	Substance Dependence


When an individual persists in use of alcohol or other drugs despite problems related to use of the substance, substance dependence may be diagnosed. Compulsive and repetitive use may result in tolerance to the effect of the drug and withdrawal symptoms when use is reduced or stopped. This, along with Substance Abuse are considered Substance Use Disorders.
	Criteria for Substance Dependence
(cautionary statement)  
A maladaptive pattern of substance use, leading to clinically significant impairment or distress, as manifested by three (or more) of the following, occurring at any time in the same 12-month period: 
(1) tolerance, as defined by either of the following: 
 (a) a need for markedly increased amounts of the substance to achieve Intoxication or desired effect 
 (b) markedly diminished effect with continued use of the same amount of the substance 
(2) Withdrawal, as manifested by either of the following: 
 (a) the characteristic withdrawal syndrome for the substance (refer to Criteria A and B of the criteria sets for Withdrawal from the specific substances) 
 (b) the same (or a closely related) substance is taken to relieve or avoid withdrawal symptoms
(3) the substance is often taken in larger amounts or over a longer period than was intended 
(4) there is a persistent desire or unsuccessful efforts to cut down or control substance use 
(5) a great deal of time is spent in activities necessary to obtain the substance (e.g., visiting multiple doctors or driving long distances), use the substance (e.g., chain-smoking), or recover from its effects 
(6) important social, occupational, or recreational activities are given up or reduced because of substance use 
(7) the substance use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by the substance (e.g., current cocaine use despite recognition of cocaine-induced depression, or continued drinking despite recognition that an ulcer was made worse by alcohol consumption) 
Specify if: 
With Physiological Dependence: evidence of tolerance or withdrawal (i.e., either Item 1 or 2 is present) 
Without Physiological Dependence: no evidence of tolerance or withdrawal (i.e., neither Item 1 nor 2 is present) 
Course specifiers (see text for definitions): 
Early Full Remission 
Early Partial Remission 
Sustained Full Remission 
Sustained Partial Remission 
On Agonist Therapy 
In a Controlled Environment


Substance Abuse
When repeated use of alcohol or other drugs leads to problems but does not include compulsive use or addiction, and stopping the drug does not lead to significant withdrawal symptoms the term substance abuse applies. This, along with Substance Dependence are considered substance use disorders.
Harmful use of a specific psychoactive substance. The term also applies to one category of psychoactive Substance Use Disorder. While recognizing that "abuse" is part of present diagnostic terminology, ASAM recommends that an alternative term be found for this purpose because of the pejorative connotations of the word "abuse."*
	Criteria for Substance Abuse
(cautionary statement)  
A. A maladaptive pattern of substance use leading to clinically significant impairment or distress, as manifested by one (or more) of the following, occurring within a 12-month period: 
(1) recurrent substance use resulting in a failure to fulfill major role obligations at work, school, or home (e.g., repeated absences or poor work performance related to substance use; substance-related absences, suspensions, or expulsions from school; neglect of children or household) 
(2) recurrent substance use in situations in which it is physically hazardous (e.g., driving an automobile or operating a machine when impaired by substance use) 
(3) recurrent substance-related legal problems (e.g., arrests for substance-related disorderly conduct) 
(4) continued substance use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of the substance (e.g., arguments with spouse about consequences of Intoxication, physical fights) 
B. The symptoms have never met the criteria for Substance Dependence for this class of substance.


Intoxication

Dysfunctional changes in physiological functioning, psychological functioning,  mood state, cognitive process, or all of these, as a consequence of consumption of a psychoactive substance; usually disruptive, and often stemming from central nervous system impairment.*

Associated with these drugs: alcohol (drunk, tipsy), amphetamine-like (amped, speeding), caffeine (wired), cannabis (stoned), cocaine (coked up), hallucinogens (tripping), inhalants, opioids, phencyclidine, sedatives, hypnotics
Also: high, intoxicated, tight

Withdrawal

The brain adapts to use of alcohol and some other drugs in such a way that symptoms may result when the substance is reduced or discontinued, leading to diagnosis of this Substance-Related Disorder. This varies in dangerousness from no detectable symptoms to extreme discomfort associated with opioid withdrawal to sometimes life threatening alcohol Withdrawal Delirium.

Associated with these drugs: alcohol, amphetamine-like, cocaine, inhalants, nicotine, opioids, sedatives, hypnotics
amphetamine
· Clinical class: anorexiant, antinarcoleptic, psychostimulant (amphetamine-like) 

· Action: sympathomimetic amine, central nervous system stimulant 

· DEA schedule: II, III 

· Associated with (substance-related): disorders 

· Availability: prescription, street 

Preparations: 

· Adderall® (combination with dextroamphetamine, Shire) FDA approved indications: ADHD, narcolepsy February 13, 1996 

· Adderall XR™ (combination with amphetamine, Shire) FDA approved indications: ADHD 10.11.01 

· Benzadrine 

· Biphetamine® (combination with dextroamphetamine, Fisons Corporation) 

· Delcobese 

· Dexedrine 

· Mediatric 

Street names: 

· A, a-head, aimies, amp, amped, bam, beans, bennies, Benny and the Jets, benz, black beauties, black bombers, blacks, black mollies, black & white, black birds, blue boy, bombido, bombita, brain ticklers, brownies, browns, bumblebees, candy, cartwheels, chalk, chicken powder, chocolate, Christina, Christmas tree, co-pilot, coasts to coasts, crank, crisscross, cross tops, crossroads, crystal, dexies, diet pills, dominoes, double cross, eye opener, fives, footballs, forwards, French blue, glass, head drugs, hearts, horse heads, ice, inbetweens, jam, jam cecil, jelly baby, jelly bean, jolly bean, jugs, LA, LA turnarounds, leapers, lid proppers, lightning, little bomb, marathons, minibennie, nugget, oranges, peaches, pep pills, pink hearts, pixies, powder, purple hearts, rhythm, ripper, road dope, rosa, roses, snap, snow, snow pallets, sparkle plenty, sparklers, speed, speedball, splash, splivens, sweets, thrusters, TR-6s, truck drivers, turkey, turnabout, turnarounds,  uppers, uppies, wake ups, West Coast turnarounds, white, white cross, whites, X 

· Combined with cocaine: snow seals 

· Combined with heroin and Ritalin: pineapple 

Related terms:
· Use: A-head (frequent user), amped (intoxicated), snot (residue) 

DIAGNOSIS AND TREATMENT OF SUBSTANCE ABUSE 

Based on a lecture given by Charles P. O'Brien, MD, PhD to students of the University of Pennsylvania Medical School, September 8, 1995. 
Why do we need to understand about substance abuse? Substance abuse is an extremely common disorder among patients from all walks of life. It is frequently encountered by physicians and is an important cause of morbidity and mortality in many of their practices. Moreover, students and recent graduates spontaneously request information on this disorder. Last, it is a fascinating mixture of psychology, pharmacology, and sociology. 

EPIDEMIOLOGY OF SUBSTANCE ABUSE 

Prevalence of substance abuse in the United States is measured by data obtained from surveys of high school students, house to house surveys (like the census), emergency room visits, deaths due to overdose and surveys in the community among users. Quantitative information is difficult to obtain. 

Recent (1994-95) trends show an increase in drug use among 8th and 9th graders. Marijuana use is beginning to rise again among high school students. Nicotine remains the number 1 problem, but there has been a striking decline in the proportion of African-American teenagers initiating smoking. The overall use of cocaine has declined among the middle-class, but heavy cocaine users have remained constant over the past 5-10 years at 600,000 to 700,000 persons. Heroin use has increased and the purity of street heroin has gone from about 4% to 40-80%. This has caused a dramatic increase in the number of overdose deaths. The number of heroin addicts is estimated at 750,000. 

SUBSTANCE USE DISORDERS (EXCLUDING NICOTINE) IN THREE COMMUNITIES 

Lifetime Prevalence: The proportion of persons in a representative sample of the population who have ever experienced that disorder up to the date of assessment. 

