Editorials

Sedation in the Intensive Care Unit: A Call for Evidence

Sedation in the intensive care unit (ICU), long consid-
ered a necessary but relatively benign adjunct to patient
management, is now recognized as an important determi-
nant of patient morbidity. The implementation of nurse-
driven sedation protocols that minimize continuous seda-
tive infusions, and daily interruption of infusions to allow
patient awakening, have been shown to reduce the dura-
tion of mechanical ventilation and ICU stay.'-3 Two sed-
atives have been associated with mortality: etomidate, be-
cause of its inhibitory effect on adrenal function, and
propofol, because of its association with cardiac failure
and rhabdomyolysis (“propofol infusion syndrome”). In
addition, recent evidence suggests that specific sedative
agents are associated with the transition to delirium in the
ICU,# which in turn is associated with both increased mor-
bidity and mortality.>® However, considerable gaps re-
main in our knowledge of how to sedate critically ill pa-
tients, both in terms of specific agents and depth of sedation.

SEE THE ORIGINAL STUDY ON PAGE 492

In this issue of REsPiIRATORY CARE, Siobal et al” present
a potential solution to a difficult ICU sedation problem:
that of the agitated patient who is seemingly ready for
liberation from mechanical ventilation. Because agitation
can be due to many causes, including delirium, pain, and
dyspnea, it is often difficult to determine whether agitated
patients are truly “failing” trials of spontaneous ventila-
tion, or rather have agitation that is independent of their
capacity to breathe unassisted. This problem is compounded
by the fact that the administration of commonly used treat-
ments for agitation (benzodiazepines, propofol, and opi-
oids) may result in respiratory depression and further cloud
assessment of the patient’s respiratory status.

Siobal et al approached this dilemma by administering a
unique sedative agent, dexmedetomidine, to 5 surgical ICU
patients who had previously “failed” attempts at liberation
from ventilation because of agitation. Four patients had
suffered traumatic injury, including three with brain in-
jury, and had been mechanically ventilated for between
approximately 4.5 and 20 days. Dexmedetomidine infu-
sion was initiated without a loading dose, and other sed-
atives, including propofol, lorazepam, and midazolam, were
reduced or discontinued. Interestingly, dexmedetomidine
was titrated to heart rate and blood pressure response rather
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than to level of consciousness. All patients were extubated
within 2 hours of initiation of dexmedetomidine infusion,
although one was subsequently reintubated because of up-
per-airway obstruction. No important adverse events were
noted, although one patient exhibited transient bradycar-
dia.

There are several reasons why dexmedetomidine might
facilitate liberation from mechanical ventilation. Dexme-
detomidine is an alpha-2 adrenergic receptor agonist, with
resulting sympatholytic and analgesic properties®-10 but
no respiratory depressant effect.!!-'2 In addition, dexme-
detomidine induces sedation through normal sleep path-
ways, in contrast to benzodiazepines, which affect recep-
tors at multiple sites.!? This latter property may lead to a
better quality of sedation, with the effect of reducing se-
dation-associated delirium.!#!5 In sum, these characteris-
tics make dexmedetomidine an appealing agent for the
transition stage from deeply sedated and mechanically ven-
tilated to awake and spontaneously breathing, or perhaps
even for routine use in the ICU.

Despite the promising results from the trial by Siobal et
al and the theoretical benefits of dexmedetomidine, there
are reasons to pause before advocating wider use of this
agent. Previous studies of dexmedetomidine for ICU se-
dation were largely descriptive accounts of the quality of
sedation, effects on vital signs, and pharmacokinetics and
dynamics; true outcome data are lacking.!%-16-22 The study
by Siobal et al is provocative but certainly limited by its
small size and lack of a placebo group for comparison. If
they had studied more patients, they might have found less
encouraging results. In addition, given the method of ad-
ministration (continuous infusion without a loading dose),
there is reason to question whether dexmedetomidine had
an important sedative effect at the time of initiation of
spontaneous breathing trials (approximately 1 hour after
beginning the infusion). Only blinded comparison to pla-
cebo can allow such an assessment. Given these issues and
others, Siobal et al rightly conclude that their study merely
provides justification for a large, prospective, randomized
trial to determine whether dexmedetomidine does indeed
facilitate liberation from mechanical ventilation.”

