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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

HOSPIRA, INC. and
ORION CORPORATION,

Plaintiffs,
V. Civil Action No. 1:14-cv-487-GMS
EUROHEALTH INTERNATIONAL SARL
and WEST-WARD PHARMACEUTICAL
CORP.,

Defendants.

SECOND AMENDED COMPLAINT

Pursuant to the parties’ stipulation (D.I. 19), Plaintiffs Hospira, Inc. (“Hospira”) and
Orion Corporation (“Orion”) (collectively, “Plaintiffs”), hereby file their Second Amended
Complaint against Defendants Eurohealth International Sarl (“Eurohealth”) and West-Ward
Pharmaceutical Corp. (“West-Ward”), and allege as follows:

PARTIES

1. Hospira is a Delaware corporation with its principal place of business at
275 North Field Drive, Lake Forest, Illinois 60045.

2. Orion is a corporation organized under the laws of Finland with its
principal place of business at Orionintie IA, FI1-02200 Espoo, Finland.

3. On information and belief, Eurohealth is a company organized and
existing under the laws of Switzerland with a place of business at Rue Des Battoirs 7, Genéve,
Geneve 1205, Switzerland. Eurohealth has agreed to be party to this suit in place of former

defendant Ben Venue Laboratories, Inc. (“BVL”). (D.l. 19.) On information and belief,
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effective July 15, 2014, BVL divested itself of the rights to, title in, and interest in ANDA No.
205046, the ANDA that is the subject of this litigation. (I1d.) On information and belief,
Eurohealth now owns ANDA No. 205046, and has informed the Food and Drug Administration
(“FDA”) of its commitment to all agreements, promises, and conditions made by BVL regarding
the ANDA. (1d.) For purposes of the present action, Eurohealth has assumed full responsibility
and liability for BVL’s actions relating to ANDA No. 205046 and the subject matter contained
therein. (Id.)

4, On information and belief, West-Ward is a corporation organized and
existing under the laws of the State of Delaware with a principal place of business at 401
Industrial Way West, Eatontown, New Jersey 07724. Upon information and belief, West-Ward
has been appointed as Eurohealth’s agent in the United States for ANDA No. 205046. (Id.)
West-Ward’s website indicates that it has a sales representative for the State of Delaware. Upon
information and belief, West-Ward is a wholly-owned subsidiary of Eurohealth (U.S.A.) Inc.

NATURE OF THE ACTION

5. This is a civil action for infringement of U.S. Patent No. 6,716,867 (the
“*867 patent”) (Exhibit A attached hereto).

6. This action is based upon the Patent Laws of the United States, 35 U.S.C.
8 1 et seq. and arises out of the filing by Defendants, through BVL, of Abbreviated New Drug
Application (“ANDA”) No. 205046, which seeks approval to market dexmedetomidine
hydrochloride injection prior to the expiration of the ‘867 patent. The ‘867 patent is assigned to
and/or exclusively licensed by Plaintiffs and listed in the publication entitled Approved Drug

Products with Therapeutic Equivalents (the “Orange Book”) as covering PRECEDEX ™.
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JURISDICTION AND VENUE

7. This action arises under the Patent Laws of the United States, 35 U.S.C. §
1 et seq.

8. This Court has subject matter jurisdiction pursuant to 28 U.S.C. 8§ 1331
and 1338(a).

9. Eurohealth has agreed to be party to this suit in place of former defendant
BVL (D.I. 19), and BVL is incorporated in Delaware. Eurohealth does not contest this Court’s
jurisdiction for purposes of this action. (ld.)

10.  West-Ward is subject to personal jurisdiction in this District by virtue of,
inter alia, its incorporation under the laws of the State of Delaware, and its conduct of business
in this District. On information and belief, West-Ward develops, formulates, manufactures,
markets, and sells drug products throughout the United States, including Delaware, and
Delaware is a likely destination of West-Ward’s products. On information and belief, West-
Ward has purposely availed itself of the rights and benefits of the laws of the State of Delaware,
and has engaged in substantial and continuous contacts with the State of Delaware.

11.  Venue is proper in this District pursuant to 28 U.S.C. 88 1391 and
1400(b).

THE PATENT-IN-SUIT

12.  The ‘867 patent, entitled “Use of Dexmedetomidine for ICU Sedation,”
was duly and legally issued by the USPTO on April 6, 2004. Hospira and Orion are co-assignees
of the ‘867 patent and share ownership of the ‘867 patent.

13. Hospira is the exclusive licensee in the United States of Orion’s ownership

interest in the ‘867 patent.
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14, Hospira is the holder of New Drug Application (“NDA”) No. 21-038, for
dexmedetomidine hydrochloride injection, sold in the United States under the trademark
PRECEDEX™. The United States Food and Drug Administration (“FDA”) originally approved
NDA No. 21-038 on December 17, 1999.

15. The “867 patent is duly listed in the Orange Book as covering
PRECEDEX™. The claims of the ‘867 patent cover various methods of using PRECEDEX™.

ACTS GIVING RISE TO THIS ACTION

16.  Oninformation and belief, Defendants, through BVL, reviewed the ‘867
patent and certain commercial and economic information regarding Hospira’s PRECEDEX™
and decided to file an ANDA seeking approval to market a generic version of PRECEDEX™.

17. Plaintiffs received a letter dated September 6, 2013, from Defendants,
through BVL, notifying them that Defendants, through BVL, had filed ANDA No. 205046 with
the FDA under section 505(j) of the Federal Food, Drug, and Cosmetic Act (“FDCA?”), seeking
approval to market a generic version of Hospira’s PRECEDEX™ prior to the expiry of the ‘867
patent.

18.  The stated purpose of the letter was to notify Plaintiffs that ANDA No.
205046 included a certification under 21 U.S.C. § 355(j)(2)(a)(vii)(IV) (“Paragraph IV
Certification”) that the claims of the ‘867 patent are invalid. Included in the September 6, 2013,
letter was a “Detailed Statement” of the factual and legal basis for the Paragraph IV
Certification.

