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PSYCHOACTIVE SUBSTANCE DEPENDENCY SYNDROME

Introduction
The Tenth Revision of the International Classification of Diseases and Health Problems (ICD-10) defines the dependence syndrome as being a cluster of physiological, behavioural, and cognitive phenomena in which the use of a substance or a class of substances takes on a much higher priority for a given individual than other behaviours that once had greater value. A central descriptive characteristic of the dependence syndrome is the desire (often strong, sometimes overpowering) to take the psychoactive drugs (which may or not have been medically prescribed), alcohol, or tobacco. There may be evidence that return to substance use after a period of abstinence leads to a more rapid reappearance of other features of the syndrome than occurs with nondependent individuals.

ICD-10 Diagnostic guidelines

A definite diagnosis of dependence should usually be made only if three or more of the following have been present together at some time during the previous year:

· A strong desire or sense of compulsion to take the substance; 

· Difficulties in controlling substance-taking behaviour in terms of its onset, termination, or levels of use; 

· A physiological withdrawal state when substance use has ceased or have been reduced, as evidenced by: the characteristic withdrawal syndrome for the substance; or use of the same (or closely related) substance with the intention of relieving or avoiding withdrawal symptoms; 

· Evidence of tolerance, such that increased doses of the psychoactive substance are required in order to achieve effects originally produced by lower doses (clear examples of this are found in alcohol- and opiate-dependent individuals who may take daily doses sufficient to incapacitate or kill nontolerant users); 

· Progressive neglect of alternative pleasures or interests because of psychoactive substance use, increased amount of time necessary to obtain or take the substance or to recover from its effects; 

· Persisting with substance use despite clear evidence of overtly harmful consequences, such as harm to the liver through excessive drinking, depressive mood states consequent to periods of heavy substance use, or drug-related impairment of cognitive functioning; efforts should be made to determine that the user was actually, or could be expected to be, aware of the nature and extent of the harm. 
Alcoholism 

Development of characteristic deviant behaviors associated with prolonged consumption of excessive amounts of alcohol.
Etiology and Incidence 

The cause is unknown. Certain personality traits, including schizoid traits (isolation, loneliness, shyness), depression, dependency, hostile and self-destructive impulsivity, and sexual immaturity are common among alcoholics. Alcoholics frequently have a history of a broken home and a disturbed relationship with their parents. Societal factors--attitudes transmitted through the culture or child rearing--affect patterns of drinking and consequent behavior.

Genetic or biochemical defects leading to alcoholism have not been demonstrated. Although the incidence of alcoholism is higher in biologic children of alcoholics than in their adoptive children, the percentage of children of alcoholics who are problem drinkers is only slightly greater than that of the general population. Many experts believe that alcoholism usually occurs in the context of a necessary genetic or biochemical predisposition. Some data suggest that persons who become alcoholics are less easily intoxicated, ie, have a higher threshold for CNS effects. Some experts distinguish between alcohol abuse, which may occur in any heavy drinker, and the chronic syndrome, which they believe occurs only in the genetically predisposed.

Incidence of diagnosed alcoholism among women, children, adolescents, and college students is increasing. The male:female ratio is about 4:1. An estimated 75% of American adults drink alcoholic beverages, and about 10% of them experience a problem with alcoholism or alcohol misuse at some time.

Tolerance and Physical Dependence 

Persons who drink large amounts of alcohol repetitively over time become tolerant to its effects. However, ethanol tolerance is incomplete, and drinkers always manifest some degree of intoxication and impairment with a high enough dose. Persons may die of respiratory depression secondary to alcohol overdose, even in the presence of tolerance. The physical dependence accompanying tolerance is profound, and withdrawal produces adverse effects that may lead to death. Those tolerant of alcohol are cross-tolerant to many other CNS depressants (eg, barbiturates, nonbarbiturate hypnotics, benzodiazepines).

Withdrawal Syndromes 

A continuum of symptoms and signs accompanies alcohol withdrawal, usually beginning 12 to 48 h after cessation of intake. The mild withdrawal syndrome includes tremor, weakness, sweating, hyperreflexia, and GI symptoms. Some patients have generalized tonic-clonic seizures, usually not more than two in short succession (alcoholic epilepsy or rum fits).

