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1
USE OF DEXMEDETOMIDINE FOR ICU

SEDATION

This application is a national stage filing of PCT Inter-
national Application No. PCT/F199/00266, filed on Mar. 31,
1999, which claims priority to US. Provisional Application
Ser. No. 60/080,287, filed on Apr. 1, 1998, and which also
claims priority to US. Provisional Application Ser. No.
60/110,944, filed on Dec. 4, 1998.

BACKGROUND OF THE INVENTION

The present invention relates to the use of dexmedetomi-
dine or a pharmaceutically acceptable salt thereof in inten-
sive care unit (ICU) sedation. In addition to the actual
sedation of a patient in the ICU, the word sedation in the
ICU context also includes the treatment of conditions that

affect patient comfort, such as pain and anxiety. Also, the
word intensive care unit includes any setting that provides
intensive care. Accordingly, the present invention relates to
a method of sedating a patient while in the ICU by admin-
istering dexmedetomidine or a pharmaceutically acceptable
salt thereof. Particularly, the present invention relates to a
method of sedating a patient while in the ICU by adminis-
tering dexmedetomidine or a pharmaceutically acceptable
salt thereof, wherein dexmedetomidine is essentially the sole
active agent or the sole active agent administered for this
purpose. The present invention also relates to the use of
dexmedetomidine or a pharmaceutically acceptable salt
thereof in the manufacture of a medicament for intensive
care unit sedation.

Patients recovering from an episode of critical illness
have reported factors they found most distressing during
their ICU stay (Gibbons, C. R., et al., Clin. Intensive Care
4 (1993) 222—225). The most consistently unpleasant
memories are anxiety, pain, fatigue, weakness, thirst, the
presence of various catheters, and minor procedures such as
physiotherapy. The aim of ICU sedation is to ensure that the
patient is comfortable, relaxed, and tolerates uncomfortable
procedures such as placement of iv-lines or other catheters,
but is still arousable.

At the moment, there is no universally accepted sedative
regimen for critically ill patients. Thus, these patients
receive a variety of drugs during their stay in an ICU, often
receiving the variety of drugs concurrently The agents used
most commonly are given to achieve patient comfort. Vari-
ous drugs are administered to produce anxiolysis
(benzodiazepines), amnesia (benzodiazepines), analgesia
(opioids), antidepression (antidepressants/benzodiazepines),
muscle relaxation, sleep (barbiturates, benzodiazepines,
propofol) and anaesthesia (propofol, barbiturates, volatile
anesthetics) for unpleasant procedures. These agents are
cumulatively called sedatives in the context of ICU sedation,
though sedation also includes the treatment of conditions
that affect patient comfort, such as pain and anxiety, and
many of the drugs mentioned above are not considered
sedatives outside the context of ICU sedation.

The presently available sedative agents are associated
with such adverse effects as prolonged sedation or overse-
dation (propofol and especially poor metabolizers of
midazolam), prolonged weaning (midazolam), respiratory
depression (benzodiazepines, propofol, and opioids),
hypotension (propofol bolus dosing), bradycardia, ileus or
decreased gastrointestinal motility (opioids), immunosup-
pression (volatile anaesthetics and nitrous oxide), renal
function impairment, hepatotoxicity (barbiturates), toler-
ance (midazolam, propofol), hyperlipidemia (propofol),
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increased infections (propofol), lack of orientation and
cooperation (midazolam, opioids, and propofol), and poten-
tial abuse (midazolam, opioids, and propofol).

In addition to the adverse effects of every individual
sedative agent, the combination of these agents
(polypharmacy) may cause adverse effects. For example, the
agents may act synergistically, which is not predictable; the
toxicity of the agents may be additive; and the pharmaco-
kinetics of each agent may be altered in an unpredictable
fashion. In addition, the possibility of allergic reactions
increases with the use of more than one agent. Furthermore,
these adverse effects might necessitate the use of additional
agents to treat the adverse effects, and the additional agents
themselves may have adverse effects.

The preferred level of sedation for critically ill patients
has changed considerably in recent years. Today, most
intensive care doctors in the ICU prefer their patients to be
asleep but easily arousable, and the level of sedation is now
tailored towards the patient’s individual requirements.
Muscle relaxants are seldom used during intensive care. As
cardiovascular stability is also desired in this often high-risk
patient population, hemodynamically active agents are often
needed for adequate hemodynamic control despite sufficient
sedation.

otz-adrenoceptor agonists are being evaluated in general
anaesthetic practice because of their sympatholytic,
sedative, anaesthetic, and hemodynamic stabilizing effects.
Tryba et al. discussed the usefulness of otz-agonists in
situations where patients with withdrawal symptoms are
treated in the ICU (Tryba et al., Drugs 45 (3) (1993),
338—352). The only otz-agonist mentioned was clonidine,
which was used in conjunction with opioids,
benzodiazepines, ketamine, and neuroleptics. Tryba et al.
suggest that clonidine may be useful in ICU patients with
withdrawal symptoms, but Tryba et al. only briefly mention
the use of clonidine for ICU sedation. Furthermore, Tryba et
al. only mention clonidine as a supplement to other sedatives
for ICU sedation.

According to Tryba et al., clonidine has its limitations in
sedating critically ill patients mainly because of its unpre-
dictable hemodynamic effects, i.e., bradycardia and
hypotension, so that it must be titrated for each individual
patient. Long term treatment of critically ill patients with
clonidine has been reported to be associated with such
rebound effects as tachycardia and hypertension.

otz-agonists are not presently used by themselves in ICU
sedation. Further, otz-agonists are not generally used in ICU
sedation even in conjunction with other sedative agents.
Only clonidine has been evaluated for use in ICU sedation,
and then only in conjunction with opioids, benzodiazepines,
ketamine, and neuroleptics. Further, administration of cloni-
dine as essentially the sole active agent or the sole active
agent to a patient in the ICU to achieve sedation has not been
disclosed to the best of applicants’ knowledge.

An ideal sedative agent for a critically ill patient should
provide sedation at easily determined doses with ready
arousability together with hemodynamic stabilizing effects.
Further, it should be an anxiolytic and an analgesic, and
should prevent nausea, vomiting, and shivering. It should
not cause respiratory depression. Preferably, an ideal seda-
tive agent should be used by itself in ICU sedation to avoid
the dangers of polypharmacy.

Dexmedetomidine, or (+)-(S)-4-[1-(2,3-dimethylphenyl)
ethyl]-1H-imidazole, has the following formula:
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