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Goals  & 
Agenda

Review AUD, AWS1

Benzodiazepines for AWS2

Phenobarbital for AWS3

MGH Phenobarbital Protocol4
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Alcohol, Alcohol Use Disorder, Alcohol Withdrawal Syndromes -

Demographics, Risk Factors, and Neurobiology
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The Numbers

• 200 million – Americans consume alcohol

• 8 million – meet criteria for AUD

• 75 million –world-wide prevalence of AUD 

• 30-40% of hospitalized patients (medicine)

• 10% of ICU admissions

• 25-50% of trauma/surgical patients (all substances)

Stahre (2014), Magrudeh-Habuib (1991), Harwood (2000), Sacks (2015)

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiIuLPD78bTAhVC7yYKHTfCA24QjRwIBw&url=http://www.medicalnewstoday.com/articles/312918.php&psig=AFQjCNEtjSz1hxyJB8N08YGuPHBisikWHQ&ust=1493459262361032
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Alcohol Withdrawal Syndromes

Long (2017)
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Risk Factors for Delirium Tremens

Long (2017)

Alcohol Kills (L’Alcool Tue) Burnard 1920
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Basic Biology of Alcohol Use and 
Withdrawal

Baseline Homeostasis

With continous drinking, intrinsic GABA activity 
diminishes and intrinsic glutamate activity 

increases reaching new homeostasis

Nejad (2013)
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Basic Biology of Alcohol Use and 
Withdrawal

Chronic/Heavy Use - New Homeostasis

Abrupt cessation or significant change in drinking 
(e.g. hospitalization) disrupts homeostasis leading 

to overall GABA/glutamate imbalance - withdrawal

Nejad (2013)
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Treatment for AWS - Benzodiazepines
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Benzodiazepines for AWS

Saitz 1994, Jaeger 2001, Daeppen 2002

•Bind GABA-A receptor  and increase frequency of ion channel openingMechanism of Action

•Many drug options available

•Variable routes of administration (including IV/IM)

•Variable metabolic profiles

•Familiar to providers and nursing in most clinical setitngs

Benefits

•Sedation/delirium

•Misuse/diversion potential

•Benzodiazepine resistance (>10mg lorazepam needed during 1h, or >40mg 
lorazepam needed during 4h)

Challenges

•Standard of care

•Familiarity in clinical setting

•CIWA  (symptom triggered) vs. loading dose/taper
Clinical Pathways
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Benzodiazepines for AWS

• Symptom-Triggered vs. Fixed Dose Protocols

• Common treatment options:
• Lorazepam

• Diazepam

• Chlordiazepoxide

• Specific treatment scenarios
• Hepatic dysfunction – lorazepam, oxazepam, temazepam

• Concurrent benzodiazepine misuse

Saitz 1994, Jaeger 2001, Daeppen 2002
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CIWA-Ar Scale

– Nausea and vomiting (0-7)

– Paroxysmal sweats (0-7)

– Anxiety (0-7)

– Agitation (0-7)

– Tremor (0-7)

– Headache (0-7)

– Auditory hallucinations (0-7)

– Visual hallucinations (0-7)

– Tactile hallucinations (0-7)

– Orientation (0-4)

Sullivan (1989)

Score:
<15 mild withdrawal

15-20 moderate withdrawal

>20 severe withdrawal 
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Challenges 

Head trauma, 
critical illness, 

burn injury
Delirium

Concern for 
AWS – BZD 

administration

Worsened 
delirium
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Challenges 

Nejad (2009)
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Benzodiazepines are generally a safe choice, except when they are not … 

What are our alternatives?
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Treatment of AWS - Phenobarbital
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Old Dog, New Tricks … or is it old tricks 
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Phenobarbital for AWS

Nisavic (2019)

•Binds GABA-A receptor and increase duration of ion channel opening)

•Acts directly on glutamate receptorsMechanism of Action

•Very long half life

•Dosing based on specific blood level

•Variable routes of administration (including PO/IM)

