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ABSTRACT

Gut Microbiota, Pharmacological Management.

Alcohol Withdrawal Syndrome (AWS) occurs when chronic alcohol consumption is abruptly stopped, leading to
significant distress and health risks. It results from an imbalance between GABA and NMDA receptors, causing
symptoms ranging from mild anxiety to severe seizures and delirium tremens. While benzodiazepines remain the
primary treatment, emerging pharmacological targets—such as corticotropin-releasing factor, sigma receptors,
opioid receptors, potassium channels, ghrelin, and gut microbiota—offer potential alternatives. This review
explores the pathophysiology, neurobiological mechanisms, and advancements in AWS treatment, highlighting
novel therapeutic strategies that could improve clinical outcomes.

KEYWORD: Alcohol Withdrawal Syndrome (AWS), Neurotransmitters, GABA, NMDA Receptors,
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INTRODUCTION

Alcohol withdrawal syndrome (AWS) occurs when an
individual who has engaged in heavy and prolonged
alcohol consumption either reduces or ceases alcohol
intake, leading to the onset of at least two symptoms
within hours to a few days. These symptoms include
autonomic hyperactivity, tremors in the hands, difficulty
sleeping, nausea or vomiting, temporary sensory
disturbances (Such as visual, auditory, or tactile
hallucinations),  heightened  psychomotor activit?/,
anxiety, or generalized tonic-clonic  seizures.”
Approximately half of individuals with alcohol use
disorder (AUD) may experience withdrawal symptoms
upon reducing alcohol consumption.?

The development of AWS is attributed to neuroadaptive
changes in the central nervous system caused by chronic
alcohol consumption. This results in a downregulation of
GABAergic receptors and an upregulation of
glutamatergic receptors.®! Consequently, when alcohol
intake suddenly stops, the central nervous system enters
a hyperexcitable state, leading to symptoms that range
from mild tremors and anxiety to more severe conditions
such as seizures and delirium tremens (DT), which can
affect up to 5% of AWS patients.™*!

AWS is frequently observed in hospitalized patients and,
if left untreated, can be life-threatening.l*® Despite its

prevalence, there is a lack of high-quality evidence to
guide treatment strategies for managing AWS in inpatient
settings. The syndrome primarily arises due to an
imbalance between the inhibitory neurotransmitter
gamma-aminobutyric acid (GABA) and the excitatory
neurotransmitter glutamate. Chronic alcohol use leads to
a decrease in GABA receptor activity and a
compensatory  increase  in  N-methyl-D-aspartate
(NMDA) receptor activity, which binds glutamate. When
alcohol is abruptly removed, the central nervous system
is flooded with excitatory glutamate, exacerbating
withdrawal symptoms. The primary goal of treatment is
to prevent the progression to DT by restoring
neurochemical balance. Benzodiazepines (BZDs) remain
the primary treatment due to their ability to enhance
GABA A receptor function. More recently, phenobarbital
has gained attention as an alternative treatment, as it not
only enhances GABA A receptor activity but also inhibits
glutamate, potentially addressing benzodiazepine
resistance.

Research on inpatient AWS treatments is limited due to
small study sizes and the exclusion of patients with
significant medical or surgical comorbidities."¥
despite these conditions frequently co-occurring in
hospitalized and critically ill patients. AWS presents on a
spectrum of neurophysiological symptoms, which are
influenced by the severity of AUD and other underlying

WWW.ejpmr.com | Vol 12, Issue 4, 2025.

ISO 9001:2015 Certified Journal | 145



http://www.ejpmr.com/

Anusha et al.

European Journal of Pharmaceutical and Medical Research

medical conditions that impact brain signalling
pathways.?>*1 Additionally, AWS has been linked to
prolonged intensive care unit (ICU) and hospital stays,
an increased risk of hospital-acquired infections and
sepsis, and higher in-hospital mortality rates.'®?

