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Abstract: Alcohol withdrawal syndrome (AWS) is a common, heterogenous, and life-
threatening complication of alcohol use disorder (AUD). AUD is a leading cause of world-
wide mortality, and many patients with AUD will develop AWS during their ED course. This
review summarizes the epidemiology, pathology, and management of AWS and AUD in the
emergency setting. The time course of AWS and its impact on ED treatment is emphasized.
Once AWS is diagnosed, symptom-triggered benzodiazepine administration remains the
most commonly provided treatment but may not be appropriate for patients with significant
medical or psychiatric comorbidity or pending discharge. In these cases, ED clinicians may
consider short courses of barbiturates or alternative regimens based on novel anticonvulsants.
Specific treatment protocols are enumerated for clinical practice. Finally, emergency provi-
ders must not only manage acute patients’ AWS but also lay the foundation for successful
treatment of AUD. An approach to the disposition of the patient with AUD is presented. The
authors examine shortcomings in the extant literature and suggest opportunities for further
study.
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Introduction

Alcohol withdrawal syndrome (AWS) is an acute and life-threatening complication
of alcohol use disorder (AUD) that is common among emergency department (ED)
patients.' Nearly one-third of patients presenting primarily for alcohol use disorder
will experience moderate to severe withdrawal during the course of their ED stay.”
Alcohol withdrawal in the ED is associated with increased use of critical care
resources and inpatient hospitalization.” In cases of withdrawal that progress to
delirium tremens (DTs), mortality is 1-4%.*

Alcohol is the most heavily used substance in the United States (USA) and widely
consumed worldwide. Only a minority of users experience complicated use of
alcohol. In the USA, an estimated 179 million people over the age of 12 report
consuming alcohol in the past year.’ Of these persons, 67 million binge-drink (=5
drinks at one time for males or 4 for females), and almost 17 million exhibit a pattern
of heavy drinking (>5 binge episodes in a 30-day period).” Alcohol use disorder
(AUD) is a pattern of use that has led to functional impairment or distress and
manifests as decreased control over use, social impairment, risky use patterns and
physiologic tolerance and withdrawal.® Lifetime prevalence for AUD in the USA is
approximately 29%, with 5.4% of individuals over the age of 12 meeting criteria for
AUD in a given year.””® Rates are highest among men, white and native American
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individuals, single, and low-income adults. Only 20% of
those with an alcohol use disorder engage in some sort of
treatment in their lifetime.” Per capita alcohol consumption
is higher among European countries, Australia, and New
Zealand, and the lowest among countries with large
Islamic populations whose faith encourages abstention.’
Every year, excessive alcohol use is responsible for
88,000 deaths in the USA and more than 2.5 million deaths
globally, due to both acute and chronic complications.'®
The emergency department (ED) is a common first
point of contact for individuals with complications of
alcohol use. Alcohol-related visits to EDs in the USA
increased 61% from 2006 to 2014, and increases were
seen for both acute and chronic alcohol-related problems,
despite relatively stable alcohol consumption over the
same time period.' This increase in alcohol-related visits
has outpaced the rate of increase in overall ED visits."’
Emergency providers should be familiar with emer-
gent as well as pharmacologic and behavioral interven-
tions to address withdrawal and facilitate alcohol
cessation upon discharge. This review summarizes litera-
ture regarding the identification and management of alco-
hol withdrawal in the ED as well as techniques for
facilitating transitions of care for individuals experiencing

alcohol withdrawal.

Methods

The literature on alcohol use disorder is broad and
voluminous. Thus, a narrative review approach was
applied to critically synthesize the literature for active
clinical practice in emergency settings.'>'® An interdis-
ciplinary authorship group of hospital-based emergency
and psychiatric physicians with experience treating sub-
stance use disorders agreed on core clinical topics
important to the emergent treatment of alcohol with-
drawal. Topics included initial identification, stabiliza-
tion, and determination of level of care. Based on these
topics, English-language literature was searched using
PubMed and Google Scholar with pertinent keywords
including combinations and variations of “alcohol with-
drawal,” “alcohol use disorder,” and “emergency depart-
ment.” There were no date limits on searches. Reference
lists of included articles were an additional resource for
identifying literature. Papers were prioritized if they
were peer-reviewed, published more recently, specific
to emergency practice, and/or demonstrated a higher

. 14
level of evidence.

