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Alcohol Withdrawal Syndrome
Literature Review

2010-2018

# Journal Type    n=65

15 Pharmacology
13 Critical Care
9 Toxicology/Substance Abuse
8 Internal Med
8 Surgery/Trauma
6 ED
3 Cochrane Library
2 Psychiatry
2 Professional Organizations 

Status of AWS Research
• Mostly small retrospective studies < 2010

• Markedly Heterogeneous: Settings, Populations, Assessments 
• Few recent trials……No money in it…
• Unethical to do placebo studies?

• No universally agreed upon Guideline
• Consensus driven care by setting & population



Alcohol Spectrum in General Population
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MTQIP Data Collection

• Evidence of chronic use such as 
withdrawal episodes or 

• In the 2 wks prior to admission:
• >2 oz hard liquor/daily
• >2  (12 oz) beers/daily
• >2  (6 oz) wine/daily

• Binge Drinker
• Total Drinks during binge/7dys
• Then apply definition

Alcohol Use Disorder
Alcohol Use Disorder

(Alcoholism)

Reg         Reg
Under      Over

7.93%
MTQIP

10-20%
General Population

Data
Validation



MTQIP Data Collection

• Characterized by:  
1. Tremor
2. Sweating
3. Anxiety
4. Agitation
5. Depression
6. Nausea
7. Malaise
8. Seizures
9. Delirium

AWS

← Under capture→ 

1.7%



2006 2014 2017

Alcohol Withdrawal Syndrome in Trauma

Single Trauma Center
5 yr review

Adult trauma
ISS<16

n=6,431

Two Trauma Centers
10 yr review
Adult trauma

n=19,369

Three Trauma Centers
5 yr review

Adult trauma
n=28,101

AWS
0.9%

AWS
0.82%

AWS
0.88%

0.98
%

MTQIP



• Progression variable non-linear
• Stages may overlap, skip
• Seizures do not predict DTs





Delirium Tremens
• Result of no treatment/undertreatment (failure to rescue)
• Hallmark is delirium: rapid fluctuation of consciousness → Disorientation
• Autonomic symptoms (↑HR, ↑BP, ↑T, sweating, N&V, tremor, anxiety)
• Seizures & Coma
• Mortality

• Historically (w/o treatment 15%)
• Currently (w treatment <2%)
• Most due:  arrhythmias or MI

Mirijello 2015 Drugs
Schuckit 2014 NEJM
Mirijello 2015 Drugs



Delirium Tremens Incidence in Trauma

DTs
11%

DTs
0.6%

20172011
2004

DTs
12%

3 Trauma Centers
2010-2014 

5-yr REG review
n=28,101

Single Trauma Center
2001-2002 

2-yr REG review 
Chart review

n=11,140

NTDB Study
2002-2006 

5-yr REG review
ETOH Level Drawn

n=504,839



AWS

CIWA

RAS

SEWS

MAWS, Home Grown



Clinical Institute for Withdrawal Assessment for Alcohol 
(CIWA-Ar) revised

Lists 10 Signs & Symptoms
1. Agitation
2. Anxiety
3. Headache
4. N&V
5. Auditory disturbances
6. Tactile disturbances
7. Visual disturbances
8. Paroxysmal sweats
9. Tremor
10. Orientation  (0-4) 

Scores range from 0-67
• >8-10 trigger for intervention
• Cons: 

• Requires patient cooperation
• Subjective
• ≈ 5-15 minutes to complete?
• Confounded by trauma – critical illness 

(0-7) 

Score Withdrawal
<8 Absent

9-14 Mild 
15-20 Moderate
>20 Severe 



CIWA flowsheet



Early recognition & treatment of AWS 
with benzodiazepines:
• ↓ duration & severity of AWS symptoms
• Protective benefit against seizures
• ↓ mortality associated with DTs

Quality of Evidence:
• High 3%
• Mod 28%
• Low 48%
• Very Low 20%

2011 Systematic Review



Benzodiazepines (BZD)      
Generic Brand Onset Safe for 

Liver Dysf
Half-life 

(hrs)
Anti-

Seizure
Effects

Diazepam Valium 1-5 min IV 100 15-30 min
Midazolam Versed 2-5 min IV 2
Lorazepam Ativan 5-20 min IV Yes 14 12-24 hrs
Oxazepam Serax 2-3 h PO Yes 8
Chlordiazepoxide Librium 2-3 h PO 100 15-30 min

Repeated escalating doses as needed
No max dose
Diazepam as high as 2,000 mg/day 





Treatment Strategies - Timing

Fixed Tapered Regimen         →→
• Historically BZDs administered 

in scheduled fashion
• Gradually tapered over 4-7 days 

Symptom Triggered Regimen
• Use of validated assessment tool
• Early aggressive tx:

• ↓ severity & duration AWS
• ↓ benzo drug dosage
• ↓ vent & ICU days



Symptom Triggered (PRN)
Using an assessment scale



Rank Order:
1. Dexmedetomidine
2. Haloperidol
3. Quetiapine
4. Propofol
5. Clonidine or Olanzapine
6. Phenobarb



Phenobarbital
• Binds to GABA receptors → prolongs Cl- channel opening 
• Outcomes similar to benzodiazepines
• Most useful in severe AWS
• Onset 5 minutes, peaks 30 min, half life 3-4 days
• Dose: 260mg IV followed by 130mg IV q 30 min to sedation
• Caution:

