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Objectives: To evaluate dexmedetomidine as adjunctive therapy to 
lorazepam for severe alcohol withdrawal.
Design: Prospective, randomized, double-blind, placebo-con-
trolled trial.
Setting: Single center; medical ICU.
Patients: Twenty-four adult patients with a Clinical Institute With-
drawal Assessment score greater than or equal to 15 despite 
greater than or equal to 16 mg of lorazepam over a 4-hour period.
Interventions: Patients received a symptom-triggered Clinical 
Institute Withdrawal Assessment protocol with lorazepam and 

were randomized to dexmedetomidine 1.2 μg/kg/hr (high dose), 
0.4 μg/kg/hr (low dose), or placebo as adjunctive therapy for up 
to 5 days or resolution of withdrawal symptoms.
Measurement and Main Results: High-dose and low-dose groups 
were combined as a single dexmedetomidine group for primary 
analysis with secondary analysis exploring a dose-response rela-
tionship. The difference in 24-hour lorazepam requirements after 
versus before study drug was greater in the dexmedetomidine 
group compared with the placebo group (–56 mg vs –8 mg,  
p = 0.037). Median differences were similar for high dose and low 
dose. The 7-day cumulative lorazepam requirements were not sta-
tistically different between dexmedetomidine and placebo (159 mg 
vs 181 mg). Clinical Institute Withdrawal Assessment or Riker 
sedation-agitation scale scores representing severe agitation (13% 
vs 25%) or moderate agitation (27% vs 22%) within 24 hours of 
initiating study drug were similar for dexmedetomidine and pla-
cebo groups, respectively. Bradycardia occurred more frequently 
in the dexmedetomidine group versus placebo group (25% vs 0%,  
p = not significant), with the majority of bradycardia occurring in the 
high-dose group (37.5%). Study drug rate adjustments occurred 
more often in the dexmedetomidine group compared with the pla-
cebo group (50% vs 0%, p = 0.02). Neither endotracheal intuba-
tion nor seizure occurred in any group while on study drug.
Conclusions: Adjunctive dexmedetomidine for severe alcohol 
withdrawal maintains symptom control and reduces lorazepam 
exposure in the short term, but not long term, when using a symp-
tom-triggered protocol. Monitoring for bradycardia is needed with 
dexmedetomidine but the occurrence may be lessened with low 
dose. Further study is needed to evaluate the clinical impact of 
dexmedetomidine. (Crit Care Med 2014; 42:1131–1139)
Key Words: alcohol withdrawal; benzodiazepine; critical care; 
dexmedetomidine; intensive care

An estimated 10–33% of ICU patients have an alcohol use 
disorder (AUD) and are at risk for developing alcohol 
withdrawal syndrome (AWS) (1, 2). AUDs are associated 
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with requiring mechanical ventilation and mortality (3, 4). 
Symptom-driven treatment of AWS with gamma-aminobutyric 
acid receptor agonists is the cornerstone of therapy. Benzodiaz-
epines are most studied and are often the preferred agents due 
to their relative efficacy and safety profile (5). However, benzo-
diazepines cause sedation and respiratory suppression possibly 
contributing to the need for mechanical ventilation. Dexme-
detomidine (DEX), an α-2 receptor agonist, is a unique sedative 
of potential use in AWS because it does not cause respiratory 
suppression yet controls hyperadrenergic symptoms associated 
with AWS. Experience with its use as a sedative in the ICU is 
growing (6–8). Case series of DEX as adjunctive therapy in AWS 
suggest that it is benzodiazepine sparing, minimizes overseda-
tion, decreases autonomic hyperactivity, and may prevent tra-
cheal intubation (9–18). However, no prospective controlled 
trial has evaluated the role of DEX in AWS. This single-center, 
randomized, double-blind, placebo-controlled, dose range study 
evaluated the efficacy of DEX as adjunctive therapy to a stan-
dardized, symptom-triggered AWS protocol.

MATERIALS AND METHODS

Patients
The protocol was reviewed and approved by the Institutional 
Review Board of the University of Colorado Anschutz Medical 
Center. Written informed consent and Health Insurance Por-
tability and Accountability Act authorization were obtained 
from each patient’s legally authorized next of kin.