Incidence: This is a rate which includes in the numerator only those cases that have occurred for the first time during some specified period, such as one year, and includes in the denominator only those persons who do not already have the disease and, therefore, are at risk of developing it. 

Household survey: Stratified sample from wide range of neighborhoods, interviewers go door to door as in a census. 

LIFETIME PREVALENCE OF SUBSTANCE USE DISORDERS
New Haven 15.0% 
Baltimore 17.0%
St. Louis 18.1%

SIX MONTHS PREVALENCE RATES, SUBSTANCE USE DISORDERS (EVIDENCE OF ACTIVE DISEASE DURING THE SIX MONTHS PERIOD PRIOR TO INTERVIEW) 

New Haven 6.6%
Baltimore 7.9%
St. Louis 6.5%

Ref. Robins et al, Archives of General n Psychiatry 41:949, 1984 and Myers et al Archives of General Psychiatry 41:959, 1984. 

TYPES OF DRUGS PRODUCING ABUSE OR DEPENDENCE DISORDERS
Nicotine
Sedatives
Alcohol
Benzodiazepines (Minor Tranquilizers, Anxiolytics) diazepam(Valium), alprazolam(Xanax), flurazepam(Dalmane) and others.
Hypnotics ("Sleeping Pills") barbiturates, glutethimide, methaqualone (Quaalude) and others. 
Carbamates (rarely prescribed any longer): meprobamate(Miltown)
Stimulants Cocaine, amphetamines, methylphenidate, caffeine
Opioids heroin, methadone, hydromorphone(Dilaudid), meperidine(Demerol), pentazocine(Talwin), codeine, propoxyphene(Darvon), levo-alpha-acetyl methadol (LAAM). 
Hallucinogens LSD, phencyclidine(PCP) Note: Phencyclidine also has potent amphetamine-like effects and anesthetic properties.
Cannabinoids Tetra-hydro cannabinol (THC), marijuana

COCAINE AND STIMULANTS 

Based on a lecture given by Charles O'Brien, MD, PhD to the medical students at the University of Pennsylvania on October 6, 1995.
COCAINE 

Cocaine has had two periods of popularity in the United States during the past century. In the most recent period, peak usage during 1985 reached 8.6 million occasional users and 5.8 million regular users. More than 23 million Americans are estimated to have used cocaine at some time, but the number of current users has declined steadily to 2.9 million in 1988 and further to 1.3 million in 1992. In the mid-1990's we appear to be in a late phase of the epidemic, but the number of frequent users (at least weekly) has remained steady since 1991 at about 640,000 persons. Obviously not all users lose control and become addicts. There are many variables that influence the transition from user to addict. A key factor is the widespread availability of cheap cocaine in the alkaloidal (free base, "crack") form suitable for inhalation and the hydrochloride suitable for intranasal or intravenous use. Drug abuse in general is more common in males than in females and for cocaine, the ratio is about 2:1. However crack cocaine use is particularly common in young women resulting in a significant amount of cocaine use during pregnancy. 

The reinforcing effects of cocaine and cocaine analogs correlate best with their effectiveness in blocking the dopamine transporter (Ritz et al, 1987). This blockade is believed to produce increased dopaminergic stimulation at critical brain sites. However cocaine also blocks both norepinephrine (NE) and serotonin (5HT) reuptake and chronic use of cocaine produces changes in these systems as measured by reductions in the neurotransmitter metabolites MHPG (3-methoxy-4 hydroxyphenethyleneglycol and 5-HIAA (5-hydroxyindoleacetic acid). Thus neurotransmitters other than dopamine may be involved. 

The pharmacological effects of this drug in human subjects have been observed in the laboratory. Cocaine produces a dose dependent increase in heart rate and blood pressure accompanied by increased arousal, improved performance on tasks of vigilance and alertness and a sense of self-confidence and well-being. Higher doses produce euphoria that has a brief duration and is followed by a desire for more drug. Involuntary motor activity, stereotyped behavior and paranoia may occur. Irritability and increased risk of violence are found among heavy chronic users. The half-life of cocaine in plasma is about 50 minutes, but inhalant (crack) users typically desire more cocaine after 10 to 30 minutes. Intranasal and intravenous use also results in a high of shorter duration than would be predicted by plasma cocaine levels, suggesting that a declining plasma concentration is associated with termination of the high and resumption of cocaine seeking. This theory is supported by PET imaging studies using C11 labeled cocaine showing that the time course of subjective euphoria parallels the uptake and displacement of the drug in the corpus striatum (Volkow et al, 1994). 

Addiction is the most common complication of cocaine use. Some users, especially intranasal users, can continue intermittent use for years. Others become compulsive users despite elaborate methods to maintain control. For example, a medical student may decide that he will only use cocaine on weekends or an attorney may resolve that she will never spend more on cocaine than the maximum that can be withdrawn from her bank's automatic teller. Gradually these techniques become eroded and the user begins using cocaine more frequently than intended and spending more money. Stimulants tend to be used much more irregularly than opiates, nicotine and alcohol. Binge use is very common and a binge may last hours to days terminating only when supplies of the drug are exhausted. 

The major route for cocaine metabolism involves hydrolysis of each of its two ester groups resulting in loss of pharmacological activity. Benzoylecgonine results from the loss of the methyl group and this represents the major urinary metabolite. Standard tests to detect cocaine use target this metabolite which can be found in the urine for two to five days after a binge. Heavy users have been found to have positive urines for up to 10 days and thus the urine test is only a marker of use, but not necessarily recent use. 

Cocaine is frequently used in combination with other drugs. Cocaine and heroin taken together is referred to as "speed ball." It is thought that the two drugs enhance one another's effects. Heroin may also temper some of the unpleasant after effects of cocaine use. Alcohol is another drug that cocaine users take to reduce the irritability experienced during heavy cocaine binges. Some users develop alcohol addiction in addition to their cocaine problem. An important metabolic interaction occurs when cocaine and alcohol are taken concurrently. Some cocaine is trans-esterified to cocaethylene which is equipotent to cocaine in blocking dopamine re-uptake. Thus it produces increased locomotor activity in rodents and is readily self-administered by primates (Hearn et al, 1991). 

Toxicity 

Other risks of cocaine use involve cardiac arrhythmias, myocardial ischemia, myocarditis, aortic dissection, cerebral vasoconstriction, and seizures. Pregnant cocaine users may experience premature labor and abruptio placentae (Chasnoff et al, 1989). Reports of developmental abnormalities in infants born to cocaine using women are confounded by prematurity, multiple drug exposure and poor pre-natal and post-natal care. Of course, intravenous cocaine use increases the risk of infection, but even crack smokers and intranasal users are found to have increased risk of sexually transmitted diseases including HIV. 

Cocaine has been reported to produce a prolonged and intense orgasm if taken prior to intercourse. Thus its use is associated with sexual activity, often compulsive and promiscuous. However, long term cocaine use may result in reduced sexual drive and complaints of sexual problems are common among cocaine users presenting for treatment. Psychiatric disorders are common in cocaine users who request treatment. They include anxiety, depression and psychosis. While some of these disorders undoubtedly existed prior to the stimulant use, many develop during the course of the drug abuse. 

Tolerance, Dependence, Withdrawal 

Sensitization is a consistent finding in animal studies of cocaine and other stimulants. Sensitization is produced by intermittent use and is typically measured by behavioral hyperactivity. In human cocaine users, sensitization for the euphoria effect is not typically seen. To the contrary, some experienced users report requiring more cocaine over time to obtain euphoria, i.e., tolerance. In the laboratory, tachyphylaxis (rapid tolerance) has been observed with reduced effects when the same dose is given repeatedly in one session. Sensitization may involve conditioning and thus it is interesting to note that human cocaine users often report a strong response on seeing cocaine before it is administered. This response has been measured in the laboratory when abstinent cocaine users are shown video scenes associated with cocaine use . The conditioned response consists of physiological arousal and increased drug craving. 

