Epoetin Alfa

(Epogen®)

Classification:
Antianemic agent

Erythropoiesis –Stimulating Agent (ESA)
Pharmacology:



Erythropoietin is a hormone that is instrumental in the production of red cells from the erythroid tissues in the bone marrow.  Reticulocytes are released from the bone marrow into the bloodstream, where they mature into erythrocytes followed by a rise in hemoglobin and hematocrit levels.  

Recombinant human erythropoietin (epoetin alfa) is a polypeptide containing 165 amino acids.  Production of the hormone was made possible using recombinant DNA techniques. Complete sequence analysis of purified human urinary erythropoietin and recombinant erythropoietin (epoetin alfa) has demonstrated that the hormones are identical in amino acid sequence and have a very similar oligosaccharide chain in the carbohydrate structure.  The majority of this endogenous hormone is produced in the kidney in response to hypoxia, with an additional 10% to 15% of synthesis occurring in the liver.
Pharmacokinetics:

Absorption:
Mean absolute bioavailability of epoetin alfa when administered subcutaneously is 22-31%.  The time to peak concentration after subcutaneous injection is within 5 to 24 hours in adult and pediatric patients with chronic renal failure (CRF).  
Distribution:
The volume of distribution of epoetin alfa is 0.042 ± 0.021 L/kg.  The onset of action occurs over several days with a peak effect in 2 to 3 weeks.

Metabolism:
Unknown; some degradation does occur.

Bioavailability: ~21%-31% (subcutaneously)
Elimination:
The elimination half-life of epoetin alfa in adults is 4 to 13                                                                                                 hours.  Majority of excretion is found in feces with 10% unchanged in urine.
Indications:

FDA Approved:

· Anemia of chronic renal failure (CRF)
· Anemia, Zidovudine adverse reaction

· Anemia, due to chemotherapy (Neoplastic disease, Non-myeloid, metastatic)


Non-FDA Approved:

· Anemia, Hepatitis C (patients treated with ribavirin + interferon alfa, or  ribavirin + peginterferon alfa)
Dosage:


Adults, Anemia of CRF
· 50 to 100 units/kg IV or subcutaneously 3 times per week; dose adjustments necessary to achieve or maintain hemoglobin levels within the recommended range of 10 to 12 g/dL 
· Maintenance, not on dialysis: 10,000 units subcutaneously once weekly, 20,000 units subcutaneously once every 2 weeks, 30,000 units subcutaneously once every 3 weeks, or 40,000 units subcutaneously once every 4 weeks
Adults, Anemia - Zidovudine adverse reaction

· 100 units/kg IV or subcutaneously 3 times per week for 8 wk; increase by 50 to 100 units/kg 3 times weekly up to a maximum of 300 units/kg 3 times per week; dose adjustments necessary to maintain the lowest hemoglobin level needed to avoid transfusions and not to exceed upper safety limit of 12 g/dL

Adults, Hepatitis C (treated with ribavirin + interferon alfa, or ribavirin + peginterferon alfa)

· 40,000 units subcutaneously once weekly; may increase to 60,000 units subcutaneously once weekly if hemoglobin level has not increased by at least 1 g/dL after 4 weeks of treatment
Pediatrics, Anemia of CRF
· 50 units/kg IV or subcutaneously 3 times per week; dose adjustments necessary to achieve or maintain hemoglobin levels within the recommended range of 10 to 12 g/dL
Pediatrics, Anemia – Zidovudine adverse reaction

· 50 to 400 units/kg IV or subcutaneously 2 to 3 times per week; dose adjustments necessary to maintain the lowest hemoglobin level needed to avoid transfusions and not to exceed upper safety limit of 12 g/dL
Contraindications:

· Uncontrolled hypertension
· Known hypersensitivity to mammalian cell-derived products

· Known hypersensitivity to albumin (human)

Precautions:

· Renal failure patients with hemoglobin greater than 12 g/dL; may increase the risk of death and serious cardiovascular events; maintain target hemoglobin levels within range of 10 to 12 g/dL
· Hemoglobin rate of increase in excess of 1 g/dL over a two-week period; may increase risk for neurologic and cardiovascular events, including seizure, death, myocardial infarction, stroke, congestive heart failure, exacerbation of hypertension, and hemodialysis graft occlusion; dose reduction is recommended
· Failure to respond or maintain a response; possibly due to iron deficiency, underlying infectious, inflammatory, or malignant processes, occult blood loss, underlying hematologic diseases, vitamin deficiencies, hemolysis, aluminum intoxication, osteitis fibrosa cystica, and pure red cell aplasia or anti-erythropoietin antibody-associated disease
· Hemodialysis; increased anticoagulation with heparin may be required to prevent clotting of artificial kidney
· Menses resumed in some female patients; possibility of pregnancy and need for contraception should be discussed

· Exacerbation of porphyria has been observed rarely in patients with CRF

· Pregnancy category C

· It is not known whether epoetin alfa is excreted in breast milk.  Due to so many drugs being excreted in breast milk, caution should be exercised when epoetin alfa is administered to a nursing woman.

