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The most frequent request by patients in opiate treatment programs is for anti-anxiety medications.  Many street opiate users have secured benzodiazepines illicitly from their suppliers.  Benzodiazepines, particularly Xanax®, are used to boost opiate highs and to blunt the anxiety experienced in the down of withdrawal.  As a result, treatment providers often view benzodiazepines as drugs of abuse.  When patients seek a legitimate replacement source from their opiate treatment program, they are generally categorically rejected.

Yet, the refusal of many programs to consider that benzodiazepines may have a legitimate place in the treatment of some patients ignores the important principle that many substance abusers simultaneously suffer from significant psychological difficulties.  Addressing opiate addiction without likewise treating co-existing anxiety can seriously compromise a patient’s chances for recovery.

This paper seeks to explain the role benzodiazepines play in both abuse and recovery.  It is addressed to two audiences.  It is designed primarily as a fact sheet for our patients.  Benzodiazepine use carries with it significant consequences.  Patients who are contemplating treatment should be aware that these are not drugs without important side effects.  They are also drugs that in themselves cause physical dependence.  Discontinuing their use is difficult once they have been used regularly.

Secondarily, this essay is a literature review of current thinking by the medical community concerning the pharmacology and therapeutic role of this class of medications.  Benzodiazepines are an important class of pharmaceuticals for the treatment of anxiety disorders, for which other less physiologically habituating alternatives may be more appropriate.  The scientific and psychiatric sections of this essay may be “too much information” for some readers.  These sections are set off into smaller print.
Clinical Utilization

Benzodiazepines exhibit a range of effects.  Although they all act through similar mechanisms, their individual properties differ as to the conditions they are designed to treat.  Anxiety and insomnia are the major indications for this class, but their properties are broader:

1. Anxiolytics

2. Sedative-Hypnotics

3. Anticonvulsants

4. Muscle Relaxants

5. Pre-anesthetic

Benzodiazepines are frequently employed in the treatment of anxiety disorders, including panic attacks.  Panic is best aborted by rapid onset, high potency medications such as alprazolam or lorazepam, while generalized anxiety disorder is often better controlled using medications with longer duration such as clonazepam.  The rapid onset benzodiazepines, when utilized for persistent anxiety, often are accompanied by sedation and rapid on/off cycling that requires frequent re-dosing.

The hypnotic effects of the benzodiazepines refer to their ability to induce sleep, while sedation refers to mental clouding, drowsiness and slowed responsiveness.  Effective treatment of insomnia attempts to reduce the length of time a patient spends falling into sleep while avoiding sedation or hangover the following morning.  Usually rapid onset agents with short durations of action are most effective, although individual patients may benefit from medications with longer acting profiles.

Certain benzodiazepines are used for their short term, rapid onset as anticonvulsants.  Intermittent and acute use avoids the development of tolerance that is generally found when these medications have been proposed as prophalytic anti-seizure medications.  Diazepam is particularly useful for breakthrough seizures for patients routinely taking other medications, and lorazepam is generally employed in alcohol withdrawal associated seizures.

Indications among the benzodiazepines for use as muscle relaxants are formally limited to diazepam, but some of the others possess lesser effects.  This property is often an undesirable side effect, particularly in the elderly, where benzodiazepine use has an important association with falls and skeletal injuries.

Short acting benzodiazepines are also commonly used as pre-anesthetics in preparing patients for surgery or outpatient procedures.  Under conditions of conscious sedation, their combination of muscle relaxation, sedation and the reduction of anxiety assist in the performance of procedures.  They are not true anesthetics producing unconsciousness, but several potent agents induce anterograde amnesia or forgetfulness for the events that occur shortly after their administration.  Potent rapid onset and short acting agents that can be given intravenously, such as midazolam or diazepam, are preferred so that recovery time is minimized.

Depending upon the desired effect, certain agents are preferred over the others for the treatment of specific conditions.  But each of these medications in this class exhibits varying aspects of these general properties, often as side effects that can complicate their clinical effectiveness.

Molecular Mechanism of Action

The molecular basis of benzodiazepine action enhances the neuro-inhibitory function of gamma-aminobutyric acid (GABA).  GABA receptors are diffusely distributed throughout the central nervous system.  When benzodiazepines bind to the receptor site, the inhibitory effect of the neuro-transmitter GABA is increased.  Ethanol and the barbiturates also target this site.

Pharmacokinetics

Benzodiazepines exert their effect only after entering the central nervous system.  The brain’s blood flow is virtually isolated from the rest of the body.  Medications gaining access to the brain must pass through a barrier.  Those that are fat soluble as opposed to water soluble, pass more completely and rapidly.