Alcohol Withdrawal Syndrome

Diagnostic Criteria

The Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) defines alcohol withdrawal as 2 or more distin-
guishing symptoms which develop within several hours to
days following a significant decrease in alcohol consumption
after a prolonged period of heavy drinking.® These symptoms
include nausea or vomiting, autonomic hyperactivity, insom-
nia, increased anxiety and agitation, tremor, perceptual dis-
turbances and seizures. Importantly, alcohol withdrawal is
due to a relative decrease in serum alcohol level as opposed
to a complete absence of alcohol. As such, an individual may
experience significant symptoms of withdrawal while serum

blood alcohol levels remain elevated.!>!¢

Pathophysiology

Alterations in neurotransmission lead to many of the symp-
toms associated with alcohol withdrawal. Acute alcohol inges-
tion causes increased gamma-Aminobutyric (GABA)-ergic
transmission and decreased glutamatergic activity, including
the inhibition of N-methyl-D-aspartate (NMDA) receptors.
Chronic alcohol use leads to the down-regulation of GABA,
receptors and the upregulation of NMDA receptors.'” During
alcohol withdrawal, an acute reduction in alcohol use leads to
decreased neurotransmission in GABA, pathways and
increased neurotransmission in NMDA pathways. The result-
ing neuronal hyperexcitability lowers the threshold for
seizures."” " Similarly, upregulation of noradrenergic and
dopaminergic pathways induces the autonomic hyperactivity

and hallucinations associated with alcohol withdrawal.!”!’

Stages of AWS

The majority of individuals with alcohol use disorder who
are at risk for AWS—those with prolonged and heavy drink-
ing—experience only minor, uncomplicated withdrawal
symptoms.?®?* These symptoms include increased anxiety,
headache, nausea, vomiting, insomnia, and mild tremors.
Uncomplicated alcohol withdrawal can also include mild to
moderate autonomic hyperactivity of tachycardia, hyperten-
sion, and hyperthermia. These uncomplicated symptoms
begin as early as 6 hrs after an acute reduction in alcohol
use, typically last 2448 hrs, and disappear entirely within
a week of abstinence. A small subgroup of these individuals
experiences a more complicated syndrome that includes hal-
lucinations, seizures, delirium and/or more severe autonomic
hyperactivity.*'®!” The signs, symptoms, and timing of
AWS are summarized in Figure 1.
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Uncomplicated
Withdrawal

* Anxiety, headache, nausea,
vomiting, insomnia, mild
tremors

* Mild to moderate autonomic
hyperactivity with
tachycardia, hypertension,
hyperthermia

8-12 hours

Time of Onset
(after acute reduction

in alcohol consumption

As early as 6 hours

Alcohol Hallucinosis

« Auditory, visual, tactile,
gustatory and olfactory
hallucinations

* Paranoia and other delusions
possible

« Clear sensorium

Figure | Stages of alcohol withdrawal syndrome.

Alcohol withdrawal hallucinations affect 2-8% of indi-
viduals with chronic, heavy alcohol use, particularly those
who began drinking at age 17 or earlier.”® Hallucinations
begin 8—12 hrs after the last drink and include auditory,
visual, tactile, gustatory and olfactory hallucinations.?**>
In this stage of AWS, individuals may experience paranoia
and other delusions as well, though importantly they main-
tain a clear sensorium, thus differentiating it from DTs.
Alcohol withdrawal hallucinations should be only judi-
ciously treated with antipsychotics as these medications
can mask the symptoms of progressing withdrawal and
delay definitive treatment.'?

Alcohol withdrawal seizures most commonly occur
12-24 hrs after the individual’s last drink, though the
risk for seizures can last for up to 48 hrs following
abstinence.”* Seizures occur in 5-10% of individuals
with active AWS and are typically generalized tonic-
clonic.?'*> Approximately two-thirds of individuals who
have an initial, untreated, alcohol withdrawal seizure, will
go on to have multiple seizures typically occurring in close
succession to one another.”* Three percent will develop
status epilepticus.?

Alcohol withdrawal delirium, commonly called delirium
tremens (DTs), occurs in approximately 3—5% of patients
hospitalized with AWS.***” DTs are characterized by con-
fusion and an alteration in consciousness, often accompa-
nied by severe autonomic changes and hallucinations. DTs
typically begin after 1-3 days of abstinence, though can
begin abruptly as early as 8 hrs after an acute reduction in
alcohol use, particularly in those who have experienced

complicated withdrawal previously.'®*' Mortality rates in

Alcohol Withdrawal
Seizures

* Generalized tonic-clonic
seizures

* Often multiple seizures that
occur in clusters

* 3% percent develop status
epilepticus

24-72 hours

Alcohol Withdrawal
Delirium
 Confusion and alteration in
consciousness

* Severe autonomic changes
and persistent hallucinations

12-24 hours

cases of DTs without intervention the rate can be as high
as 20%-—with death most commonly resultant from infection,
cardiac arrhythmias, or respiratory collapse.'®!"”

