VISN 21 FORMULARY DRUG USE CRITERIA FOR DEXMEDETOMIDINE

June 27, 2003

NAME: 
Dexmedetomidine (Abbott Laboratories)

SYNONYM:
Precedex™

USES:

APPROPRIATE INDICATION:

I. Short-term sedation (<72 hours) in initially intubated ICU patients who are susceptible to respiratory depression with conventional sedation, limited to patients with delirium or history of substance abuse, or other patients expected to require high doses of propofol, fentanyl or midazolam for adequate sedation. Sedation needs beyond 72 hours will require re-evaluating choice of sedation therapy. 

II. Short-term sedation as a step toward extubation in ICU patients previously sedated with other agents, to facilitate the assessment of readiness for extubation and subsequently, extubation.

III. Short-term sedation in initially intubated ICU patients in whom there are special neurological concerns (eg, cardiac surgery patients experiencing neurological symptoms potentially related to brain oxygen deprivation during surgery), to facilitate monitoring of neurological status.

INAPPROPRIATE USES:

1. Routine ICU sedation

2. Long-term sedation 

3. Alcohol withdrawal therapy

FORMULARY RESTRICTIONS:

· Formulary agent

· Restricted to Anesthesia and ICU attendings 

· Restricted to VISN 21 drug use criteria

DRUG THERAPY SELECTION:

EFFICACY

1.
In contrast to clonidine, which is a partial alpha-2 agonist, dexmedetomidine is reported to be a full alpha-2 agonist. It is seven to ten times more selective than clonidine for the alpha-2 adrenergic receptor; however, at high doses or with rapid administration, both alpha-1 and alpha-2 agonism are evident. Dexmedetomidine possesses analgesic, anesthetic, and sympatholytic effects.

2. Dexmedetomidine is an effective sedative agent in healthy patients and patients undergoing various surgical procedures (eg, general, cardiovascular, orthopedic, head and neck, and oncological). Dexmedetomidine significantly reduces the requirement for inhaled anesthetics during surgery, with a maximum reduction of 90%, versus 50% with clonidine. Dexmedetomidine has also been shown to attenuate the sympathetic response to surgery and decrease opioid needs. Furthermore, it does not appear to compromise respiratory function.

3. Two randomized, double-blind, parallel-group, placebo-controlled, multicenter clinical trials of dexmedetomidine compared the amount of rescue medication (midazolam in one trial and propofol in the other) required to achieve a specified level of sedation in mechanically ventilated surgical ICU patients. Patients randomized to placebo received significantly more midazolam or propofol than patients randomized to dexmedetomidine. Dexmedetomidine was also noted to decrease the amount of morphine required to control pain.

4. At this time, there are no published controlled, randomized trials comparing the efficacy of dexmedetomidine to midazolam for conventional ICU sedation therapy. A small study (n=20) compared the effects of dexmedetomidine and propofol for short-term sedation in the ICU setting. Although the overall quality of sedation was equivalent in the two groups, patients in the propofol group required three times more rescue alfentanil (statistically significant). There was no difference between groups in extubation times.    

5. Further research will be required to determine the maximum safe duration of therapy and the most appropriate dosing in medical patients, who may require higher doses.

SAFETY

1. Hemodynamic changes are the most common adverse event:

a. Hypotension in 30% of patients (higher risk in patients over 65)

b. Hypertension—primarily observed during the administration of loading doses 

2. Bradycardia has been reported, with an incidence of 8%. Dexmedetomidine should be used with caution in the presence of prior hypotension, bradycardia, or labile hemodynamics. Significant bradycardia and sinus arrest have also been reported in young, healthy volunteers with high vagal tone. 

3. Other reported adverse cardiovascular changes: atrial fibrillation (7%) and various other arrhythmias (<1%)

4. Additional precautions: advanced heart block and severe ventricular dysfunction

5. Common non-cardiovascular adverse events include nausea (11%), hypoxia (6%), pain (3%), anemia (3%) and pleural effusion (3%). Also, 2% of patients experienced infection, leukocytosis, oliguria, pulmonary edema, and thirst. 

6. According to the manufacturer’s prescribing information, dexmedetomidine is only indicated for use for up to 24 hours. The rationale for this, other than the fact that the drug has not formally been studied for longer-term use, is the theoretical potential for withdrawal effects in light of the pharmacological similarities between dexmedetomidine and clonidine. Nonetheless, there are several preliminary reports in the literature on the use of dexmedetomidine over longer periods of time, one at higher than recommended doses, without associated withdrawal symptoms (below).