The effect of benzodiazepines depends upon their concentration in the brain, which likewise depends upon their concentration in the remainder of the body’s blood supply.  These compounds do not linger on central nervous system receptors.  Compounds with long half-lives, the time it takes for fifty percent of the medication to be cleared, have active degradation products which themselves must be cleared from the body.  The majority of the degradative pathway is found in the liver.

In order for a drug to take effect it must enter the blood stream and then gain access to the brain.  Oral medications differ in the speed with which they are absorbed from the stomach and small intestine into the blood supply.  They also vary in the speed by which they enter the central nervous system.  Medications used for insomnia or to treat panic attacks must have rapid onset.  Benzodiazepines utilized to treat generalized anxiety do not require rapid onset.  Anxiety agents work best if their effect is prolonged.  Longer half-life drugs are selected for this purpose.  For sleep, however, short half-life agents are preferred so as to avoid sedation following awakening.

The elimination half-life is often confused with duration of action.  Duration of action depends upon receptor binding affinity, which in turn depends upon medication concentration in the brain.  A single dose of a long half-life medication may have only a short duration of action if it can easily diffuse out of the brain, is thereafter widely distributed among other organs in the body and has a relatively ineffective metabolite.  Diazepam with its much longer half-life is not considered to have as long a duration of action when used in emergencies for seizures as lorazepam with its half-life ten times shorter.

Half-life is important to considerations of steady state maintenance and withdrawal.  Consistent blood levels are only achieved after five half-lives have passed.  Similarly, it takes five half-lives for a drug to become ninety percent eliminated from the body.  Patients achieve consistent benefits from long half-life agents and do not experience rapid withdrawal effects from discontinuation until days have passed as opposed to mere hours for rapidly metabolized short half-life drugs.

Tolerance

The development of tolerance to the long-term administration of a medication represents the neuro-behavioral adaptation of the patient to the effects of a drug.  Tolerance is a state of adaptation in which exposure to a drug induces changes that result in a diminution of one or more of the drug’s effects over time.
  Tolerance may apply to the therapeutic objectives of a drug or to its side effects.  Although it often develops, long-term use does not imply tolerance.  Patients can use a medication for a prolonged period without developing tolerance to its effects or side effects.
	Benzodiazepine
	Brand Name
	Relative

Dose (mg)
	Hours

to Peak
	Half-Life
	Indication

	Alprazolam
	Xanax®
	1.0
	1-2
	9-20
	A

	Chordiazepoxide
	Librium
	50
	1-4
	24-100
	A,C

	Clonazepam
	Klonopin
	0.5
	1-4
	10-60
	A,C

	Diazepam
	Valium
	10
	1-2
	30-200
	A,C,H,M,P

	Estazolam
	Prosom
	2
	0.5
	8-24
	H

	Flurazepam
	Dalmane
	30
	0.5-1
	40-250
	H

	Lorazepam
	Ativan
	2.0
	2-4
	8-24
	A,C,P

	Midazolam
	Versed
	2.5 (IV)
	(IV)
	1.5-3
	P

	Oxazepam
	Serax
	30
	2-3
	3-25
	A

	Quazepam
	Doral
	15
	1.5
	39-120
	H

	Temazepam
	Restoril
	20
	2.5
	3-25
	H

	Triazolam
	Halcion
	0.50
	1-2
	1.5-5
	H

	Zaleplon*
	Sonata
	10
	1-2
	1-2
	H

	Zolpidem*
	Ambien
	10
	1-2
	1.5-3
	H


(A) Anxiolytic  (H) Sedative-Hypnotic  (C) Anticonvulsant  (M) Muscle Relaxant  (P) Pre-anesthetic

Extended half-lives represent the presence of active metabolites.  Equivalences and pharmacokinetics vary depending upon source cited.  Indications identified are not limited to product labeling, and individual agents may be employed therapeutically for purposes beyond those listed.

* Non-benzodiazepine with essentially the same actions.

Cognitive Effects of Benzodiazepines

The benzodiazepines are associated with sedation, inattention and amnesia.  These impacts on cognitive function are not identical for short term and habitual use.  Tolerance or accommodation to these side effects develops for some, but not all deficits.

Benzodiazepines initially induce significant levels of sedation after dosing with even commonly prescribed quantities.  With long-term use, sedation remains measurable but of reduced intensity for the early period of the drug’s therapeutic cycle.  Sedation contributes to traffic accidents and occupational injuries.  The sedative effects of benzodiazepines are enhanced with ingestion of alcohol.