19.  Oninformation and belief, Defendants, at least through BVL, were aware

of the “‘867 patent when it filed ANDA No. 205046 with a Paragraph IV Certification.
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CLAIM FOR RELIEF

20. Paragraphs 1 through 19 are incorporated herein as set forth above.

21. Defendants, through BVL, submitted ANDA No. 205046 with a Paragraph
IV Certification to the FDA under section 505(j) of the FDCA to obtain approval to engage in
the commercial manufacture, use, sale, offer for sale, and/or importation into the United States of
dexmedetomidine hydrochloride injection 100 mcg base/ml prior to the expiration of the ‘867
patent. By submitting this ANDA, Defendants committed an act of infringement under 35
U.S.C. § 271(e)(2).

22, Moreover, any commercial manufacture, use, sale, offer for sale, and/or
importation into the United States of the proposed generic dexmedetomidine hydrochloride
product described in ANDA No. 205046 by Defendants would infringe the ‘867 patent under 35
U.S.C. § 271(a), (b), and/or (c).

23. Defendants’ actions and conduct will also encourage direct infringement
of the *867 patent by others.

24, Defendants’ “Detailed Statement” asserts only the alleged invalidity of the
‘867 patent as the basis for its belief that the ‘867 patent will not be infringed by the product
described in ANDA No. 205046.

25. Defendants, at least through BVL, were aware of the existence of the ‘867
patent prior to the filing of ANDA No. 205046, and took such action knowing it would constitute
infringement of the ‘867 patent.

26.  Plaintiffs will be irreparably harmed if Defendants are not enjoined from

infringing the ‘867 patent.
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PRAYER FOR RELIEF
WHEREFORE, Plaintiffs pray for judgment as follows:

A. An order decreeing that the submission to the FDA of ANDA No. 205046
with a Paragraph IV Certification was an act of infringement by Defendants;

B. An order decreeing that Eurohealth’s commercial manufacture, use, sale,
offer for sale, and/or importation into the United States of the product that is the subject of
ANDA No. 205046 prior to the expiration of the ‘867 patent, including any regulatory
extensions, will infringe the ‘867 patent;

C. An order decreeing that West-Ward’s commercial manufacture, use, sale,
offer for sale, and/or importation into the United States of the product that is the subject of
ANDA No. 205046 prior to the expiration of the ‘867 patent, including any regulatory
extensions, will infringe the ‘867 patent;

D. An order pursuant to 35 U.S.C. § 271(e)(4)(A) decreeing that the effective
date of any approval of ANDA No. 205046 shall be no earlier than the expiration date of the
‘867 patent, including any applicable extensions;

E. A preliminary and permanent injunction pursuant to 35 U.S.C. § 271(e)(4)
restraining and enjoining Defendants, their officers, agents, attorneys, and employees and those
acting in privity or concert with them, from engaging in the commercial manufacture, use, offer
for sale, sale, and/or importation into the United States of the generic dexmedetomidine
hydrochloride product described in ANDA No. 205046, or any other ANDA not colorably
different from ANDA No. 205046, until the expiration of the ‘867 patent, including any
applicable extensions;

F. A declaration that this case is exceptional and an award of attorneys’ fees

under 35 U.S.C. § 285;
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G. Costs and expenses in this action; and

H. Such other and further relief as the Court may deem just and proper.

Dated: October 27, 2014

/s/ Mary B. Matterer
Richard K. Herrmann (#405)
Mary B. Matterer (#2696)
MORRIS JAMES LLP
500 Delaware Avenue, Suite 1500
Wilmington, DE 19801
(302) 888-6800
rherrmann@morrisjames.com
mmatterer@morrisjames.com

Bradford P. Lyerla

Sara T. Horton

Yusuf Esat

JENNER & BLOCK LLP
353 N. Clark Street
Chicago, IL 60654-3456
Telephone: 312 222-9350
Facsimile: 312 527-0484
blyerla@jenner.com
shorton@jenner.com
yesat@jenner.com

Attorneys for Plaintiffs
Hospira, Inc. and Orion Corp.
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7) ABSTRACT

The present invention relates to a method of sedating a
patient while in the intensive care unit comprising admin-
istering dexmedetomidine of a pharmaceutically acceptable
salt thereof to the patient, wherein the patient remains
arousable and orientated.

12 Claims, 2 Drawing Sheets
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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 U.S. Provisional Application
Ser. No. 60/080,287, filed on Apr. 1, 1998, and which also
claims priority to U.S. 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.

a,-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 «,-agonists in
situations where patients with withdrawal symptoms are
treated in the ICU (Tryba et al., Drugs 45 (3) (1993),
338-352). The only a,-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.

a,-agonists are not presently used by themselves in ICU
sedation. Further, o,-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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Dexmedetomidine is described in U.S. Pat. No. 4,910,214
as an o.,-receptor agonist for general sedation/analgesia and
the treatment of hypertension or anxiety. U.S. Pat. Nos.
5,344,840 and 5,091,402 discuss dexmedetomidine in perio-
perative and epidural use, respectively. U.S. Pat. No. 5,304,
569 discusses the use of dexmedetomidine in glaucoma.
U.S. Pat. No. 5,712,301 discusses the use of dexmedetomi-
dine for preventing neurodegeneration caused by ethanol
consumption.

Medetomidine, which is the racemic mixture of dexme-
detomidine and levomedetomidine, is known as a selective
and potent a,-agonist and has been described in U.S. Pat.
No. 4,544,664 as an antihypertensive agent and in U.S. Pat.
No. 4,670,455 as a veterinary sedative-analgesic agent.

In US. Pat. Nos. 4,544,664 and 4,910,214, parenteral,
intravenous, and oral ways of administration are discussed.
U.S. Pat. No. 4,670,455 describes intramuscular and intra-
venous administration. U.S. Pat. Nos. 5,124,157 and 5,217,
718 describe a method and device for administering dexme-
detomidine through the skin. U.S. Pat. No. 5,712,301 states
that dexmedetomidine can be administered transmucosally.