Sensitization in humans has been linked to paranoid, psychotic manifestations of cocaine use. This idea is based on the fact that binge-limited paranoia begins after long term cocaine use (mean 35 months) in vulnerable users. Thus repeated administration may be required to sensitize the patient to experience paranoia. The phenomenon of kindling has also been invoked to explain cocaine sensitization. Sub-convulsive doses of cocaine given repeatedly will eventually produce seizures in rats. This observation has been compared to electrical kindling of seizures and may underlie the gradual development of paranoia. 

Since cocaine is typically used intermittently, even heavy users go through frequent periods of withdrawal or "crash." The symptoms of cocaine withdrawal seen in users admitted to hospital are listed in the table. Careful studies of cocaine users during withdrawal show gradual diminution of these symptoms over one to three weeks. Residual depression may be seen after cocaine withdrawal and if it persists, antidepressant medication is indicated. 

Pharmacological Interventions 

Since cocaine withdrawal is generally mild, treatment of withdrawal symptoms is generally not required. The major problem in treatment is not stopping cocaine, but rather it is helping the patient to resist the urge to re-start compulsive cocaine use. There is evidence that rehabilitation programs involving individual and group psychotherapy based on the principles of Alcoholics Anonymous and behavioral treatments based on reinforcing cocaine free urine tests can result in significant improvement in the majority of cocaine users. Nevertheless, there is great interest in finding a medication that can aid in the rehabilitation of cocaine addicts. 

Desipramine (DMI) is a tricyclic antidepressant that has been tested in several double-blind trials among cocaine addicts. Like cocaine, desipramine inhibits monoamine neurotransmitter reuptake, but its principal effects are on norepinephrine. It was hypothesized that DMI could relieve some of the withdrawal symptoms of cocaine and reduce desire for cocaine during the vulnerable period after stopping cocaine use. DMI showed significant efficacy early in the epidemic in a group of patients who were primarily white collar, intranasal cocaine users Subsequent studies of DMI efficacy have been mixed. Other medications that have shown benefits include amantadine, a dopaminergic drug that may have short term efficacy as an aid in detoxification (Alterman et al, 1992). Carbamazepine, an anti-convulsant, has been proposed as a treatment based on its ability to block kindling, a hypothetical mechanism in cocaine addiction. Several controlled studies in cocaine addicts, however, have failed to demonstrate any benefit from carbamazepine. Fluoxetine, a selective serotonin reuptake antagonist, has been reported to produce a significant reduction in cocaine use as measured by lower average urinary levels of the cocaine metabolite benzoylecgonine as compared to cocaine addicts assigned randomly to placebo. Buprenorphine, a partial opioid agonist has been found to reduce cocaine self-administration in monkeys, but studies in cocaine dependent patients have not yielded positive results. Thus far, all of the studies of medications to help prevent relapse to cocaine dependence have described modest benefits at best. Even the small successes have been difficult to replicate and thus there is general agreement that no medication is yet available that can be reliably used in the treatment of cocaine addiction. 

Cocaine withdrawal

SYMPTOMS
Dysphoria
depression
Bradycardia

SIGNS
Sleepiness
Fatigue
Cocaine Craving

Who provides treatment for substance abuse? 

Physicians such as Psychiatrists, Internists, and Recovering Physicians, Psychologists, Social Workers, Recovering Persons, and Counselors. It is important to locate the effective treatment programs in your community and learn how to make a referral. Treatment works best if the primary care physician remains involved. Relapse over the long term is the most important problem. 

Prevention Programs 

Generally positive approach works better than scare tactics. Credibility is important; thus exaggeration about the toxic effects of drugs is likely to back-fire. 

Treatment results for cocaine dependence 

Long term care is needed; brief treatments are ineffective. Treatment should be intensive at first, perhaps a short in-patient stay or an intensive outpatient program. After the first few weeks, treatment intensity can be gradually reduced and continued for one to two years. 

Philadelphia VA rehabilitation program for cocaine: 60% doing well and cocaine-free at 3 months, 7 months and 12 months follow up points 

New Haven study: at one year follow-up: 30% abstinent all 12 months, 58% abstinent >6 months 

Univ. of Vermont, intensive behavior therapy, monetary reinforcement of clean urines, 74% success at 12 months 

OTHER STIMULANTS 

Subjective effects similar to cocaine are produced by amphetamine, dextroamphetamine, methamphetamine, phenmetrazine, methylphenidate and diethylproprion. Amphetamines increase dopamine primarily by stimulating pre-synaptic release rather than by re-uptake blockade as is the case with cocaine. Intravenous or smoked methamphetamine is a primary drug of abuse in some parts of the country and it produces an abuse/dependence syndrome similar to that of cocaine. A different picture arises when oral stimulants are prescribed in a weight reduction program. These drugs do reduce appetite with accompanying weight loss on a short term basis, but the effects diminish because of tolerance development. There is evidence from studies in rodents of an appetite rebound when amphetamine is stopped resulting in weight gain to a level above the pre-amphetamine baseline. Anorectic medications, therefore, are not considered to be a treatment for obesity by themselves, but rather as a short term adjunct to behavioral treatment programs. A small proportion of patients introduced to these stimulants to facilitate weight reduction subsequently exhibit drug-seeking behavior in order to obtain the stimulant effects of the anorectic medication. These patients may meet diagnostic criteria for abuse or addiction. In contrast, fenfluramine and phenylpropanolamine reduce appetite with no evidence of significant abuse potential. Mazindol also reduces appetite with less stimulant properties than amphetamine. 

Khat (cathinone) a compound similar to amphetamine is used widely in Africa for its stimulant properties. Recently, methcathinone, a congener with similar effects, has been synthesized in a string of clandestine laboratories throughout the Midwestern United States. None of these stimulants has shown signs of reaching the epidemic proportions seen with cocaine during the 1980's. 

Caffeine 

Caffeine, a mild stimulant, is the most widely used psychoactive drug in the world. It is present in soft drinks, coffee, tea, cocoa, chocolate and numerous prescription and over-the-counter drugs. It increases norepinephrine secretion and enhances neural activity in numerous brain areas. Caffeine is absorbed from the digestive tract and is rapidly distributed throughout all tissues and easily crosses the placental barrier. Many of caffeine's effects are believed to occur by means of competitive antagonism at adenosine receptors. Adenosine, a constituent of ATP and nucleic acids, is a neuromodulator that influences a number of metabolic functions in the CNS. When adenosine binds to its receptor sites, mild sedating effects occur and these can be antagonized by caffeine. 

Tolerance occurs rapidly to the stimulating effects of caffeine. Thus, a mild withdrawal syndrome can be produced by abrupt cessation of as little as one to two cups of coffee per day in controlled studies. Caffeine withdrawal consists of feelings of fatigue and sedation. In high dose, headaches, nausea and rarely, vomiting, have been reported during withdrawal. Although a withdrawal syndrome can be demonstrated, this does not imply addiction as discussed in the introduction to this chapter. Few caffeine users report loss of control of caffeine intake or difficulty in reducing or stopping caffeine if desired; thus caffeine is not listed in the category of addicting stimulants (APA, DSM IV). 

Caffeine intoxication with high doses consists of nervousness, excitement, insomnia, diuresis, tachycardia and muscle twitching. High levels of caffeine can aggravate existing anxiety disorders or be the cause of symptoms such as insomnia. Thus a quantification of caffeine intake is an important part of the evaluation of patients with anxiety symptoms. 

Cannabinoids (Marijuana) 

The cannabis plant has been cultivated for centuries both for the production of hemp fiber and for its presumed medicinal and psychoactive properties. The smoke from burning cannabis contains many chemicals including 61 different cannabinoids that have been identified. One of these, #198#-9-tetrahydrocannabinol produces almost all of the characteristic pharmacological effects of smoked marijuana. 

Surveys have shown that marijuana is the most commonly used non legal drug in the United States. Usage peaked during the late 1970's when about 60% of high school seniors reported having used marijuana and nearly 11% reported daily use. This declined steadily among high school seniors to about 40% lifetime use and 2% daily use in the mid-1990's. It must be noted that surveys among high school seniors tend to underestimate drug use because school drop-outs are not surveyed. Also, there has been a significant increase in the potency (THC content) of most marijuana samples obtained through illegal channels over this period. 

