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Generic Name:

Nesiritide
Trade Name:

Natrecor( (Scios, Inc.)

Formulation:  

Injection
Use:

Appropriate Indication:  
· For the intravenous treatment of hospitalized patients with acutely decompensated congestive heart failure (CHF).  Nesiritide should be used in addition to IV diuretics.  Patients with all of the following characteristics may be considered for therapy: 

· Dyspnea at rest or with minimal exertion due to congestive heart failure

· Systolic blood pressure ( 90 mmHg

· Patients with elevated ventricular filling pressure (PCWP ( 18 mmHg if pulmonary artery catheter in place or by clinical estimate) 

· Patients with evidence of fluid overload requiring intravenous therapy

· Patients who have an inadequate response to or are unable to tolerate standard therapy

Inappropriate Use:  

· Severity of disease other than acute decompensated CHF

· Patients in cardiogenic or other forms of shock

· Patients with low cardiac ventricular filling pressure

· Patients with systolic blood pressure < 90 mmHg

· Hypersensitivity to nesiritide or any of its components

Formulary Restrictions:

· Non-formulary

· Restricted to drug use criteria

· Restricted to ICU use with approval by an ICU or Cardiology Attending (individual sites will determine)

Drug Therapy Selection:

Efficacy:

1) In controlled clinical trials, nesiritide decreased PCWP, mean right atrial pressure and systemic vascular resistance.

2) In controlled clinical trials, nesiritide improved global clinical status, dyspnea, and fatigue for up to seven days and results were similar to those observed with standard IV therapy for heart failure.

3) Nesiritide has been shown to have natriuretic and diuretic effects, and may decrease the usage of diuretics, however, more studies are needed.

Safety: 

1) The most serious adverse effect of nesiritide is dose-dependent symptomatic hypotension.  The duration of symptomatic hypotension was longer with nesiritide (2.2 hours) than with nitroglycerin (0.7 hours).  Other adverse effects with nesiritide reported in at least 5% of the population include nausea, headache, and ventricular tachycardia.  Nesiritide is not associated with tachyphylaxis. 

2) Nesiritide has been shown to have a lower incidence of arrhythmias compared to dobutamine.

3) Nesiritide may impair kidney function in patients whose renal function is dependent on the RAAS.  Although not mentioned in trials, the manufacturer’s package insert states that nesiritide may be associated with azotemia.  However, no increase in the rate of acute renal failure or the need for dialysis has been recognized thus far.
Cost Comparison: 

	Drug
	Cost/vial
	 Average dose
	ADULT Dose/Day (based on 70kg)
	Estimated Cost/24h

	Nesiritide
	$269.14

1.5mg/5ml
	2mcg/kg LD; 0.01 mcg/kg/min
	1.2 mg/day
	$215.31

	Nitroglycerin
	$5.92

50mg/10ml 
	25-75 mcg/min
	36-108 mg/day
	$4.26-$12.79

	Nitroprusside
	$1.43

50mg/5ml
	1-10 mcg/kg/min
	100 – 1008 mg/day
	$2.86-$28.83

	Dobutamine
	$6.11

250mg/250ml 
	10-15 mcg/kg/min
	1008 – 1512 mg/day
	$24.62-$36.92

	Milrinone
	$8.04

10mg/10ml 
	50mcg/kg LD;

0.5mcg/kg/min
	53.9 mg/day
	$43.34


Risks:  

Nesiritide is on the 12/03 ISMP list of potential high-alert medications, drugs that “bear a heightened risk of causing significant harm when they are used in error.”  (http://www.ismp.org/msaarticles/highalert.htm).
Duplicative Therapy:
Nitroglycerin, Nitroprusside

Dosing:
Reconstitution

· Add 5 mL diluent from pre-filled 250 mL plastic IV bag to 1.5 mg vial of nesiritide.  (Recommended preservative-free diluent 5% Dextrose Injection [D5W], USP; 0.9% Sodium Chloride Injection, USP; 5% Dextrose and 0.45% Sodium Chloride Injection, USP)

· Do not shake the vial.  Rock vial gently so that all surfaces, including the stopper, contact the diluent. Use only clear, essentially colorless solution.  (The constitution concentration achieved is 1.5 mg/5mL=0.3 mg/mL or 300 mcg/mL).

Preparation for Infusion

· Withdraw the entire contents of the reconstituted vial and add to a 250 mL IV bag of the recommended diluent to yield a final concentration of 6 mcg/mL.  Invert the bag several times to ensure complete mixing of the solution.  

· The reconstituted solution should be used within 24 hours.