Patients admitted to the University of Colorado Hospital 
medical ICU with severe AWS receiving standard therapy with 
a symptom-triggered AWS protocol were eligible for inclu-
sion. Severe AWS was defined as a Clinical Institute Withdrawal 
Assessment (CIWA) score of greater than or equal to 15 and 
the need for greater than or equal to 16 mg of lorazepam in a 
4-hour period. Informed consent was required within 36 hours 
of eligibility. Exclusion criteria were age less than 18 or greater 
than 85, administration of benzodiazepines for purposes other 
than AWS (e.g., seizure control), current use of DEX, patients 
not requiring ICU admission, administration of epidural medi-
cations, comatose patients by metabolic or neurologic affecta-
tion, active myocardial ischemia, second- or third-degree heart 
block, Child-Pugh class C liver disease, pregnancy or suspected 
pregnancy, moribund state with planned withdrawal of life sup-
port, patients with known or suspected severe adverse reactions 
to DEX (or clonidine), or non–English-speaking next of kin.

ICU AWS Protocol
All patients were managed according to the University of Colo-
rado Hospital ICU-wide symptom-driven protocol that applies 
a nurse-managed sliding scale benzodiazepine administration 
regimen according to the withdrawal severity. For severe AWS 
requiring ICU admission, intermittent IV lorazepam is the pre-
ferred benzodiazepine (clorazepate is an alternative once mani-
festations are controlled). Briefly, 2–4 mg of lorazepam may be 
administered every 30 minutes for CIWA scores greater than 
or equal to 15. If greater than or equal to 8 mg of lorazepam is 

given within an hour, the primary physician is notified for addi-
tional bolus orders and initiation of a continuous infusion and/
or adjunctive medications. The protocol provides recommen-
dations for these orders but mandates the physician be notified. 
CIWA scores are documented on an as-needed basis but at least 
every 4 hours and after an intervention. The decision to admit a 
patient to the ICU is physician directed and based on the sever-
ity of symptoms and the quantity and frequency of benzodiaz-
epine administration. Patients requiring mechanical ventilation 
are switched to the ICU-wide pain and agitation protocol that 
preferentially administers lorazepam by intermittent dosing 
adjusted to maintain Riker sedation-agitation scale scores at 
3–4. Adjunctive medications such as haloperidol were allowed 
and are addressed in the standard AWS protocol. Additional 
medications (i.e., phenobarbital and propofol) were allowed at 
the discretion of the attending physician. The use of clonidine 
during the study period was prohibited.

Study Design
Twenty-four subjects were block randomized to receive DEX 1.2 
μg/kg/hr (high dose [HD]), 0.4 μg/kg/hr (low dose [LD]), or 
placebo as adjunctive therapy to standard of care of the AWS 
protocol. Study infusion was prepared by adding DEX to 0.9% 
sodium chloride for a final concentration of 12 μg/mL (HD) or 4 
μg/mL (LD). Normal saline served as the placebo. All study drug 
infusions were initiated at a rate equal to one tenth the patient 
weight in kilograms and provided for up to 5 days or until they 
were judged to no longer be in withdrawal by the primary care 
team. Temporary discontinuation of study drug or rate adjust-
ment was allowed for hypotension (systolic blood pressure 
[SBP] < 90 mm Hg) or bradycardia (heart rate [HR] < 50 beats/
min). If study drug was held due to hypotension or bradycardia, 
it was restarted at half the previous rate once the patient was 
hemodynamically stable and titrated to goal rate over 12 hours.

Benzodiazepines and phenobarbital were converted to 
lorazepam equivalents as follows: 1 mg lorazepam = 2 mg mid-
azolam = 7.5 mg clorazepate = 15 mg phenobarbital (19, 20). 
Propofol was not included in calculating lorazepam equiva-
lents. Opiate exposures were converted to fentanyl equivalents 
(21). Administration of antipsychotics, vasoactive and antihy-
pertensive agents, fluid boluses, and analgesics was recorded. 
CIWA, Riker (when appropriate), and Pain Assessment 
Behavioral Scale scores were recorded to assess patient with-
drawal symptoms, agitation, and pain, respectively.

