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Alcohol Withdrawal Syndrome
Literature Review
2010-2018

“ Status of AWS Research

15  Pharmacology * Mostly small retrospective studies < 2010

13  Critical Care  Markedly Heterogeneous: Settings, Populations, Assessments
9 Toxicology/Substance Abuse e Few recent trials.....No money in it...

8 Internal Med e Unethical to do placebo studies?

8 Surgery/Trauma * No universally agreed upon Guideline

6 ED e Consensus driven care by setting & population

3 Cochrane Library

2 Psychiatry

2 Professional Organizations
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MTQIP Data Collection

Drug or Alcohol Withdrawal - Cohort 2
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Alcohol Withdrawal Syndrome in Trauma
_ The Journal of TRAUMA® Injury, Infection, and Critical Care

2006

Alcohol Withdrawal Syndrome: Turning Minor Injuries Into a
Major Problem

Michael R. Bard, MD, FACS, Claudia E. Goeitler, MD, FACS, Eric A. Toschlog, MD, FACS,
Scott G. Sagraves, MD, FACS, Paul J. Schenarts, MD, FACS, Mark A. Newell, MD, FACS, Mark Fugate, MD,
and Michael F. Rotondo, MD, FACS

Drug or Alcohol Withdrawal Syndrome
Backaround: Abrupt cessation of  with those without AWS. Demographics,  suffered more complications, including re-
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Highway Traffic Safety Administration in 1999 indicated

Occurrence, Predictors, and Prognosis of Alcohol
Withdrawal Syndrome and Delirium Tremens 2017
Following Traumatic Injury

Kristin Salottolo, MPH™: Emmett McGuire, MD"; Charles W, Mains, MD";
Erika C. van Doorn, MD*; David Bar-Or, MD**
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Minor Symptoms
Anxiety

Insomnia
Gastrointestinal

Alcoholic
Hallucinosis

upset Most commonly Withdrawal —
Headache visual, also Seizures Delirium Tremens
Palpitations auditory or Generalized Agitation
Anorexia tactile tonic-clonic Hallucinations
convulsions Disorientation

[Usually resolves Tachycardia

within 48 hours] [May occur as Hypertension
early as 2 hours Fever
after alcohol Diaphoresis
Alcohol cessation]
Cessation [Peak at 5 days, lasts up
l to 7 days]
1 2 3 days

I — — — ———————

Time of first onset of symptoms

Figure. The four distinct conditions of alcohol withdrawal syndrome shown on a spectrum of severity and timeline scale. This
figure was adapted with permission from Alcohol Withdrawal Syndrome."® Amerncan Family Physician, @A merican Academy of
Family Physicians. All Rights Reserved.

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



Onset & Frequency of Alcohol Withdrawal Symptoms
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Delirium Tremens

e Result of no treatment/undertreatment (failure to rescue)
e Hallmark is delirium: rapid fluctuation of consciousness - Disorientation
e Autonomic symptoms (' HR, T'BP, T, sweating, N&V, tremor, anxiety)

e Seizures & Coma

 Mortality
e Historically (w/o treatment 15%)
e Currently (w treatment <2%)
* Most due: arrhythmias or Ml

Mirije
Schuc
Mirije

lo 2015 Drugs
it 2014 NEJM

lo 2015 Drugs



Delirium Tremens Incidence in Trauma

Excerplo Medica tewsa  Risk Factors for Delirium in Trauma Patients: Occurrence, Predictors, and Prognosis of Alcohol
A iy o The Impact of Ethanol Use and Lack of Insurance  \Withdrawal Syndrome and Delirium Tremens
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Which of the following ICU scoring tools are used to assess and manage
alcohol withdrawal?

Answered: 592  Skipped: O
MA - We do not
currently us...
Alcohol
Withdrawal... . AWS
Clinical
Institute...

Lusbeck
Alcohol...

Minnesota
Detoxificati...