Alcoholic hallucinosis follows abrupt abstinence from prolonged excessive use of alcohol. Symptoms include auditory illusions and hallucinations, frequently accusatory and threatening; the patient is usually apprehensive and may be terrified by the hallucinations and vivid frightening dreams. The syndrome resembles schizophrenia, but thought is usually not disordered, and the history is not typical of schizophrenia. Symptoms do not resemble the delirious state of an acute organic brain syndrome as much as does delirium tremens or other pathologic reactions associated with withdrawal. Consciousness remains clear, and the signs of autonomic lability seen in delirium tremens are usually absent. When hallucinosis occurs, it generally precedes delirium tremens. Hallucinosis is usually transient. Recovery usually occurs in 1 to 3 wk; recurrence is likely if the patient resumes drinking.

Delirium tremens usually begins 48 to 72 h after alcohol withdrawal, with anxiety attacks, increasing confusion, poor sleep (with frightening dreams or nocturnal illusions), marked sweating, and profound depression. Fleeting hallucinations that arouse restlessness, fear, and even terror are common. Typical of the initial delirious, confused, and disoriented state is a return to a habitual activity; eg, the patient frequently imagines that he is back at work and attempts to perform some related activity. Autonomic lability, evidenced by diaphoresis and increased pulse rate and temperature, accompanies the delirium and progresses with it. Mild delirium is usually accompanied by marked diaphoresis, a pulse rate of 100 to 120 beats/min, and a temperature of 37.2 to 37.8° C (99 to 100° F). Marked delirium, with gross disorientation and cognitive disruption, is associated with significant restlessness, a pulse of > 120 beats/min, and a temperature of > 37.8° C (> 100° F).

The patient is suggestible to many sensory stimuli, particularly to objects seen in dim light. Vestibular disturbances may cause him to believe that the floor is moving, the walls are falling, or the room is rotating. As the delirium progresses, a persistent coarse resting tremor of the hand develops, sometimes extending to the head and trunk. Marked ataxia is present; care must be taken to prevent self-injury. Symptoms vary among patients but are usually the same for a particular patient with each recurrence.

Appreciably elevated temperature in delirium tremens is a poor prognostic sign. Although delirium tremens may be fatal, the course is usually self-limited, terminating in a long sleep. Delirium tremens should begin to resolve within 12 to 24 h, and if improvement is not marked within this interval, other disorders, such as subdural hematoma, a hepatic or renal disorder, or other mental disturbances, should be suspected.

Complications 

Korsakoff's syndrome and Wernicke's encephalopathy may occur in alcoholics (see Amnesias in Ch. 169).Cerebellar degeneration may occur in alcoholics (as well as in other malnourished persons). Its pathologic and clinical features are probably identical to the cerebellar involvement of Wernicke's encephalopathy. Ataxia of stance and gait evolves over weeks or months but can appear acutely. CT shows atrophy of the superior vermis and anterior cerebellar lobes. The disorder is ameliorated with thiamine plus other B vitamins.Marchiafava-Bignami disease is a rare demyelination of the corpus callosum that occurs in chronic alcoholics, predominantly men. Although originally attributed to a crude red wine in Italy, this disorder has occurred in many countries and with many alcoholic beverages. A nutritional etiology has been postulated but remains to be defined. The pathology and circumstances link this disorder to central pontine myelinolysis, of which it may be a variant (see Hyponatremia in Ch. 12). Patients become agitated and confused, with progressive dementia and frontal release signs. Some patients recover over several months; in others, seizures and coma develop and may precede death.Pathologic intoxication is a rare syndrome. It is characterized by repetitive, automatic movements and extreme excitement with aggressive, uncontrolled irrational behavior after ingesting a relatively small amount of alcohol. The episode may last for minutes or hours and is followed by prolonged sleep with amnesia for the event on awakening.

