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Dexmedetomidine is a sedative agent that has gained popularity for use in the intensive care unit over the past 20 years.
Guidelines recommend dexmedetomidine as a first-line agent to achieve light sedation in mechanically ventilated adults.
Recently, the SPICE Il (Sedation Practice in Intensive Care Evaluation Ill) trial was published. This was a randomized controlled
trial comparing initial sedation with dexmedetomidine with usual care sedation in adult patients receiving mechanical
ventilation. The results of this trial have both validated and contradicted previous findings about dexmedetomidine. This
editorial examines the merits of the SPICE lll trial and the role of dexmedetomidine in practice following its publication.
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Introduction

Dexmedetomidine, a central a-2 agonist medication, was
approved by the US Food and Drug Administration for
short-term (less than 24 hours) sedation of nonintubated
patients prior to and/or during surgical and other proce-
dures in 1999. Since that time, this agent has gained popu-
larity for use in mechanically ventilated patients in the
intensive care unit (ICU). The appealing qualities of dex-
medetomidine include the lack of respiratory depression
and inability to yield deep sedation, which current sedation
guidelines recommend to avoid.' Several randomized con-
trolled trials have been conducted comparing dexmedeto-
midine monotherapy sedation with sedation using other
agents, which are summarized in Table 1.>*

Current sedation guidelines recommend use of propofol
or dexmedetomidine over a benzodiazepine for sedation in
critically ill, mechanically ventilated adults." However, this
is a conditional recommendation with low quality of evi-
dence. Existing literature is limited by small sample size.
Additionally, only 1 previous study has compared dexme-
detomidine with propofol as a sedative agent. Consequently,
the precise role of dexmedetomidine remains to be deter-
mined. Here, we discuss the implications of the recently
completed SPICE III (Sedation Practice in Intensive Care
Evaluation III) trial within the context of the existing litera-
ture regarding use of dexmedetomidine in the ICU.

SPICE Il

The SPICE III trial compared the use of dexmedetomidine
with usual care (propofol or midazolam or a combination

of the two) for sedation therapy in mechanically venti-
lated patients.’ This open-label, randomized trial enrolled
3904 patients (dexmedetomidine: n = 1948; usual care:
n = 1956). The primary outcome was mortality at 90
days postrandomization. Secondary outcomes included
180-day comparisons of mortality, cognitive function,
and quality of life.

Results from the study revealed no difference in 90-day
mortality (dexmedetomidine: 29.1%; usual care: 29.1%,
P = 0.98). There was also no difference between the cohorts

with respect to cognitive function at 180 days, quality of life,
or 180-day mortality. The dexmedetomidine group had a

median of 24 days free of coma or delirium compared with
23 coma or delirium-free days for the usual care cohort
(adjusted risk difference, 1 day; 95% CI, 0.5-1.5). Similarly,
the dexmedetomidine group had 1 more day free of mechan-
ical ventilation (23 days [interquartile range, IQR = 0-26] vs
22 days [IQR = 0-25]; adjusted risk difference, 1 day; 95%
CI, 0.4-1.6). The clinical significance of this outcome is
questionable given that other outcomes were similar.

SPICE III is the largest randomized controlled trial to
examine dexmedetomidine for sedation, enrolling approxi-
mately 8 times as many patients as the next largest trial.*’
Although the primary outcome in previous studies was time
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in goal sedation or days free from delirium and coma, the
primary outcome of SPICE III was mortality. Previous trials
did not demonstrate a tendency toward lower mortality with
dexmedetomidine sedation, although they were not pow-
ered to detect this outcome. However, other trials examin-
ing dexmedetomidine in sepsis have associated use of the
agent with lower mortality.*” Thus, the choice of mortality
as the primary outcome of SPICE III is reasonable. Finally,
SPICE III was the first randomized controlled trial to exam-
ine the effects of dexmedetomidine sedation for up to 180
days postrandomization.