The U.S. Patents discussed herein are specifically incor-
porated by reference in their entirety.

SUMMARY OF THE INVENTION

7ty

It has been unexpectedly found that dexmedetomidine or
a pharmaceutically acceptable salt thereof is an ideal seda-
tive agent to be administered to a patient in the ICU to
achieve patient comfort. Accordingly, an object of the inven-
tion is to provide a method of sedating a patient while in the
ICU that comprises administering dexmedetomidine or a
pharmaceutically acceptable salt thereof for a time sufficient
to give the desired therapeutic effect.

It should be noted that the method for sedating a patient
in the ICU encompasses all of the potential ICU uses of
dexmedetomidine and a pharmaceutically acceptable salt
thereof, including all potential uses that derive from their
activity as o,-agonists, e.g., their use as hypotensive agents,
anxiolytics, analgesics, sedatives, and the like. It should also
be noted that the word intensive care unit encompasses any
setting that provides intensive care.

Additional objects and advantages of the invention will be
set forth in part in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention will be realized and attained by means of the
elements and combinations particularly pointed out in the
appended claims.

In one aspect, the invention relates to a method of
sedating a patient while in the ICU by administering dexme-
detomidine or a pharmaceutically acceptable salt thereof,
wherein dexmedetomidine is essentially the sole active
agent or the sole active agent. The method is premised on the
discovery that essentially only dexinedetomidine or a phar-
maceutically acceptable salt thereof need to be administered
to a patient in the ICU to achieve sedation and patient
comfort. No additional sedative agents are required.
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In a further aspect, the invention relates to a use of
dexmedetomidine or a pharmaceutically acceptable salt
thereof in ICU sedation.

A further aspect of the invention relates to a use of
dexmedetomidine or a pharmaceutically acceptable salt
thereof in the manufacture of a medicament for ICU seda-
tion.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the Ramsay Scale that was developed for
the assessment of sedation in experimental subjects. In this
system, the level of wakefulness is scored on a scale of 1-6
(Ramsey Sedation Score) based on progressive loss of
responsiveness to stimuli ranging from auditory to deep
painful stimuli.

FIG. 2 shows the dosing period from the Phase III
dexmedetomidine study described in Example 3, case No.
13. The dotted line signifies Ramsay Sedation Score fluc-
tuations and the solid line signifies dexmedetomidine dose
adjustments.

DETAILED DESCRIPTION OF THE
INVENTION

Applicants have surprisingly discovered that dexmedeto-
midine or a pharmaceutically acceptable salt thereof is an
ideal agent to be administered to a patient in the ICU for
achieving sedation and patient comfort. Particularly, it has
been found that dexmedetomidine or a pharmaceutically
acceptable salt thereof can be essentially the sole active
agent or the sole active agent administered to a patient in the
ICU in order to sedate the patient.

The method for sedating a patient in the ICU encompasses
all of the potential ICU uses of dexmedetomidine and a
pharmaceutically acceptable salt thereof, including all
potential uses that derive from their activity as o.,-agonists,
e.g., their use as hypotensive agents, anxiolytics, analgesics,
sedatives, and the like.

The word intensive care unit encompasses any setting that
provides intensive care. The word patient is intended to
include both human and animal patients. Preferably, the
animal patient is a mammal, especially a dog, a cat, a horse,
Or a Cow.

The quality of the sedation in the ICU achieved by
administering dexmedetomidine is unique. Patients sedated
by dexmedetomidine or a pharmaceutically acceptable salt
thereof are arousable and oriented, which makes the treat-
ment of the patient easier. The patients can be awakened and
they are able to respond to questions. They are aware, but not
anxious, and tolerate an endotracheal tube well. Should a
deeper level of sedation or more sedation be required or
desired, an increase in dexmedetomidine dose smoothly
transits the patient into a deeper level of sedation. Dexme-
detomidine does not have adverse effects associated with
other sedative agents, such as, respiratory depression,
nausea, prolonged sedation, ileus or decreased gastrointes-
tinal motility, or imnmunosuppression. Lack of respiratory
depression should allow dexmedetomidine to be used also
for non-ventilated, critically ill patients who require
sedation, anxiolysis, analgesia, and hemodynamic stability
yet must remain oriented and easily aroused. In addition, it
is water soluble and, thus, does not increase the lipid load in
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patients sedated for long periods of time. A predictable
pharmacological response can be achieved by administering
dexmedetomidine or a pharmaceutically acceptable salt
thereof to a patient in the ICU.

Dexmedetomidine or a pharmaceutically acceptable salt
thereof can be administered perorally, transmucosally,
transdermally, intravenously or intramuscularly. One skilled
in the art would recognize the doses and dosage forms
suitable in the method of the present invention. The precise
amount of the drug administered according to the invention
is dependent on numerous factors, such as the general
condition of the patient, the condition to be treated, the
desired duration of use, the route of administration, the type
of mammal, etc. The dose range of dexmedetomidine can be
described as target plasma concentrations. The plasma con-
centration range anticipated to provide sedation in the
patient population in the ICU varies between 0.1-2 ng/ml
depending on the desired level of sedation and the general
condition of the patient. These plasma concentrations can be
achieved by intravenous administration by using a bolus
dose and continuing it by a steady maintenance infusion. For
example, the dose range for the bolus to achieve the fore-
mentioned plasma concentration range in a human is about
0.2-2 ug/kg, preferably about 0.5-2 ug/kg, more preferably
1.0 ug/kg, to be administered in about 10 minutes or slower,
followed by a maintenance dose of about 0.1-2.0 ug/kg/h,
preferably about 0.2-0.7 ug/kg/h, more preferably about
0.4-0.7 ug/kg/h. The time period for administering dexme-
detomidine or a pharmaceutically acceptable salt thereof
depends on the the desired duration of use.

