
Jason Beaman, DO, MS, 
MPH, FAPA

Chair, Department of Psychiatry & 
Behavioral Sciences

Associate Clinical Professor of 
Psychiatry



Disclosures

• I have no disclosures



Learning Objectives

• Understand the pharmacology of alcohol

• Identify and apply screening, brief intervention and referral

• Identify & treat alcohol intoxication, withdrawal and alcohol 
use disorder



NIDAA



Epidemiology

• The World Health Organization estimated that more than 283 million 
people (5 percent of adults) had a current (past 12-month) alcohol 
use disorder worldwide

• In the US, 14.4 million adults 18 and older (5.8%) had an AUD in 2018
• 5.3 million women (4.1% of women in this age group)

• 9.2 million men (7.6% of men in this age group)

• An estimated 88,000 people die from alcohol-related causes annually 
= Third leading preventable cause of death in the US

• More than 10% of U.S. children live with a parent with alcohol 
problems

SAMHSA. 2018 National Survey on Drug Use and Health (NSDUH). Table 5.4A—Alcohol Use Disorder in Past Year among Persons Aged 12 or Older, by Age Group and Demographic Characteristics: Numbers in Thousands, 2017 and 2018. Available 
at: https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHDetailedTabs2018R2/NSDUHDetTabsSect5pe2018.htm#tab5-4a Substance Abuse and Mental Health Services Administration (SAMHSA). Data Spotlight: More than 7 

Million Children Live with a Parent with Alcohol Problems, 2012. Available at: https://www.samhsa.gov/data/sites/default/files/Spot061ChildrenOfAlcoholics2012/Spot061ChildrenOfAlcoholics2012.pdf. Accessed 12/2/19.

https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHDetailedTabs2018R2/NSDUHDetTabsSect5pe2018.htm#tab5-4a
https://www.samhsa.gov/data/sites/default/files/Spot061ChildrenOfAlcoholics2012/Spot061ChildrenOfAlcoholics2012.pdf


SUD in the past year among adults aged 18 or 
older, by selected types of substances: 2014

SAMHSA, Center for Behavioral Health Statistics and Quality, 
National Survey on Drug Use and Health (NSDUH), 2014.



Trends in substance use disorder in the past year 
among adults aged 18 or older: 2002 to 2014

SAMHSA, Center for Behavioral Health Statistics and Quality, National Surveys on Drug Use and Health (NSDUHs), 2002 to 
2005, 2006 to 2010 (revised March 2012), and 2011 to 2014.



Pharmacology of Alcohol

• Alcohol is a small, water soluble molecule that is 
rapidly and efficiently absorbed into the 
bloodstream from the stomach, small intestine, 
and colon

• Rate of absorption depends on gastric emptying 
time and can be delayed by the presence of food 
in the small intestine

• Women have less gastric metabolism of alcohol 
than men (women have a 20-25% higher blood 
alcohol level than men when body weight and 
alcohol consumption amounts are equivalent)

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014



Pharmacology of Alcohol

• Alcohol is metabolized in the liver by 
alcohol dehydrogenase (small 
amount present in stomach) and 
CYP2E1

• Rate of alcohol metabolism by ADH 
is relatively constant as the enzyme 
is saturated at relatively low blood 
alcohol levels (zero-order kinetics)

• Levels of CYP2E1 may be increased 
in chronic drinkers

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014



Effects of blood 
alcohol 

concentrations 
on function



Alcohol effects the 
entire body



Fetal Alcohol Syndrome → Neurobehavioral 
Disorder Associated with Prenatal Alcohol 

Exposure

NIAAA

• Prevalence: 1.5% in US 
• 20-30% of women drink 

at some point during 
their pregnancy

• >8% report binge-
drinking

#1 cause of preventable birth 
defects and developmental 

disabilities in the U.S. 

NIH



Definitions

• Binge Drinking (NIAAA, SAMHSA)
• 4 or more drinks for women

• 5 or more drinks for men

• Heavy Alcohol use (SAMHSA)
• Binge drinking on 5 or more days in the past month

• Higher Risk Drinking
• More than 7 drinks per week for women

• More than 14 drinks per week for men

Miller SC. ASAM Principles of Addiction Medicine, 6th Ed. 2019.



Alcohol drinking patterns among adults in 2014

SAMHSA, Center for Behavioral Health Statistics and Quality, 
National Survey on Drug Use and Health (NSDUH), 2014.



