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Alcoholism and alcohol abuse rank among the top 3 psychiatric disorders in the United States.
These disorders are associated with significant medical and economic consequences. Furthermore,
studies consistently show that an investment in addiction treatment leads to overall cost savings for
society. Recent work has identified specific effects of alcohol on several neurotransmitter systems,
including y-aminobutyric acid, serotonin, dopamine, and the opioid receptors. These findings suggest
that multiple pharmacologic interventions may be useful for the treatment of alcohol addiction. This
article reviews the clinical use of naltrexone and discusses psychosocial programs to enhance treat-

ment retention and adherence.

D uring the past 2 decades, remarkable progress has
been made in understanding the pharmacol ogic ef-
fects of alcohol and in trandating this knowledge into
more effective treatments. This article reviews the signifi-
cant medical and economic costs of acoholism and alco-
hol abuse and shows how applying current addiction treat-
ment programs can substantially reduce these costs. Next,
this review focuses on how recent insights into the effects
of alcohol have led to the development of medications,
such as naltrexone, that can reduce alcohol relapse rates
following detoxification and how these treatments can be
effectively applied to help those who suffer from alcohol
addiction. Finally, some of the barriers to medical treat-
ment are discussed.

ALCOHOLISM AND ALCOHOL ABUSE ARE
IMPORTANT PUBLIC HEALTH CONCERNS

Alcoholism and alcohol abuse have significant medical
and economic consequences. Thirteen percent of the adult
population in the United States has a history of alcohol
dependence or alcohol abuse, and the 12-month preva-
lence of alcohol dependence is between 4% and 5%. To
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put this figure in perspective, alcohol dependence ranks
with mood and anxiety disorders among the top 3 psychi-
atric disorders in this country.? According to the 1992 Na-
tional Longitudinal Alcohol Epidemiologic Survey, there
are approximately 14 million Americans with alcohol de-
pendence or abuse.® Alcohol abuse and dependence cost
society approximately $176 billion per year.* The majority
of this economic burden relates to reduced productivity,
premature death, direct treatment expenditures, and lega
fees®

In addition to its economic impact, alcoholism leads to
significant medical morbidity and mortality. Alcoholism
and alcohol abuse are responsible for 105,000 deaths per
yearin the United States.® Alcohol dependence is associ-
ated with increased risk for avariety of medical problems
including cirrhosis, cardiomyopathy, various cancers, in-
fectiousdisorders, fetal abnormalities, and neurologic com-
plications including dementia.

CURRENT TREATMENTS ARE
MODERATELY EFFECTIVE

Inlight of the high economic and medical costs of alco-
holism, it is important that people with alcohol-drinking
problems be identified and referred to effective treatment
programs. Current psychosocial treatments for a coholism
are moderately effective. The data from Project MATCH
give an excellent overview of state-of-the-art treatments.”
In this study, 3 types of psychosocial treatment were com-
pared, with over 1700 subjects randomly assigned to re-
ceive cognitive-behavioral therapy, motivational enhance-
ment therapy, or 12-step facilitation. The percentage of
days that alcohol was consumed decreased from 75% to
less than 20% during the year following a 3-month course
of alcoholism treatment. Each of the 3 types of alcoholism
treatments had similar results and was effective for about
50% of the subjects.’
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Table 1. Average Monthly Health Care Costs for Families
With and Without an Alcoholic?

Average Monthly Cost in Dollars

Years Before () and

After (+) Alcoholism Families With Families Without
Treatment an Alcoholic an Alcoholic
-1 74.57 6.54

+1 40.72 1.90

+2 9.50 2.45

+3 24.27 3.80

+4 26.30 17.86

+5 12.18 16.60

2Data from a Blue Cross/Blue Shield 6-year longitudinal study
(1974-1979) through the Health Benefits Division, California Public
Employees Retirement System, conducted by Holder and Hallan.®

In nonresearch programsit is generally found that about
half of the people who go through atreatment program ab-
stain from episodes of excessive drinking during thefirst 6
months of treatment. While these results are encouraging,
thereis still considerable room for improvement.