Richmond
Agitation... RAS

Riker Sedation
Agitation Sc...

Ethanol...

Sewverity of I SEWS

gpecify)

Other {please . MAWS, Home Grown

34 10%0 2096 300 A%y E0%% 0% ] 0% 0% 100%



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

Lists 10 Signs & Symptoms

1. Agitation —~ Score | Withdrawal

2. Anxiety <8 Absent

3. Headache 9-14 Mild

4. N&\{ _ 15-20 Moderate

5. Aud!torY disturbances > (0-7) T P—

6. Tactile disturbances

7. Visual disturbances Scores range from 0-67

8. Paroxysmal sweats e >8-10 trigger for intervention
9. Tremor _ e Cons:

10. Orientation (0_4) * Requires patient cooperation

e Subjective
e =5-15 minutes to complete?
e Confounded by trauma — critical illness



APPEMDIX 1. (Corntinuwed). Revised Clinical Institute Withdravwal Assessment for Alcohol Scale
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Early recognition & treatment of AWS
with benzodiazepines:

(%) Cochrane ] i
Lbary * ¢ duration & severity of AWS symptoms
e Protective benefit against seizures

Efficacy and safety of pharmacological interventions for the o \l/ m O rta | |ty a SSO C | a te d W it h DTS

treatment of the Alcohol Withdrawal Syndrome (Review)

2011 Systematic Review Quality of Evidence:
e High 3%

* Mod 28%

* Low 48%

e Very Low 20%




Benzodiazepines (BZD)

Brand

Diazepam Valium
Midazolam Versed
Lorazepam Ativan
Oxazepam Serax
Chlordiazepoxide Librium

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

Safe for
Liver Dysf
1-5 min IV
2-5 min IV
5-20 min IV Yes
2-3h PO Yes
2-3 h PO

Anti-
Seizure
Effects

100 15-30 min

14 12-24 hrs

100 15-30 min



For moderate to severe alcohol withdrawal in the ICU, which Benzodiazepines
do you primarily use (Check all that apply)

Answered: 589  Skipped: 1

Diazepam
(valium)

Lorazepam
(Ativan)

Midazolam
Mersed)

Chlordiazepoxid
e (Librium)

Oxazepam
(Serax)

Other (please
specify)

10% 20%% 30% 40% 50% 60% 70% 80% 20% 100%



Treatment Strategies - Timing

Fixed Tapered Regimen

e Historically BZDs administered
in scheduled fashion

e Gradually tapered over 4-7 days

->—=> Symptom Triggered Regimen

e Use of validated assessment tool

e Early aggressive tx:

N

N

N

, severity & duration AWS
, benzo drug dosage

, vent & ICU days



How would the Benzodiazepines be given?

Answered: 59 Skipped: 1

Onoan
as-needed ba...

On a schedule
only (e.g....

Other {pleases
specify)

O%h 10%0

ANSWER CHOICES

- On an as-needed basis (PRM) only

= 0On a schedule only (2.g2. every 6 hours)
= 0On a schedule and as-needed

- Other (please specify)
TOTAL

20940

30%0

On a schedule
and as-neseded

40%0

5090

0%

%0 S0%0

Responses

Symptom Triggered (PRN)
Using an assessment scale

20% 100%%

RESPOMSES
37.29%
1.69%
49.15%

11.86%



What other agents do yvou use as Benzodiazepine adjuncts? (check all that

apply)

Answered: 55 Skipped: 4

EBaclofen
(Lioresal)

Carbamazepine
(Tegretall

Clonidine
(Catapres)

Drexmeaedetomidine
(Precedsx])

Gabapentin
{rewromntind

Haloperidol
{Haldol)

Ketamins
(Keralar)

Olanzapine
{Fywprexal

Propofol
(Diprivand

Phenobarbital
CLwmimnal)

Duetiapine
(Serogusl)

Risperidone
{Risperidal)

Sodium Oxybate
{2oyrerm)

Walproic Acid
(Depaksene,...