Current, Binge, and Heavy Alcohol Use among 
Persons Aged 12 or Older, by Age: 2013



Alcohol Use Disorder (AUD)

• A chronic relapsing brain disease characterized by compulsive alcohol 
use, loss of control over alcohol intake, and a negative emotional 
state when not using. (NIAAA)

• 16 million people in U.S. (2015)

• Genetic, physiologic, environmental and psychiatric factors

• Excessive alcohol consumption is the third leading preventable cause 
of death in the United States (more than 85,000 deaths per year)

Miller SC. ASAM Principles of Addiction Medicine, 6th Ed. 2019.



Alcohol Use Disorder (DSM-V)



SBIRT

• Screening (S): identifies unhealthy use 

• Brief Intervention (BI): provides feedback, 
education, increases insight, enhances motivation

• Referral to Treatment (RT): help facilitate access to 
addiction assessment and treatment



SBIRT

• Takes less than a few minutes

• Unhealthy alcohol and drug use 
is not always easy to identify

• Has been found to
• Decrease the frequency and 

severity of drug and alcohol use

• Decrease emergency department 
visits and hospital days

• Demonstrate net-cost savings





CAGE Questionnaire 
• Have you ever felt you should Cut down on your 

drinking?

• Have people Annoyed you by criticizing your 
drinking? 

• Have you ever felt bad or Guilty about your 
drinking?

• Have you ever had a drink first thing in the morning 
to steady your nerves or to get rid of a hangover 
(Eye opener)?

Dr. John Ewing, founding Director of the Bowles Center for Alcohol 
Studies, University of North Carolina at Chapel Hill

2 or more positive responses are strongly 
associated with alcohol dependence



AUDIT-C

Scoring:
● A total of 5 or more is a positive screen
● 0 to 4 indicates low risk
● 5 to 7 indicates increasing risk
● 8 to10 indicates higher risk
● 11 to 12 indicates possible dependence 



Types of EtOH Biomarkers

Indirect Tests: 

• Manifestations of organ damage often 
due to drinking
• Gamma glutamyltransferase (GGT)

• Aspartate amino transferase (AST, SGOT)

• Alaninin amino transferase (ALT, SGPT)

• Macrocytic volume (MCV)

• Reflections of alcohol’s effects on 
other metabolic processes
• Carbohydrate-deficient transferrin (CDT) 

– Only FDA Approved alcohol biomarker

Direct Tests:

• Reflections of alcohol use
• Ethyl glucuronide (EtG) and Ethyl 

Sulfate (EtS)

• Phosphytidylethanol (Peth)





Alcohol Withdrawal – DSM5

A. Cessation of (or reduction in) alcohol use that has been heavy and prolonged.

B. Two (or more) of the following, developing within several hours to a few days after the cessation 
of (or reduction in) alcohol use described in criterion A:

-Autonomic hyperactivity
-Increased hand tremor
-Insomnia
-Nausea or vomiting
-Transient visual, tactile, or auditory hallucinations or illusions
-Psychomotor agitation
-Anxiety
-Generalized tonic-clonic seizures

C. The signs or symptoms in criterion B cause clinically significant distress or impairment in social, 
occupational, or other important areas of functioning.

D. The signs or symptoms are not attributable to another medical condition and are not better 
explained by another mental disorder, including intoxication or withdrawal from another substance.



CNS Alcohol Withdrawal Physiology

• Involves two major types of neurotransmitters
• Gamma-aminobutyric acid (GABA): inhibits electrical activity

• Glutamate: excites electrical activity

• 80% of neurons in the brain utilize GABA or glutamate

• Alcohol agonizes GABA receptors and blocks glutamate receptors

• Repeated episodes of alcohol withdrawal likely to worsen (Kindling)

Kattimani, S. Industrial Psychiatry Journal. 2013, 22: 100-108.



Neurochemistry of Alcohol Withdrawal

Kattimani, S. Industrial Psychiatry Journal. 2013, 22: 100-108.



Alcohol Withdrawal Symptom Timeline

• 6-8 hours: autonomic hyperactivity, hand tremor, insomnia, 
nausea/vomiting, anxiety

• 8-12 hours: psychotic and perceptual symptoms

• 12-24 hours: seizures

• 24 hours to 1 week: delirium tremens

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Alcohol Withdrawal Symptoms Timeline

Kattimani, S. Industrial Psychiatry Journal. 2013, 22: 100-108.