In the past decade, a cannabinoid receptor has been identified in brain (Devane et al, 1988) and it has been cloned (Matsuda et al, 1990). While the physiological function of these receptors has not yet been elucidated, they are widely dispersed with high densities in the cerebral cortex, hippocampus, striatum and cerebellum (Herkenham, 1993). The distribution of receptors is similar across several mammalian species suggesting that these receptors have been conserved in evolution. An arachadonic acid derivative has been identified as an endogenous ligand and named anandamide (Devane et al, 1992). These exciting developments will likely impact on our understanding of marijuana abuse and dependence. 

The pharmacological effects of #198#-9-THC vary according to the dose, route of administration, experience of the user, vulnerability to psychoactive effects and setting of use. Intoxication with marijuana produces changes in mood, perception and motivation, but the effect sought after by most users is the "high" and "mellowing out." This is described as different from the stimulant high and the opiate high. The effects vary with dose, but the typical marijuana smoker experiences a high that lasts about two hours. During this time there is impairment of cognitive functions, perception, reaction time, learning and memory. Impairment of coordination and tracking behavior has been reported to persist for several hours beyond the perception of "high." These impairments have obvious implications for the operation of a motor vehicle or attendance at school. 

Marijuana also produces complex behavioral changes such as giddiness and increased hunger. Some users have reported increased pleasure from sex and increased insight during a marijuana high. These claims have not been substantiated. Unpleasant reactions such as panic or hallucinations and even acute psychosis may occur. In several surveys, 50-60% of marijuana users have reported at least one such anxiety experience. They are seen more commonly with higher doses and with oral rather than smoked marijuana because smoking permits the regulation of dose according to the effects. While there is no convincing evidence that marijuana can produce a schizophrenic-like syndrome, there are numerous clinical reports that marijuana use can precipitate a recurrence in people with a history of schizophrenia. 

One of the most controversial effects that have been claimed for marijuana is the production of an "amotivational syndrome." This syndrome is not an official diagnosis, but it has been used to describe young people who drop out of social activities and show little interest in school, work or other goal-directed activity. When heavy marijuana use accompanies these symptoms, the drug is often cited as the cause. Of course, there are no data that demonstrate a causal relationship although most authorities recommend that treatment of such patients include attempts at controlling or stopping the marijuana use. There is no evidence that marijuana use damages brain cells or produces any permanent functional changes. There are animal data indicating impairment of maze learning that persists for weeks after the last dose and this is consistent with clinical reports of gradual improvement in mental state after cessation of chronic high dose marijuana use. 

Several medicinal effects of marijuana have been described. These include anti-nausea effects that have been applied to the side-effects of anti-cancer chemotherapy, muscle relaxing effects, anti-convulsant effects and reduction of intra-ocular tension for the treatment of glaucoma. These medical benefits come at the cost of the psychoactive effects that often impair normal activities. Thus there is no clear advantage of marijuana over conventional treatments for any of these indications. With the cloning of cannabinoid receptors and the discovery of an endogenous ligand, it is hoped that medications can be developed that will target specific marijuana therapeutic effects. 

Tolerance, Dependence, Withdrawal 

Tolerance to most of the effects of marijuana has been demonstrated in both humans and animals (Jones, 1981). Tolerance can develop rapidly after only a few doses, but it also disappears rapidly. Tolerance to large doses has been found to persist in experimental animals for long periods after cessation of drug use. Withdrawal symptoms and signs are not typically seen in clinical populations. In fact, relatively few patients ever request treatment for marijuana addiction. A withdrawal syndrome in human subjects has been described. This syndrome has been demonstrated in closely observed marijuana users on a research ward given regular oral doses. It is only seen clinically in persons who use marijuana on a daily basis and then stop. Compulsive or regular marijuana users do not appear to be motivated by fear of withdrawal symptoms although this has not been systematically studied. 

Pharmacological interventions 

Marijuana abuse and addiction have no specific treatments. Heavy users may suffer from accompanying depression and thus may respond to anti-depressant medication but this should be decided on an individual basis considering the severity of the affective symptoms after the marijuana effects have dissipated. The residual drug effects may continue for several weeks. 

Marijuana Withdrawal Syndrome
Restlessness
Irritability
Mild agitation
Insomnia
Sleep EEG disturbance
Nausea, cramping

HEROIN USE, ADDICTION, AND TREATMENT 

Based on a lecture given by Charles P. O'Brien, MD, PhD to the medical students of the University of Pennsylvania on September 13, 1995.
HEROIN USE AND ADDICTION 

Heroin is the most important opioid drug that is directly abused. There is no legal supply of heroin for clinical use in the United States. Some claim that heroin has unique analgesic properties for the treatment of severe pain, but this has not been supported by double-blind trials comparing it to other parenteral opioids. However heroin is widely available on the illicit market and the price has dropped sharply in the 1990's. For many years heroin purchased in typical street sales in the U.S. had very low potency. Each 100 mg bag had only 4 mg of heroin (range 0-8 mg) and the rest was inert or toxic adulterants. In the mid-90's, street heroin reached 45% purity in many large cities with some samples testing as high as 80%. This means that the level of physical dependence is higher than in the past and that users who interrupt regular dosing will develop more severe withdrawal symptoms. Whereas heroin previously required intravenous injection, the more potent supplies can be smoked, thus making heroin available to people who would not insert a needle into their veins. 

There is no accurate way to count the number of heroin addicts, but based on extrapolation from overdose deaths, number of applicants for treatment and number of heroin addicts arrested, the estimates range from 750,000 to one million. It is not known how many more try heroin briefly, but do not become regular users. 

Injection of a heroin solution produces a variety of sensations described as warmth, taste, high and intense pleasure ("rush") comparable to sexual orgasm. There are some differences among the opioids in their acute effects with morphine producing more of a histamine releasing (flushing) effect and meperidine (Demerol) producing more excitation. Even experienced addicts, however, cannot distinguish between heroin and hydromorphone (Dilaudid) in double-blind tests. Thus the popularity of heroin may be due to availability on the illicit market and to rapid onset of the effects. After intravenous injection, the effects begin in less than a minute. Heroin has high lipid solubility and thus it crosses the blood brain barrier quickly and then is de-acetylated to the active metabolites, 6-mono-acetyl morphine and morphine. After the intense euphoria, which lasts from 45 seconds to several minutes, there is a period of sedation and tranquillity ("on the nod") lasting up to an hour. The effects of heroin wear off in 3-5 hours depending on the dose. Experienced users may inject 2-4 times per day. Thus the heroin addict is constantly oscillating between being "high" and feeling the sickness of early withdrawal. This produces many problems in the homeostatic systems regulated, at least in part, by endogenous opioids. For example, the rhythms of the hypothalamic-pituitary-gonadal axis and the hypothalamic-pituitary-adrenal axis are abnormal in heroin addicts. Women on heroin have irregular menses and men have a variety of sexual performance problems. Mood is also affected. Heroin addicts are relatively docile and compliant after taking heroin, but during withdrawal, they become irritable and aggressive. 

Based on patient reports, tolerance develops early to the euphoria-producing effects of opioids. There is also tolerance to the respiratory depressant, analgesic, sedative and emetic properties. Heroin users tend to increase their daily dose depending on their financial resources and the availability of the drug. If a supply is available, the dose can be progressively increased one hundredfold; but even in highly tolerant individuals, the possibility of overdose remains if tolerance is exceeded. Overdose is likely to occur when potency of the street sample is unexpectedly high or when the heroin is mixed with a far more potent opioid such as fentanyl, synthesized in clandestine laboratories. 