Treatment 

Withdrawal: Medical evaluation is needed initially to detect intercurrent illness that might complicate withdrawal and to rule out CNS injury that might mimic or be masked by the withdrawal syndrome. Differentiating delirium tremens from the mental changes of acute hepatic insufficiency is very important.

Delirious patients are extremely suggestible and respond well to reassurance. They generally should not be restrained. Fluid balance must be maintained, and large doses of vitamin C and B-complex vitamins, particularly thiamine, must be given promptly. Thiamine 100 mg IM followed by 50 mg po daily, plus B12 and folate both 1 mg/day po, should be given to prevent the Wernicke-Korsakoff syndrome. A dehydrated alcoholic patient should be given 1000 mL of 5% dextrose in 0.9% sodium chloride followed by 1000 mL of 10% dextrose in distilled water.

Benzodiazepines are the mainstay of therapy. Dosage depends on vital signs and mental status. In most situations, chlordiazepoxide, initially 50 to 100 mg po, is recommended; doses may need to be repeated q 3 h. Diazepam, given 5 mg IV or po hourly until sedation occurs, is a useful alternative. Compared with shorter-acting benzodiazepines (lorazepam, oxazepam), long-acting benzodiazepines (eg, chlordiazepoxide, diazepam) provide less frequent dosing and, when the dose is tapered, a smoother decrease in serum levels. For significant liver disease, a shorter-acting benzodiazepine (lorazepam) or one metabolized by glucuronidation (oxazepam) is preferred. (Note: Benzodiazepines may cause intoxication, physical dependence, and withdrawal in alcoholics.)

Rapidly acting barbiturates (pentobarbital and secobarbital) are seldom used, but phenobarbital is useful. Phenothiazines are not recommended for severe delirium tremens because they may not control it and they lower the seizure threshold; however, hallucinosis responds to moderately large doses of phenothiazines (chlorpromazine or thioridazine 100 to 300 mg qid). Isolated seizures need no specific therapy; repeated seizures respond to diazepam 1 to 3 mg IV. Routine administration of phenytoin is not necessary. Outpatient therapy with phenytoin is almost always a waste of time and drug, because seizures occur only under the stress of alcohol withdrawal and patients who are withdrawing or heavily drinking do not take their anticonvulsants.

Detoxification: First, alcohol is withdrawn. After correction of nutritional deficiencies associated with excessive alcohol, the patient's behavior must be changed to achieve sobriety. Maintaining sobriety is difficult. The patient should be warned that after a few weeks, when he has recovered from his last bout, he is likely to find an excuse to drink. He should also be told that he may be able to drink in a controlled manner for a few days or, rarely, for a few weeks, but he will most likely drink without control again.

Various types of psychotherapy have been recommended, but group therapy is generally believed to be superior to one-on-one therapy.

Disulfiram: Disulfiram interferes with the metabolism of acetaldehyde (an intermediary product in the oxidation of alcohol) so that acetaldehyde accumulates, producing toxic symptoms and great discomfort. Drinking alcohol within 12 h of taking disulfiram produces facial flushing in 5 to 15 min, then intense vasodilation of the face and neck with suffusion of the conjunctivae, throbbing headache, tachycardia, hyperpnea, and sweating. Nausea and vomiting follow in 30 to 60 min and may lead to hypotension, dizziness, and sometimes fainting and collapse. The reaction lasts 1 to 3 h. Discomfort is so intense that few patients risk ingesting alcohol while they are taking disulfiram. The patient must also avoid taking drugs that contain alcohol (eg, tinctures; elixirs; some OTC liquid cough/cold preparations, which contain as much as 40% ethanol).

Disulfiram may be given on an outpatient basis after the patient has been free of alcohol for 4 or 5 days. The initial dosage is 0.5 g po once a day for 1 to 3 wk. The maintenance dosage is adjusted individually; 0.25 to 0.5 g once a day is usually adequate, but some patients may require more. Patient and relatives should be warned that the effects of disulfiram may persist for 3 to 7 days after the last dose. The patient must cooperate and should be seen periodically by the physician to encourage continuation of disulfiram as part of an abstinence program.