Once the presence of alcohol withdrawal has been
established, symptom scales allow regular and objective
documentation of the progression of withdrawal. The
Revised Clinical Institute Withdrawal Assessment for
Alcohol scale (CIWA-Ar) is one of the most commonly
used tools. It is a 10-item scale that tracks the degree of
nausea and vomiting, headache, tremor, diaphoresis, anxi-
ety, agitation, disorientation, and auditory, visual and tac-
tile disturbances.”®

However, the CIWA-Ar has limitations: it can be cum-
bersome to administer in a busy emergency department
(5 mins every 1-2 hrs for 5-7 measurements), patients’
cognitive and communicative abilities must be intact for
questions to be answered appropriately, and co-morbid
psychiatric symptoms may confound and inappropriately
increase scores. Further, the CIWA-Ar was initially vali-
dated in a population of voluntary patients at detoxification
centers, and has not been validated for use in the ED or
with acutely ill or injured hospitalized patients.”*>* The
Richmond Agitation-Sedation Scale and the Riker
Agitation-Sedation Scale are alternatives to the CIWA-Ar
that can be helpful to ensure an appropriate level of seda-
tion during the management of acute alcohol withdrawal.?®
Yet another alternative to the CIWA-Ar includes the use of
fixed-dosing protocols, discussed in detail below.

Given the morbidity and mortality associated with AWS,
anticipating the risk of withdrawal may aid in speeding

treatment or even preventing incipient withdrawal. The
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Prediction of Alcohol Withdrawal Severity Scale (PAWSS)
identifies medically ill individuals who are at risk of devel-
oping severe alcohol withdrawal symptoms.”' PAWSS has
been found to be the most accurate of predictive tools in
inpatient medical settings.” The PAWSS factors in the Blood
Alcohol Level (BAL) and the presence of autonomic hyper-
activity, as well as the presence or absence of several other
factors detailed in Figure 2;*' anecdotally, some services
have found a higher, more specific cutoff necessary for
guiding treatment.

Management of Acute Alcohol
Withdrawal

Stabilization
The immediate management of any patient presenting with
altered mental status begins with a rapid primary assess-
ment of airway, breathing, circulation, and disability.
Recognition of concomitant trauma at this point signifi-
cantly changes the approach to management. Instability at
any element of this evaluation requires prompt interven-
tion including airway adjuncts such as oral and nasophar-
yngeal airways, intubation, oxygen, and fluid resuscitation.
Measurement of blood glucose and appropriate adminis-
tration of dextrose as well as the use of naloxone can be
life-saving and produce immediate changes in mentation
thus revealing the etiology of the presentation.'® Fluid
resuscitation in patients with alcohol use disorder requires
close monitoring of serum sodium to avoid beer potoma-
syndrome whereby the

nia, a rapid provision of

intravenous  solute prompts sudden diuresis and
hyponatremia.*® Thiamine (vitamin B1) should be admi-
nistered empirically for prevention of Wernicke’s encepha-
lopathy (WE) and Korsakoff’s psychosis. Protocols to
guide thiamine dosing and route of administration differ
among institutions and medical society guidelines, with
doses varying from 100 mg of thiamine in a typical intra-
venous fluid infusion up to 200-500 mg every 8 hrs for
a minimum of 72 hrs if WE is suspected.** 3¢

Patients who are actively seizing should be immedi-
ately treated with benzodiazepines until cessation of sei-
zure activity is achieved. Typical starting doses are
5-10 mg intravenous (IV) of diazepam and of 2—4 mg of
lorazepam, which can be repeated in 5-10 mins.
Midazolam can be given intramuscularly (IM) at a dose
of 24 mg if IV access has not been secured.**’ The
specific agent often varies by institution. Most importantly,
the selected agent should be the most readily available.
Patients who are found to be in status epilepticus require
escalating pharmaceutical intervention that may include
concomitant airway management. Most treatment algo-
rithms progress from benzodiazepines to phenytoin or
fosphenytoin and then on to phenobarbital, valproic acid,
propofol and pentobarbital. Once the patient is stabilized
and immediate life threats are identified, the provider can
move to further characterize the nature of the presentation.

Some patients present with a chief complaint and symp-
toms that direct providers immediately to the etiology of

alcohol withdrawal. In other cases, the symptoms of

- Has the patient has consumed any alcohol within the past 30 days, or was the patient’s BAL
positive on admission? If answer is no, PAWSS is negative. If answer to either is yes, proceed
with the following questions, with 1 point given for each positive response.

O 0O O0OO0OO0O0Oo

benzodiazepines or barbiturates)?

o O

Have you been intoxicated within the past 30 days?

Have you ever had treatment for alcohol use disorder (including AA or rehab programs)?
Have you ever experienced any alcohol withdrawal symptoms?

Have you ever experienced blackouts?

Have you ever experienced alcohol withdrawal seizures?

Have you ever experienced delirium tremens?

In the past 90 days, have you combined alcohol with other “downers” (including

In the last 90 days, have you combined alcohol with any other substance of abuse?
Was the patient’'s BAL 2200 on presentation?

o Does the patient have evidence of increased autonomic hyperactivity (including elevated
heart rate, tremor, diaphoresis, agitation or nausea)?

- A score of greater than or equal to 4 suggests a high risk of moderate to severe AWS.