Outcomes
The primary efficacy outcomes were the change in total loraz-
epam requirements over the 24-hour period after starting 
study drug (post) compared with the 24-hour period before 
starting study drug (pre) and cumulative lorazepam dose over 
the first seven hospital days of AWS. Secondary efficacy out-
comes included total and daily lorazepam requirements after 
starting study drug, endotracheal intubation or seizure after 
starting study drug, occurrence of severe AWS (CIWA scores 
≥ 15) or agitation (Riker ≥ 6), occurrence of moderate AWS 
(CIWA scores 8–14) or agitation (Riker 4–5), or minimal AWS 
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(CIWA scores ≤ 7 or Riker ≤ 3). Study outcomes were analyzed 
as groups allocated to placebo or treatment with the treatment 
group represented by all subjects exposed to DEX (i.e., the 
combination of HD and LD groups). Secondarily, outcomes 
were assessed by allocation to placebo, HD, and LD groups to 
explore the possibility of a dose-response effect. Analgesic and 
neuroleptic requirements were analyzed in a similar fashion. 
The primary safety outcomes were prevalence of bradycardia 
(HR < 50 beats/min), hypotension (mean arterial pressure  
< 65 mm Hg or SBP < 90 mm Hg), and requirement of  
study infusion rate adjustment due to the aforementioned 
hemodynamic effects.

Goal enrollment was 24 patients, 16 in the combined DEX 
group and eight in the placebo group, assuming a 2:1 random-
ization, sds of 45 mg, and a desired difference of 80 mg of loraz-
epam over the first 7 days of admission to attain 80% power 

with a significance level of 5%. This endpoint was chosen for 
the power analysis because it was the more difficult endpoint to 
achieve. Data obtained from case reports were used to estimate 
the mean and sds. All continuous data were assumed nonnormal 
and tested by Wilcoxon-Mann-Whitney (Mann-Whitney U) or 
Kruskal-Wallis when comparing multiple groups. Fisher exact 
(or chi-square if appropriate) test was used to analyze propor-
tions. A Cochran-Armitage Trend Test was used to explore dose-
response association of binomial data. Statistical analyses were 
performed by JMP, version 10 (SAS Institute, Cary, NC, 2012). A 
p value of less than 0.05 was considered significant.

RESULTS
From September 2009 to November 2012, 24 patients with 
severe AWS were enrolled from 233 consecutive patients 
screened (Fig. 1); eight patients were randomized to placebo 

Figure 1. Subject enrollment, randomization, and study flow. DEX = dexmedetomidine, mITT = modified intent to treat.
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and 16 to DEX (eight received HD and eight received LD). 
Baseline characteristics were similar between all groups with 
the exception of higher median Acute Physiology and Chronic 
Health Evaluation III scores in the LD group (Table 1). While 
all subjects were admitted to the ICU due to severe AWS, one 

LD patient had acute kidney injury, one LD patient had pancre-
atitis, and one placebo patient had hemoptysis from gastritis. 
Lorazepam equivalent requirements and proportion of CIWA 
scores assessed as severe, moderate, or minimal were not sta-
tistically different for the 24-hour period prior to study drug 

TAbLE 1. baseline Demographics and Characteristics of Study Population

baseline Characteristics Placebo Low Dose High Dose

Age (range) 51 (30–61) 47 (28–60) 50 (30–56)

Male, n (%) 7 (87.5) 8 (100) 7 (87.5)

Weight, kg (range) 81.5 (58–98) 87.05 (44.5–126) 84.5 (60–126)

Race Caucasian, n (%) 4 (50) 5 (62.5) 7 (87.5)

Acute Physiology and Chronic Health Evaluation (IQR) 49.5 (30–68) 69.5 (65–72)a 56.5 (43–64)

Reported clinical seizure prior to study initiation, n (%) 1 (12.5) 2 (25) 2 (25)

Endotracheal intubation at study entry, n (%) 3 (37.5) 5 (62.5) 3 (37.5)

Albumin, g/dL (range) 3.5 (2.7–3.9) 2.75 (1.9–4.4) 3.2 (2.7–4.6)

Total bilirubin, mg/dL (range) 1.35 (0.8–6.5) 1.3 (0.6–9.7) 1.7 (1.2–4)

Aspartate aminotransferase, U/L (range) 122 (32–929) 165 (15–1,857) 88 (38–232)