Addiction to heroin or other short-acting opioids produces behavioral disruptions and usually becomes incompatible with a productive life. There is a significant risk for opioid abuse and dependence among physicians and other health care workers who have access to potent opioids on a daily basis. Physicians often begin by assuming that they can manage their own dose and they may rationalize their behavior based on the beneficial effects of the drug. Over time, however, the typical unsupervised opioid user loses control and behavioral changes are observed by family and co-workers. Apart from the behavioral changes and the risk of overdose, chronic use of opioids is relatively non-toxic to specific organ systems. 

While opioids themselves are not toxic, the mortality rate for street heroin users is very high. Early death comes from involvement in crime to support the habit, from the uncertainty about the dose, the purity and even the identity of what is purchased on the street and from serious infections associated with unsterile drugs and sharing of injection paraphernalia. Infections common among heroin users include bacterial infections producing skin abscesses, pulmonary infections and endocarditis and viral infections producing hepatitis and acquired immune deficiency syndrome (AIDS).

TREATMENT
Opioid withdrawal
As is the case with other addictions, the first stage of treatment addresses physical dependence and consists of detoxification. The opioid withdrawal syndrome (Table 1) is very unpleasant, but rarely life-threatening. It begins within 6-12 hours after the last dose of a short-acting opioid and as long as 72 to 84 hours after a very long-acting opioid medication. Heroin addicts go through early stages of this syndrome frequently when heroin is scarce or expensive. Some therapeutic communities, as a matter of policy, elect not to treat withdrawal symptoms so that the addict can experience the suffering while being given group support. The duration and intensity of the syndrome are related to the kinetics of the individual drug. Heroin withdrawal is brief (5-10 days) and intense. Methadone withdrawal is slower in onset and lasts longer. After the acute stage of the heroin withdrawal syndrome that lasts 5-10 days, there is a subsequent protracted phase that continues for several months. 

Pharmacological interventions. 
Opioid overdose. As street samples of heroin become more potent, physicians are seeing increasing numbers of opioid overdose cases. The cardinal signs are depressed respiration and constricted pupils in a drowsy or comatose individual. Naloxone is an excellent antidote for opioid overdose and it should be given without hesitation in any case of suspected opioid overdose. If the diagnosis is incorrect, there will be no harm from an injection of naloxone. 

Opioid withdrawal. Opioid withdrawal signs and symptoms can be treated by three different approaches. 

The first and most commonly used approach depends on cross tolerance and consists of transfer to a legal opioid medication and then gradual dose reduction. The same principles of detoxification apply as for other types of physical dependence. It is convenient to change the patient from a short-acting opioid such as heroin to a long-acting one such as methadone. The initial dose of methadone is typically 20 mg. This is a test dose to determine the level needed to reduce withdrawal symptoms. The first day's total dose can then be calculated depending on the response to this initial dose of methadone. If 20 mg produces no observable effect, the dose can be increased. The typical street heroin user will be comfortable on 20 mg twice daily with 20% per day dose reductions during the course of detoxification. 

A second approach to detoxification involves the use of clonidine, a medication approved for the treatment of hypertension. Clonidine is an alpha2 adrenergic agonist that activates auto-receptors in the nucleus coeruleus, thus decreasing adrenergic activity. Many of the autonomic symptoms of opioid withdrawal such as nausea, vomiting, cramps, sweating, tachycardia and hypertension result from the loss of opioid suppression of this system during the abstinence syndrome. Thus clonidine is a non-opioid that alleviates many of the symptoms of opioid withdrawal. It does not help the generalized aches and opioid craving characteristic of opioid withdrawal; therefore, patients often complain during treatment with this approach. 

A third method of treating opioid withdrawal involves activation of the endogenous opioid system without medication. The techniques proposed include acupuncture and several methods of trans-cutaneous electrical stimulation. There are experiments showing that electro-stimulation techniques can block signs of withdrawal in rats and produce evidence of increased endogenous opioid activity. 

Table 1 

	Opioid Withdrawal

	SYMPTOMS
Craving for opioids
Restlessness, irritability
Increased sensitivity to pain
Nausea, vomiting, diarrhea, cramps
Muscle aches
Dysphoric mood
Insomnia, anxiety
	SIGNS
Pupillary dilatation
Sweating
Piloerection ("Gooseflesh")
Tachycardia
Increased Bld Pressure
Yawning
Fever


	Protracted Withdrawal (3-6 months in duration)

	SYMPTOMS
Anxiety
Insomnia
Drug craving
	SIGNS
Cyclic changes in weight, pupil size
Changes in respiratory center sensitivity


Although stimulation of the endogenous opioid system would appear to be the most "natural" way to treat symptoms of opioid withdrawal, the effectiveness of this technique has been difficult to demonstrate in controlled studies. A fundamental problem is that patients in opioid withdrawal tend to be very suggestible and the placebo effects caused by being connected to a mysterious box or having needles placed under the skin are formidable. 

Long term management. If patients are simply discharged from the hospital after treatment of opioid withdrawal, there is a high probability of a quick return to compulsive opioid use. Addiction is a chronic disorder that requires long term treatment. There are numerous factors that influence relapse. One factor is that the withdrawal syndrome does not end in 5-7 days. There are subtle signs and symptoms often called the protracted withdrawal syndrome that persist for up to 6 months. These persistent changes tend to oscillate as though a new set point is being established although the mechanism has not been elucidated. Following detoxification, outpatient drug-free treatment has a low probability of success and even when the patient has graduated from a long term therapeutic community, the relapse rate is high. 

Figure 1 A short-acting drug such as heroin or hydromorphone produces ups and downs. The user alternates between being sick and being high. Methadone, because of its long duration of action, produces a smooth and stable state enabling the patient to engage in constructive activities. This also illustrates why long-acting opioids are more effective in the management of chronic pain. 

Methadone Maintenance
The most successful treatment for heroin addiction consists of stabilization on methadone. Patients who repeatedly relapse during drug-free treatment can be transferred directly to methadone without requiring detoxification. The dose of methadone must be sufficient to prevent withdrawal symptoms for at least 24 hours. Levo-alpha-acetyl methadol (LAAM) is another maintenance option that will block withdrawal for 72 hours. 

Agonist maintenance. Patients receiving methadone or LAAM will not experience the ups and downs experienced while on heroin. Drug craving diminishes and may disappear. Neuroendocrine rhythms are eventually restored. (See Figure 1) Because of cross tolerance, patients who inject street heroin report a reduced effect from usual heroin doses. This cross tolerance effect is dose-related so that higher methadone maintenance doses result in less illicit opioid use as determined by random urine testing. Patients become tolerant to the sedating effects of methadone and thus they are able to attend school or function in a job. Opioids also have a persistent mild stimulating effect noticeable after tolerance to the sedating effect such that reaction time is quicker and vigilence is increased while on a stable dose of methadone. 

Antagonist treatment. Another pharmacological option is opioid antagonist treatment. Naltrexone is an antagonist with a high affinity for u receptors and thus will competitively block the effects of heroin or other u agonists. Naltrexone has almost no agonist effects and will not satisfy craving or relieve protracted withdrawal symptoms. For these reasons, naltrexone treatment does not appeal to the average heroin addict. It can be utilized after detoxification for patients with high motivation to remain opioid free. Physicians, nurses and pharmacists who have frequent access to opioid drugs make excellent candidates for this treatment approach. 

New treatment options: There is currently much interest in developing new medications to aid in the treatment of addictive disorders. Buprenorphine is a u opioid partial agonist currently in clinical trials that shows great promise (Johnson et al, 1992). It has minimal withdrawal symptoms, low potential for overdose, long duration of action and ability to block heroin effects comparable to naltrexone. 

HALLUCINOGENIC AGENTS 

Based on a lecture given by Laura F. McNicholas, M.D., Ph.D. to the medical students of the University of Pennsylvania on October 4, 1995.
EPIDEMIOLOGY 

2-5% of the population have used an hallucinogenic agent in the 30 days prior to the survey, according to household surveys; these drugs are primarily used by people in late adolescence and early adulthood. 

