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Course Objective

The purpose of this course is to address the ongoing
alcohol competency educational needs of practicing
mental and behavioral health providers. The material
will include core competencies as well as knowledge,
assessment, and treatment-based competencies.

Learning Objectives
Upon completion of this course, you should be able to:

1. Review facts about the history, costs,
and prevalence of alcohol use and abuse.

2. Define moderate drinking and take a history
of alcohol use as defined by the standard drink
equivalency.

3. Identify benefits reported in the literature for
moderate alcohol consumption.

4. Distinguish between genetic and environmental
risk and protective factors for developing
alcohol problems.

5. Describe clinical characteristics of alcohol
use disorder, intoxication, and withdrawal.

6. List complications associated with alcohol
use disorders.

7. Recognize mental problems associated with
alcohol use disorders.

8. Discuss screening instruments for detecting
alcohol use disorders, including considerations
for non-English-proficient patients.

9. Explain brief intervention efficacy and
techniques.

10. Describe and evaluate treatment modalities.

Sections marked with this symbol include
evidence-based practice recommendations.
The level of evidence and/or strength

evoencessseo of recommendation, as provided by the
recommenpaTion - eyvidence-based source, are also included
so you may determine the validity or relevance of the
information. These sections may be used in conjunc-
tion with the course material for better application to
your daily practice.

INTRODUCTION

No substance, legal or illegal, has a more paradoxi-
cal mythology than alcohol. It is undeniably one
of the most widely and safely used intoxicants in
the world; however, it is also potent and danger-
ous, both from a psychologic and a physiologic
viewpoint. Alcohol is currently responsible for
more deaths and personal destruction than any
other known substance of abuse, with the excep-
tion of tobacco. All of this is known with scientific
certainty. Alcohol is legal, easily obtained, and sup-
ported by a multi-billion-dollar worldwide industry.
Alcohol consumption at reasonable doses reduces
social inhibitions and produces pleasure and a sense
of well-being. It also can have some rather impres-
sive positive medical effects, such as a reduced risk
of cardiovascular disease [1; 2].

SUBSTANCE ABUSE AND ADDICTION

Alcohol is defined as a substance of abuse by self-
administration in lab animals and man. All drugs
of abuse affect the brain’s reward pathways. The
effects of alcohol appear to be related to complex
multiple interactions with the dopamine, gamma-
aminobutyric acid (GABA), serotonin, opioid, and
N-methyl-D aspartate (NMDA) neurotransmitter
systems [3; 4]. Studies suggest that the reinforcing
effect of alcohol is partially mediated through
nicotinic receptors in the ventral tegmental area,
which when combined with nicotine may be a fac-
tor in the high incidence of smoking among those
with alcohol use disorder [5; 6; 7]. Alcohol, food,
and other drugs of abuse have similar effects on
dopamine receptors. The development of addic-
tion, including to alcohol, is affected by genetic
predisposition and influenced by alterations in the
rewarding chemicals released per dose.

Substances of abuse are often put into categories
based on their effects. Alcohol has effects similar
to other depressants. Characteristics include:

e Decreased cognitive function while
intoxicated

e Decreased inhibition and increased
impulsivity
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e Risk of overdose

e Development of depressive symptoms
in heavy users

e Withdrawal symptoms similar to other
depressants

e Symptoms of anxiety during withdrawal

e Substance-induced psychoses in some
heavy users

The established criteria for the diagnosis of alcohol
abuse and dependence will be discussed in detail
later in this course.

HISTORY

From the earliest days of colonial settlement to
the present, Americans have been drinking alco-
hol. The early American experience with alcohol
provides a glimpse of patterns of use, as well as
controversies involving alcohol. The argument
could be made that alcohol, in one form or another,
was used more in early revolutionary America than
it is today. Drinking had almost religious support,
with alcohol portrayed as a gift from God; a gift
that could be abused by excessive drinking or
drunkenness.

The story of alcohol in America begins with the
Mayflower. The Mayflower dropped anchor in
Plymouth, Massachusetts, in February 1621. The
passengers were out of beer, and the crew was in
no mood to share. Running out of beer or spirits
was no laughing matter. So seriously did the crew
take this lack of spirits that they quickly dropped
the passengers off the Mayflower into very harsh
conditions at Plymouth. This preference for beer
was at least partly because it was a reliable source of
nonpathogenic hydration, as bacteria and parasites
are killed during the boiling stage of brewing.

In 1741, Benjamin Franklin, when listing the thir-
teen cardinal virtues, started with “Temperance:
Drink not to elevation.” Still, he noted that beer,
applejack, and other alcohol-containing bever-
ages of the day were safer to drink than the water
in Boston or Philadelphia. Like Londoners, the

colonists drank beer with breakfast after a sherry
eye-opener, and drank beer at lunch and brandy if
it was cold. They would have wine with dinner and
punch or other liqueurs thereafter. Dr. Benjamin
Rush, a signer of the Declaration of Independence
who is also known as the father of American
psychiatry, became alarmed by what he viewed as
rampant health problems caused by alcohol and
called for temperance. He described addiction
and identified alcohol as an addictive substance.
He argued that addiction was like a disease, and
that the alcoholic victim was completely unable
to control his consumption. Dr. Rush, a citizen of
the Enlightenment Age, accurately described and
anticipated the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) descrip-
tion of alcohol use disorder. However, he also
suggested that alcoholism could be treated by
whippings, bleeding, shame, emetics, oaths, and
plunging the patient in cold water.

American attitudes about alcohol have flip-flopped
from a free marketplace in the 18th and 19th cen-
turies, to Prohibition in the 1920s, to the repeal of
Prohibition in the 1930s, to lowering of the legal
drinking age in most states during the late 1960s
and early 1970s, and a return to the 21-years-of-age
limit with the National Minimum Drinking Age
Act of 1984. Alcohol consumption tends to be high
during war years and was lowest during the Great
Depression [8]. It was very high in the early 1980s,
perhaps due to the lowered drinking age and poor
economy. Like other consumer goods, alcohol con-
sumption is generally inversely affected by changes
in taxes and prices [9]. But interesting trends have
been noted in the United States. While inflation-
adjusted prices of alcohol declined between the late
1970s through the late 1990s, per capita alcohol
consumption has also been declining since the mid-
1980s [8; 10]. One study revealed that changing
demographics, such as a shift to an older popula-
tion that consumes less alcohol, could have more
of an impact on consumption levels than falling
prices. Other sources cite increased health aware-
ness, national drunk-driving campaigns, and a less
tolerant public attitude toward heavy drinking and
youth intoxication [8].
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This roller coaster of historical attitudes toward
alcohol use results from conflicting sociologic and
psychologic factors. For centuries, alcohol has been
part of our social fabric and part of holidays and
traditions. Simultaneously, our society has either
shunned or punished those who succumbed to
alcohol abuse, treating dependence as a legal issue
or a moral failing rather than as a mental health
problem. On one hand, alcohol is readily and
cheaply accessible, safe for most people, moderately
beneficial to health, and an important sector of
our economy. However, we also understand that
some individuals are at a high risk of losing control
over alcohol.

CURRENT ESTIMATES
OF ALCOHOL USE

Asmany as 90% of adults in the United States have
had some experience with alcohol [11]. People
drink alcohol for a variety of reasons:

e The pleasurable feeling that often
accompanies drinking, including
reduced tension and/or anxiety

¢ Enjoyment of the taste
e Social inclusion

e Self-medication

® Peer pressure

e Behavioral and physical addiction

Slightly more than half (50.8%) of all Americans
older than 12 years of age reported being current
consumers of alcohol in the 2019 National Survey
on Drug Use and Health [12]. This translates to an
estimated 139.7 million people, up from the 2016
estimate of 136.7 million people [12; 13]. Nearly
one-half (47.1%) of Americans participated in
binge drinking at least once in the 30 days prior
to the survey. This represents approximately 65.8
million people. Heavy drinking was reported by
35.9% of the population 12 years of age and older
(16.0 million people). The 2019 estimates for binge

and heavy drinking are substantially higher than
the 2016 estimates [12]. Past-month binge and
heavy alcohol use for Americans 12 years of age
and older are presented in Figure 1.

There is some evidence that drinking and alcohol-
related injuries increased during the COVID-19
pandemic [361]. National mortality data revealed
a 25% increase in alcohol-related deaths from
2019 to 2020, outpacing the all-cause increase in
mortality over the same period (16.6%).

Binge drinking among various races is 13.4% for
Asians, 22.7% for blacks, 20.9% for American Indi-
ans or Alaska Natives, 25.8% for persons reporting
two or more races, 25.0% for whites, and 24.2%

for Hispanics [14].

Use of alcohol is higher for college graduates com-
pared to those with only a high school diploma
(90.3% and 82.2%, respectively) [14]. However,
binge and heavy use is slightly higher for young
adults 18 years of age and older who have not
completed college [14]. The pattern of higher
rates of current alcohol use, binge alcohol use, and
heavy alcohol use among full-time college students,
compared with rates for others 18 to 22 years of
age, has remained consistent since 2002 [15]. In
a 2002 study of alcohol use on college campuses,
researchers at Harvard University reported that of
the more than 14,000 students surveyed, 31% met
the criteria for alcohol abuse and an additional 6%
met the criteria for diagnosis of alcohol dependence
[16]. In the study, alcohol abuse was defined as
a positive response to any one of the four abuse
criteria and the absence of dependence. Alcohol
dependence was defined as a positive response to
any three or more of seven dependence criteria.
Percentages of students meeting specific alcohol
abuse and dependence criteria are presented in
Figure 2 [16]. Male students are at greater risk
than female students. Almost 10% of male students
and 5% of female college students younger than
24 years of age met the criteria for a 12-month
diagnosis of alcohol dependence [16].
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PAST MONTH BINGE AND HEAVY ALCOHOL USE, 2019
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Figure 1

PERCENTAGE OF COLLEGE STUDENTS MEETING SPECIFIC ABUSE AND DEPENDENCE CRITERIA
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About 40% of people who drink have experienced
an alcohol-related problem [11]. Between 3% and
8% of women and 10% to 15% of men will develop
alcohol use disorder at some point in their lives.
While alcohol use disorders can develop at any
age, repeated intoxication at an early age increases
the risk of developing an alcohol use disorder [11].
Usually, dependence develops in the mid-twenties
through age forty.

COSTS OF ALCOHOL USE DISORDERS

The National Institute on Drug Abuse (NIDA)
and the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) estimated that the annual
economic cost of alcohol and drug abuse was
$365.4 billion in 1998 [9]. This estimate represents
roughly $1,350 each year for every man, woman,
and child living in the United States. Alcohol use
disorders generated about half of the estimated
costs ($184.6 billion). This figure rose to $249 bil-
lion in 2010, representing approximately $807 for
every man, woman, and child living in the United

States [17].
Nearly three-fourths (72%) of the costs of alcohol

abuse are related to lost workplace productivity
($179 billion); 11% are related to healthcare
expenses for treating problems caused by excessive
drinking ($28 billion); 10% are law enforcement
and other criminal justice expenses ($25 billion);
and 5% are losses from motor vehicle crashes
related to excessive alcohol use ($13 billion) [17].
Binge drinking is responsible for the majority of
the cost at $191 billion [17]. Alcohol use disorder
generally reduces the lifespan by 15 years [11].
Approximately $99.6 billion of the total costs of
alcohol abuse is paid by federal, state, and local
governments [17]. When both direct and indirect
costs are included, the estimated annual cost of
alcohol-related problems alone may be much
greater [17].

DEFINITIONS

Tolerance: Either (1) a need for markedly increased
amounts of the substance to achieve intoxication
or desired effect; or (2) a markedly diminished
effect with continued use of the same amount of
the substance [18].

A Standard Drink: 1.5 ounces of 80-proof distilled
spirits, 5 ounces of table wine, or 12 ounces of

standard beer [19; 20].

Alcohol Intoxication: Clinically significant
problematic behavioral or psychologic changes
(e.g., inappropriate sexual or aggressive behavior,
mood lability, impaired judgment) that developed
during, or shortly after, alcohol ingestion [18].
Changes include slurred speech, loss of coordina-
tion, unsteady walking or running, impairment of
attention or memory, nystagmus, stupor, or coma.

Alcohol Withdrawal: The presence of certain
symptoms after stopping or reducing heavy and
prolonged alcohol use [18]. The symptoms of alco-
hol withdrawal may develop within a few hours
to a few days after stopping or reducing use and
symptoms cause significant physical and emotional
distress in social, occupational, or other important
areas of functioning. Symptoms include increased
hand tremor, sweating, increased pulse rate, nau-
sea, vomiting, insomnia, temporary hallucinations
or illusions, anxiety, psychomotor agitation, and
generalized tonic-clonic seizures. Fewer than 5%
of persons who develop alcohol withdrawal experi-
ence severe symptoms such as seizures and death

[21].
Blood Alcohol Concentration (BAC): The per-

centage of alcohol present in the bloodstream. The
BAC is usually what is measured by police officers
to determine legal intoxication. It can be measured
directly from a blood sample or a breath sample
collected by a “Breathalyzer.” The national legal
limit for intoxication is a BAC of 0.08.

Moderate Drinking: No more than one drink per
day for women and no more than two drinks per
day for men [20].

Current Use: At least one drink in the past 30
days [17].

Binge Drinking: Consuming five or more drinks
on the same occasion in the past 30 days [17].

Heavy Drinking: Five or more drinks on the same
occasion on each of 5 or more days in the past 30

days [17].
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Fetal Alcohol Syndrome (FAS): A severe fetal
alcohol spectrum disease (FASD), FAS is a lifelong
syndrome in children with confirmed prenatal
exposure to alcohol. Signs include growth deficien-
cies, facial abnormalities, and neurocognitive defi-
cits that may lead to problems with vision, hearing,
attention, learning, memory, or any combination
thereof [22]. There is no safe recommended level
of alcohol use in pregnancy.

BENEFITS

Alcohol is consumed sensibly by the vast majority,
but it can also be a cause of considerable damage
and death when used excessively. Alcohol is part
of many cultures, and most individuals learn from
their bad experiences to moderate their drinking.
Consequently, the majority of people do not have
accidents or develop alcohol use disorder. Addi-
tionally, data suggests that moderate consumption
of alcohol does have some health benefits.

The French consume large amounts of wine and
high-cholesterol foods, yet they have a low inci-
dence of heart disease. The Japanese drink large
amounts of sake, but eat basically low-cholesterol
foods and have a low incidence of heart disease.
Other cultures traditionally drink whiskey and
beer. Should we be drinking more, more regularly,
or less on both counts?

Data for health benefits associated with low-to-
moderate drinking appear to be common in many
medical journals [23]. Light-to-moderate alcohol
intake from beer, wine, or spirits is associated with
a reduction in all-cause mortality, possibly due
to its ability to decrease cardiovascular diseases,
especially coronary heart disease (CHD). The
relationship between alcohol intake and reduced
risk of coronary disease is generally accepted as a
U-shaped curve of low-dose protective effect and
higher doses producing a loss of protective effects
and increased all-cause deaths [25; 26; 27; 28;
29; 30; 31; 32]. The World Health Organization
(WHO) reported that there is convincing evidence
that low-to-moderate alcohol intake decreases risk

for heart disease [24].

Many researchers have replicated the finding that
moderate alcohol consumption is associated with
areduced risk of coronary artery disease, peripheral
artery disease, sudden death, and stroke and sug-
gest that this effect is to a large extent mediated by
increases in high-density lipoproteins (HDLs) [1].
A 2011 meta-analysis inclusive of 84 out of 4,235
studies on the benefits of alcohol concluded that
the lowest risk of CHD mortality was conferred by
one to two drinks per day and that the lowest stroke
mortality risk was conferred by consuming one or
fewer drinks per day [2]. Research suggests that the
protective effect may be a result of an interaction
between diet and genetics, specifically related to a
genetic variation in alcohol dehydrogenase (ADH)
[33]. Moderate drinkers who are homozygous for
the slow-oxidizing ADH3 allele have higher HDL
levels and a substantially decreased risk of myo-
cardial infarction [33]. An acute protective effect
of alcohol consumption was also found for regular
drinkers who consumed one or two drinks in the
24 hours preceding the onset of cardiac symptom:s.
Risk of a major coronary event is lowest among
men who report daily drinking and among women
who report one or two drinks daily. Alcohol does
have effects on several markers for coronary risk
factors, such as blood pressure, HDL cholesterol,
low-density-lipoprotein (LDL) cholesterol, fibrino-
gen, clotting factors, and insulin sensitivity.

Prescribing alcohol to patients is not recom-
mended, but research should continue in an
attempt to identify the beneficial effects of alcohol
alone. The psychiatric and other medical costs
associated with drinking should be considered.
Epidemiologists and other researchers are weigh-
ing the benefits of moderate alcohol consumption
against the risks of addiction and accidents.

Alcohol clearly causes detrimental effects on a
number of critical organs and systems in the human
body when taken in large doses over time. Exces-
sive alcohol consumption increases cardiovascular
risk factors and mortality. Alcohol abuse is often
considered the second most common cause of pre-
ventable death in the United States [34]. However,
light-to-moderate drinking may protect against
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ischemic stroke and abstaining from alcohol may
increase the risk of stroke [2]. A prospective study
of moderate alcohol consumption and risk of
peripheral arterial disease in U.S. male physicians
found that any alcohol consumption decreases the
risk of peripheral artery disease [1]. No evidence
exists for a reduction in cardiovascular mortality
in anyone younger than 40 years of age. Because
almost no one dies of coronary artery disease before
age 40, the studies to see if drinking in individuals
younger than 40 years of age is particularly protec-
tive in later life have yet to be done.

Cardiovascular protection occurs primarily through
blood lipids such as HDL, especially HDL subfrac-
tion 2 [1]. Moderate alcohol consumption inhibits
platelets, especially after a fatty meal, suggesting an
aspirin-like effect for moderate alcohol consump-
tion [35]. Alcohol’s effects on clotting appear to
be related to the findings that drinking reduces
acute heart attack risk. Certain alcoholic bever-
ages, namely red wine, may also have an additional
positive antioxidant effect as it contains flavonoids,
which possibly slow oxidation of unsaturated fatty
acids [36]. Additionally, low amounts of drinking
can also enhance insulin sensitivity, reduce fasting
insulin, and may also reduce stress.

Risk-to-benefit analysis should take into account
a person’s age, sex, family history, likelihood of an
adverse effect on blood pressure, cancer risk, medi-
cation interaction, accidents, and dependency.
Light-to-moderate alcohol consumption reduces
overall risk of ischemic stroke; however, greater
alcohol consumption has no additional benefit and

can be harmful [2].

[t has been questioned whether the cardiac protec-
tive effects can be easily generalized to women, in
whom the risk of breast cancer complicates alcohol
risks. For example, the consumption of seven or
more drinks per week is associated with a twofold
increase in postmenopausal hormone-sensitive
breast cancers; however, several studies have shown
that moderate alcohol consumption reduces the
mortality of breast cancer [37; 38; 39]. It should

also not be forgotten that alcohol increases the
risk of certain other cancers (e.g., liver, mouth,
esophageal, laryngeal, pharyngeal) that affect both
men and women. After adjusting for the effects of
age, smoking, and medical history, both men and
women who consume one or two drinks of alcohol
five or six days a week have a reduction in risk of
a major coronary event compared with men and
women who are nondrinkers [40].

Moderate drinking is heart-healthy for diabetics in
the same way it is for other people, easing concerns
that alcohol may disrupt diabetics’ blood-sugar bal-
ance. In a 12-year study, diabetics who had one or
two drinks daily were up to 80% less likely to die of
heart disease than diabetics who did not drink [41].

WHAT TO ADVISE PATIENTS
ABOUT DRINKING ALCOHOL

Although alcohol appears to have some moderate
health benefits, physicians need not alter the drink-
ing habits of those who consume low-to-moderate
amounts of alcohol. It is problematic to advise a
patient who is abstinent or who drinks infrequently
to begin or increase alcohol consumption. In addi-
tion, social and religious factors may already dictate
the patient’s drinking habits.