Rank Order:
Dexmedetomidine
Haloperidol

Quetiapine

Propofol

Clonidine or Olanzapine
Phenobarb




Phenobarbital

e Binds to GABA receptors - prolongs Cl- channel opening

e Outcomes similar to benzodiazepines

 Most useful in severe AWS

* Onset 5 minutes, peaks 30 min, half life 3-4 days

e Dose: 260mg |V followed by 130mg IV q 30 min to sedation

e 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
J, BZD

ICU adm

MV

ICU/H LOS

Article

Hospital Pharmacy
2017, Vol. 52(9) 607-616

Patient Outcomes Associated With © The Author() 2017

Reprints and permissions:

Phenobarbital Use With or Without g comfourrasPermisions v

DOIL: 10.1177/0018578717720310

Benzodiazepines for Alcohol Withdrawal sence
Syndrome: A Systematic Review

2017

Drayton A. Hammond', Jordan M. Rowez, Adrian Wong3,
Tessa L. Wiley*, Kristen C. Lee’, and Sandra L. Kane-Gill®

Abstract

Purpose: Benzodiazepines are the drug of choice for alcohol withdrawal syndrome (AWS); however, phenabarbital is
an alternative agent used with or without concomitant benzodiazepine therapy. In this systematic review, we evaluate
patient outcomes with phenobarbital for AWS. Methods: Medline, Cochrane Library, and Scopus were searched from
1950 through February 2017 for controlled trials and observational studies using [“phenobarbital” or “barbiturate™] and
[*alcohol withdrawal” or “delirium tremens.”] Risk of bias was assessed using tools recommended by National Heart, Lung,
and Blood Institute. Results: From 294 nonduplicative articles, 4 controlled trials and 5 observational studies (n = 720) for
AWS of any severity were included. Studies were of good quality (n = 2), fair (n = 4), and poor (n = 3). In 6 studies describing
phenobarbital without concomitant benzodiazepine therapy, phenobarbital decreased AWS symptoms (P < .00001) and
displayed similar rates of treatment failure versus comparator therapies (38% vs 29%). A study with 2 cohorts showed similar
rates of intensive care unit (ICU) admission (phenobarbital: 16% and 9% vs benzodiazepine: 14%) and hospital length of stay
(phenobarbital: 5.85 and 5.30 days vs benzodiazepine: 6.64 days). In 4 studies describing phenobarbital with concomitant
benzodiazepine therapy, phenobarbital groups had similar ICU admission rates (8% vs 25%), decreased mechanical ventilation
(21.9% vs 47.3%), decreased benzodiazepine requirements by 50% to 90%, and similar ICU and hospital lengths of stay and
AWS symptom resolution versus comparator groups. Adverse effects with phenobarbital, including dizziness and drowsiness,
rarely occurred. Conclusion: Phenobarbital, with or without concomitant benzodiazepines, may provide similar or improved
outcomes when compared with alternative therapies, including benzodiazepines alone.



Dexmedetomidine (Precedex)

e alpha, adrenergic agonist- |, sympathetic outflow — {, norepinephrine
 Reduces autonomic symptoms with less sedation than Clonidine

e Rapid onset (=15 min), short half life (2 hr), titratable

e Continuous Infusion: 0.2 to 0.7 ug/kg/h titrated to effect

* Produces calm wakefulness without respiratory depression

e Adverse effects: bradycardia (titratable)

* Consistently reported to lower BZD requirements

2015 Systematic Review:

e Dexmedetomidine + BZD superior to BZD alone in ICU patients with DTs:
e \ delirium { CIWA & RASS scores