The use of LSD has been most closely tracked and recent data indicate an increase in the use of LSD (and related hallucingens) in recent years. In 1993, it is estimated that 10% of high-school seniors had experimented with LSD, that 7% of seniors had used the drug during the previous year and that 20% of those who had ever tried LSD had used the drug in the the past 30 days. This survey also showed that a much higher percentage of students in their senior year had ever used LSD drug, than had students surveyed in the 8th and 10th grades. However, recent surveys of middle school students have indicated that LSD use is also on the rise in younger age students. 

LYSERGIC ACID DIETHYLAMIDE (LSD) 

1. No current illicit use Illicit use began on a large scale around 1965, (in LA, 9/65) significantly influenced by Dr. Timothy Leary and his promotion of its use 

2. Mechanisms of action - Involves primarily, but not exclusively, serotonergic systems in particular, the post-synaptic 5HT-2 receptor (a G-protein linked receptor that mobilizes intracellular CA++; Its behavioral effects are blocked by 5HT-2 antagonists (mianserin, ketanserin and pirenperone). It is not known whether serotonin or another neurotransmitter activates this receptor under normal conditions or even if the 5HT-2 receptor is activated under normal circumstances. 

3. Route of administration - usually taken orally may be provided as a powder, solution, capsule or pill; drops of LSD have been placed on sugar cubes, animal crackers, and blotting paper doses in excess of 35 mg are extremely hallucinogenic "street doses" range from 50 to 300 mg. 

4. Time course and metabolic half-life metabolic half-life is approximately 3 - 5 hours BUT the effect of a single dose can be 12 or more hours. It has been suggested that the administration of LSD sets in motion changes that persist long after the drug has cleared the body. 

The effect of an oral dose can be perceived within 30-60 minutes. 

5. CNS Effects
Euphoria
Labile mood
Visual hallucinations
Synesthesias (overflow from one sensory modality to another)
Ego fragmentation - initially a feeling of detachment and a decrease in normal ego defenses ---> dissociation and occasionally to nearly complete loss of boundaries BUT the user can become overwhelmed ---> depersonalization and feeling of imminent dissolution 

In the 1960-70's, many people used LSD in a communal-type setting, in which an experienced user acted as a "Guide" for novices on their first trip(s) 

6. Chronic use - no hard evidence of permanent damage, but many adolescents report decreased involvment in daily activities, decreased school performance and lack of social interaction. These effects are frequently denied, being seen by the user as 

7. Psychiatric hazards Hallucinogen delusional disorder - a transient or long-lasting psychotic episode developed during or shortly after hallucinogen use - most common and frequently referred to as a "Bad trip" (temporary episode of panic) 

Most common is a state of acute panic, often accompanied by a fear of imminent insanity. 

incidence: 0.8 -1.8 per 1000 administrations of LSD 

After taking the drug one can feel that it has "gotten away" from him; that he no longer has control of the psychologic effects s/he is experiencing. 

S/he wants to be taken out of this state immediately. 

Such fear may arise from the illusion of spiders crawling over one's body, of being on the verge of falling into a black and bottomless chasm. Bad trips may also be characterized by acute paranoid states (that do not extend long beyond the period of LSD activity). 

Precipitation of serious depression, paranoid behavior or prolonged psychotic reaction resembling schizophrenia
Exacerbation of existing psychotic states or conversion of pre-morbid state to frank psychosis (more users than opioid users in mental wards with diagnosis of schizophrenia) 
Post-hallucinogen perceptual disorder (Flashbacks) 

8. Treatment
Diazepam, Lorazepam
Interpersonal - reassurance and support, generally in a quiet, darkened room.
Antipsychotics (haloperidol) - occasionally used in cases of severe psychosis

PHENCYCLIDINE (PCP)
(angel dust, peace, crystal, hog, rocket fuel) 

1. Current illicit use - no current clinical use; is used as an animal tranquilizer. 

Previous clinical use - general anesthetic - produced analgesia, amnesia, lack of suppression of laryngeal reflexes, little CV effect and little muscle relaxation BUT mildest complaints were of graphic nightmares, some patients became delirious and showed near mania when the anesthetic effects wore off. 

First appeared in CA in 1960's as pills but numerous reports of psychotic symptoms caused a decline in popularity. Reintroduced in the 1970's as a powder to be smoked or snorted and this time it sold well, especially to young, white polydrug abusers. Abuse in minority communities in major metropolitan areas - most new abuse cases are currently due to Afro-Americans starting to use PCP. Problem areas currently include Washington, DC, Los Angeles, Chicago, and New Orleans. 

2. Mechanisms of action - not completely understood but believed to involve dopamine systems, especially as PCP is known to reinforce drug-taking behavior in animals. 

PCP is believed to act on selective receptors, namely the NMDA to block the action of glutamate and related produce the clinical effects of PCP is not known. It is also thought that PCP is active at the s receptor, which is known to cause dysphoric and hallucinogenic reactions. 

3. Routes of administration - usually smoked in parsley or marihuana cigarettes. 

4. Time course - on set within 5 minutes, plateau in about one-half hour and remain there fro 4-6 hours; recovery may take 24-48 hours. 

5. CNS Effects
Effects of small doses: 5 mg dose: sense of intoxication - "euphoria"; "peaceful floating sensation"; mixed with a "speedy" feeling uncommunicative, oblivious very labile affect slurred speech nystagmus rolling gait feelings of numbness in hands and feet feelings of depersonalization
disordered thoughts
distortions of space and time perceptions
distortions of body image - reports of arms or legs "floating in space" or feeling as if they do not belong to the body; parts of the body have been reported to be grotesquely distorted or very large or very small; even the voice may seem to be coming from a distance. 
Changes in body consistency have been reported - the body feels as if it is made of dry wood of foam rubber.
delusions
auditory and visual hallucinations

Larger doses (>10 mg)
drowsiness ---> stupor ---> coma
feelings of isolation
hyperacusis; sensitivity to external stimuli
amnesia
bizarre, hostile or unusual behavior
muscle rigidity - including neck muscles; may cause rhabdomyolysis --->myoglobinemia--->renal failure
repetitive movements
excessive salivation WITH loss of gag reflex
fever
increased salivation
increased blood pressure and heart rate

Toxicity
hostility toward others
confusional periods
coma, convulsions
psychotic states - nearly identical to acute schizophrenia
behavioral problems - talking down is rarely successful
paranoia

6. Chronic use - "dulled" thinking and reflexes, loss of impulse control lethargy and depression. No clear evidence of permanent brain damage, but neurological and cognitive dysfunction persists after 2-3 weeks of abstinence. 

7. Treatment
Diazepam, Lorazepam - for seizure activity
Haloperidol - for psychotic states
Acidification of urine - to increase excretion
May require physical restraint - must be extremely CAREFUL due to the analgesia induced by the drug and the potential for rhabdomyolosis
In cases of extreme overdose with coma - continuous gastric suction, intubation and maintenance of vital functions 

ANTICHOLINERGICS
(atropine, diphenhydramine, tricyclic antidepressants, many over-the-counter sleep aids, benztropine) 

1. Generally, a side effect rather than the desired effect but occasionally used for the hallucinogenic effects. 

2. Accompanied by delirium, manifested by waxing and waning consciousness, impulsivity, and impaired judgment. Also accompanied by physiologic signs of anticholinergic toxicity - fever, warm, dry skin, fixed dilated pupils, tachycardia, decreased peristalsis, and atonic bladder. 

3. Hallucinogenic effects
Misperceptions
Dysphoria
Estrangement and/or depersonalization
Agitation
Visual and auditory hallucinations

4. Treatment
Gastric lavage
Parenteral physostigmine

MDMA (methylenedioxymethamphetamine) (Ecstasy) 

1. Clinical use - no currently recognized use but promoted as an adjunct to psychotherapy. Has some popularity among groups of psychotherapists, particularly on the West Coast 

Usual dose - 75-300 mg 

2. Mechanism of action - Believed to be both dopaminergic and serotonergic. 

3. Physiologic effects - not well characterized due to lack of controlled studies. There is known to be increased blood pressure, inceased heart rate, dry mouth, bruxism 

4. CNS effects
Euphoria - "a loving feeling"
Loss of boundaries
less aware of own boundaries; less distinction between self and others; decreased sense of separation from others Decrease or loss of inhibitions
decreased defensiveness
"Promotes intimacy"
Cognitive changes shift in form and content
slowed thoughts, generalized mental slowing
decreased desire to do mental or physical tasks
Perceptual changes
Visual perceptions are primarily intensified but there may be change in content leading to frank visual hallucinations
Altered time perception
Altered perception of spatial relationships
Increased anxiety

Effects are not well-characterized due to lack of controlled studies. 