Sedation

Sedation goals in previous trials did not allow investiga-
tors to target deep sedation.”* The Dexmedetomidine vs
Midazolam for Sedation of Critically Ill Patients
(SEDCOM) study had a Richmond Agitation Sedation
Score (RASS) target of —2 to +1 for all patients.’ The
Dexmedetomidine vs Midazolam for Sedation During
Prolonged Mechanical Ventilation (MIDEX) and
Dexmedetomidine vs Propofol for Sedation During
Prolonged Mechanical Ventilation (PRODEX) studies
excluded patients who required deep sedation.* Although
the desired sedation target in the SPICE III trial was light
sedation (RASS —2 to +1), deep sedation (RASS —5 to
—3) was allowed if deemed necessary by the treating cli-
nician. The proportion of all patients in whom deep seda-
tion was indicated was approximately 60% on day 1 and
approximately 50% on day 2.° The inclusion and high
incidence of deep sedation in SPICE III have important
implications for study findings. The SPICE investigators
have previously demonstrated an association of deep
sedation with poor outcomes, including higher incidence
of delirium and longer length of ICU stay.*® One study
showed that deep sedation (RASS —3 to —5) within the
first 48 hours of ICU stay was independently associated
with a greater time to extubation and hospital death.® A
subsequent study examining the association between
sedation intensity (defined as the sum of negative RASS
scores divided by number of RASS measurements) and
outcomes found that a higher sedation intensity was a pre-
dictor of 180-day mortality, delirium, and greater time to
extubation.” A companion editorial to the publication of
the SPICE III trial has a raised a concern regarding the
proportion of patients in the study who were targeted for
deep sedation.'’ Deep sedation may have independently
influenced outcomes in the SPICE III trial, confounding
the effects of sedative agent used. A subgroup analysis of
SPICE III that included patients in whom deep sedation
was not indicated could provide more insight into how
dexmedetomidine is best utilized.

The need to pursue deep sedation required adjunctive
therapy in SPICE III. Use of additional sedation is to be

expected when deep sedation is desired because therapy
with dexmedetomidine may not achieve deep sedation.*"!
In SPICE III, more than 70% of patients in the dexme-
detomidine cohort received additional propofol or mid-
azolam to reach goal sedation in the first 48 hours
following randomization compared with 20% of patients
who received both multiple agents in the usual care
cohort. Additionally, more than 50% of the dexmedetomi-
dine cohort continued to receive propofol at study day 10
despite an indication for deep sedation in less than 30% of

patients on the same study day.” The frequent use of pro-
pofol on study day 10 suggests that even when light seda-

tion was targeted, dexmedetomidine monotherapy was
often inadequate to achieve sedation goals. This confirms

previous findings. In prior trials, use of rescue sedation in
dexmedetomidine cohorts of patients ranged from 43.8%
(MIDEX) to 72.5% (PRODEX).** Furthermore, discon-
tinuation of study drug because of inadequate sedation
was significantly greater in the dexmedetomidine cohort
in both the MIDEX (dexmedetomidine: 9%; midazolam:
4%; P = 0.02) and PRODEX (dexmedetomidine: 14%;
propofol: 5%; P < 0.001) trials.*

The maximum dose of dexmedetomidine used in SPICE
IIT was 1.5 pg/kg/h, which is comparable to the maximum
dose of 1.4 to 1.5 pg/kg/h allowed in previous trials.””
Although these doses are in excess of the maximum dose of
0.7 pg/kg/h recommended by the dexmedetomidine product
labeling, some investigators advocate for examining doses
of dexmedetomidine in excess of 1.5 pg/kg/h in future tri-
als.” Retrospective literature suggests that doses of dexme-
detomidine >0.7 pg/kg/h are not associated with a greater
incidence of adverse effects, but there may be no increase in
sedation efficacy.'?

The results of SPICE III suggest that when deep sedation
is indicated, dexmedetomidine monotherapy is inadequate.
This is not a surprising finding given the need for adjunc-
tive sedation therapy in patients targeted for light sedation
in previous trials. Thus, the role of dexmedetomidine as a

sedative should be limited to patients in whom light seda-
tion is desired.

Adverse Events

In the SPICE III trial, there were significantly more adverse
events in the dexmedetomidine cohort compared with the
usual care cohort (9.6% vs 1.8%, respectively; P < 0.0001).”

