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Abstract Alcohol withdrawal syndrome (AWS) continues
to be a challenge to manage in the ICU setting, and the ideal
pharmacological treatment continues to evolve. Dexmede-
tomidine is a newer agent approved for short-term sedation
in the ICU, but its use in the treatment of AWS has been
limited. We report a retrospective case series of ten patients
who were identified as receiving dexmedetomidine for AWS
as designated by electronic pharmacy records. All subjects
were male, with a mean age of 53.6 years, and a mean ICU
length of stay of 9.3 days. They were all diagnosed with
AWS by DSM-IV criteria. All the study patients received
dexmedetomidine during their hospital course as a treatment
for AWS. Studied variables included demographic data, dose
and duration of dexmedetomidine, other pharmaceutical
agents, and hemodynamics. Dexmedetomidine was safe to
use in all patients, although mechanical ventilation was still
required in three patients. With dexmedetomidine, the
autonomic hyperactivity was blunted, with a mean 12.8 %
reduction in rate pressure product observed. Consideration
should be given to the combined use of dexmedetomidine
with benzodiazepines in the treatment of AWS.
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Introduction

The treatment of alcohol withdrawal syndrome (AWS) is
challenging to intensivists. Benzodiazepines remain the
mainstay of treatment [1-3]. Complications of therapy
include hemodynamic instability and respiratory depression.

Clonidine, a centrally acting alpha-2 adrenergic agonist,
is used to ameliorate the autonomic dysfunction associated
with AWS [4]; however, it is associated with bradycardia
and hypotension [5]. Limitations to clonidine use in the
intensive care unit (ICU) include its long duration of action
and the nonintravenous route of administration (p.o. or
transdermal).

Dexmedetomidine is indicated for sedation with
mechanical ventilation and conscious sedation [6]. Dex-
medetomidine was designed from clonidine to maximize
the sedative effects by having an «2:xl-adrenoreceptor
ratio of 1,600:1, making it eight times more potent [7]. It is
an alpha-2 adrenergic agonist, with anesthetic, anxiolytic,
analgesic, and sympatholytic effects [8]. Dexmedetomidine
has a 2-h half-life, with linear pharmacokinetics [9]. Bra-
dycardia and hypotension are the most common adverse
events. Dexmedetomidine is FDA approved for a maxi-
mum of 24 h; however, there is experience for longer-term
use [10]. In animal models [11-13], dexmedetomidine
significantly diminished the ethanol withdrawal reaction.
There have been isolated case reports of the use of dex-
medetomidine as an infusion in the ICU for the treatment
of AWS [14-17].

Case series

We conducted a retrospective chart review at Win-
throp University Hospital of all patients who received
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dexmedetomidine in the ICU during a 12-month period.
Our institution is a tertiary 590-bed hospital with 55 adult
ICU beds. The study was conducted from pharmacy
records in all patients who received dexmedetomidine
during the calendar year 2010. This study received Inves-
tigational Review Board approval.

We reviewed 330 records and determined which patients
received dexmedetomidine for AWS. The diagnosis of
AWS was made according to DSM-IV criteria [18]. We
collected multiple variables including demographics,
location, ICU length of stay (LOS), operations, duration of
mechanical ventilation, pneumonia, illicit drug history,
admission alcohol level, duration of AWS, dose and
duration of dexmedetomidine, adjunct drugs for AWS, and
hemodynamics before and 4 h after the initiation of dex-
medetomidine. All data were tabulated in a spreadsheet
(Microsoft Office Excel 2007) for analysis. The rate
pressure product (RPP) was calculated from the for-
mula RPP = SBP x HR (SBP = systolic blood pressure,
HR = heart rate) [19].

We identified ten patients (Table 1); all were male with
a mean age of 53.6 years of age (range, 20-90 years). All
the patients had a history of alcohol abuse, and 60 % of
them were agitated within 48 h of admission. Three of the
patients required mechanical ventilation for 1-9 days
(mean, 5.3 days), despite dexmedetomidine infusion at the
maximum recommended dose of 0.7 pg/kg/h in two
patients, and one patient at 1.2 pg/kg/h. Seven patients
developed AWS in the postoperative period after an inva-
sive procedure requiring intubation; the remaining patients
had no procedure. The average hospital LOS was 14.2 days
(range, 2-55 days), and the mean ICU LOS was 9.3 days
(range, 1-33 days). No clinical seizure activity was noted,
and no mortalities occurred.

In five of the patients, no alcohol level was sent on
admission; in three patients, it was negative, and in the
remaining two it was significantly elevated, to 309 and
>500 mg/dl, respectively. In nine patients, a heavy alcohol
consumption history was elicited; the tenth patient was
intoxicated on admission. No illicit drug abuse was found
in any of the patients, by history or toxicology screen.

Dexmedetomidine and benzodiazepines were used to
treat AWS at the discretion of the intensivist. Dexmede-
tomidine was used as a continuous infusion without a bolus
in all ten patients, at a mean dose of 0.63 pg/kg/h (range,
0.2-1.2 pg/kg/h) for a mean period of 92.7 h (range,
13-247 h). In three patients, dexmedetomidine was the
only agent used. None of the patients developed aspiration
or pneumonia while on dexmedetomidine. None of our
patients was simultaneously started on a continuous infu-
sion of a benzodiazepine or propofol. Five patients were
administered lorazepam as an intravenous injection 2 mg
every 6 h, which is equivalent to 0.31 mg/h (range,
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0.1-0.46 mg/h). In two patients, midazolam was given at
1 mg every 4 h intravenously.