CIWA-Ar
• Ten item scale used to assess and manage 

alcohol withdrawal

• Categories include: nausea and vomiting, 
tremor, paroxysmal sweats, anxiety, agitation, 
tactile disturbances, auditory disturbances, 
visual disturbances, headache, orientation and 
sensorium

• Each item is scaled 0-7 with the exception of 
the orientation category which is scaled 0-4

• Scores
• Less than or equal to 10 is mild withdrawal
• 10 to 18 is moderate withdrawal
• Greater than 18 is severe withdrawal

Sullivan JT. British Journal of Addiction. 1989, 84: 1353-1357
ASAM Clinical Practice Guideline on Alcohol Withdrawal Management 2020.



Pharmacologic Management of 
Uncomplicated Withdrawal 

• Benzodiazepines are first line for treatment of alcohol withdrawal

• Benzodiazepines alleviate the acute deficiency of GABA neurotransmitter 
activity from sudden cessation of offending agent

• Trials of different benzodiazepines indicate that all are similarly efficacious
in reducing signs and symptoms of withdrawal

• Longer acting agents (diazepam, chlordiazepoxide) are more effective in 
preventing withdrawal seizures and contribute to a smoother withdrawal 
but pose increased risk for sedation in elderly and liver-impaired 
individuals

• Non-benzodiazepine options are available in specific situations: 
phenobarbital, carbamazepine 

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Determining Dosing Schedule for 
Uncomplicated Withdrawal

• Symptom-triggered therapy is preferred but not often utilized due to 
increased need for supervision

• Fixed dose tapers remain the most common method of detoxification 

• Fixed dose schedules are widely variable

• When fixed dosages are given, allowances for additional 
medication must be given should the fixed dose be inadequate to 
control withdrawal

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Adjunctive Medications 

• Thiamine 100 mg every 8 hours for the first 5 days of treatment and 
then Thiamine 100 mg daily 

• Folic Acid 1 mg daily and Multivitamin daily are commonly 
administered

• Magnesium supplementation (oral or IM) should be given to 
individual with neuropathy or severe withdrawal

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Withdrawal Delirium (DTs)

• A rapid-onset, fluctuating disturbance of attention and cognition, 
in the presence of alcohol withdrawal 
• Hallucinations
• Agitation
• Signs of extreme autonomic hyperactivity, including fever, severe 

tachycardia, hypertension, and drenching sweats

• Mortality rates from withdrawal delirium were historically as high 
as 20 percent. 

• With appropriate medical management, the mortality rate is 
between 1 and 4 percent, depending on the setting. Death has 
been attributed to cardiovascular complications, hyperthermia, 
aspiration, and severe fluid and electrolyte disorders.

UpToDate

MEDICAL 
EMERGENCY

Miller SC. ASAM Principles of Addiction Medicine, 6th Ed. 2019.



Pharmacologic Management of Alcohol 
Withdrawal Delirium

• Successful treatment requires adequate sedation and meticulous 
supportive care

• Treatment should take place in ICU due to need for close 
medical/nursing supervision

• Careful management of fluids and electrolytes and intake is needed

• Use of benzodiazepines or phenobarbital is necessary (medications 
with parental administration are preferred)

• Neuroleptic agents can be used to supplement agitation treatment

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Additional Considerations: Alcohol Withdrawal

• Presence of non-beverage alcohol or co-ingestion of other 
toxins

• Risk Factors for severe withdrawal
• Prior DT’s or withdrawal seizures

• Marked Autonomic hyperactivity

• Elevated blood alcohol level of 100mg/dL or higher

• Serum electrolyte abnormalities

• Medical comorbidities such as infection or trauma

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Treatment of Alcohol Intoxication

• Supportive in nature
• Prevent respiratory depression

• Protect airway from aspiration

• Administer IV thiamine and glucose if rapid blood glucose 
testing is not available 
• Ethanol can impair gluconeogenesis increasing risk of 

hypoglycemia

• Chronic alcoholism places individual at higher risk for thiamine 
deficiency

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014

Wernicke’s
Encephalopathy



Treatment of Alcohol Intoxication

• Induced vomiting not recommended

• Activated charcoal does not efficiently absorb ethanol

• In extreme cases of alcohol intoxication, hemodialysis (or 
peritoneal dialysis can be used

Miller SC. ASAM Principles of Addiction Medicine, 6th Ed. 2019.