· Seizures have occurred; increased risk especially during first 90 days; monitoring of blood pressure and for premonitory neurologic symptoms recommended
· Human plasma derivative (albumin); infectious agent risk, including viruses and theoretical risk of Creutzfeldt-Jakob disease
· Pure red cell aplasia and severe anemia (with or without cytopenias), associated with neutralizing antibodies, have been reported
· Hypertensive encephalopathy has been reported; monitoring recommended; reduction of dose or interruption of epoetin alfa therapy may be required
· Cardiac disease, history of (eg, ischemic heart disease or congestive heart failure); increased risk for serious cardiovascular events and death
Interactions:

· Coadministration of an ACE Inhibitor with epoetin alfa may require a higher dose of epoetin alfa to maintain the target hematocrit

Adverse Reactions:
· Constipation (42% - 53%)

· Fever (29% - 51%)

· Cough (18%)

· Congestion (15%)

· Insomnia (13% - 21%)

· Dyspnea (13% - 14%)

· Upper respiratory infection (11%)

· Injection site reaction (10% - 29%)

· Dyspepsia (7% - 11%)

· Edema (6% - 17%)

· Hypertension (5% - 24%)

· Urinary tract infection (3% - 12%)

· Deep venous thrombosis (3%-11%)

· Myocardial infarction (0.4% - 3%)

· Seizure (1% - 3%)

· Anemia, severe (< 1%)

· Cerebrovascular accident (<1%)

· Transient ischemic attack (<1%)

· Pulmonary embolism (<1%)

· Pure red cell aplasia (<1%)

Black Box Warning:

Warnings:  Increased mortality, serious cardiovascular and thromboembolic events, and increased risk of tumor progression or recurrence.

· Renal Failure: Patients experienced greater risks for death and serious cardiovascular events when administered ESAs to target higher versus lower hemoglobin levels (13.5 vs. 11.3 g/dL; 14 vs. 10 g/dL) in two clinical studies.  Individualize dosing to achieve and maintain hemoglobin levels within the range of 10 to 12 g/dL.

· Cancer:

· ESAs shortened overall survival and/or increased the risk of tumor progression or recurrence in some clinical studies in patients with advanced breast, non-small cell lung, head and neck, lymphoid, and cervical cancers

· To decrease these risks, as well as the risk of serious cardio- and thrombovascular events, use the lowest dose needed to avoid red blood cell transfusions

· Use ESAs only for treatment of anemia due to concomitant myelosuppressive chemotherapy

· ESAs are not indicated for patients receiving myelosuppressive therapy when the anticipated outcome is cure

Costs and Monitoring:

	EPOGEN® (Epoetin Alfa)

	Dose
	Package Size
	AWP Cost
	Contract Cost
	Cost per Dose

	2,000 units/mL
	10 vials (1 mL)
	$312.38
	$228.71
	$22.87

	3,000 units/mL
	10 vials (1 mL)
	$468.56
	$343.06
	$34.31

	4,000 units/mL
	10 vials (1 mL)
	$624.75
	$457.42
	$45.74

	10,000 units/mL
	10 vials (1 mL)
	$1,561.88
	$1,143.54
	$114.35

	20,000 units/mL
	10 vials (1 mL)
	$3,123.75
	$2,287.07
	$228.71


Price Comparisons:

	PROCRIT® (Epoetin Alfa)

	Dose
	Package Size
	AWP Cost
	Contract Cost
	Cost per Dose

	2,000 units/mL
	6 vials (1 mL)
	$216.60
	$160.22
	$26.70

	3,000 units/mL
	6 vials (1 mL)
	$324.90
	$240.33
	$40.06

	4,000 units/mL
	6 vials (1 mL)
	$433.20
	$320.44
	$53.41

	10,000 units/mL
	6 vials (1 mL)
	$1,083.00
	$801.10
	$133.52

	20,000 units/mL
	4 vials (1 mL)
	$1,444.00
	$1,068.14
	$267.04

	40,000 units/mL
	4 vials (1 mL)
	$2,888.00
	$2,136.26
	$534.07


	ARANESP® (Darbepoetin Alfa)

	Dose
	Package Size
	AWP Cost
	Contract Cost
	Cost per Dose

	25 mcg/mL
	4 vials (1 mL)
	$633.00
	$453.90
	$113.48

	40 mcg/mL
	4 vials (1 mL)
	$1,012.75
	$726.20
	$181.55

	60 mcg/mL
	4 vials (1 mL)
	$1,519.25
	$1,089.39
	$272.35

	100 mcg/mL
	4 vials (1 mL)
	$2,532.00
	$1,815.60
	$453.90


Monitoring Parameters:

Due to the biologic properties, monitor for signs and symptoms of allergic reactions.  Monitor blood pressure, hemoglobin/hematocrit levels, CBC with differential and platelets, transferrin saturation and ferritin, and serum chemistry.  Fluid and electrolyte balance should be monitored in CRF patients not on dialysis.
Product Identification:

Injection Solution:
· 2,000 unit/mL (1 mL vial)
· 3,000 unit/mL (1 mL vial)
· 4,000 unit/mL (1 mL vial)
· 10,000 unit/mL (1 mL vial)
· 20,000 unit/mL (1 mL vial)
Efficacy:

According to the National Kidney Foundation – Kidney Disease Outcomes Quality Initiative (NKF-KDOQI) guidelines, ESAs are recommended to treat anemia in chronic kidney disease (CKD) patients.  In patients with CKD, the recommended target hemoglobin level is 11-12 g/dL and hematocrit levels ranging from 33-36%.  Higher hemoglobin concentrations promote hypertension and thrombogenic complications.  
The Correction of Hemoglobin and Outcomes in Renal Insufficiency (CHOIR) trial has shown that patients with higher hemoglobin targets (≥13 g/dL) were at increased risks of death, myocardial infarction, hospitalization for congestive heart failure, and stroke without improvement in the quality of life.  In CKD patients, ESAs have been shown to improve the quality of life, reduce the need for transfusions in patients receiving hemodialysis, decrease hospitalization, and may slow kidney disease progression and improve survival.  Epoetin alfa appears to be well tolerated when administered over extended dosing intervals.
Conclusions:

Epoetin alfa is widely recognized as an efficacious treatment of anemia of CKD.  
Recommendations:

Add to the formulary reserve drug class when recommended by a consultant physician and/or prescribed by an Infectious Disease Specialist at the Texas Center for Infectious Disease hospital.
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