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INTRODUCTION

Alcohol withdrawal syndrome (AWS) represents a clini-
cal condition that can arise within 6-24 hours following an
abrupt cessation or reduction of alcohol intake and is char-
acterized by hyperactivity of the autonomic nervous system
resulting in psychomotor agitation, tremors, anxiety, thought
disorder, hypertension, tachycardia and fever1. AWS symp-
toms occur in more than 50% of patients with alcoholic
problems who require different pharmacological treat-
ments2,3. As a syndrome, it can occur in different ways, from
mild to severe forms. A well-timed diagnosis and an appro-
priate treatment are essential, since the AWS represents one

of the main predictable causes of mortality and morbidity in
people having alcoholic problems4. 

PATHOPHYSIOLOGY

Acute consumption of ethanol causes a depression of the
central nervous system (CNS) as result of increased
GABAergic activity as well as decreased glutamatergic ac-
tivity5-7 while chronic consumption leads to a new adaptive
balance of different neurotransmitters such as GABA, gluta-
mate and norepinephrine resulting in the phenomenon of al-
cohol tolerance8-10. Abrupt reduction or cessation of alcohol
intake leads to decreased blood ethanol levels resulting in re-
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duced GABAergic activity and increased glutamatergic ac-
tivity. This imbalance causes neuronal over excitability lead-
ing to AWS symptoms that include neuropsychiatric compli-
cations, such as Delirium tremens (DTs) and seizures, as con-
sequence of autonomic nervous system hyperactivity as
well8,11. Repeated withdrawal episodes lead to the so-called
“kindling” in which neuronal hyperexcitability causes an in-
creased severity of AWS over time12,13.

SIGNS AND SYMPTOMS

AWS is a complex and dynamic disease, whose aspects
change depending on temporality, the general condition of
the patient and clinical history (previous complicated
episodes of AWS, mode of alcohol intake).
During the early stages, symptoms mainly depend on au-

tonomic hyperactivity (e.g. tremors of limbs or tongue, psy-
chomotor agitation, headache and insomnia), and quickly
arise after the last drink. Symptoms may last several hours to
1-2 days. Later, perception disorders such as illusions, hallu-
cinosis and hallucinations that can affect any sensory sphere
can occur. In addition, seizures may occur after 6-48 hours
following the last ethanol ingestion. In most cases tonic-
clonic seizures occur. Usually they are self-limiting, although
in 9-25% of cases they may evolve in status epilepticus14. The
risk of developing seizures increases in the case of repeated
AWS episodes or the so-called “kindling”15. In addition to
previous seizure episodes, concurrent risk factors in develop-
ing seizures in more than 50% of cases are organic cerebral
injuries and a simultaneous consumption of other psy-
chotropic drugs resulting in an increased mortality risk16,17.
During the later stages, unrecognized or a not well treat-

ed syndrome can be complicated by DTs11,18,19,20, a con-
sciousness impairment associated with cognitive modifica-
tions and early onset hallucinations not related to other pre-
existing disorders21. Tipically, DTs occurs three days after the
onset of symptoms22 and lasts 1-8 days (generally 2-3 days).
Mortality is around 1-8% among hospitalized patients, a rate
that can decrease with a well-timed diagnosis and an appro-
priate treatment. Death follows hyperthermia, heart rhythm
disorders, and seizures. Predictive factors are: CIWA-Ar
score >15 (see below), arterial hypertension, tachycardia, a

recent seizure episode, previous AWS, and simultaneous
medical disorders (in particular: hypokalemia, hypomagne-
semia, thrombocytopenia; respiratory, cardiovascular and
gastrointestinal diseases)23.