5. Chronic effects - not known in man, but in experimental animals, including non-human primates, there has been long-lasting, if not permanent, destruction of CNS serotonin pathways. 

ALCOHOL DEPENDENCE: DIAGNOSIS, CLINICAL ASPECTS, AND BIOPSYCHOSOCIAL CAUSES 

By Joseph R. Volpicelli, M.D., Ph.D.
Alcohol drinking has decreased in recent years. Still, two- thirds of all adults drink alcohol and one-third of all high school seniors report that they drink alcohol. The average alcohol consumption for Americans over the age of 14 is 3 gallons of pure alcohol per person per year. The lifetime prevalence of alcoholism is about thirteen percent in the United States. There are significant sex differences: about five times as many men as women are alcohol-dependent . About one in five of the people who use alcohol for recreational purposes become alcohol-dependent for some part of their lives. Later, we will discuss why certain people may be at special risk to become dependent on alcohol. 

Alcohol-related deaths account for about five percent of all deaths in the U.S.--this ranks alcohol-related death between the 3rd (cerebrovascular diseases) and 4th (injuries) major causes of death (Stinson, 1992). It is impossible to calculate the high cost of human suffering, but we can calculate the cost of alcohol dependence with medical complications, lost work productivity and legal costs. On this basis alone, it is estimated that alcohol dependence costs society about 116 billion dollars per year (National Council on Alcoholism, 1986). About 40 percent of all hospital admissions are alcohol-related. Alcohol-dependent people use health services at twice the rate of the general population. Alcohol dependence is the leading cause of lost productivity resulting from missed work days, as well as, home and industrial accidents. Legal costs from drunk driving and the prosecution of rapes and homicides also contributes to the high cost of alcohol dependence. 

DEFINITION OF ALCOHOL DEPENDENCE 

When does someone cross that boundary between recreational alcohol use and dependence? Three main symptom clusters have been used to help draw this distinction. 

Loss of Control. Some people have defined addiction by focusing on the degree of control over alcohol. In the past, addiction experts called this psychological dependence. For example, a business executive may plan to have 1 or 2 beers after work, but he ends up having 5 or 6. Loss of control also becomes evident when a person makes repeated, but unsuccessful, attempts to cut down or stop drug use. Finally, loss of control is marked by compulsive thoughts and actions. Much of the day is spent either thinking about getting high again or recovering from a previous high. 

Maladaptive Consequence. A second measure of alcohol dependence is the presence of negative psychological, social, and medical consequences. As discussed above alcohol dependence is the leading cause of missed days at work. Alcohol dependence is also associated with severe medical problems which we will discuss in more detail below. People who continue to use alcohol despite adverse effects on their health, occupational or social functioning show symptoms of alcohol dependence. 

Biological Adaptation. Finally, some substance abuse experts define dependence solely with physiological adaptation to alcohol. In the past this has been referred to as physical dependence. Physical dependence is shown by either tolerance or withdrawal. Tolerance is defined as a decrease in the response to alcohol as use continues over time. Thus, it takes a progressively larger amounts of alcohol to produce the same effect. Chronic alcohol users may also experience withdrawal symptoms such as rapid heart rates or excessive sweating when they stop or decrease alcohol drinking. People who show either physical tolerance or symptoms of withdrawal are said to be physically adapted to the drug. 

CLINICAL COMPLICATIONS OF ALCOHOL 

Intoxication 

The behavioral effects of alcohol intoxication depend on two factors: one's beliefs and expectations about alcohol and the amount of alcohol consumed. These factors interact in complex ways to influence behavior. 

For example, many people think that alcohol can increase sexual arousal. Contrary to these expectations, sexual arousal decreases as blood alcohol level increases. However, sexual arousal increases for people who believe they have consumed alcohol, but have really been given a non-alcohol substitute. 

The dose of alcohol also interacts with alcohol's psychological effects. Alcohol is a CNS depressant. At low doses, however, it selectively depresses inhibitory centers. This means that alcohol may decrease behavioral inhibitions at low doses, and paradoxically increase aggressive or social behaviors. For example, some people will have a drink or two before a social function to decrease their social inhibitions. Other people are more likely to express their feelings including anger when intoxicated. About one half of all suicides and homicides occur during alcohol intoxication. Also, thirty-five percent of all rapes are related to alcohol drinking, particularly date rapes. 

At higher concentrations (BAC > 100 mg %), alcohol depresses both the excitatory and inhibitory centers. That is it suppresses everything, from rational thinking to motor coordination. Alcohol drinking is responsible for about 50 percent of fatal car accidents and accounts for 25,000 traffic fatalities each year. At still higher concentrations (BAC > 500 mg %), alcohol suppresses consciousness leading to blackouts. Finally, alcohol can suppress respiratory centers and, particularly when combined with other sedatives (e.g.Valium), can lead to death. 

Chronic Alcohol Dependence 

There are several medical and psychiatric complications from alcohol dependence. Clinical effects of alcohol dependence are summarized below. 

Gastrointestinal. Alcohol dependence is the most common cause of cirrhosis of the liver, the eighth leading cause of death in the United States. Alcohol is also associated with other gastrointestinal disorders such as ulcers, gastritis, and pancreatic cancer. 

Cardiovascular. Alcohol causes several cardiovascular complications and is responsible for about 15% of all cases of hypertension and most of the cases of cardiomyopathy. 

Neurological. Chronic alcohol dependence can produce severe damage to the peripheral and central nervous system. Peripheral neuropathy is often responsible for the ataxia seen in chronic alcoholics. Other neurological complictions caused by chronic alcohol abuse include the following: Weinicke's disease (ocular disturbance, ataxia and confusion) associated with thiamine dificiency, Korsakoff's psychosis, a permanent inability to learn new information and finally, structural changes in the brain associated with severe cognitive impairment (dementia). 

Immunologic. Alcohol drinking suppresses neutrophil function and cell-mediated immunity. This predisposes alcoholics to serious infections including fatal cases of pneumonia and tuberculosis. Suppression of cell-mediated immunity may be responsible for the higher incidence of several types of cancers seen in alcoholics. 

Endocrine. Male alcoholics have increased estrogen and decreased testosterone. This leads to impotence, testicular atrophy and gynecomastia. 

Obstetric. An often overlooked complication of alcohol drinking is the adverse effects of alcohol during pregnancy that can cause mental retardation, facial deformity, other neurological problems (fetal alcohol syndrome). 

Psychiatric. Chronic alcohol dependence is often associated with emotional problems. Many alcoholics have co-existing anxiety disorders (about 25%), depression (20%-40%), and occasionally hallucinations (alcohol hallucinosis). It is not clear if psychiatric disorders predispose to alcohol dependence (self- medication hypothesis) or result from chronic abuse of alcohol. Alcohol-dependent patients are often suicidal, and about one-quarter of all suicides are committed by alcoholics, generally white males over 35 years old. 

Withdrawal 

Just as alcohol intake depresses the nervous system, alcohol withdrawal produces overexcitation of the nervous system. Many alcoholics begin to experience tremors called "the shakes" about 24 hours after their last drink. Without a drink, they begin to experience rapid heart rates, sweating, decreased appetite, and difficulty sleeping. For some individuals, symptoms of withdrawal can become quite severe. One to three days after their last drink, alcoholics can have a generalized seizure (rum fits). About three to five days after their last drink, these patients can suffer from disorientation, high fevers, and visual hallucinations. This syndrome is call delirium tremens (DTs). During the DTs people are very susceptible to suggestion. For example, one patient became convinced that a pink elephant was dancing on an imaginary string between his therapist's fingers. Individuals in DTs can also be paranoid. The DTs are a serious medical emergency. Before aggressive modern medical treatment, fifteen percent of patients with DTs died. Now with adequate medication and nutritional support, fatalities from DT's are rare. 