The general usefulness of the drug has not been established, and many patients are noncompliant. However, some patients use disulfiram successfully, and the lack of rigorous proof probably should not interfere with its use. Disulfiram is contraindicated during pregnancy and in patients with cardiac decompensation.

Naltrexone, an opioid antagonist (see below), has been approved for treatment in alcoholics. Used orally (50 mg/day), it has reportedly decreased the rate of relapse

Cannabis (Marijuana) Dependence .
Any drug that causes euphoria and diminishes anxiety can cause dependence, and cannabis is no exception. However, heavy use and complaints of inability to stop are unusual. Cannabis can be used episodically without evidence of social or psychologic dysfunction.No withdrawal syndrome occurs when the drug is discontinued, but some heavy users report disrupted sleep and nervousness when they stop.

Cannabis is commonly smoked in cigarettes made from the flowering tops and leaves of the dried plant or as hashish, the pressed resin of the plant. Dronabinol, a synthetic form of 
Symptoms and Signs 

Smoked cannabis produces a dreamy state of consciousness in which ideas seem disconnected, unanticipated, and free-flowing. Time, color, and spatial perceptions may be altered. In general, a feeling of well-being and relaxation (a "high") results. These effects last 2 to 3 h after inhalation. There is no persuasive evidence of a prolonged or hangover effect. Tachycardia, conjunctival injection, and dry mouth occur regularly. Many of the psychologic effects seem to be related to the setting in which the drug is taken. Panic reactions have occurred, particularly in naive users, but have become unusual as the culture has become more familiar with the drug. Communicative and motor abilities are decreased, depth perception and tracking are impaired, and the sense of timing is altered--all hazardous in certain situations (eg, driving, operating heavy equipment). Schizophrenic symptoms may be exacerbated by marijuana, even in patients being treated with antipsychotic drugs (eg, chlorpromazine). Appetite often increases.

Because cannabinoid metabolites persist, urine tests after one-time use remain positive for days or weeks after discontinuation in regular users. Tests that identify an inactive metabolite identify use only, not dysfunction; the smoker may be free of drug effect by the time his urine is tested. The test can detect extremely small amounts and so is of little value in identifying the pattern of use.
Cocaine Dependence 

Psychologic dependence, sometimes leading to profound psychologic addiction, produced by high doses of cocaine, which can cause euphoric excitement.Tolerance occurs, but physical dependence has not been confirmed; no stereotypical withdrawal syndrome occurs when the drug is discontinued. However, the tendency to continue taking the drug is strong.Most users are episodic recreational users who voluntarily curtail their use. However, cocaine use and the development of addictive behavior in some users has increased in North America, although recent declines are recorded.
Although most cocaine is snorted intranasally, smoking crack cocaine has become widely publicized. The imported hydrochloride salt is converted to a more volatile form, usually by adding sodium bicarbonate, water, and heat. The converted material is combusted, and the resultant smoke inhaled. Onset of effect is quicker, and intensity of the "high" is magnified. Use of crack by the urban poor and the criminal market for crack have become the most feared problems of drug abuse. Despite frequent predictions, crack use has not expanded to the suburbs or the urban middle class. Its continued use still occurs primarily in poor Americans.

Symptoms and Signs 

Effects differ with different modes of use. When injected IV or smoked, cocaine produces hyperstimulation, alertness, euphoria, and feelings of competence and power. The excitation and "high" are similar to those produced by injecting amphetamine. These feelings are less intense and disruptive in users who snort cocaine powder intranasally. Because cocaine is very short acting, heavy users may inject it IV or smoke it q 10 to 15 min. This repetition produces toxic effects, such as tachycardia, hypertension, mydriasis, muscle twitching, sleeplessness, and extreme nervousness. If hallucinations, paranoid delusions, and aggressive behavior develop, the person may be dangerous. Pupils are maximally dilated, and the drug's sympathomimetic effect increases heart and respiration rates and BP.

An overdose of cocaine may produce tremors, convulsions, and delirium. Death may occur due to arrhythmias and cardiovascular failure. Because some removal of cocaine from plasma requires intact serum esterase, patients with extreme clinical toxicity may, on a genetic basis, have decreased (atypical) serum cholinesterase. The concurrent use of cocaine and alcohol produces a condensation product, cocaethylene, which has stimulant properties and may contribute to toxicity.