Attention refers to the ability to focus on and attend to events or thought processes.  Benzodiazepines impair attentional ability.  Unlike the sedative effects, regular use of prescribed strengths of benzodiazepines can result in tolerance to the attention deficits associated with benzodiazepine use.

Memory functions are likely the most significantly affected by even regular benzodiazepine use.  Memory involves three stages; acquisition, storage and retrieval.  Use of benzodiazepines appears to interfere with the acquisition of new information, rather than storage or retrieval.  This phenomenon is called antegrade amnesia.

Although many benzodiazepine users complain of the sedative effects of the drugs, many are not similarly aware of the impact the medications are having upon their memory.  While tolerance to the sedative and attentional impacts of these drugs develops over long-term use, memory impairments often remain significant for even experienced users.

Anxiety and Addiction

Many patients entering substance abuse treatment complain of suffering from anxiety.  Anxiety disorders and addictive disorders are the two most common psychiatric illnesses in the United States.
  Their coexistence within patients seeking recovery is higher than a random overlap of the individual conditions alone.

Anxiety and addiction are frequently not independent of one another.
  Substance abuse can cause anxiety through physiologic mechanisms in intoxication and withdrawal.  Alcohol and opiate withdrawal are often profoundly anxiety ridden, while stimulant use such as methamphetamines or cocaine can induce anxiety states in both the intoxication and withdrawal states.  Unfortunately, substance abuse itself may result in significant psychological and social consequences in employment and personal life that provoke anxiety.

Patients often cite anxiety as the initial cause of their addiction as they attempted to self-medicate.  Alcoholics initially find that drinking relaxes tensions and opiates are often taken to escape stressful experiences or memories.  Some medications used to treat psychological disorders, such as stimulants for attention deficit, or the prescription of opiates for pain can induce physical dependence, the withdrawal from which may be anxiety producing and particularly difficult for the patient with an addictive personality.

Anxiety Disorders

Two major formal categories of anxiety are commonly encountered among patients seeking recovery.  Generalized Anxiety Disorder is excessive anxiety and worry over multiple events or activities occurring more days than not for a period of at least six months, in which the patient finds it difficult to control the worry.  Panic Disorder is the presence of at least two, unexpected panic attacks followed by at least one month of persistent concern about having another attack return, or a significant behavioral change related to the attacks.  In order for either condition to be diagnosed they cannot be accounted for by the direct physiological effects of a medical condition or a substance, e.g. a drug of abuse or a medication.  The criteria defining these disorders are delineated within the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV).

Generalized Anxiety Disorder

Generalized anxiety is associated with three or more of these six symptoms, at least some of which have been present more often than not for at least six months.  The anxiety, worry, or physical symptoms cause clinically significant distress or impairment in social, occupational, or other important areas of functioning:

1. Restlessness or feeling keyed up or on edge,

2. Being easily fatigued,

3. Difficulty concentrating or mind going blank,

4. Irritability,

5. Muscle tension, and 

6. Sleep disturbance (difficulty falling or staying asleep, or restless unsatisfying sleep).

Generalized Anxiety Disorder is common.  In any given year, approximately three percent of individuals qualify for the condition.  Over lifetimes, five percent will have the experience.  Two-thirds of persons fulfilling the criteria for diagnosis are women.  Onset in childhood or adolescence is typical, but first time occurrence into adulthood is not uncommon.  While the multiple forms of anxiety often run in families, Generalized Anxiety Disorder is not specifically a family trait.  The condition is chronic and fluctuating, with worsening during times of stress.

Worries associated with the disorder are distinguished from the common concerns of everyday life in that these worries are difficult to control and interfere with functioning.  They are more pervasive, pronounced, distressing, and of longer duration and frequently occur without direct causes.  Common stresses can be placed on the shelf and dealt with later; they are less often associated with physical symptoms.  The more life circumstances about which a person worries, the more likely is the diagnosis a disorder.

In pathological worry, patients over predict the likelihood of negative events and exaggerate the consequences were the events to occur.  The most common symptom experienced is that of muscle tension.  Patients may also describe irritability, restlessness, difficulty sleeping, difficulty concentrating, fatigue, and nervousness.  Persistent worry serves to cause the avoidance of stressful thoughts and imagery.  Worry can result in the avoidance of emotions.

