1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Drugs. Author manuscript; available in PMC 2016 August 09.

-, HHS Public Access
«

Published in final edited form as:
Drugs. 2015 March ; 75(4): 353-365. doi:10.1007/s40265-015-0358-1.

IDENTIFICATION AND MANAGEMENT OF ALCOHOL
WITHDRAWAL SYNDROME

Antonio Mirijello?, Cristina D’Angelol, Anna Ferrullil, Gabriele Vassallo!, Mariangela
Antonellil, Fabio Caputo?3, Lorenzo Leggio*®6, Antonio Gasbarrinil, and Giovanni
Addolorato?!

1Alcohol Use Disorders Unit, Department of Internal Medicine, Gemelli Hospital, Catholic
University of Rome, Rome, Italy

2Department of Internal Medicine, SS Annunziata Hospital, Cento, Ferrara, Italy

3Department of Clinical Medicine, “G. Fontana” Centre for the Study and Multidisciplinary
Treatment of Alcohol Addiction, University of Bologna, Bologna, Italy

4Section on Clinical Psychoneuroendocrinology and Neuropsychopharmacology, Laboratory of
Clinical and Translational Studies, National Institute on Alcohol Abuse and Alcoholism, National
Institutes of Health, Bethesda, MD, USA

SIntramural Research Program, National Institute on Drug Abuse, National Institutes of Health,
Baltimore, MD, USA

6Center for Alcohol and Addiction Studies, Department of Behavioral and Social Sciences, Brown
University, Providence, RI, USA

Abstract

Symptoms of alcohol withdrawal syndrome may develop within 6-24 hours after the abrupt
discontinuation or decrease of alcohol consumption. Symptoms can vary from autonomic
hyperactivity and agitation to delirium tremens.

The gold-standard treatment for alcohol withdrawal syndrome is represented by benzodiazepines.
Among them, different agents (i.e., long-acting or short-acting) and different regimens (front-
loading, fixed dose or symptom-triggered) may be chosen on the basis of patient characteristics.
Severe withdrawal could require ICU admission and the use of barbiturates or propofol. Other
drugs, such as alphay-agonists (clonidine and dexmetedomidine) and beta-blockers can be used as
adjunctive treatments to control neuroautonomic hyperactivity. Furthermore, neuroleptics can help
control hallucinations. Finally, other medications for the treatment for alcohol withdrawal
syndrome have been investigated with promising results. These include carbamazepine, valproate,
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sodium oxybate, baclofen, gabapentin, and topiramate. The usefulness of these agents will be
discussed in the text.

1. Introduction

Alcohol use disorder (AUD) was estimated to affect approximately 18% of the general
population lifetime and 5% annually [1]. Moreover, it has been estimated that almost 20% of
adult patients in the emergency rooms suffer from AUD [2] and that the incidence of alcohol
withdrawal syndrome (AWS) in patients admitted to surgical Intensive Care Unit (ICU)
varies from 8 to 40%, and seems to be associated with infectious complications and a higher
mortality rate [3].

Up to 50% of AUD patients experience withdrawal symptoms [4, 5], a minority of whom
requires medical treatment.

AWS represents a clinical condition characterized by symptoms of autonomic hyperactivity
such as agitation, tremors, irritability, anxiety, hyperreflexia, confusion, hypertension,
tachycardia, fever and diaphoresis. AWS usually develops in alcohol-dependent patients
within 6-24 hours after the abrupt discontinuation or decrease of alcohol consumption. It is
a potentially life-threatening condition whose severity ranges from mild/moderate forms
characterized by tremors, nausea, anxiety, and depression, to severe forms characterized by
hallucinations, seizures, delirium tremens and coma [6].

The mild-moderate form of AWS is often self-managed by patients or disappears within 2—7
days from the last drink [5, 7], while the more severe AWS requires medical treatment [4, 5].
The identification and subsequent treatment of AWS is of paramount clinical importance,
given that AWS is one of the causes of preventable morbidity and mortality [8].

The goal of this “Therapy in Practice” paper is to provide a practical tool for the
identification and management of AWS, with a focus on pharmacotherapy.

2. Pathophysiology

Gamma-aminobutyric acid (GABA) represents the main inhibitory neurotransmitter in
central nervous system (CNS) while glutamate represents the main excitatory
neurotransmitter.

Acute alcohol ingestion produces CNS depression secondary to an enhanced GABAergic
neurotransmission [9] and to a reduced glutamatergic activity. The stimulation of GABAA
receptors [10] and the inhibition of N-methyl-D-aspartate (NMDA) receptors [10, 11]
represents the most known mechanisms.

Chronic CNS exposure to alcohol produces adaptive changes in several neurotransmitter
systems, including GABA, glutamate and norepinephrine pathways [12] in order to
compensate for alcohol-induced destabilization and restore a neurochemical equilibrium
[13]. This adaptive phenomenon results in long-term reductions in the effects of alcohol in
the CNS, i.e., folerance[10, 14, 15]. In particular, changes observed after chronic alcohol
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exposure include a reduction in number, function, and sensitivity to GABA of the GABAx,
receptors (down-regulation) [14, 16, 17] and an increase in number, sensitivity and affinity
for glutamate of NMDA receptors (up-regulation) [10, 14, 18]. More recently, an up-
regulation of glutamate receptors a-amino-3-hydroxy-5-methylisoxazole-4-propionic acid
(AMPA) and kainate has been described during AWS [19, 20].