ECONOMIC BENEFITS OF TREATMENT

Studies consistently show that an investment-in addic-
tion treatment leads to overall cost savingsfor society. For
example, in alarge study of 150,000 enrollees ina health
care program in California, the economic costs of ‘acohol -
ism and the cost offsets associated with treatment were
assessed. The average cost of treatment for drug- and
alcohol-dependent patients was $1361/patient. However,
the cost savings for taxpayers was estimated to be $10,118/
patient. Overall, the cost effectiveness of treatment was
substantial; for each dollar invested in substance-abuse
treatment, taxpayers saved $7 in future costs.®

In another study conducted by Blue Cross/Blue Shield,
the cost-effectiveness of providing alcoholism treatment
was assessed.® As Table 1 shows, monthly health care ex-
penses for the family of an alcoholic the year before treat-
ment are about $75, which is about 10 times higher than
for families without an alcoholic. After treatment of the
alcoholic family member, health care costs dramatically
decline and are similar to those of families without an al-
coholic member.

RECENT ADVANCES IN UNDERSTANDING
THE PHARMACOLOGY OF ALCOHOL CAN
IMPROVE TREATMENT OUTCOMES

Historically, it was believed that alcohol’s main phar-
macologic effect was nonspecific; exposure of nervous
tissue to alcohol was thought to increase membrane fluid-
ity, thereby slowing nerve transmission. This theory ac-
counted for the central nervous system (CNS) depression
associated with acute alcohol intoxication.

New models of how alcohol exerts its pharmacologic
effects and why some people become dependent on alco-

J Clin Psychiatry 2001;62 (suppl 20)

Alcohol Abuse and Alcoholism: An Overview

hol have emerged in the last 2 decades. The current para-
digm is based on the specific effects of alcohol on neuro-
transmitter systems. For example, acute alcohol intoxica-
tion can have important effects on y-aminobutyric acid
(GABA) receptor activity, serotonergic activity, endorphin
release, and the release of dopamine at the reward centers
of the brain. Some of the important pharmacologic effects
of alcohol that help us to understand its addictive proper-
tieswill be reviewed.

SPECIFIC EFFECTS

GABA and NMDA

Acute alcohol administration is a CNS depressant and
generally suppresses neuronal activity. With chronic use
of alcohol, people devel op tolerance to the sedative effects
of alcohol. For example, someone may initialy feel se-
dated after drinking just 4 or 5 drinks; after years of drink-
ing, it may take 10 drinksto reach the same level of intoxi-
cation.

Acute administration of alcohol is now thought to exert
its primary sedative effects by affecting the major inhibi-
tory neurotransmitter, GABA, or the major excitatory neu-
rotransmitter, glutamate. Acute alcohol administration fa-
cilitates GABAergic transmission by enhancing chloride
conductance through the GABA , receptor. Conversely, al-
cohol inhibits glutamate activity by decreasing cationic
conductance through the N-methyl-p-aspartate (NMDA)
receptor. The chronic effects of alcohol on the GABA and
NMDA systems are generally opposite to the acute effects;
the devel opment of tolerance leads to reduced GABAergic
activity and higher levels of NMDA activity.™

Serotonin

The clinical observation that many alcoholics have co-
existing emotional disorders such as depression, anxiety,
and impulsivity™ first suggested that serotonin may bein-
volved in alcoholism. It was postulated that alcohol may
enhance serotonin functioning because these emational
disorders are associated with serotonin dysfunction and
because peopl e report that they use alcohol to reduce their
symptoms. Animal and clinical studies further supported
the notion that there are important interactions between al-
cohol and serotonin.