Dexmedetomidine failed to control severe agitation in
three patients, and it was discontinued, despite two of the
three patients receiving lorazepam simultaneously. These
patients required both a benzodiazepine plus propofol
infusion to control the agitation, which also required
mechanical ventilation. Those who failed the dexmede-
tomidine treatment were given a propofol infusion ranging
from 40 to 88 pg/kg/min; in addition, they were given
ativan 2 mg every 6 h, and the third received midazolam
infusion at 7 mg/h, which was continued for 12-97 h. Once
the propofol was started, the dexmedetomidine was dis-
continued because of cost consideration. The duration of
the AWS in our patients closely paralleled the duration of
dexmedetomidine, with a mean time of 106.7 h.

In 70 % of the patients, antipsychotics were also
administered, with haloperidol being the most common
agent used, intravenously at 5-mg doses every 6 h to
control agitation. The atypical antipsychotics quetiapine
and risperidone were also used. Postoperative pain was
managed with a fentanyl infusion, at a range of 25-100 pg/h
titrated to a pain score.

The use of dexmedetomidine did not produce a signifi-
cant change in our patients’ vital signs 4 h into the infusion
(Table 2); however, there was a downward trend. Although
all patients were on beta-blockers, the autonomic hyper-
activity was blunted after initiation of dexmedetomidine.
The symptoms of AWS, including agitation, improved in
1-2 h. Mean heart rate decreased by 10.5 %, although no
patient had bradycardia requiring discontinuation of dex-
medetomidine. Reduction of systolic pressure as well as
mean arterial pressure of 2.8 % occurred in both parame-
ters, with a similar reduction in diastolic blood pressure of
2.7 %. Also, the RPP decreased by 12.8 %. However, on
statistical analysis, none of these was a significant change
from baseline. By not using a bolus, hypotension and
bradycardia were avoided.

Discussion

Dexmedetomidine has utility in the management of AWS.
Although our retrospective case series is limited in size, it
demonstrates the successful use in AWS patients. Our
series, with the exception of severe cases, demonstrates the
safety of combining dexmedetomidine with multiple
pharmacological agents without significant side effects.
There was a trend toward decreasing the RPP, corre-
sponding to an improvement in the autonomic hyperac-
tivity of these patients. Although the FDA cautions against
prolonged use of dexmedetomidine because of the possi-
bility of withdrawal symptoms, this was not observed in
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Table 2 Vital signs pre- and

¢ d detormidi Pre infusion of Post infusion of Change Statistics

post dexmedetomidine dexmedetomidine dexmedetomidine (%) (P value)®
(4 h after drug initiated)

HR (bpm) 91.1 81.5 —10.5 0.13, NS

MAP (mmHg) 93.3 90.7 —2.8 0.75, NS

SBP (mmHg) 133.5 129.7 —2.8 0.75, NS

NS - DBP (mmHg) 73.2 71.2 2.7 0.77, NS

not significant RPP (mmHg) 12084.2 10539.7 —12.8 0.24, NS

# Student’s ¢ test

our AWS patients. We believe that the lack of any bra-
dycardia or hypotension in our patients is the result of the
already existing excessive adrenergic autonomic dysfunc-
tion that is a hallmark of AWS. However, caution must be
used in nonhypertensive, volume-depleted critically ill
patients.

Although the manufacturer warns about a dose reduction
in the elderly, in our patients more than 65 years of age no
adjustment was necessary, with no noted increase in
adverse effects. Lack of early response at the maximum
dexmedetomidine dose signals the failure of the drug to
control the AWS.

Our protocol initiates dexmedetomidine for AWS
starting at 0.1 pg/kg/h, titrating rapidly to a target HR <
100, and a Ramsay scale of 2, with the maximum dose used
1.2 pg/kg/h. Concurrently, we use f-blockers (metoprolol
5 mg intravenously every 6 h) plus lorazepam 2 mg
intravenously every 6 h, and haloperidol as needed for
agitation. If no response is seen, an extra dose of lorazepam
2 mg is given. If this is adequate, then we initiate a con-
tinuous benzodiazepine infusion, and if this fails the dex-
medetomidine is switched to propofol infusion with
intubation and mechanical ventilation.

Dexmedetomidine allowed lower doses of other agents
to be used, which avoids accumulation of benzodiazepines,
excessive sedation and obtundation, need for airway pro-
tection, respiratory depression, and mechanical ventilation,
as well as possible ventilator-associated pneumonia (VAP).
Also, it may reduce unnecessary neurological workups
[e.g., head computed tomography (CT)] because patients
on dexmedetomidine can still be examined and are capable
of interactions.

In our experience, dexmedetomidine is safe and effective
in the treatment of AWS. It can be used for prolonged
courses in combination with low-dose benzodiazepines and
antipsychotics. We noted that in the severe AWS cases it
was not effective at our current maximum dose of 1.2 pg/
kg/h; however, it remains to be seen if higher doses would
be more efficacious. Because of the autonomic hyperac-
tivity, and lack of bradycardia or hypotension, it is an open
question whether higher maximum doses of dexmedetom-
idine would be tolerated and effective in the severe AWS
patient, thus preventing the patients who required
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mechanical ventilation, and possibly decreasing overall
LOS. Although our series is small, and retrospective, the
AWS patients are a challenging group to study [20]. Further
research should be done, on a randomized, prospective
basis, to select the patients who will have the best outcomes
with this agent and to accumulate further experience.
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