The abrupt reduction or cessation of alcohol intake produces an acute unbalance due both to
the acute reduction of GABA activity and the increase of glutamatergic action, with
consequent hyper excitability and development of AWS symptoms which may start as early
as a few hours after the last alcohol intake [13]. The up-regulation of dopaminergic and
noradrenergic pathways could be responsible for the development, respectively, of
hallucinations and of autonomic hyperactivity during AWS [6].

“Kindling” is represented by an increased neuronal excitability and sensitivity after repeated
episodes of AWS [21, 22]. “Kindling” has been proposed to explain the risk of progression
of some patients from milder to more severe forms of AWS.

3. AWS: identification of symptoms

AWS should be considered among the possible differential diagnoses of patients with
symptoms like those outlined in the Table 1. Health care providers should ask patients about
their drinking habits (duration, amount and frequency of alcohol consumption), the typical
onset of symptoms after a few hours of alcohol abstinence (typically in the morning, at
awakening), and past history of AWS. The Cut down-Annoyed-Guilty-Eye opener (CAGE)
and Alcohol Use Disorders Identification Test (AUDIT) questionnaires [23] may help
identifying AUD patients.

Furthermore, patients with reduced level of consciousness (i.e. trauma and general surgery
patients) at risk for AWS have to be monitored for the appearance of AWS symptoms, and
safely and effectively managed [24, 25].

AWS represents a continuous spectrum of symptoms ranging from mild withdrawal
symptoms to delirium tremens (DT). AWS can start with mild symptoms and then evolve to
more severe forms, or can start with DT, in particular in those patients with previous history
of DT or with history of repeated AWS (kindling phenomenon). Usually, 15t degree AWS
symptoms (tremors, diaphoresis, nausea/vomiting, hypertension, tachycardia, hyperthermia,
tachypnea) begin 6-12 hours after the last alcohol consumption, lasting until the next drink
[26]. In co-morbid patients taking other medications such as B-blockers, significant changes
in vital signs (blood pressure and heart rate) can be masked and appear normal. The 2Md
degree AWS symptoms are characterized by visual and tactile disturbances and generally
start 24h after the last drink. Almost 25% of AWS patients show transient alterations of
perception [27, 28] such as auditory (voices), or, less frequently, visual (zooscopies) or
tactile disturbances [26]. They may be persecutory and cause paranoia, leading to increased
patient agitation [27]. When these symptoms become persistent, the patient has progressed
to alcoholic hallucinosis. However, the patient recognizes the hallucinations as unreal, as
dysperceptions, and maintains a clear sensorium [26].
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Almost 10% of patients showing withdrawal symptoms develops alcohol withdrawal
seizures (3" degree AWS) [14, 29], generally starting after 24-48h from the last drink and
characterized by diffuse, tonic-clonic seizures usually with little or no postictal period [29].
Even if self-limiting in the majority of cases, seizures can be difficult to treat and almost in
one-third of patients, DT may represent a clinical worsening of alcohol withdrawal seizures
[14].

Delirium tremens represents the most severe manifestation (4™ degree) of AWS, as the result
of no treatment or undertreatment of AWS [6], and occurrs approximately in 5% of patients
with AWS [6]. Usually it appears 48—72h after the last drink, although it could begin up to
10 days later. Symptoms last normally 5-7 days [26, 29, 30]. DT is characterised by a rapid
fluctuation of consciousness and change in cognition occurring over a short period of time,
accompanied by severe autonomic symptoms (sweating, nausea, palpitations and tremor)
and psychological symptoms (i.e. anxiety) [6]. The typical DT patient shows agitation,
hallucinations and disorientation. The presence of disorientation differentiates delirium from
alcoholic hallucinosis. Delirium, psychosis, hallucinations, hyperthermia, malignant
hypertension, seizures and coma are common manifestations of DT [26, 29, 31]. DT could
be responsible of injury to patient or to staff, or of medical complications (aspiration
pneumonia, arrhythmia or myocardial infarction), which may lead to death in 1-5% of
patients [32, 33].

After the treatment of acute AWS, some symptoms can persist from weeks to months
following the 5-7 days of acute detoxification period, representing the “protracted AWS”

[6].

4. AWS: diagnosis

According to Diagnostic and Statistical Manual of mental disorders (DSM-5) criteria, the
diagnosis of AWS is based on the observation of signs and symptoms of withdrawal in those
patients who experienced an abrupt reduction or cessation of alcohol consumption [31].
DSM-5 requires the observation of at least two of the following symptoms: autonomic
hyperactivity (sweating or tachycardia); increased hand tremor; insomnia; nausea or
vomiting; transient visual, tactile or auditory hallucinations or illusions; psychomotor
agitation; anxiety; and tonic—clonic seizures [31].