Epidemiology

The overall prevalence of alcohol withdrawal in the
general population is relatively low, with an estimated
5% of U.S. adults experiencing it in 1995. However,
rates are significantly higher among individuals
undergoing detoxification and rehabilitation for alcohol
dependence, reaching as much as 86%.22 A national
survey conducted in the UK in 2002 revealed that
hazardous drinking was self-reported by 38% of male
respondents and 23% of female respondents, defined as
consuming five or more drinks for men and three or
more drinks for women on a typical drinking day."**!

In medical settings, the prevalence of alcohol abuse or
dependence is even greater, with approximately 20% of
hospital inpatients affected and up to 40% of individuals
seeking care in Accident and Emergency (A&E)
departments.?*?® The financial impact of alcohol misuse
on the UK economy is substantial, with an estimated cost
to the National Health Service (NHS) of £1.5 hillion in
2000/2001. Alcohol-related issues accounted for a
significant proportion of healthcare burdens, contributing
to approximately one in every 26 hospital bed days./*!
Despite the widespread impact of alcohol misuse,

dedicated alcohol specialists were present in only 12.8%
of NHS general hospitals in 2000 and 2003."
Additionally, there has been limited development of
comprehensive guidelines to assist healthcare providers
in managinc]] and treating alcohol withdrawal syndrome
(AWS) ) [28-30

Pathophysiology

The acute consumption of ethanol suppresses central
nervous system (CNS) activity by enhancing GABAergic
neurotransmission  while  simultaneously  reducing
glutamatergic activity.®**¥ However, prolonged alcohol
use leads to an adaptive recalibration of neurotransmitter
systems, including  GABA, glutamate, and
norepinephrine,  ultimately  contributing to the
development of alcohol tolerance.**®

When alcohol intake is abruptly reduced or discontinued,
blood ethanol levels drop, resulting in diminished
GABAergic activity and heightened glutamatergic
activity. This disruption creates neuronal
hyperexcitability, which manifests as symptoms of
alcohol withdrawal syndrome (AWS). These symptoms
can include neuropsychiatric complications such as
seizures and delirium tremens (DT), driven by autonomic
nervous system hyperactivity.**" Furthermore, repeated
episodes of withdrawal can lead to a phenomenon known
as "kindling," where cumulative neuronal excitability
results in progressively more severe AWS over time.3*]

| Social drinking |

| Problem/abusive drinking|

Altered brain function

The prediction of alcohol withdrawal syndrome
severity scale

The Alcohol Withdrawal Severity Scale Prediction
(PAWSS) is the 10 most important clinical characteristics
found in the comprehensive literature review were used
to develop the PAWSS, which is linked to the creation of
AWS. There are three components to PAWSS: (A) the
threshold criteria, which determine whether the patient
drank alcohol within 30 days prior to admission and/or
had a positive blood alcohol level (BAL) upon
admission; (B) a series of 10 Yes/No questions from the
patient interview; and (C) clinical evidence, which

Acute/protracted withdrawal symptoms

evaluates known risk factors for withdrawal and current
clinical status (refer to Fig: PAWSSTool). Because a
patient who has not consumed alcohol in the 30 days
prior to the visit is thought to be beyond the window for
withdrawal and unlikely to have AWS, regardless of
whether the patient has an AUD, the threshold question
was added. (Hall & Zador, 1997; Schuckit, 2009); no
further PAWSS questions are posed after then. If a
patient does, in fact, endorse recent alcohol consumption
(i.e., within the last 30 days), the second section of the
PAWSS will ask 10 questions that evaluate established
risk factors for withdrawal and current clinical status.
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Since the literature indicates that clinical interviews can
yield the most accurate information on alcohol abuse and
relapse when compared to collateral information or
specific laboratory data (such as BAL), the PAWSS is

primarily based on patients' self-reports of alcohol intake
and history (Cherpitel et al., 2007; Di Martini et al.,
2001).10

Prediction of Alcohol Withdrawal Severity Scale
(PAWSS)

Maldonado et al, 2015

Part A: Threshold Criteria:
Have you consumed any amount of alcohol (i.e., been
drinking) within the last 30 days? OR did the patient have a
“+” BAL on admission?
IF the answer to either is YES, proceed with test:

(““¥Y” or “N*, no point)

Part B: Based on patient interview: (1 point each)

1. Have you been recently intoxicated/drunk, within the last 30
days?

2. Have you ever undergone alcohol use disorder rehabilitation
treatment or treatment for alcoholism™?
(i.e., in-patient or out-patient treatment programs or AA attendance)

W

. Have you ever experienced any previous episodes of
alcohol withdrawal, regardless of severity?