The chemical form for dexynedetomidine can be the free
base or an acid addition salt. Such acid addition salts may be
formed, for example, with inorganic acids, such as, hydro-
chloric acid, hydrobromic acid, sulfiric acid, nitric acid,
phosphoric acid and the like, and organic acids such as acetic
acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid,
malic acid, malonic acid, succinic acid, maleic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, cinnamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, salicylic acid and the like.

The invention will be further clarified by the following
example, which is intended to be purely exemplary of the
invention.

EXAMPLE 1

The efficacy, safety and titratability of dexmedetomidine
in postoperative coronary artery bypass graft(s) patients
(CABG), requiring sedation in the ICU was studied. The
patients were intubated for 8-24 hours. All patients were
administered dexmedetomidine within 1 hour of admission
to the ICU, and dexmedetomidine infusion was continued
until 6 hours after extubation. Dexmedetomidine was used
in the form of an HCI salt (100 xg/ml, base) in 0.9% sodium
chloride solution, and it was administered as a two-stage
infusion (a loading dose followed by a maintenance
infusion) utilizing standard syringe pump and iv adminis-
tration sets.

12 patients were selected and divided into two groups.
The first 6 patients were administered a loading dose of 6
ug/kg/h of dexmedetomidine over a 10-minute period, fol-
lowed by a maintenance infusion of 0.2 ug/kg/h. The second
group of 6 patients were initially administered a loading
dose of 6.0 ug/kg/h of dexmedetomidine over a 10 minute
period, followed by a maintenance infusion of 0.4 ug/kg/h.
The infusion rate in both groups was maintained between a
range of 0.2 to 0.7 ug/kg/h. After the clinical effects of
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sedation became evident (approximately within 15 to 30
minutes) the maintenance rate of infusion could be adjusted
in increments of 0.1 ug/kg/h or higher to achieve and
maintain a Ramsey Sedation Score level of 3 or higher (see
FIG. 1).

Vital signs, adverse events, and sedation scores were
recorded during the study. The patients did not receive any
of the following medications during the administration of
dexmedetomidine: sedating agents, neuromuscular blocking
agents except for insertation of the endotracheal tube, and
epidural or spinal analgesic/anaesthetic agents. Two patients
required morphine for pain. One patient had two serious
adverse events: circulatory failure and myocardial infarc-
tion. The myocardial infarction, due to incomplete
revascularization, led to death 13 days after the study drug
infusion had been discontinued. The myocardial infarction
had little or no temporal relationship to dexmedetomidine.
In fact, incomplete revascularization is one of the most
common adverse events after a CABG operation, and it
sometimes leads to death.

During the administration of dexmedetomidine, the blood
pressure and heart rate variability were decreased, meaning
more stable and predictable hemodynamics without the need
for pharmacological interventions to either treat high blood
pressure or heart rate, e.g., with beta-blockers, or to increase
sedation/anxiolysis with benzodiazepins or propofol. In
conclusion, the patients were conveniently sedated, hemo-
dynamically stable, and remained easily arousable for con-
trol of subjective well being with only one pharmaceutical,
dexmedetomidine.

The example shows that dexmedetomidine is an ideal
agent for sedating a patient in the ICU, providing a unique
quality of sedation and patient comfort.

EXAMPLE 2

A double-blind, randomized, placebo-controlled study
was conducted to evaluate the efficacy, safety, and titratabil-
ity of dexmedetomidine in mechanically ventilated patients
requiring sedation in the ICU. The study was conducted in
postoperative CABG patients requiring sedation in the ICU.
Twelve adult postoperative CABG patients requiring
mechanical ventilation in the ICU who met the study selec-
tion criteria were eligible for participation.

The selection criteria were as follows. The patients
required sedation for mechanical ventilation for a minimum
of 8 hours following surgery, followed by continued seda-
tion for 6 hours after extubation. The patients were not to
have been intubated longer than 24 hours to be evaluable for
the test. The patients received only morphine for manage-
ment for pain and received none of the following medica-
tions during study drug administration: sedating agents other
than midazolam, neuromuscular blocking agents except for
insertion of the endotrachael tube, epidural or spinal
analgesic/anesthetic agents.

Safety was evaluated through the monitoring of adverse
events, cardiac monitoring, laboratory tests, vital signs,
oxygen saturation, and concomitant medications.

Twelve patients were randomly assigned to receive either
dexmedetomidine or placebo with rescue treatment for seda-
tion with midazolam, as clinically indicated. Patients ran-
domized to dexmedetomidine were to receive a 10-minute
loading dose of 6.0 ug/kg/h, followed by an initial mainte-
nance infusion. The rate of maintenance infusion was 0.4
ug/kg/h. The maintenance rate of infusion could be titrated
in increments of 0.1 ug/kg/h to achieve and maintain a
Ramsey Sedation Score of 3 or higher. The range for the
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maintenance infusion was to be kept between 0.2 and 0.7
ug/kg/h. Dexmedetomidine administration was to begin
within one hour after admission to the ICU and continued
until 6 hours after extubation. Dexmedetomidine was used
in the form of an HCI salt (100 ug/ml, base) in 0.9% sodium
chloride solution, and it was administered utilizing standard
syringe pump and iv administration sets. The placebo was
0.9% sodium chloride solution administered the same way
dexmedetomidine was administered.

The six dexmedetomidine-sedated patients remained
adequately sedated and did not require any midazolam.
Conversely, five of the six placebo-treated patients required
the administration of midazolam to achieve sufficient
(Ramsay Sedation Score=3) levels of sedation (total mean
midazolam mg/kg/h+SEM=0.018+0.005). The difference
between the two treatment groups in mean total dose of
midazolam received during the study was statistically sig-
nificant (p=0.010). The overall level of sedation was com-
parable between the two groups, but the administration of
dexmedetomidine resulted in stable Ramsey Sedation
Scores, characterized by minimal variability over time,
compared with intermittent sedation (Ramsey Sedation
Score23) and agitation (Ramsey Sedation Score of 1)
among placebo-treated patients.