Figure 2 Prediction of Alcohol Withdrawal Severity Scale

Notes: Reproduced with permissin from Oxford University Press. Maldonado Jet al. Prospective Validation of the Prediction of Alcohol Withdrawal Severity Scale (PAWSS) in
medically ill inpatients: a new scale for the prediction of complicated alcohol withdrawal syndrome. Alcohol Alcoholism. 2015;50(5):509-518.'
Abbreviations: BAL, blood alcohol level; PAWSS, Prediction of Alcohol Withdrawal Severity Scale; AA, Alcoholics Anonymous; AWS, alcohol withdrawal syndrome.
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withdrawal can be attributed to a number of other
conditions.* Providers must maintain a high index of suspi-
cion for withdrawal while in parallel, evaluating for, and
treating other causes of symptoms such as trauma, intoxica-
tion, toxicological ingestion, infection, and primary cardiac
or pulmonary pathologies. Furthermore, a number of patients
present to the emergency department for complaints not at all
related to alcohol withdrawal and yet proceed to develop
symptoms of acute alcohol withdrawal during their stay.

As with all visits, effective patient-centered commu-
nication during the history and physical exam is crucial
to identifying and allowing the patient to discuss alcohol-
related problems. Once identified, early and aggressive
pharmacologic treatment of withdrawal is paramount and
life-saving.*’

Benzodiazepines

Benzodiazepines have long been the mainstay of treatment
for alcohol withdrawal. Benzodiazepines are agonists at the
GABA, receptors and, as such, are cross-tolerant with alco-
hol. They act to increase the frequency of the GABA-
receptor opening and enhance the inhibitory action of
GABA.****% Benzodiazepines decrease symptom severity,
the risk of delirium, and the length and frequency of seizures
associated with AWS.** A 2010 Cochrane review found
benzodiazepines to be superior to placebo for the treatment
of alcohol withdrawal seizures and trend towards superior
when compared to other agents used to treat AWS.*

Table | Characteristics of Benzodiazepines Used for AWS

Several benzodiazepines are available to treat AWS, each
with variable administration formulations, onset of action,
and half-lives. Table 1 summarizes the key characteristics of
common benzodiazepines used in the management of AWS.
A systematic review of 64 studies found no statistical differ-
ence among various benzodiazepines notwithstanding some
trend favoring chlordiazepoxide for symptom control.*

The goals of initial treatment with benzodiazepines are the
control of alcohol withdrawal symptoms, improvement in
autonomic hyperactivity (temperature, heart rate, and blood
pressure within near-normal limits), and seizure prevention.
The appropriate level of sedation is for the patient to be drowsy
yet arousable. Frequently, a protocol begins with either oral
(PO) or intravenous (IV) loading of the benzodiazepine,
depending on the severity of symptoms and the patient’s
ability to tolerate oral intake. Following the initial loading
dose, subsequent doses of the benzodiazepines can be based
on either a symptom-triggered or a fixed-schedule protocol.
Symptom-triggered protocols are typically based on the
patients’ vital signs, level of agitation, or on CIWA-Ar scores
reassessed every 1-2 hrs. In fixed-schedule protocols, a gradu-
ally tapered dose of a benzodiazepine is administered over
a period of several days. Table 2 demonstrates several sample
benzodiazepine protocols.

While both types of protocols are widely used, several
studies have demonstrated the superiority of a symptom-
triggered strategy for management of AWS. However,
only a few studies have been performed in an ED

Available | Relative Onset of Action Peak Blood Half-Life Duration of | Metabolism
Route of | Equivalent (After Oral Levels (Hours) Action
Dose Potency Administration) (Hours)
Chlordiazepoxide | PO 10 Intermediate 0.5-2 24-48 Long Hepatic
Clorazepate PO, IM 7.5 Rapid 0.5-2 48 (active Short Hepatic
metabolite)
Diazepam PO, IM, IV, | 5 Rapid Oral: 0.25-2.5 | 30-60 Long Hepatic
PR IM: |
IV: 0.01
Lorazepam PO, IM, IV | | Intermediate Oral: 2 12-18 Short to Hepatic
IM: <3 medium
Midazolam PO, IM, IV | 2 Rapid Oral: 0.2-2.5 2-7 Short Hepatic, gut
IM: 0.5—1

Notes: Data from Botswick J.%”

Abbreviations: AWS, alcohol withdrawal syndrome; PO, per os; IM, intramuscularly; IV, intravenously; PR, per rectum.
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Table 2 Sample Alcohol Withdrawal Protocols

Symptom-triggered

benzodiazepines hours®®

Oxazepam |5mg (or diazepam 10mg) q30m prn CIWA 8-15 and 30mg (diazepam 20mg) q30m prn CIWA >1|5 for 48