Consistent with previous studies, bradycardia and hypoten-
sion were the most frequent adverse events in the dexme-
detomidine group. However, the rates of both hypotension
and bradycardia observed in the dexmedetomidine group in
SPICE III were lower than in previous trials (Table 1).>*
This finding is unexpected considering that many patients
in the dexmedetomidine cohort of SPICE III also received
propofol, which can cause additive bradycardia and
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hypotension. According to the SPICE III study protocol,
adverse events were reported by site investigators, but data
were not systematically collected.” Incidence of bradycar-
dia and hypotension were likely underreported, and the
adverse event rates in SPICE III should be interpreted with
caution. SPICE III did not allow for bolus doses of dexme-
detomidine to be administered, which also could have
contributed to the low rate of adverse events. Of note, 14
patients (0.7%) in the dexmedetomidine group experi-
enced a prolonged sinus pause (asystole), leading to the
use of atropine, epinephrine, or cardiac massage in 7 of the
events. There were no details provided regarding dose or
duration of dexmedetomidine in these patients. There
were 2 episodes (0.1%) of prolonged sinus pause in the
usual care cohort.’ Although rare, episodes of asystole
should prompt clinicians to carefully consider use of dex-
medetomidine in patients who might be at risk, such as
patients with heart block or bradycardia. Strategies to
reduce rates of adverse events associated with dexmedeto-
midine may include avoiding use of loading doses, wait-
ing at least 30 minutes between dose titrations, and keeping
maximum infusion rates at or below 0.7 pug/kg/h.>'*13

Delirium

The SEDCOM study showed that dexmedetomidine was
associated with lower prevalence of delirium relative to
midazolam (54% vs 76.6%, P < 0.01).> However, preva-
lence of delirium was similar between midazolam and dex-
medetomidine in the MIDEX trial.* In the PRODEX trial,
delirium occurred with greater frequency in the propofol
cohort compared with the dexmedetomidine cohort, but the
absolute difference was smaller than what was observed in
SEDCOM (9.7% vs 4.6% respectively, P = 0.056).* In
SPICE III, patients in the dexmedetomidine group had 1
more coma or delirium-free day (24 days [IQR = 11-26])
compared with the usual care group (23 days [IQR =
10-26]). Although patients in the dexmedetomidine group
had more coma-free days (25 days [IQR = 14-27] vs 24
days [IQR = 14-26]), outcomes regarding delirium-free
days were not reported. It is possible that no difference in
delirium-free days existed. Additionally, there was no dif-
ference in the proportion of patients who experienced delir-
ium between the 2 cohorts (dexmedetomidine, n = 796
[40.7%], vs usual care, n = 835 [42.5%]; P = 0.26).” Thus,
the impressive delirium reduction benefits of dexmedetomi-
dine seen in the SEDCOM study have not been repeated in
subsequent studies. Furthermore, the marginal benefit of
dexmedetomidine regarding decreased days of delirium/
coma in SPICE III did not translate into a decrease in length
of ICU stay, an improvement in long-term cognitive func-
: I

Current guidelines recommend dexmedetomidine as an
agent that can be used to treat delirium in mechanically

ventilated adults in whom agitation is precluding weaning/
extubation based on the results of a single, small random-
ized controlled trial. Because SPICE III randomized patients
to dexmedetomidine or usual care within 12 hours of requir-
ing mechanical ventilation, it is not well designed to assess
this indication for dexmedetomidine. Additional high-
quality research is necessary to assess the efficacy of dex-
medetomidine compared with alternative therapy to facili-
tate extubation in agitated patients and prevent intubation in
nonintubated, agitated patients.

Conclusion

The SPICE III trial, the largest study ever to examine dex-
medetomidine sedation in the critically ill, demonstrates
that early sedation with dexmedetomidine is not associated
with a reduction in mortality. The results are confounded by
a high prevalence of deep sedation and frequent use of addi-
tional sedative medications. However, SPICE III does con-
firm some previously identified characteristics regarding
dexmedetomidine use as a sedative agent in patients receiv-
ing mechanical ventilation. First, dexmedetomidine as a
sole agent does not reliably provide adequate sedation in all
patients and may be insufficient as a sole agent when light
sedation is targeted. Second, there are a(greaternumberof

adverse events associated with the use of dexmedetomidine
when compared with alternative sedatives. In other
instances, the findings from SPICE III contradicted the
results of prior studies. The presumed benefit of a decrease
in the incidence of delirium with dexmedetomidine use was
not seen in SPICE III. Additionally, SPICE III did not find
a difference in duration of ICU length of stay. The accumu-
lated efficacy and safety data suggest that current guidelines
will need to be updated to address the limitations of dexme-
detomidine, and its place as an option of first choice in the
management of sedation in all patients receiving mechani-
cal ventilation needs to be reconsidered. Future research
with dexmedetomidine in the critically ill should focus on
its specific benefits and risks in subpopulations.
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