Medication-Assisted Treatment for AUD

• FDA Approved
• Disulfiram (Antabuse)
• Acamprosate (Campral)
• Naltrexone (ReVia, Vivitrol)

•Additional non-FDA 

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Disulfiram (Antabuse)

• Approved in 1949 as an aversive medication for the treatment of 
alcohol dependence

• Efficacy of disulfiram in the prevention of relapse in alcohol-
dependence individuals remains to be demonstrated in placebo-
controlled, double-blind studies

• Irreversibly inhibits the enzyme aldehyde dehydrogenase resulting in 
an accumulation of acetaldehyde in the blood

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Disulfiram Mechanism of Action

Kalva G. Open Journal of Psychiatry. 2014, 4: 43-52.



Disulfiram-Ethanol Reaction

• Results in warmness and flushing of the skin (especially in 
upper chest and face), increased heart rate, palpitations, 
decreased blood pressure, nausea, vomiting, shortness of 
breath, sweating, dizziness, blurred vision, and confusion

• Severe reactions can cause marked tachycardia, 
hypotension, cardiovascular collapse, congestive heart 
failure, and convulsions

• Intensity of reaction varies with both the dosage of 
disulfiram and the volume of alcohol

• Most reactions are self-limited and last about 30 minutes

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.

https://www.youtube.com/watch?v=xkbw0kvtYt4



Clinical Use of Disulfiram

• Common Adverse Reactions 
• Drowsiness

• Lethargy

• Fatigue

• Dermatitis

• Serious Uncommon Adverse Reactions: 
• Hepatotoxicity – do baseline and follow-up liver function tests

• Optic neuritis

• Peripheral neuropathy

• Psychosis can occur due to disulfiram inhibiting dopamine beta-hydroxylase

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Clinical Use of Disulfiram

• Should wait 14 days to resume alcohol use due to irreversible 
blockade of aldehyde dehydrogenase

• Must advise discontinuation of all alcohol containing products 
including mouthwash and alcohol-based fragrances

• Get baseline LFTs and monitor LFTs quarterly

• Monitor for visual changes and symptoms of peripheral neuropathy

• Contraindications: severe coronary occlusion or myocardial disease

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Abstinence Rates by Treatment Adherence and 
Medication Group: Disulfiram

Fuller RK. JAMA. 1986, 256: 1449-1455.



Acamprosate (Campral)

• Approved in 2004 as treatment to maintain abstinence

• Is an amino acid derivative that has a complex mechanism of action

• Increases GABA and glutamate transmission possibly restoring the 
balance between neuronal excitation and inhibition

• Robust effects demonstrated in European trials but results have not 
been as positive in the United States

• Does not cause dependence or withdrawal

• May reduce protracted withdrawal symptoms

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Clinical Use of Acamprosate

• Administered orally in tablet form

• FDA approved dosage is 1998 mg 
divided between three daily dosages 
(two 333 mg tablets three times daily)

• Renal impairment dosage reduction
• Renal impairment dosage is 333 mg 

three times per day

• Start after detoxification

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.

https://www.pinterest.com/pin/344455071475910540/



Clinical Use of Acamprosate

• Common Side Effects: diarrhea, bloating, pruritis, depression, anxiety, 
rash 

• No black box warning and no dosage adjustment needed for liver 
impairment

• Large pill size and three times per day dosing limit compliance in 
some individuals

• Can be safely used in combination with both disulfiram and 
naltrexone

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Acamprosate and relapse prevention in the 
treatment of alcohol dependence: a placebo-

controlled study.

E. Scandale Tempesta, Luigi Janiri, +2 authors Andries B Potgieter
Published in Alcohol and alcoholism 2000

DOI:10.1093/alcalc/35.2.202



Percent days 
abstinent: 
acamprosate vs. 
placebo. †Pooled 
acamprosate, 1998 
mg/day and 1332 
mg/day; ** p < .01; ***p 
< .001.

Kranzler HR, Gage A. Acamprosate efficacy in alcohol-dependent patients: summary of results from 
three pivotal trials. Am J Addict. 2008;17(1):70-6



Naltrexone (ReVia, Vivitrol)

• Oral naltrexone (ReVia) was approved for treatment of alcohol 
dependence in 1994

• Extended-release naltrexone (Vivitrol) was approved for treatment of 
alcohol dependence in 2006 and opioid dependence in 2010

• Blockades mu opioid receptors decreasing the reinforcing effects of 
alcohol use

• Most robust clinical effect is to reduce the risk of heavy drinking

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Naltrexone Mechanism of Action

• May reduce alcohol-induced craving

• May reduce craving independent of drinking

• Differences in the experience of a slip

• Helps patient get back to abstinence faster

• Dosing
• 50 mg/day is typical dose

• Some patients respond to 25 mg

Miller SC. ASAM Principles of Addiction Medicine, 6th Ed. 2019.