Vulnerability to alcohol use disorders, depression,
and alcohol-related pathologies varies greatly
among individuals and cannot always be predicted
before a patient begins or escalates drinking.
Some individuals may be genetically predisposed
to acquiring problems with alcohol use disorder.
Similarly, excessive consumption often escapes
detection before the onset of related health con-
sequences. The balance of risk to benefit appears
to favor encouraging some patients in midlife who
are very infrequent drinkers to increase slightly the
frequency of drinking. Again, this is debatable and
will vary with the individual patient. Consuming
alcohol is not the only means to reduce the risk of
cardiovascular disease. Exercising, not smoking,
lowering fat intake and lipids, and other health-
related lifestyle issues should also be addressed.
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For those who already have heart disease, it is clear
that heavy drinkers should reduce their consump-
tion or abstain and that everyone should avoid
heavy and binge drinking. Data does not support
advising abstainers with a history of myocardial
infarction or decreased left ventricular function to
start drinking for their health [42]. In general, mod-
erate drinkers with these conditions should be able
to continue to drink alcohol in moderation [42].

Alcohol is not without risks. Alcohol abuse wors-
ens the course of psychiatric disorders. In countries
with high alcohol consumption, the suicide rate is
also high. One should ask whether the promotion
of moderate alcohol consumption, justified on
the basis of a biomedical effect (e.g., a reduction
in all-cause mortality), might change a patient’s
quality of life or cause them to take offense. How-
ever, existing public educational efforts that target
reductions in hazardous and harmful drinking and
at the same time encourage drinkers to consume
alcohol at responsible levels are appropriate and
ethical.

RISK AND PROTECTIVE FACTORS

ALCOHOL AND GENETICS

Research has shown that genetic factors play a
strong role in whether a person develops alcohol
use disorder, accounting for 40% to 60% of the
risk [43; 44]. In fact, family transmission of alcohol
use disorder has been well established. Individuals
who have relatives with alcohol use disorder are
at three- to five-times greater risk of developing
alcohol use disorder than the general population.
The presence of alcohol use disorder in one or both
biologic parents is more important than the pres-
ence of alcohol use disorder in one or both adoptive
parents. The genetic risk of alcohol use disorder
increases with the number of relatives with alcohol
use disorder and the closeness of the genetic rela-
tionship [44]. However, most children of parents
with alcohol use disorder do not become alcoholics
themselves, and some children from families where
alcohol is not a problem develop alcohol use dis-

orders when they get older. Alcohol use disorder
is seen in twins from alcoholic parents, even when
they are raised in environments where there is
little or no drinking. Identical twins adopted into
households with an alcoholic stepfather do not
show more alcohol use disorders than the general
population. Children with close biologic relatives
with alcohol use disorder, who are adopted into a
never drinking, even religiously opposed family,
can readily develop alcohol problems [45].

As mentioned previously, genetic factors are
thought to account for 40% to 60% of the risk of
developing alcohol use disorder [27; 44]. Animal
studies have shown that genetic factors may be
responsible for enhanced brain reward produced
by alcohol, decreased initial impairment, or even

altered metabolism of alcohol [46; 47; 48; 49; 50;
51; 52].

Genetic factors appear to influence the level of
response (LR) to alcohol, as measured by the
intensity with which one reacts to a given quantity
[53]. The level of response to alcohol varies from
individual to individual depending on the toler-
ance. Low LR at an early age contributes to the risk

of alcohol use disorder later in life [53; 54].

Genetic differences in metabolic or other biologic
processes may play a role in the development of
alcohol use disorder in specific individuals. Stud-
ies using a self-rated scale have shown consistent
results in sons of alcoholic fathers scoring them-
selves lower than sons of nonalcoholic fathers on
feelings of drunkenness, dizziness, drug effect, and
sleepiness following alcohol consumption [55].
This suggests that sons of alcoholic fathers have a
less intense reaction to alcohol than sons of non-
alcoholic fathers. Low reaction to alcohol suggests
tolerance and impaired ability to recognize even
modest levels of alcohol intoxication, indicators
of tendency towards dependence [56; 57]. High
alcohol sensitivity in men is associated with sub-
stantially decreased risk of alcohol use disorder.
Understanding reactions to alcohol could establish
a better understanding of future risk of developing
alcohol use disorder in these men.
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Studies have found similar results of higher toler-
ance for alcohol among daughters of parents with
alcohol use disorder. One study examined the
drinking patterns of 38 daughters of alcoholics
compared with 75 family-history-positive men
from the same families and 68 men with no family
history of alcohol use disorder [58]. Family-history-
positive men and women both displayed low reac-
tion to alcohol. This indicates that the degree of
genetic influence on alcohol-related behavior is
similar for both men and women with family his-
tory of alcohol use disorder. In a study of adolescent
and young adult offspring from families where
alcohol use disorders are prevalent, researchers
found both neurophysiologic and neuroanatomical
differences, such as reduced right amygdala volume,
when comparing these offspring to controls [59].
Another study assessed the relationship between
amygdala and orbitofrontal cortex volumes
obtained in adolescence and substance use disorder
outcomes in young adulthood among high-risk
offspring and low-risk controls [60]. A total of 78
participants 8 to 19 years of age (40 high-risk, 38
low-risk) from a longitudinal family study under-
went magnetic resonance imaging. Volumes were
obtained with manual tracing. Outcomes were
assessed at approximately one-year intervals. The
ratio of orbitofrontal cortex volume to amygdala
volume significantly predicted substance use disor-
der survival time across the sample. A reduction in
survival time was seen in participants with smaller
ratios; this was true for both high-risk and low-risk
participants [60].

Native Americans and Alaskan Natives have a
lower level of response and an increased risk of
alcohol use disorder [44]. The alcohol metabolizing
enzymes are another important genetic influence,
especially for persons of Asian descent. About 50%
of Japanese, Chinese, and Korean persons flush and
have a more intense response to alcohol because
they have a form of alcohol dehydrogenase (ADH)
that causes high levels of acetaldehyde. Forms of
ADH and aldehyde dehydrogenase (ALDH) (e.g.,
homozygous or heterozygous) contribute to a higher
rate of alcohol metabolism, intensify the response
to alcohol, and lower the risk of alcohol use disor-

der. High levels of impulsivity/sensations seeking/
disinhibition are also genetically influenced and
may impact alcohol use disorder risk [44].

At least 95,000 people (approximately 68,000
men and 27,000 women) die from alcohol-related
causes annually. According to NIAAA, alcohol is
a significant cause of death, disease, and disability,
currently ranked as the third leading prevent-
able cause of death in the United States [355].
According to a 2020 SAMSHA survey reported
by NSDUH, 14.5 million Americans 12 years
of age and older (5.3% of this age group) have
alcohol use disorder [355]. Almost 1 in 4 adults
have had a heavy drinking event in the past year
(defined as five or more drinks for men and four
or more drinks for women). The NIH and the
CDC report increasing alcohol problems, deaths,
and alcohol use disorders. The number of death
certificates mentioning alcohol more than doubled
between 1999 and 2017, and alcohol plays a role
in approximately 3% of all deaths in the United
States [356]. Increases in alcohol-related deaths are
consistent with reports of increased alcohol sales,
consumption, alcohol-involved emergency depart-
ment visits, and hospitalizations. The most recent
alcohol data provide more evidence of increasing
heavy alcohol use and associated consequences
during the COVID-19 pandemic [357]. Increased
alcohol use may also worsen medical and mental
health problems.

PSYCHOLOGIC AND
SOCIOENVIRONMENTAL
RISK FACTORS MODELS

Researchers who study risk factors have developed
models of how known risk factors may interact to
create pathways in children that lead to alcohol
use disorders.

Children with Conduct Problems

One model focuses on children who have tempera-
ments that make it difficult for them to regulate
their emotions and control their impulses. Clearly,
these children are difficult to parent, and if one or
both of their parents have alcohol use disorder,
it is likely that they will be poorly socialized and
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have trouble getting along in school [61; 62]. Poor
academic performance and rejection by more main-
stream peers at school may make it more likely for
these children to join peer groups where drinking
and other risky behaviors are encouraged. Parents
with alcohol use disorders will likely not monitor
their children closely and will lose control over
them at an early age. These children will begin
drinking early, often before 15 years of age [63]. If
such a child is genetically predisposed to alcohol
use disorders, these environmental factors may
further increase the tendency [64].

Stress and Distress

Another model of risk factors leading to alcohol
use disorder focuses on drinking to regulate inner
distress [65]. Some children have temperaments
that make them highly reactive to stress and disrup-
tion. This type of child may be born into a family
with history of alcohol use disorder, where the
stressors may be intense, or a nonalcoholic family,
with everyday types of low-level stressors. Regard-
less of the child’s family environment, he or she
maintains higher levels of inner distress (anxious
and depressed feelings) than other children. When
they take their first drink, the inner distress dissi-
pates for a while. This leads to more drinking and
may lead to alcohol use disorder. However, for some
individuals, at certain doses, alcohol may induce
rather than reduce the stress response. Research
demonstrates that alcohol actually induces the
stress response by stimulating hormone release by
the hypothalamus, pituitary, and adrenal glands
[66]. Research also demonstrates a bidirectional
relationship between alcohol and stress [67]. More
research is required before the role of stress as a
risk factor in alcohol use disorders is understood.

Sensitivity to Alcohol’s Effects

A third risk factor model focuses on sensitivity to
the effects of alcohol, both to its sedative properties
and its stimulating qualities [68]. The stimulant-
like (increased heart rate and blood pressure) and
sedative properties (impaired vigilance and psy-
chomotor performance) depend on the quantity
of alcohol consumed, the time elapsed since con-

sumption, and individual differences in response
[69; 70]. Researchers believe that this subjective
response to alcohol may be an important endo-
phenotype in understanding genetic influences
on drinking behavior and alcohol use disorders.
While subjective response predicts alcohol use
and problems, the exact pattern of association
remains unclear [71; 72; 73]. Two prominent
models of subjective response have been discussed
in the literature. The low level of response model
suggests that high-risk individuals experience
decreased sensitivity to the full range of the effects
of alcohol. The differentiator model suggests that
high risk for alcohol problems is associated with
increased sensitivity to alcohol’s positive effects
but decreased sensitivity to its negative effects [71;
72]. A literature review of studies that employed
challenge paradigms to assess a range of the effects
of alcohol (i.e., impairment, stimulation, sedation)
found some support for both models [71]. Results
of a quantitative review and meta-analysis suggest
that the two models may describe two distinct sets
of phenotypic risk with different etiologies and
predictions for development of alcohol use disorder
[72]. A total of 32 independent samples were com-
bined to produce estimates of the effects of risk-
group status (i.e., positive family history of alcohol
use disorder or heavy alcohol consumption).
Groups with positive family history for alcohol
experienced reduced overall subjective response
relative to groups with negative family history, as
predicted by the low level of response model. In
contrast, consistent with the differentiator model,
heavy drinkers of both genders responded less on
measures of sedation than did lighter drinkers, but
more on measures of stimulation [72].

The effects of alcohol on the electroencephalogram
(EEG) of subjects at risk for developing alcoholism
are well known [74; 75; 76]. Researchers found
that low EEG response to small amounts of alco-
hol may be associated with future development of
alcohol use disorder. Additionally, differences in
EEG response to alcohol may have ethnic varia-
tions [76]. Other studies have shown that heavy
drinkers had less sedation and cortisol response
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after alcohol consumption than light drinkers. In
addition, heavy drinkers were more sensitive to the
positive stimulant-like properties as blood alcohol

levels increased [68; 77].

KNOWN RISK FACTORS
FOR ALCOHOL USE DISORDER

With these three models in mind, a review of some
of the research findings on genetic and psychosocial
risk factors may provide a better understanding of
the factors leading to alcohol use disorders [11; 78]:

e Temperament: Moodiness, negativity, and
provocative behavior may lead to a child
being criticized by teachers and parents.
These strained adult-child interactions may
increase the chances that a child will drink.

e Hyperactivity: Hyperactivity in childhood
is a risk factor for the development of adult
alcohol use disorders. Children with atten-
tion deficit hyperactivity disorder (ADHD)
and conduct disorders have increased risk
of developing an alcohol use disorder.
Childhood aggression also may predict
adult alcohol abuse.

e Parents: The most compelling and largest
body of research shows parents’ use and atti-
tudes toward use to be the most important
factor in an adolescent’s decision to drink.

¢ (Gender: Among adults, heavy alcohol use
is almost three times more common among
men than women and also more common
among boys in middle or high school than
among girls. Men with ADHD and/or con-
duct disorders are more likely to use alcohol
than men without these disorders, while
women who experience more depression,
anxiety, and social avoidance as children are
more likely to begin using alcohol as teens
than women who do not experience these
negative states.

e DPsychology: Bipolar disorder, schizophrenia,
antisocial personality disorder, and panic
disorder all also increase the risk of a future
alcohol use disorder.

ABUSE AND ADVERSE
CONDITIONS IN THE HOME

Childhood abuse is a significant risk factor for later
alcohol and substance abuse [79]. Women who
were physically abused are 1.5 to 2 times more
likely to abuse alcohol than non-abused adults.
Children from crowded, noisy, and disorderly
homes without rules or religion are more likely to
abuse alcohol as teens. Children who are quick
to anger, who perceive themselves to be highly
stressed, who are resentful of parents’ absences,
or who have repeated conflicts at home are more
likely to abuse alcohol as teens.

PROTECTIVE FACTORS

An exciting area of research is focused on protec-
tive factors and poses the question, “What protects
children from taking one of the risk pathways to
alcohol use disorder?”

In 1997, some good news came from the National
Longitudinal Study on Adolescent Health, a sur-
vey in which nearly 12,000 students in grades 7
through 12 were given lengthy interviews timed
one year apart. The researchers were trying to
determine what kept children, over the course of
that year, from taking health risks in four areas: sub-
stance abuse (cigarettes, alcohol, and marijuana),
sexuality, violence, and emotional health [80].
The researchers found two factors that protected
these children in all four areas. They named the
factors: parent-family connectedness and school
connectedness.

Children identified as having parent-family con-
nectedness said they felt close to their mother or
father, felt that their mother or father cared about
them, felt satisfied with their relationship with
their mother or father, and felt loved by family
members [80]. School connectedness was expe-
rienced as a feeling of being part of one’s school
and a belief that students were treated fairly by
the teachers.
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There is broad evidence of the protective role of
parenting on adolescent health risks. Another well-
established protective factor is adolescents’ per-
ceived disapproval of alcohol use by their parents
[81; 82; 83; 84; 85]. In 2019, the National Survey
on Drug Use and Health asked children 12 to 17
years of age about their perceptions of the level of
parental disapproval of substance use initiation,
including alcohol [14]. Most adolescents (90.6%)
reported that their parents would strongly disap-
prove of them having one or two alcoholic drinks
nearly every day. This percentage was similar to
percentages in most years since 2002, with rates
ranging from 88.5% to 91.2% [14]. The number
of past-year initiates 12 years of age or older for
alcohol also remained stable between 2002 and

2019 [14].

ALCOHOL USE DISORDER

Alcohol use disorder, also referred to as alcohol
abuse and/or alcohol dependence, is defined in the
DSM-5 as a problematic pattern of use with two
or more of the following criteria over a one-year

period [18]:

e Alcohol often taken in larger amounts or
over a longer period than was intended

e A persistent desire or unsuccessful efforts
to cut down or control alcohol use

e A great deal of time spent in activities
necessary to obtain alcohol, use alcohol,
or recover from its effects

e Craving, or a strong desire or urge to use
alcohol

e Recurrent alcohol use resulting in a failure
to fulfill major role obligations at work,
school, or home

¢ Continued alcohol use despite having per-
sistent or recurrent social or interpersonal
problems caused or exacerbated by the
effects of alcohol

e [mportant social, occupational, or recre-
ational activities given up or reduced
because of alcohol use

Recurrent alcohol use in situations in
which it is physically hazardous

e Alcohol use is continued despite knowledge
of having a persistent or recurrent physical
or psychologic problem that is likely to
have been caused or exacerbated by alcohol

e Tolerance

e  Withdrawal

Alcohol use disorder is extremely amenable to brief
intervention. Brief intervention usually includes
giving patients information about problems asso-
ciated with excessive drinking and advising them
to cut down on their drinking or abstain. Without
intervention, 10% will likely progress to depen-
dence and 50% to 60% will continue to experience
problems over the next five years [87; 88].

Alcohol use disorder is a primary and chronic
disease that is progressive and often fatal; it is not
a symptom of another physical or mental condi-
tion. It is a disease in itself, like cancer or heart
disease, with a very recognizable set of symptoms
that are shared by others with the same disorder.
About 14.5 million people in the United States
met DSM-5 criteria for alcohol use disorder in
2019, with an additional 5.9 million abusing or
dependent on both alcohol and illicit drugs [89].

Like cancer and many other chronic diseases,
alcohol use disorder progresses over time. People
with alcohol use disorder experience physi-
cal, emotional, and other changes in their lives
and relationships. These changes may worsen if
drinking continues and if treatment specifically
targeted to alcohol use disorder is not initiated.
Left untreated, alcohol use disorders may lead
to premature death through overdose or through
damage to the brain, liver, heart, and many other
organs. Excessive alcohol consumption is highly
associated with suicide, motor vehicle accidents,
violence, and other traumatic events [89]. People
with untreated alcohol use disorders often lose
their jobs, their families, their relationships, and
other freedoms that were once important to them.
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Asnoted, alcohol problems can often be prevented
by early identification and brief intervention. A
weak link in the early identification of problems
is the lack of skill and competencies necessary to
perform such an assessment and the experience to
confidently move to more specific questions and
suggestions for change.

The U.S. Preventive Services Task Force

(USPSTF) recommends screening for

unhealthy alcohol use in primary care

settings in adults 18 years of age or older,
EVIDENCE-BASED . . 1

PRACTICE including pregnant women, and providing

RECOMMENDATION . .

persons engaged in risky or hazardous
drinking with brief behavioral counseling interventions
to reduce unhealthy alcohol use.

(https://www.uspreventiveservicestaskforce.org/uspstf/
recommendation/unhealthy-alcohol-use-in-adolescents-
and-adults-screening-and-behavioral-counseling-
interventions. Last accessed May 10, 2021.)

Strength of Recommendation/Level of Evidence: B
(The USPSTF recommends that clinicians provide
this service to eligible patients based on at least fair
evidence that the service improves important health
outcomes and concludes that benefits outweigh harms.)

Alcohol dependence is included in the DSM-5
umbrella definition of alcohol use disorder [18].
The symptoms of withdrawal and tolerance have
been the hallmarks of more severe disease, though
alone they are neither necessary for nor sufficient
to make the diagnosis.

Healthcare professionals should understand the cri-
teria and warning signs of alcohol use disorder. This
enables confrontation and intervention earlier in
the course of the illness rather than relying on toxic
liver markers. Verifying the facts that show a person
is at risk for alcohol use disorder and confronting
the impaired individual with those facts is the
definition of an office or brief intervention. Brief
intervention is most effective before dependence
is reached. Once diagnosable, the patient needs
more comprehensive intervention.

WITHDRAWAL

Individuals with alcohol use disorder often expe-
rience a severe, potentially fatal withdrawal syn-
drome when they either abruptly discontinue or
sharply reduce their alcohol consumption. The
symptoms may include sweating, rapid heartbeat,
hypertension, tremors, anorexia, insomnia, agita-
tion, anxiety, nausea, and vomiting. Tremors of the
hands are usually the earliest symptom of alcohol
withdrawal. Hallucinosis, seizures, and delirium
tremens (DTs) are the most severe form of alcohol
withdrawal. Hallucinosis, when it occurs, occurs
one to two days after decreasing or abstaining
from alcohol. While the effects of DTs can be life
threatening, all other symptoms, with or without
treatment, usually resolve several hours or days
after appearance. Alcohol withdrawal in tolerant
individuals can occur before the BAC has dropped
below the established legal limit for intoxication.
Some persons with alcohol use disorder have
symptoms of irritability, emotional lability, insom-
nia, and anxiety that persist for weeks to months
after alcohol withdrawal. The symptoms may be
due to the residual effects of alcohol toxicity on
the central nervous system and can be post-acute
withdrawal symptoms; members of Alcoholics
Anonymous (AA) refer to this as being a “dry
drunk.” AA considers alcoholics who are only
abstaining from alcohol but who are not working
a recovery program and remaining in essentially
the same emotional state as they were when they
were drinking to be “dry drunks.”