• Narrow therapeutic index, long half life, making titration difficult
• Higher likelihood of respiratory depression and coma→ intubation



Phenobarbital 

Syst Review Results:
Similar or improved 
outcomes compared to 
BZDs alone:
• AWS severity
• ↓ BZD
• ICU adm
• MV
• ICU/H LOS

2017



Dexmedetomidine (Precedex)
• alpha2 adrenergic agonist- ↓ sympathetic outflow – ↓ norepinephrine
• Reduces autonomic symptoms with less sedation than Clonidine
• Rapid onset (≈15 min), short half life (2 hr), titratable 
• Continuous Infusion: 0.2 to 0.7 ug/kg/h titrated to effect
• Produces calm wakefulness without respiratory depression
• Adverse effects: bradycardia (titratable) 
• Consistently reported to lower BZD requirements
2015 Systematic Review:
• Dexmedetomidine + BZD superior to BZD alone in ICU patients with DTs:

• ↓ delirium  ↓ CIWA & RASS scores

alpha2 agonist



Haloperidol (Haldol)

• Neuroleptic antipsychotic with dopaminergic blocking activity
• Used to control severe agitation/hallucinations
• 0.5-5.0 mg IV or IM q30-60 min (not to exceed 20mg)   OR
• 0.5-5.0 mg PO q4hr up to 30mg
Caution

• lowers seizure threshold
• prolongs QT interval

• Associated with higher mortality, longer delirium, ↑ risk of seizures
• Reserve for pts in AWS with underlying psychiatric disorders
• Others antipsychotics: risperidone, quetiapine, olanzapine

Antipsychotics



Anticonvulsants - Mild to Mod AWS only
Currently no role in withdrawal seizures

• “Antikindling effect” blocks progressive neuronal sensitization with repeat AWS
• Phenytoin (Dilantin) – ineffective→ avoid
• Carbamazepine (Tegretol)

• 600-800mg po daily tapered over 5 days to 200mg  
• Superior to placebo & noninferior to BZDs
• Side Effects: N&V, Stevens Johnson, agranulocytosis
• Multiple drug interactions 

• Valproic Acid (Depakote)
• 400-500 mg po TID
• Superior to placebo ↓ AWS symptoms & seizures
• Caution in liver impairment (↑LFT’s) 

• Under study: gabapentin, pregabalin, tiagabine, vigabatrin, lamotrigine, topiramate, 
zonisamide, levetiracetam, oxcarbazepine

2014 Systematic Review
Most studies methodologically flawed

Lack of validated scale use
Underpowered to examine seizures/DTs as outcomes
Routine use NOT currently recommended



Propofol (Diprivan)

• Anesthetic- GABA agonist, inhibits NMDA receptors
• Used as “Rescue” med for severe AWS → ICU on vent
• Used when high dose benzodiazepine and phenobarbital fail
• Rapid onset, short half-life, easy to titrate
• 0.5–1.25 mg/kg, up to 4mg/kg/hr, for up to 48 hrs
• Side Effect: bradycardia & hypotension
• Higher incidence of cardiovascular effects, mechanical 

ventilation, pneumonia

Anesthetic



Ketamine
• Antagonizes NMDA receptor
• Few small retrospective studies for severe AWS
• Reduce BZDs, ↓ intubation, ↓ICU LOS 
• Continuous Infusion: 0.15-0.3 mg/kg/hr until delirium resolved



Beta Blockers

• B-adrenergic antagonists -reduce AWS autonomic symptoms
• Primarily reserved for AWS patients with coronary artery 

disease
• Atenolol (Tenormin) most commonly used
• Avoid Propranolol →  worsens delirium



Alcohol 
As Treatment







2006   JACS 

2008   Journal of Trauma

Cardiac Care

Coronary Care Unit: n=59 
CAGE→Beer/vodka PO/NG q4 hr vs Lorazepam

Equivalent efficacy  = viable option

Trauma ICU: n=50 
IV ETOH vs Diazepam 
ETOH No advantage 

Surgical ICU: n=76 
Pre-protocol IV ETOH vs Post-Protocol IV ETOH
Reduced duration of treatment = viable option



2000 Addiction Specialist:
To my consternation…. surgical textbooks 
have advocated giving ethanol IV for 
alcohol withdrawal.  It is more toxic than 
benzodiazepines, harder to administer 
and requires monitoring of blood levels 
not to mention the fact that it condones 
the use of alcohol”



Alcohol 
• Difficult to titration

• short duration
• narrow therapeutic window
• can lower seizure threshold

• Adverse events
• Lack of efficacy compared to BZDs
• Minimal to weak research support
• Not recommended 

J Trauma Acute Care Surg  2013











University of Michigan





U of M Adjuncts



AWS Guidelines
• American Society of Addiction Medicine 2004 (2019)
• Royal College of Physicians 2010
• US Department of Defense 2015



AWS Performance Improvement
• AWS Complications:  (Failure to Rescue?)

• Delirium tremens
• Hallucinosis
• Seizure

• AWS-related ICU admissions
• Intubations
• Vent days
• Total number of AWS meds used 
• Total BZD dose
• Nosocomial pneumonia
• ICU & Hospital LOS



In Conclusion

• Best practice
• Sedation assessment scoring tool
• Symptom-triggered BZD escalation protocol
• Select use of adjuncts
• Reconsider role of Alcohol
• Early aggressive symptom control → prevent progression