It might be argued that dexmedetomidine should be used
based on its theoretical merits alone. However, nonseda-
tive effects of dexmedetomidine may have the potential to
harm patients. For example, it is not clear that the sym-
patholytic effect of dexmedetomidine is beneficial to crit-
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ically ill patients with limited oxygen delivery or increased
tissue oxygen needs. An additional issue that has not been
adequately explored is the effect of dexmedetomidine on
adrenal function. Dexmedetomidine is structurally related
to etomidate, an imidazole that inhibits adrenal steroido-
genesis. Etomidate was associated with increased mortal-
ity when administered via continuous infusion to critically
ill trauma patients,>? and there remains considerable con-
troversy today regarding its use as an adjunct to endotra-
cheal intubation.?* Venn et al found that dexmedetomidine
administration to post-surgical patients for 624 hours re-
sulted in a blunted cortisol response to adrenocorticotro-
phic hormone stimulation in 5 of 10 patients after cessa-
tion of the infusion.® Similar “relative” adrenal
insufficiency is associated with increased mortality in pa-
tients with septic shock, among others.?> Low serum cor-
tisol levels may also contribute to the development of
post-traumatic stress disorder after recovery from critical
illness.2¢-27 Thus, prior to widespread application, dexme-
detomidine must be studied more rigorously and for end
points other than quality of sedation.

Another major reason to approach the use of dexme-
detomidine with caution is cost. At my home institution,
the acquisition cost for dexmedetomidine is approximately
twice that for propofol, the next most-expensive agent
used for sedation in the ICU. At Shands Hospital at the
University of Florida, the acquisition cost for dexmedeto-
midine is 5 times greater than for propofol, and the ad-
ministration of dexmedetomidine to 50 patients per month
was projected to increase pharmacy expenditures by
$850,000.28 Thus, the use of dexmedetomidine for seda-
tion in the ICU may substantially increase the cost of care
unless acquisition cost can be offset by other benefits, such
as reduced duration of mechanical ventilation, reduced
length of stay, or possibly a reduced incidence of delirium.
However, evidence of these benefits is currently lacking.

Unfortunately, the vast majority of the sedation litera-
ture is, with rare exception, composed of descriptive and
pharmacologic, rather than outcome-oriented, studies.?® In
this era of evidence-based medicine, high-quality, prospec-
tive, randomized trials that compare sedative agents and
strategies are desperately needed. Necessary end points
include effects on intermediate and long-term outcomes,
including duration of mechanical ventilation, length of stay,
the development of delirium, the incidence of post-trau-
matic stress disorder, and mortality. This information is
particularly important prior to the routine use of intriguing
but expensive agents such as dexmedetomidine.

Steven Deem MD
Department of Anesthesiology
Harborview Medical Center
University of Washington
Seattle, Washington

490

11.

12.

15.

16.

REFERENCES

. Kollef MH, Levy NT, Ahrens TS, Schaiff R, Prentice D, Sherman G.

The use of continuous intravenous sedation is associated with pro-
longation of mechanical ventilation. Chest 1998;114(2):541-548.

. Brook AD, Ahrens TS, Schaiff R, Prentice D, Sherman G, Shannon

W, Kollef MH.. Effect of a nursing-implemented sedation protocol
on the duration of mechanical ventilation. Crit Care Med 1999;
27(12):2609-2615.

. Kress JP, Pohlman AS, O’Connor MF, Hall JB. Daily interruption of

sedative infusions in critically ill patients undergoing mechanical
ventilation. N Engl J Med 2000;342(20):1471-1477.

. Pandharipande P, Shintani A, Peterson J, Pun BT, Wilkinson GR,

Dittus RS, et al. Lorazepam is an independent risk factor for transi-
tioning to delirium in intensive care unit patients. Anesthesiology
2006;104(1):21-26.

. Ely EW, Shintani A, Truman B, Speroff T, Gordon SM, Harrell FE

Jr, et al. Delirium as a predictor of mortality in mechanically venti-
lated patients in the intensive care unit. JAMA 2004;291(14):1753—
1762.

. Thomason JW, Shintani A, Peterson JF, Pun BT, Jackson JC, Ely

EW. Intensive care unit delirium is an independent predictor of
longer hospital stay: a prospective analysis of 261 non-ventilated
patients. Crit Care 2005;9(4):R375-R381.

. Siobal MS, Kallet RH, Kivett VA, Tang JF. Use of dexmedetomi-

dine to facilitate extubation in surgical intensive-care-unit patients
who failed previous weaning attempts following prolonged mechan-
ical ventilation: a pilot study. Respir Care 2005;51(5):492-496.

. Venn RM, Bradshaw CJ, Spencer R, Brealey D, Caudwell E, Naugh-

ton C, et al. Preliminary UK experience of dexmedetomidine, a novel
agent for postoperative sedation in the intensive care unit. Anaes-
thesia 1999;54(12):1136-1142.

. Venn RM, Bryant A, Hall GM, Grounds RM. Effects of dexmedeto-

midine on adrenocortical function, and the cardiovascular, endocrine
and inflammatory responses in post-operative patients needing se-
dation in the intensive care unit. Br J Anaesth 2001;86(5):650-656.

. Talke P, Chen R, Thomas B, Aggarwall A, Gottlieb A, Thorborg P,

et al. The hemodynamic and adrenergic effects of perioperative
dexmedetomidine infusion after vascular surgery. Anesth Analg
2000;90(4):834-839.

