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PRECEDEX™
DEXMEDETOMIDINE HYDROCHLORIDE Injection

DESCRIPTION

PRECEDEX™ (dexmedetomidine hydrochloride injection) is a sterile, nonpyrogenic solution
auitable for intravenous infuson following dilution. Dexmedetomidine hydrochlorideisthe S
enantiomer of medetomidine and is chemically described as (+)-4-(S)-[1-(2,3-
dimethylphenyl)ethyl]-1H-imidazole monohydrochloride. Dexmedetomidine has a molecular
weight of 236.7. The empirica formulais Cy;3Hi6N» - HCl and the sructurd formulais

CHs

*HCI

Dexmedetomidine hydrochloride is awhite or dmost white powder that isfredly solublein
water and hasapKaof 7.1. Its partition coefficient in-octanol:water at pH 7.4 is 2.89.
PRECEDEX is supplied as aclear, colorless, isotonic solution with apH of 4.5t07.0. Each 1
mL of PRECEDEX contains 118 mcg of dexmedetomidine HCl (equivaent to 100 mcg
dexmedetomidine base) and 9 mg of sodium chloride in water. The solution is preservative-free
and contains no additives or chemicd stabilizers.

CLINICAL PHARMACOLOGY

General

Dexmedetomidine is a rdaively selective dpha,-adrenoceptor agonist with sedative properties.
Alphas-sdlectivity was observed in animds following dow intravenous (IV) infusion of low and
medium doses (10-300 meg/kg). Both apha; and apha, activity was observed following dow
IV infusion of high doses (3 1000 mecg/kg) or with rapid IV administration.

In astudy in hedthy volunteers (N=10), respiratory rate and oxygen saturation remained within
normd limits and there was no evidence of respiratory depresson when PRECEDEX was
adminigtered by IV infusion at doses within the recommended dose range (0.2-0.7 mcg/kg).

Phar macokinetics
Following intravenous adminidration, dexmedetomidine exhibits the following pharmacokinetic
parameters: aragpid distribution phase with a distribution haf-life (t,,,) of approximately

6 minutes atermind dimination half-life (t,,,) of goproximately 2 hours; and steady-state
volume of distribution (V<) of approximately 118 liters. Clearanceis estimated to be
goproximately 39 L/h. The mean body weight associated with this clearance estimate was 72
kg.
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Dexmedetomidine exhibits linear kinetics in the dosage range of 0.2 to 0.7 ng/kg/hr when
adminigered by IV infusion for up to 24 hours. Table 1 shows the main pharmacokinetic
parameters when PRECEDEX was infused (after appropriate loading doses) at maintenance
infusion rates of 0.17 ng/kg/hr (target concentration of 0.3 ng/mL) for 12 and 24 hours, 0.33
no/kg/hr (target concentration of 0.6 ng/mL) for 24 hours, and 0.70 ng/kg/hr (target
concentration of 1.25 ng/mL.) for 24 hours.

Table1: Mean * SD Pharmacokinetic Parameters.

Parameter L oading Infusion (min)/Total infusion duration (hrs)

10 min/12 hrs | 10 min/24hrs | 10 min/24 hrs | 35min/24 hrs

Dexmedetomidine Target Concentration (ng/mL) /Dose (mcg/kg/hr)

0.3/0.17 0.3/0.17 0.6/0.33 1.25/0.70
t;2*, hour 1.78 +0.30 2.22+0.59 223+ 021 250+ 0.61
CL, liter/hour 46.3+ 8.3 43.1+6.5 35.3+ 6.8 365+ 7.5
Vs, liter 88.7+22.9 102.4 + 20.3 93.6+ 17.0 99.6+ 17.8
Avg Css#, ng/mL 0.27 + 0.05 0.27 + 0.05 0.67+ 0.10 1.37+0.20

* Presented as harmonic mean and pseudo standard deviation.
#Avg Css = Average steady-state concentration of dexmedetomidine. (2.5 - 9 hour samplesfor
12 hour infusion and 2.5 - 18 hour samples for 24 hour infusions.).