INCREASED TOLERANCE

Long-term heavy drinking and genetic predisposi-
tion can result in the development of tolerance,
which is the body’s adaptation to the presence of
alcohol. As tolerance develops, the drinker requires
increasing amounts of alcohol to feel the same
effect. For this reason, the usual reported effects
for various BAC levels do not apply to individu-
als with tolerance. In our society, people are often
admired for their ability to “hold their drinks.” But
the fact is, tolerance may be an early warning sign
that a physical dependence on alcohol is develop-
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ing. During the late stages of alcohol use disorder,
reverse-tolerance occurs, meaning the individual
becomes intoxicated more quickly and with less
alcohol.

IMPAIRED CONTROL OF DRINKING

Impaired control over drinking means that a person
is consistently unable to limit the number of occa-
sions when alcohol is used or the amount of alcohol
ingested on those occasions. Often, because of the
damage alcohol causes in their lives, people with
alcohol use disorder will express a strong and per-
sistent desire to cut down or stop drinking. Often
they may be able to do so, sometimes for a matter of
weeks, amonth, or even longer. One does not need
to be a daily drinker to meet criteria for alcohol use
disorder, as even those who go weeks or months
without a drink may binge and meet diagnostic
criteria. However, because alcohol use disorder is
a chronic progressive disease, once patients with
alcohol use disorder resume drinking, even after
years of sobriety, they typically return to the pre-
vious quantities of consumption, with worsening
adverse consequences.

PREOCCUPATION WITH ALCOHOL

Individuals with alcohol use disorder may have a
preoccupation with alcohol, defined as a noticeable
shift in priorities, with a focus on obtaining and
consuming an adequate supply of alcohol. Drink-
ing alcohol becomes a central focus in their lives.
Over time, the energies of individuals with alcohol
use disorder are diverted from people, places, and
things that were once important to them.

Another highly noticeable feature of the preoc-
cupation with alcohol may be the large amount
of time that drinking consumes. Thinking about
alcohol, obtaining alcohol, drinking alcohol, and
recovering from the effects of alcohol take more
and more of the individual’s time. Hobbies and
other activities once enjoyed are abandoned one
by one, and the only pleasure seems to come from
drinking.

USE OF ALCOHOL DESPITE
ADVERSE CONSEQUENCES

Continued drinking despite adverse consequences
is characterized by the inability of individuals
with alcohol use disorder to stop drinking even
when they recognize that their family, interper-
sonal, spiritual, occupational, legal, and financial
problems are the result of their drinking. Further-
more, alcohol may be causing serious health and
psychologic problems (e.g., anemia, gastritis, liver
disease, neurologic disorders, depression) and still
the dependent individual cannot stop.

DENIAL AS A DEFENSE MECHANISM

Denial is a common characteristic distortion in
thinking that becomes profound in people with
alcohol use disorder. For decades, those who have
treated individuals with alcohol use disorder, and
recovering alcoholics themselves, have puzzled
over why these persons continue to drink when the
link between alcohol and the losses they suffer is
so clear. Denial is an integral part of the disease of
alcohol use disorder and a major obstacle to recov-
ery. Although the term denial is not specifically
used in the wording of the diagnostic criteria, it
underlies the primary criteria described as, “drink-
ing despite adverse consequences.”

RELAPSE

Because alcohol use disorder is a chronic disease,
another symptom that is increasingly being recog-
nized and treated is relapse. Although alcohol use
disorder is a treatable, chronic disease, as yet, no
cure has been found. This means that even if indi-
viduals with alcohol use disorder have been sober
for a long time and have regained their health and
reclaimed other important aspects of their lives,
they may experience a relapse that will require
further treatment in order to return to remission.
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PHYSICAL CLUES THAT MAY
SUGGEST ALCOHOL USE DISORDER

While a strong attachment to alcohol is the hall-
mark of early dependency, if the patient refuses to
acknowledge a problem and no one from home or
work helps to confirm the diagnosis, healthcare
professionals are often left with nothing more than
clinical intuition, resulting in a missed diagnosis.
However, late in the course of alcohol use disor-
der, physical clues typically become increasingly
apparent and suggestive of alcohol abuse and/
or dependence. Alcohol abuse and dependence
are often referred to as the “Great Masquerader”
because many of the signs and symptoms are also
commonly found in other conditions [90].

Elevated Laboratory Findings

e Serum glutamic oxaloacetic transaminase

(SGOT)
e Lactic acid dehydrogenase (LDH)
e Cholesterol
¢ (Gamma-glutamyltransferase (GGT)
® Mean corpuscular volume (MCV)
e Alkaline phosphatase
e Triglycerides
e Blood alcohol concentration (BAC)

e Urinary ethyl glucuronide (EtG) and
ethyl sulfate (EtS)

e Whole blood phosphatidylethanol (PEth)
e Serum transferrin

e Uric acid

Gastrointestinal Signs/Symptoms
e Nausea

e  Vomiting

¢ Reflux

e Diarrhea

e  (astritis

e Ulcers

e Esophagitis

Cardiopulmonary Signs/Symptoms
¢ Hypertension

e Palpitations

e Arrhythmias

e Recurrent respiratory infections

Central Nervous System

(CNS) Signs/Symptoms
e Anxiety

¢ Insomnia

¢ Memory impairment
e Depression

e [rritability

¢ Panic

e Suicide attempt(s)

e Suicidal thinking

Behavioral Clues

e Loss of interest in previously favorite
activities and people

e Marital and financial problems

e Positive family history

e (Cigarette smoking

® Problems at home and work

e Anger when someone asks about drinking
e Legal difficulties

e Higher than normal scores on screening
questionnaires, such as the Michigan Alco-

hol Screening Test (MAST) and CAGE

Miscellaneous Signs/Symptoms
e Gout

¢ [mpotence

¢ Bloated face

e Parotid swelling

¢ Trauma injuries

e Aches and pains

e  Unusual accidents

¢ Broken bones

¢ Driving accidents, multiple citations,
and other problems
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COMPLICATIONS

Alcohol use disorders are often associated with
physical disorders and related problem:s.

LIVER DISEASE

The liver is a particularly vulnerable organ to alco-
hol consumption, in large part because it is where
alcohol is metabolized prior to elimination from
the body. As few as six drinks a day for men have
been found to be associated with liver damage. The
most common manifestation among persons with
alcohol use disorder is called “fatty liver.” Among
heavy drinkers, the incidence of fatty liver is almost
universal. For some, a fatty liver may precede the
onset of alcoholic cirrhosis. Fatty deposits have
been associated with men who have six or more
drinks a day and women who have only one or two

drinks daily.

Alcoholic hepatitis is a condition that, when
severe, is characterized by jaundice, fever, anorexia,
and right upper-quadrant pain. Between 10% and
35% of heavy drinkers (those drinking five or six
standard drinks a day or more) develop alcoholic
hepatitis and 10% to 20% develop cirrhosis [91;
92]. More than 60% of persons who develop both
alcoholic hepatitis and cirrhosis will die within
four years. Drinking 12 beers a day for 20 years has
been associated with a 50% incidence of cirrhosis.
[t is not known which individuals will develop cir-
rhosis. Studies have shown that women develop
liver disease faster and at lower levels of alcohol
consumption than men [92; 93]. Women also have
a higher incidence of alcoholic hepatitis and higher
mortality rate from cirrhosis [94].

Alcohol use disorder is also a strong predictive fac-
tor for the development of hepatocellular cancer
[95]. The presence of other hepatic risk factors,
including hepatitis C, fatty liver disease, smoking,
and obesity, further increases this risk.

Liver Transplantation

The leading indication for liver transplantation
in the United States is chronic hepatitis C [96].
Cirrhosis due to alcoholic liver disease is the sec-
ond most common cause for a person to require
a liver transplantation [96]. Candidates for liver
transplantation should be adequately screened for
alcohol use disorders and receive appropriate treat-
ment both perioperatively and as part of long-term
follow-up. Patient survival after transplantation
for both of these conditions is surprisingly good,
with 72% of patients surviving after five years [96].
Short-term survival is similar; however, long-term
survival for patients with hepatitis C now appears
to be compromised by universal recurrence. When
patients have both alcohol use disorder and chronic
hepatitis C, they do worse than when both diseases
occur independently. One study demonstrated that
patients’ short-term survival is the same for those

who have alcohol use disorder, hepatitis C, or both
diseases [97].

ALCOHOL/ACETAMINOPHEN
INTERACTION

Chronic heavy drinking appears to activate the
enzyme CYP2E1, which may be responsible for
transforming the over-the-counter pain reliever
acetaminophen into toxic metabolites that can
cause liver damage [98]. Even when acetamino-
phen is taken in standard therapeutic doses, liver
damage has been reported in this population [99;
100]. A review of studies of liver damage resulting
from acetaminophen-alcohol interaction reported
that, in individuals with alcohol use disorder,
these effects may occur with as little as 2.6 grams
of acetaminophen (four to five “extra-strength”
pills) taken over the course of the day by persons
consuming varying amounts of alcohol [101]. The
damage caused by alcohol-acetaminophen interac-
tion is more likely to occur when acetaminophen
is taken after, rather than before, the alcohol has
been metabolized [102]. Moderate drinkers should

also be made aware of this potential for interaction.
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There is now a warning label on the bottle that
states, “If you consume three or more alcoholic
drinks every day, ask your doctor whether you
should take acetaminophen or other pain reliev-
ers/fever reducers.” Further, in 2014 the U.S. Food
and Drug Administration (FDA) issued a state-
ment that combination prescription pain relievers
containing more than 325 mg acetaminophen per
dosage unit should no longer be prescribed due to
reported severe liver injury with acetaminophen
in patients who took more than the prescribed
dose in a 24-hour period; took more than one
acetaminophen-containing product at the same
time; or drank alcohol while taking acetaminophen

products [103].
CARDIOVASCULAR DISORDERS

Alcohol can have a detrimental effect on the heart,
including a decrease in myocardial contractility,
hypertension, atrial and ventricular arrhythmias,
and secondary nonischemic dilated cardiomyopa-
thy [104]. A common complication in alcohol use
disorder is elevated pulse and blood pressure, often
in the hypertension range. Younger people with
alcohol use disorder and those without existing
hypertension are less likely to have an elevation
than those who are older and predisposed to some
hypertension. When drinking stops, the blood
pressure often returns to normal over a period of a
few days. One study found that people who had six
or more drinks a day were twice as likely to suffer
from hypertension than moderate drinkers (two
or fewer drinks per day) or nondrinkers. Increased
serum GGT levels may be an indicator of an indi-

vidual’s susceptibility to the hypertensive effect of
alcohol [105].

Aside from hypertension, chronic heavy drinking
can adversely affect the heart primarily through
direct toxicity to striated muscle, leading to a
form of cardiomyopathy [104; 106]. Alcoholic
cardiomyopathy is probably more common than
is currently thought because of underdiagnosis
of alcohol use disorder in general. The reported
prevalence of alcoholic cardiomyopathy has varied

widely from 4% to 40% or more, depending on
the characteristics of the study population and the
threshold of alcohol consumption used to identify

the disorder [107].

The association between heavy alcohol con-
sumption and rhythm disturbances, particularly
supraventricular tachyarrhythmias in apparently
healthy people, is called “holiday heart syndrome”
[106; 108]. The syndrome was first described in
persons with heavy alcohol consumption, who
typically presented on weekends or after holidays,
but it may also occur in patients who usually drink
little or no alcohol [106; 109]. The most common
rhythm disorder is atrial fibrillation, which usually
converts to normal sinus thythm within 24 hours.
The incidence of holiday heart syndrome depends
on the drinking habits of the studied population.
Holiday heart syndrome should be considered as
a diagnosis particularly in patients without overt
heart disease presenting with new onset atrial
fibrillation. Though recurrences occur, the clini-
cal course is benign and specific antiarrhythmic
therapy is usually not warranted [106; 108; 109].

Vitamin Deficiency, Alcohol,
and Cardiovascular Disease

Abnormally high plasma levels of the amino acid
homocysteine have been shown in studies to
increase the risk for cardiac and other vascular
diseases [110]. Even small increases in homocys-
teine appear to increase the risk of heart disease.
Vitamins like folate, B12, and B6 are required for
homocysteine disposal within cells. The lower
the concentration of these and other vitamins,
the greater the concentration of homocysteine. A
number of nutritional problems have been reported
in people with alcohol use disorder. Malnourished
persons with alcohol use disorder and liver diseases
have been found to have B6 and folate deficiencies.
In addition, average homocysteine levels are twice
as high in patients with chronic alcohol use disor-
der when compared to nondrinking controls. Thus,
homocysteine may contribute to the cardiovascular
complications experienced by many with chronic
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alcohol use disorder. Lowering homocysteine with
B vitamin supplementation may reduce cardiovas-
cular risk [111; 112]. Further research is necessary
to determine whether abstinence and recovery
reverses the risk of cardiovascular disease, and
whether folate and vitamins B12 and B6 should be
considered as appropriate nutritional supplements
for patients with alcohol use disorder [113].

CANCER

Heavy drinking increases the risk of cancer of the
upper gastrointestinal and respiratory tracts [114].
Almost 50% of cancers of the mouth, pharynx,
and larynx and approximately 75% of esophageal
cancers in the United States are associated with
chronic, excessive alcohol consumption [115; 116;
117]. When alcohol consumption is combined with
tobacco use, the risk of esophageal cancer increases
markedly, as much as 130-fold in one study [118;
119]. Alcohol increases production of estradiol,
and increased levels of estradiol have been linked
to an increased risk of breast cancer in women who

drink [120].
GASTROINTESTINAL DISORDERS

Alcohol produces irritation and inflammation of
the mucosal lining of the gastrointestinal tract
and influences the motility in the esophagus,
stomach, and small bowel [121]. Frank ulceration
may occur with chronic excessive alcohol use. This
well-known alcohol related “heartburn” is due to
esophageal reflux with esophagitis that commonly
occurs with irritation and inflammation of the
gastroesophageal junction. Severe vomiting from
alcohol gastritis may result in mucosal tears at
the gastroesophageal junction, resulting in frank,
usually transient pain in the upper gastrointestinal
tract.

Short-term and long-term alcohol ingestion are
associated with gastritis, erosive gastritis, gastric
ulceration, atrophic gastritis, and gastric hemor-
rhage. Furthermore, duodenitis and duodenal
ulcerations are a direct result of chronic excessive
alcohol irritation and inflammation.

Patients who have undergone gastric bypass sur-
gery for obesity have higher breath-alcohol levels
after drinking the same amount as other people.
Many bypass surgeries attach the jejunum directly
to the stomach, allowing delivery of alcohol more
rapidly to the jejunal site of primary absorption as
well minimizing the effect of the stomach’s alcohol
dehydrogenase. Findings from a small study suggest
that it takes much longer for their levels to return

to zero [122].
CHRONIC PANCREATITIS

Alcohol consumption is the leading cause of
chronic pancreatitis, accounting for approximately
70% of cases in the United States; however, fewer
than 10% of heavy alcohol drinkers develop the
disease [123; 124; 125; 126; 127]. While there
are many theories regarding the pathophysiology
of chronic pancreatitis, the most prevalent for
alcohol-induced chronic pancreatitis involves the
effect of toxic metabolites on the pancreas. This
theory suggests that inflammation and fibrotic
changes in the pancreas are the direct result of
premature activation of enzymes due to ethanol’s
effect on the Golgi complex [125; 127; 128].
Another theory suggests that pancreatic hypoxia
results from decreased blood flow to the pancreas.
Alcohol-induced acinar injury may reduce capil-
lary flow and result in edema and capillary compres-
sion [125]. Individuals with alcohol use disorder
may develop diabetes mellitus or hyperglycemia
as a result of chronic pancreatitis, when the islet
cells in the pancreas are eventually destroyed.
Once alcohol-induced chronic pancreatitis has
developed, ingestion of even small amounts can
result in severe flare-up requiring hospitalization.

BODY WEIGHT

Although alcohol has a relatively high caloric
value, 7.1 calories per gram (1 gram of fat contains
9 calories), alcohol consumption does not neces-
sarily result in increased body weight. Moderate,
regular doses of alcohol added to the diets of lean
men and women do not seem to lead to weight
gain. However, in some studies obese patients have
gained weight when alcohol is added to their diets.
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An analysis of data collected from the first
National Health and Nutrition Examination Sur-
vey (NHANES 1) found that although drinkers
had significantly higher intakes of total calories
than nondrinkers, drinkers were not more obese
than nondrinkers. In fact, women drinkers had
significantly lower body weight than nondrinkers.
As alcohol intake among men increased, their body
weight decreased. An analysis of data from the sec-
ond National Health and Nutrition Examination
Survey (NHANES II) and other large U.S. stud-
ies found similar results for women [129]. When
chronic heavy drinkers substitute alcohol for food
in their diets, they typically lose weight and weigh
less than their nondrinking counterparts [130].

Many older studies, such as those discussed, have
focused on total volume of alcohol based on intake
over time (e.g., number of drinks per week), an
average that reveals little about the actual drinking
habits of individuals. This has led to a very incon-
sistent array of data on the relationship of drinking
and body mass index (BMI). One study sought a
better understanding of the relationship between
BMI and regular/moderate versus infrequent binge
drinking [131]. Researchers found that although
individuals of similar height might consume the
same weekly average of alcohol (e.g., 14 drinks
per week), individuals who consume two drinks
each day of the week typically have low BMIs and
individuals who consume seven drinks on each of
two days of the week typically have high BMIs. A
2018 study examined the associations of alcoholic
beverage consumption with dietary intake, waist
circumference, and BMI [132]. A total of 7,436
men and 6,939 women 20 to 79 years of age were
included in the study. By average daily drinking
volume, the differences in waist circumference
and BMI between former and moderate drinkers
were +1.78 cm and +0.65, respectively, in men
and +4.67 cm and +2.49, respectively, in women.
Compared with moderate drinking, heavier drink-
ing volume (three drinks/day or more in men, two
drinks/day or more in women) was not associated
with higher waist circumference or BMI, whereas
drinking five or more drinks/day was associated
with higher waist circumference and BMI in men.

There were no significant differences in women
who consumed four or more drinks/day compared
with women who consumed one drink/day [132].

[t is also important to note those individuals who
have undergone bariatric surgery. According to
a research study conducted at a substance abuse
treatment facility, bariatric surgery patients were
more likely to be diagnosed with alcohol with-
drawal than those who had not had the surgery
[133]. In another study of patients in active weight
management being considered for bariatric surgery,
an inverse relationship was found between BMI
and alcohol consumption—the more overweight
the patient, the less alcohol was consumed [134].
Past-year alcohol consumption actually decreased
as BMI increased. Surgeons felt it rare to have a
patient excluded for bariatric surgery due to exces-
sive alcohol consumption. The authors concluded
that it is likely that food and alcohol compete at
brain reward sites.

MALNUTRITION

Excessive drinking may interfere with the absorp-
tion, digestion, metabolism, and utilization of
nutrients, particularly vitamins. Individuals with
alcohol use disorder often use alcohol as a source
of calories to the exclusion of other food sources,
which may also lead to a nutrient deficiency and
malnutrition. In the late stage of the disease,
patients may develop anorexia or severe loss of
appetite, and refuse to eat. Persons with alcohol
use disorder account for a significant proportion of
patients hospitalized for malnutrition [130].

Direct toxic effects of alcohol on the small bowel
causes a decrease in the absorption of water-soluble
vitamins (e.g., thiamine, folate, B6). Studies have
suggested that alcoholism is the most common
cause of vitamin and trace-element deficiency in
adults in the United States. Alcohol’s effects are
dose dependent and the result of malnutrition, mal-
absorption, and ethanol toxicity [135]. Vitamins
A, C, D, E, K, and the B vitamins are deficient in
some individuals with alcohol use disorder. All of
these vitamins are involved in wound healing and
cell maintenance. Because vitamin K is necessary
for blood clotting, deficiencies can cause delayed
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clotting and result in excess bleeding. Vitamin
A deficiency can be associated with night blind-
ness, and vitamin D deficiency is associated with
softening of the bones. Deficiencies of other vita-
mins involved in brain function can cause severe
neurologic damage (e.g., deficiencies of folic acid,
pyridoxine, thiamine, iron, zinc).