Moreover it is important to differentiate symptoms related to the acute or chronic alcohol
abuse or withdrawal, from those related to other psychiatric disorders [34]. However, from a
practical point of view, the use of a structured interview could be difficult, and it is
conceptually unnecessary, because patients suffering from AWS usually show agitation and
confusion. The Clinical Institute Withdrawal Assessment for Alcohol (CIWA-A) scale has
emerged as a useful tool to assess AWS severity [35], particularly in the 10-item revised
form (CIWA-Ar) [6, 36, 37]. The CIWA-Ar scale requires limited patient cooperation to
evaluate its ten symptoms (table 2). Scores of less than 8 indicate mild withdrawal, 8-15
indicate moderate withdrawal (marked autonomic arousal) and >15 indicate severe
withdrawal and are also predictive of the development of seizures and delirium [38, 39]. If
CIWA-Ar score is <8-10 pharmacological treatment is not necessary, while it may be
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appropriate in those patients scoring between 8 and 15, to prevent the progression to more
severe forms of AWS (see table 3). Pharmacological treatment is strongly indicated in
patients with CIWA-Ar score >15. The evaluation of CIWA-Ar score should be repeated at
least every 8 hours. In patients with scores >8-10 or requiring treatment, CIWA should be
repeated every hour to evaluate the response to treatments.

The Alcohol Withdrawal Scale was developed in order to provide an assessment of AWS,
even in those patients presenting with severe withdrawal and delirium, without requiring the
patient’s participation [40]. In this connection, “hallucinations” and “contact” items were
included for a better identification of DT [40]. This scale consists of 2 subscales (S subscale:
pulse rate, diastolic blood pressure, temperature, breathing rate, sweating, tremor; M
subscale: agitation, contact, orientation, hallucination, anxiety) allowing a separate
assessment of somatic and mental withdrawal symptoms. Mild AWS is identified by a total
score <5; moderate AWS scores 6-9; severe AWS results in a score =10 (table 4).

In clinical practice, physicians have the need to predict the probability of a patient to develop
severe AWS. In particular, in those patients in whom a complete medical history is not
available (i.e. emergency department, trauma unit, ICU), a high risk of complicated AWS
could orientate the medical decision toward a more aggressive treatment, despite presenting
symptoms.

The risk for severe AWS can be assessed by using the LARS (Luebeck Alcohol withdrawal
Risk Scale) [41], or the recently proposed PAWSS (Prediction of Alcohol Withdrawal
Severity Scale) [42].

A variety of clinical conditions could be associated with AWS both as complication of the
disease or of the treatment [6]. In particular, infectious (i.e. pneumonia and sepsis) and
neurological (Wernicke’s encephalopathy) complications could be associated with immune
and nutritional deficits related to AUD, or can be the direct consequence of the mechanical
ventilation and/or ICU stay due to respiratory depression [4]. On this connection physicians
should be aware of these risks in order to start an adequate treatment.

Moreover, it should be underlined that severe medical illnesses (i.e. pneumonia, coronary
heart disease, alcohol liver disease and anaemia) have been reported to precipitate AWS and
to increase the risk of severe AWS [33, 43]. In these patients a prophylactic treatment could
be useful, regardless of CIWA score.

5. AWS: treatment

5.1 Goals of the treatment

AWS is a cause of severe discomfort to patients, symptoms are disabling and patients who
experienced withdrawal, often are afraid to stop drinking for fear of developing withdrawal
symptoms again. The main goal of the treatment is to minimize the severity of symptoms in
order to prevent the more severe manifestations such as seizure, delirium and death and to
improve the patient’s quality of life [6, 44]. Moreover an effective treatment of AWS should
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be followed by efforts in increasing patient motivation to maintain long-term alcohol
abstinence and facilitate the entry into a relapse prevention program [6, 44].

Patients suffering from mild to moderate AWS can be managed as outpatients while more
severe forms should be monitored and treated in an inpatient setting. The availability of an
Alcohol Addiction Unit is of help in the clinical evaluation, management, and treatment of
AWS patients, with a reduction in hospitalization costs. Patients can be managed principally
as outpatients and transferred to the inpatient unit only when the clinical situation requires
[45].

5.2 General treatment and supportive care

Non-pharmacologic interventions are the first-line approach and, sometimes, the only
approach required. They include frequent reassurance, reality orientation, and nursing care
[38]. A quiet room without dark shadows, noises, and other excessive stimuli (i.e. bright
lights) is recommended [46].

Routine examination should include blood (or breath) alcohol concentration, complete blood
count, renal function tests, electrolytes, glucose, liver enzymes, urinalysis and urine
toxicology screening. General supportive care should correct fluid depletion, hypoglycemia
and electrolytes disturbances, and should include hydration and vitamin supplementation. In
particular, thiamine supplementation and B-complex vitamins (including folates) are
essential for the prevention of Wernicke’s encephalopathy (WE) [47]. Thiamine can be given
routinely in these patients given the absence of significant adverse effects or
contraindications [46]. Moreover, since the administration of glucose can precipitate or
worsen WE, thiamine should be administered before any glucose infusion [48]. Finally, with
the exception of patients with cardiac arrhythmias, electrolytes disturbances or previous
history of AWS-related seizures, there is no evidence to support the routine administration of
magnesium during AWS [49].

5.3 Drugs for the treatment of AWS

The treatment of AWS requires the use of a long-acting drug as a substitutive agent to be
gradually tapered off [50] (figure 1).

