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You should know…

1) The unique metabolism of 
alcohol 
The relevance of alcohol binges

2) Metabolic disturbances from 
alcohol ingestion

3) Alcohol withdrawal syndromes



Epidemiology



Epidemiology of AUD
 Consumption:

 88% of US population has some alcohol 
in their life-time

 70% of 21-25yo consume alcohol, 
decreases as age

 50% of 60-64yo consume alcohol

 Scope of the problem:

 ~100,000 people die annually from 
alcohol related causes in the us

 3rd leading cause of preventable death 
in US

 ~50% of US liver disease attributed to 
alcohol misuse



Epidemiology of AUD

 Prevalence of AUD:
 Lifetime: 29.1%

 12 month: 13.9%

 15.1 million adults 
have AUD

 20% of the drinking 
population drinks 80% 
of ETOH sold

 Only 19.8% of 
respondents with 
lifetime AUD treated



Epidemiology of AUD

 Prevalence similar to other chronic diseases: asthma, 
diabetes, depression

 Significant associations were found between 12-month 
and lifetime AUD and:

 Other substance use disorders

 Major depressive

 Bipolar I disorder

 Antisocial personality 

 Borderline personality



Epidemiology

 50% likely genetic

 Severity of alcohol abuse- familial

 If both parents have AUD: 7Xs higher chance of 
having AUD

 Ethnicity:

 African Americans: start drinking later and have less 
alcohol abuse

 Hispanics: lower prevalence compared to Caucasians

 Asian: lowest prevalence of all

 Native Americans: highest prevalence

 AUD: men>women*

* Telescoping
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How Much?
 Too much:

 Men:

 5 or more in a sitting

 15 or more per week

 Women:

 4 or more in a sitting

 8 or more per week

 Standard drink:

 Average person 
metabolizes about 1 
standard drink an hour 
(20mg/dL every 60-
90min)

 Men: Each drink adds 
20mg/dL to one’s BAL

 Women: Each drink adds 
40mg/dL to one’s BAL



Diagnosis



CAGE questionnaire

 Cut down

 Annoyed
 Guilty
 Eye-opener

 2 or more strongly associated with 
alcohol dependence

National Institute on Alcohol Abuse and Alcoholism (NIAAA)



AUDIT-C Questionnaire

0-3: Health Promotion
4-5: Brief Intervention

6-7: Brief Intervention +/- pharm +/- psychosocial
8-9: Pharmacotherapy +/- psychosocial +/- specialty care
10-12: Specialty care management



DSM-V: Criteria for AUD



Signs/Symptoms 
and Comorbidities 

of AUD



 Signs
 Ascites

 Skin changes

 Telangiectasia

 Icterus

 Hypertension

 Cardiomyopathy

 Hepatomegaly

 Rhinophima

 Muscle wasting

 Symptoms
 GI bleeds

 Sleep 
disturbance/apnea

 DWI

 Violence

 Falls

 Memory issues

 Esophageal cancer

 Stomach cancer



Comorbidities
Opioids

Together slower 
disposal rates = 
increase toxicity 

Ethanol may modify 
some opiate 
receptors and also 
the effects of opioids

Patients with OUD 
have unusually high 
rates of alcoholism 

(J. Advances in Alcohol and Substance Use)
MMWR Oct 10, 2014. 63(40) 881-885. 
Effects of Ethanol and Oxycodone. Anesthesiology (126)3: 534-542. March 2017. 



Comorbidities
Benzos

 ETOH: involved in 18.5% of 
opioid abuse ER visits and 
27.2% of benzo related visits

 ETOH related to 20% of OD 
deaths with opioids or benzos

 Ethanol and oxycodone cause 
greater ventilation depression 
than either alone, with the 
magnitude being clinically 
relevant. Elderly patients 
more affected.

(J. Advances in Alcohol and Substance Use)
MMWR Oct 10, 2014. 63(40) 881-885. 
Effects of Ethanol and Oxycodone. Anesthesiology (126)3: 534-542. March 2017. 
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Comorbidities
Cocaine
Form: cocaethylene
Actions similar to 
cocaine but less 
potent
Longer T1/2 than 
cocaine

Enhanced/prolonge
d cocaine effects



Comorbidities
 Smoking

 Synergistic adverse effects 
especially with certain 
cancers

 Smoking may counteract 
deleterious effects of 
alcohol- especially cognitive

 Together cause 
addictive/synergistic 
analgesic effects (activation 
of the opioid system)

 Potentiate the rewarding 
effects of one another-
dopamine reward pathway



Alcohol metabolism 
and tolerance 
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Alcohol has zero order kinetics 
All other drugs have first order kinetics 

First-order vs. Zero-order kinetics



Metabolism Kinetics
 First-Order:

 Fraction of drug 
removed at any 
one time is 
independent of 
dose

 Exponential 
decline

 Rate of 
elimination is 
proportional to 
the drug 
concentration

 Most drugs

 Zero-Order:
 Amount of drug 

removed at any 
one time is 
CONSTANT

 Dependent on 
dose (rather than 
the fraction of 
drug)

