepines

· Lower potency

· Long-lasting effects during the day

· Withdrawal symptoms less and occur less often

· More hangover effect in the morning

· Problematic in elderly because of accumulation 
· Indications:

· Anxiety: For the management of anxiety disorders or for the short-term relief of the symptoms of anxiety. Anxiety or tension associated with the stress of everyday life usually does not require treatment with an antianxiety agent.

· In addition to use as antianxiety agents, some benzodiazepines are also useful as hypnotics, anticonvulsants and muscle relaxants. Midazolam, an injectable short-acting benzodiazepine, is used for induction of general anesthesia, preoperative sedation, conscious sedation for diagnostic procedures.

· Unlabeled uses: Management of irritable bowel syndrome, panic attacks; status epilepticus, chemotherapy-induced nausea and vomiting, acute alcohol withdrawal syndrome, and chronic insomnia.

· Contraindications:  
· Hypersensitivity to benzodiazepines;
·  psychoses; acute narrow-angle glaucoma (may be used in patients with open-angle glaucoma and appropriate therapy);
·  children < 6 months; lactation (diazepam); 
· coadministration with ketoconazole and itraconazole due to inhibition of cytochrome P450 3A . 

· Warnings:

· Use with caution in patients with history of substance abuse

· Dependence: Prolonged use of therapeutic doses can lead to dependence. 
· Withdrawal syndrome has occurred after as little as 4 to 6 weeks treatment. 
· It is more likely if the drug is short-acting (eg, alprazolam), taken regularly for > 3 months and abruptly discontinued. 
· When discontinuing therapy in patients who have used these agents for prolonged periods, decrease dosage gradually over 4 to 8 weeks to avoid the possibility of withdrawal symptoms, especially in patients with a history of seizures or epilepsy, regardless of their concomitant anticonvulsant drug therapy.

· Renal/Hepatic function impairment: Observe usual precautions in the presence of impaired renal or hepatic function to avoid accumulation of these agents. 

· Elderly: The initial dose should be small and dosage increments made gradually, in accordance with the response of the patient, to preclude ataxia or excessive sedation. 
· Hypotension is rare; however, use with caution if cardiac complications may result from a drop in blood pressure.

· Pregnancy: Category D. 

· Lactation: Benzodiazepines are excreted in breast milk ( lorazepam not known). Since neonates metabolize benzodiazepines more slowly than adults, accumulation of the drug and its metabolites to toxic levels is possible. 

· Precautions

· Paradoxical reactions: Excitement, stimulation and acute rage have occurred in psychiatric patients and hyperactive aggressive children. 
· Hazardous tasks: May produce drowsiness or dizziness; observe caution while driving or performing other tasks requiring alertness.
·  Drug Interactions:

· The elimination of benzodiazepines that undergo oxidative hepatic,metabolism (alprazolam, chlordiazepoxide, clorazepate, diazepam, halazepam, prazepam) may be decreased by the following drugs due to inhibition of hepatic metabolism. Pharmacologic effects of these benzodiazepines may be increased and excessive sedation/impaired psychomotor function may occur.

· cimetidine

· contraceptives, oral

· disulfiram

· fluoxetine

· isoniazid

· ketoconazole

· metoprolol

· propoxyphene

· propranolol

· valproic acid

· Alcohol and other CNS depressants (eg, barbiturates, narcotics): 

· Increased CNS effects (eg, impaired psychomotor function, sedation) may occur.

· Antacids may alter the rate but generally not the extent of GI

· absorption. Staggering administration times may help avoid possible interaction.

· Digoxin's serum concentrations may be increased. Toxicity 

· characterized by GI and neuropsychiatric symptoms and cardiac arrhythmias may occur. Monitor digoxin serum levels.

· Phenytoin serum concentrations may be increased, resulting in toxicity, but data are conflicting. 

· Adverse Reactions: 
·  Discontinuation of therapy due to undesirable effects is rare. 
· Transient mild drowsiness is commonly seen in the first few days of therapy. 
· Drowsiness, ataxia and confusion have occurred, especially in the elderly and debilitated. 
· If persistent, reduce dosage. 
· Other CNS effects include euphoria; nervousness; irritability; difficulty in concentration; agitation; inability to perform complex mental functions; akathisia; unsteadiness; ataxia; incoordination; weakness and "glassy-eyed" appearance.