Following this initial withdrawal phase, many people go through protracted alcohol withdrawal. This can last anywhere from one to four weeks. People in the protracted withdrawal phase remain anxious and have difficulty eating and sleeping. In serious cases, alcohol hallucinosis occurs. 

CAUSES OF ALCOHOL DEPENDENCE 

PSYCHOSICIAL THEORIES 

All the psychological theories of drug dependence assume that alcohol satisfies some important need. Psychoanalytic theories focus on unconscious needs while behavioral theories focus on the role of tension reduction to account for alcohol abuse. 

Psychoanalytic. One early psychoanalytic theory suggested that children who are fixated at the oral stage are more prone to abuse alcohol later in life. Psychoanalysts theorize that oral fixation results when children are either frustrated in their oral dependent needs (unloving mother) or too easily satisfied by oral stimulation (overprotective mother). When stressed as adults, oral-dependent people are more likely to turn to alcohol to cope. 

Adams (1978) suggests that it is not deprived infants who develop oral traits but rather children (particularly boys) with overprotective mothers. Later in life such men will have a strong need to remain dependent on either their mother or another woman. When their needs become frustrated, they become angry. Unable to deal with anger assertively, these people find that alcohol provides an effective way to reduce aggressive impulses. It has the additional advantage of hurting those people around them. 

Psychoanalytic theories make some intuitive sense since many alcoholics have immature social skills. They often turn to alcohol to help cope with life stresses. Despite this intuitive appeal, there are little prospective data to support these theories. An alcohol dependent person may exhibit dependent traits, however, these traits are just as likely to result from chronic alcohol use as they are to lead to it. Even if correlations exist between alcohol abuse and dependent personalities, it is not clear which is the cause and which is the effect. In summary, there is little evidence to support the oral fixation theory. 

Tension Reduction. Another important theory for alcohol abuse is that alcohol drinking is reinforced because alcohol reduces tension. Conger (1951) proposed the Tension Reduction Hypothesis as a model for alcohol drinking. The model assumes that alcohol can reduce tension and people learn to drink alcohol to avoid or reduce unpleasant stress. Clinical observations and studies appear to support this theory. 

First, alcohol dependence and anxiety symptoms often coexist. Many anxious patients say that drinking alcohol helps them reduce anxiety. This is especially true of phobic patients who often use alcohol to help face their fears. One patient could only travel over bridges after drinking five or more beers. Another patient needed to drink before attending any social function. She would have one or two drinks while getting dressed and another two or three at the social function to help her feel more relaxed. One can easily see how using alcohol in this way can quickly lead to the sorts of problems we have outlined. 

Alcohol relapse often occurs following a negative life event such as loss of a job or death of a spouse (Marlatt and Gordon, 1980). For example, one patient had a very severe relapse following the breakup with his girlfriend. Stress from the breakup may have increased the patient's desire to use alcohol to relieve this stress. Epidemiological studies also support the Tension Reduction Hypothesis, since alcohol drinking is associated with cultural stress. States with high rates of divorce, births, unemployment and other stressful life events also have high rates of alcohol abuse (Linksky, Straus, and Colby, 1985). 

While clinical and epidemiological studies support the Tension Reduction Hypothesis, experimental studies fail to show that increased tension leads to increased drinking. If people drink alcohol to reduce tension, we would expect that alcohol drinking would increase during tension-arousing situations. This prediction led to many conflicting results. For example, in laboratory studies, subjects who are threatened with an electric shock or who receive feedback that they have done poorly on a test do not increase drinking. 

How can we account for these conflicting results? The tension reducing properties of alcohol may be specific to certain situations. Alcohol may reduce tension only for social stress but not for other sorts of stresses. Also, alcohol may reduce tension only in particular doses (low doses but not high doses) and under certain conditions (in naturalistic but not experimental situations). In addition, alcohol may reduce tension only for some individuals who carry a gene for alcoholism. Finally, alcohol may not reduce tension but may dampen the impact of a stressful situation. The results of several studies support this hypothesis. Experienced male drinkers who are threatened with electric shock or social evaluation show less subjective and physiological signs of anxiety when intoxicated than when sober (Levenson, et al., 1980). 

Recent reviews suggest yet another view of the relationship between stress and alcohol drinking. According to this analysis people do not drink alcohol to reduce tension. Rather, they drink once tension has stopped and a sense of relief has set in. This is known as the "happy hour" effect. It accounts for the frequent observation that anxiety and alcohol drinking often go together. However, it is the sudden removal of stress that sets the occasion for drinking, rather than the situation causing stress . For example, Volpicelli et al. (1990) found that rats increased their alcohol drinking following, but not during, uncontrollable stress. In another study, rats living in a fearful environment tended to drink less alcohol than rats removed from the fearful environment and placed in a safe, home cage (Volpicelli, et al., 1982). One study of college students showed similar results. After completing a difficult (stressful) test, half the students were told they did poorly, scoring in the lower 15th percentile of their peers. The other half were told they did well, scoring in the upper l5th percentile. The relieved subjects--who thought they did well on the test -- drank more alcohol than subjects who believed they did poorly (Lisman, 1986). 

Biological 

Genetics. Researchers have discovered that alcohol dependence runs in families. A classic study by Goodwin (1974), compared the adopted children of alcohol-dependent parents to the adopted children of non-alcohol-dependent parents. In the children of alcohol-dependent biological parents, the risk of becoming alcohol dependent increased. In contrast, if the adoptive parents were alcohol-dependent, there was no increased risk of alcoholism. In general, if one biological parent is alcoholic, the likelihood of a child becoming dependent increases nearly three times. If both parents are alcoholic, the likelihood of alcohol dependence increases about five times. However, the likelihood of alcohol dependence does not increase in children whose nonbiological parent is dependent on alcohol. This work shows that genetic factors affect the risk of alcohol dependence more than the family environment. 

In an attempt to determine what specific inherited factor(s) increase their risk of alcohol abuse, researchers have conducted a series of studies comparing the biological children of alcohol dependent parents to the biological children of non-alcoholic parents. Several differences emerge between these two groups. 

One source of biological vulnerability suggests that high risk subjects have some instability in their nervous system that can be counteracted by drinking alcohol. For example, sons of alcohol dependent fathers are less able to hold their body still when asked to stand at attention, compared to sons of nonalcoholic fathers (Hegedus et al., 1984). Typically, people without alcoholic fathers sway more when intoxicated. However, when sons of alcoholic fathers drink alcohol, there is less body sway (Schuckit, 1985). Also, patients who have an inherited disorder in which their hand shakes, familial essential tremor, are more likely to abuse alcohol. When they drink alcohol, the tremor vanishes. 

Another biological mechanism that may put people at risk for alcohol dependence is increased sensitivity to the pleasure producing effects of alcohol. Alcohol dependent patients will often report that they noticed a wonderful calm high the very first time they drank alcohol. Alcohol dependent patients also show pain relief, analgesia, following a small dose of alcohol. These studies suggest that alcoholics receive more pleasure or obtain more pain relief compared to non-alcohol abusing people. 

Similarly people who are not abusing alcohol, but have alcohol dependent parents, are more sensitive to the pleasure producing effects from alcohol. They report more pleasure associated with their first drink (Negoshi and Wilson,1987). Also, high risk people show increased alpha waves (a measure of relaxation) after a small dose of alcohol. Finally, studies show that in subjects with alcoholic parents, small doses of alcohol increase peripheral levels of beta-endorphin by 170 percent. In contrast, subjects without alcoholic parents do not have this large increase in beta-endorphin (Gianoulakis, 1990). 