. Have you ever experienced blackouts?
. Have you ever experienced alcohol withdrawal seizures?

. Have you ever experienced delirium tremens or DT’'s?

N0 o0 b

. Have you combined alcohol with other “downers” like
benzodiazepines or barbiturates, during the last 90 days?

]

. Have you combined alcohol with any other substance of
abuse, during the last 90 days?

Part C: Based on clinical evidence: (1 point each)

9. Was the patient’s blood alcohol level (BAL) on presentation = 2007

10. Is there evidence of increased autonomic activity?
(e.g., HR > 120 bpm, tremor, sweating, agitation, nausea)

Total Score:

Notes:r Maximum score = 10. This instrument is intended as a SCREENING TOOL. The greater the
number of positive findings, the higher the risk for the development of AWS.
A score of = 4 suggests HIGH RISK for moderate to severe (complicated) AWS; prophylaxis and/or

treatment may be indicated.

Alcohol withdrawal syndrome: Treatment

Goals of the treatment

The primary goals of treating alcohol withdrawal
syndrome (AWS) are to alleviate withdrawal symptoms,
prevent complications such as seizures and delirium
tremens (DT), reduce the risk of mortality, and support
the patient in achieving long-term abstinence from
alcohol. Prompt and appropriate intervention not only
lessens the severity of current withdrawal episodes but
also decreases the likelihood of future occurrences and
relapse into alcohol use.!*!

Seizures associated with alcohol withdrawal typically
emerge between 24 to 72 hours after the last alcohol
intake. These seizures are generally tonic-clonic in nature
and usually last for less than five minutes.
Approximately one-third of AWS patients who
experience seizures may progress to DT, a severe and
potentially life-threatening condition. DT is linked to an
increased risk of death, with certain factors heightening
the risk, including prolonged heavy alcohol
consumption, being over 30 years old, extended time
since the last drink, and a history of DT episodes.

Hallucinations, particularly visual in nature, are a
common symptom of AWS. While they can be
distressing for patients, they are not inherently
dangerous. Individuals experiencing DT require inpatient
care for proper monitoring and treatment. Given that
AWS symptoms can be exacerbated by external stimuli,
patients should be managed in a calm and low-
stimulation environment. Those with mild withdrawal
symptoms may only need supportive care.

Psychological interventions alone are not effective in
preventing seizures or DT. Most patients with AWS
receive pharmacological treatment, particularly when
there is uncertainty regarding their ability to maintain
long-term abstinence from alcohol.[#*4

Management of alcohol withdrawal syndrome

The treatment of alcohol withdrawal syndrome (AWS)
involves both pharmacological management and
supportive care. Supportive care includes paramedic
assistance, minimizing environmental stressors such as
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bright lights and loud noises, maintaining orientation to
reality, and providing counselling."®!

Pharmacological management focuses on stabilizing the
patient by correcting biochemical imbalances, which
commonly include electrolyte disturbances, dehydration,
hypoglycaemia, and deficiencies in essential vitamins,
particularly B vitamins and folate. Additionally, any
existing comorbidities should be appropriately managed.

Benzodiazepines are considered the gold standard for
treating AWS symptoms due to their effectiveness in
reducing the risk of complications, including seizures,
delirium tremens (DT), and mortality.**® Their efficacy
is attributed to their action on GABA-A receptors, whose
function is significantly impaired following abrupt
alcohol cessation.! Research indicates that long-acting
benzodiazepines, such as chlordiazepoxide and
diazepam, are particularly effective due to their
prolonged effects, which stem both from the parent
compounds and their active metabolites."** These
metabolites undergo hepatic glucuronidation (Phase 11
metabolism) before being eliminated by the kidneys.