Hsu YW, Cortinez LI, Robertson KM, Keifer JC, Sum-Ping ST,
Moretti EW, et al. Dexmedetomidine pharmacodynamics: part I:
crossover comparison of the respiratory effects of dexmedetomidine
and remifentanil in healthy volunteers. Anesthesiology 2004;101(5):
1066-1076.

Venn RM, Hell J, Grounds RM. Respiratory effects of dexmedeto-
midine in the surgical patient requiring intensive care. Crit Care
2000;4(5):302-308.

. Nelson LE, Lu J, Guo T, Saper CB, Franks NP, Maze M. The

alpha2-adrenoceptor agonist dexmedetomidine converges on an en-
dogenous sleep-promoting pathway to exert its sedative effects. An-
esthesiology 2003;98(2):428-436.

. Maldonado J, Wysong A, van der Starre P, Block T, Reitz B. Post-

operative sedation can dramatically alter the development of delir-
ium after cardiac surgery. Psychosomatics 2005;46(1):185-186.
Shukry M, Clyde MC, Kalarickal PL, Ramadhyani U. Does dexme-
detomidine prevent emergence delirium in children after sevoflu-
rane-based general anesthesia? Paediatr Anaesth 2005;15(12):1098—
1104.

Corbett SM, Rebuck JA, Greene CM, Callas PW, Neale BW, Healey
MA, Leavitt BJ. Dexmedetomidine does not improve patient satis-
faction when compared with propofol during mechanical ventilation.
Crit Care Med 2005;33(5):940-945.

RESPIRATORY CARE ®* MAaYy 2006 VoL 51 No 5



20.

21.

SEDATION IN THE INTENSIVE CARE UNIT: A CALL FOR EVIDENCE

. Elbaradie S, El Mahalawy FH, Solyman AH. Dexmedetomidine vs

propofol for short-term sedation of postoperative mechanically ven-
tilated patients. J Egypt Natl Canc Inst 2004;16(3):153-158.

. Herr DL, Sum-Ping ST, England M. ICU sedation after coronary

artery bypass graft surgery: dexmedetomidine-based versus propo-
fol-based sedation regimens. J Cardiothorac Vasc Anesth 2003;17(5):
576-584.

. Ickeringill M, Shehabi Y, Adamson H, Ruettimann U. Dexmedeto-

midine infusion without loading dose in surgical patients requiring
mechanical ventilation: haemodynamic effects and efficacy. Anaesth
Intensive Care 2004;32(6):741-745.

Shehabi Y, Ruettimann U, Adamson H, Innes R, Ickeringill M.
Dexmedetomidine infusion for more than 24 hours in critically ill
patients: sedative and cardiovascular effects. Intensive Care Med
2004;30(12):2188-2196.

Venn RM, Grounds RM. Comparison between dexmedetomidine
and propofol for sedation in the intensive care unit: patient and
clinician perceptions. Br J Anaesth 2001;87(5):684—690.

Correspondence: Steven Deem MD, Department of Anesthesiology, Har-
borview Medical Center, 325 Ninth Ave, Box 359724, Seattle WA 98104.
E-mail: sdeem@u.washington.edu.

RESPIRATORY CARE * MAY 2006 VoL 51 No 5

22.

23.

24.

25.

26.

217.

28.

29.

Venn RM, Karol MD, Grounds RM. Pharmacokinetics of dexme-
detomidine infusions for sedation of postoperative patients requiring
intensive caret. Br J Anaesth 2002;88(5):669-675.

Watt I, Ledingham IM. Mortality amongst multiple trauma patients
admitted to an intensive therapy unit. Anaesthesia 1984;39(10):973-981.
Annane D. ICU physicians should abandon the use of etomidate!
Intensive Care Med 2005;31(3):325-326.

Annane D, Sebille V, Troche G, Raphael JC, Gajdos P, Bellissant E.
A 3-level prognostic classification in septic shock based on cortisol
levels and cortisol response to corticotropin. JAMA 2000;283(8):
1038-1045.

Schelling G, Briegel J, Roozendaal B, Stoll C, Rothenhausler HB,
Kapthammer HP. The effect of stress doses of hydrocortisone during
septic shock on posttraumatic stress disorder in survivors. Biol Psy-
chiatry 2001;50(12):978-985.

Schelling G, Stoll C, Kapfhammer HP, Rothenhausler HB, Krause-
neck T, Durst K, et al. The effect of stress doses of hydrocortisone
during septic shock on posttraumatic stress disorder and health-re-
lated quality of life in survivors. Crit Care Med 1999;27(12):2678—
2683.

Formulary update. Shands drugs and therapy bulletin. 2005;19(2):
1-2.

Carrasco G, Molina R, Costa J, Soler JM, Cabre L. Propofol vs
midazolam in short-, medium-, and long-term sedation of critically
ill patients: a cost-benefit analysis. Chest 1993;103(2):557-564.

491