Thiamine deficiency from chronic heavy alcohol
consumption can lead to devastating neurologic
complications, including Wernicke-Korsakoff
syndrome, cerebellar degeneration, dementia, and
peripheral neuropathy [136]. Thiamine deficiency
in patients with alcohol use disorder who are suf-
fering from Wernicke-Korsakoff syndrome leads
to lesions and increased microhemorrhages in the
mammillary bodies, thalamus, and brainstem. This
syndrome can also be associated with diseases of
the gastrointestinal tract when there is inadequate
thiamine absorption. All patients with alcohol use
disorders should receive supplemental thiamine
whenever entered into hospitalization or treatment
to reduce this possibility.

INFECTIOUS DISEASES

Alcohol abuse is a major risk factor for many
infectious diseases, especially pulmonary infec-
tions [137]. Studies have shown that alcohol abuse
increases the risk for acute respiratory distress syn-
drome and chronic obstructive pulmonary disease
[138;139; 140; 141]. Pneumonia, tuberculosis, and
other pulmonary infections are frequent causes of
illness and death among patients with alcohol use
disorder [142]. Other infectious diseases that are
over-represented among individuals with alcohol
use disorder are bacterial meningitis, peritonitis,
and ascending cholangitis. Less serious infections
are chronic sinusitis, pharyngitis, and other minor
infections.

Acute and chronic alcohol abuse also increase the
risk for aspiration pneumonia. Alcohol use disor-
ders are associated with increased risk of aspiration
of gastric acid and/or oropharyngeal flora, decreased
mucus-facilitated clearance of bacterial pathogens
from the upper airway, and impaired pulmonary
host defenses [143]. In addition, pathogenic colo-
nization of the oropharynx is more common in
patients with alcohol use disorder.

The consumption of alcohol alters T-lymphocyte
functions, immunoglobulin production by B cells,
NK cell function, and neutrophil and macrophage
activities making patients with alcohol use disorder
more susceptible to septic infection [144; 145; 146].
Studies have shown that animals given ethanol are
unable to suppress infections that can ultimately
result in progressive organ damage and death [147;

148; 149].

SLEEP DISORDERS

Although some people believe that alcohol helps
them sleep, chronic excessive drinking can induce
sleep disorders by disrupting the sequence and dura-
tion of sleep states and by altering total sleep time,
as well as the time required to fall asleep [150; 151].
Specifically, drinking within an hour of bedtime
appears to disrupt the second half of the sleep
period [152]. The person may sleep poorly during
the second half of sleep, awakening from dreams
and returning to sleep with difficulty, resulting in
daytime fatigue and sleepiness [150; 153].

Individuals with alcohol use disorder may be at
increased risk for sleep apnea, a disorder in which
the upper air passage narrows or closes during sleep
[154; 155; 156; 157]. The combination of alcohol,
obstructive sleep apnea, and snoring increases a
person’s risk for heart attack, arrhythmia, stroke,
and sudden death [158]. Obstructive sleep apnea
significantly increases the risk of stroke or death
from any cause, independent of other risk factors,
including hypertension [159; 160].

NERVOUS SYSTEM DYSFUNCTION

The most common neurologic abnormality among
patients with alcohol use disorder is dementia syn-
drome, which manifests primarily as impairment
in recent memory, and more subtle fluctuations in
abstractions, calculations, and other aspects of cog-
nitive functions. As previously stated, one specific
neurologic complication resulting from thiamine
deficiency is Wernicke-Korsakoff syndrome, which
involves delirium, clouded sensorium, confusion,
ophthalmoplegia, nystagmus, and ataxia [161].
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Immediate administration of thiamine is usually
successful in treating the symptoms, but in some
cases permanent memory loss occurs [161]. Once
delirium and confusion resolve, there is sometimes
a profound loss in recent memory (out of propor-
tion to the other cognitive deficits) and alcoholic
peripheral neuropathy, which results in diminished
sensitivity to touch, pinprick, and vibration (objec-
tively, and paraesthesias subjectively).

The acute effects of alcohol on the nervous system
are signs people commonly think of when they
envision an intoxicated person, such as slurred
speech, loss of coordination, unsteady gait, impair-
ment of attention or memory, nystagmus, stupor,
or coma. The degree to which the central nervous
system is impaired is directly proportional to the
BAC and degree of tolerance.

Alcohol and the Brain

Alcohol affects most neurochemical systems
including NMDA, GABA, serotonin, dopamine
(DA), and opioid systems.

Alcohol inhibits NMDA systems, which may
contribute to feeling intoxicated. NMDA recep-
tors change as tolerance develops. These receptor
systems are overactive during withdrawal. Alcohol
also enhances the action of the GABA system,
producing some of the symptoms of acute intoxica-
tion. GABA receptors are especially sensitive to
alcohol. The GABA system is underactive during
withdrawal, and the genes that control these recep-
tors may have an impact on the risk of alcohol use

disorder [162; 163].

Alcohol causes the release of 5-HT, or serotonin.
Lower 5-HT levels in the brain are associated
with increased alcohol intake in animals and
humans, while higher 5-HT levels are associated
with slightly reduced alcohol intake. Several 5-HT
genes may be related to the genetic risk of alcohol

use disorder [11; 44].

Alcohol activates DA in the reward system in the
ventral tegmental area of the brain. Alcohol also
causes the release of DA. Several DA receptors
may be related to the genetic risk of alcohol use

disorder [11; 44].

Finally, alcohol causes the release of endogenous
opioids. Opioid receptors change with tolerance
and withdrawal. Some receptors may affect genetic
predisposition for alcohol use disorder, and opioid
antagonists can decrease voluntary alcohol con-
sumption. Alcohol may also affect acetylcholine,
norepinephrine, and steroids.

Most people who drink do not develop brain dam-
age. However, studies do indicate that impaired
cognition and motor abilities occur in some indi-
viduals who are heavy drinkers. Older persons
with alcohol use disorder exhibit more brain tissue
loss than both older and younger persons without
alcohol use disorder. These results suggest that
aging may render a person more susceptible to the
effects of chronic excessive alcohol. Most studies
suggest that, following long-term abstinence, most
brain changes resolve.

Magnetic resonance imaging has been used to
measure changes in the brain structure and volume
in persons with alcohol use disorder at three weeks
after abstinence from alcohol [164]. The results
indicated that the brain volume in men and women
with alcohol use disorder was significantly reduced
as compared with healthy men and women. The
differences, however, were much more significant
in women than in men [165]. These results indicate
that alcohol inflicts greater neurotoxic effects in
women with alcohol use disorder than men, but
again, these brain changes may resolve with long-
term abstinence.

COMPLICATIONS SPECIFIC TO WOMEN

Although the literature on gender differences in
addiction can appear at times to be inconsistent, as
a whole men are more substance dependent than
women for all substances except benzodiazepines
and analgesics, on which women are equally or
more frequently dependent [166]. However, on
average, women show the effects of alcohol more
immediately, more intensely, and for longer periods
of time than men. They achieve higher concen-
trations of alcohol in the blood after drinking
the same amounts of alcohol [167]. Women also
produce a lower level of the enzymes required to
break down alcohol. In addition, female hormones
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make women’s bodies more susceptible to alcohol
at certain times of the menstrual cycle. Women
also tend to be shorter and weigh less than men.
Because women generally have a higher percentage
of body fat, they reserve alcohol in the body for
longer periods of time. This is important because
when a person drinks a large amount of alcohol,
it is deposited in fatty tissues. Neurophysiology is
more compromised in women with alcohol use

disorder than men [168].

It may be because of these factors that women
develop alcohol problems more quickly than men,
and their progression to severe complications,
such as liver disease, is more rapid. The death rate
among women with alcohol use disorder is 50%
to 100% greater than that of men because of their
increased risk for suicide, alcohol-related accidents,
cirrhosis, and hepatitis [169]. It is important to
note, however, that women are more likely than
men to obtain help, participate in treatment, and
have long-term involvement in AA, and therefore
are more likely to have better life outcomes [170].

International studies of gender differences indi-
cate that the greater the societal gender equality
in a country, the smaller the gender differences
in drinking behavior. The gender gap in alcohol
drinking is one of the few universal gender differ-
ences in human social behavior [171].

Fetal Alcohol Spectrum Disorders

The dangers of drinking while pregnant are
well-documented. Pregnant women who drink
risk the chance of their child developing FASD.
Prenatal alcohol exposure is known to be toxic
to the developing fetus and is one of the leading
known preventable causes of intellectual disability.
Excess fetal mortality secondary to drinking is most
prevalent during the first trimester of pregnancy.
Even drinking as little as one beer a day has been
associated with decreased birth weights and spon-
taneous abortions. Although FASD has received a
great deal of publicity, the majority of people may
not understand it correctly. For example, one large

study of adults 18 to 44 years of age found that the
majority of respondents incorrectly assumed that
FAS referred to babies born with an addiction to
alcohol.

A

EVIDENCE-BASED
recomenoaron (https://www.who.int/publications/i/

item/9789241548731. Last accessed
May 10, 2021.)

Strength of Recommendation/Level of Evidence:
Strong/Low

The World Health Organization
recommends that healthcare providers
should offer a brief intervention to all
pregnant women using alcohol.

FASD:s refer to the whole range of conditions that
can affect the offspring of mothers who drank
alcohol during pregnancy. These conditions can
affect each person in different ways and can range

from mild to severe. A person with an FASD might
have [172]:

e Abnormal facial features, such as a
smooth ridge between the nose and
upper lip (the philtrum)

e Small head size

e Shorter-than-average height

e Low body weight

e Poor coordination

e Hyperactive behavior

e Difficulty with attention

e Poor memory

e Difficulty in school (especially with math)
e Learning disabilities

e Speech and language delays

e Intellectual disability or low IQ

e Poor reasoning and judgment skills

e Sleep and sucking problems as an infant
e Vision or hearing problems

e Problems with the heart, kidneys, or bones
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There are a variety of conditions that are consid-
ered FASDs. Alcohol-related neurodevelopmental
disorder (ARND) is associated with intellectual
difficulties and problems with behavior and learn-
ing. Patients with ARND may do poorly in school,
with particular issues with math, memory, atten-
tion, judgment, and impulse control [172]. Off-
spring of mothers who consumed alcohol, during
pregnancy may also develop alcohol-related birth
defects, including congenital malformations of the
heart, kidneys, and/or bones or hearing problems.

The most commonly studied FASD is FAS. FAS is
defined by the existence of certain physical char-
acteristics of children whose mothers drank during
pregnancy. These characteristics include [172]:

e Intellectual disability

e  Growth deficiencies

e Central nervous system dysfunction

® Decreased brain size

e Low birth weight

e Distorted facial features

e Behavioral maladjustments

e Abnormal joints and limbs

Other less visible symptoms of FAS include [173;
174; 175; 176; 177; 178; 179; 180; 181; 182]:

e Verbal learning and memory problems

e Visual-spatial learning problems

e Attention deficits and hyperactivity

¢ [ncreased reaction time/slow information
processing

e Executive function problems

e Structural and functional changes
in the brain

Alcohol apoptotic neurodegeneration has been
shown to appear in the forebrain when rats are
injected with alcohol. Seven-day-old rats were
divided into a group receiving saline solution and
another group receiving alcohol solution. The
brains were examined after 24 hours of ingesting
alcohol or saline. The alcohol group showed a
very dense, widely distributed area of deteriora-

tion (cell death). When alcohol is administered,
various neurons in the forebrain show sensitivity.
Also, the brain weight of the alcohol-treated rats
was much lower than the saline group. Exposure
of the developing rat brain to alcohol for a certain
period of time during a specific developmental stage
induces destruction of brain cells that deletes large
numbers of neurons from several areas of the brain.
This period of time in humans is the last three
months of gestation [183].

Alcohol is especially neurotoxic to the developing
fetus. Vulnerability is highest at six months’ gesta-
tion to several years after birth. During this period,
alcohol exposure can kill millions of neurons in the
developing brain. This helps to explain reduced
brain size and behavior disturbances associated
with FAS. The most disabling effects are hyper-
activity and learning disabilities, depression, and
psychosis. Depending on the time of exposure to
alcohol, different neurons are depleted, which
shows evidence of alcohol being an agent that can
contribute to many mental disabilities.

The Centers for Disease Control and Prevention
(CDC) reported in 2020 that 11.3% of pregnant
women 18 to 44 years of age used alcohol and 4.0%
were binge drinkers [184]. According to the CDC,
drinking while pregnant costs the United States
$5.5 billion annually. Additionally, an estimated
6 to 9 out of 1,000 U.S. school children may have
FASDs [172]. Binge drinking among pregnant
women during the first trimester increased from
10.8% in 2015-2016 to 12.6% in 2019 [14].
FASD is 100% preventable when pregnant women
abstain from drinking alcohol [172; 185].

EFFECTS ON FAMILIES

Living with a non-recovering family member with
alcohol use disorder can contribute to stress for all
members of the family. Children raised in these
families have different life experiences than chil-
dren raised in nonalcoholic families. For example,
children living with a non-recovering alcoholic
score lower on measures of family cohesion, intel-
lectual cultural orientation, active recreational
orientation, and independence. They also experi-
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ence higher levels of conflict within the family.
Many children of alcoholics experience other
family members as distant and noncommunicative
and may be hampered by their inability to grow in
developmentally healthy ways. The level of dys-
function or resiliency of the nonalcoholic spouse
is a key factor in the effects of problems impacting
the children. Support groups, such as Children of
Alcoholics, are available to help people deal with
these issues.

Alcohol use disorder usually has strong negative
effects on marital relationships. Separated and
divorced men and women were three times as likely
as married men and women to say they had been
married to a person with alcohol use disorder or
problem drinker. Almost two-thirds of separated
and divorced women and almost one-half of sepa-
rated or divorced men younger than 45 years of age
have been exposed to alcohol use disorder in the
family at some time. As of 2019, approximately
14.5 million Americans met the diagnostic criteria
for alcohol abuse and dependence; this number
represents a decline from 18.1 million Americans

in 2002 [14].
Child Abuse

The majority of studies suggest an increased preva-
lence of alcohol use disorder among parents who
abuse children. Existing research suggests that
alcoholism is more strongly related to child abuse
than are other disorders, such as parental depres-
sion, but the most important factor is whether the
abusive parent was abused themselves or witnessed
a parent or sibling being abused. Although several
studies report very high rates of alcoholism among
the parents of incest victims, much additional
research in this area is needed [186; 187].

VIOLENCE

Among some individuals and subgroups, excess
alcohol consumption is associated with the risk of
violent behavior. Alcohol may encourage aggres-
sion or violence by disrupting normal brain func-
tion, especially in levels of serotonin [188]. There is
considerable overlap among nerve cell pathways in
the brain that regulate aspects of aggression, sexual

behavior, and alcohol consumption. Alcohol may
weaken brain mechanisms that normally restrain
impulsive behaviors, including inappropriate
aggression.

Drinking and violence may occur together by
chance. Also, violent criminals who drink heavily
are more likely to be caught and consequently are
over-represented in samples of people arrested for
violent behavior. Antisocial personality disorder
(ASPD) and early-onset alcoholism are common
traits in many criminals. A person who intends to
engage in a violent act may drink to bolster his or
her courage or in hopes of evading punishment or
censure. The motive of drinking to avoid censure
is encouraged by the popular view of intoxication
as a “time-out,” during which a person is not sub-
ject to the same rules of conduct as when sober.
Such alcohol-violence interactions are not readily
treated. However, ongoing research has identified
medications that have the potential to reduce vio-
lent behavior in both alcoholic and nonalcoholic
subjects.

Young men who exhibit violent and antisocial
behaviors often “burn out” with age [189]. By the
time they reach 40 years of age, serotonin concen-
trations are increasing and testosterone concentra-
tions are decreasing, both of which help to restrain

violent behavior [190].

Research suggests that increasing the unit price
of alcohol by raising alcohol taxes is an effective
strategy for reducing excessive alcohol consump-
tion and related harms, including violent behavior
[191]. An examination of the impact of the price
of alcoholic beverages on violence and other delin-
quent behavior among college students found that
an increase in the price of beer could reduce the
overall number of students involved in some sort
of violent behavior by 4% [192]. In a study that
used data from the National Household Survey on
Drug Abuse, higher taxes on beer led to significant
reductions in crime (e.g., property damage, use of
force), with the largest impact among individuals
younger than 21 years of age [193]. Another study
that examined the impact of tax increases and
advertising bans on reducing the prevalence of
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underage drinking and subsequent alcohol-related
harms found both interventions to be effective
[194]. A literature review of studies of underage
populations found that increased taxes were sig-
nificantly associated with reduced consumption
and alcohol-related harms [195]. Public policies
that affect the price of alcohol appear to have
significant effects on alcohol-related disease and
injury rates. The results of one systematic review
suggest that doubling the tax on alcoholic bever-
ages could reduce alcohol-related violence by 2%

and crime by 1.4% [196].

According to the National Council on Alcoholism
and Drug Dependence, on college campuses each
year an estimated 696,000 students 18 to 24 years of
age are assaulted by another student who has been
drinking, and 97,000 students report experiencing
alcohol-related sexual assault or date rape [197].
Four out of every five juvenile and teen arrestees
are under the influence of alcohol or drugs while
committing their crimes, test positive for drugs, are
arrested for committing an alcohol- or drug-related
offense, admit having substance abuse problems,
or share some combination of these characteristics

[198].

TRAFFIC ACCIDENTS
In 2019, 10,142 people died in alcohol-related

traffic fatalities, accounting for 28% of all traffic-
related deaths in the United States [199]. Of the
1,233 traffic fatalities that year among children
0 to 14 years of age, 214 (17%) involved an
alcohol-impaired driver [200]. Of the 111 million
self-reported episodes of alcohol-impaired driving
among U.S. adults, nearly 1.1 million drivers were
arrested for driving under the influence [200]. The
CDC estimates that 29 people in the United States
die in alcohol-related crashes every day [200]. In
a study of persons who have been convicted of
driving while impaired, 85% of women and 91% of
men reported a lifetime alcohol use disorder [201].
Psychiatric comorbidity may be a key element
distinguishing driving under the influence (DUI)
offenders from others and in distinguishing repeat
offenders from first-time offenders [202].

A study found that although marijuana’s effects
on driving performance were small or moderate
when taken alone, the effects were severe when
combined with even a low dose of alcohol. These
findings are very serious considering the frequency
with which these two substances are combined,
especially in young inexperienced drivers [203;

204; 205; 206; 207].

OTHER PSYCHIATRIC
DISORDERS ASSOCIATED WITH
ALCOHOL USE DISORDERS

Persons with alcohol use disorder, like other
addicts, generally have comorbid disorders, mean-
ing they have alcohol problems as well as other
illnesses or conditions [208]. These problems may
include personality disorders (formerly Axis II
disorders), other drug use (especially tobacco use
disorders), or a number of psychiatric disorders,
from major depression and bipolar illness to eat-
ing disorders and anxiety disorders. One study
reported that 50% of women and 33% of males
with a history of alcohol use disorders have at least
one other psychiatric disorder [201]. Treatment
of the comorbid disorder is absolutely essential in
preventing relapses to drinking and in preventing
other adverse consequences, such as suicide among
patients with depression and alcohol use disorder.

DEPRESSIVE DISORDERS

Alcohol is both a stimulant and a depressant,
depending on the levels and time after drinking.
Patients with alcohol use disorder are often misdi-
agnosed with depression because of the many symp-
toms that mimic depression. Insomnia, reduced
appetite, and decreased energy are just a few of the
symptoms that can occur in both diseases. Alcohol
can cause temporary depressive symptoms, even in
persons who have no history of depression. In fact,
as many as 80% of men and women with alcohol
use disorder complain of depressive symptoms,
and at least one-third meet the criteria for a major
depressive disorder (excluding, of course, criterion
D) [209]. Depression is often a comorbid disorder
but can also be solely or partially due to alcohol.
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This carries important implications in the way
depressive symptoms are evaluated and treated in
patients with alcohol use disorders. Alcohol intoxi-
cation, especially binge drinking, can also cause
mood swings that mimic the “highs” of people with
manic depression/bipolar disorder. Thirty to fifty
percent of persons with alcohol use disorder suffer
from major depression at the same time [209; 210].

How alcohol use disorder is related to depression
is not clear. Some studies have suggested that
both conditions may share common risk factors.
For example, both problems may run in families.
Co-occurrence is very common, but likely has
independent though inter-related etiology.