Didribution

The steady-gtate volume of distribution (Vgg) of dexmedetomidine is gpproximately 118 liters.
Dexmedetomidine protein binding was assessed in the plasma of norma hedlthy male and
femae volunteers. The average protein binding was 94% and was congtant across the different
concentrations tested. Protein binding was smilar in males and femaes. The fraction of
dexmedetomidine that was bound to plasma proteins was Satigicaly significantly decreased in
subjects with hepatic impairment compared to hedthy subjects.

The potentid for protein binding displacement of dexmedetomidine by fentanyl, ketorolac,
theophylline, digoxin, and lidocaine was explored in vitro, and negligible changes in the plasma
protein binding of dexmedetomidine were observed. The potentid for protein binding
displacement of phenytoin, warfarin, ibuprofen, propranolol, theophylline, and digoxin by
dexmedetomidine was explored in vitro and none of these compounds appeared to be
sgnificantly displaced by dexmedetomidine.

Metabolism

Dexmedetomidine undergoes dmost complete biotransoformation with very little unchanged
dexmedetomidine excreted in urine and feces. Biotransformation involves both direct
glucuronidation as well as cytochrome P450-mediated metabolism. The mgor metabolic
pathways of dexmedetomidine are: direct N-glucuronidation to inactive metabolites; diphatic
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hydroxylaion (mediated primarily by CYP2A6) of dexmedetomidine to generate 3-hydroxy
dexmedetomidine, the glucuronide of 3-hydroxy dexmedetomidine, and 3-carboxy
dexmedetomidine; and N-methylation of dexmedetomidine to generate 3-hydroxy N-methyl
dexmedetomidine, 3-carboxy N-methyl dexmedetomidine, and N-methyl O-glucuronide
dexmedetomidine.

Elimination

Thetermind dimination haf-life (t,,,) of dexmedetomidine is approximately 2 hours and
clearance is estimated to be approximately 39 L/h. A mass baance study demonstrated that
after nine days an average of 95% of the radioactivity, following IV adminigration of
radiolabeled dexmedetomidine, was recovered in the urine and 4% in the feces. No unchanged
dexmedetomidine was detected in the urine. Approximately 85% of the radioactivity recovered
in the urine was excreted within 24 hours after the infuson. Fractionation of the radioactivity
excreted in urine demongtrated that products of N-glucoronidation accounted for gpproximately
34% of the cumulative urinary excretion. In addition, diphatic hydroxylation of parent drug to
form 3-hydroxy dexmedetomidine, the glucuronide of 3-hydroxy dexmedetomidine, and 3-
carboxylic acid dexmedetomidine together represented gpproximately 14% of the dose in urine.
N-methylation of dexmedetomidine to form 3-hydroxy N-methyl dexmedetomidine, 3-carboxy
N-methyl dexmedetomidine, and N-methyl O-glucuronide dexmedetomidine accounted for
approximately 18% of the dose in urine. The N-methyl metabolite itself was aminor circulating
component and was undetected in urine. Approximately 28% of the urinary metabolites have
not been identified.

Gender
There was no observed difference in dexmedetomidine pharmacokinetics due to gender.

Geriatrics

The pharmacokinetic profile of dexmedetomidine was not dtered by age. There were no
differences in the pharmacokinetics of dexmedetomidine in young (18-40 years),
middle-age (41-65 years), and elderly (>65 years) subjects.

Pediatrics
The pharmacokinetic profile of dexmedetomidine has not been studied in pediatric patients.

Rend Impairment

Dexmedetomidine pharmacokinetics (Crax, Tmax, AUC, t12, CL, and Vss) were not Sgnificantly
different in subjects with severe rend impairment (cregtinine clearance <30 mL/min) compared
to hedlthy subjects. However, the pharmacokinetics of the metabolites of dexmedetomidine
have not been evaluated in patients with impaired rend function. Since the mgority of
metabolites are excreted in the uring, it is possible that the metabolites may accumulate upon
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long-term infusionsin patients with impaired rend function (See PRECAUTIONS, Geriatrics,
DOSAGE AND ADMINISTRATION).

Hepatic Impairment

In subjects with varying degrees of hepatic imparment (Child-Pugh Class A, B, or C),
clearance vaues for dexmedetomidine were lower than in hedthy subjects. The mean clearance
vaues for subjects with mild, moderate, and severe hepatic imparment were 74%, 64%, and
53% of those observed in the normd healthy subjects, respectively. Mean clearances for free
drug were 59%, 51%, and 32% of those observed in the norma hedlthy subjects, respectively.