Alanine aminotransferase, U/L (range) 64 (23–459) 64 (13–1,670) 39 (23–255)

International normalized ratio (range) 1.2 (1–1.7) 1.3 (0.9–1.4) 1.2 (1.1–1.4)

Child-Pugh, score (range) 6 (5–11) 7 (6–9) 6 (6–9)

Serum creatinine, mg/dL (range) 1.1 (0.66–3.12) 1.28 (0.59–5.66) 0.8 (0.51–1.26)

Blood urea nitrogen, g/dL (range) 11 (4–51) 16 (3–78) 10 (3–24)

Hematocrit, % (range) 40 (34.8–46.4) 32.8 (22.3–44) 40.4 (36.2–53.1)

WBC, 109/L (range) 8.5 (5–14.1) 9.8 (4.4–22.4) 6.6 (2.6–10.7)

Lorazepam requirement 24 hr prior to study initiation, mg 
(IQR)

39 (31–91) 94 (52–148)b 75 (28–190)c

Combined treatment groups

82 (42–150)d

Prerandomization proportion of CIWA severe, % 0.34 0.37 0.28

Combined treatment groups

0.33

Prerandomization proportion of CIWA moderate, % 0.37 0.34 0.32

Combined treatment groups

0.33

Time from admission to qualification, median hr (IQR) 10.4 (1.7–19.9) 33.9 (1.2–62) 8.4 (0.2–21.5)

Combined treatment groups

11 (0.2–39)

Time from study qualification to study drug 
administration, median hr (IQR)

6 (4.2–19) 17.1 (6.5–33.7) 13.5 (3.38–27)

Combined treatment groups

13.5 (5.6–27.8)

IQR = interquartile range, CIWA = Clinical Institute Withdrawal Assessment.
ap = 0.01 versus placebo, p = 0.066 versus high dose.
bp = 0.17 versus placebo.
cp = 0.71 versus placebo.
dp = 0.28 versus placebo.
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initiation across groups (Table 1). Eleven of 24 patients (45.8%) 
were already intubated at study entry and tended to have a 
higher 24-hour preenrollment median lorazepam exposure 
(100.5 mg; interquartile range [IQR], 50–123) versus nonintu-
bated patients (41 mg; IQR, 31–123.8; p = 0.18). One patient in 
the HD group required a propofol infusion prior to enrollment; 
this was discontinued upon initiation of study drug.

Median time from admission to study qualification was 
similar between treatment and placebo groups, 11 hours (IQR, 
0.2–39 hr) and 10.4 hours (IQR, 1.7–19.9 hr), respectively. 
Median time from study qualification to study drug initiation 
was similar between treatment and placebo groups, 13.5 hours 
(IQR, 5.7–27.8 hr) and 6 hours (IQR, 4.2–19 hr), respectively 
(Table 1).

Study drug was infused for a median of 61 hours (IQR, 27.6–
96 hr) in the treatment arm compared with 70.25 hours (IQR, 
25.1–120 hr) in the placebo arm (Table 2). Seven DEX patients 
(43.8%) and three placebo subjects (37.5%) received less than 
48 hours of study drug. Eight DEX patients (50%) and no pla-
cebo subjects required temporary discontinuation or a rate 
adjustment of study infusion (p = 0.022). Patients requiring 
a temporary discontinuation or rate adjustment were equally 
split between LD and HD groups. Patients in the combined 
treatment arm were less likely to receive their goal infusion 
rate over the study entirety compared with placebo although 
the median percentage of goal rate for the DEX group was 

97.5% (Table 2). Two patients in the HD group received less 
than 25% of their goal infusion rate within the first 24 hours 
of study administration. Both patients had significant delay 
in tolerating study infusion due to hemodynamic instability. 
Primary outcome findings were not different between intent to 
treat and a time-modified per-protocol analysis accounting for 
delay in reaching at least 12.5% of goal infusion rate.

