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Clonidine Dexmedetomidine

* Selectivity: a,:a, 200:11 Selectivity: a,:0,; 1620:1°

* t,,, 10 hrst * t,B2hrs’

* PO, patch, epidural? * Intravenous3

* Antihypertensive! * Sedative-analgesic3

* Analgesic adjunct!? * Primary sedative

* |V formulation not * Only IV o, available for use
available in US in the US

1. Maze. White paper; 2000. 2. Khan et al. Anaesthesia. 1999;54:150. 3. Kamibayashi, Maze.
Anesthesiology. 2000;93:1345-1349.



The claims

Since it is a sedative and analgesic, think
single agent!

It doesn’t depress ventilation!

You can be extubated before you are off
dexmedetomidine!

No more delirium!

No withdrawal syndromes like opiates
and bzds!
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ROVIDING SEDATION FOR PA-

tient comfort is an integral

component of bedside care for

nearly every patient in the in-
tensive care unit (ICU). For decades,
y-aminobutyric acid (GABA) receptor
agonists (including propofol and ben-
zodiazepines such as midazolam) have
been the most commonly adminis-
tered sedative drugs for [CU patients
worldwide.' Practice guidelines for
providing sedation in the 1CU have
identified the need for well-designed
randomized trials comparing the effec-
tiveness of different sedative agents for
important clinical outcomes." Despite
the well-known hazards associated with
prolonged use of GABA agonists,*"? few
investigations of ICU sedation have
compared these agents to other drug
classes." " Instead, the recent focus in

For editorial comment see p 542.
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Context ~v-Aminobutyric acid receptor agonist medications are the most commonly
used sedatives for intensive care unit (ICU) patients, yet preliminary evidence indi-
cates that the a, agonist dexmedetomidine may have distinct advantages.

Objective To compare the efficacy and safety of prolonged sedation with dexme-
detomidine vs midazolam for mechanically ventilated patients.

Design, Setting, and Patients Prospective, double-blind, randomized trial con-
ducted in 68 centers in 5 countries between March 2005 and August 2007 among
375 medical/surgical ICU patients with expected mechanical ventilation for more than
24 hours. Sedation level and delirium were assessed using the Richmond Agitation-
Sedation Scale (RASS) and the Confusion Assessment Method for the ICU.

Interventions Dexmedetomidine (0.2-1.4 pg/kg per hour [n=244]) or midazolam
(0.02-0.1 mg/kg per hour [n=122]) titrated to achieve light sedation (RASS scores
between —2 and +1) from enrollment until extubation or 30 days.

Main Outcome Measures Percentage of time within target RASS range. Second-
ary end points included prevalence and duration of delirium, use of fentanyl and open-
label midazolam, and nursing assessments. Additional outcomes included duration of
mechanical ventilation, ICU length of stay, and adverse events.

Results There was no difference in percentage of time within the target RASS
range (77.3% for dexmedetomidine group vs 75.1% for midazolam group; differ-
ence, 2.2% [95% confidence interval {Cl}, -3.2% to 7.5%]; P=.18). The preva-
lence of delirium during treatment was 54% (n=132/244) in dexmedetomidine-
treated patients vs 76.6% (n=93/122) in midazolam-treated patients (difference,
22.6% [95% CI, 14% to 33%]; P<..001). Median time to extubation was 1.9 days
shorter in dexmedetomidine-treated patients (3.7 days [95% CI, 3.1 to 4.0] vs 5.6
days [95% Cl, 4.6 to 5.9]; P=.01), and ICU length of stay was similar (5.9 days
[95% Cl, 5.7 to 7.0] vs 7.6 days [95% CI, 6.7 to 8.6]; P=.24). Dexmedetomidine-
treated patients were more likely to develop bradycardia (42.2% [103/244] vs
18.9% [23/122]; P<.001), with a nonsignificant increase in the proportion requir-
ing treatment (4.9% [12/244] vs 0.8% [1/122]; P=.07), but had a lower likelihood
of tachycardia (25.4% [62/244] vs 44.3% [54/122]; P<.001) or hypertension
requiring treatment (18.9% [46/244] vs 29.5% [36/122]; P=.02).