Treatment professionals have found that after two
to three weeks of abstinence from alcohol and with
good nutrition, the temporary depressive effects of
alcohol dissipate. However, there are subgroups
of individuals with alcohol use disorder who have
a co-occurring depression or manic depression,
and it is critically important to diagnose and treat
these illnesses during alcohol treatment. If true
co-occurring depression is left untreated, many
patients will drop out of treatment and relapse to
drinking. Alcohol use disorders and depression
are important risk factors for suicidal thinking or
actions. Because alcohol can increase impulsiv-
ity and make depression worse, even intolerable,
alcohol is often a factor in suicides.

Suicide

Suicide is the 10th leading cause of death overall
and the 2nd leading cause among persons 15 to 34
years of age [211; 212]. Most people who attempt
suicide and 90% of suicide victims have a diagnos-
able psychiatric disorder [212]. Alcohol is the num-
ber one drug of abuse associated with suicide. In
2019, 47,511 people in the United States commit-
ted suicide and an estimated 1.2 million attempted
suicide [211]. Among people who attempt suicide,
alcohol use disorder is a common diagnosis. Major

depression and alcohol use disorder, respectively,
are the most commonly diagnosed psychiatric
disorders in patients who commit suicide. Next to
age, alcohol and drug addictions are the second
most important risk factors in suicide. As many
as 85% of individuals who commit suicide suffer
from depression or alcohol use disorder, and 70%
of patients with comorbid alcohol use disorder and
depression report that they have made a suicide
attempt at some point in their lives [213]. The
reported likelihood of suicide in diagnosed alcohol-
ism is between 60 and 120 times that of persons
without mental illness [214].

Alcohol intoxication can exaggerate depression
and increase the likelihood of an impulsive act like
suicide or other forms of violence. Alcohol use is
frequently detected in suicide methods involving
firearms, driving a vehicle, or overdosing. Alcohol
impairs judgment and lowers the threshold to com-
mit suicide, explaining its association with suicide
methods that involve a high level of pain [215]. In
a case-control study, researchers examined the rela-
tionship between near fatal suicide attempts and
aspects of alcohol consumption, such as amount
and frequency of drinking, alcoholism, binge drink-
ing, and drinking within three hours of a suicide
attempt, and found a J-shaped relationship between
alcohol exposure and near lethal attempts for all
measures [216].

In a comprehensive review of the subject, it is
estimated that the lifetime suicide risk among
individuals with alcohol use disorder is 10% to
15%, a figure 5 to 10 times greater than seen in
the general population [215; 217]. Between 15%
and 20% of persons with alcohol use disorder will
attempt suicide, and of those who have attempted
in the past, 15% to 20% will attempt suicide again
in the next five years [217]. Approximately 40%
of all patients seeking treatment for alcohol use
disorder report at least one suicide attempt at some
point in their lives [215].
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One study conducted in Japan showed that, among
drinkers, the risk of suicide increased with the
amount of alcohol consumed. An unusual finding
of this study was a U-shaped relationship between
alcohol and suicide. Abstainers also have a sig-
nificantly increased risk, similar to heavy drinkers.
Among middle-aged males, moderate drinkers had
the lowest risk for suicide [218].

In order to be most effective at the prevention
of suicide, healthcare providers should be adept
at eliciting both a substance use history and a
psychiatric history. Risk factors associated with
completed suicide with alcohol use disorder include
comorbid major depression, active drinking, serious
medical illness, living alone, and interpersonal loss
and conflict.

Treatment of Patients with Comorbid
Depression and Alcohol Use Disorder

Male, alcoholic, and depressed are the most com-
mon descriptors for suicide attempters. Always
evaluate persons with alcohol use disorder for
depression, suicide, and appropriate referral to
a psychiatrist or psychologist. Depression and
alcohol use disorder are common problems in the
United States. Both are at the top of the list of
problems that commonly require psychiatric treat-
ment. Unfortunately, both problems are difficult
to diagnose by physicians due to patient fears and
stigma and the realities of a busy medical office.
Treating one problem but not the other is also very
common. In order to successfully treat alcohol use
disorder and depression it is important that health-
care providers diagnose and treat both problems.

Treatment of alcohol use disorder begins with eval-
uation, stabilization, and detoxification and the
appropriate level of treatment, which may include
a 12-step program. Adding an antidepressant and
treating the depression requires a number of subtle
changes in thinking. First, the physician must be
convinced that the depression is not transient and
related to alcohol or detoxification or so severe that
the patient is unable to do treatment work. Next,
the patient must be willing to accept and adhere
to simultaneous, coordinated treatment.

The next issue is determining which antidepres-
sant to use. Lithium and tricyclics used to treat
depression alone may not be effective or could
have serious adverse effects when used in patients
with comorbid depression and alcohol use disorder.
Another class of antidepressants, selective sero-
tonin reuptake inhibitors (SSRIs), has been studied
to treat depression after failing to treat alcohol use
disorder. SSR1Is generally cause less serious adverse
effects than tricyclics, but some, like fluoxetine,
work slowly and cause sexual performance side
effects. SSRIs, such as fluoxetine, sertraline, and
paroxetine, and herbal remedies such as St. John’s
wort have been tried in a variety of studies and
are generally able to help alleviate depression, but
do not appear to help with drinking outcomes.
Venlafaxine and bupropion appear to be especially
effective in treating patients with depression and
alcohol use disorder. Venlafaxine is well suited to
treat alcohol use disorder with depression and even
depression with anxiety [219]. Venlafaxine is effec-
tive in mild and severe depression with anhedonia.
Bupropion is effective as well, but it has seizure risks
in this population [220]. Men with depression who
are using alcohol appear very sensitive to the sexual
side effects of the SSRIs and may discontinue their
use and drop out of treatment. Patients with major
depression and alcohol use disorder are generally
treated with venlafaxine and, when necessary, are
augmented with bupropion or mirtazapine. Tran-
scranial magnetic stimulation is now available for
refractory depression, and studies are in progress
for its use in treating substance use disorder [221].

BIPOLAR DISORDER

A 2000 study analyzed the substance/alcohol abuse
patterns of 89 patients with a confirmed diagnosis
of bipolar disorder (71 with bipolar [ and 18 with
bipolar II) [222]. The diagnosis was confirmed by
a structured clinical interview for DSM-IV Axis |,
an attending psychiatrist, a medical records review,
and family members. The age of the patients ranged
from 18 to 65 years. Among those with bipolar
disorder I, 41 patients (57.8%) abused or were
dependent on one or more substances (including
alcohol), 28.2% abused or were dependent on two
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substances, and 11.3% abused or were dependent
on three or more substances. Among those with
bipolar disorder II, 39% of patients abused or were
dependent on one or more substances, 17% were
dependent on two or more substances, and 11%
were dependent on three or more substances. The
risk for substance or alcohol abuse was higher
among patients with bipolar I disorder than with
bipolar disorder II. Patients with both bipolar
disorders I and II abused alcohol more often than
any other substances [222].

ANXIETY

Alcohol withdrawal causes many of the signs and
symptoms of anxiety and can even mimic panic
attacks. Alcohol works much like a benzodiaz-
epine; many people who abuse and are dependent
on alcohol have learned to drink to temporarily
relieve anxious feelings.

Special problems exist for people who drink to
self-medicate the symptoms of a true generalized
anxiety disorder, social phobia, or panic disorder.
Alcohol may provide temporary relief, but it is not
a good treatment for shyness or an anxiety disorder.
The price a person may pay for self-medication
are two diseases: anxiety and alcohol use disorder.
Social anxiety can be a major impediment to active
participation and even attendance to group therapy
and 12-step meetings.

PAIN

Pain is a subjective experience, and the percep-
tion of being in pain is an important factor of the
alcohol use disorder. It is hypothesized, as well as
established in some research, that individuals in
pain will drink as a means to decrease their percep-
tion of pain or as a reaction to painful stimuli [223].
According to the National Institute on Alcohol
Abuse and Alcoholism, an estimated one in four
adults in chronic pain reports self-medicating with
alcohol and 43% to 73% of people with alcohol use
disorder report experiencing chronic pain [224].

ABUSE/DEPENDENCE
ON OTHER DRUGS

All drugs of abuse, including alcohol, cause dopa-
mine release in the mesolimbic system in the brain.
This dopamine system, sometimes referred to as
the neuroanatomy of pleasure or reinforcement,
starts in the ventral tegmental area and projects to
the nucleus accumbens. Alcohol- or drug-taking
results in a dopamine reward that stimulates its
taking. Pavlovian conditioning to environmental
cues (e.g., sights, smells, and sounds of a bar) that
precede use become associated with use of the
drug. Notably, this sense of “reward,” which confers
evolutionary fitness, is more likely to be perceived
as crucial than even that produced by natural,
survival-oriented stimuli (e.g., food, sex). This
conditioning is reflective of synaptic strengthening
mediated by the glutamatergic system, with neuro-
plasticity changes in brain areas thought to medi-
ate drug-taking behavior, including the amygdala
(stress and anxiety), hippocampus (memory), and
dorsal striatum (routine motor movements). Natu-
ral stimuli (e.g., food, sex, other previously pleasur-
able activities) become less enjoyable, resulting in
a profound state of anhedonia. With time, alcohol
use disorders become ingrained. Ultimately, this
preference for alcohol compared to natural rewards
is mediated through a process of “bad learning,” or
neuroplasticity changes in the extended amygdala,
also referred to as the antireward system. The anti-
reward system involves stress-response hormones,
including corticotrophin-releasing hormone and
dynorphin. Long- or short-term abstinence acti-
vates the antireward system, and with more absti-
nence, it becomes even more difficult to ignore
with the attendant anxiety, dysphoria, craving,
and anhedonia. Over time, with repeated admin-
istration, nucleus accumbens dopamine receptors
desensitize, leading to a functional decrease in
available dopamine, anhedonia, and decreased
sense of pleasure. Real-world examples include
an individual with alcohol dependence develop-
ing a sudden craving for a drink when watching
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a beer commercial, walking by a bar, or seeing a
place where s/he drinks. This stage reveals one of
the remarkable properties of addiction; the act of
drug-taking transitions from being impulsive (i.e.,
pleasure-seeking without afterthought) to compul-
sive (i.e., undertaken to relieve stress, tension, or
physical signs such as pain).

Alcohol use disorders are often associated with
dependence on or abuse of other substances, such
as marijuana, cocaine, opioids, amphetamines,
anxiolytics, designer or “club drugs,” and tobacco.
Alcohol may be used to alleviate the unwanted
effects of these other substances or to augment
their effects or substitute for them when they are
not available.

Cocaine

According to the most recent National Survey on
Drug Use and Health, about 5.5 million Americans
12 years of age and older were past year cocaine
users in 2019 [14]. Many cocaine addicts also use
alcohol to enhance euphoria, to reduce the mania
associated with intoxication, or to calm or reduce
the impact of dysphoria caused by cocaine with-
drawal. Use of cocaine impairs both mental and
physical functions, including learning and memory,
hearing and seeing, motor coordination, speed of
information processing, and problem-solving abil-
ity. Alcohol use has its own set of impairments,
but many overlap with cocaine use. The negative
impact exerted by alcohol and cocaine on either
mental or physical activities has been found to
be greater than when either is used alone. This
is due to the production of a compound called
cocaethylene. Cocaethylene is a novel compound
that is produced in the bodies of individuals using
cocaine and alcohol. Cocaethylene has been linked
to cardiotoxicity, neurotoxicity, overdose deaths,
and acute functional impairment [225; 226]. The
combination of cocaine and alcohol may be asso-
ciated with other neurologic changes, including
poor memory and poorer judgment. Alcohol use
can also be a trigger for cocaine relapse.

Nicotine Addiction

As many as 50% of persons with alcohol use dis-
order smoke, compared with about 18% of the
general population [14; 227]. In a cohort study
of 845 persons who had been treated for alcohol
use disorder, more than 25% of the sample had
died within 12 years [228]. Approximately one-
half of the deaths were related to tobacco use and
one-third were related to alcohol. Smoking and
excessive alcohol use are risk factors for cardiovas-
cular and lung diseases and some forms of cancer.
Compared to nonsmoking nondrinkers, the risk for
developing mouth and throat cancer is seven times
greater for those who use tobacco, six times greater
for those who use alcohol, and 300 times greater
for those who use both tobacco and alcohol [229].

Both nicotine and alcohol consumption cause the
release of dopamine in the nucleus accumbens.
Neurobiology may make the combination of the
two substances more rewarding than if either sub-
stance was taken alone. Certain enzymes in the
liver (i.e., microsomal enzymes) convert some of
the ingredients found in tar from cigarette smoke
into chemicals that can cause cancer [230]. Long-
term excessive alcohol consumption may activate
these enzymes as well as decrease the body’s abil-
ity to respond to infections or abnormal states.
Smoking and excessive alcohol use are significant
risk factors for cancer of the mouth, throat, and

esophagus [229].

A 2000 study has revealed that people who smoke,
drink alcohol (one or more drinks per day) and
develop non-small cell lung cancer had more
mutations in the p53 gene when compared to
those who smoked only or did not smoke or drink
[231]. Mutations in the p53 gene have been seen in
smoking-associated tumors and were present more
often in alcohol drinkers who smoked cigarettes,
than in nondrinkers who smoked cigarettes or
in nondrinkers who did not smoke. Seventy-six
percent of patients who consumed one or more
alcoholic drinks per day and smoked were found
to have mutations in the p53 gene. In contrast,
42% of smokers who did not drink (consuming less
than one drink per day) had gene mutations [231].
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A 2006 study sought to determine how nicotine
delivered by tobacco smoke influences alcohol
intake. Findings suggest that smoking increases
alcohol consumption in at least a subset of smok-
ers [232]. Animal studies have found that chronic
nicotine use leads to escalation of alcohol self-
administration through a dysregulation in opioid

signaling [233; 234].

One of the major barriers to treating tobacco
dependence in patients with a co-occurring alcohol
use disorder is the notion that it is too difficult to
quit both alcohol and tobacco and that attempts
to quit tobacco might adversely affect the patient’s
recovery from alcoholism [235; 236]. Treatment
facilities often concentrate on the “primary”
addiction to alcohol and treat tobacco use as a
more benign addiction. Fewer than 1 in 10 treat-
ment facilities ban tobacco use on their grounds
and many treatment facilities do not screen for
or treat tobacco dependence [237]. Moreover,
many treatment facilities enable patient smok-
ing by adjourning meetings for “smoke breaks”
and allowing staff to smoke openly with patients
[238]. In fact, studies show that quitting smoking
does not cause abstinent alcoholics to relapse and
may actually decrease the likelihood of relapse
[239]. Further, quitting smoking has been found
to facilitate drinking cessation among tobacco and

alcohol co-users [240].
EATING DISORDERS

Alcohol use disorder and eating disorders are
commonly comorbid conditions, with patterns of
comorbidity differing by eating disorder subtype
[241]. A community-based sample of women
found that those with lifetime alcohol use disor-
der or nicotine dependence were at higher risk
for eating disorders [242]. The process of alcohol
detoxification and treatment is often accompanied
by overeating with weight gain, and in some cases
food becomes a replacement for alcohol [134; 243].

PATHOLOGIC GAMBLING

As lotteries proliferate and states legalize casino
gambling, pathologic or compulsive gambling is
being recognized as a major public health problem.
Alcohol use disorder is often a comorbid condition
among compulsive gamblers. As with depression,
each disorder can make the other more serious.
Individuals with alcohol use disorder may bet more
money and may be reluctant to quit chasing their
losses. In one study, subjects received either three
alcoholic drinks or an equal volume of a nonalco-
holic beverage (placebo) [244]. The alcohol group
persisted for twice as many gaming trials as the
placebo group. One-half of the alcohol group lost
their entire cash stake, compared with 15% of the
placebo group [244].

Another study examined how alcohol affects judg-
ment and decision-making during gambling, with
a focus on sequential decision-making, including
the gambler’s fallacy (i.e., thinking that a certain
event is more or less likely, given a previous series
of events) [245]. Thirty-eight male participants
completed a roulette-based gambling task 20 min-
utes after receiving either an alcoholic or placebo
beverage. The task measured color choice decisions
(red/black) and bet size, in response to varying
lengths of color runs and winning/losing streaks.
Color choice affected run length in line with the
gambler’s fallacy, which further varied by previous
wins or losses. Bet size increased particularly for los-
ing streaks. The alcohol group placed higher bets
following losses than did the placebo group [245].

SEXUAL DYSFUNCTION

Alcohol metabolism alters the balance of reproduc-
tive hormones in men and women. In men, alcohol
can impair the synthesis of testosterone and reduce
sperm production. In women, chronic excessive
alcohol use may cause a decreased interest in sex.
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DETECTING ALCOHOL
USE DISORDERS

Problem drinking described as severe is given the
medical diagnosis of alcohol use disorder. An esti-
mated 14.4 million adults 18 years of age and older
in the United States have an AUD, including 9.2
million men and 5.3 million women. In addition,
an estimated 401,000 adolescents 12 to 17 years of
age had an alcohol use disorder [355].

AUD is a chronic relapsing addiction previously
called alcoholism and characterized by an impaired
ability to stop or control alcohol use despite adverse
social, occupational, or health consequences. To
be diagnosed with alcohol use disorder, individu-
als must meet the specific DSM criteria. Using the
DSM-5, anyone meeting any 2 of the 11 criteria
during the same 12-month period receives a diag-
nosis of alcohol use disorder. The severity of the
disorder—mild, moderate, or severe—is assigned
based on the number of criteria met.

RECOMMENDED STANDARDIZED
QUESTIONS OR TESTS

A variety of screening instruments are available
to detect unhealthy alcohol use in adults. After
conducting a systematic evidence review of trials
published between 1985 and 2011 on screening and
behavioral counseling interventions for unhealthy
alcohol use in adults, the U.S. Preventive Services
Task Force (USPSTF) recommends that clini-
cians screen all patients 18 years of age or older
for alcohol abuse using one of the following tools

[246; 247]:
® The abbreviated three-question AUDIT-
Consumption (AUDIT-C)

e The NIAAA-recommended Single
Alcohol Screening Question (SASQ)

The USPSTF concludes that there is insufficient
evidence to determine the benefits and harms of
screening for unhealthy alcohol use in adolescents

12 to 17 years of age [246].

For patients in general medical and
mental healthcare settings, Veterans
Affairs recommends screening for
unhealthy alcohol use annually using
the three-item Alcohol Use Disorders
Identification Test-Consumption
(AUDIT-C) or Single-Item Alcohol Screening
Questionnaire (SASQ).

(https://www.healthquality.va.gov/guidelines/mh/sud.
Last accessed May 10, 2021.)

Strength of Recommendation: Strong for

A

EVIDENCE-BASED

RACTIC
RECOMMENDATION

The three questions on the Alcohol Use Disorders
Identification Test-Concise (AUDIT-C) inquire
about frequency of alcohol use, typical amount of
alcohol use, and occasions of heavy use. The test
takes one to two minutes to administer. Preliminary
evidence suggests that the USAUDIT-C (based on
U.S. standards) may be more valuable in identify-
ing at-risk college drinkers [248]. In contrast, the
SASQ inquires about past-year alcohol use and
takes less than one minute to administer [246].

The CAGE questionnaire is the best known and
most often studied screening tool used to detect
alcohol problems. In an office setting, the four
CAGE questions are often used to detect alcohol
problems [249]. The first question, “Have you ever
felt the need to cut down on your drinking?” is
an easy question to ask. It is not threatening and
at the same time suggests to the patient that you
understand their pathologic attachment to alcohol
[249]. A positive answer to the first and second
questions strongly suggests further evaluation and
brief intervention [246]. However, by itself, the
CAGE questionnaire is not an adequate screening
for alcohol use problems; it should trigger more
intensive screening if positive [250].
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CAGE Questionnaire

Ask current drinkers the CAGE questions:

1. Have you ever felt that you should
cut down on your drinking?

2. Have people annoyed you by criticizing
your drinking?

3. Have you ever felt bad or guilty about
your drinking?

4. Have you ever had a drink first thing

in the morning to steady your nerves
or get rid of a hangover (eye opener)?

If there is a positive response to any of these ques-
tions:

e Ask if this occurred during the past year.