Median lorazepam requirements 24 hours after starting 
study drug were numerically but not statistically lower in the 
treatment arm (22.3 mg; IQR, 9.3–53.3) compared with placebo 
(77.1 mg; IQR, 10.3–182; p = 0.33). No statistical differences 
were noted between HD, LD, and placebo groups (Table 3).  
The difference in 24-hour lorazepam requirements prior to 
study drug compared with 24-hours poststudy drug (pre-
post) was statistically lower with DEX compared with placebo 
(–56.4 mg; IQR, –94.5 to –16.8 vs –8 mg; IQR, –31.3 to –76.2; 
p = 0.037). Analysis of each pair revealed trends for less loraz-
epam requirements between HD and placebo and LD and 
placebo (Table 3). No dose-response effect was noted. A post 
hoc analysis revealed that the difference in lorazepam require-
ments with DEX was evident quickly after initiating study drug 
as the 12-hour pre-post change was statistically lower with 
DEX (–36.5 mg; IQR, –52.7 to –14.5) compared with placebo 
(–17.5 mg; IQR, –24.3 to –36.7; p = 0.027), with trends for less 
lorazepam requirements favoring HD and LD over placebo 
(Table 3).

TAbLE 2. Study Drug Administration

Administration Parameters Placebo Low Dose High Dose p Versus Placebo

Duration of study drug, median 
hr (IQR)

70.25 (25–120) 53.13 (39.4–89.5) 78 (22.13–112.5) Low dose, p = 0.5

Combined treatment groups High dose, p = 0.95

61 (27.6–96) DEX, p = 0.6

Percent of goal rate received over 
duration of study, median % 
(IQR)

100 (99.8–102) 97 (66.4–100) 97.8 (54.4–100) Low dose, p = 0.048

Combined treatment groups High dose, p = 0.055

97.5 (64.5–100) DEX, p = 0.02

Required study infusion dose 
adjustment, n (%)

0 (0) 3 (37.5) 4 (50) Low dose, p = 0.2

Combined treatment groups High dose, p = 0.077

7 (43.75) DEX, p = 0.054

Required study infusion temporary 
hold, n (%)

0 (0) 3 (37.5) 3 (37.5) Low dose, p = 0.2

Combined treatment groups High dose, p = 0.2

6 (37.5) DEX, p = 0.066

Required study infusion dose 
adjustment or temporary hold, 
n (%)

0 (0) 4 (50) 4 (50) Low dose, p = 0.077

Combined treatment groups High dose, p = 0.077

8 (50) DEX, p = 0.022

Received less than 25% goal rate 
over first 24 hr, n (%)

0 (0) 0 (0) 2 (25) Low dose, p = 1

Combined treatment groups High dose, p = 0.47

2 (12.5) DEX, p = 0.54

IQR = interquartile range, DEX = dexmedetomidine, combined treatment groups.
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TAbLE 3. Primary and Secondary Efficacy Endpoints

Study Endpoints Placebo Low Dose High Dose p Versus Placebo

24-hr postrandomization 
LOR requirement, 
median mg (IQR)

77.1 (10.3–182) 28.5 (12.8–47.7) 14.8 (3–81.5) Low dose, p = 0.64

Combined treatment groups High dose, p = 0.27

22.3 (9.3–53.3) DEX, p = 0.33

24-hr pre-post LOR 
requirement, median 
mg (IQR)

–8 (–31.3 to –76.2) –62.1 (–118 to –8.8) –45 (–68.9 to –16.8) Low dose, p = 0.066

Combined treatment groups High dose, p = 0.1

–56.4 (–94.5 to –16.8) DEX, p = 0.037

12-hr pre-post LOR 
requirement, median 
mg (IQR)

–17.5 (–24.3 to –36.7) –42.5 (–52.7 to –1.6) –34.3 (–61.9 to –14.5) Low dose, p = 0.052

Combined treatment groups High dose, p = 0.049

–36.5 (–52.7 to –14.5) DEX, p = 0.027

7-d LOR requirement, 
median mg (IQR)

180.6 (73.6–455.1) 180.5 (79.3–223.4) 112.5 (48.8–746.8) Low dose, p = 0.64

Combined treatment groups High dose, p = 0.71

159.1 (62.4–257.1) DEX, p = 0.58

Total postrandomization 
LOR requirement, 
median mg (IQR)

109.1 (40.9–227.4) 58.5 (24.4–89.3) 55.6 (4–545.3) Low dose, p = 0.19

Combined treatment groups High dose, p = 0.53

58.5 (15.5–129.2) DEX, p = 0.23

Use of phenobarbital, 
n (%)