Several lines of animal research suggest that alcohol
drinking is associated with serotonin deficiencies. For ex-
ample, low levels of serotonin activity, particularly in the
CNS, are associated with increased alcohol preference.”
Also, drugs that reduce serotonergic activity are often as-
sociated with an increase in alcohol drinking, and drugs
that enhance serotonergic activity (selective serotonin re-
uptake inhibitors [SSRIS], serotonin agonists) are associ-
ated with reduced alcohol drinking.*

Human studies on the effects of serotonergic agents on
alcohal drinking have been less consistent. For example,
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in social drinkers, SSRIs such as citalopram and fluoxe-
tine have demonstrated modest short-term reductions in
alcohol drinking.** In longer-term clinical studies, how-
ever, SSRIsdid not reduce alcohol drinking relativeto pla-
cebo.® There may be subgroups of acoholics, however,
that benefit from serotonergic drugs. For example, buspi-
rone, a 5-HT,, receptor partial agonist, reduced anxiety
and drinking in a group of anxious alcoholics.** Similarly,
fluoxetine reduced both depressive symptoms and al cohol
drinking in one study among depressed alcoholics.® The
use of serotonergic medications to treat alcoholics with
comorbid depression remains uncertain, because one re-
cent study showed-that nefazodone reduced depressed
symptoms but not alcohol drinking in depressed alcohol-
ics.’® Also, sertraline may. be associated with increased
alcohoal drinking in severe, comorbid alcoholics, whereas
it is effective in reducing alcohal drinking in less severe
alcoholics.' In summary, clinical “data suggest that the
serotonergic medications may have arole in the treatment
of specific subtypes of alcohalics.

Dopamine

The intake of alcohoal, like that of virtually-al other
drugs of abuse, is associated with an increase of dopamine
at the nucleus accumbens.®® Since dopamine release is
thought to be involved in the reinforcing properties of
drugs of abuse, this pharmacologic effect may be particu-
larly important in understanding why some people become
addicted to alcohol. To support this notion, mice lacking
D, receptors do not show a preference for alcohol .2*2° Al-
cohol may increase dopamine release directly at the
nucleus accumbens or, more likely, indirectly through its
effects on opioid or GABA receptors.™®

Opioid Receptors

Acute administration of alcohol has been shown in many
animal and human experiments to stimulate the release of
endogenous opioids such as B-endorphin.? Alcohol -treated
rats show an increase in the release of 3-endorphin bothin
the peripheral blood and in the brain. This enhanced opi-
oid receptor activity is especially apparent in animalswith
a high acohol preference® and in humans who are at risk
for alcohol dependence because of a strong family history
of alcoholism.? If one has a strong family history of alco-
holism and drinks alcohol, there seems to be a larger in-
crease in the release of endogenous opioids, which may
contribute to the risk for abusing alcohal.

SUMMARY OF PHARMACOLOGIC
EFFECTS OF ALCOHOL

To summarize, research during the past 2 decades has
led to a new paradigm with which to understand the phar-
macol ogic effects of alcohol. Alcohol’s effect onthe GABA
and NMDA systems may mediate the sedative and anxio-

lytic properties of alcohol. Alcohol may be used to com-
pensate for serotonergic dysfunction, and specific subpopu-
lations of patients may use alcohal to reduce unpleasant
affective states such asanxiety or depression. Dopamine and
the endogenous opioids appear to be related to the alcohol
“high,” or the rewarding aspects of alcohol drinking. Thus,
alcohol hasavariety of specific effects on neurotransmitter
systems, suggesting that multiple pharmacologic interven-
tions may be useful in the treatment of alcohol addiction.
For example, to counter the effects of alcohol withdrawal,
medi cations such as benzodiazepines are used to enhance
GABA activity. Medications that reduce NMDA activity,
such as acamprosate, are also being used (primarily in Eu-
rope) to enhance abstinence rates. Patients using alcohol
to cope with anxiety or mood disorders are prescribed medi-
cationssuch as SSRIsto help reducetherisk of relapse. Finaly,
opiate antagonists are used to reduce alcohol craving and
relapse.