A patient may be at risk for alcohol-related prob-
lems if:

¢ Alcohol consumption is:
Men:
>14 drinks per week or
>4 drinks per occasion
Women:
>7 drinks per week or

>3 drinks per occasion

Or

®  One or more positive responses to the
CAGE that have occurred in the past year

When is screening for alcohol problems appropri-
ate!

e As part of a routine health examination

e Before prescribing a medication that
interacts with alcohol

e In response to presenting problems that
may be alcohol related

One “yes” response to the CAGE questionnaire
suggests an alcohol use problem. More than one
“yes” is a strong indication that a problem exists

[250; 251].

AUDIT Questionnaire

If a patient is CAGE positive, or if clinical suspi-
cion remains high, the AUDIT questionnaire may
be administered and can be extremely useful in
detecting alcohol problems [252]. The AUDIT was
developed by the WHO to identify persons whose
alcohol consumption has become problematic to
their health [253]. Research has shown that the
AUDIT may be especially useful when screening
women and minorities and has shown promise
when tested in adolescents and young adults [254].
The AUDIT consists of 10 screening questions
with three questions about the frequency and
amount of drinking, three about dependence, and
four questions about problems caused by alcohol

[246; 249; 255].
1. How often do you have a drink containing
alcohol?
O Never
1 Monthly or less
2 2 to 4 times a month
3 2 to 3 times a week
4 4 or more times a week

2. How many drinks containing alcohol do you
have on a typical day when you are drinking?

Olor2
13o0r4
250r6
370r8
4 10 or more

3. How often do you have 6 or more drinks on
one occasion!

0 Never
1 Less than monthly
2 Monthly

3 Weekly
4 Daily or almost daily
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How often during the past year have you found
that you were not able to stop drinking once
you had started?

0 Never

1 Less than monthly

2 Monthly

3 Weekly

4 Daily or almost daily

How often during the past year have you failed

to do what was normally expected from you
because of drinking?

0 Never

1 Less than monthly

2 Monthly

3 Weekly

4 Daily or almost daily

How often during the past year have you

needed a first drink in the morning to get
yourself going after a heavy drinking session?

0 Never

1 Less than monthly

2 Monthly

3 Weekly

4 Daily or almost daily

How often during the past year have you had
a feeling of guilt or remorse after drinking?

0 Never

1 Less than monthly

2 Monthly

3 Weekly

4 Daily or almost daily

How often during the past year have you been

unable to remember what happened the night
before because you had been drinking?

0 Never
1 Less than monthly
2 Monthly

3 Weekly
4 Daily or almost daily

10.

Have you or someone else been injured as a
result of your drinking?

0 No

2 Yes, but not in the past year

4 Yes, during the past year

Has a relative or friend or a doctor or other

health worker been concerned about your
drinking or suggested you cut down?

0 No
2 Yes, but not in the past year
4 Yes, during the past year

The minimum score is 0 and the maximum pos-
sible score is 40. A score of 8 or more indicates a
strong likelihood of hazardous or harmful alcohol
consumption [195].

AUDIT-C Questionnaire

The AUDIT-C is a 3-question screening tool that
can help identify persons who are at-risk drinkers
(who may not be alcohol dependent) or who have
active alcohol use disorders, including alcohol
abuse or dependence [256].

L.

How often do you have a drink containing
alcohol?

0 Never

1 Monthly or less

2 2 to 4 times a month

3 2 to 3 times a week

4 4 or more times a week

How many standard drinks containing alcohol
do you have on a typical day?

Olor2
130r4
250r6
37o0r8

4 10 or more
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3. How often do you have six or more drinks on
one occasion!

0 Never

1 Less than monthly
2 Monthly

3 Weekly

A score of 4 or more in men and 3 or more in
women (when not all points are from question 1)
is considered positive for hazardous drinking or

alcohol use disorder [256].

Single Alcohol Screening Question (SASQ)

The SASQ consists of one question: “How many
times in the past year have you had X or more
drinks in a day?” [246]. The question is individual-
ized based on sex, with X being five for men and
four for women. A response of more than one is
considered positive and requires additional assess-
ment.

ADDITIONAL STANDARDIZED
QUESTIONS OR TESTS

Michigan Alcohol Screening Test (MAST)
The Michigan Alcohol Screening Test (MAST)

continues to be a good screening test for alcohol
abuse and dependence, but for optimal results
it should be used with a questionnaire that asks
about the amount and frequency of alcohol con-
sumption. The following questions are from the
13-item Short MAST (SMAST) regarding the

respondent’s involvement with alcohol during the

past 12 months [249]:

1. Do you think you are a normal drinker? (By
normal we mean you drink less than or as much
as most other people.)

No=1Yes=0

2. Does your wife, husband, a parent, or other
near relative ever worry or complain about your
drinking?

No=0Yes=1

10.

1.

12.

13.

Do you feel guilty about your drinking?
No=0Yes=1

Do friends or relatives think you are a normal
drinker?

No=1Yes=0

Are you able to stop drinking when you want
to!

No=1Yes=0

Have you ever attended a meeting of Alcohol-
ics Anonymous?

No=0Yes=1

Has drinking ever created problems between
you and your wife, husband, a parent, or other
near relative?

No=0Yes=1

Have you ever gotten into trouble at work
because of your drinking?

No=0Yes=1

Have you ever neglected your obligations, your
family, or your work for two or more days in a
row because you were drinking?

No=0Yes=1

Have you ever gone to anyone for help about
your drinking?
No=0VYes=1

Have you ever been in a hospital because of
drinking?
No=0Yes=1

Have you ever been arrested for drunken driv-
ing, driving while intoxicated, or driving under
the influence of alcoholic beverages?

No=0Yes=1

Have you ever been arrested, even for a few
hours, because of drunken behavior?

No=0Yes=1
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Key: There are two definitions for this test.

1. Seltzer Definition:
a. 0-1 points = Nonalcoholic
b. 2 points = Possibly alcoholic
c. 3or“yes” to 6, 10, or 11 = Alcoholic

2. Ross Definition:
5 points = Alcohol abuse

Comorbidity-Alcohol Risk
Evaluation Tool (CARET)

There are certain risks and comorbidities (e.g.,
psychiatric and medical conditions requiring phar-
macologic treatment) that may modify the criteria
of at-risk drinking, especially within the geriatric
population [257]. It is important for healthcare
providers to assess each patient’s threshold for
alcohol use, taking into account their level of risk
and comorbidities. The Comorbidity-Alcohol Risk
Evaluation Tool (CARET) may be helpful in this
task, with comorbidity-specific measures to place
patients in “at-risk” or “not-at-risk” groups [258].

SCREENING FOR ALCOHOL ABUSE IN
NON-ENGLISH-PROFICIENT PATIENTS

Communication with patients regarding history
and current alcohol use patterns is a necessary step
in determining if alcohol use has become a prob-
lem. When there is an obvious disconnect in the
communication process between the practitioner
and patient due to the patient’s lack of proficiency
in the English language, an interpreter is required.
Frequently, this may be easier said than done, as
there may be institutional and/or patient barriers.

If an interpreter is required, the practitioner should
acknowledge that an interpreter is more than a
body serving as a vehicle to transmit information
verbatim from one party to another. Instead, the
interpreter should be regarded as part of a col-
laborative team, bringing to the table a specific
set of skills and expertise [259]. Several important
guidelines should be adhered to in order to foster
a beneficial working relationship and a positive
atmosphere.

When interpreters are enlisted and treated as part
of the interdisciplinary clinical team, they serve as
cultural brokers, who ultimately enhance the clini-
cal encounter. When providing care for patients
for whom English is a second language, the consid-
eration of the use of an interpreter and/or patient
education materials in their native language may
improve patient understanding and outcomes.

In addition, several organizations provide informa-
tion and toolkits in languages other than English.
The National Hispanic Medical Association
offers an alcohol screening kit in Spanish, includ-
ing patient education sheets [260]. The National
Institute on Alcohol Abuse and Alcoholism also
provides patient education brochures and pam-

phlets in English and Spanish [261].

LABORATORY TESTS

The FDA has approved a test to detect alcohol
use disorder and alcohol-related diseases. The test
detects the level of carbohydrate-deficient transfer-
rin (CDT) in the body, which is elevated in persons
with alcohol use disorder and remains elevated
even several weeks after drinking is stopped [262].
The advantages of the CDT test are reliability and
the availability of automated test results within
four hours [263; 264]. The CDT is often used in
combination with other screening tests, such as the
gamma-glutamyl transferase (GGT) test. While
both CDT and GGT are independently associated
with alcohol abuse, combining tests may dramati-
cally increase sensitivity [250; 265]. CDT is less
sensitive/specific in women than in men [250].

Tests for Recent Alcohol Use (Hours)

The relationship between alcohol and the liver
serves as the basis for many of the tests that iden-
tify possible alcohol abusers. Alcohol markers for
recent alcohol ingestion include urine/breath/
blood, AlcoPatch, methanol, urinary ethyl gluc-
uronide (EtG) and ethyl sulfate(ES), whole blood
phosphatidylethanol, and the ratio of 5-hydroxy-
tryptophol (5-HTOL) to 5-hydroxyindole-3-acetic
acid (5-HIAA) [250; 266].
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LABORATORY MARKERS FOR ALCHOHOL USE
Markers Sensitivity Specificity
Men
CDT 73% 96%
GGT 65% 89%
CDT with GGT 90% 84%
Women
CDT 52% 94%
GGT 54% 97%
CDT with GGT 76% 91%
Source: [267] Table 1
Tests for Less Recent Alcohol Use (Weeks)
BRIEF INTERVENTION

The CDT test is often used to assess prolonged
ingestion of high amounts of alcohol (more than
50-80 g/day for two to three weeks) [250]. Another
test examines hemoglobin or whole blood acetal-
dehyde adducts. In a study of almost 3,000 women
and 4,000 men, the combination of CDT and
GGT compared with either alone shows a higher
diagnostic sensitivity and specificity and is cor-
related more strongly with alcohol consumption

than either test alone (Table 1) [267; 268; 269].
Tests for Chronic Alcohol Use (Years)

Tests in this category look at the classic toxic mark-

ers that use of alcohol leaves on the body. They
include [250]:

e Liver function tests

e GGT

e Aspartate aminotransferase (AST)
e Alanine aminotransferase (ALT)

e Red blood cell index

e Mean corpuscular volume (MCV)

Despite the fact that alcohol abuse complica-
tions have caused grave illness and many deaths,
physicians are not always good at detecting alco-
hol and other drug abuse in their patients. Even
when physicians and other health professionals
identify an individual with alcohol use disorder,
they are sometimes unsure of how to proceed. At
times, the physician will offer help but the patient
refuses. Nevertheless, the addiction specialist or
the primary care physician with a continuous,
comprehensive, patient-centered approach to
the medical, psychosocial, and family issues is the
ideal person to offer intervention, treatment, and
recovery support.

Almost 20% of patients treated in a primary care
setting drink at levels that may place them at risk
for developing alcohol-related problems [250; 270].
Brief intervention, as part of primary healthcare,
can help reduce this risk. Brief intervention is
generally conducted over one to a few visits with
each session lasting from just a few minutes up
to one hour. The type of brief intervention var-
ies depending on how severe the problem. Brief
intervention is often used with patients who have
not yet developed alcohol use disorder and the goal
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may be to reduce drinking rather than abstinence.
For persons with alcohol use disorder, the goal
of brief intervention is abstinence, and for these
individuals, referral to a more comprehensive treat-
ment may be necessary. The USPSTF recommends
that clinicians provide patients who are engaged in
risky or hazardous drinking with brief behavioral
counseling interventions to reduce alcohol misuse

[246].

For patients without documented alcohol
use disorder who screen positive for
unhealthy alcohol use, Veterans Affairs
recommends providing a single initial
EVIDENCE-BASED . . . .
PRACTICE brief intervention regarding alcohol-
RECOMMENDATION . . . .
related risks and advice to abstain or drink
within nationally established age and gender-specific

limits for daily and weekly consumption.

(https://www.healthquality.va.gov/guidelines/mh/sud.
Last accessed May 10, 2021.)

Strength of Recommendation: Strong for

COMMON ELEMENTS
OF BRIEF INTERVENTION

Miller and Sanchez proposed six elements, summa-
rized by the acronym FRAMES; to describe the key
elements of brief intervention: feedback, respon-
sibility, advice, menu of strategies, empathy, and
self-efficacy [271]. How these elements enhance
effectiveness has been supported in other reviews
[272; 273]. Goal setting, follow-up, and timing are
also important in brief intervention [274; 275].

e Feedback of Personal Risk: Health profes-
sionals use current drinking behaviors, lab
test results, and actual or potential conse-
quences of drinking to provide patients with
feedback on the risk of developing a problem.

® Responsibility of the Patient: Brief interven-
tion often includes encouraging the patient
to recognize that it is his or her responsibility
and choice to change the behavior. This
gives patients a sense of personal control in
the process of change.

e Advice to Change: Brief intervention may
also include recommendations about moder-
ate- or low-risk drinking and advice on cut-
ting down or eliminating alcohol consump-
tion.

® Menu of Ways to Reduce Drinking: Patients
are advised about how to cut back or avoid
alcohol consumption. Health professionals
can help patients set limits, recognize reasons
for drinking, and acquire skills to avoid high
risk drinking. Often, self-help materials such
as drinking diaries are given to patients to
help monitor their progress.

¢ Empathetic Counseling Style: Confronta-
tional methods of brief intervention are not
as effective as when health professionals use
a more empathetic counseling approach.

e Self-Efficacy or Optimism of the Patient:
Patients should be encouraged during brief
intervention to help themselves by creating
a plan to change their behavior and to think
positively about their ability to reduce or
stop drinking. Health professionals often
use motivation-enhancing techniques.

In addition to FRAMES, the following items are

important:

¢ Establishing a drinking goal: Patients should
be encouraged to set a drinking goal with
help from their physician. In some cases it
is helpful to put the goal in writing. The
drinking goal may be abstinence.

e Follow-up: It is important that the health-
care provider follows the patient’s progress
by telephone calls, or repeat tests or visits.

Patients are more likely to change their behavior
when they recognize they have a problem and
when they are optimistic about prospects for
change; therefore, evaluating readiness to change
is an important part of brief intervention. Some
patients are not ready to change at the start of
brief intervention, but may be ready when they
experience adverse consequences of alcohol use.
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One study found that 77% of patients who were
very confident and motivated were able to reduce
their alcohol consumption by using self-help
instructions and drinking diaries [276]. Motivation
techniques are more useful to the resistant patient
than self-help instructions.

Motivational interviewing is a method of brief
intervention that is used to help move individu-
als from the precontemplation, contemplation, or
determination/preparation stage into the action
stage of change related to their drinking. In addi-
tion to focusing on the patient’s view of the prob-
lem and consequences of the behavior, the inter-
view often includes a comprehensive assessment
of drinking behaviors with personalized feedback.
Motivational interviewing therapists emphasize
personal responsibility and support their patients’
feelings of self-efficacy for making a change in their
drinking. This method has demonstrated empirical
efficacy with problem drinkers [277].

EFFECTIVENESS OF
BRIEF INTERVENTION

Many studies have documented that brief interven-
tion can assist patients without clinical alcohol use
disorder to reduce alcohol consumption [278; 279;
280; 281; 282]. Brief intervention can also help
motivate the patient with alcohol use disorder to
enter treatment. One study in an emergency care
setting found that 65% of individuals with alcohol
use disorder who received brief counseling kept a
follow-up appointment for treatment, compared
with only 5% percent of those who did not have
counseling [278]. Some studies have found that
brief intervention may be as effective as more spe-
cialized treatment for some patients with alcohol

use disorder [279; 283; 284].

Researchers conducted a comprehensive meta-
analysis of controlled studies of brief intervention
in treatment and nontreatment settings [285]. In
this meta-analysis, effect sizes were calculated for
several outcome variables, including amount and
timing of alcohol consumed, abstinence rates and

duration, proportion and duration of non-problem
drinking, frequency of intoxication, laboratory
markers, ratings of drinking severity, ratings of
improvements, dependence symptoms, and prob-
lems resulting from drinking [285]. Two types of
investigations were examined. The first group
of studies (N=34) compared brief intervention
to control conditions in non-treatment-seeking
patients and generally did not include persons
with severe alcohol problems. The second group
of investigations (N=20) included persons who
had more severe alcohol problems in a treatment
setting. The effect size for brief intervention
on alcohol consumption was noted at between
three to six months in studies that excluded more
severe alcohol problems [285]. This meta-analysis
provides further documentation of the effective-
ness of brief intervention provided by healthcare
professionals to patients with alcohol problems,
especially during the first three to six months after
intervention. Effectiveness may decrease over time,
so progress should be monitored and referrals made
if necessary. For those with more severe alcohol
problems in a treatment setting, brief intervention
may be appropriate as an initial treatment with
nonresponders receiving more extensive/intensive
treatment [285].

In summary, brief intervention can help patients
without disordered alcohol consumption reduce
or stop drinking, can help motivate patients with
alcohol use disorder to enter treatment, and can
be used to treat some patients with alcohol use
disorder. One study reported that brief intervention
is associated with decreased alcohol consumption
and decreased healthcare utilization, motor vehicle
events, and other related costs [286]. The study also
reported that the cost-benefit analysis suggests that
for every $10,000 invested in early intervention,
there will be a $43,000 decrease in future health-
care costs [286]. A meta-analysis of brief alcohol
interventions for adolescents and young adults
found that the interventions yielded modest, but
clinically significant positive effects on problematic
alcohol use trajectories among youth [287].
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MOTIVATIONS FOR CHANGE

Patients are more likely to seek treatment if:

There are few actual or perceived barriers to treatment.
The expectation is that treatment will work and that it is a
They think they need help.

They “hit bottom.”

They no longer feel in control.

They cannot change on their own.

They want to change their behavior.

They perceive that treatment will suit their needs.

There is social pressure to stop drinking or get treatment.

Patients are less likely to seek treatment if:
e There are numerous real or perceived barriers to treatment.

They fear being unable to cope without alcohol.

They think that treatment will not work.
There is fear of withdrawal.

They think they will be stigmatized.

They believe that they will be unable to stop.
They fear failure.

They perceive continued use as positive.

They experience notable or multiple problems (e.g., black-outs, DUI arrest, etc.).

There are negative perceptions of treatment or changing behavior.

positive change.

Source: [289]

Table 2

READINESS TO CHANGE

Readiness to Change is Dimension 4 of the Ameri-
can Society of Addiction Medicine’s (ASAM’s)
Six Dimensions of Multidimensional Assessment
(also known as the ASAM Ciriteria) that is the
standard for placement, continued stay, transfer, or
discharge of patients with substance use disorder
and co-occurring conditions [288]. Several fac-
tors influence a person’s readiness and ability to
change behaviors. It is useful to help patients to
weigh the risks of continued alcohol consumption
and benefits of decreasing or eliminating alcohol
consumption. Physicians can help motivate the
patient to become ready for treatment if the patient
appears ready to change.

[s the patient ready to change? The role of moti-
vation is an important part of changing behavior.
Table 2 summarizes the “pros” and “cons” of

changing [289].

The Stages of Change Model is also useful in deter-
mining where a patient is in the process of change

[290]. The stages of change include:

® Precontemplation
e Contemplation

® Preparation

e Action

¢ Maintenance

e Relapse
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TREATMENT

Treatment works. People who make the decision
to stop drinking will be able to find the treatment
and support they need to quit, remain sober, and
regain their lives. However, as with treatment for
any other disease, it is important to have a good
idea of the options available in order to make
informed choices.

PHASES OF TREATMENT

To understand treatment and make the right
treatment choices, it helps to have an overview.
Treatment should be seen as having three phases.

e Phase 1: Assessment and evaluation of
disease symptoms and accompanying life
problems including co-occurring medical
and psychiatric conditions utilizing ASAM
Criteria, detoxification (withdrawal man-
agement), acute stabilization of comorbid
conditions, making treatment choices, and
developing a plan

e Phase 2: Residential treatment or therapeutic
communities, intensive and regular outpa-
tient treatment, medications to help with
alcohol craving and to discourage alcohol
use, medications to treat concurrent psychi-
atric illnesses, treatment of concurrent medi-
cal conditions, trauma and family therapy,
12-step programs, other self-help and mutual-
help groups

¢ Phase 3: Maintaining sobriety and relapse
prevention with ongoing outpatient treat-
ment as needed, facilitated group meetings,
contingency management, 12-step programs,
other self-help and mutual-help groups

Drug testing frequently, randomly, and for-cause
should be a mandatory component of all phases.
Transition from one phase to the next should not
be based on time but on individual symptoms and
progress.