Haloperidol (Haldol)

e Neuroleptic antipsychotic with dopaminergic blocking activity
e Used to control severe agitation/hallucinations

e 0.5-5.0 mg IV or IM g30-60 min (not to exceed 20mg) OR

* 0.5-5.0 mg PO g4hr up to 30mg

Caution
e lowers seizure threshold
e prolongs QT interval

e Associated with higher mortality, longer delirium, " risk of seizures
e Reserve for pts in AWS with underlying psychiatric disorders

e Others antipsychoti@peridone, guetiapine, olanzapine >




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

e “Antikindling effect” blocks progressive neuronal sensitization with repeat AWS
Phenytoin (Dilantin) — ineffective—> avoid

e Carbamazepine (Tegretol)
e 600-800mg po daily tapered over 5 days to 200mg 2014 Systematic Review

e Superior to placebo & noninferior to BZDs Most studies methodologically flawed
e Side Effects: N&V, Stevens Johnson, agranulocytosis

e Multiple drug interactions

e Valproic Acid (Depakote)
 400-500 mg po TID
e Superior to placebo J, AWS symptoms & seizures
e Caution in liver impairment (MLFT’s)

e Under study: gabapentin, pregabalin, tiagabine, vigabatrin, lamotrigine, topiramate,
zonisamide, levetiracetam, oxcarbazeplne

Lack of validated scale use
Underpowered to examine seizures/DTs as outcomes

Routine use NOT currently recommended




Propofol (Diprivan) @

e Anesthetic- GABA agonist, inhibits NMDA receptors
e Used as “Rescue” med for severe AWS - ICU on vent

e Used when high dose benzodiazepine and phenobarbital fail

* Rapid onset, short half-life, easy to titrate
e 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



Ketamine

* Antagonizes NMDA receptor
* Few small retrospective studies for severe AWS

e Reduce BZDs, | intubation, {,ICU LOS
e Continuous Infusion: 0.15-0.3 mg/kg/hr until delirium resolved



Beta Blockers

e B-adrenergic antagonists -reduce AWS autonomic symptoms

e Primarily reserved for AWS patients with coronary artery
disease

e Atenolol (Tenormin) most commonly used
e Avoid Propranolol - worsens delirium




Alcohol

As Treatment




Does your institution currently allow alcohol for the management of alcohol
withdrawal?

Answered: 59  Skipped: 0

Yeg,itis
available...

Yes,itis
available...

Yes, patients
are allowed ...

Mo

0%  10% 20%% 30% 40% 50% 60%0 70% 80% 80% 100%



When was the last time you gave alcohol for alcohol withdrawal syndrome?

Answered: 58  Skipped:

Within the
last 2 years

Within the
last & years

Within the
last 10 years

Over 10 years
220

Mewver

0%

10% 20% 30% 40% 50% 60%  70% a0% 90% 100%



Coronary Care Unit: n=59
Published in final edited form as:

Cardiac Care Equivalent efficacy = viable option

Alcohol Withdrawal Prevention: A Randomized Evaluation of
Lorazepam and Ethanol (AWARE) Pilot Study

e Fovverreedd Of T IRALNNLAYY Frefrery., Frpfectior., o Oriticed Cerre

Journal of Trauma Trauma ICU: n=50
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2000 Addiction Specialist:

To my consternation.... surgical textbooks
have advocated giving ethanol |V 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

e Difficult to titration
e short duration
e narrow therapeutic window
e can lower seizure threshold

e Adverse events

e Lack of efficacy compared to BZDs
 Minimal to weak research support
 Not recommended

Ethanol for alcohol withdrawal: The end of an era

J Trauma Acute Care Surg 2013

Blair Walker, MD, Mary Anderson, MD, FAPM, Lawrence Hauser, MD, FAPM,
and Isela Werchan, MD, Austin, Texas
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Do you have access to a substance abuse service or specialist for AWS
consults?

Answered: 58 Skipped: 0

No
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Does your institution have a dedicated drug and alcohol withdrawal unit?
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Which of the following describes your access to clinical pharmacists to assist
with AWS?