In cases of liver dysfunction, short-acting
benzodiazepines, such as oxazepam and lorazepam, are
preferred to minimize the risk of excessive sedation and
respiratory depression, as they do not require oxidative
metabolism in the liver.*®! Benzodiazepines offer
multiple administration routes, though intramuscular
injection is generally avoided due to poor absorption.
The choice of administration route depends on the
severity of symptoms—intravenous administration is
recommended for moderate to severe cases, while oral
administration is sufficient for mild cases that do not
require hospitalization.

The Clinical Institute Withdrawal Assessment for
Alcohol-Revised (CIWA-Ar) scale is a useful tool for

evaluating symptom severity and guiding appropriate
treatment decision.®

Advances in pharmacological management of alcohol
withdrawal syndrome

Benzodiazepines

Benzodiazepines play a crucial role in managing alcohol
withdrawal syndrome (AWS) by alleviating symptoms
and reducing the risk of withdrawal-related seizures.
These medications are available in both long-acting
forms, such as chlordiazepoxide (Librium) and diazepam
(Valium), and intermediate-acting forms, including
lorazepam (Ativan) and oxazepam. Long-acting
benzodiazepines are often preferred for preventing
delirium tremens due to their extended sedative and
anxiolytic effects, which result from active metabolites
that provide prolonged symptom relief. Some experts
suggest that these longer-acting medications help
stabilize withdrawal with fewer fluctuations in
symptoms. However, intermediate-acting
benzodiazepines have also been successfully used in
managing withdrawal >34

For patients with liver dysfunction, intermediate-acting
benzodiazepines are considered safer, as they do not
produce active metabolites that require hepatic
metabolism. Certain benzodiazepines, such as diazepam,
alprazolam (Xanax), and lorazepam, tend to be preferred
by individuals with substance use disorders, though they
carry a higher risk of misuse.®™ In contrast,
chlordiazepoxide and oxazepam have a lower potential
for abuse, although there is no clear evidence that they
are more effective in treating AWS.® Due to the risk of
respiratory depression and fatal outcomes when
benzodiazepines are combined with alcohol, healthcare
providers should emphasize the importance of complete
alcohol abstinence as part of treatment.®”)

Table 1. Fixed and Symptom-Triggered
Dosing for Oral Benzodiazepines®

Fixad Symplom-Triggenad
Medication Schedule Schedule™
Day 1
Diazepam 10 e every 6 h 10-20 mg every 4 h
Chigrdiarepoxide 25-50 mg every & h 25-100 myg every 4 h
Lorazepam 2 meg every 8 h 2-4 mag every & h
Day 2
Diarepam 10 meg every 8 b 10-20 mg every & h
Chiord larepoxide 25-50 mg every € h 25-100 myg every & h
LOwaz eparm 2 meg every 8 h 2-4 Mg every G h
Day 3
Diazepam 10 meg every 12 h 10-20 mg every & h
Chiord larepoxide 25-50 mg every 12 h 25-100 Mg every & h
LOFaz a-parm 1 ey &viery 2 h 1-4 mg ewvery B h
Day 4
Diazepam 10 mey at bedbme 1020 mg evesy 12 h
Chiord iazaeporide 25-50 mg at badtime 25-100 Mg every 12 h
Lowrazepan 1 meg &very 12 h 1-4 mg every 12 h
Day 5
Diarepam 10 mey at bediinme 10-20 mg evedry 12 h
Chiordiazepoxide 25-50 mg at bedlime 25-100 mg every & h
Lorazepam 1 meg at bedtime 1-4 myg every 12 h
= P paricrars sdndy a0 Cliaicead Serriveese foor Wikl Axscapnserer for Afcolbalf—

e VA -Ard scere =255

b Acddfsrremral olovesirordicariomns wsay b rereded i ayrmpeores are sor comtrolled a¢