Dexmedetomidine also demonstrated analgesic properties
in this patient population, as measured by the total dose of
morphine administered throughout the duration of the study.
One of six dexmedetomidine-treated patients required mor-
phine administration for management of pain compared to
five of the six placebo-treated patients. The difference
between the treatment groups in mean total dose of mor-
phine was statistically significant (p=0.040).

In conclusion, patients treated with dexmedetomidine
required significantly less midazolam for sedation or mor-
phine for pain than did patients who received placebo.
Sedation levels for dexmedetomidine-treated patients were
more stable than those for placebo-treated patients who
received midazolam. Dexmedetomidine was safe and well
tolerated, and it produced no clinically apparent respiratory
depression after cessation of assisted ventilation.

EXAMPLE 3

Two Phase III dexmedetomidine multicenter clinical trials
(Trial 1 and Trial 2) have been conducted in ICU sedation in
Europe and Canada. Each trial had two parts, i.e., an
open-label part (Part I) and double-blind, randomized,
placebo-controlled part (Part IT). The trials were designed to
evaluate the reduction in requirements for ICU sedation (as
measured by administration of other sedative/analgesic
agents) in patients receiving dexmedetomidine. The use of
propofol and morphine for sedation and analgesia,
respectively, was evaluated in one trial (Trial 1), and mida-
zolam and morphine in the other trial (Trial 2). A total of 493
patients were enrolled and treated in Trial 1 and 438 patients
were enrolled and treated in Trial 2.

In Part I of the trials patients were to be administered a 6.0
ug/kg/h loading dose of dexmedetomidine over a 10-minute
period, followed by an initial maintenance infusion of 0.4
ug/kg/h. During Part II of the study, patients were randomly
assigned to receive either placebo (0.9% sodium chloride
solution) or dexmedetomidine. Dexmedetomidine was used
as an HCI salt (100 mg/ml, base) in 0.9% sodium chloride
solution, and it was administered utilizing standard syringe
pump and iv administration sets. The dexmedetomidine
dosing protocol was the same as in the Part I of the study.
For both parts of the study, following the initial maintenance
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infusion, the rate of infusion could have been adjusted in
increments of 0.1 ug/kg/h or higher. The infusion rate during
intubation was to have been maintained in the range of 0.2
to 0.7 ug/kg/h in order to achieve and maintain a Ramsey
Sedation Score of 3 or higher. Following extubation, the
infusion rate was to be adjusted to achieve a Ramsay
Sedation Score of 2 or higher.

During the 10-minute loading dose, additional medication
was to be avoided, but propofol (0.2-mg/kg bolus) in Trial
1 and midazolam (1-mg bolus) in Trial 2 could be given if
necessary. During dexmedetomidine infusion, rescue medi-
cations were limited to propofol (0.2 mg/kg IV boluses) in
Trial 1 and midazolam (0.2-mg/kg IV boluses) in Trial 2 for
sedation and morphine for pain (2-mg IV boluses). After
extubation, paracetamol was to be permitted for pain as
clinically indicated. Propofol and midazolam were to be
given only after increasing the dexmedetomidine infusion
rate. Dexmedetomidine administration in Parts I and II was
to begin within 1 hour of admission to the ICU and to be
continued for 6 hours after extubation to a maximum of 24
hours total study drug infusion. Patients were observed and
assessed for an additional 24 hours after cessation of dexme-
detomidine.

The conclusions from the Trials 1 and 2 are as follows.
The patients treated with dexmedetomidine required signifi-
cantly less propofol (Trial 1) or midazolam (Trial 2) for
sedation or morphine for pain than patients who received
placebo. The sedation levels for dexmedetomidine-treated
patients were achieved more quickly than those for placebo-
treated patients who received propofol or midazolam.
Dexmedetomidine was safe and well tolerated: the adverse
events and laboratory changes reported in these studies were
to be expected in a postsurgical population.

During Trial 1, Part I three dexmedetomidine-treated
patients died, and during Trial 1, Part II, three
dexmedetomidine-treated patients died and one placebo-
treated patient died. However, none of the adverse events
leading to death were considered to be related to dexme-
detomidine administration. No deaths occurred among
dexmedetomidine-treated patients in Part I and Part II of
Trial 2,but five placebo-treated patients died. Dexmedeto-
midine produced changes in systolic blood pressure, dias-
tolic blood pressure, and heart rate consistent with the
known pharmacological effect of o,-agonists. Further,
dexmedetomidine produced no clinically apparent respira-
tory depression after cessation of assisted ventilation.

The following 16 cases are from the above mentioned Part
II of trials 1 and 2. The cases indicate that dexmedetomidine
has analgesic properties and provides effective sedation and
anxiolysis while allowing patients to remain oriented and
communicative.

1. A 86-year-old female patient underwent abdominal
resection due to a tumor in the colon. Surgery was
performed with a short-acting analgesia (remifentanil).
The patient was a non-smoker and had no cardiac
history apart from elevated blood pressure. On arrival
in the ICU, she required two doses each of morphine
and midazolam. Dexmedetomidine was started at a
loading dose of 6 ug/kg/h for 10 minutes and was
maintained at a rate of 0.4 ug/kg/h for 30 minutes,
followed by a mean dose of 0.5 ug/kg/h. The patient’s
Ramsay Sedation Score was 6 during the first hour, then
decreased to 3 and, later, to 2. While receiving
dexmedetomidine, the patient required only one dose of
morphine 5 minutes before extubation. Extubation was
performed at 6.5 hours and was uneventful.