Severe toxic effects occur in the compulsive heavy user, who often has a history of heroin use. Rarely, repeated snorting causes nasal septal perforation. Repeatedly smoking volatile crack cocaine in high doses can have serious toxic cardiovascular and behavioral consequences.

Treatment 

Treatment of acute cocaine intoxication is generally unnecessary because the drug is extremely short-acting. If an overdose requires intervention, IV barbiturates or diazepam may be used, but close observation and supportive care is the appropriate approach. Anticonvulsants do not prevent convulsions due to cocaine overdose. Hyperthermia or significantly elevated BP, which rarely results, must be treated.

Discontinuing sustained use of cocaine requires considerable assistance, and the depression that may result requires close supervision and treatment. Many nonspecific therapies, including support and self-help groups and cocaine hot lines, exist. Extremely expensive inpatient therapy is available.
Hallucinogen Dependence 

Hallucinogens include lysergic acid diethylamide (LSD), psilocybin, mescaline, 2,5-dimethoxy-4-methylamphetamine, 3,4-methylenedioxymethamphetamine (MDMA), and other substituted amphetamine-like compounds. The term hallucinogen persists, although use of these drugs may not produce hallucinations. Alternative terms, such as psychedelic or psychotomimetic, are even less appropriate.

Symptoms and Signs 

Hallucinogens induce a state of CNS excitation and central autonomic hyperactivity, manifested as changes in perception and mood (usually euphoric, sometimes depressive). True hallucinations are apparently rare. Psychologic dependence on hallucinogens varies greatly but usually is not intense, and no evidence of physical dependence can be detected when the drugs are abruptly withdrawn. A high degree of tolerance for LSD develops and disappears rapidly. Users tolerant of any of these drugs are cross-tolerant of the others. The main dangers of the drugs are the psychologic effects and impaired judgment, which can lead to dangerous decision making or accidents.

Responses to the hallucinogens depend on several factors, including the user's expectations, his ability to cope with perceptual distortions, and the setting. Untoward reactions (anxiety attacks, extreme apprehensiveness, or panic states) to LSD are rare. Most often, these reactions quickly subside with appropriate management in a secure setting. However, some persons (especially after using LSD) remain disturbed and may show a persistent psychotic state. Whether drug use has precipitated or uncovered a preexisting psychotic potential or can produce this state in a previously stable person is unresolved.

Some persons, especially those who are long-term or repeat users of hallucinogenic drugs (particularly LSD), may experience apparent drug effects long after they have discontinued drug use. These episodes (flashbacks) most commonly consist of visual illusions but can include distortions of virtually any sensation (including self-image or perceptions of time or space) and hallucinations. Flashbacks can be precipitated by use of marijuana, alcohol, or barbiturates or by stress or fatigue or can occur without apparent reason. The mechanisms of flashbacks are not known. Flashbacks tend to subside within 6 to 12 mo.

Treatment 

Reassurance that the bizarre thoughts, visions, and sounds are due to the drug and not to a nervous breakdown usually suffices in acute adverse reactions to hallucinogens. Phenothiazines must be used with extreme caution because of the danger of hypotension, particularly if phencyclidine (see below) has been ingested. Anxiolytics, such as chlordiazepoxide or diazepam, may help reduce frightening anxiety.

For heavy users of hallucinogens, withdrawal of the drug is usually easily accomplished; some may need psychiatric treatment for associated problems. A helpful relationship with a physician, with frequent contact, can be beneficial.

Persistent psychotic states or other psychologic disorders require appropriate psychiatric care. Flashbacks that are transient or not unduly distressing to the patient require no special treatment. However, those associated with anxiety and depression may require therapy similar to that for acute adverse reactions.
Opioid Dependence 

A strong psychologic dependence manifested as an overpowering compulsion to continue taking opioids, the development of tolerance so that the dosage must be increased to obtain the initial effect, and physical dependence that increases in intensity with increased dosage and duration of use.
Physical dependence necessitates continued use of the same opioid or a related one to prevent withdrawal. Withdrawal of the drug or administration of an antagonist precipitates a characteristic, self-limited withdrawal syndrome.