srfrerea’ wloves.
Somrces Referemcrs FO, I3, 22
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Benzodiazepines can be administered using either a
fixed-dose or symptom-triggered approach. A loading-
dose regimen, where high doses are initially given, is
generally not recommended. In the fixed-dose method, a
predetermined amount of medication is administered at
scheduled intervals, regardless of symptom severity, with
additional doses provided as needed to control
withdrawal symptoms. The dosage is then gradually
reduced if signs of overmedication appear.”® In contrast,
the symptom-triggered approach involves administering
medication only when significant withdrawal symptoms
are present, typically indicated by a Short Alcohol
Withdrawal Scale (SAWS) score of 12 or higher or a
Clinical Institute Withdrawal Assessment for Alcohol-
Revised (CIWA-Ar) score above 9. This method has
been shown to reduce overall medication use and shorten
the duration of inpatient treatment.® However, a study
on outpatients receiving long-acting benzodiazepines
found no significant difference between the two
approaches in terms of total medication use, patient
satisfaction, or time to relapse. The effectiveness of
symptom-triggered regimens relies on accurate symptom
assessment by both patients and caregivers, which may
not always be feasible in every clinical setting.’*”

Anticonvulsants
Carbamazepine (Tegretol) and valproic acid (Depakene)

may have potential benefits in managing alcohol
withdrawal syndrome (AWS), although supporting
evidence is limited.®® Carbamazepine use is

associated with side effects such as dizziness, ataxia,
double vision, nausea, and vomiting.*® Research has
indicated that carbamazepine is more effective than
lorazepam in preventing early relapse within 12 days of
follow-up.® However, there is minimal data supporting

valproic acid as a superior alternative to
benzodiazepines.!®”
Oxcarbazepine (Trileptal) has shown comparable

effectiveness to carbamazepine in treating AWS in some
studies, but a randomized controlled trial found it no
more effective than a placebo in alleviating withdrawal
symptoms.[°® Gabapentin (Neurontin) has been found
to be as effective as lorazepam in managing AWS and
reducing alcohol consumption during withdrawal. While
anticonvulsants have a lower risk of abuse compared to
benzodiazepines, they do not offer protection against
seizures or delirium tremens. !

Anticonvulsant regimens for
treating alcohol withdrawal

Gabapentin

400 mg, every 8 hours, for

3 days, then 400 mg, twice
a day, for 1 day or may be
continued indefinitely for
relapse prevention’

Carbamazepine

400 mg, twice a day, taper

to 200 mg over 5 days?

Divalproex

500 mg, every 8 hours,

for 7 days to augment as-
needed benzodiazepines

Skeletal muscle relaxant

Baclofen

Baclofen, a GABA-B receptor agonist, functions as a
modulator of the y-aminobutyric acid (GABA) system. It
has been officially approved for alcohol use disorder
(AUD) treatment in France since 2018 and has been
prescribed off-label for this purpose in several other
countries, particularly in Europe and Australia, for over a
decade. However, clinical trials evaluating baclofen’s
effectiveness have produced inconsistent findings.[’*""

A recent meta-analysis of 12 randomized controlled trials
(RCTs) involving 703 participants found that baclofen
increased abstinence rates compared to placebo.
However, it did not significantly impact other outcomes
such as abstinent days, cravings, heavy drinking,
depression, or anxiety.!>"* Another meta-analysis of 13
RCTs with 1,492 participants suggested that baclofen

those with greater alcohol consumption at baseline. In
contrast, a separate meta-analysis of 12 RCTs with 1,128
participants reported no meaningful differences between
baclofen and placebo in terms of key outcomes,
including abstinent days, heavy drinking days, relapse
rates, and study retention. Additionally, baclofen use was
linked to an increase in depression and adverse effects
such as sedation and vertigo.!’®

Notable side effects of baclofen include drowsiness,
sedation, headaches, dizziness, confusion, excessive
sweating, muscle rigidity, abnormal movements, slurred
speech, and numbness.’ " Long-term use may lead to
tolerance, and increasing the dose to compensate can
heighten sedative effects, particularly in women. Abrupt
discontinuation or dose reduction can trigger withdrawal
symptoms that may be life-threatening."*®! The
variability in baclofen’s efficacy across studies may be

was associated with a longer time to relapse and a higher influenced by pharmacokinetic differences among
percentage of abstinent individuals, particularly among
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individuals with AUD, which remains a critical factor in
its clinical use.