Case 1:14-cv-00487-GMS Document 20 Filed 10/27/14 Page 16 of 19 PagelD #: 107

US 6,716,867 B1

9

2. A 66-year-old male patient underwent lobectomy of the
right lung. The patient was formerly a heavy smoker
(three packs a day) but had stopped 10 years previously.
He had a history of daily alcohol intake, severe respi-
ratory insufficiency and heart failure. On admission to
the ICU, he was given a loading dose of dexmedeto-
midine of 6 ug/kg/h for 10 minutes, followed by an
infusion at a rate of 0.2 to 0.7 ug/kg/h (titrated to the
desired level of sedation) for 12 hours. Two hours after
the start of the infusion, the patient exhibited hypoten-
sion (blood pressure of 70/40 mm Hg), but this resolved
after crystalloid infusion without the need for vaso-
pressor drugs. The patient recovered spontaneous ven-
tilation 6 hours after surgery and was extubated at 6
hours and 15 minutes. The patient required no mor-
phine or other analgesic during the 12-hour dexme-
detomidine infusion. He did require morphine for pain
after the infusion was terminated.

3. A 68-year-old male patient was admitted to the ICU
after undergoing coronary artery bypass surgery for
three-vessel disease. He had non-insulin-dependent
diabetes mellitus and a history of atrial fibrillation and
myocardial infarction. He was a nonsmoker who drank
a glass of wine per day. Dexmedetomidine was admin-
istered at a loading dose of 6 ug/kg/h for 10 minutes
followed by a maintenance dose of 0.2 to 0.3 ug/kg/h.
The patient required no midazolam or morphine while
receiving dexmedetomidine. His Ramsay Sedation
Score was 6 during the first hour (baseline score, i.e.,
the patient was fully anaesthetized after surgery), then
decreased to 4 and subsequently reached 3. A transient
increase in blood pressure occured one hour into the
postoperative course. The patient was extubated at
approximately 6 hours, and his blood pressure
increased again after the dexmedetomidine infusion
was discontinued.

4. A 55-year-old male patient with a history of alcohol
abuse underwent surgery for head and neck cancer. A
dexmnedetomidine infusion (0.5 to 0.7 ug/kg/h) was
started when the patient arrived in the ICU. He main-
tained hemodynamic stability throughout the infusion
and exhibited no withdrawal symptoms. He required
only 2 mg of morphine and 2 mg of midazolam
immediately after extubation.

5. A 47-year-old male patient with a history of high
alcohol intake underwent removal of a pharyngeal
tumor and reconstruction with a jejunal flap. The sur-
gical procedure lasted 10 hours during which the
patient lost 3000 ml of blood and required transfusion
of six units of blood. In the ICU, dexmedetomidine was
administered in a loading dose of 6 ug/kg/h for 10
minutes followed by maintenance doses of 0.4 ug/kg/h
for 35 minutes, 0.6 ug/kg/h for 20 minutes, and then 0.7
ug/kg/h for the remainder of the infusion. The patient
remained calm and cooperative while receiving dexme-
detomidine and his Ramsey Sedation Score was easily
maintained between 2 and 3. He received a 2 mg dose
of midazolam at 46 minutes and again at 66 minutes
after the start of the dexmedetomidine infusion. Con-
sidering the nature of the surgery and the patient’s
history of alcohol consumption, initial postoperative
morphine requirements were quite modest (24 mg).
Yet, the morphine dose required escalated to 76 mg
after the infusion of dexmedetomidine was discontin-
ued.

6. A 35-year-old male patient with a history of “binge”
drinking suffered bilateral lung contusions, several
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cracked ribs, and a large pelvic fracture in a traffic
accident. He had uneventful general anesthesia during
a 6-hour operation to repair his fractured pelvis. The
blood loss was 400 ml, requiring a six-unit blood
transfusion with cell saver. The patient received 70 mg
of morphine intraoperatively. In the ICU, dexmedeto-
midine was administered at a loading dose of 6 ug/kg/h
for 10 minutes.

The maintenance infusion was initiated at a rate of 0.4
ug/kg/h and was increased to 0.7 ug/kg/h during the first 3
hours. The patient’s Ramsey Sedation Score was maintained
at approximately 4. He was calm, comfortable, and required
no morphine or midazolam. The patient was eligible for
extubation at 6 hours. However, as this occured at 2:00 am,
a decision was made to continue mechanical ventilation until
the following morning. The dexmedetomidine dose varied
between 0.3 and 0.5 ug/kg/h for approximately the final 160
minutes of the infusion.

The patient was awake, alert, and able to communicate in
writing that he wanted the endotracheal tube removed. When
the maximum allowable dose of dexinedetomidine, per
protocol, was reached and when the patient became agitated
and insistent over the removal of his endotracheal tube,
doses of midazolam (totaling 16 mg) were administered.
Despite his agitation, the patient remained free of pain and
required no morphine while on dexmedetomidine. After
extubation and cessation of the dexmedetomidine infusion,
the patient required 4 mg of morphine before discharge from
the ICU and nearly 50 mg of morphine during the first few
hours after he returned to the ward. This need for more
analgesia was considered a physiological response to pain,
rather than a rebound effect.

7. A 60-year-old male alcoholic (35 units per week with
fatty changes on liver ultrasound) underwent repair of
an abdominal aortic aneurysm. He had a 40-year his-
tory of smoking, hypertension, angina pectoris, and
pulmonary fibrosis. The surgery was technically diffi-
cult and took 3 hours. Blood loss was 3100 ml, and 6
units of blood were transfused. Morphine (30 mg) was
administered intraoperatively. The patient was haemo-
dynamically stable on arrival in the ICU. Dexmedeto-
midine was started at a loading dose of 6 ug/kg/h for 10
minutes followed by a maintenance dose of 0.4 ug/kg/h
titrated to 0.7 ug/kg/h by the second hour. The Ramsey
Sedation Score was maintained at approximately 4.
Morphine requirements fluctuated markedly during the
patient’s first 6 hours in the ICU.