Tolerance of and physical dependence on opioids (natural or synthetic) develop rapidly; therapeutic doses taken regularly over 2 to 3 days can lead to some tolerance and dependence, and when the drug is discontinued, the user may have mild withdrawal symptoms, which are scarcely noticed or are described as a case of influenza. Patients with chronic pain requiring long-term use should not be labeled addicts, although they may have some problems with tolerance and physical dependence (see Ch. 167).

Opioids induce cross-tolerance so that abusers can substitute one for another. Persons who have developed tolerance may show few signs of drug use and may function normally in their usual activities, but obtaining the drug is an ever-present problem. Tolerance to the various effects of these drugs frequently develops unevenly. Heroin users may become largely tolerant to the drug's euphoric and lethal effects but continue to have constricted pupils and constipation.

Symptoms and Signs 

Acute intoxication (overdose) with opioids is characterized by euphoria, flushing, itching of the skin (particularly with morphine), miosis, drowsiness, decreased respiratory rate and depth, hypotension, bradycardia, and decreased body temperature.

The withdrawal syndrome from an opioid generally includes symptoms and signs of CNS hyperactivity. Severity of the syndrome increases with the size of the opioid dose and the duration of dependence. Symptoms appear as early as 4 to 6 h after withdrawal and, for heroin, peak within 36 to 72 h. Anxiety and a craving for the drug are followed by increased resting respiratory rate (> 16 breaths/min), usually with yawning, perspiration, lacrimation, and rhinorrhea. Other symptoms include mydriasis, piloerection ("gooseflesh"), tremors, muscle twitching, hot and cold flashes, aching muscles, and anorexia. The withdrawal syndrome in persons who were taking methadone (which has a long half-life) develops more slowly and is overtly less severe than heroin withdrawal, although users may describe it as worse.

Complications 

Many complications of heroin addiction are related to the unsanitary administration of the drug. Others are due to the inherent properties of the drug, overdose, or intoxicated behavior accompanying drug use. Common complications include pulmonary disorders, hepatitis, arthritic disorders, immunologic changes, and neurologic disorders.

Treatment 

The clinical management of opioid addicts is extremely difficult. Physicians treating addicts must be fully aware of federal, state, and local regulations. Few physicians have had formal training or experience in dealing with opioid addicts and their companions and families or in dealing with the attitudes of society (including law enforcement officers, other physicians, and allied health personnel) toward the treatment of addicts. Usually, the physician should refer opioid addicts to specialized treatment centers rather than attempting to care for them alone.

To legally use an opioid drug in treating an addict, a physician must establish the existence of physical opioid dependence. However, many addicts who seek treatment have minimal physical dependence because they use low-grade heroin, which may not cause physical dependence. Many heroin users are only intermittently physically dependent: When heroin is obtained, it is used quickly; when it is scarce, many withdraw and wait. Physical dependence is suggested by a history of three or more narcotic injections a day, the presence of fresh needle marks, observation of withdrawal symptoms and signs, or the presence of morphine glucuronide in a urine specimen. Heroin is biotransformed to morphine, conjugated with glucuronide, and excreted.

Management of an overdose: The opioid antagonist naloxone (0.4 to 0.8 mg IV) is the drug of choice because it has no respiratory depressant properties. It rapidly reverses unconsciousness due to an opioid. Because some patients become agitated, delirious, and combative as they recover from a comatose state, secure physical restraints may be required and should be applied before the antagonist is given. All patients treated for overdose should be hospitalized and observed for at least 24 h because the action of naloxone is relatively short and respiratory depression may recur within several hours, especially with methadone. Severe pulmonary edema, which may cause death from hypoxia, is usually not responsive to naloxone and has an unclear relationship to overdose.