· Prime the IV tubing with an infusion of 25mL prior to connecting to the patient’s vascular access port.  Nesiritide should be administered through either a peripheral IV or centrally placed non-heparin coated catheter.

Initiation and Maintenance

· The recommended dose of nesiritide is an IV bolus of 2 mcg/kg infused over one minute followed immediately by a continuous infusion of 0.01 mcg/kg/min (the bolus volume is withdrawn from the nesiritide infusion bag). 

· Nesiritide should usually not be initiated at a dose that is above the recommended dose due to increased risk of hypotension.  It is for intravenous use only and has not been adequately studied for administration longer than 48 hours.  Because of its long half-life, nesiritide usually does not need to be tapered off.

· The appropriate bolus volume and infusion flow rate to deliver a 0.01 mcg/kg/min dose can be calculated by the following formulas or by using the dosing table shown below.

Bolus Volume (mL) = Patient Weight (kg) / 3

Infusion Flow Rate (mL/hr) = 0.1 x Patient Weight (kg)

	Natrecor Weight-Adjusted Bolus Volume and Infusion Flow Rate
(2-mcg/kg Bolus Followed by a 0.01-mcg/kg/min Dose)

	Patient Weight (kg)
	Volume of Bolus (mL)
	Rate of Infusion (mL/h)

	60
	20.0
	6

	70
	23.3
	7

	80
	26.7
	8

	90
	30.0
	9

	100
	33.3
	10

	110
	36.7
	11


Titration

· Clinical trials have increased the dose of nesiritide beyond the manufacturer’s recommended dose to achieve greater hemodynamic effects. The infusion rate of nesiritide may be increased at increments of 0.005 mcg/kg/min every 3 hours up to a maximum dose of 0.03 mcg/kg/min in patients with a pulmonary artery catheter in place.  Titration of the maintenance infusion should be preceded by a re-bolus dose of 1 mcg/kg.  Titration should not occur until the patient has been followed closely for three hours following initiation of nesiritide.  Each dosage increase should be made no more frequently than after 3 hours of observation at the prior dose.

· In the VMAC trial, if symptomatic hypotension occurred, the infusion was discontinued and could subsequently be restarted at a dose that was reduced by 30% (no bolus) once the patient was stabilized.

Special Considerations

· Clinical data suggest that dose adjustment is not required in renal insufficiency.

Compatibility

Nesiritide is physically incompatible with injectable heparin, insulin, ethacrynate sodium, bumetanide, enalaprilat, hydralazine, furosemide, and the preservative sodium metabisulfite.  These drugs should not be co-administered with nesiritide through the same IV catheter.  The catheter must be flushed between administration of nesiritide and incompatible drugs.  Nesiritide should not be administered through a central heparin-coated catheter since nesiritide binds to heparin. 

Drug-Drug and Drug-Food Interactions:

During clinical studies, nesiritide was administered with other medications including diuretics, digoxin, oral ACE inhibitors, anticoagulants, oral nitrates, statins, class III antiarrhythmic agents, beta-blockers, dobutamine, calcium channel blockers, angiotensin II receptor antagonists, and dopamine.  The only interaction detected was an increase in hypotension in patients receiving oral ACE inhibitors.  The co-administration of nesiritide with IV vasodilators such nitroglycerin, nitroprusside, milrinone, or IV ACE inhibitors has not been evaluated.
Laboratory Test Interactions:

An increase in serum creatinine to >0.5 mg/dL above baseline through day 14 was observed in 17% of patients on nesiritide 0.015 mcg/kg/min (17%) and 19% of patients on 0.03 mcg/kg/min compared to 11% with standard therapy.

Recommended Monitoring:
Blood Pressure

Baseline systolic blood pressure ( 90 mmHg

Check blood pressure after initiating infusion or for change in dose

· Every 15 minutes for the first hour

· Every 30 minutes for the second hour

· Every hour for the next 2 hours

· Every 4 hours thereafter

Notify physician if patient develops symptomatic hypotension or if SBP ( 85 mmHg.

Urine Output

Strict input and output should be documented.  Notify physician if urine output is < 50 cc/hr in the first four hours after initiation of nesiritide.

Weight

Patients weight should be obtained and recorded daily.

Symptoms

Improvements in dyspnea are expected within the first 3 hours of infusion.  Notify physician if respiratory rate or dyspnea do not change or worsen during the course of nesiritide therapy.

Outcomes Measures:
Therapeutic:
1) Relief of physical and hemodynamic symptoms from congestive heart failure

Safety/Adverse Effect:
1) Incidence of adverse effects: 

· Changes in blood pressure (ie. hypotension)

· Nausea/Vomiting

· Headache
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