Clinical Use of Oral Naltrexone

• Common Side Effects: nausea and other 
gastrointestinal disturbances, headache, dizziness, 
lightheadedness, weakness

• Side effects are usually transient and are best dealt 
with by delaying or avoiding dosage increases

• Rare Common Side Effect: black box warning on 
hepatotoxicity

• Monitor LFTs at baseline and quarterly after initiation

• Will block opioid action at the mu receptor and cause 
precipitated withdrawal in individuals who are 
physiologically dependent on opioids

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Rates of Relapse by Treatment Adherence and 
Medication Group: Oral Naltrexone 

Pettinati HM. Journal of Addictive Diseases. 2000, 19:71-83.



Clinical Use of Extended-Release Naltrexone

• Administered intramuscularly in prepackaged solution

• Common Side Effects: nausea and other gastrointestinal disturbances, 
headache, dizziness, lightheadedness, weakness, pain and 
inflammation at injection site

• Rare Side Effect: black box warning on hepatotoxicity (appears to be 
less so than oral version)

• Individuals have option to carry a card in their wallet identifying use 
of Vivitrol in case emergency situations warrant surgery and/or pain 
relief
• Consider need for opioids carefully

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Clinical Use of Extended-Release Naltrexone

• Treat injection site inflammation with warm compressed and NSAIDs

• Administered intramuscularly in prepackaged solution

• Available in 380 mg IM solution

• No generic form available

• FDA approved dosage in 380 mg IM every 4 weeks in the buttocks

• Must be opioid free for 7-10 days prior to administration to prevent 
precipitated withdrawal

• Consider naloxone challenge test of risk of withdrawal is suspected

Ries RK. ASAM Principles of Addiction Medicine, 5th Ed. 2014.



Long-acting Injectable Naltrexone 

17% reduction

26% reduction

Garbutt et al.,JAMA 2005;293:1617



As-needed Naltrexone

• 140 heavy drinkers age 18-25 instructed to take naltrexone 25 mg/d 
and 25 mg placebo if they felt at risk to drink, 1-2 hours ahead of time

• % days abstinent and % days heavy drinking days at end of 2-month 
treatment were same

• Mean # of drinks lower on naltrexone (5 vs. 6)

• % days with estimated BAC >0.08 was lower on naltrexone (35% vs. 
46%)

O’Malley et al., 2015



COMBINE Study

• Examined 1,383 alcohol dependent adults across 11 academic sites in the 
United States over a 16 week period

• Treatment interventions comprised of 9 groups
• Medical Management and Placebo
• Medical Management and Acamprosate
• Medical Management and Naltrexone
• Medical Management, Naltrexone, and Acamprosate
• Medical Management, Placebo, and Cognitive Behavioral Intervention
• Medical Management, Acamprosate, and Cognitive Behavioral Intervention
• Medical Management, Naltrexone, and Cognitive Behavioral Intervention
• Medical Management, Naltrexone, Acamprosate, and Cognitive Behavioral 

Intervention
• Cognitive Behavioral Intervention without Medical Management or Pills

Anton RF. JAMA. 2006, 295:2003-2017.



COMBINE Study

• Research questions
• Are there any differences in patient outcomes for alcohol 

dependence when medications are combined with each other or 
with psychotherapy?

• Are enhanced patient outcomes maintained after 1-year 
posttreatments?

• Are there placebo effects?

Anton RF. JAMA. 2006, 295:2003-2017.



COMBINE Study Results

• Naltrexone and cognitive behavioral intervention added to medical management 
improved outcomes over placebo and medical management alone

• Acamprosate did not add benefit to naltrexone or cognitive behavioral intervention and 
was not not more effective than medical management and placebo

• Taking pills and medical management was more effective than receiving cognitive 
behavioral intervention alone

• Treatment effects waned over the 1-year follow-up, indicating that many patients could 
benefit from longer-term treatment with naltrexone, cognitive behavioral interventions, 
or both 

Anton RF. JAMA. 2006, 295:2003-2017.



Project MATCH

• NIAAA study that compared efficacy for patients matched to 
treatments

• 12-step facilitation therapy, MET and CBT were compared

• Each of the 3 methods helped

• There were a few matching effects, and they were weak



Alcohol & Doctors

• Physicians are at increased risk for alcohol 
related problems

• The Oklahoma Physical Health Program can help 
with treatment and avoidance of board 
intervention

• “I deserve it…”

• “I’m stressed…I’m anxious…I can’t sleep…” 

• Get help early. 



Questions? 