Some evidence suggests that baclofen may be
particularly beneficial for AUD patients with liver

promise in promoting abstinence, its effects on other
clinical outcomes, including reducing heavy drinking,
remain uncertain. The drug's significant side effects and
individual variability in response further contribute to the
ongoing debate regarding its role and optimal dosing in

disease.®>~®1  Overall, while baclofen has shown  AUD treatment.’®
Table 2. Medications Used to Treat
Alcohol Withdrawal Syndrome (AWS)
Typical FDA-Approved Common
Medication Single Dose for AWS Adverse Effects
Benzodlazepines
Alprazolam 0.5-1.0 mg No Sedaftion, fatigue, ataxia,
Chlordiazepodde  25-50 mg Yes respiratory depression,
Diazepam 10 mg fas retrograde amnesia,
Lorazepam 2 mg o dependence and abuse
Oxazepam 15-30 mg Yes
Anticonvulsants
Carbamazeping  G00-800 mg Mo Dizziness, ataxia, diplopéa,
Gabapentin 300-600 myg Mo nausea, vemiting
Omcarbazepine 450-900 myg o
Valproic acid 1,000-1,200 mg No
Skeletal Muscle Relaxant
Baclofen 10 myg Mo Hypolension, constipation,
nausea, womiting, asthenia,
dizziness, headache, somnolence
Beta-blocker
Atenolol 50-100 mg o Bradycardia, hypotension,
fatigue, dizziness, depression
Alpha-Adrenergic Agonist
Clonidine 0.2 mg [L1) Hypolension, dry mouth, dizziness,

Sewrcer References 10, 3, 20-22, 25-28.

Beta-Blockers

Beta-blockers, such as atenolol, can be used to alleviate
hyperarousal symptoms in individuals with coronary
artery disease.®® However, due to their effects on
reducing tremors, tachycardia, and hypertension, they
have the potential to mask symptoms of alcohol
withdrawal syndrome (AWS). Therefore, beta-blockers
should only be used alongside benzodiazepines in
patients who continue to experience persistent
hypertension or tachycardia.’®”

Alpha 2 Agonists

Alpha-2 agonists, such as dexmedetomidine and
clonidine, help reduce norepinephrine release, thereby
alleviating the sympathetic symptoms of alcohol

withdrawal syndrome (AWS), including tremors,
agitation,  tachycardia, and hypertension.®¥ A
randomized trial comparing flunitrazepam  with

haloperidol to clonidine in AWS patients found that
while clonidine was associated with fewer pneumonia
cases and reduced time on mechanical ventilation, it also
carried a higher risk of cardiac complications.

constipation, sedation

and patient communication, decrease the need for
haloperidol, and shorten hospital stays.”** However,
like clonidine, it poses a higher risk of cardiovascular
side effects, such as bradycardia and hypotension. Given
these findings, dexmedetomidine may be a valuable
option for AWS patients who require high doses of
benzodiazepines or barbiturates and continue to
experience significant sympathetic symptoms.[°%%

Other medications

Barbiturates

Chronic heavy alcohol use can lead to changes in the
GABA receptor subunit, potentially reducing the
effectiveness of benzodiazepines due to increased
alcohol tolerance and cross-tolerance. As a result,
phenobarbital has gained interest as a primary treatment
option or as an adjunct therapy for alcohol withdrawal
syndrome  (AWS).®¥  Unlike  benzodiazepines,
phenobarbital has a longer half-life and functions
differently by prolonging GABA-A receptor activation
while also inhibiting glutamate transmission via AMPA
signalling. These pharmacological properties make it
particularly beneficial for managing moderate-to-severe

Dexmedetomidine has been investigated as an adjunctive AWS, especially in patients who require high
treatment for AWS, with evidence suggesting it can benzodiazepine doses or exhibit tolerance to them.
lower benzodiazepine requirements, enhance sedation
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Some studies suggest that using phenobarbital alone or
alongside benzodiazepines may lead to reduced
benzodiazepine use, fewer ICU admissions, shorter
hospital stays, lower reliance on physical restraints, and
decreased rates of intubation and mechanical
ventilation.”**®!  However, a separate meta-analysis
found no significant difference between benzodiazepines
and phenobarbital in terms of clinical outcomes.