Oxazepam 30mg (diazepam 20mg) qlh prn CIWA 210°'
Lorazepam 2mg q2h prn CIWA >15, q6h prn CIWA 8-15, stop when CIWA <8 for 24h®

Fixed benzodiazepine taper

Chlordiazepoxide 50mg po qéh x24h then 25mg po q6h x 48
Diazepam |0mg po q6h x24h then 5mg po q6h x48h™

h90

Novel anticonvulsants Carbamazepine 200mg qéh x7d°"'

ongoing for relapse®®

Divalproex 500mg po q8h x7d (adjunctive)®'
Gabapentin 400mg q8h x3d then 400mg ql2h x1d**
Gabapentin 1200mg loading then 800mg q8h x4d then 600mg q8h x2d then 300mg q8h x2d; consider continuing 600mg q8h

Baclofen Baclofen 10mg q8h x72h (adjunctive)”

Barbiturates

treating physician”*°

Phenobarbital 10mg/kg IV x one dose®? Phenobarbital 260mg IV x one plus 130mg IV x one 48h later “at discretion of

Abbreviations: CIWA, Clinical Institute Withdrawal Assessment; IV, intravenous; po, per os; prn, pro re nata.

environment.”>*'** A randomized controlled trial of 117
patients beginning an alcohol treatment program found that
the mean amount of benzodiazepine administered to patients
in the symptom-triggered group was significantly less than the
mean amount administered to the fixed-schedule group (37mg
of oxazepam versus 231mg, respectively).*! Similarly, the
total duration of treatment was significantly less for the symp-
tom-triggered group compared to the fixed-schedule group
(20 hrs versus 63 hrs, respectively).! In a retrospective
study of 100 patients with AWS who were treated in an ED
clinical decision unit, the total dose of benzodiazepines admi-
nistered was nearly 50% lower with a symptom-triggered
protocol compared to a fixed-schedule protocol (median
80mg diazepam equivalent versus 170mg, respectively).
Again, the length of stay for the symptom-triggered group
was 50% lower when compared to the fixed-schedule group
(2 days versus 3 days, respectively).”’

A recent systematic review and meta-analysis involving 6
studies and more than 650 patients also found moderate-
strength evidence supporting symptom-triggered dosing in
regard to total dose of benzodiazepines used and total length
of treatment. The authors, however, cautioned that these
findings may not be applicable in a hospital setting as several
of the studies were conducted in outpatient alcohol treatment
facilities. They additionally established that there is inade-
quate evidence to determine the superiority of symptom-
triggered dosing over a fixed-schedule protocol in regards
to alcohol withdrawal seizures, delirium and death.”

Symptom-triggered protocols can be complicated by co-
morbid psychiatric or medical illness given that there may be

significant overlap between symptoms of alcohol withdrawal
and a primary psychotic or mood disorder (anxiety, agitation,
hallucinations). Similarly, several of the symptoms of AWS
may be seen independently in medically ill patients (nausea,
vomiting, headache, diaphoresis) and in those with delirium
due to a separate etiology (clouded sensorium, perceptual
disturbances). Furthermore, some patients may exaggerate
the subjective symptoms of alcohol withdrawal in order to
receive more benzodiazepines. Clinicians should use caution
when using symptom-triggered protocols among patients
with these co-morbidities. Fixed dosing regimens or even
benzodiazepine-sparing protocols should be considered
instead.

Despite remaining the gold standard for the treatment of
AWS, benzodiazepine use is not without risk. Adverse
effects of benzodiazepines have been well documented
and include risk of mortality in overdose particularly
when combined with alcohol or opioids, abuse and addic-
tion potential, psychomotor slowing and increased risk of
falls, as well as cognitive impairment.**** Additionally,
when administered by continuous infusion, benzodiaze-
pines can accumulate in the central nervous system and
adipose tissue, prolonging the length of drug action and
adverse effects. Hepatic disease, highly prevalent in indivi-
duals with AUD, further impacts the elimination half-life of

benzodiazepines, compounding the duration of effects.***’

Barbiturates
Because chronic, heavy alcohol use can cause some patients

to develop a cross-tolerance to benzodiazepines, treatment of
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AWS with only benzodiazepines may prove inadequate for
some individuals. Barbiturates, either alone or in combina-
tion with benzodiazepines, offer an alternative for treatment
of AWS. Like benzodiazepines, barbiturates also work at the
GABA , receptor. However, barbiturates have a unique bind-
ing site by which they increase the duration of the chloride
channel openings, and, at higher doses, can open the chloride
channels even in the absence of GABA.>”*® Additionally,
barbiturates inhibit the release of glutamate through action on
voltage-activated calcium channels.*’

One of the most commonly used barbiturates for the
treatment of AWS is phenobarbital, which has a rapid
onset of action 5-30 mins and a long half-life of
50140 hrs.’” Because phenobarbital remains pharmaco-
dynamically active for several days after administration,
this medication may be an ideal candidate for the treat-
ment of AWS in the ED setting. The medication’s self-
tapering properties may obviate the need to discharge the
patient with additional oral medication that may be mis-
used or diverted.*®>°

