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Executive Summary 

	Purpose:
	The purpose of this monograph is to provide a review of new strength to determine whether the reviewed drug should be made available on an open access basis to prescribers, or require prior authorization for use. 

	
	

	
	

	Dosage Forms & Manufacturer:
	10mg/ml 10ml vials, 20mg/ml IV Solution, 250mg/ml 10ml amps.

Baxter

	
	

	
	

	Summary of Findings:
	Brevibloc( is a cardio-seletive beta-blocking agent with a uniquely short half-life (9 minutes) and a brief (20 to 30 minute) duration of action.  It lacks intrinsic sympathomimetic or membrane stabilizing properties.  It is a phenoxypropanolamine with an ester in the para-position of he phenyl ring, important in the determination of the drugs’ cardio-selectivity as well as its ultra-short duration of action.
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Purpose

The purpose of this monograph is to provide a review of new dosing strength to determine whether the reviewed drug should be considered a prior authorization drug or not (open access). While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guiding appropriate medication usage. This review will assist in the achievement of qualitative and economic goals related to health care resource utilization. Restricting the use of certain medications can reduce costs by requiring documentation of appropriate indications for use, and where appropriate, encourage the use of less expensive agents within a drug class.

Introduction 1,2
Brevibloc( is a cardio-seletive beta-blocking agent with a uniquely short half-life (9 minutes) and a brief (20 to 30 minute) duration of action.  It lacks intrinsic sympathomimetic or membrane stabilizing properties.  It is a phenoxypropanolamine with an ester in the para-position of he phenyl ring, important in the determination of the drugs’ cardio-selectivity as well as its ultra-short duration of action.  Brevibloc( 20mg/ml IV solution is a new dosing strength and comes in a 100ml bag for IV administration.  This addition to the Brevibloc( line allows greater flexibility in dosing and possibly prevention of accidental overdose.
Dosage Form(s) 

10mg/ml 10ml vials, 20mg/ml IV Solution, 250mg/ml 10ml amps.
Manufacturer

Baxter

Indication(s) 1,2
Supraventricular tachycardia, noncompensatory sinus tachycardia, intraoperative and postoperative tachycardia and hypertension.