When using phenobarbital, front-loading strategies
should be considered. A weight-based dosing approach
(5 to 10 mg/kg 1V over 30 minutes) has been shown to
be both safe and effective for AWS management, with
some patients requiring additional doses up to a total of
15 mg/kg. If phenobarbital is introduced alongside
benzodiazepines or if there is a delay in the initial
loading dose, incremental 1V doses of 130 to 260 mg
«gag]/ery 15 to 30 minutes can be administered as needed.*"

Neuroleptics

Neuroleptics, such as haloperidol, are primarily utilized
for managing hallucinations and delirium. However, they
do not prevent the progression of alcohol withdrawal
syndrome (AWS) and may increase the risk of seizures
and QT prolongation. Due to these risks, neuroleptics
should not be used as monotherapy. Additionally, their
use has been linked to prolonged delirium, higher rates
of complications, and increased mortality.® Therefore,
neuroleptics should only be considered as an adjunctive
treatment for agitation, perceptual disturbances, or
disorganized thinking that is not adequately managed
with benzodiazepines.”

Valproate

Valproic acid (400-500 mg three times daily) has been
shown to improve alcohol withdrawal syndrome (AWS)
symptoms in a dose-dependent manner.2®" It may also
help reduce the risk of seizures and prevent the
worsening of AWS severity due to its anti-kindling
properties. These characteristics make valproic acid a
promising option for outpatient management of mild-to-
moderate  AWS.'? However, common side effects
include gastrointestinal discomfort, tremors, and
sedation. Additionally, its potential to elevate liver
enzyme levels (transaminases) may limit its use in
individuals with alcohol-related liver impairment.!%

Sodium oxybate

Sodium oxybate (SMO), also known as gamma-
hydroxybutyric acid, is a naturally occurring short-chain
fatty acid found in various regions of the mammalian
brain, including the thalamus, hypothalamus, and basal
ganglia.  Structurally similar to the inhibitory
neurotransmitter GABA, SMO binds with high affinity
to its own receptors and with lower affinity to GABA-B
receptors. Due to its alcohol-like effects on the central
nervous system, SMO has been studied in both
preclinical and clinical settings for its potential in
managing alcohol withdrawal syndrome (AWS).%

Comparative studies have demonstrated the effectiveness
of repeated doses of SMO (50 mg/kg/day in three
divided doses) when compared to benzodiazepines and
clomethiazole for treating AWS. Most clinical trials
assessing SMO in AWS patients have used the reduction
of the CIWA-Ar score and its sub-scores as key measures
of efficacy. A 2010 meta-analysis by The Cochrane
Collaboration found that SMO (50 mg/kg/day) was more
effective than placebo in reducing AWS symptoms and
was comparable in efficacy to benzodiazepines and
clomethiazole, with similar side effect profiles and
dropout rates.

The GATE 1 study, a phase IV multicenter,
multinational, randomized, double-blind trial, confirmed
SMO’s effectiveness and demonstrated its non-inferiority
to oxazepam in AWS treatment. Given its established
efficacy and safety in long-term alcohol dependence
management, SMO is considered valuable for both AWS
treatment and relapse prevention.'® Some European
countries have approved SMO for these indications,
while other nations have not, primarily due to concerns
about its potential for abuse. However, at therapeutic
doses for alcohol-dependent patients, the risk of misuse
appears to be relatively low. Further research is needed
to better understand these aspects and refine its clinical
application.

Gabapentin

Gabapentin is a medication structurally similar to GABA
and is approved as an adjunct treatment for partial
seizures. Its primary mechanism appears to involve
enhancing GABA synthesis in the brain. However, the
effectiveness of gabapentin in  managing alcohol
withdrawal syndrome (AWS) remains uncertain.