Many studies suggest phenobarbital to be an effective
and safe agent for AWS.**%>% A prospective, rando-
mized, double-blind study compared the use of IV pheno-
barbital to IV lorazepam plus oral chlordiazepoxide in 44
patients who presented to the ED with mild-moderate
AWS. The study found no difference in effectiveness,
length of ED stays, hospital admissions, or symptoms at
48 hrs after discharge from ED.’° A retrospective review
of 562 admitted inpatients found no statistical significance
in regards to effectiveness or complications between ben-
zodiazepine-only and phenobarbital-only protocols for
management of AWS.*® Another retrospective study
examined three alcohol withdrawal protocols used in an
ED: diazepam only, lorazepam plus phenobarbital, or phe-
nobarbital only.>' This investigation found no difference in
ICU admission rates across the three protocols, though the
study did find an increase in overall hospital admission
rates in the phenobarbital-only group compared to the
diazepam-only group.

Other studies have assessed the concomitant administra-
tion of phenobarbital plus a benzodiazepine. A prospective,
randomized, placebo-controlled study compared outcomes
of 102 patients treated in the ED with a symptom-triggered
protocol of lorazepam-only and patients who were treated
with the symptom-triggered, lorazepam-based protocol and
additionally were front-loaded with a single dose of intrave-
nous phenobarbital (10mg/kg).>* The study found that those
patients who received the single dose of phenobarbital had

a decreased admission rate to the ICU and no increased rate
of adverse events.’> A replication retrospective cohort study
examined benzodiazepine-only versus phenobarbital-adjunct
protocols for treatment of AWS.? The replication study
found no statistical between-group differences in ICU admis-
sions, admissions to the hospital, discharges from the ED,
and complications, though the phenobarbital-adjunct group
did have a statistically shorter hospital stay. However, it
should be noted that the mean dose of phenobarbital used
in this latter study was 260mg versus the 10mg/kg dose of
phenobarbital used in the original study.

Similarly, a retrospective chart review comparing lor-
azepam-only treatment to lorazepam plus a single, unstan-
dardized dose of phenobarbital on hospital day one, found
a statistical difference in the length of hospital stay.”* The
lorazepam plus phenobarbital group had significantly more
patients discharged from the hospital within three days.
There was no statistical difference between groups on
other parameters, including daily benzodiazepine require-
ments, total length of stay, number of patients discharged
from the emergency department or admitted to the hospi-
tal, and number of adverse events.

Finally, a systematic review of clinical trials examining
the use of phenobarbital in the treatment of AWS con-
cluded that the combination of phenobarbital with benzo-
in the

management of AWS symptoms and tended to be more

diazepines seemed to have additive effects

effective for patients with severe AWS compared to mild
or moderate AWS. The authors also summarized that bar-
biturates seemed to be well tolerated and did not lead to an
increase in adverse events.>

Other Pharmacological Approaches
Gabapentin
Gabapentin has anxiolytic, sedative and anticonvulsive prop-
erties, all of which are useful in the management of AWS.>® It
boasts a good safety profile and a lower abuse potential
compared to benzodiazepines. The medication was developed
to mimic the neurotransmitter GABA but does not in fact
directly interact with GABA neuroreceptors. Instead, gaba-
pentin inhibits voltage-dependent calcium channels and indir-
ectly modulate the neurotransmission of GABA.*>>%>7
Although studies supporting gabapentin’s use were all
outside the ED setting, extant evidence suggests that gaba-
pentin may be useful to ED clinicians given the risk inherent
when sending a patient home with an unmonitored prescrip-
tion for a benzodiazepine taper. Multiple studies and
reviews have examined the efficacy and safety of
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gabapentin for alcohol withdrawal.?>*¢® A retrospective
cohort study of 100 patients who presented to an ED found
that those who received high-dose gabapentin (1800 mg/
day) during the first two days of hospital admission required
a significantly lower total dose of benzodiazepines.>® The
gabapentin cohort also had both a significantly lower mean
and maximum CIWA-Ar score on the third day of hospita-
lization. In general, gabapentin appears particularly bene-
ficial for mild AWS rather than more severe presentations.®
Sample protocols utilizing gabapentin are presented in
Table 3.