2 (25) 3 (37.5) 2 (25) Low dose, p = 1

Combined treatment groups High dose, p = 1

5 (31.25) DEX, p = 1

24-hr post phenobarbital 
requirement, median 
mg (IQR)

0 (0–45) 0 (0–120) 0 (0–22.5) Low dose, p = 0.48

Combined treatment groups High dose, p = 1

0 (0–75) DEX, p = 0.65

Total phenobarbital 
requirement, median 
mg (IQR)

0 (0–202.5) 0 (0–191.25) 0 (0–22.5) Low dose, p = 0.85

Combined treatment groups High dose, p = 0.84

0 (0–142.5) DEX, p = 1

24-hr postrandomization 
proportion of CIWA 
severe, %

0.25 0.11 0.15 Low dose, p = 0.18

Combined treatment groups High dose, p = 0.35

0.13 DEX, p = 0.13

24-hr postrandomization 
proportion of CIWA 
moderate, %

0.22 0.31 0.24 Low dose, p = 0.51

Combined treatment groups High dose, p = 0.88

0.27 DEX, p = 0.7

ICU LOS, median d 
(IQR)

4 (1.9–7.1) 5.5 (2.5–9.9) 3.8 (2.4–10) Low dose, p = 0.43

Combined treatment groups High dose, p = 0.64

4.7 (2.4–10) DEX, p = 0.42

Hospital LOS, median d 
(IQR)

7.4 (4.8–14.3) 10.9 (6–12.7) 8.6 (4.7–15) Low dose, p = 0.71

Combined treatment groups High dose, p = 0.87

10 (5.2–12.8) DEX, p = 0.71

LOR = lorazepam equivalent, IQR = interquartile range, DEX = dexmedetomidine, combined treatment groups, CIWA = Clinical Institute Withdrawal 
Assessment, LOS = length of stay.
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Median lorazepam requirements over the first 7 days of 
hospitalization were not statistically different between DEX 
and placebo arms (159.1 mg; IQR, 62.4–257.1 vs 180.6 mg; 
IQR, 73.6–455.1), respectively. Similarly, no difference was 
noted between median HD, LD, and placebo groups (Table 3). 
Total lorazepam requirements after initiating study drug were 
not statistically different with DEX (58.5 mg; IQR, 15.5–129.2) 
compared with the placebo group (109.1 mg; IQR, 40.9–227.4; 
p = 0.23). No dose effect was noted in total lorazepam require-
ments after starting study drug. The proportion of patients 
that received phenobarbital, as well as daily and total pheno-
barbital exposure, was not different between groups (Table 3). 
Lorazepam exposure outcomes were similar when pheno-
barbital use was excluded. One patient in the placebo group 
required propofol infusion for a duration of 33 hours starting 
39 hours after study drug was initiated.

The proportion of CIWA scores (or Riker scores if intubated) 
representing severe agitation or moderate agitation (Table 3) in 
the first 24 hours after starting study drug was similar between 
treatment and placebo groups, respectively. Antipsychotic use 
within the first 24 hours after starting study drug did not dif-
fer between study groups (Table 4). Seven patients received IV 
haloperidol at total daily doses ranging from 5 mg to 15 mg; an 
eighth patient received olanzapine. There was no relationship 
between group and haloperidol dose. Opiates were administered 
to 11 of 24 patients (45.8%) (Table 4). Five patients required fen-
tanyl infusions while intubated. There were no differences when 
comparing 24-hour pre-post requirements, daily requirements, 
or total opiate exposure over 7 days. Most of the 7-day opiate 
exposure occurred within the first 48 hours of ICU admission.

Four DEX patients (25%) and no placebo subjects experi-
enced bradycardia (Table 5). A dose-related trend for a higher 

prevalence of bradycardia was noted between HD, LD, and 
placebo groups (Table 5). Hypotension occurred in three DEX 
subjects and no placebo patients. One patient in the HD group 
required fluid boluses for hypotension and study drug was 
successfully restarted thereafter. There was no difference in 
the percent of treatment and placebo patients who required 
an intervention for hypertension (Table 5). ICU length of stay 
and hospital length of stay were also similar (Table 3). No sub-
ject required intubation or experienced a seizure after study 
drug commenced.