 Linear decline

 Ethanol, 
phenytoin, 
omeprazole, 
salicylates
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These enzymes upregulate by <10% in 
alcoholism

In fact, cirrhosis may cause 
sensitization to alcohol

the relative efficiency of alcohol and 
aldehyde dehydrogenase predict 
susceptibility to alcoholism 



Variables Determining of BAL

 Body water volume (muscle 
mass)

 Genetics
 Enzymatic activity of alcohol 

metabolism

 Speed of consumption and 
absorption
 Temperature of beverage 

(cold>warm)
 Presence of food in stomach 

(empty>full)
 Body position (standing>sitting)
 Carbonation (carbonated>flat)



A 16 year old 170 pound boy… 

has about the same trajectory of 
alcohol blood levels as… 

a 60 year old 170 pound man (assuming 
similar genetics and consumption patterns). 



How does tolerance 
occur?
The brain adapts to the 

presence of alcohol
The brain develops mechanisms 

to slow itself down and act 
deliberately



Types of Tolerance

 Learned/Functional:
 Practiced tasks while under the affects of alcohol

 Tasks become “easier” and performed “better” with 
practice 

 Bar A-> Home vs Bar B-> home

 Metabolic:
 Elimination of drugs from the body

 Genetics most significant
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Blood Alcohol and Probability of 
Accident

Tolerance shifts 
the curve to the 
right

Inexperience shifts 
it to the left

To get over BAL 
0.1 you need to 
“binge”
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Alcohol does which:

A. increase suicidal thoughts
B. increase suicidal actions
C. both 
D. neither 



Metabolic and 
nutritional effects 

of alcohol 
consumption 
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True/False: 
alcoholic ketosis is 
starvation ketosis



Alcoholic ketosis is 
starvation ketosis 

complicated by build up of 
acidic alcohol metabolites



Alcohol gums up the 
metabolic machinery 
(NAD/NADH) needed 
to mobilize glucose 
from the liver



Alcoholic Ketosis
 Low carbohydrate intake puts the body in 

a catabolic state 

 Decreased gluconeogenesis due to 
alcoholic hepatitis

 Increased acid load to the body due to 
byproducts of alcohol and anaerobic 
metabolism blockades sugar mobilization 



Alcoholic Ketosis

 Elevated anion gap
 Hypovolemia and anaerobic metabolism lead to lactic 

acidosis 

 Ketones from alcohol breakdown

 Beta-HO-Butyrate predominates

 This is not the ketone reported on U/As

 Acidosis commonly severe (HCO3<10)

 Metabolic alkalosis from emesis possible



Alcoholic Ketosis

 Give fluids with dextrose

 Elevated anion gap very common in acute and 
recent alcohol intoxication

 Consider other causes of anion gap when kidney 
malfunction present:
 Ethylene glycol 

 Methanol ingestion

 Salicylate ingestion 



Hypoglycemia in alcoholic 
diabetics
 Multifactorial: med compliance, nutrition, 

liver disease, acid/base balance

 Hypoglycemia unresponsive to glucagon

 Often requires IV dextrose

 May have severe hypokalemia 



Remember: he is 
malnourished!

People who drink a case 
of beer daily (more than 
3000 calories) gain 
weight without eating 
any food. They are 
profoundly malnourished 
and at risk of vitamin and 
electrolyte abnormalities. 

“How many meals do you eat per day?”  

“What do you eat?”



Watch lytes, give multivitamin 
 Thiamine: 

Wernicke’s probably more common than 
you think 

 Potassium:
will fall w/correction of acidosis

 Phosphorus:
will fall with refeeding

 Magnesium:
needed for K+ replacement

 These may be persistently low, as in 
refeeding syndrome



Alcoholic transaminitis

 AST/ALT >2

 AST absolute value <500

 Take note of TRUE “liver function” tests
 Bilirubin

 Albumin 

 INR

 Plts



Role of GGT

 GGT Rarely used anymore 
 The HBA1C of alcohol (now 

CDT)
 Get a baseline sober GGT 

level

 Rule out other causes of 
liver/biliary irritation

 GGT increase indicate 
alcohol consumption over 
weeks



Ind Psychiatry J. 2013 Jul-Dec; 22(2): 100–108. 

Alcohol withdrawal is not one thing!
Differentiate prior/expected mild withdrawal from 
patients with:
-Past serious withdrawal including delirium or seizure
-Age >50 or concomitant medical issues (pneumonia)
-Severe malnutrition, alcohol only source of caloric intake 



Outpatient alcohol withdrawal 
treatment for low risk people 

 No benzos!

 Gabapentin 300 TID, 
increase to 600 if needed
 Taking at night sometimes 

preferred

 Continue ongoing after detox 
complete

 Clonidine 0.1 TID for 7-10 
days 

 Multivitamin

 Nutrition 



Summary 
 DRINK SLOWLY WITH FOOD

 Alcohol binges high risk for 
accidents an metabolic 
disturbances

 People with DM type 1 need 
to be very careful w alcohol

 Alcohol causes acid/base, 
electrolyte, vitamin and 
liver issues

 Outpatient tx of mild 
alcohol wd is a thing!



Thank You!
Questions?
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