In addition to being relatively safe and well tolerated,
another distinct benefit of gabapentin is its utility in the
longer-term treatment of alcohol use disorder (AUD).
Gabapentin can be beneficial in treating the cravings asso-
ciated with AUD and can promote sobriety from alcohol. In
a randomized controlled study of 150 patients, high-dose
gabapentin (1800 mg/day) was found to be significantly
more effective than low-dose gabapentin (900mg/day) or
placebo.”® The rate of abstinence in the high-dose group
compared to the low-dose and the placebo groups was 17%,
11% and 4%, respectively. Similarly, the rate of no-heavy
drinking was significantly higher in the high-dose gabapen-
tin group compared to the low-dose group or to placebo
(45%, 30%, and 22%, respectively). This same study also
showed significant improvements in sleep, mood, and alco-
hol cravings for those receiving high-dose gabapentin.>

Further research will be important to clarify conflicting
results regarding the effectiveness of gabapentin in the
treatment of both AWS and AUD. A meta-analysis of 7
randomized-control studies assessing the use of gabapentin
for treating alcohol use disorder found that while gabapen-
tin appeared to more efficacious than placebo in the treat-
ment of alcohol use disorder, the only specific outcome in
which gabapentin was clearly favored over placebo was
a decrease of percentage of heavy drinking days.*

Other Anti-Epileptic Drugs

Multiple studies have investigated the use of other anti-epilep-
tic drugs (AEDs), including divalproex,®' carbamazepine,®®
and phenytoin® in the treatment of AWS. A Cochrane review
examining 56 studies found no statistically significant differ-
ences between AEDs and placebo in regards to effectiveness
in the treatment of alcohol withdrawal seizures, DTs, alcohol
cravings and other symptoms of AWS measured by the
CIWA-Ar scale.** When comparing AEDs to other drugs,
the results of the meta-analysis favored carbamazepine over
benzodiazepines in the management of AWS symptoms

measured by CIWA-Ar. The incidence of alcohol withdrawal
seizures also tended to be lower in patients treated with an
AED compared to other drugs.

Adjunctive Medications

There is a subset of patients who experience benzodiazepine-
resistant alcohol withdrawal (RAW). Although the precise
pathophysiology of RAW remains unclear, proposed mechan-
isms include a significant down-regulation of GABA 4 recep-
tors and a decrease in the sensitivity of these receptors to
benzodiazepines.®>® Furthermore, in addition to having no
effect on the NMDA pathway, the clinical effects of benzodia-
zepines are dependent on circulating GABA. Given that
reduced plasma concentrations of GABA have been noted in
individuals with AUD, this may provide an additional explana-
tion for RAW in some patients.®’

While the incidence of RAW is unknown, it has been
suggested that the defining criteria for RAW are the require-
ment of >40 mg of diazepam (or benzodiazepine equivalent)
within one hour.®*®® Given the need for high benzodiazepine
doses, various adjunctive medications with alternative
mechanisms of action, including NMDA-antagonism,
GABAg agonism, B-blockade and o-agonism, have been
investigated to aid in the management of severe AWS symp-
toms. These are discussed briefly below, though studies regard-
ing their use in the ED are limited.

Propofol, which inhibits the effects of glutamate at
NMDA receptors as well as acts as a GABA, agonist,
has been shown in several small studies and case reports to
be efficacious as an adjuvant in some patients experiencing
RAW.®"72 Other studies, however, have demonstrated that
propofol is associated with longer hospital stays, and the
significant risks of hypotension and respiratory depression
associated with this medication necessitate mechanical
ventilation and close monitoring in the ICU.”""37

Ketamine is another NMDA-antagonist with less potential
for respiratory depression. Two small retrospective studies
found that the use of ketamine as an adjunct reduced benzo-
diazepine requirements in patients with RAW.”>’® Another
retrospective study found that the adjunctive use of ketamine
resulted in a decreased length of ICU stay and a decreased need
for mechanical ventilation.”” Further prospective studies will
be important to further evaluate the efficacy and safety of this
medication, particularly in an ED setting.

B-blockers and a-agonists, such as clonidine, may be help-
ful in some patients as adjuvants for the control of autonomic
symptoms of AWS. Importantly, they do not treat or prevent
DTs or alcohol withdrawal seizures and can mask the severity
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of AWS. As such, these should be used with caution and only
as an adjunctive agent to a benzodiazepine or other GABA-
agonist.®*"®

Similarly, dexmedetomidine, an o-2-agonist that is more
highly selective for the a-2 receptor than clonidine, has been
studied for use in the treatment of AWS. Several studies have
shown it to be beneficial as an adjuvant medication, specifically
reducing the short-term benzodiazepine requirement and pro-
viding sedation without causing respiratory depression.”®
Dexmedetomidine can, however, lead to bradycardia and hypo-
tension. Additionally, given its lack of action at GABA recep-
tors, it does not target the underlying mechanism of alcohol
withdrawal and as such, does not treat DTS, alcohol withdrawal
seizures, or prevent the progression of AWS.””

Finally, several small studies have examined the use of
baclofen, a pure GABAg agonist.®'*> However, a recent

Cochrane review found that there is insufficient evidence
to make a judgement regarding the efficacy and safety of
baclofen for AWS; further research will be important to
support its use.