The ideal drug for AWS should have a rapid onset and a long duration of action in reducing
withdrawal symptoms and a relatively simple metabolism, not depending on liver function.
It should not interact with alcohol, should suppress the “drinking behavior” without
producing cognitive and/or motor impairment and it should not have a potential for abuse
[21, 51, 52].

5.4 Benzodiazepines

At present benzodiazepines (BZDs) represent the “gold-standard” in the treatment of AWS
[53, 54]. Furthermore, BZDs represent the only class of medications with proven efficacy in
preventing the development of complicated forms of AWS, with a reduction in the incidence
of seizures (84%), DT and the associated risk of mortality [53, 55-57]. In particular, in the
United States, BZDs are the first choice treatment, while in Europe, clomethiazole is also
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widely used [54]. The efficacy of BZDs in the treatment of AWS seems to be mediated by
their stimulation of GABA receptors with alcohol mimicking effects [50].

No study has shown a clear superiority of any agent over the others. The greater evidence
exists for the long-acting agents (chlordiazepoxide and diazepam) [58, 59], given their
ability to produce a smoother withdrawal [60]. The clinical effect is mediated by the drug
(BZD) per se, and by its active metabolites produced by phase | liver oxidation.
Subsequently all products of oxidative metabolism are inactivated by phase 11 liver
glucuronidation and excreted [21, 61]. However, in patients with reduced liver metabolism,
such as in the elderly or in those with advanced liver disease, the use of short-acting agents
may be preferred in order to prevent excessive sedation and respiratory depression [55]. In
these cases, oxazepam and lorazepam represent the drugs of choice due to the absence of
oxidative metabolism and active metabolites [21, 54, 61] (table 5).

The possibility of multiple administration routes (oral, intramuscular [I.M.], or intravenous
[1.V.]) represents an advantage of BZDs. The 1.V. route should be preferred for moderate to
severe AWS because of the rapid onset of action, while the oral route can be used in the
milder forms. Chlorodiazepoxide and diazepam should not be administered I.M. due to their
erratic absorption; lorazepam can be administered by all three routes; oxazepam can be
administered only orally, while midazolam can be given intravenously as continuous
infusion [60].

A “fixed-dose”, rather than a “loading dose” or a “symptoms-triggered” regimen can be
adopted for the management of AWS.

With the fixed-dose approach, the chosen drug (i.e. diazepam 10 mg QID for 1 day, then 5
mg QID for 2 days, then tapering off; alternatively chlordiazepoxide 50-100 mg QID for 1
day, then 25-50 mg QID for 2 days, with subsequent tapering off) is given at regular
intervals (independently from patient’s symptoms), tapering off the dose by 25% per day
from day 4 to day 7. Additional doses can be administered if symptoms are not adequately
controlled. This approach is highly effective and could be preferred in those patients at risk
for severe AWS, or in those patients with history of seizures or DT (table 3). However
patients should be monitored for the risk of excessive sedation and respiratory depression
[59, 62].

The loading-dose strategy requires the administration of a moderate-to-high dose of a long-
acting benzodiazepine (i.e. diazepam 10-20 mg or chlordiazepoxide 100 mg, every 1-2
hours) in order to produce sedation; successively, drug levels will decrease (auto-taper)
through metabolism. The risk of BZD toxicity is high during the early phase of the treatment
and the patient requires a strict clinical monitoring to prevent BZD toxicity. However, this
approach seems to produce the shorter treatment course secondary to the progressive auto-
tapering of drug levels and to reduce the incidence of severe AWS promoting recovery from
AWS [59].

The last scheme, symptom-triggered, is based on the administration of the chosen drug
(diazepam 5-20 mg, chlordiazepoxide 50-100 mg or lorazepam 2—-4 mg) if CIWA-Ar score
is >8-10. Symptom severity is measured hourly. The dose is adjusted (i.e. from 5 to 10 mg
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of diazepam) according to the severity of the symptoms [50], and can be repeated every hour
until the CIWA-Ar score decreases to <8. The use of CIWA-Ar score seems to be useful and
effective in the dose-adjustment of the drug.

Trials comparing different AWS treatment strategies did not find clear evidence of the
superiority for one of these regimens [62-64]. However, the symptom-triggered regimen has
been shown to reduce total BZD consumption and treatment duration with respect to fixed-
dose in patients at low risk for complicated AWS [53].

From a practical point of view, in an inpatients setting in which an intensive care unit (ICU)
is rapidly available the front-loading scheme could be safely chosen. On the contrary, if ICU
is not available but a strict clinical observation is possible, symptom-triggered regimen could
be preferred in order to reach the clinical effect with the minimum BZD administration. The
fixed-dose treatment represents the recommended regimen in those patients at risk for
complicated AWS, with history of seizures or DT (in whom drugs should be administered
regardless of the symptoms) [60].

BZDs administration represents the cornerstone for the management of any grade of AWS,
including seizures and DT. In particular, the European Federation of Neurological Societies
recommends the use of benzodiazepines for the primary prevention and for the treatment of
AWS-related seizures. The drugs of choice are lorazepam and diazepam. Although
lorazepam has some pharmacological advantages to diazepam, the differences are minor
and, because i.v. lorazepam is largely unavailable in Europe, diazepam is recommended.
Other drugs for detoxification should only be considered as add-on treatments (Level A
recommendation) [65]. Despite its primary indication as anticonvulsivant drug, phenytoin
has been shown to be ineffective in the secondary prevention of alcohol withdrawal seizures
in placebo-controlled trials [66]. Thus its use should be avoided.