The patient was awake, oriented, and able to communi-
cate that he was experiencing significant pain. At approxi-
mately 7 hours, with the dexmedetomidine dose at 0.5
ug/kg/h, it was determined that the entire graft was tearing
off and the bottom disintegrating and pulling away from the
posterior abdominal wall. Morphine requirements continued
to escalate due to ongoing bleeding. The use of higher
infusion rates of dexmedetomidine was limited by the pres-
ence of haemodynamic instability as a consequence of the
bleeding. The patient was subsequently returned to surgery.
Timely surgical intervention was facilitated by the patient’s
ability to communicate the breakthrough pain he experi-
enced while receiving dexmedetomidine.

8. A patient underwent rectal extirpation and colostomy
placement. Propofol was used for induction of anes-
thesia and oxygen/nitrous oxide/isoflurane for mainte-
nance. In addition, remifentanil was started just after
induction and continued until after the patient arrived in
the ICU. A propofol infusion (70 mg) was also admin-
istered as the patient was transported to the ICU. By the
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time the patient arrived in the ICU, he was awake but
agitated and restless with a Ramsey Sedation Score of
1. Propofol and remifentanil were stopped within min-
utes of the patient’s arrival. Repeated bolus doses of
propofol 10 mg were required to manage the patient’s
agitation. A dexmedetomidine loading dose (0.4 ug/kg/
h) was administered with propofol 20 mg at approxi-
mately 25 minutes after arrival in the ICU and was
followed by infusions of dexmedetomidine 0.7 ug/kg/h
and propofol 4 mg/kg/h. Repeated doses of morphine 2
mg were required during the first 20 minutes of dexme-
detomidine infusion. The patient’s Ramsey Sedation
Score continually increased until the patient was over-
sedated with a score of 6. Approximately two hours
after arrival in the ICU, the propofol infusion was
reduced to 2 mg/kg/h and subsequently to 1 mg/kg/h.
At 3 hours, propofol was discontinued and the dexme-
detomidine infusion was tapered to 0.2 ug/kg/h. No
additional propofol or morphine was required.

This case illustrates the importance of administrating
dexmedetomidine before the analgesics administered pre-
ICU have has lost their effect. This is particularly important
when an agent with a very short half-life, such as
remifentanil, is used. Experience with intraoperative
remifentanil, in particular, has shown that due to its very
rapid offset, postoperative pain is perceived early, thereby
increasing the requirement for postoperative analgesia.

9. A 60-year-old man with renal carcinoma underwent an
uncomplicated 3-hour radical nephrectomy. He had no
significant previous medical history. During surgery, he
received balanced anesthesia. Postoperatively, the
patient was comfortable, experienced no respiratory
difficulties, and was discharged from the ICU the
following day. While receiving dexmedetomidine, he
had a Ramsey Sedation Score of 3. He had no major gas
exchange problems and PaCO, was stable during
mechanical ventilation, assisted spontaneous breathing,
extubation, and spontaneous breathing. His breathing
pattern was essentially unchanged in the immediate
postoperative period, while on assisted spontaneous
breathing and after extubation. This patient’s experi-
ence exemplifies the absence of a respiratory depres-
sant effect with dexmedetomidine.

10. A58-year-old female patient was scheduled for double
coronary bypass surgery. Her past history revealed high
blood pressure, angina pectoris, and type II diabetes.
Intraoperatively, she received sufentanil, midazolam,
pancuronium, and propofol. She arrived in the ICU at
7:20 pm and received a bolus of 1 ug/kg of dexme-
detomidine over 10 minutes followed by an infusion of
0.4-0.7 ug/kg/h. Extubation took place at 7:50 am the
next morning and dexmedetomidine was continued
until 1:40 pm. She had an uneventful post-operative
course. While on dexmedetomidine and intubated, she
had a Ramsey Sedation Score of 4. She was calm,
easily arousable, and well- oriented. She was not fright-
ened by her surroundings (noises, personnel, and moni-
toring devices). After extubation, the dexmedetomidine
infusion was progressively decreased to 0.3 ug/kg/h
and her Ramsey Sedation Score oscillated between 2
and 3. She remained calm, cooperative and had no
respiratory depression. She required no additional seda-
tives and very little analgesia during the dexmedeto-
midine infusion. After the dexmedetomidine infusion
was stopped, she became restless, uncomfortable, and
loquacious. Her anxiety profile differed considerably
on and off medication. When questioned, she had no
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amnesia of her ICU stay, yet exhibited no distress or
unpleasant recall.

11. A54-year-old male patient underwent quadruple coro-

nary bypass surgery. He had a 35-year history of
excessive alcohol intake, but had reduced his consump-
tion during the 6 weeks preceding surgery. Even though
alcoholic patients commonly exhibit increased levels of
anxiety and agitation in the ICU, this individual had an
excellent postoperative course while receiving dexme-
detomidine. He remained calm and quiet, yet well
oriented. The dexmedetomidine infusion was main-
tained between 0.3 and 0.7 w/kg/h and no additional
sedatives were required. He was extubated the evening
of his surgery, however, the dexmedetomidine infusion
was continued until the next morning. On questioning,
he indicated that he was extremely satisfied with his
stay in the ICU.

12. A 49-year-old female patient underwent aortic valve

replacement through a Ross procedure. The patient was
unaware of her cardiac condition until the week pre-
ceding her surgery, was not psychologically prepared,
and exhibited a high degree of anxiety preoperatively.
On arrival in the ICU, she received a dexmedetomidine
bolus of 1 ug/kg over a 10-minute period followed by
a dexmedetomidine infusion between 0.2-0.5 ug/kg/h.
She was extubated the evening of her surgery and
dexmedetomidine was continued through until the next
morning. During her postoperative course, the patient
was calm, had no fear or apprehension, and was well
oriented even though she had a little amnesia. She had
excellent evolution and was very comfortable with her
ICU experience.