Behavioral Interventions

Behavioral interventions focused on increasing motivation to
seek treatment among individuals with alcohol-related visits to
the ED have yielded mixed results. Screening Brief
Intervention, Referral and Treatment (SBIRT) encompasses
a variety of screening tools and motivational techniques to
engage individuals with alcohol use disorders to explore treat-
ment and cessation options.*® Motivational interviewing and
cognitive behavioral strategies form the basis of the patient
interaction. SBIRT is used most frequently in emergency set-

tings with patients who present with acute intoxication and

Table 3 Level of Care for Alcohol Detoxification After Emergent Treatment

ASAM Criteria Level of Severity of | Patient Needs Disposition from Emergency
Withdrawal Management Withdrawal Department
Ambulatory withdrawal Mild -Requires less-than-daily outpatient supervision. Home
management -Able to follow return precautions.
-Likely to adhere to withdrawal management.
-Likely to continue AUD treatment.
Ambulatory withdrawal Moderate -Withdrawal management support and Home with family/outpatient support
management with on-site supervision needed during the day.
monitoring -Has supportive living environment.
-Likely to adhere to withdrawal management.
Residential withdrawal Moderate -24 hr support needed to adhere to withdrawal | Residential detoxification program with
management management. clinical monitoring
-Support important to increase likelihood of
continuing treatment for AUD.
Medically monitored inpatient | Severe -24 hr nursing care with physician support as -Residential detoxification program with
withdrawal management needed. 24 hr clinical monitoring and nursing care.
-Unlikely to adhere to withdrawal management -Consider inpatient medical floor
without medical monitoring. admission.
Medically managed inpatient Severe, -Requires 24 hr nursing care with daily physician | Inpatient medical floor
withdrawal management unstable visits to manage and modify withdrawal.
-History of severe withdrawals, co-morbid Inpatient medical floor
medical condition requiring management,
pregnancy.
-Suicidal or homicidal ideation, co-morbid Inpatient psychiatric unit
psychiatric condition requiring active
management
-Older patients, active delirium tremens, severe Intensive care unit
agitation requiring sedation for safety.

Notes: Data from Simpson et al'® and Mee-Lee et al B
Abbreviations: ASAM, American Society of Addiction Medicine; AUD, alcohol use disorder.
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alcohol-related injuries and has not been studied specifically in
individuals with alcohol withdrawal. Meta-analyses of these
interventions in the ED show a small reduction in drinking in
low to moderate alcohol users with many individual studies
failing to show significant reduction in alcohol consumption.
Interventions with follow-up contact were not superior to
single interactions. There is limited evidence to support
a small reduction in subsequent instances of alcohol-related
injuries.***> More research is needed to establish effective
interventions for individuals presenting to the ED with com-
plications of alcohol use.

Disposition

Once the patient is stabilized and management of the
alcohol withdrawal symptoms is underway in the ED, the
clinician must establish the next appropriate level of care
for further alcohol detoxification for the patient. The
American Society of Addiction Medicine (ASAM) pro-
vides criteria for disposition based on medical needs,
psychiatric needs, readiness for change, and risk of
relapse.®® The clinician should assess these biopsychoso-
cial domains in determining the level of care that the
patient requires for safe detoxification and effective treat-
ment initiation. Options for detoxification include an
extended stay in the ED, discharge home, discharge to an
outpatient treatment facility, or admission to a medical
floor, inpatient psychiatric unit or ICU. Table 3 describes
these criteria and suggests appropriate levels of care.

Conclusion and Future Directions
Nearly half of adults with AUD will experience AWS, and
many of these individuals will be seen in an ED. AWS
carries significant morbidity and mortality on its own, and
the syndrome may complicate co-morbid treatment of
medical illness or trauma. While benzodiazepines have
long been the mainstay of AWS treatment, novel
approaches have garnered increasing evidence and accep-
tance. In their role as gatekeepers to systems of care, ED
clinicians should also be familiar with levels of care and
behavioral interventions available to patients with AUD.
There remain many opportunities for further research
and clinical development. Tools for assessing the risk for
severe alcohol withdrawal and for monitoring the severity
of symptoms need to be validated for use in the ED and
consider the high prevalence of co-morbid medical and
psychiatric illness; symptom scales should also be less
time-consuming to administer, perhaps by considering
the availability of electronic medical record data. The

limits of symptom scales complicate the use of symptom-
triggers and benzodiazepine-sparing protocols in the ED.
Moreover, additional data are required around outcomes of
acute treatment in the ED—for example, treatment reten-
tion outcomes at 7 or 30 days as are commonly cited
among studies of ED-based buprenorphine induction. Use
of these outcomes could allow greater insight into the
utility of the increasing range of medications available
not only for acute withdrawal but also for helping patients
achieve sobriety.

For patients with problematic alcohol use, an emer-
gency department visit can be a life-saving encounter.
Emergency medicine clinicians must recognize their vital
role not only in treating life-threatening withdrawal but
also setting the patient on a path towards recovery.
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