Clinical Efficacy 1-28 (mechanism of action/pharmacology, comparative efficacy)
The cardioselectivity of esmolol has been demonstrated in both isolated animal tissues and human studies by producing dose-dependent blockade of isoproterenol-induced tachycardia but without significant blocking effects on the hypotensive responses to isoproterenol.  In both comparative and non-comparative studies, esmolol demonstrated typical beta-blocking electrophysiologic effects. The primary site of activity of esmolol is on sinus node and atrioventricular nodal conduction systems.  Esmolol did not influence SA conduction time or the corrected sinus node recovery time, indicating no effect on intrinsic automacity.  Intravenous esmolol and propranolol produce similar hemodynamic beta-blocking effects (decrease heart rate, systolic blood pressure) and comparable effects on left ventricular and right ventricular function (rate-pressure product, left ventricular ejection fraction, cardiac index, and right ventricular ejection fraction) at rest and during peak exercise. Beta-1 cardioselective agents (eg, atenolol, esmolol) primarily block receptors located in cardiac tissue; however, cardioselectivity tends to diminish as the dose increases at which point beta-2 adrenoceptors are antagonized as well. The antihypertensive mechanism of beta-blockers is related to decreased cardiac output (negative inotropic and chronotropic effects), reduced adrenergic activity, and inhibition of renin release. In addition, it was found that, at comparable degrees of beta-blockade, esmolol produces a greater reduction in blood pressure than other selective and nonselective beta-blockers (metoprolol, propranolol). This suggests that esmolol's hypotensive effects are not due solely to beta-blockade, but are mediated by an additional unknown mechanism. The beneficial effects of beta-blockade following myocardial infarction appears to be related to the beta-blocking abilities (reducing heart rate, blood pressure, and contractile force) rather than cardioselectivity, membrane stabilizing effects, or intrinsic sympathomimetic activity. Improved survival may be attributable to the antiarrhythmic and anti-ischemic properties of the beta-blockers. Their antiplatelet activity may also play a significant role. Beta-blockers exert an antiarrhythmic effect through inhibition of adrenergic stimulation of cardiac pacemaker potentials and slowing conduction through the atrioventricular node. In a comparison study with alfentanil during elective outpatient arthroscopy alfentanil maintained hemodynamic stability better than esmolol, particularly during intubation; both heart rate and mean arterial pressure rebounded above baseline values in esmolol patients. Alfentanil, however, did induce a greater transient hypotension in the post-induction/pre-intubation period. Otherwise, at all other times both drugs maintained hemodynamic measures below baseline.  A study of postmyocardial infarction arrhythmia with sympathetic blockage, using intravenous (IV) esmolol, propranolol, or left stellate ganglionic blockade (LSGB), was more effective therapy for multiple ventricular fibrillation episodes (also known as electrical storm) after myocardial infarction compared with the class I antiarrhythmic agents (lidocaine, procainamide, bretylium).  In another study of myocardial protection with cardiac surgery, myocardial protection may be more successful using continuous coronary perfusion with warm, oxygenated, esmolol-enriched blood compared to cold crystalloid cardioplegia solutions, according to 2 small pilot studies.  Clonidine was compared with esmolol to determine perioperative hemodynamic effects.  Oral clonidine was effective in blunting the heart rate and blood pressure changes associated with intranasal administration of epinephrine-containing local anesthetic solution during general anesthesia; whereas intravenous esmolol attenuated only the heart rate changes.  Two studies showed intravenous esmolol and diltiazem were both effective for the treatment of atrial fibrillation/atrial flutter occurring after open-heart surgery, with esmolol showing significantly higher conversion rates during the early hours after initiation of drug therapy (hour 1 to hour 6) in an open-label, randomized study (n=30). Esmolol and diltiazem are equally effective for controlling ventricular rate during postoperative supraventricular tachyarrhythmia (SVT). However, in patients with adenosine-resistant SVT after noncardiac surgery, the rate of conversion to sinus rhythm during the first 2 hours was significantly higher with intravenous esmolol compared with intravenous diltiazem. The hemodynamic effects of esmolol, fentanyl and placebo were compared in a 1989 study and at the doses used, fentanyl resulted in heart rate and blood pressure responses reduced up to 20% below control period observations, while esmolol merely blunted the heart rate (11 beats per minute less) and mean arterial pressure (9 mmHg less) increases seen in the placebo groups. The rate-pressure product increased by 50% in placebo groups, but only 20% in esmolol patients while declining in the fentanyl group.  In a study done by Mitrovic et al in 1994, Esmolol significantly reduced systolic blood pressure, heart rate and cardiac output during exercise and significantly increased systemic vascular resistance at rest and during exercise. Gallopamil significantly reduced exercise filling pressures and lactate levels. Both drugs significantly improved exercise tolerance, but by different mechanisms. Gallopamil improves oxygen supply and ventricular performance while esmolol improves myocardial ischemia by reducing myocardial oxygen consumption.  A study comparing esmolol and labetalol for postoperative hypertension was conducted by Muzzi et al in 1990.  Both esmolol and labetalol controlled postoperative hypertension following intracranial tumor excision.   Sympathetic blockage, using intravenous (IV) esmolol, propranolol, or left stellate ganglionic blockade (LSGB), was more effective therapy for multiple ventricular fibrillation episodes (also known as electrical storm) after myocardial infarction compared with the class I antiarrhythmic agents (lidocaine, procainamide, bretylium).  Lidocaine and esmolol are equally effective for attenuating the hemodynamic response to emergency intubation in patients with isolated head trauma.  Two studies compared esmolol and nicardipine regarding intracoronary hemodynamics and perioperative hypertension.  Peak systolic wall circumferential stress was reduced to a greater degree by esmolol than nicardipine.  The combination of esmolol and nicardipine was more effective than either drug alone in suppressing increases in blood pressure related to laryngoscopy and tracheal intubation.  Esmolol is effective and safe for treatment of postoperative hypertension following cardiac surgery, being comparable to nitroprusside in reducing systolic pressure; however, esmolol may have advantages in patients with other features of hyperdynamic circulation (increased heart rate, cardiac output), and produces fewer adverse decreases in diastolic blood pressure and oxygen saturation. Nitroprusside may be preferred in patients with significantly depressed cardiac index, known bronchospastic disease, or markedly elevated systemic vascular resistance. Esmolol by IV infusion has been as effective as IV propranolol in reducing heart rate in supraventricular tachyarrhythmias (64 to 69% responding with heart rate reductions of 15 to 20%; normal sinus rhythm in 14 to 16%). However reversal of beta-blockade is more rapid after esmolol as compared to propranolol.  Thirty-one patients with recent (less than 24 hour) and 24 patients with prolonged atrial fibrillation or flutter were treated with esmolol (N=21) or verapamil to compare ventricular response and conversion to sinus rhythm. Ventricular rates declined by 28% and 32% in each group. However, half of the esmolol treated patients converted to normal sinus rhythm compared to only 12% with verapamil.  Contraindications to use of esmolol include cardiogenic shock, hypersensitivity to esmolol, overt cardiac failure, second and third degree AV block and sever sinus bradycardia.  According to Micromedex the following precautions need to be considered: anesthesia/surgery (myocardial depression); atrial fibrillation (hypotension); avoid abrupt withdrawal; bronchospastic disease; cerebrovascular insufficiency; congestive heart failure; diabetes mellitus; geriatric patients (hypotension); hyperthyroidism/thyrotoxicosis; hypotension (infusion rates exceeding 200 mcg/min have a higher incidence of hypotension); large volumes of fluid may be required to infuse esmolol, this should be considered in patients where excessive fluid could be detrimental; myasthenic conditions; peripheral vascular disease; postoperative patients (hypotension) and renal impairment.