Withdrawal: The withdrawal syndrome is self-limited and, although severely discomforting, is not life threatening. The patient should be told that he will experience unpleasant symptoms, that they will not be allowed to progress to an intolerable level, and that drugs to relieve them will be given based on objective physical signs of withdrawal. The patient's drug-seeking behavior usually begins with the first symptoms of withdrawal, and hospital personnel must always be alert to the possibility that he will try to obtain drugs. Visitors may have to be restricted.
Methadone substitution is the preferred method of opioid withdrawal because of its long half-life and less profound sedation. Methadone is given orally in the smallest amount (generally, 30 mg/day) that will prevent severe withdrawal signs but not necessarily all signs. Higher doses should be given when physical signs of withdrawal are observed. Doses of 25 to 45 mg can produce unconsciousness if the person has not developed tolerance. After the appropriate dose has been established, it should be reduced progressively by not more than 20% each day. Patients commonly become angry and frequently request additional medication. Acute manifestations of withdrawal usually subside within 7 to 10 days, but patients often complain of weakness, insomnia, and severe pervasive anxiety for several months. Chloral hydrate 500 to 1000 mg po can improve sleep. Minor metabolic and physiologic withdrawal effects may persist for up to 6 mo. Whether this protracted withdrawal syndrome contributes to relapse is unclear. Low-grade opioid dependence (as may occur in persons who have used opioid analgesics for a long time) can be treated by reducing the narcotic dose slowly, by substituting a weak opioid (eg, propoxyphene napsylate), or by using benzodiazepines (which are not cross-tolerant to opioids) in decreasing doses.

The central adrenergic drug clonidine can halt almost all signs of opioid withdrawal. It probably decreases central adrenergic outflow secondary to stimulation of central receptors (the same mechanism by which clonidine lowers BP). However, clonidine can cause hypotension and drowsiness, and its withdrawal may precipitate restlessness, insomnia, irritability, tachycardia, and headache. Clonidine may help persons withdraw from heroin or methadone before they begin oral naltrexone treatment (see below). The mixed opioid agonist-antagonist buprenorphine also has been successfully used in withdrawal.

Methadone withdrawal: The withdrawal syndrome induced by methadone resembles that of heroin, but onset is more gradual and delayed, beginning 36 to 72 h after discontinuing the drug. Deep muscle aches ("bone pains") are common complaints. Methadone withdrawal for addicts coming from a methadone maintenance program may be particularly difficult because their dose of methadone may be as high as 100 mg/day. In general, detoxification should be started by reducing the dose to 60 mg/day over several weeks before attempting complete detoxification. Clonidine may be particularly useful in aiding withdrawal from methadone.
Phencyclidine Use 
The drug is not easily classified and is considered separately from the hallucinogens. It has a bewildering number of CNS effects, and its neuropharmacology is poorly understood. Ketamine, a related dissociative anesthetic, is sometimes misused.Occasionally injected or ingested, it is most frequently sprinkled on smoking material (eg, parsley, mint leaves, tobacco, marijuana), combusted, and inhaled.
Symptoms and Signs 

A giddy euphoria occurs with lower doses, although it is often followed by bursts of anxiety or mood lability. Higher doses produce a withdrawn catatonic state, ataxia, dysarthria, muscular hypertonicity, and myoclonic jerks. Excessive salivation distinguishes PCP use from use of high-dose CNS stimulants (eg, cocaine, amphetamine), which produce dry mouth. Unusual rotatory and vertical nystagmus is often present and aids in the diagnosis. Cardiovascular status is usually unaffected. With very high doses, coma, convulsions, and severe hypertension may occur; deaths are unusual. Prolonged psychotic states are reported to occur after PCP use.

Treatment 

Diazepam 10 to 20 mg po often helps diminish anxiety and is mandatory when seizures occur. Some clinicians believe that haloperidol is useful. Hypotension may occur when chlorpromazine is used. Diazoxide may be used when severe hypertension is present. PCP is highly lipid-soluble, and it and its metabolites may remain in the CNS for long periods. Because PCP in solution is alkaline, large amounts of it are secreted into the stomach and have been recovered with prolonged gastric lavage. Lavage may be more successful when accompanied by acidification with ammonium chloride (or another agent).
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