Treatment of DT requires the use of BZDs as primary drugs, with the possible use of
neuroleptics to control psychosis and dysperceptions (see further).

The use of BZDs is, however, associated with increased risk of excessive sedation, motor
and memory deficits and respiratory depression, and these effects are more pronounced in
patients with liver impairment [54]. Moreover the risk of abuse and dependence [51, 67]
limits BZD use in AD patients [54].

5.5 Barbiturates and propofol

The use of barbiturates in the treatment of AWS has been limited given their narrow
therapeutic window, the risk of excessive sedation and the interference with the clearance of
many drugs [46, 68]. However, in the setting of ICU, in those patients requiring high doses
of BZDs to control AWS symptoms or developing DT, barbiturates maintain a specific
indication. The combination of phenobarbital with benzodiazepines promotes BZD binding
to the GABA receptor, possibly increasing the efficacy of the benzodiazepine action [69].
In patients affected by severe DT requiring mechanical ventilation, the combination of
benzodiazepines and barbiturates produces both a decrease in the need of mechanical
ventilation and a trend towards a decrease in ICU length of stay [70].
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In the ICU setting, propofol is a promising drug. The main advantages are represented by its
antagonist effect on the NMDA receptor, by GABA stimulation, and by its short duration
of effect, that allows a rapid evaluation of patient’s mental status after discontinuation [71,
72]. These characteristics make propofol a useful therapeutic option in patients with severe
delirium tremens, who are poorly controlled with high doses of benzodiazepines [73].
However, the use of this drug requires clinical monitoring, endotracheal intubation and
mechanical ventilation. In the setting of ICU, in those patients requiring sedation and
mechanical ventilation, the Sedation-Agitation Scale (SAS) or the Richmond Agitation-
Sedation Scale (RASS) can be used to titrate sedation [2—-70].

5.6 Other Drugs

More recently, other drugs have been investigated as treatments for AWS (figure 1).

5.6.1 Alphay-agonists, beta-blockers and neuroleptics—These classes of
medications have been tested and are currently used as adjunctive treatment for AWS.
However, the lack of efficacy in preventing severe AWS and the risk of masking AWS
symptoms make these drugs not recommended as monotherapy. They should be used only as
adjunctive treatment, in patients with co-existing comorbidities, and to control neuro-
autonomic manifestations of AWS when not adequately controlled by BZDs administration.

The administration of these drugs as monotherapy could mask AWS symptoms and reduce
CIWA-Ar scores with a consequent reduction of the prescription of BZDs and possible risk
to develop complicated AWS.

Beta-blockers (e.g. atenolol) could be used to treat hyperarousal symptoms in patients with
coronary artery disease [74]. However, given their effect on tremors, tachycardia and
hypertension, these drugs could mask AWS symptoms and should be considered only in
conjunction with BZDs in patients with persistent hypertension or tachycardia [54].

The use of alphay-agonists could have a role in the management of AWS. Parenteral
administration of clonidine may be associated with sedation and other side effects, while low
doses of clonidine (oral, transdermal) may have a role in the control of AWS symptoms via a
reduction of autonomic hyperactivity (hypertension and tachycardia) [75]. The use of
dexmedetomidine, a more selective alfa2-receptor agonist, showed interesting results in
controlling sympathetic symptoms with less sedation than clonidine as adjunctive drug to
lorazepam for severe AWS, and with a possible BZD-sparing effect. However, bradycardia
was a commonly observed side-effect. Moreover, these results require further investigations
and validation [76].

Neuroleptics (i.e., haloperidol) are generally used for the management of hallucinosis and
delirium. However, given their lack of effect in preventing the worsening of AWS, their
facilitating effect on the development of seizures and the risk of QT prolongation, the use of
neuroleptic agents as monotherapy is contraindicated. Moreover they are associated with a
longer duration of delirium, higher complication rate and higher mortality [77]. The use of
neuroleptics should be reserved as adjunctive treatment in the case of agitation, perceptual
disturbances, or disturbed thinking not adequately controlled by BZDs [54].
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5.6.2 Carbamazepine—Carbamazepine is a tricyclic anticonvulsant able to produce a
GABAergic effect and to block NMDA receptors [78]. It has been shown to be an effective
drug in the treatment of AWS, at least in mild to moderate forms, producing an effect
superior to placebo and non-inferior to BZDs [60, 78]. The proposed treatment scheme is
600—-800 mg/day on day 1, tapered down to 200 mg over 5 days [7]. A reduction of alcohol
relapse has also been showed in the post-AWS phase [7, 79]. However, side effects
associated with long-term administration (i.e. nausea, vomiting, dermatitis, Steven-Johnson
syndrome, agranulocitosis) could limit its extensive use. Moreover, given its drug-drug
interaction potential, this drug may be difficult to manage in patients with in patients with
multiple comorbidities and treated with other medications [80]. Oxcarbazepine (900 mg for
3 days, 450 mg for 4th day, 150 mg for 5th day), a metabolite of carbamazepine, due to the
only weak induction of Cytochrome P450 and the kidney excretion, could represent a valid
alternative to carbamazepine [6]. However its role in AWS remains to be completely
demonstrated.