DISCUSSION
This randomized, double-blind, placebo-controlled study of 
DEX as adjunctive therapy for severe AWS showed a statisti-
cally significant reduction in lorazepam requirement in the 
first 24 hours and a numerical but not statistically significant 
decrease over 7 days without compromising symptom control. 
A dose-response effect of DEX was not evident for efficacy 
outcomes, but higher doses may contribute to hemodynamic 
complications.

Both 24-hour pre-post infusion lorazepam and total 7-day 
lorazepam requirements were used as primary efficacy out-
comes. The first outcome assesses the acute lorazepam sparing 
effects of DEX, whereas the second assesses lorazepam require-
ments over the entirety of withdrawal. The 24-hour pre-post 
comparison may be a better indicator of lorazepam sparing 
effects as 80% of patients received study infusion for at least 
24 hours, whereas few required the full 5 days of therapy. The 
acute impact of DEX on lorazepam requirements in treating 
AWS is described only in case series (9–18). The 24-hour abso-
lute median difference between treatment and placebo groups 
of 48 mg, which represents a percentage decrease of 54%, is 

TAbLE 4. Analgesic and Antipsychotic Requirements

Analgesic/Antipsychotic 
Utilization Placebo Low Dose

High 
Dose p Versus Placebo

Fentanyl requirements 
0–24 hr, median μg 
(IQR)

45 (0–950) 32.5 (0–544) 0 (0–0) Low dose, p = 0.83

Combined treatment groups High dose, p = 0.11

0 (0–66) DEX, p = 0.28

Fentanyl requirements 
24–48 hr, median μg 
(IQR)

0 (0–555) 0 (0–75) 0 (0–0) Low dose, p = 0.63

Combined treatment groups High dose, p = 0.5

0 (0–75) DEX, p = 0.45

Patients requiring an 
opiate 0–24 hr, n (%)

5 (62.5) 5 (62.5) 1 (12.5) Low dose, p = 1

Combined treatment groups High dose, p = 0.11

6 (37.5) DEX, p = 0.65

Patients requiring 
antipsychotica 
0–24 hr, n (%)

4 (50) 2 (25) 2 (25) Low dose, p = 0.61

Combined treatment groups High dose, p = 0.61

4 (25) DEX, p = 0.36

IQR = interquartile range, DEX = dexmedetomidine, combined treatment groups.
aAll but one antipsychotic administrations were IV haloperidol 5 mg doses once to thrice daily.
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similar to the largest retrospective case series published to date 
that found an average reduction of 61.5% from 52.7 mg pre-
DEX to 20.3 mg post-DEX (9). Therefore, initiating DEX early 
in the manifestation of AWS reduces the administration of 
benzodiazepines in the short term.

This study enrolled patients with severe AWS. Groups were 
well balanced at baseline and any differences noted numerically 
or statistically biased results against DEX. Adjustment for baseline 
characteristics was not feasible due to the limited size of the study. 
Not all patients admitted to the ICU for AWS met inclusion crite-
ria for the study. Compared with the aforementioned case series, 
our population had higher CIWA scores and lorazepam require-
ments in the 24 hours preceding study drug. Indicators predicting 
severity of AWS and clinical outcome are currently lacking. As a 
result of strict inclusion criteria, 11 of 24 patients with severe AWS 
were intubated at enrollment. Most patients required intubation 
after qualifying for the study but before consent was obtained. 
Intubated patients tended to have higher lorazepam exposure 
prior to study initiation. Whether the lorazepam sparing effect of 
DEX decreases the need for endotracheal intubation if initiated 
earlier in withdrawal warrants further study.

The proportion of assessments indicating severe AWS or 
agitation within the first 24 hours of the study was similar 
between DEX and placebo. This suggests that symptom control 
was not compromised by lowering lorazepam exposure with 
DEX. As our standard of care is a symptom-driven CIWA pro-
tocol, less severe withdrawal symptoms resulting from DEX’s 
sedative and sympatholytic properties was likely the driver 
of lower lorazepam doses while on study infusion since these 
manifestations are included in the CIWA score.