7. Brief summary of literature on longer term use:

a. Randomized trial (n=28) of dexmedetomidine versus midazolam for long-term sedation (24–168 hours); better sedation with dexmedetomidine and no cases of rebound

b. Two placebo-controlled studies (n=41 and n=24) of dexmedetomidine started before vascular surgery and continued for 48 hours afterward; no mention of rebound

c. Open-label study of 12 medical ICU patients treated for up to 7 days (maximal actual duration was 72 hours) with no clinically significant rebound effects

d. Three case reports of safe use for 36 hours to 7 days in patients in drug withdrawal (infusion rate was tapered down gradually in all cases)

COST

	DRUG
	COST PER PATIENT PER 24 HOURS

	Midazolam 5 mg/ml (10-ml vial for $6.59)
	$6.59–$26.36*

	Propofol 10 mg/ml (100-ml vial for $31.04)
	$31.04–$186.24 (up to $341.44 w/high dose)**

	Dexmedetomidine 100 mcg/ml (2-ml vial for $28.34)
	$56.68–$198.38*

	*Cost of loading dose plus maintenance dose using dose ranges from Micromedex

** Not typically loaded; high dose = 100 mcg/kg/min (exceeds recommended dose, but used in practice)


DUPLICATIVE THERAPY

1. Clonidine (similar mechanism of action and additive alpha agonist effects)

2. Any additive agents possessing sedative properties (may be required for rescue sedation; however, lower initial dosing of the additive agent is recommended)

DOSING

1. Preparation:

· Dexmedetomidine must be diluted prior to administration.

· Add 2 ml of dexmedetomidine 100 mcg/ml solution to 48 ml of 0.9% sodium chloride.

· Shake gently to mix.

· This solution may be used for either loading or maintenance dosing.

2. Loading dose:

· Not routinely recommended due to an increased risk of cardiovascular adverse effects, but may be used with caution at the physician’s discretion. When determined necessary, a loading dose of 1 mcg/kg over 10 minutes is used. 

2. Maintenance dose:

· 0.2 to 0.7 mcg/kg/hr  

· A controlled infusion device should be used for the infusion of dexmedetomidine.

· In order to reach the desired sedative effect, the maintenance dose of dexmedetomidine may need to be individualized by titration.  

3. Consider dosage adjustment in:

· Patients with renal or hepatic dysfunction

· Patients greater than 65 years of age, because of the higher incidence of bradycardia and hypotension in this population
4. Dosage beyond 72 hours:

· Reevaluate choice of sedative therapy 

5. It is not necessary to discontinue the infusion of dexmedetomidine before extubation as long as the total infusion time does not exceed 24 hours. 

DRUG-DRUG INTERACTIONS:

· The effects of anesthetics, sedatives, hypnotics, vasodilators, opioids, and negative chronotropes may be enhanced with concomitant administration of dexmedetomidine; thus, a reduction in the dose of dexmedetomidine or in the dose of the other agent may be warranted.  

· In vitro, low-level inhibition of cytochrome P450 enzymes has been observed with dexmedetomidine; however, the potential for interaction with other medications metabolized by cytochrome P450 enzymes is not thought to be clinically relevant.  

LABORATORY INTERACTIONS:

· Treatment of dogs with subcutaneous infusions of dexmedetomidine for 1 week diminished cortisol response to ACTH by 40%. Single doses had no effect.

RECOMMEND MONITORING:

BASELINE

1. Blood pressure, heart rate, and EKG

2. Renal and hepatic function

DURING TREATMENT

1. Sedation/level of consciousness

2. Hemodynamics – close attention to blood pressure, heart rate, and heart rhythm via EKG

3. Hepatic and renal function – impairment of either would necessitate dose reduction

4. Analgesic and anxiolytic requirements.

5. CBC

OUTCOME MEASURES:

THERAPEUTIC

1. Sedation, analgesia, and anxiolytic control and requirements during therapy

2. Duration of intubation and time required to successfully extubate patient

SAFETY/ADVERSE EFFECTS

1. Changes in blood pressure

2. Changes in heart rate and rhythm

3. Nausea/vomiting

4. Fever/infection

5. Hypoxia

6. Anemia

7. Pulmonary edema

8. Oliguria/thirst
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