Although PRECEDEX is dosed to effect, it may be necessary to consider dose reduction in
patients with hepatic impairment (see PRECAUTIONS, Hepatic Impairment and DOSAGE
AND ADMINISTRATION).

Clinical Trials

The safety and efficacy of PRECEDEX has been evauated in two randomized,

double-blind, pardld-group, placebo-controlled multicenter clinicd tridsin 754 patients being
trested in asurgica intendgve care unit (ICU). All patients were initidly intubated and received
mechanicd ventilation. These trials evaluated the sedative properties of dexmedetomidine by
comparing the amount of rescue medication (midazolam in one trid and propofol in the second)
required to achieve a specified leve of sedation (using the standardized Ramsay sedation scae)
between PRECEDEX and placebo from onset of trestment to extubation or to atotal trestment
duration of 24 hours. The Ramsay Level of Sedation Scaeisdisplayed in Table 2.

Table2: Ramsay Leve of Sedation Scale
Clinical Score | Level of Sedation Achieved
6 Asleep, no response
5 Asleep, sluggish response to light glabellar tap or loud auditory
stimulus
4 Asleep, but with brisk response to light glabellar tap or loud
auditory stimulus
3 Patient responds to commands
2 Patient cooperative, oriented, and tranquil
1 Patient anxious, agitated, or restless

In the first study, 175 patients were randomized to receive placebo and 178 to receive
dexmedetomidine by intravenous infusion at a dose of 0.4 meg/kg/hr (with alowed adjustment
between 0.2 and 0.7 meg/kg/hr) following an initid loading infusion of 1 (one) meg/kg over 10
minutes. The study drug infusion rate was adjusted to maintain a Ramsay sedation score of 3 3.
Petients were alowed to receive “rescue’ midazolam as needed to augment the study drug
infusion. In addition, morphine sulfate was administered for pain as needed. The primary
outcome messure for this study was the total amount of rescue medication (midazolam) needed
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to maintain sedation as specified while intubated. Patients randomized to placebo received
sgnificantly more midazolam than patients randomized to dexmedetomidine (see Table 3).

A second prospective primary analys's assessed the sedative effects of dexmedetomidine by
comparing the percentage of patients who achieved a Ramsay sedation score of 2 3 during
intubation without the use of additiona rescue medication. A significantly greater percentage of
patients in the dexmedetomidine group maintained a Ramsay sedation score of 3 3 without
receiving any midazolam rescue compared to the placebo group (see Table 3).

Table3: Midazolam Use As Rescue Medication During Intubation (ITT)*
Study One
Placebo Dexmedetomidine | p-vaue
N=178
N=175
Mean total dose of 19mg 5mg 0.0011**
midazolam
Standard deviation 53 mg 19mg
Categorized midazolam use
Omg 43(25%) 108 (61%) <0.001***
0-4 mg 34 (19%) 36(20%)
>4 mg 98 (56%) 34 (19%)

*ITT (intent-to-tregt) population includes al randomized patients.
** ANOVA modd with trestment and Center  *** Chi-Square

A prospective secondary analysis assessed the dose of morphine sulfate administered to
patients in the dexmedetomidine and placebo groups. On average, dexmedetomidine-treated
patients received less morphine sulfate for pain than placebo-treated patients (0.47 versus 0.83
mg/h). In addition 44% (79 of 178 patients) of dexmedetomidine patients received no
morphine sulfate for pain versus 19% (33 of 175 patients) in the placebo group.

In asecond study, 198 patients were randomized to receive placebo and 203 to receive
dexmedetomidine by intravenous infusion & a dose of 0.4 meg/kg/hr (with alowed adjustment
between 0.2 and 0.7 meg /kg/hr) following an initid loading infusion of 1 (one) meg/kg IV over
10 minutes. The study drug infusion was adjusted to maintain a Ramsay sedation score of 3 3.
Patients were alowed to receive “rescue’ propofol as needed to augment the study drug
infusion. In addition, morphine sulfate was administered as needed for pain. The primary
outcome measure for this sudy was the total amount of rescue medication (propofol) needed to
maintain sedation as specified whileintubated. Petients randomized to placebo received
sgnificantly more propofol than patients randomized to dexmedetomidine (see Table 4).
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