Adverse Effects 1,2
Bradycardia, chest pain, hypotension (20%-50%)

Agitation (2%), dizziness (3%), confusion (2%), fatigue (1%)

Headache (2%), somnolence (3%)

Dyspepsia, constipation, nausea (7%), vomiting (1%)

Dyspnea, nasal congestion, wheezing

Pain at injection site (*%)

Bronchospasm (less than 1%), pulmonary edema (less than 1%), seizures (less than 1%)

Drug Interactions 1,2
Alpha-1 adrenergic blockers

Amiodarone

Antidiabetic agents

Digoxin

Dihydropyridine calcium channel blockers

Diltiazem

Fentanyl

Ma huang

Mibefradil

St. John’s wort

Verapamil

Yohimbine

Dosage and Administration 1,2
· Dosage, Adult (usual)
· Acute myocardial ischemia (AMI): loading dose, 500 mcg/kg IV bolus over 1 min followed by maintenance dose

· AMI: titration, repeat bolus before each sequential step-up in infusion rate 

· AMI: maintenance, sequential step-up in infusion rates 50, 100, 150, 200, 250, and 300 mcg/kg/min over 4 min 

· Intraoperative tachycardia and/or hypertension (HTN): (immediate control) initial, 80 mg IV bolus over 30 seconds followed by 150 mcg/kg/min IV infusion 

· Intraoperative tachycardia and/or HTN: (immediate control) titration, may titrate up to 300 mcg/kg/min 

· Postoperative tachycardia and/or hypertension: loading dose, 500 mcg/kg IV bolus over 1 min followed by maintenance dose 

· Postoperative tachycardia and/or hypertension: titration, repeat bolus before each sequential step-up in infusion rate 

· Postoperative tachycardia and/or hypertension: maintenance, sequential step-up in infusion rates 50, 100, 150, 200, 250, and 300 mcg/kg/min over 4 min 

· Supraventricular arrhythmias (ARR): loading dose, 500 mcg/kg IV bolus over 1 min followed by maintenance dose 

· Supraventricular ARR: titration, repeat bolus before each sequential step-up in infusion rate 

· Supraventricular ARR: maintenance, sequential step-up in infusion rates 50, 100, 150, 200, 250, and 300 mcg/kg/min over 4 min 

· Dosage, Pediatric, (usual)
· Postoperative tachycardia and/or hypertension: (children 2-16yr old) usual infusion rate, 300-1000 mcg/kg/min IV 

· Supraventricular arrhythmias: (children 2-16yr old) usual infusion rate, 300-1000 mcg/kg/min IV 

· Administration 

· due to the potency and rapid onset of clinical effects, small initial doses are recommended; the infusion rate should be controlled carefully, preferably with a volumetric infusion pump 

· esmolol in 2500 mg ampuls (10mL) MUST be diluted prior to administration 

· prepare IV solutions in D5W or NS, do not mix with sodium bicarbonate 

· MAX IV solution concentration 10 mg/mL 

· when discontinuing therapy, gradually reduce dose 

Cost Comparison 29 (at commonly used dosages)

	10mg/ml
	10ml
	$22.99

	10mg/ml
	250ml
	$108.33

	20mg/ml
	100ml
	$99.66

	250mg/ml
	10ml
	$108.92


Conclusion

Brevibloc( 20mg/ml IV solution is a new dosing strength and comes in a 100ml bag for IV administration.  This addition to the Brevibloc( line allows greater flexibility in dosing and possibly prevention of accidental overdose.

Recommendation(s)

It is recommended that Brevibloc( be placed on prior authorization status.
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