Answered: 58 Skipped: 1

Unit based
pharmacists

Service based
pharmacists

Decentralized
pharmacists
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Does your ICU have an AWS protocol/guideline in place?
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University of Michigan

SICU Alcohol Withdrawal Protocol

Patients admitted to SICU with alcohol history at high risk for withdrawal (no detox prior to surgery):

Foundation enteral ativan dosing: Enteral ativan 1 mg g 4 hours RTC - hold only if too sedated

2. Initiate MAWS protocol on SICU arrival, calculate next 24 hr Ativan dose given, and increase enteral
Ativan dosing, continue on a daily basis. Enteral Ativan will be weaned after SICU d/c.

3. Forsevere alcohol withdrawal unresponsive to MAWS protocol, initiate Severe Alcohol Withdrawal
protocol below:

Algorithm for Management of Severe Alcohol Withdrawal



Algorithm for Management of Severe Alcohol Withdrawal

Approach to the Patient with Severe Alcohol Withdrawal

Apply menitors, obtain Y access, dheck blood glucosse.
Comsicher Blood work amd CT head toevaluate for atber
causes af altered meental status

!

L nading dose of benzodiazepines:

DMarepam 10 gz IV oo
- Lorarepam 2 mg IV (reserve tor patients swith

significant liver disease)

l M Fluid=s, gluce=e, thiamine, mudtivitamins o= nincessary
I Reassess pabent in 510 minutes
———
Imgaraneed M Bmipe overmie sl OF Wi se

— ]

Increasing doses of benzodiarepanes wnfil improsed
wital sigms, sedation, or larpe doses
(e 200 mep diazepam on 390 mg lorazepair),
HReassass frequently

e
= konitor every 15%-30 manutes for further
benzodiaropines as roguired
= I SYyTTHpLOTES WiOTSEen, morease
benzodiarepine dose

Irmproved Py iﬂ]i’!ll‘l!'!ll-'l"'n'llf'!l"l'l' Or Warse

Consider adding increasing doses of

= mMonitor for furtbser benzodiazepines as
phenobarbital

resquired
= IF syirep Lo FTeS WaOarSEr, INorease
benzodiarepine dose

ll"-ll_l IMMPrORAEITIENT OF SWOrse

Consider imbubation and adding adjunct
Ttheragaes
(i.e, propofol, desmetamessdine, Eetamineg)




U of M Adjuncts

Drug Dose Mechanism of Action Monitoring

Phenobarbital 130-260 mg IV q 20 min OR GABA Agonist Hypotension
10 mg/kg IV over 1 hr Respiratory deprassion

Bradycardia
Thrombophlebitis
Propofol 5-80 mcg/kg/min IV (intubated) GABA Agonist & NMDA Receptor Hypotension
Antagonist Respiratory depression
Bradycardia
Dexmedetomidine | 0.2 — 1.4 mcg/kg/hr IV Alpha2 Agonist with sedative Hypotension
properties Bradycardia
Respiratory depression
Ketamine 0.2 mg/kg/hr IV NMDA Antagonist Hypertension
Tachycardia

Sialorrhea

Emergency reactions
Laryngospasm

https:/femergencymadicinecases.com,/alcohol-withdrawal-delinum-tremens/
Yanta JH et al. Alcohol withdrawal syndrome: improving cutcomes through early identification and aggressive treatment strategies. Emeargency
Medicine Practice June 2015;17(6): 1-20. www.ebmedicine.nat




AWS Guidelines

 American Society of Addiction Medicine 2004 (2019)
 Royal College of Physicians 2010

e US Department of Defense 2015



AWS Performance Improvement

e AWS Complications: (Failure to Rescue?)
e Delirium tremens
e Hallucinosis
e Seizure

e AWS-related ICU admissions

* Intubations

e Vent days

e Total number of AWS meds used
e Total BZD dose

e Nosocomial pneumonia

e |CU & Hospital LOS



In Conclusion

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