NALTREXONE AS AN EXAMPLE OF A
PHARMACOLOGIC TREATMENT FOR ALCOHOLISM

Theclinical use of naltrexone is agood example of how
our basic understanding of alcohol’s pharmacologic ef-
fects has led to a new effective treatment. Preclinical stud-
ies performed in the 1980s showed that opioid antagonists
such as naloxone or naltrexone could decrease alcohol
preference, % particularly in animals with high alcohol
preference.?? It was also discovered that rats genetically
engineered to lack opioid receptors do not self-administer
alcohol.?® Finally, a low dose of morphine was found to
increase the desire to drink alcohol in animal models.?’
These results suggested that the cycle of alcohol addiction
might be triggered by the enhancement of opioid receptor
activity—that alcohol drinking in some people creates the
need for more drinking by.increasing the release of endor-
phins.?® It was therefore suggested that opioid antagonists
might be capable of disrupting the addiction cycle in
humans by blocking the effects of endorphins released
during alcohol drinking (for areview, see Ulm et al.%).

Thefirst clinical trial using naltrexone for the treatment
of alcoholism was started in 1986.%° At the outset, the au-
thors hypothesized that naltrexone most likely. would not
reduce the number of people who would sample alcohal,
but would substantially reduce relapse rates by decreasing
the reward associated with drinking. A person was consid-
ered to have relapsed if they experienced (1) ablood al co-
hol concentration greater than 100 mg/dL during a treat-
ment visit, (2) 5 or more days of drinking in the same
week, or (3) 5 or more drinks during 1 drinking occasion.

As Figure 1 shows, during the 12 weeks of treatment,
approximately half of the group that received the placebo
tablets relapsed. This 50% relapse rate was consistent for
patients who participated in the standard psychosocial
treatment at the Veterans Affairs Medical Center. The stan-
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Figure 1. Relapse Rates During 12 Weeks of Treatment With
Naltrexone or Placebo®
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Reprinted, with permission, from Volpicelli et al.®

Figure 2. Relapse Rates During 12 Weeks of Treatment With
Naltrexone (50 mg/day) or Placebo*
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dard program included intensive outpatient treatment in
which patients came to treatment daily for several hours
each day for the first month of treatment and then for
twice-weekly group therapy. Treatment included group
therapy modeled after an Alcoholics Anonymous (AA) ap-
proach to alcoholism. For subjects taking naltrexone, re-
lapse rates were reduced to less than 25%. This was the
first double-blind study demonstrating that a medication
could improve treatment outcomes for al coholism.? These
resultswerereplicated in asimilar study conducted among
anonveteran population by O’ Malley and colleagues.®

In asecond clinical naltrexone trial, my colleagues and
I*! looked at a new, heterogeneous sample of alcoholics
that included women. All subjects participated in once-a
week individual addiction therapy, which mimicked stan-
dard addiction treatment programs in the community. Sub-
jects received naltrexone (50 mg per day) for 12 weeks.
The results of this study were similar to those of our first
study in that naltrexone reduced relapse rates. However,
inspection of the data showed that the effectiveness of nal-
trexone was much more pronounced among subjects who
were more medication-compliant. As Figure 2 shows,
among subjects who took 80% or more of their prescribed
medication (medication-compliant subjects), naltrexone
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had a much more dramatic effect than placebo on treat-
ment outcome. While placebo subjects relapsed at about a
50% rate, the relapse rate for the naltrexone-compliant
subjectswas only 14%. Ininterviews with the subjects, we
found that some of the patients would stop taking their
naltrexone so that they could experience the alcohol-
induced euphoria. While naltrexone was pharmacologi-
cally effective in reducing the pleasurable effects of
alcohal, its clinical effectiveness was dependent on the
motivation of the subject to abstain and to adhere to the
prescribed regimen. These results suggest that psychoso-
cia treatments that enhance the motivation to remain so-
ber and comply with therapy improve treatment outcomes.