Getting Started

First, the individual with alcohol use disorder
must overcome denial and distorted thinking and
develop the willingness to begin treatment—what
AA calls the desire to stop drinking. At this stage,
it is important to obtain the help of someone
knowledgeable about treatment and the options
available.

When getting started, some people have lost con-
trol over alcohol to such an extent that they will
only be able to make immediate decisions and set
the most basic goal of quitting drinking. Develop-
ment of a detailed treatment plan with goals and
choices may have to wait until after detoxification.
On the other hand, getting started is exactly the
place where some people with alcohol problems get
stuck. In being stuck, denial is always a problem,
but complete denial is not universal: people have
various levels of awareness of their alcohol use
problems, which means they are in different stages
of readiness to change their drinking behavior.
Professionals have taken advantage of this insight
about alcohol use disorder to develop treatment
approaches that are matched to a person’s readi-
ness to change. Addiction specialists can best
decide which treatment is best and which is the
less restrictive at specific times during recovery.

Detoxification

Individuals with alcohol use disorder must stop
using in order to be able to progress in treatment,
which can be done on either an inpatient or out-
patient basis. Medical evaluation and treatment
are particularly important at this stage. A large
proportion of persons with alcohol use disorder
develop dangerous withdrawal symptoms that must
be medically managed either in a hospital or on an
outpatient basis.

Although detoxification is a critical step for
many with alcohol use disorder, most treatment
professionals are reluctant to call it treatment,
and for good reason. Treatment is what helps a
person develop a commitment to change, keep
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the motivation to change, create a realistic plan
to change, and put the plan in action. Successful
treatment means a person begins to experience the
rewards of seeing the plan work. Just taking away
the alcohol does not automatically produce any of
these outcomes.

Withdrawal Symptoms
and Medical Management

Abrupt discontinuation or even cutting down
on the amount of drinking by persons who are
physiologically dependent on alcohol produces a
characteristic withdrawal syndrome with sweating,
rapid heartbeat, hypertension, tremors, anorexia,
insomnia, agitation, anxiety, nausea, and vomiting
[291]. In some ways, alcohol withdrawal resembles
withdrawal from opioids, but unlike opioid with-
drawal, which is rarely life-threatening in and of
itself, alcohol withdrawal can be fatal. As many as
15% of persons with alcoholism progress from the
autonomic hyperactivity and agitation common
to withdrawal from other drugs to seizures and, for
some, even death. In some cases, DT may occur
within the first 48 to 72 hours and can include
disorientation, confusion, auditory or visual hal-
lucinations, and psychomotor hyperactivity [291].

The Revised Clinical Institute Withdrawal Assess-
ment for Alcohol Scale (CIWA-Ar) is a symptom-
triggered, 10-item scale that quantifies the risk and
severity of alcohol withdrawal [291]. However, in
order to be most useful, it requires patient input,
which may not be feasible in patients undergoing
severe DTs. If the patient is able, the assessment
takes only minutes and aids in identification of
patients who may need immediate pharmacologic
treatment to prevent further complications. Very
mild withdrawal usually corresponds with a score of
9 or less, mild withdrawal with a score between 10
and 15, modest withdrawal with a score between 16
and 20, and scores greater than 20 indicate severe
withdrawal [292]. Patients scoring less than 9 may
not require pharmacologic intervention. However,
reassessment of symptoms should be performed
every one to two hours until withdrawal is resolved.

Pharmacologic management of acute alcohol
withdrawal generally involves the use of benzodi-
azepines, which reduce related anxiety, restlessness,
insomnia, tremors, DT, and withdrawal seizures
[291]. Benzodiazepines are the most widely used,
and while they may have abuse liability in some
patients, they have been safely used for years [293;
294; 295]. These medications may be administered
either on a fixed interval or symptom-triggered
schedule. However, both short-acting and long-
acting benzodiazepines have their problems. The
long-acting benzodiazepines can decrease rebound
symptoms and work for long periods of time, but
intramuscular absorption can be very erratic.
Short-acting benzodiazepines have less risk of
oversedation, no active metabolites, and consid-
erable utility in patients with liver problems or
disease. Yet, breakthrough symptoms can and do
occur, and risk of seizure is imminent.

Patients with withdrawal symptoms are generally
treated with diazepam or chlordiazepoxide until
withdrawal subsides [291; 293; 294]. These medica-
tions are preferred due to their long action, which
decreases the risk of rebound symptoms. If intra-
muscular administration is necessary, lorazepam
is the drug of choice. More severe withdrawal is
generally treated in a hospital setting. In patients
with severe hepatic dysfunction, benzodiazepines
that are metabolized outside the liver (lorazepam
and oxazepam) are preferred. Treatment-resistant
withdrawal warrants the use of phenobarbital
or propofol, both with demonstrated efficacy in
management [295].

Other medications may be used in conjunction
with benzodiazepines for the treatment of with-
drawal. Anticonvulsants, especially carbamaze-
pine, are used safely to treat withdrawal [293]. They
do not have abuse liability and have anticonvulsant
and antikindling effects. Nevertheless, they also
have problems. They do not reduce delirium and
can have liver toxicity. The anticonvulsant gaba-
pentin has demonstrated efficacy for mild alcohol
withdrawal and early abstinence, but there is
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concern about its potential for abuse [296]. Alpha-
adrenergic agonists like clonidine can reverse many
of the behavioral symptoms of withdrawal but do
not prevent seizure and can cause hypotension.
However, for those patients with coronary artery
disease, use of an alpha-adrenergic agonist or beta
blocker may be indicated; however, these agents
do not prevent seizures and can mask some signs
of worsening withdrawal. They should be used
only in conjunction with benzodiazepines [297].
More research is necessary regarding the efficacy
of calcium channel antagonists in the treatment
of alcohol withdrawal [298]. Studies have shown
that those who have withdrawal seizures may have
a worse prognosis than those who do not [87; 88].

In the earliest views of alcohol use disorder, relapse
to alcohol use was primarily seen as the patient’s
failure to respond to withdrawal treatment. After
all, if the addicted person’s primary problem was the
trap of withdrawal, it would be reasonable to expect
that the newly freed prisoner would gratefully and
persistently grasp onto alcohol-free status, never to
return voluntarily to the prison of addiction. But
many people returned repeatedly for detoxification.

The medical profession was remarkably slow to
recognize the ineffectiveness of repeated detoxi-
fication. Rather than question the underlying
assumption that medical diagnosis and treatment
of withdrawal was the solution to the problem of
dependence, physicians seemed content to recycle
people through one emergency room or detoxifica-
tion experience after another for what often proved
to be an addiction-shortened lifetime. Detoxifica-
tion is only the first step in the treatment process,
and the beginning of a lifelong process.

As the detoxification process occurs, careful evalu-
ation should be done to identify co-occurring medi-
cal and psychiatric conditions that require acute
stabilization. This should be done before facilitat-
ing a smooth transition to phase 2.

It is crucial to decide if the patient requires acute
hospitalization or inpatient detoxification. It
has been established that hospitalization can be
cost-effective, but this is not always a possibil-
ity. However, if a patient appears to have acute
intoxication, exhibits or will exhibit withdrawal
symptoms that will require medical management,
has failed outpatient detoxification, appears to be
depressed or suicidal, relapses shortly after previous
detoxification, has an extremely unstable home
situation, or has the possibility of family disruption
or job loss, then inpatient hospitalization is likely
indicated. If you are in doubt, call a physician
who is a member of the ASAM or the American
Academy of Addiction Psychiatry who specializes
in these problems.

Active Treatment

The next step is what has been commonly known
as “active treatment.” Relapse to alcohol use dis-
order is most likely to occur in the first three to
six months after a person stops drinking; a period
characterized by physiologic abnormalities, mood
changes, and complaints of anxiety, depression,
insomnia, and hormone and sleep problems.
Getting active help and support during the early
months of sobriety is critical for treatment to suc-
ceed.

This is the stage in which a person gains the moti-
vation necessary to maintain a commitment to
sobriety, the knowledge and skills necessary to stay
sober, and the support systems necessary to cope
with all the problems of daily life (the problems
that everyone has to face) without resorting to
the old “solution” of drinking. This is when the
assistance of a treatment professional is important.
A professional can help patients better understand
how alcohol has affected their lives, so they can set
goals and develop a plan to stay sober. In addition,
the treatment professional can assist the patient
in choosing the treatment options that are right
for them.
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Some proven medications are available to help
with alcohol craving and to discourage alcohol
use and will be discussed in detail later in this
course. The treatment professional will also need to
choose medications and treatments for concurrent
psychiatric illnesses, like depression or anxiety, if
appropriate, or for a variety of health problems that
often accompany alcohol use disorder.

Research has shown that the longer people stay in
treatment, remain sober, and are actively commit-
ted to sobriety, the more likely it is that they will
maintain sobriety. Some treatment professionals
think of the phase of active treatment as last-
ing from 6 to 12 months. During the first critical
months of treatment, people often need a variety
of supports, especially drug testing and AA or other
self-help groups, to achieve and maintain lasting
sobriety.

Maintaining Sobriety and Relapse Prevention

It is often difficult to pinpoint when the active
treatment phase ends and a person enters the main-
tenance phase of recovery. In phase 2, people learn
what they need to do to stay sober and they develop
the many skills they will use to avoid relapse. A
person could be said to enter this maintenance and
growth stage when he or she is comfortable with
these skills and has had a chance to rely on them
to stay sober when life throws them the inevitable
curveballs, either as a crisis or an everyday problem.
Many people in recovery attribute their ongoing
sobriety to participation in a support group such
as AA or Women for Sobriety.

A promising approach to maintain gains made
in active treatment is a low-intensity, telephone-
based approach. In a 2005 study, this program
of follow-up care was compared with two more
intensive face-to-face continuing care interven-
tions. Patients with alcohol use disorder who had
completed 4-week intensive outpatient programs
were provided three 12-week continuing care
treatments. Telephone-based continuing care was
found to be an effective form of step-down treat-

ment for most patients with alcohol use disorder
who complete an initial stabilization treatment,
compared with more intensive face-to-face inter-
ventions [299].

ALCOHOLICS ANONYMOUS
AND OTHER 12-STEP PROGRAMS

The grandfather of successful alcohol treatment is
Alcoholics Anonymous, a self-help organization
founded in 1935 that changed the way professionals
thought about alcohol use disorder and treatment.
AA developed a very successful 12-step program
that combines self-help with a spiritual foundation
and is based on the fellowship of recovering alco-
holics. Although there is a spiritual foundation in
AA, one is not required to be religious. The orga-
nization is run entirely by recovering alcoholics
and reaches into virtually every community with a
specific program as well as around-the-clock assis-
tance. Membership is available to anyone wishing
to join, and there are no financial dues. AA has
probably done more to promote the self-help con-
cept than any other organization.

For many people with alcohol use disorder, attend-
ing an AA meeting is like brushing their teeth.
Prevention of relapse is an active daily process.
AA provides fellowship that can be exceptionally
positive and counterbalance the feelings of loss,
grief, and shame often associated with alcohol use
disorder.

AA and other 12-step programs are effective treat-
ment programs that facilitate long-term abstinence
after treatment, especially for patients with low
psychiatric severity [300]. AA provides important
group process therapy for individuals with alcohol
use disorder. AA also helps individuals with relapse
and relapse prevention by prescribing that people
keep it simple, take it one day at a time, and avoid
the people, places, and things associated with
their use. They also help recovering alcoholics to
develop positive lifestyles and find new ways to
solve old problems. The feeling of fellowship, the
support, and guidance to sobriety makes recovery
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ALCOHOLICS ANONYMOUS 2014 MEMBERSHIP SURVEY"

30%—
25%—
20%—

15%— 14%
109%—

28%

11%
5%—
1%
0% *

Under 21 21-30 31-40

21%
18%
1%

41-50 51-60 61-70
Age of Members (Years)

Over 70

*Represents the most recent AA Membership Surveys as of 2021.

Source: [301]

Figure 3

more likely. Reduction of shame and guilt and
acceptance of powerlessness over drinking may
be reported by individuals with alcohol use dis-
order after attending meetings every day. An AA
meeting may take one of several forms, but at any
meeting you will find alcoholics talking about what
drinking did to their lives and personalities, what
actions they took to help themselves, and how they
are living their lives today. The age distribution of
AA members is illustrated in Figure 3.

Patients can find the listing for a nearby AA
group in the telephone book or online. Typically,
a person in recovery will answer the telephone.
Websites provide printable lists of all local meet-
ings with time, location, types of meeting, and
often directions. One of AA’s principles is the
value of performing services that will help other
alcoholics. Answering the telephone at the local
AA office is one of these services, reserved for those
who have been in recovery long enough to answer
questions in a knowledgeable manner and provide
a nonjudgmental ear.

A Cochrane review found that AA, the premier
mutual aid peer-recovery program definitely
helps people get sober [358]. In addition, AA has
significantly higher rates of continuous sobriety
compared with evidence-based professional men-
tal health therapy, such as cognitive-behavioral
therapy, alone. AA was often was found to be
markedly better than other interventions or quit-
ting cold turkey. One study found the program 60%
more effective than alternatives [358].

The study by Harvard and Stanford addiction
researchers of 10,565 subjects determined that AA
was nearly always found to be more effective than
psychotherapy in achieving abstinence [358]. This
review concluded that AA participation improved
the duration of abstinence and the amount they
reduced their drinking (if they continued drink-
ing). AA had harm reduction features as well,
reducing the medical consequences of drinking
and related healthcare costs. While not a random
assignment treatment comparison study, in this
analysis, AA was never found less effective than
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other treatments. As such, AA could be a helpful
addition to any treatment for alcohol use disorder.
For example, adding AA to naltrexone would be
expected to be better than pharmacotherapy alone.
Recent studies and the preponderance of evidence
supports the effectiveness of 12-step program
involvement in sustaining abstinence [10]. Stable
and long-term abstinence was associated with liv-
ing longer, better mental health, better marriages,
being more responsible parents, and being success-
ful employees.

A brain imaging study by Yale researchers showed
that those diagnosed with alcohol use disorder
showed disruptions of activity between the ven-
tromedial prefrontal cortex and striatum, a brain
network linked to decision making [360]. Time
is necessary for re-learning how to be sober but
also for brain recovery. The more recent the last
drink, the more severe the disruption, and the
more likely the individual will relapse to drinking.
The Yale researchers also found that the severity
of disruption between these brain regions recov-
ers very slowly, day after day, gradually over time.
They conclude the longer subjects with alcohol
use disorder abstain from alcohol, the better. The
number of days of alcohol abstinence at treatment
initiation significantly affected functional disrup-
tion of the prefrontal-striatal responses to alcohol
cues in patients with alcohol use disorder and brain
imaging abnormalities [360].

COUNSELING

Cognitive-behavioral therapies (CBTs) are among
the most frequently evaluated approaches used to
treat substance use disorders [302; 303]. CBTs have
been shown to be effective in several clinical trials
of substance users [304]. Characteristics of CBTs
include:

e Social learning and behavioral theories
of drug abuse

® An approach summarized as “recognize,
avoid, and cope”

¢ Organization built around a functional
analysis of substance use (i.e., understanding
substance use with respect to its antecedents
and consequences)

e Skill training focused on strategies for coping
with craving, fostering motivation to change,
managing thoughts about drugs, developing
problem-solving skills, planning for and man-
aging high-risk situations, and cultivating
drug refusal skills

Basic principles of CBTs are that [305; 306]:

e Basic skills should be mastered before more
complex ones are given.

e Material presented by the therapist should
be matched to patient needs.

e Repetition fosters the development of skills.
e Practice is needed for mastery of skills.

® The patient is an active participant in
treatment.

e Skills taught are general enough to be
applied to a variety of problem areas.

Structured behavior therapy techniques can be
effective components of alcohol use disorder
treatment. Contingent incentive procedures are
designed to enhance a patient’s motivation to meet
treatment goals by offering concrete rewards for
specific performance outcomes.

Behavioral therapy techniques are often part of
CBT. In this approach, substance use is believed
to develop from changes in behavior and a reduc-
tion in opportunities for reinforcement of positive
experience. The goal is to increase the person’s
engagement in positive or socially reinforcing
activities. Techniques such as having patients
complete a schedule of weekly activities, engaging
in homework to learn new skills, role-playing, and
behavior modification are used. Activity, exercise,
and scheduling are major components of this
approach based on the following:

¢ Drug abuse patients need motivation
and skills to succeed in stopping drug use.

e Research has shown that drug abuse behavior
can be reduced by offering contingent incen-
tives for abstinence.

® The most striking successes have come from
positive reinforcement programs that provide
contingent incentives for abstinence using
money-based vouchers as rewards.
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e Research provides examples, but treat-
ment providers may need to be creative in
discovering reinforcers that can be used for
contingency management in their own clini-
cal settings.

Family therapy is a highly effective treatment for
alcohol use disorder, especially in adolescents.
While most treatments emphasize the individual
as the target of intervention, the defining charac-
teristic of family therapy is the transformation of
family interactions. Repetitive patterns of family
interactions are the focus of treatment. Changing
these patterns results in diminished antisocial
behavior including alcohol abuse. Family therapy
can work with a broad range of family and social
network populations. Family therapy approaches
have developed specific interventions for engaging
and keeping reluctant, unmotivated adolescents
and family members in treatment.

MEDICATIONS USED TO TREAT
ALCOHOL USE DISORDER

Alcohol drinking is an immensely complex human
behavior, but it has been modeled in laboratory
animals. Two similar strains of alcoholic rats, the
alcohol-preferring (P) rats and the high-alcohol-
drinking (HAD) rats, have been successfully used
to study alcohol use disorders. Like patients with
DSM-5 qualifying alcohol use disorders, these rats
self-administer alcohol, show tolerance, lose con-
trol over alcohol, and spend a lot of time. They also
have cravings and physical stigmata of withdrawal,
providing psychopharmacologic researchers with
excellent face validity with animal models. Models
have helped us develop anti-withdrawal, anti-
craving, and harm-reducing treatments.

Several medications are available to help treat
alcohol use disorder [307; 308]. Some are used
for detoxification and others are used to prevent
relapse. Research has shown that medications are
most effective when used in conjunction with
other therapies.

Disulfiram

Disulfiram, commonly known as Antabuse, was the
first drug to be made available for the treatment of
alcohol use disorder. It was approved for treatment
of alcohol use disorder by the FDA in 1951 and has
been used safely and effectively for more than half a
century. [t works by blocking an enzyme, aldehyde
dehydrogenase, that helps metabolize alcohol. Tak-
ing even one drink while on disulfiram causes the
alcohol at the acetaldehyde stage to accumulate in
the blood. This produces nausea, vomiting, sweat-
ing, and even difficulty breathing. More alcohol in
the patient’s system produces more severe reactions
(e.g., respiratory depression, cardiovascular col-
lapse, unconsciousness, convulsions, death) [308;
309]. Patients must also be mindful of consuming
even minute amounts of alcohol in foods, over-the-
counter medications, mouthwash, and even topical
lotions. Disulfiram can be effective for people who
have completed alcohol withdrawal, are committed
to staying sober, and are willing to take the medica-
tion under the supervision of a family member or
treatment program [308]. Due to more modern and
improved medication modalities, many clinicians
prescribe disulfiram as a last resort intervention.
Although widely used, it is less clearly supported
by clinical trial evidence [310; 311; 312].