DIAGNOSTIC TOOLS

Since AWS concerns only individuals with alcohol use dis-
order (AUD), a correct diagnosis and a meticulous lifetime
drinking and toxicological history should precede any kind
of treatment to exclude causes of different origins. 
Measurement of blood ethanol in an individual with sus-

pected AWS should be related to a correct anamnesis, when
possible, in order to obtain information about the last inges-
tion. Repeated measurements of blood ethanol at regular in-
tervals until the substance disappears in the blood, provides
an assessment of the individual’s ability to metabolize alco-
hol. Measurement of blood ethanol can be detected by both
direct and indirect methods. In addition, assessment of vital
signs is important as well (i.e. blood pressure, heart rate, body
temperature, blood glucose). Some patients, for example
those who are taking beta-blockers, could show normal vital
signs. Thus, a meticulous observation of symptoms over time
is important. According to DSM-5, AWS diagnosis is estab-
lished when patients present at least two of the following
symptoms: tremors, sweating, tachycardia, insomnia, nausea
or vomiting, illusions, transient hallucinations (auditory, visu-
al or tactile), psychomotor agitation, anxiety or seizures24.
The Clinical Institute Withdrawal Assessment for Alco-

hol, particularly the revised version (CIWA-Ar), is a tool to
assess AWS symptoms and consists of 10 items25-27. The CI-
WA-Ar is easy to implement and allows the assessment of
the effectiveness of the administered therapy25,26. According
to the international scientific literature, a score <8 defines a
mild AWS; a score between 8 and 15 defines a moderate
AWS; a score >15 defines a severe AWS28.
Luebeck Alcohol withdrawal Risk Scale (LARS)19 and Pre-

diction of Alcohol Withdrawal Severity Scale (PAWSS)17 rep-
resent a further tool of assessment but are not commonly used
since they need validation. (Recommendation B2 of Table 1)29.
In addition, full blood count, liver function tests including

total serum bilirubin, renal function tests, pancreatic en-
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Table 1. Treatments’ efficacy grading of both evidence and recommendations (adapted from EASL29).
Grading of evidence Notes Symbol

High quality Further research is very unlikely to change our confidence in the estimate of
effect and clinical practice

A

Moderate quality Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate and clinical practice

B

Low or very low quality Further research is very likely to have an important impact on our confidence in
the estimate of effect and is likely to change the estimate and clinical practice.
Any estimate of effect is uncertain

C

Grading of recommendation Notes Symbol

Strong recommendation warranted Factors influencing the strength of the recommendation included the quality of
the evidence, presumed patient-important outcomes, and cost

1

Weaker recommendation Variability in preferences and values, or more uncertainty: more likely a weak
recommendation is warranted. Recommendation is made with less certainty;
higher cost or resource consumption

2
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zymes, blood glucose, serum electrolytes, urinalysis and urine
toxicological screens are required. Recommendation A1
(Table 1).

TREATMENT

Treatment includes pharmacological intervention and as-
sistance. Assistance consists of paramedic support, removal
of stressful stimuli (e.g. bright lights, noises), conservation of
contact with the reality and counseling30. Conversely, the
pharmacological approach consists of general support to the
patient, i.e. the correction of any biochemical imbalance
(commonly electrolyte imbalance, dehydration, low blood
glucose, and lack of vitamins, in particular the B group and
folates) along with specific therapies for any comorbidity.
Regarding the pharmacological treatment of AWS symp-
toms, benzodiazepines represent the gold standard. Benzodi-
azepines are effective in avoiding complications, resulting in
a decreased incidence of seizures, DTs and overall mortali-
ty31-33. The effectiveness of benzodiazepines stems from their
action on the GABA-A receptors whose function is consid-
erably abolished in cases of abrupt alcohol cessation34. Cur-
rent scientific evidence suggests a greater effectiveness of
long-acting benzodiazepines, in particular chlordiazepoxide
and diazepam35,36 whose effect derives from themselves as
well as from their metabolites (phase I); thereafter hepatic
glucuronidation inactivates benzodiazepine metabolites
(phase II), and successively kidneys clear them. In liver im-
pairment circumstances, short-acting benzodiazepines
should be used in order to prevent excessive sedation and
respiratory depression31. In this case, oxazepam and lo-
razepam may be safer since they do not undergo oxidative
liver metabolism. Moreover, benzodiazepines have the ad-
vantage of multiple administration modalities, excluding in-
tramuscularly as absorption is precluded37. Choosing the cor-
rect route is related above all to clinical severity. In moder-
ate and severe cases, intravenous administration is recom-
mended, whereas orally is suitable for mild cases not requir-
ing recovery37. CIWA-Ar by assessing the symptoms severi-
ty allows to choose the most appropriate treatment. 
Pharmacological intervention is recommended when CI-