Conclusions There was no difference between dexmedetomidine and midazolam
in time at targeted sedation level in mechanically ventilated ICU patients. At compa-
rable sedation levels, dexmedetomidine-treated patients spent less time on the ven-
tilator, experienced less delirium, and developed less tachycardia and hypertension.
The most notable adverse effect of dexmedetomidine was bradycardia.

Trial Registration clinicaltrials.gov Identifier: NCT00216190

JAMA. 2009;301(5):489-499

WWW.jama.com
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Table 2. Efficacy Outcomes in Patients Treated With Dexmedetomidine vs Midazolam

No. (%)
I |
Dexmedetomidine Midazolam P
Outcome (n = 244) (n=122) Value
Time in target sedation range 77.3 5.1 18
(RASS score -2 to +1), mean, %2
Patients completing all daily arousal 225 (92) 103 (84.3) .09
assessments
Patients requiring study drug 222 (91) 112 (91.8) .85
interruption to maintain RASS score
-2 to +1
Duration of study drug treatment, 3.5 (2.0-5.2) 4.1 (2.8-6.1) .01
median (IQR), d
Time to extubation, median (95% Cl), d® 3.7 (3.1-4.0) 5.6 (4.6-5.9) .01
ICU length of stay, median (95% CI), dP 5.9 (5.7-7.0) 7.6 (6.7-8.6) 24
Delirium
Prevalence 132 (54) 93 (76.6) <.001
Mean delirium-free days® 2.5 1.7 .002
4 .
Open-label midazolam use
No. treated 153 (63) 60 (49) .02
Dose, median (IQR), mg/kg®? 0.09 (0.03-0.23) 0.11 (0.03-0.28) 65
Fentanyl use
No. treated 180 (73.8) 97 (79.5) 25
Dose, median (IQR), pg/kg® 6.4 (1.8-26.3) 9.6 (2.9-28.6) 27

Abbreviations: Cl, confidence interval; ICU, intensive care unit; IQR, interquartile range; BASS, Richmond Agitation and
Sedation Scale.?®

4The mean difference in percentage of time within target sedation range between the dexmedetomidine and mid-
azolam treatment groups was calculated using the Mann-Whitney test.
Calculated using Kaplan-Meier survival analysis, with differences between treatment groups assessed by the log-
rank test. Log-rank P values were adjusted for multiple comparisons using the Bonferroni method.

©Number of days alive without delirium during study drug treatment.
Calculated as the total dose during study treatment divided by body mass.




Dexmedetomidine versus Propofol Sedation Reduces
Delirium after Cardiac Surgery

A Randomized Controlled Trial
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Table 4. Delirium, Sedation, and Pain Scores and Requirements for Analgesia and Antipsychotics in Dexmedetomidine and Propofol Groups