5.6.3 Valproate—Valproic acid (400-500 mg tid) is able to produce a dose-dependent
improvement of AWS symptoms [6, 81], with a reduced incidence of seizures and a
protection toward the worsening of AWS severity (anti-kindling effect). These
characteristics make valproic acid an interesting and promising drug in the outpatient
management of mild-to-moderate forms of AWS [82]. The most commonly observed side-
effects were gastrointestinal distress, tremor and sedation [22]. The possible increase of liver
enzymes (transaminases) could limit its use in AD patients with liver impairment.

5.6.4 Sodium Oxybate—Sodium Oxybate (SMO) also called gamma-hydroxybutyric
acid is a short-chain fatty acid that occurs naturally in mammalian brain, in particular in the
thalamus, hypothalamus and basal ganglia. SMO is structurally similar to the inhibitory
neurotransmitter GABA, binding to SMO and GABAg receptors with high and low affinity,
respectively [83]. Given SMO’s alcohol-mimicking effects on CNS [84], this drug was
tested in preclinical and clinical setting for the treatment of AWS [85]. The efficacy of
repeated doses of SMO (50 mg/kg/day in three divided doses) has been shown in
comparative studies versus benzodiazepines [86, 87] and versus clomethiazole [88]. In
almost all studies of SMO in patients with AWS in different clinical setting, the primary
efficacy endpoint was the decrease of the CIWA-Ar score and/or CIWA-Ar subscores [36].
A meta-analysis performed in 2010 by The Cochrane Collaboration showed that SMO (50
mg/kg/day) is more effective than placebo in reducing AWS symptoms score, with an
efficacy equivalent to benzodiazepines and clomethiazole. No differences between the
groups were observed for side effects and numbers of drop-outs between treatments [89].
Recently the GATE 1 study, a phase 1V, multicenter, multinational, randomized, active drug-
controlled study (double-blind, double dummyy), with parallel groups evidenced the efficacy
of SMO and non-inferiority of SMO vs oxazepam in the treatment AWS [90]. The efficacy
and the safety of oral SMO in the long-term treatment of alcohol dependence, [85, 89],
makes this drug useful in the treatment of both AWS and long-term treatment for alcohol
relapse prevention.
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SMO has been approved in some European countries for the treatment of alcohol withdrawal
syndrome (AWS) and for relapse prevention and maintenance of abstinence. It is not
approved for this indication in other countries, as its addictive properties limit its use [91].
However, at therapeutic doses for the treatment of alcohol-dependent patients SMO abuse
seems to be a relatively limited phenomenon [92]. Future studies are needed to clarify these
aspects.

5.6.5 Baclofen—Baclofen is a GABAg receptor agonist, currently used to control
spasticity [93]. Baclofen is able to reduce AWS by activating GABAg receptors that might
offset AWS-associated enhanced function of NMDA receptors [94]. Moreover baclofen is
able to prevent the sensitization of withdrawal anxiety caused by repeated withdrawals [95].

A randomized single-blind study comparing baclofen (10 mg tid for 10 days) vs. diazepam
(0.5-0.75 mg/kg/day for 6 consecutive days, tapering the dose by 25% daily from day 7 to
day 10) in the treatment AWS did not find any significant differences between the two drugs
in CIWA-Ar score reductions [96]. Moreover, the oral route administration [96, 97] gave the
possibility of an outpatient treatment regimen, resulting in a significant reduction in the cost
of treatment compared to inpatient AWS treatment.

A more recent double-blind placebo-controlled trial found that the use of baclofen was
associated with a significant reduction in the use of ‘as-needed’ lorazepam in the
management of AWS [98]. Furthermore some clinical evidence suggests that the use
baclofen could have a potential role in the prophylaxis of AWS in hospitalized patients at
risk for AWS [99].

Baclofen seems to be an easily manageable drug, without significant side effects. At the
prescribed doses, there have not been any reports of euphoria or other pleasant effects
caused by the drug. Although these data are encouraging, further confirmatory studies are
needed to establish the role of baclofen in AWS. Baclofen showed its efficacy in alcohol
relapse prevention [100, 101] suggesting that it could represent a promising drug in the
treatment of both AWS and post-withdrawal [102]. The lack of any significant side effect
and of liver toxicity [103] makes it possible to use this drug for the treatment of AUD
patients affected by liver disease [104].

5.6.6 Gabapentin—Gabapentin is a medication structurally similar to GABA, approved
for the adjunctive treatment of partial seizures. Its final effect seems to be an amplification
of brain GABA synthesis [105]. At present, data on the efficacy of gabapentin in the
treatment of AWS are controversial. Preliminary clinical studies suggest the possible
efficacy of gabapentin in the treatment of AD patients affected by AWS (400 mg tid for 3
days, 400 mg bid for 1 day, then 400 mg for 1 day) [106, 107]. In a retrospective study
analyzing both out- and inpatients treated with gabapentin, the drug seemed to be effective
in the treatment of mild-to-moderate AWS, while it was less effective in severe AWS [108].
More recently the safety and effectiveness of gabapentin in the treatment of tonic—clonic
seizures associated with AWS have been demonstrated [109]. An open-label study
conducted with 27 inpatients compared gabapentin to phenobarbital and demonstrated no
difference between the two drugs [110]. However, in a double-blind placebo-controlled trial,
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gabapentin was not more effective than placebo in the management of AWS [111]. A
possible explanation of this lack of effect could be the too low entry dose. Moreover, it has
been speculated that gabapentin’s effects are at least partially related to its sedative effects,
that could be useful in the treatment of the sleep disturbances typically present during AWS
[112]. In summary, further confirming data are required on the possible utility of gabapentin
in AWS [113]. If confirmed, also gabapentin would be an interesting option in the treatment
of AD patients, from AWS to alcohol relapse prevention [114, 115].