WA-Ar score is >8 to avoid complications, above all in pa-
tients with concurrent risk factors, i.e. previous withdrawal
episodes, concomitant use of CNS depressors drugs, hyper-
tensive crisis, fever, male gender, concomitant organic dis-
eases28,38. (Recommendation A1 of Table 1).
Benzodiazepines dosage can follow three different sched-

ules: 

1. fixed-dose application: in cases of high risks in developing
severe AWS or previous seizure episodes or DTs. A 24
hour monitoring of clinical conditions is recommended to
avoid exaggerated sedation or respiratory depression39;

2. diazepam: 10 mg x 4 for 1 day; 5 mg x 4/die for 2 days
thereafter gradual discontinuation;

3. chlordiazepoxide: 50-100 mg x 4 for 1 day; 25-50 mg x 4/die
for 2 days and following discontinuation (reducing the dose
by 25% per day from the fourth to the seventh day). Addi-
tional doses are recommended in case of severe symptoms.

Loading dose regimen: administration of high quantities
of long-acting benzodiazepines to induce sedation. Di-

azepam 10-20 mg or chlordiazepoxide 100 mg every 1-2
hours are the most commonly used. The dose of these drugs
will be reduced through their metabolism. A very high risk of
toxicity may occur, above all during the first phase of treat-
ment. Therefore, it demands a close monitoring through re-
covery and the availability of intensive care36.
Symptom triggered treatment: if CIWA-Ar score is >8-10,

the physician can choose among diazepam 5-20 mg, chlor-
diazepoxide 50-100 mg or lorazepam 2-4 mg as well.
Symptoms should be evaluated at least every hour in or-

der to adjust the administered doses34. Several studies have
investigated which method is more adequate, but no thera-
peutic regimen seems to be better than others39-41. However,
the symptom triggered treatment showed a reduction in the
quantity of benzodiazepines and in the duration of treat-
ment, above all in patients at low risk of developing AWS
with complications. It is a more manageable approach, in par-
ticular for outpatients. It requires an accurate history of al-
cohol use to avoid more epileptic episodes in patients who
have had previously AWS related seizures, by adjusting the
dose. 
Benzodiazepines represent the core of the treatment of

any clinical manifestation of AWS, including seizures and
DTs. In particular lorazepam and diazepam are recommend-
ed to avoid clinical complications. One could consider ad-
ministering other drugs in combination with benzodi-
azepines if required. (Recommendation A1 of Table 1).
Recently other drugs have been taken into consideration

in the AWS treatment:

• Alpha 2-agonists, beta-blockers and neuroleptics drugs: in
association with benzodiazepines. Since they may hide
AWS symptoms, it is important to not administer them as
monotherapy. Neuroleptics are used for hallucinations
and delirium but they may reduce seizure threshold, un-
derlying the importance of using them in combination
with benzodiazepines42,43.

• Carbamazepine is an anticonvulsant drug with GABAer-
gic action, able to block NMDA receptors. Several studies
have proven its effectiveness in the treatment of mild and
moderate AWS44. The recommended dose is 600-800 mg
the first day and reduced gradually to 200 mg within the
fifth day. Because of its side effects (e.g. nausea, vomit,
dermatitis, Steven-Johnson syndrome and agranulocyto-
sis) it is not commonly used.

• Valproate: it helps improving AWS symptoms via prevent-
ing the occurrence of seizures. Moreover, it acts as an an-
ti-kindling. Its action is dose-dependent and needs time to
reach a therapeutic effect45,46. For this reason, it is not rec-
ommended during the acute phase.