Dexmedetomidine Group (n = 91) Propofol Group (n = 92) P Value
Delirium frequency, n (%) 16 (17.5) 29 (31.5) 0.028
Haloperidol, n (%) 12 (13) 24 (26) 0.04
Quetiapine, n (%) 3 (3.3 5 (5.4) 0.72
Sedation Agitation Scale scores, 24 h 4 (1-7) 4 (1-7) 0.13
Pain scores
12h 3.0 (0-8) 2.5 (0-8) 0.87
24 h 2.0 (0-7) 2.0 (0-9) 0.14
48 h 4.0 (0-8) 5.0 (0-9) 0.17
Opioid use, mg
12h 1.2 (0.2-4) 1.58 (0.35-8) 0.018
24 h 4 (0.2-16.4) 5.8 (0.2-12) 0.045
48 h 3.0 (0.6-8) 2.8 (0.6-8) 0.50
Ketorolac, n (%) 14 (15.4) 12 (13) 0.67
Acetaminophen, n (%) 91 (100) 92 (100) 1.0
Data are expressed as number of patients (%) and median (range).
Table 5. Comparison of Patients with and without Delirium
Patients with Patients without
Delirium (n = 45) Delirium (n = 138) P Value
Age, yr, mean (SD) 76 (6) 72 (6) 0.0001
Male sex, n (%) 36 (80) 102 (74) 0.41
Cardiopulmonary bypass time, min, mean (SD) 123 (54) 101 (36) 0.002
Extubation time, h, median (range) 6 (3.5-202) 5 (1-104) 0.0037
Intensive care unit length of stay, h, median (range) 70 (18-957) 26 (12-162) 0.0001
Hospital length of stay, d, median (range) 9 (6-74) 7 (4-21) 0.0001




Rapidly Reversible, Sedation-related Delirium versus Persistent
Delirium in the Intensive Care Unit

Shruti B. Patel, Jason T. Poston, Anne Pohlman, Jesse B. Hall, and John P. Kress

=17 FR =l

Department of Medicine, Section of Pulmonary and Critical Care, University of Chicago, Chicago, lllinois

AJRCCM 2014




Patel et al

e 29% of patients scored as delirious had delirium
absent when reassessed after sedation hold (up to 2
hrs)

e CAM-ICU 10.5 x more likely to dx delirium if done
during sedation administration than after hold

* This rapidly reversible delirium showed reduced LOS,
duration of MV, and improved survival as compared
to persistent delirium

AJRCCM 2014
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Dexmedetomidine vs Midazolam or Propofol for

Sedation During Prolonged Mechanical Ventilation

Two Randomized Controlled Trials
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MIDEX trial
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The median time to extubation in MIDEX was 101 hrs (65-313 hrs) for dexmedetomidine and 147 hrs (81-325 hrs) for midazolam
(Gehan-Wilcoxon p = 0.012) and in PRODEX 69 hrs (39-184 hrs) for dexmedetomidine and 93 hrs (45-286 hrs) for propofol (Gehan-
Wilcoxon p = 0.041). If the proportionality assumption was violated, the Gehan-Wilcoxon test was used instead of Cox’s proportional
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Effect of Dexmedetomidine Added to Standard Care
on Ventilator-Free Time in Patients With Agitated Delirium
A Randomized Clinical Trial
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RESULTS Of the 74 randomized patients (median age, 57 years; 18 [24%] women), 2 withdrew
consent later and 1 was found to have been randomized incomectly, leaving 39 patients in the
dexmedetomidine group and 32 patients in the placebo group for analysis. Dexmedetomidine
increased ventilator-free hours at 7 days compared with placebo (median, 144.8 hours vs 127.5
hours, respectively; median difference between groups, 17.0 hours [95% Cl, 4.0 to 33.2 hours];
P = .01). Among the 21 a priori secondary outcomes, none were significantly worse with
dexmedetomidine, and several showed statistically sipnificant benefit, including reduced time
to extubation (median, 21.9 hours vs 44.3 hours with placebo; median difference between

groups, 19.5 hours [95% CI, 5.3 to 31.1 hours]; P < .001) and accelerated resolution of delirium
(median, 23.3 hours vs 40.0 hours; median difference between groups, 16.0 hours [95% C1, 3.0
to 28.0 hours]; P = .01). Using hierarchical Cox modeling to adjust for imbalanced baseline
characteristics, allocation to dexmedetomidine was significantly assodated with earlier
extubation (hazard ratio, 0.47 [95% Cl, 0.27-0.82]; P = .007).




Flgure 1. Patient Flow Dlagram of the DahiL LA Trial

Approwimately 21 500 admissions of
intubated patients at 15 Intensive cre
units In 2 countries?