· Decrease in systolic blood pressure has been observed.

Buspirone (Buspar)

· Mechanism of action:  Buspirone HCl is an azaspirodecanedione agent not chemically or pharmacologically related to the benzodiazepines, barbiturates or other sedative/anxiolytic drugs. 
· Mechanism of action is unknown. Buspirone differs from benzodiazepines in that it does not exert anticonvulsant or muscle relaxant effects.
·  It also lacks prominent sedative effects associated with more typical anxiolytics. In vitro, buspirone has a high affinity for serotonin (5-HT 1 A) receptors; 
· It has no significant affinity for benzodiazepine receptors and does not affect GABA bindings.
·  Buspirone has moderate affinity for brain D 2 -dopamine receptors and appears to act as a presynaptic dopamine agonist. It also increases norepinephrine metabolism in the locus ceruleus.

· Clinical Use:  Patients on buspirone often show improvement within 7 to 10 days. However, as with many psychotropic drugs, optimal therapeutic results are generally achieved after 3 to 4 weeks of treatment.

· Indications:  Management of anxiety disorders or short-term relief of symptoms of anxiety.  Unlabeled uses: Buspirone may be useful in decreasing the symptoms (eg, aches, pains, fatigue, cramps, irritability) of premenstrual syndrome.
·   Contraindications:  Hypersensitivity to buspirone HCl.
·  Warnings:  

· Buspirone has shown no potential for abuse or diversion and there is no evidence that it causes tolerance or physical or psychological dependence.

· Since buspirone is metabolized by the liver and excreted by the kidneys, do not use in patients with severe hepatic or renal impairment.

· Elderly: Buspirone has not been systematically evaluated in older patients; however, several hundred elderly patients have participated in clinical studies and no unusual adverse age-related phenomena have been identified.

· Pregnancy: Category B. 

· Lactation: The extent of the excretion in breast milk of buspirone or its metabolites is not known. Avoid administration to nursing women, if possible.

· Children: Safety and efficacy for use in children < 18 years are not known.

· Precautions:  

· Interference with cognitive and motor performance: Buspirone is less sedating than other anxiolytics and does not produce significant functional impairment. However, its CNS effect may not be predictable. Therefore, caution patients about driving or using complex machinery until they are certain that buspirone does not affect them adversely.
· Dopamine receptor binding: Buspirone can bind to central dopamine receptors; a question has been raised about its potential to cause acute and chronic changes in dopamine-mediated neurological function (eg, dystonia, pseudoparkinsonism, akathisia, tardive dyskinesia). Clinical experience in controlled trials has failed to identify any significant neuroleptic-like activity; however, a syndrome of restlessness has appeared shortly after initiation of treatment in a small fraction of buspirone-treated patients. 

·  Drug Interactions:
· Alcohol: Formal studies of the interaction of buspirone with alcohol indicate that buspirone does not increase alcohol-induced impairment in motor and mental performance, but it is prudent to avoid concomitant use.
· Haloperidol and buspirone coadministration may result in increased serum haloperidol concentrations.
· Monoamine oxidase inhibitors (MAOIs): There have been reports of elevated blood pressure when buspirone was added to a regimen including an MAOI. Therefore, do not use concomitantly.

· Adverse Reactions:
· CNS disturbances (3.4%), primarily dizziness, insomnia, nervousness, drowsiness and lightheadedness
· GI disturbances (1.2%), primarily nausea
· miscellaneous disturbances (1.1%), primarily headache and fatigue.

· Patient Information:
· Optimum results are generally achieved after 3 to 4 weeks of treatment. Some improvement will be seen in 7 to 10 days
Miscellaneous Agents
· Hydroxyzine

· Antihistamine. Has FDA approval for anxiety

· 25mg BID is usual starting dose

· Anticholinergic adverse effects common

· Ideal drug for patients with anxiety and history of substance abuse that need quick control of symptoms

· Beta-blockers

· Work more on physiologic symptoms of anxiety

· Decrease tachycardia, tremor, blushing

· Propranolol and atenolol are often used

· Best for performance-related anxiety

· Take 1-2 hours before

· Avoid antipsychotic unless psychosis is present. Anxiety is not psychosis

· Barbiturates should be avoided