• Sodium oxybate: also called gamma hydroxybutyric acid, is
a carboxylic acid with four carbons and occurs naturally in
the brain, particularly in the thalamus, hypothalamus and
basal ganglia. Sodium oxybate binds to the GHB and GA-
BA receptors with high affinity to the former and low affin-
ity to the latter47. Its effects are mediated by the GABA-B
receptors stimulation in a competitive manner with alcohol.
Its alcohol-like GABAergic activity represents a basis up-
on which to conduct studies on alcohol addiction treat-
ments. Concerning the treatment of AWS symptoms, the ef-
fectiveness of sodium oxybate has been studied by admin-
istering 50 mg/kg spread into three equal doses per day. Re-
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sults were compared to the benzodiazepines’ effective-
ness48-50. In these studies, the goal was to reduce AWS
symptoms, therefore the CIWA-Ar score. In 2010 a
Cochrane Collaboration meta-analysis has shown that
GHB (50 mg/kg/die) is more effective than placebo in re-
ducing AWS symptoms but has a comparable efficacy when
compared to benzodiazepines. More recently, the GATE 1
study showed sodium oxybate efficacy comparable to ben-
zodiazepines’ efficacy in treating AWS symptoms51. It
should be stressed that in patients with previous, compli-
cated withdrawal seizures, GHB should be administered in
combination with benzodiazepines since the former does
not act on seizures. (Recommendation A1 of Table 1).

• Baclofen: is a GABA-B receptor agonist, normally used in
the control of spasticity, with the ability to decrease AWS
symptoms by acting on GABA-B receptors and NMDA re-
ceptors. The administration of baclofen at a dosage of 10 mg
x 3/die for ten days does not show significant differences in
decreasing CIWA-Ar score when compared to benzodi-
azepines52. A more recent study on baclofen vs placebo
found that administrating the former reduces the probability
of using lorazepam as needed53. However, more studies are
required to assess baclofen efficacy in the AWS treatment. 

• Gabapentin: is a GABA-like drug, that enhances the synthe-
sis of GABA in the brain. It is used as an additional treat-
ment for partial seizures. Currently, studies on the effective-
ness of this drug on AWS symptoms are controversial.

• Topiramate: is an anticonvulsant drug whose actions are
carried out through several mechanisms: increasing GA-
BA-A inhibitory activity, antagonizing the glutamatergic
activity, modulating ion channels. Thus, topiramate re-
duces CNS hyperexcitability54.

In addition to benzodiazepines, thiamine should be admin-
istered. This is also known as vitamin B1, a water-soluble mol-
ecule provided through food. Its lack causes a nerve-conduc-
tion impairment in the periphery and central nervous system,
resulting in peripheral neuropathy and encephalopathy55. 
It should be stressed that glucose causes the depletion of

thiamine increasing the risk of encephalopathy56.
Since chronic alcohol consumption causes a lack of thi-

amine, it is necessary to administer this vitamin at a dose of 100
mg/die for 3-4 days to avoid neurological complications, espe-
cially encephalopathy55-61. (Recommendation A1 of Table 1).
In the event of complications (seizures, DTs), treatment

consists of benzodiazepines in association with thiamine62. In
no responder patients, for example those intubated in inten-
sive care unit (ICU), propofol can be administered63. Where
there are persistent agitation or hallucinations, the recom-
mendation is to administer antipsychotic drugs (haloperidol
0.5-5 mg every 30-60 minutes intramuscularly or intra-
venously at the maximum dose of 20 mg). Finally, the evalu-
ation of medical conditions and the monitoring of vital signs
should be executed in a noise-free and stimuli-free environ-
ment that facilitates sedation and raises seizure threshold.

CONCLUSIONS

AWS is definitely a health-emergency condition, since
even mild forms may get complicated and could result in dis-
abling, or even deadly, complications. Thus, the focus must be

completed each time a patient is suspected of suffering from
AUD in order to promptly operate and avoid health deteri-
orations.
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