Early clinical studies suggest that gabapentin may be
beneficial for individuals experiencing AWS, with a
dosing schedule of 400 mg three times daily for three
days, followed by 400 mg twice daily for one day, and
400 mg once daily for another day."® A retrospective
analysis of both outpatient and inpatient cases indicated
that gabapentin was effective in treating mild-to-
moderate AWS but showed limited efficacy in more
severe cases. Additionally, recent research has
demonstrated that gabapentin may be both safe and
effective in managing tonic-clonic seizures associated
with AWS.

An open-label study involving 27 inpatients compared
gabapentin to phenobarbital and found no significant
difference in effectiveness between the two drugs.
However, a double-blind, placebo-controlled trial did not
show gabapentin to be more effective than placebo in
treating AWS, possibly due to an insufficient initial dose.

Further studies are necessary to confirm gabapentin’s
role in AWS treatment. If its efficacy is validated,
gabapentin could become a valuable option not only for
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managing AWS but also for preventing alcohol relapse in
patients with alcohol dependence.**”

Topiramate

Topiramate is an anticonvulsant that works through
several mechanisms. It enhances GABA-A receptor
activity and acts as an antagonist to AMPA/kainate
receptors for glutamate, which leads to a reduction in
dopamine release in the nucleus accumbens.
Additionally, it modulates ion channels by inhibiting L-
type calcium channels, reducing the effects of voltage-
sensitive sodium channels, and enhancing potassium
conduction. These combined actions help topiramate
reduce the hyperactivity and anxiety associated with
alcohol withdrawal syndrome (AWS).%

Open-label studies have shown that topiramate (50 mg
twice daily or once daily) can be effective in reducing the
occurrence of seizures and other symptoms related to
AWS.'®l1ts ability to influence  multiple
neurotransmitter systems supports its use in treating
AWS. Given the promising preliminary data on
topiramate's effectiveness in managing AWS and
promoting alcohol abstinence, it could become a
valuable treatment option for alcohol use disorder,
ranging from AWS management to long-term
detoxification.™%

SUMMARY AND CONCLUSION

Summary

The article "Advances in Pharmacological Management
of Alcohol Withdrawal Syndrome" explores the complex
pathophysiology, epidemiology, and treatment strategies
for Alcohol Withdrawal Syndrome (AWS). AWS arises
due to neuroadaptive changes following chronic alcohol
consumption, leading to an imbalance between inhibitory
(GABA) and excitatory (glutamate) neurotransmitter
systems. This results in symptoms ranging from mild
anxiety to severe conditions like delirium tremens (DT)
and seizures.

The article highlights the prevalence of AWS, especially
in hospitalized patients and those undergoing
detoxification. Despite its significant impact, effective
inpatient  treatment  guidelines  remain  limited.
Pharmacological management focuses on restoring
neurochemical balance and preventing complications.
Benzodiazepines remain the gold standard for treatment
due to their effectiveness in enhancing GABA activity.
However, alternative treatments such as barbiturates,
anticonvulsants  (carbamazepine,  valproic  acid,
gabapentin, topiramate), skeletal muscle relaxants
(baclofen), and other neuromodulators are explored as
potential therapeutic options.

Recent advancements in AWS treatment have also
introduced novel pharmacological targets, including
corticotropin-releasing factor, sigma receptors, opioid
receptors, potassium channels, ghrelin, endocannabinoid
receptors, and gut microbiota. The article reviews

emerging therapies that may provide more effective and
safer alternatives to traditional benzodiazepine-based
treatments, especially in patients with comorbidities or
resistance to standard interventions.

CONCLUSION

AWS is a serious medical condition that requires prompt
diagnosis and appropriate management to prevent severe
complications such as seizures and delirium tremens.
While benzodiazepines remain the primary treatment,
alternative and adjunctive therapies, including
barbiturates, anticonvulsants, baclofen, beta-blockers,
alpha-2 agonists, and newer molecular targets, show
promise in improving outcomes. Future research should
focus on individualized treatment approaches that
account for patient-specific factors, including liver
function, addiction history, and risk of relapse.
Developing more targeted pharmacological strategies
could lead to improved management of AWS and better
long-term recovery outcomes for individuals struggling
with alcohol dependence.
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