•Does NOT have a narrow therapeutic index

Benefits

•respiratory sedation, especially when co-administered with other sedatives

•AMA risk

•Concern for longer length of stay with fixed-dose protocol

•Absolutely contraindicated if history of SJS, acute intermittent porphyria

Challenges

•Not a standard of care, accordingly only modest familiarity in clinical setting

•Limited studies, with significant variability [phenobarbital alone, in conjunction w 
bzd, etc]

Clinical Pathways
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Phenobarbital for AWS

Mo (2018)
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Phenobarbital for AWS

Mo (2018)
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Phenobarbital for AWS
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Phenobarbital for AWS

Ngyen (2019)
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Phenobarbital for AWS
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Phenobarbital for AWS

Tidwell (2018)
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Phenobarbital for AWS

Tidwell (2018)
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Take home point: Data remains limited given historical use and ongoing 

extent of use. Existing data indicative phenobarbital is safe and effective 

alternative to conventional benzodiazepines
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MGH Phenobarbital Protocol



www.mghcme.org

MGH Phenobarbital Protocol
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MGH Phenobarbital Protocol
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Ives (1991)
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Nisavic (2019), Nejad (2013)
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MGH Phenobarbital Protocol

Nisavic (2019), Nejad (2013)

1) Calculate target loading dose with phenobarbital depending on alcohol use severity and comorbid medical illness based on criteria

Ideal Body Weight (IBW) x (6 to 15mg/kg) = total mg (of loading dose)

Where:
IBW for men is: 50 + 2.3kg/inch over 5 feet
IBW for women is 45.5 +2.3kg/inch over 5 feet

2)  Give loading dose intramuscularly
• 40% of the loading dose given immediately
• 30% of the loading dose given 3 hours after first IM administration
• 30% of the loading dose given 3 hours after second IM administration
• Serum phenobarbital can be checked 5 hours after the last IM administration.

3) On day 2, initiate continuation dose taper based on following calculation:

Total CD = [(CL) x (CPss) x (T)] / [ (S) x (F)

Where: CD – continuation dose, CL – rate of clearance (0.096 L/day/kg), CPss – desired steady state serum level (10-20ug/mL), S – fraction of the total 
molecular weight of active drug in salt form, F – bioavailability

Continuation dose is given orally (or intramuscularly) and split into BID dosing
• Day 3 is the same as day 2
• Day 4 the oral dose is decreased by 50%
• Day 5 it stays the same
• Day 6 decrease 50%
• Day 7 decrease 50%, then discontinue
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MGH Phenobarbital Protocol

Nisavic (2019), Nejad (2013)
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Results So Far
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Nisavic et al (2019)
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Nisavic et al (2019)
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Nisavic et al (2019)
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Nisavic et al (2019)
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Nejad (2020)
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Nejad (2020)

Phenobarbital mean dose - 854.7mg total (range 480mg-1645mg). 

Average total lorazepam dose - 41.6mg (dose range of 1mg-287mg). 

Use of other benzodiazepines (adjunct):

• diazepam (n=8 patients, total dose range 10mg-300mg)

• chlordiazepoxide (n=10 patients, total dose range 100mg-500mg)

• clonazepam (n=3 patients, total dose range 8.5mg-18mg). 

Use of neuroleptics (adjunct):

• None in the phenobarbital group. 

• Intravenous haloperidol (total dose range of 5mg-403mg) – 23 bzd-treated patients;

• Quetiapine (total dose range of 25mg-5800mg) – 12 bzd-treated patients;
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Challenges and Steps Ahead

1) Prospective randomized study – our goal for 2020 and beyond!

2) Practical Observations:
• Trainee/Nursing strongly prefer protocol once familiar – ease of implementation and reduced need for frequent monitoring
• Safety – split dosing assists with sedation monitoring, therapeutic index wide; sedation relatively uncommon unless co-

administration of other sedatives (e.g. benzodiazepines)
• Reduced “bargaining” for medications
• Patient education paramount – including AMA risk assessment and education re: long half-life

3) Streamline current protocol – our other goal for 2020 and beyond!

• PO taper – does not appear necessary (? Consolidate dosing to a 4th IM dose)
• Improve LOS parameters 
• Reduce barriers to implementation of protocol

• Simplify dosing parameters – most patients will dose at 10-12mg/kg range
• Reduce barriers to implementation of protocol
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Thank you!

Questions, comments, thoughts?