5.6.7 Topiramate—Topiramate is an anticonvulsant with several mechanisms of action. In
particular, topiramate produces an increase in GABA receptor-mediated inhibitory activity
and antagonizes AMPA and kainate glutamate receptors with a consequent reduction in DA
release in the nucleus accumbens. It is able to modulate ionotropic channels, inhibiting L-
type calcium channels, limiting the activity of voltage-dependent sodium channels and
facilitating potassium conductance. All these effects are at the basis of topiramate’s ability to
reduce the hyperactivity and resulting anxiety of AWS [116].

Open-label studies showed the efficacy of topiramate (50 mg bid or once a day) in reducing
the incidence of AWS seizures [117] and symptoms [118]. The ability of topiramate to
produce an effect on multiple neurotransmitter systems represents the rationale for the use of
topiramate in the treatment of AWS [119]. Considering these preliminary data of topiramate
in AWS, and its efficacy in promoting alcohol abstinence [116, 120, 121], topiramate too
could represent an interesting pharmacological option for the treatment of AUD from AWS
to long-term detoxification [105].

6 Conclusions

AWS represents a potentially life-threatening medical condition typically affecting AUD
patients abruptly decreasing or stopping alcohol consumption. AWS should be considered in
the differential diagnosis of any patients showing symptoms of autonomic hyperactivity. The
use of a clinician-administered scale (CIWA-Ar or Alcohol Withdrawal Scale) is important
to diagnose AWS and start adequate treatment. BZDs represent the gold standard treatment
as a result both for their high rate of efficacy and being the only medications with proven
ability to prevent the complicated forms of AWS (seizures, DTs).

The treatment of AWS may be challenging. The initial phase is characterized by patient
agitation and non-collaboration. This phase should be aggressively treated, in order to
reduce the risk of medical complications (seizures, DTs, death), reduce patient suffering and
improve quality of life. The direct effect of these measures will be, in most of cases, a strong
physician-patient relationship. The latter is necessary to improve patient’s disposition toward
medical management and to start a long-term, multidisciplinary treatment of alcohol
dependence.

While BZD’s addictive properties limit their long-term use [67], the possibility of using
other pharmacological agents able to be effective both for the treatment of AWS and the
subsequent long-term program for alcohol relapse prevention represents an advantage, i.e.
carbamazepine, SMO, baclofen, gabapentin and topiramate.
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The early administration of a non-BZD agent together with gold-standard treatments
represents a useful option to reduce the need for extra-dose BZD prescription (BZD-sparing
drugs) [98] and to start a medication with anti-craving properties (figure 1).

However, it is important to keep in mind that at present, BZDs are the most effective and
manageable drugs for the treatment of AWS.
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Perform blood tests (blood alcohol
Suspected Alcohol Withdrawal Syndrome (autonomic hyperactivity, agitation, tremor, seizures, delirium) concentration, liver enzymes, gGT,

. . Mcyv, gl , electrolytes).
Assess using CIWA-Ar scale or Alcohol Withdrawal Scale glucose, electrolytes)

Assess CAGE and/or AUDIT

1duosnue Joyiny

CIWA-Ar < 8: mild AWS
Outpatients setting
- general treatment
- supportive care

- pharmacological treatment not strictly

CIWA-Ar 8-15: moderate AWS
Outpatients setting if not contraindicated*
- general treatment
- supportive care

- treatment indicated with BZDs

CIWA-Ar > 15: severe AWS
Inpatients setting
- general treatment
- supportive care

- treatment indicated with I.V. BZDs**

1duosnuely Joyiny

indicated
- non-BZD drugs as BZD-sparing drug (e.g.

carbamazepine, gabapentin, valproic acid,
SMO, baclofen, topiramate)

- barbiturates and propofol in refractory forms
- possibility to prescribe non-BZD drugs as

monotherapy to treat AWS and to start - alpha2-agonists, beta-blockers, neuroleptics as

alcohol relapse prevention (i.e. adjunctive treatment for autonomic hyperactivity

carbamazepine, gabapentin, valproic acid,
SMO, baclofen, topiramate)

*contraindication to outpatients setting: coexisting acute or chronic illness (e.g. pneumonia, liver cirrhosis), No possibility for follow-up or no contact person to monitor
the patient, pregnancy, seizure disorder or history of alcohol withdrawal seizures, suicide risk. [46]