Sy
-

I

1

I:.:.‘-I Patients randomized

-

T

41 Randomilzed to recelve
dexmedetomidine
40 Receiwad dexmedstomidine
a5 randomizad
1 Study treatment discontinued
{met an exclusion criterion and
Inappropriately randomized)

33 Randomized to receive placebo
33 Becelved placebo as randomized

|

1 Withdrew corsent touse data

1 Withdrew consent to use data

39 Incuded In primary intemt-to- 32 Incuded In primary Intent-to-
trezt analysis treat analysis

The mumber of patients not
randomized due to not meeting the
inclusion criteria or having met 1 of
the exclusion criteria was not
recorded. DahLIA indicates
Dexmedetomidine to Lessan

ICL Agjtation.

* Estimated from total admission
numbers to each intensive cre wnit
along with data from the Australian
and Mew Zealand Intensive Care
Sodety Centre for Outcomes and
Resource Evaluation™ on the
proportion of these admissions that
wiere intubated.




Transition from Dexmedetomidine to Enteral Clonidine
for ICU Sedation: An Observational Pilot Study
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The claims

Since it is a sedative and analgesic, think
single agent—rarely if ever

It doesn’t depress ventilation—good news
and bad news

You can be extubated before you are off
dexmedetomidine—but rarely needed

No more delirium—probably no effect on
the worrisome types of delirium!

No withdrawal syndromes like opiates
and bzds—just wait
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DAILY INTERRUPTION OF SEDATIVE INFUSIONS IN CRITICALLY ILL PATIENTS
UNDERGOING MECHANICAL VENTILATION

ABSTRACT Joun P. Kress, M.D., Anne 5. PoHoman, BN, Michaer F. O'Conwnor, M.D., anD Jesse B. Hao, M.D.

Background Continuous infusions of sedative
drugs in the intensive care unit may prolong the du-
ration of mechanical ventilation, prolong the length of
stay in the intensive care unit and the hospital, impede
efforts to perform daily neurologic examinations,
and increase the need for tests to assess alterations
in mental status. Whether regular interruption of such
infusions might accelerate recovery is not known.

Methods We conducted a randomized, controlled
trial involving 128 adult patients who were receiving
mechanical ventilation and continuous infusions of
sedative drugs in a medical intensive care unit. In
the intervention group, the sedative infusions were
interrupted until the patients were awake, on a daily
basis; in the control group, the infusions were inter-
rupted only at the discretion of the clinicians in the
intensive care unit.

Results The median duration of mechanical venti-
lation was 4.9 days in the intervention group, as com-
pared with 7.3 days in the control group (P=0.004),
and the median length of stay in the intensive care
unit was 6.4 days as compared with 9.9 days, respec-
tively (P=0.02). Six of the patients in the intervention
group (9 percent) underwent diagnostic testing to
assess changes in mental status, as compared with
16 of the patients in the control group (27 percent,
P=0.02). Complications (e.g.., removal of the endo-
tracheal tube by the patient) occurred in three of the
patients in the intervention group (4 percent) and
four of the patients in the control group (7 percent,
P=0.88).

Conclusions In patients who are receiving me-
chanical ventilation, daily interruption of sedative-
drug infusions decreases the duration of mechanical
wventilation and the length of stay in the intensive care
unit. (N Engl J Med 2000;342:1471-7.)

@2000, Massachusetts Medical Society.
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Kaplan-Meier Analysis of the Duration of Mechanical Ventilation. After adjustment for
baseline variables: age, sex, weight, APACHE Il score and type of respiratory failure, a
Cox proportional-hazards analysis showed mechanical ventilation was discontinued more
quickly in the STOP group compared to the control group (relative risk of extubation 1.88;
95% confidence interval 1.30 to 2.73; p = 0.0009).
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In the use of analgesics and
sedatives in the ICU, methods of
limiting/stopping/discontinuing all
agents and proper selection of
patients for each most often more
important than selection of a
particular class or agent