Bradycardia and/or hypotension occurred more frequently 
in patients allocated to DEX compared with placebo. We 
observed a higher proportion of patients who experienced 
either bradycardia or hypotension relative to the 10–20% 

reported in the literature (9, 14, 22). This discordance can 
be explained by the study protocol as dosages were started at 
0.4 or 1.2 μg/kg/hr and only adjusted if patients experienced 
hypotension or bradycardia. In practice, dosages are started at 
lower rates of 0.2–0.4 μg/kg/hr and adjusted based on clinical 
response rather than waiting for an adverse event to occur. This 
likely explains the preponderance of infusion adjustments or 
temporary study drug discontinuations in the DEX group.

We did not find a dose-response association or evidence 
that a higher dose results in greater lorazepam sparing effect. 
However, we cannot exclude that one exists as this study was 
not specifically powered for this endpoint and frequent dose 
adjustments may have minimized a dose effect. Specifically, 
two patients in the HD group received less than 25% of their 
goal rate within the first 24 hours, in essence receiving a similar 
amount of DEX as the LD group. We observed a dose-related 
trend in the proportion of patients with bradycardia in the HD 
group. Initiating a lower dose of DEX may lessen these hemo-
dynamic effects while retaining lorazepam sparing effects.

This study is not without limitations. Although goal accrue-
ment was met, 24 patients is a small sample size. We did not 
power this study for clinical outcomes such as endotracheal 
intubation or length of stay. We failed to show a difference 
in 7-day lorazepam requirements, the treatment outcome 
upon which the power calculation was performed. This may 
have occurred for several reasons. Nearly half of DEX patients 
(43.75%) required less than 48 hours of study infusion with 
most (62.5%) requiring less than 72 hours. In addition, the dif-
ference in 7-day cumulative lorazepam requirement between 
groups was less and the sd of 335 mg higher than expected, ulti-
mately decreasing the power to find a difference if one existed.

The results of this study may not be generalizable to AWS 
protocols that employ other benzodiazepines or AWS scoring 
tools. Phenobarbital was used in seven patients as an adjunct 

TAbLE 5. Adverse Events During Study Drug Administration

Adverse Events Placebo Low Dose High Dose p Versus Placebo

Bradycardia, n (%) 0 (0)a 1 (12.5)a 3 (37.5)a Low dose, p = 1

Combined treatment groups High dose, p = 0.2

4 (25) DEX, p = 0.26

Decrease in heart rate 
> 20 beats/min, n (%)

2 (25) 3 (37.5) 7 (87.5) Low dose, p = 1

Combined treatment groups High dose, p = 0.04

10 (62.5) DEX, p = 0.19

Hypotension, n (%) 0 (0) 1 (12.5) 2 (25) Low dose, p = 1

Combined treatment groups High dose, p = 0.47

3 (18.75) DEX, p = 0.52

Required intervention for 
hypertension, n (%)

2 (25) 3 (37.5) 1 (12.5) Low dose, p = 1

Combined treatment groups High dose, p = 1

4 (25) DEX, p = 1

DEX = dexmedetomidine, combined dexmedetomidine treatment groups.
ap = 0.044 Cochran-Armitage test for trend.
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to benzodiazepines. Although strict lorazepam equivalence is 
not exact, phenobarbital exposure was used similarly across 
groups and accounted for in our analyses. Whether DEX 
lessens the use of adjunctive medications requires further 
investigation.

Finally, a higher than expected proportion of patients were 
intubated at study initiation. Assessing AWS severity in this 
population is difficult, and CIWA is not designed to be used in 
intubated patients. Although we planned a priori to use CIWA 
and/or Riker scores (if CIWA was absent or intubated) to assess 
patient comfort, there is no correlation between CIWA and 
Riker. Intubated patients may have received lorazepam for an 
elevated Riker or CIWA score. However, these scales were used 
consistently by trained ICU nurses as components of estab-
lished patient care protocols. Further, there were numerically 
more intubated patients allocated to DEX, which would bias 
comfort scores against treatment.

CONCLUSIONS
Our study is the first systematic evaluation of DEX in patients 
with severe AWS. Adjunctive use of DEX results in short term, 
but not 7-day benzodiazepine sparing effects without compro-
mising symptom control. Bradycardia associated with DEX 
necessitates monitoring but resolves with temporary discon-
tinuation of DEX. Further study is required to elucidate the 
impact of early DEX initiation on clinical outcome, length of 
stay, and associated cost.
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