Panic Disorder
The essential feature of Panic Disorder is the occurrence of repeated, unexpected Panic Attacks.  Diagnosis of the disorder requires that at least one of the attacks have been followed by one month or longer of at least one of the following:

1. Persistent concern about having additional attacks,

2. Worry about the implications of the attack or its consequences (e.g., losing control, having a heart attack, “going crazy”), or

3. A significant change in behavior related to the attacks.

In addition to Panic Disorder, panic attacks occur within several other of the family of Anxiety Disorders such as Social Anxiety or Post Traumatic Stress Disorder.  A Panic Attack is a discrete period of intense fear or discomfort, in which four or more of the following symptoms developed abruptly and reached a peak within ten minutes:

1. Palpitations, pounding heart, or accelerated heart rate,

2. Sweating,

3. Trembling or shaking,

4. Sensations of shortness of breath or smothering,

5. Feeling of choking,

6. Chest pain or discomfort,

7. Nausea or abdominal distress,

8. Feeling dizzy, unsteady, lightheaded, or faint,

9. Derealization (feelings of unreality) or depersonalization (being detached from oneself),

10. Fear of losing control or going crazy,

11. Fear of dying,

12. Paresthesias (numbness or tingling sensations), or

13. Chills or hot flushes.

Agoraphobia

Agoraphobia is anxiety about being in places or situations from which escape may be difficult or embarrassing.  Although it is associated with the fear that help may not be available in the event of having an unexpected or situationally predisposed panic attack, it can exist without a history of Panic Disorder.  The anxiety typically leads to an avoidance of a variety of situations such as being outside the home alone, standing in a crowd, traveling in an airplane, riding in an elevator or crossing a bridge.  The situations are avoided or else endured with marked distress.  Some patients can only confront them with the assistance of a companion.

Panic Symptomatology

Many of the symptoms experienced in a panic attack have a physiologic basis.  Panic attacks are often associated with hyperventilation and tachycardia.  The symptoms of hyperventilation including chest pain, paresthesias, dizziness, nausea, and derealization; overlap those of panic attacks.  Hyperventilation may constitute an initial phase of the panic process.

Hyperventilation represents an increase in the amount of air inhaled and exhaled above the requirements of the body’s metabolism.  Increased air movement is commonly obvious as rapid breathing, but it may also occur when breaths are taken more deeply than usual.  Patients often feel as if they are not getting enough oxygen during an attack, but in fact, unless they have an airway restriction like asthma, they usually breathe so excessively as to completely saturate the blood with oxygen.  Rather than oxygen deficit, hyperventilation reduces the amount of carbon dioxide that is dissolved in the blood.  This resulting hypocapnia changes the acid-base balance of the blood producing a more basic or alkalotic plasma.

Hypocapnic alkalosis induces changes in the brain.  Oxygen is bound more tightly to hemoglobin so that oxygenation is reduced.  The hypocapnia itself is a potent arterial constrictor, limiting blood supply to the brain, the heart, the visceral organs and the musculature.  The symptoms of lightheadedness, dizziness, and derealization, are a consequence of limitations of blood flow to the brain.  Heart palpitations and arrhythmias can result from alterations in coronary oxygen delivery, and abdominal and extremity cramping follow similarly from reduced supplies to the muscles.  Further, hypocapnia increases neuronal excitability, inducing paresthesias that can progress to tetany.  Hypocapnia also places the patient at risk for seizures.

Breathlessness is a common symptom associated with hyperventilation.  Patients with organic lung diseases such as asthma or emphysema always evidence breathlessness with hyperventilation.  Psychogenic air hunger described as difficulty breathing in rather than out, or difficulty taking a satisfying breath, distinguishes anxiety related breathlessness from organic causes.  Breathlessness is often associated with non-cardiac chest pain described as sharp and fleeting that can be increased by breathing or twisting, but may present as a persistent dull ache associated either with or without chest wall tenderness.  Patients often misattribute these symptoms to heart disease with incitement of an escalating cycle of increasing anxiety, panic and more intense hyperventilation.

The common emergency room procedure of having patients breath into a paper bag to increase carbon dioxide concentration in the blood is counterproductive at best.  Compared to normal subjects, patients with panic disorder can experience attacks by breathing air containing increased levels of carbon dioxide
.  The routine serves more as a distraction for otherwise healthy patients, but for those with structural lung disease, it can be life threatening.

Prevalence of Anxiety

Surveys of Americans reveal that each year five to fifteen percent of adults suffer from an anxiety disorder and up to two percent from panic.  The conditions are twice as common in women as men and may possess a genetic association.  They are frequently chronic conditions which result in diminished social and economic potential.  Untreated anxiety is a major factor in over utilization of emergency and physician services.  Cigarette smoking, alcohol and illicit substance abuse are more frequent among anxious individuals.  Persistent anxiety more often occasions suicidal ideation and actual attempts.

Treatment of Anxiety

Those which can be injected directly into the blood or are rapidly absorbed from the stomach and which have high rates of entry into the brain are preferred over slower compounds.
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