13. The patient was a hypertensive, 51-year-old male with

nephrolithiasis and a “silent” left kidney. He was admit-
ted for a nephrectomy. Comorbidities included a hiatal
hernia, gastric ulcer and diverticulum, and hepatic fatty
metamorphosis. Other than these abnormalities, physi-
cal examination was within normal limits. His opera-
tive course and anaesthetic course were uneventful and
he reached the ICU with a baseline Ramsey Sedation
Score of 4. The desired level of sedation was very
easily achieved with little dose adjustment of the
infused dexmedetomidine as shown in FIG. 2. The
patient could be easily roused and was able to com-
municate his needs to the nursing staff. Despite the
presence of an endotracheal tube, he remained calm and
asleep when free of external stimuli. The patient was
extubated at 6 hours after ICU admission. Despite
frequent assessments of his pain and opportunities to
request additional analgesia, he required only a single
dose (2 mg) of morphine sulfate at 6 hours into the
study period. His postoperative course was uneventful
except for one episode of moderate hypotension 14
hours after the initiation of dexmedetomidine admin-
istration and nearly 3 hours after the discontinuation of
dexmedetomidine infusion. The patient responded to
crystalloid infusion and the episode was attributed by
the physician to the effects of morphine and possibly a
mild volume deficit. Post-study, the patient’s only
complaint was somatic pain at the incision site. When
interviewed, the patient stated that although the pres-
ence of the endotracheal tube was uncomfortable, were
he to be readmitted to the unit he would request the
same sedative he had received during the present
hospitalization.

14. A 42-year-old male who had undergone coronary

artery bypass surgery arrived in the ICU with a Ramsey
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Sedation Score of 5 (asleep, sluggish responses to light
glabellar tap or loud auditory stimuli). A loading dose
of dexmedetomidine 6 ug/kg/h was administered fol-
lowed by maintenance infusion at a dose of 0.4 ug/kg/h.
The patient had a Ramsey Sedation Score of 6 (asleep,
no response) for the first half hour. However, the
infusion was rapidly and easily titrated to achieve and
maintain a score of 2 (cooperative, oriented, tranquil)
or a score of 3 (patient responds to commands) during
the remainder of his stay in the ICU. No evidence of
haemodynamic instability was observed and no opiate
was required. The patient was extubated at approxi-
mately 6 hours and the rest of his ICU course was
uneventful. He experienced moderate pain after extu-
bation and the pain was easily controlled with a single
injection of morphine 2 mg.

15. A 58-year-old male underwent valve replacement for
aortic stenosis. In the ICU, he received a dexmedeto-
midine infusion titrated to achieve a Ramsey Sedation
Score of approximately 3. He was oriented and coop-
erative. At one point, the infusion rate was increased
because the patient began to experience pain.
Importantly, he was able to communicate his need for
pain relief, and dose titration rapidly restored his com-
fort rapidly.

16. The patient was a 62-year-old male, New York Heart
Association class III with aortic regurgitation, left
ventricular hypertrophy, and a dilated ascending aorta.
He also had arterial hypertension and exertional angina
(Canadian class IT) with a normal coronary arteriogram.
His preoperative medication was propranolol. The
patient underwent normothermic cardiopulmonary
bypass with replacement of the aortic valve and a
Bentall procedure. He was weaned uneventfully from
the pump after the 6-hour procedure and received no
postoperative inotropic support. The course in the ICU
was uneventful. The hemodynamic profile was smooth
without hypotension or episodes of bradycardia.
Although the patient did show an increase in blood
pressure following discontinuation of
dexmedetomidine, he entered the study with estab-
lished hypertension.

The cases described above illustrate the benefits of
dexmedetomidine sedation in critically ill patients. Appro-
priately sedated, the patients were oriented, physiologically
stable and experiencing minimal pain, discomfort and anxi-
ety. It is current practice to stop sedative drugs during
ventilator weaning and after extubation to avoid respiratory
depression. Such practice is not necessary with dexmedeto-
midine. Furthermore, dexmedetomidine increases patient
compliance with therapeutic interventions (e.g., mobiliza-
tion or chest physiotherapy) by removing fear of pain. This
is a remarkable constellation of effects for a single medica-
tion.
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Those skilled in the art will recognize that while specific
embodiments have been illustrated and described, various
modifications and changes may be made without departing
from the spirit and scope of the invention.

Other embodiments of the invention will be apparent to
those skilled in the art from consideration of the specifica-
tion and practice of the invention disclosed herein. It is
intended that the specification and examples be considered
as exemplary only, with a true scope and spirit of the
invention being indicated by the following claims.

What is claimed is:

1. Amethod of sedating a patient in an intensive care unit,
which comprises administering to the patient an effective
amount of dexmedetomidine of a pharmaceutically accept-
able salt thereof, wherein the patient remains arousable and
orientated.

2. The method according to claim 1, wherein the dexme-
detomidine or pharmaceutically acceptable salt is the sole
active agent.

3. Amethod of sedating a patient in an intensive care unit,
comprising administering a pharmaceutical composition to
the patient, wherein the pharmaceutical composition com-
prises an active agent and an inactive agent, wherein the
active agent consists of dexmedetomidine or a pharmaceu-
tically acceptable salt thereof, ane wherein the patient
remains arousable and orientated.

4. The method according to claim 1, wherein the dexme-
detomidine pharmaceutically acceptable salt thereof is
administered in an amount to achieve a plasma concentra-
tion of 0.1-2 ng/ml.

5. The method according to claim 4, wherein the dexme-
detomidine or pharmaceutically acceptable salt thereof is
administered intravenously.

6. The method according to claim 5, wherein a loading
dose and a maintenance dose of dexmedetomidine are
administered.

7. The method according to claim 6, wherein the patient
is a human.

8. The method according to claim 7, wherein the loading
dose of dexmedetomidine is 0.2-2 ug/kg.

9. The method according to claim 8, wherein the loading
dose is administered in about 10 minutes.

10. The method according to claim 7, wherein the main-
tenance dose of dexmedetomidine is 0.1-2.0 ug/kg/h.

11. The method according to claim 10, wherein the
maintenance dose is 0.2-0.7 ug/kg/h.

12. The method according to claim 11, wherein the
maintenance dose is 0.4-0.7 ug/kg/h.
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