BRENDA APPROACH

The importance of medication compliance in using
pharmacol ogic treatments for alcohol addiction treatment
led my colleagues and | to design apsychosocial treatment
to enhance treatment retention and adherence. We call the
approach “BRENDA,” an acronym for the various stages
used to improve compliance:

Biopsychosocial evaluation
Report/responsibility

Empathy

Needs assessment/goals

Direct advice

Assess response to advice (motivation to change)

Biopsychosocial Evaluation

The first step in the approach is to do a thorough bio-
psychosocial evaluation of patients who come for treat-
ment. This'is important because many patients who have
alcohol problems have coexisting medical problems or co-
existing psychiatric problems; a thorough biopsychosocial
evaluation gives the clinician a good sense of the patient’s
situation.

Report/Responsibility

The next step is to report back to the patient what has
been found in the evaluation. Simply presenting the results
of such an evaluation is often effective in'motivating pa-
tientsto reduce their alcohol drinking.* In addition, giving
people feedback—areport of how their alcohol drinking is
affecting their lives—breaks down resistance to therapy
and helps motivate healthy behavioral changes.®

Empathy

The next step is to show an empathic understanding of
the problem. Often, patients who are shown the evidence
that alcohol drinking is causing serious problems deny that
they are alcoholics. Most people think of an alcoholic as
someone on “skid row.” Thus, many patients will justify
their denial by pointing out that they are employed and
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that their life has not fallen apart. So rather than confront-
ing the patient by saying that they are in denial, the thera-
pist should try to understand, from the patient’s perspec-
tive, how they feel about what was just reported to them.
For example, one might say to the patient, “It is true that
you are employed and you are still with your wife, so | can
understand why, from your definition of an alcoholic, you
feel that you' re not that bad.”

Needs Assessment/Goals

The next step is to work collaboratively to determine
the patient’s needs. Assuming that there are no emergent
medical or psychiatric problems, our approach isto ask the
patient to tell uswhat problemsthey feel that they are hav-
ing, rather than dictate to the patient what they should be
doing. For example, we may state, “ Although | understand
why you do not feel that you are an alcohoalic, the fact is
that you have been having alcoholic binges, you showed
up for work with a hangover last week, and you state that
you often drink more alcohol than you. intend to. Also,
your blood work shows that there is an €levation in liver
enzymes, most likely due to excessive drinking.” The pa-
tient may not be bothered by the effect of drinking on
work, but may be concerned that his or her blood work
shows liver damage. For this patient, the “hook” -may be
physical health issues; by focusing on this concern, oneis
more likely to engage the patient in treatment.

Direct Advice

Once the patient’s needs are established, the clinicianis
in a position to give direct advice. For example, the clini-
cian may advise the patient to abstain from or reduce
drinking, to use medications to reduce the risk of relapse,
to seek help from community support groups, or to attend
family, couple, individual, or group counseling (or some
combination of these). Patients are more likely to follow
through with the treatment recommendation and reduce
their drinking if they are given an informed choice of
treatment options without confrontation.*

Assess Response to Advice

The final step in the approach is to assess the patient’s
response to direct advice. Some people will say that they
are not yet ready to make a change, placing them at a
precontemplative stage of change. Some people are very
motivated to change. It is not appropriate to give up on
someone who is not ready to change. In many typical
treatment programs, if someone is not very motivated,
they are encouraged to come back when they are ready.
My colleagues and | prefer to work with people to try to
motivate them to change. We do so by repeating the pre-
ceding steps.