**BZD administration schemes:
- loading dose: diazepam 10-20 mg or chlordiazepoxide 100 mg, every 1-2 hours i.v., until sedation. Then auto-tapering off. (High risk of excess of sedation: ICU
rapidly available)
- symptom-triggered: diazepam 5-20 mg or chlordiazepoxide 50-100 mg or lorazepam 2-4 mg if CIWA-Ar >8-10. Assess CIWA-Ar hourly and adjust the dose
(i.e. from 5 to 10 mg of diazepam) according to symptoms severity
- fixed-dose: diazepam 10 mg QID for 1 day, then 5 mg QID for 2 days, then tapering off; alternatively chlordiazepoxide 50-100 mg QID for 1 day, then 25-50 mg
QID for 2 days, with subsequent tapering off (to be preferred in patients at risk for severe AWS)

Abbreviations: CIWA-Ar (Clinical Institute Withdrawal Assessment for Alcohol, revised); DT (delirium tremens); ICU (Intensive Care Unit); gGT (gamma-
glutamyltransferase); MCV (mean corpuscular volume); BZD (benzodiazepine); AWS (Alcohol Withdrawal Syndrome); SMO (sodium oxybate), CAGE (Cut down-
Annoyed-Guilty-Eye opener); AUDIT (Alcohol Use Disorders Identification Test).

Figure 1.

1duosnuepy Joyiny

1duosnue Joyiny

Drugs. Author manuscript; available in PMC 2016 August 09.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Mirijello et al.

TABLE 1

Signs and symptoms of alcohol withdrawal syndrome, divided per stage [60, 74].

Stage Time of onset after last drink | Signs and symptoms

| — Minor Withdrawal Symptoms | 6-12 h Tremors, diaphoresis,
nausea/vomiting, hypertension,
tachycardia, hyperthermia, tachypnea

11 — Alcoholic Hallucinosis 12-24 h Dysperceptions: Visual (zoopsy),
auditory (voices) and tactile
(paresthesia)

111 - Alcohol Withdrawal seizures | 24-48 h Generalized tonic-clonic seizures (with
short or no postictal period)

IV — Delirium Tremens 48-72 h delirium, psychosis, hallucinations,

hyperthermia, malignant
hypertension, seizures and coma

Drugs. Author manuscript; available in PMC 2016 August 09.
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Clinical Institute Withdrawal Assessment for Alcohol — revised (CIWA-Ar) scale [36].

TABLE 2

Clinical Institute Withdrawal Assessment for Alcohol revised

Symptoms

Range of scores

Nausea or vomiting

0 (no nausea, no vomiting) =7 (constant nausea and/or vomiting)

Tremor

0 (no tremor) — 7 (severe tremors, even with arms not extended)

Paroxysmal sweats

0 (no sweat visible) — 7 (drenching sweats)

Anxiety

0 (no anxiety, at ease) — 7 (acute panic states)

Agitation

0 (normal activity) — 7 (constantly trashes about)

Tactile disturbances

0 (none) — 7 (continuous hallucinations)

Auditory disturbances

0 (not present) — 7 (continuous hallucinations)

Visual disturbances

0 (not present) — 7 (continuous hallucinations)

Headache

0 (not present) — 7 (extremely severe)

Orientation/clouding of sensorium

0 (orientated, can do serial additions) — 4 (Disorientated for place
and/or person)

Modified from: Sullivan JT, Sykora K,

Page 21

Schneiderman J, Naranjo CA, Sellers EM. Assessment of alcohol withdrawal: the revised Clinical Institute
Withdrawal Assessment for Alcohol Scale (CIWA-Ar). Br J Addict 1989;84:1353-7.
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TABLE 3

Risk factors for severe alcohol withdrawal syndrome (CNS: central nervous system; BAL.: breathe/blood

Page 22

alcohol concentration; CIWA-Ar: Clinical Institute Withdrawal Assessment for Alcoholism, revised; AST:

aspartate aminotransferase) [42, 60].

Previous episodes of alcohol withdrawal (detoxification, rehabilitation, seizures, delirium tremens

Concomitant use of CNS-depressant agents, such as benzodiazepine or barbiturates

Concomitant use of other illicit substances

High blood alcohol level (BAL) on admission (i.e. >200 mg/dl)

Evidence of increased autonomic activity (i.e. systolic blood pressure > 150 mmHg, body temperature >
38°C)

Older age

Moderate to severe alcohol withdrawal at diagnosis (CIWA-Ar > 10)

Medical or surgical illness (i.e. trauma, infection, liver disease, CNS infection, electrolyte
disturbances, hypoglycaemia, etc.)

Severe alcohol dependence

Abnormal liver function (elevated AST)

Recent alcohol intoxication

Male sex
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Table 5
Pharmacokinetic characteristics of different benzodiazepines used to treat alcohol withdrawal syndrome [21,
54, 61]
DRUG HALF-LIFE ACTIVE METABOLISM | EXCRETION
METABOLITES
Diazepam 20-80h Yes Hepatic Hepatic — urinary
(metabolites 30- (metabolites)
100 h)
Chlordiazepoxide | 5-30 h Yes Hepatic Hepatic — urinary
(metabolites 30- (metabolites)
200 h)
Lorazepam 10-20 No Hepatic Urinary, fecal
Oxazepam 10-20 No Hepatic Urinary
Midazolam 2-6 Yes Hepatic, Gut Urinary
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