The recommended dose for disulfiram is 250 mg/
day, which can be increased to 500 mg based upon
whether a patient experiences the disulfiram-
ethanol reaction [313]. Doses may need to be
reduced in patients older than 60 years of age [308].
Labeling for disulfiram includes several precautions
regarding drug-drug interactions; therefore, caution
should be used when prescribing it to older adults at
risk for polypharmacy [308]. Due to the physiologic
changes that occur with use, use of disulfiram is not
recommended in patients with diabetes, cardiovas-
cular or cerebrovascular disease, or kidney or liver
failure. It also is contraindicated in the presence
of psychoses and pregnancy and in those with high
levels of impulsivity and suicidality [308].
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Naltrexone

Naltrexone (ReVia) is an opioid antagonist that
interferes with the rewarding or pleasurable effects
of alcohol and reduces alcohol craving [314; 315;
316]. The exact mechanisms by which naltrexone
induces the reduction in alcohol consumption
observed in patients with alcohol use disorder
is not entirely understood, but preclinical data
suggest involvement of the endogenous opioid
system [308]. Naltrexone has been shown to reduce
alcohol relapses, decrease the likelihood that a slip
becomes a relapse, and decrease the total amount of
drinking [308]. The FDA approved the use of oral
naltrexone in alcohol use disorder in December
1994 [308; 316]. In 2006, the FDA approved an
extended-release injectable formulation, which is
indicated for use only in patients who can refrain
from drinking for several days prior to beginning
treatment [308]. In 2010, the FDA approved the
injectable naltrexone for the prevention of relapse
to opioid dependence following opioid detoxifica-
tion [308]. Naltrexone, which has long been used
to treat heroin addicts, was not known as a treat-
ment that could reduce alcohol relapse until the
1980s. In 1980, researchers reported reductions
in monkey ethanol self-administration when they
were pretreated with naltrexone [317].

By 1992, researchers reported a six-week, double-
blind placebo-controlled outpatient naltrexone
trial with 70 individuals with alcohol use disorder.
They found that the naltrexone-treated patients
had a lower relapse rate, fewer drinking episodes,
longer time to relapse, and reduced tendency for a
slip to become a relapse [318]. These and other data
suggested that endogenous opioids were important
in alcohol reinforcement.

Also in 1992, researchers compared naltrexone
with placebo and found that naltrexone-treated
patients had lower rates of relapse to heavy drink-
ing, consumed fewer drinks per drinking-day, and
had lower dropout rates than placebo-treated
patients with alcohol use disorder [319]. These
results have since been supported by other stud-
ies [320]. Research suggests that naltrexone may

be most effective for individuals with alcohol use
disorder and a family history of alcohol use disorder
[321]. However, one study found no significant
effects for naltrexone in individuals with a family
history of alcoholism on percentage of days absti-
nent, drinks per drinking day, and percentage of

heavy drinking days [322].

Another study investigated pretreatment social
network variables as potential moderators of nal-
trexone’s treatment effects [323]. The study sample
included 1,197 participants from the COMBINE
study, the largest pharmacotherapy trial conducted
for alcoholism in the United States. In treatment
conditions involving combined CBT and medical
management, the effects of naltrexone on heavy
drinking were significantly greater for individuals
with frequent drinkers in their social network and
greater frequency of contact with those drinkers,
indicating patterns of environmental exposure to

alcohol [323; 324].

After a complete history, physical exam, and labo-
ratory testing, most patients are started on 50 mg
orally per day [220]. For most patients, this is the
safe and effective dose of naltrexone. However, in
a four-month study period, the COMBINE study
demonstrated efficacy of naltrexone at a dose of
100 mg daily [325]. Some treatment providers
give patients a naltrexone identification card
or ask them to order a MedicAlert bracelet that
clearly indicates that they are maintained on an
opioid antagonist, so if they need an opiate drug
or medication for pain relief, the dose of the pain
medication can be adjusted higher. Meta-analyses
have revealed that approximately 70% of previous
clinical trials that measured reductions in “heavy
or excessive drinking” demonstrated an advantage
for prescribing naltrexone over placebo [326]. In
another trial, naltrexone was determined to have
the greatest impact on reducing daily drinking
when craving for alcohol was highest [327]. The
approved dose of the extended-release formulation
is 380 mg IM once per month. Pretreatment with
oral naltrexone is not required before induction
onto extended-release injectable naltrexone [308].
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The most common side effects of naltrexone are
light-headedness, diarrhea, dizziness, and nausea.
Pain or tenderness at the injection site is a side
effect unique to the extended-release injectable
formulation [308]. Most side effects tend to disap-
pear quickly in most patients. Naltrexone is not
recommended for patients with acute hepatitis
or liver failure, for adolescents, or for pregnant or
breastfeeding women [308; 325]. Weight loss and
increased interest in sex have been reported by
some patients. In general, patients maintained on
opioid antagonists should be treated with nono-
pioid cough, antidiarrheal, headache, and pain
medications. The patient’s family or physician
should call the treating physician if questions arise
about opioid blockade or analgesia. It is important
to realize that naltrexone is not disulfiram; drinking
while maintained on naltrexone does not produce
side effects or symptoms.

Naltrexone works best when it is used in the con-
text of a full spectrum of treatment services, pos-
sibly including traditional 12-step fellowship-based
treatments. Studies show also that naltrexone is
effective when coupled with CBT. Patients receiv-
ing medical management with naltrexone, CBT,
or both fared better on drinking outcomes [325].

Acamprosate

Acamprosate (Campral) is a synthetic compound
that has a chemical structure similar to that of the
naturally occurring amino acid neurotransmitters
taurine and GABA [220]. Because chronic alcohol
use is associated with decreased GABA and gluta-
mate activity, a hyperexcitable glutamate system
is one possible alcohol withdrawal mechanism.
Glutamate systems may become unstable for 12
months after a person stops drinking. In a review
of published, double-blind, placebo-controlled
clinical trials evaluating the safety and efficacy of
acamprosate in the treatment of alcohol use dis-
order, Mason reported that acamprosate appeared
to improve treatment completion rate, absti-
nence rate and/or cumulative abstinence during
treatment, and time to first drink, than placebo

[328]. The effect on abstinence, combined with
an excellent safety profile, lend support to the use
of acamprosate across a broad range of patients
with alcohol use disorder. A dose of 2,000 mg/day
is associated with the greatest efficacy regardless
of body weight [329]. It is important to note that
medication in combination with therapies can
improve outcomes.

In July 2004, after many years of safe use in Europe
and around the world, the FDA approved the use
of acamprosate for the maintenance of alcohol
abstinence [316]. As in the case of naltrexone,
acamprosate reduces the reinforcing (pleasurable)
effects of alcohol to reduce craving. Oral dosing is
two 33-mg delayed-release tablets three times daily
[220; 308]. Common side effects include diarrhea,
anxiety, insomnia, nausea, dizziness, and weakness.
Some research indicates that acamprosate may
worsen depression and/or suicidal ideation; so,
patients with a history of major depression should
be monitored closely or prescribed a different
medication [220]. Acamprosate is contraindicated
in patients with severe renal impairment [220;
308]. Due to risk of diminished renal function in
patients 65 years of age and older, baseline and
frequent renal function tests should be performed
in this population. Dose reductions also may be
necessary [308].

The effectiveness of acamprosate in promoting
abstinence has not been demonstrated in indi-
viduals who have not completed detoxification or
who have not achieved alcohol abstinence before
beginning treatment [308]. An analysis of many
studies of acamprosate showed a benefit in main-
taining abstinence when coupled with CBT [325].
A systematic review found similar benefit [330].
Results of other research into the effectiveness of
acamprosate have been mixed. One study showed
no improvement in measures of psychologic well-
being or health status when compared to treatment
with placebo. Another study demonstrated both
safety and effectiveness of acamprosate for treating

alcohol use disorder [331].
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Baclofen

Baclofen is a GABA agonist that may prove to
be a unique therapeutic alternative to reduce
alcohol craving and consumption. In a small,
12-week trial, patients with alcohol use disorder
were given 10 mg of baclofen three times daily
paired with motivational enhancement therapy.
Patients experienced a reduction in number of
drinks, drinking days, anxiety, and craving [332].
In a study of patients with alcohol use disorder and
liver cirrhosis, baclofen was also found to work
favorably in maintenance of alcohol abstinence.
Seventy-one percent of baclofen-treated patients
maintained abstinence as compared with 29% of
the placebo group [333]. A 2018 meta-analysis of
12 randomized controlled trials that compared the
efficacy of baclofen to placebo found that baclofen
was associated with higher rates of abstinence than
placebo but that its effects were not superior to pla-
cebo in increasing the number of abstinent days or
in decreasing heavy drinking, craving, depression,
or anxiety [334].

Anticonvulsants

Research has demonstrated that topiramate is
efficacious in decreasing heavy drinking among
individuals with alcohol use disorder [335]. In a
controlled study, topiramate produced significant
and meaningful improvement in a wide variety of
drinking outcomes [336]. Topiramate may suppress
the craving and rewarding effects of alcohol [337].
In a double-blind, controlled trial, 150 patients
with alcohol use disorder were randomized to
escalating doses of topiramate (25-300 mg/day) or
placebo. Those on topiramate had a reduction in
self-reported drinking (number of drinks and drink-
ing days), alcohol craving, and plasma y-glutamyl
transferase (an indicator of alcohol consumption)
[338]. Side effects of topiramate include numbness
in the extremities, fatigue, confusion, paresthesia,
depression, change in taste, and weight loss. Use
of topiramate for alcohol use disorder is off-label

[220].

Carbamazepine has proven effective for treating
acute alcohol withdrawal [339]. Its side effects
include nausea, vomiting, drowsiness, dizziness,
chest pain, headache, trouble urinating, numb-
ness in extremities, liver damage, and allergic
reaction [220]. In a 12-month, double-blind,
placebo-controlled trial, 29 patients were assigned
to carbamazepine three times daily (to reach an
average blood level of 6 mg/liter) or placebo. Those
treated with carbamazepine showed a delay in time
to first drink and a decrease in number of drinks

and drinking days [340].

Oxcarbazepine is a carbamazepine derivative, with
fewer side effects and contraindications, used to
prevent relapse in patients with alcohol use disor-
der by blocking alcohol withdrawal [339]. A group
of 84 patients with alcohol use disorder following
detoxification were randomized to 50 mg naltrex-
one, 1,500-1,800 mg oxcarbazepine, or 600-900
mg oxcarbazepine for 90 days. Approximately
58.6% of the high-dose oxcarbazepine patients
remained alcohol-free, a significantly larger num-
ber as compared to the low-dose (42.8%) and
naltrexone groups (40.7%) [341].

Treatment in Special Populations

Ondansetron is a serotonin antagonist and anti-
emetic that may block the rewarding effects of
alcohol, specifically in the early-onset alcoholic
subgroup. Early-onset alcoholism differs from
late-onset in its association with abnormal sero-
tonin and antisocial behavior. In a double-blind,
controlled trial of ondansetron as an adjunct
to cognitive-behavioral therapy, ondansetron
was shown to reduce self-reported drinking and
increase abstinence as compared to placebo.
These results were confirmed by measure of plasma
carbohydrate deficient transferring, a biomarker
of alcohol consumption [342]. One hypothesis
suggests that ondansetron may reduce drinking in
individuals with alcohol use disorder with the LL
genotype [343].
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Buspirone hydrochloride is a dopamine antagonist
and partial agonist for serotonin, exhibiting anxio-
lytic properties. In a 12-week randomized, placebo-
controlled trial among 61 patients with alcohol
use disorder and anxiety, buspirone was associated
with slower return to heavy alcohol consumption
and fewer drinking days [344]. One study found
buspirone to be effective in treatment of comorbid
anxiety disorder and alcohol use disorder [345].

Clozapine is an atypical antipsychotic approved
to treat schizophrenia and its resultant symptoms
(e.g., hallucinations, suicidal behavior). In case
studies, it has shown promise in the treatment of
comorbid substance use. In a study of 151 individu-
als with schizophrenia with comorbid substance
use, 36 were given clozapine [346]. Those who
abused alcohol experienced a reduction in drinks
and drinking days.

Other drugs under trial for use in the treatment
of alcohol use disorder include varenicline and
lithium. Varenicline does appear to help reduce
drinking in some individuals with alcohol use dis-
order; however, concerns exist regarding reports of
an association between the drug and an increased
risk for suicidal thoughts and cardiovascular events
[347]. Studies have demonstrated that varenicline
helps reduce alcohol craving and consumption in
patients with alcohol use disorder and in individu-
als with alcohol use disorder who also smoke [348;
349; 350]. None of the medications mentioned for
alcohol use disorder are recommended for women
who are pregnant or breastfeeding.

TREATMENT OF
ALCOHOL WITHDRAWAL

Benzodiazepines have been used for 30 years in the
United States as the primary medical treatment for
alcohol withdrawal syndrome. All benzodiazepines
appear similarly effective in the treatment of alco-
hol withdrawal syndrome [351]. Although benzodi-
azepines are the drugs of choice, there are concerns
about the side effects and, as stated, problems of
abuse, especially for outpatient detoxification. Ben-

zodiazepines are sedatives and cause deficiencies in
psychomotor abilities that, when combined with
alcohol, can cause accidents and affect the ability
to think clearly. However, benzodiazepines are, and
have been, effective in treating alcohol withdrawal
symptoms and preventing most seizures. Other
regimens for alcohol withdrawal syndrome include

barbiturates, propofol, and ethanol [352; 353; 354].

A desirable alternative to benzodiazepines would
be a nonsedative anticonvulsant that has less
potential for abuse and dependence. Valproic acid
has been used in Europe safely and successfully for
many years for alcohol withdrawal syndrome, but
is only approved by the FDA for the treatment
of mania, seizures, and migraines. Valproic acid
should be used as an adjunctive therapy, not as
monotherapy [351]. According to clinical reports,
valproic acid is an anticonvulsant with no poten-
tial for abuse and is better tolerated by patients.
Valproic acid also has less cognitive impairment
and causes fewer deficiencies of psychomotor
abilities than benzodiazepines; however, benzodi-
azepines have allowed for safe detoxification for
patients with alcohol use disorder since they were
approved. While detoxification is not treatment,
and detoxification problems have not been the
most important problem area in successful treat-
ment of the patient with alcohol use disorder, these
are important findings.

Recognizing that relapse prevention and harm-
reducing medications are safe and effective in
alcohol use disorders, fewer than 10% of these
patients are given medication-assisted treatment.
In a 2018 meeting of the American Psychiatric
Association, experts suggested [359]:

¢ Naltrexone or acamprosate should be
offered to those patients with moderate-
to-severe alcohol use disorder that have a
goal of reducing consumption or achieving
abstinence, prefer pharmacotherapy, or
have not responded to nonpharmacologic
therapies, and have no contraindications.
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e Disulfiram should be offered to patients
with severe alcohol use disorder that seek
to achieve abstinence, prefer the therapy,
or have not responded (or are intolerant)
to naltrexone or acamprosate, and have no
contraindications. Additionally, patients
must understand the risks associated with
consuming alcohol while on disulfiram.

e Topiramate or gabapentin should be offered
to patients with moderate-to-severe alcohol
use disorder when they aim to reduce or
achieve abstinence, prefer them to other
medications, or have not responded to
naltrexone or acamprosate and have no
contraindications.

e Benzodiazepine use is discouraged except
in patients with alcohol use disorder
who require treatment for acute alcohol
withdrawal.

MANDATORY TREATMENT

Even coerced or court-mandated treatment for
alcohol use disorder can work. In a follow-up study
(six months to one year) of Florida physicians with
alcohol use disorder, 84% had positive outcomes,
defined as positive counselor and physician assess-
ment, negative alcohol testing, group attendance,
and full return to work [86].

CONCLUSION

In a society where alcohol use is ubiquitous, it is
important for healthcare professionals to recog-
nize the signs and symptoms of alcohol abuse and
intervene before a state of dependence is reached.
[t is critical to stress upon patients the negative
health effects of excessive alcohol consumption,
especially the synergistic effects of alcohol and
tobacco use, beginning at an early age. Owing to
the several benefits provided by low to moderate
drinking as discussed in this course, certain patients
can be advised to drink more regularly, provided
alcohol use is not contraindicated due to drug or
herb interactions.

RESOURCES

Al-Anon Family Groups

The mission of Al-Anon is to provide support for
friends and families of problem drinkers.
https://al-anon.org

1600 Corporate Landing Parkway

Virginia Beach, VA 23454-5617

757-563-1600

Alcoholics Anonymous
https://www.aa.org

American Society of Addiction Medicine
(ASAM)

The nation’s medical specialty society dedicated to
educating physicians and improving the treatment
of individuals suffering from alcoholism and other

addictions. The mission of the ASAM is to:

e Increase access to and improve the quality
of addiction treatment

e Educate physicians, medical and osteopathic
students, other healthcare providers, and
the public

¢ Promote research and prevention

¢ Promote the appropriate role of the physician
in the care of patients with addiction

e Establish addiction medicine as a specialty
recognized by the American Board of
Medical Specialties

https://www.asam.org
11400 Rockville Pike
Suite 200

Rockville, MD 20852
301-656-3920

MedicAlert Foundation
https://www.medicalert.org
101 Lander Avenue
Turlock, CA 95380
1-800-432-5378
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FACULTY BIOGRAPHIES

Mark S. Gold, MD, DFASAM, DLFAPA, is
a teacher of the year, translational researcher,
author, mentor, and inventor best known for his
work on the brain systems underlying the effects
of opiate drugs, cocaine, and food. Dr. Gold was a
Professor, Eminent Scholar, Distinguished Profes-
sor, Distinguished Alumni Professor, Chairman,
and Emeritus Eminent Scholar during his 25 years
at the University of Florida. He was a Founding
Director of the McKnight Brain Institute and a
pioneering neuroscience-addiction researcher
funded by the NIH-NIDA-Pharma, whose work
helped to de-stigmatize addictions and mainstream
addiction education and treatment. He also devel-
oped and taught courses and training programs at
the University of Florida for undergraduates and
medical students.

He is an author and inventor who has published
more than 1,000 peer-reviewed scientific articles,
20 text books, popular-general audience books,
and physician practice guidelines. Dr. Gold was
co-inventor of the use of clonidine in opioid with-
drawal and the dopamine hypothesis for cocaine
addiction and anhedonia. Both revolutionized how
neuroscientists and physicians thought about drugs
of abuse, addiction, and the brain. He pioneered
the use of clonidine and lofexidine, which became
the first non-opioid medication-assisted therapies.
His first academic appointment was at Yale Uni-
versity School of Medicine in 1978. Working with
Dr. Herb Kleber, he advanced his noradrenergic
hyperactivity theory of opioid withdrawal and the
use of clonidine and lofexidine to ameliorate these
signs and symptoms. During this time, Dr. Gold and
Dr. Kleber also worked on rapid detoxification with
naloxone and induction on to naltrexone.

Dr. Gold has been awarded many state and national
awards for research and service over his long career.
He has been awarded major national awards for his
neuroscience research including the annual Foun-
dations Fund Prize for the most important research
in Psychiatry, the DEA 30 Years of Service Pin
(2014), the American Foundation for Addiction

Research’s Lifetime Achievement Award (2014),
the McGovern Award for Lifetime Achievement
(2015) for the most important contributions to
the understanding and treatment of addiction, the
National Leadership Award (NAATP) from addic-
tion treatment providers for helping understand
that addiction is a disease of the brain, the DARE
Lifetime Achievement Award for volunteer and
prevention efforts, the Silver Anvil from the PR
Society of America for anti-drug prevention ads,
the PRIDE and DARE awards for his career in
research and prevention (2015), and the PATH
Foundation’s Lifetime Achievement Award (2016)
as one of the “fathers” of addiction medicine and
MAT presented to him by President Obama’s
White House Drug Czar Michael Botticelli. He
was awarded Distinguished Alumni Awards at
Yale University, the University of Florida, and
Washington University and the Wall of Fame at
the University of Florida College of Medicine.
Gold was appointed by the University President
to two terms as the University’s overall Distin-
guished Professor, allowing him to mentor students
and faculty from every college and institute. The
University of Florida College of Medicine’s White
Coat Ceremony for new medical students is named
in his honor.

Since his retirement as a full-time academic
in 2014, Dr. Gold has continued his teaching,
mentoring, research, and writing as an Adjunct
Professor in the Department of Psychiatry at
Washington University and an active member of
the Clinical Council at the Washington University
School of Medicine’s Public Health Institute. He
regularly lectures at medical schools and grand
rounds around the country and at international
and national scientific meetings on his career and
on bench-to-bedside science in eating disorders,
psychiatry, obesity, and addictions. He continues
on the Faculty at the University of Florida Col-
lege of Medicine, Department of Psychiatry as an
Emeritus Distinguished Professor. He has traveled
extensively to help many states develop preven-
tion, education, and treatment approaches to the
opioid crisis.
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William S. Jacobs, MD, is a national clinical
expert, triple board certified in Anesthesiology,
Pain Medicine, and Addiction Medicine. A Phi
Beta Kappa, magna cum laude University of Geor-
gia undergraduate and graduate of the Medical
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