My colleagues and | used the BRENDA approach in our
third naltrexone trial and evaluated medication adherence
and treatment retention for the first 3 months of treat-

Figure 3. Treatment Compliance and Retention in Patients
Undergoing Individual Counseling or the BRENDA Approach®
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aData from Pettinati et al.*

ment.* As shown in Figure 3, the BRENDA condition was
associated with better treatment compliance and better
treatment retention compared with the type of individual
counseling used in our previous study.® This suggests that
the BRENDA approach can enhance the success of therapy.
We are currently conducting a study in which we are di-
rectly comparing the BRENDA approach with traditional
counseling and simple physician medication management.

BARRIERS TO INTEGRATING PHARMACOTHERAPY
IN ALCOHOL ADDICTION TREATMENT

Despite empirical data showing that medications such
as naltrexone can significantly reduce alcohol relapse
rates, medications are not widely used to treat alcoholism
following detoxification. To put thisinto perspective, con-
sider that the population of people needing treatment for
alcoholismis comparable in size to the population of peo-
ple with mgor depression (approximately 20 million
each). In the United States, over 1 billion doses of medica-
tion are dispensed for the treatment of depression annu-
aly, while fewer than 5 million naltrexone doses are dis-
pensed annually. Why do medications for the treatment of
alcoholism receive such little clinical attention? Three im-
portant challenges make the introduction of medications
for acoholism treatment difficult.

First, unlike medications that treat emotional distress,
thereis no relief of symptoms from medications (e.g., nal-
trexone) that block the reinforcing effects of drugs. While
areduction in craving may provide some relief for the pa-
tient, there are no inherently rewarding properties associ-
ated with taking naltrexone. If a medication helps a patient
feel better immediately or even over the next few weeks,
then the immediate relief, or the promise of imminent re-
lief, reinforces the benefit of the drug. If the drug merely
blocks the high from drinking, then thereisno inherent re-
inforcement or promise of reward.

Second, many patients and clinicians believe that peo-
ple with sufficient willpower should be able to conquer
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Figure 4. Results From a Survey Questioning Patients
Whether They Would Take an Antihypertensive, Disulfiram,
or Naltrexone®

M Antihypertensive
[ Disulfiram
[ Naltrexone

80

70

60

50

40 —

30

Percentage of Patients

20

10
0 -
Yes No Unsure

3Data from Swift et al.*

their addiction on their own. Often, taking-medicine is
considered to be “cheating” or a “crutch.” This stigma
may explain why it is difficult to introduce medications
into the addiction-treatment market. A recent survey by
Swift et al.* which asked members of AA if they-would
take an antihypertensive medication, disulfiram, or nal-
trexone illustrates the point. As Figure 4 shows, about
70% said that they would use antihypertensives, 22% said
that they would refuse treatment, and 6% were unsure. In
contrast, only 25% would agree to take disulfiram, while
60% would refuse. Strikingly, only 14% of the respon-
dents said that they would take naltrexone. A fair percent-
age of people—all in treatment and going to AA meset-
ings—said they would never take a medication to help in
their addiction treatment.

The third and perhaps most important reason naltrex-
one is not more widely prescribed is simply the lack of
knowledge about the drug. Forty percent of the respon-
dentsto the AA survey simply did not know if they would
take the medication. It is among this group that educa-
tional programs and effective marketing would increase
clinical interest in naltrexone and other medications that
are developed for alcoholism treatment.

CONCLUSIONS

Given the significant medical and economic conse-
guences resulting from alcoholism and alcohol abuse, it is
important to use available therapies. Current treatments
are effective for about half of patients and lead to signifi-
cant cost reductions. Advances in the understanding of the
pharmacology of alcohol have led to the development of
effective medications such as naltrexone to improve treat-
ment outcomes. While naltrexone is not widely used to
treat alcoholism, increased understanding and the devel-
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opment of other medications and treatment strategies for
use alone or in combination with naltrexone promise to
dramatically change the clinical practice of acoholism
treatment.

Drug names: citalopram (Celexa), disulfiram (Antabuse), fluoxetine
(Prozac), naloxone (Narcan and others), naltrexone (ReVia), nefazo-
done (Serzone), sertraline (Zoloft).
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