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February 23, 2013: All peginesatide (OMONTYS) product has been voluntarily recalled by the manufacturer as a result of new postmarketing reports regarding serious hypersensitivity reactions, including anaphylaxis, which can be life-threatening or fatal.  The companies have issued a letter to health care professionals indicating that no new or existing patients should receive peginesatide (OMONTYS). Also refer to:
http://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlertsforHumanMedicalProducts/ucm340895.htm 
Executive Summary
· Indication: Peginesatide, an erythropoiesis-stimulating agent (ESA), is a synthetic pegylated dimeric peptide that binds to and activates the human erythropoietin receptor, stimulating erythropoiesis.  Peginesatide injection (OMONTYS) is indicated for the treatment of anemia due to chronic kidney disease (CKD) in adult patients on dialysis.  In addition, the prescribing information specifies that peginesatide is not recommended to be used in the following circumstances: patients with CKD not on dialysis; patients receiving treatment for cancer who have anemia that is not due to CKD; as a substitute for red blood cell (RBC) transfusions in patients who require immediate correction of anemia; it is also stated that peginesatide has not been shown to improve symptoms, physical functioning or quality of life.
· Efficacy: Approval of treatment with peginesatide was based on results from two published, randomized, controlled, open-label, Phase 3 trials (EMERALD 1 and EMERALD 2) in patients with anemia due to CKD and on dialysis previously receiving treatment with an ESA.  Patients with a mean baseline hemoglobin (Hgb) > 10 g/dL to < 12 g/dL were randomized 2:1 to peginesatide (EMERALD 1,N=524; EMERALD 2, N=542) with starting doses of 0.04 to 0.16 mg/kg intravenously (IV) or subcutaneously (SC) once every 4 weeks or epoetin (EMERALD 1, N=269; EMERALD 2, N=273) at the patient’s current dose one to 3 times per week. Patients were titrated over 28 weeks, with an 8 week evaluation period, followed by an additional safety evaluation of 16 weeks or longer.  The primary endpoint of difference in mean change Hgb between the two treatment groups was found to be noninferior: EMERALD 1 Hgb peginesatide -0.24+0.9 g/dL vs. epoetin -0.09+0.92 g/dL (-0.15 g/dL, 95% CI -0.30 to -0.01); EMERALD 2 Hgb peginesatide -0.07 g/dL vs. epoetin -0.17 (0.10 g/dL, 95% CI -0.05 to 0.26). 
· Safety: The prescribing information for peginesatide includes a boxed warning that ESAs increase the risk of death, myocardial infarction, stroke, venous thromboembolism, thrombosis of vascular access and tumor progression or recurrence.  In controlled trials, patients with CKD experienced greater risk for death, serious adverse cardiovascular reactions, and stroke when given an ESA; there has not been a trial that has identified a level of Hgb, ESA dose or dosing strategy that does not increase these risks; and that the lowest dose of peginesatide to reduce the need for RBC transfusions should be used.  In the trials of patients with CKD not on dialysis, those treated with peginesatide experienced an increase in the composite safety cardiovascular endpoint (22%) compared to patients receiving darbepoetin (17%).  According to pooled data from the clinical trials in patients with CKD on dialysis, common adverse events reported in > 10% of patients on peginesatide, and more frequently than in patients receiving epoetin, included diarrhea, vomiting, arthralgia and hypertension.  Peginesatide-specific binding antibodies have been detected in 1.2% of patients, with a higher incidence in patients receiving SC injections (1.9%) than IV administration (0.7%).  Peginesatide neutralizing antibodies have been detected in vitro in 0.9% of patients, with half of all antibody-positive patients experiencing a decrease in Hgb level, an increase in the dose of peginesatide to maintain Hgb level, and/or transfusion. 
· Dosing: In patients not previously treated with an ESA, initiation of peginesatide at a dose of 0.4 mg/kg is recommended to be administered either by SC or IV injection once monthly, with subsequent dose adjustments based on Hgb response. For patients previously treated with an ESA, recommended conversions to monthly peginesatide doses are outlined in the monograph and prescribing information.  It is recommended that the previous route of administration be continued when converting to peginesatide.  For patients previously receiving epoetin, it is recommended that the next dose of peginesatide be administered one week after the last dose of epoetin.  Patients previously treated with darbepoetin should receive the dose of peginesatide at the next scheduled dose in place of darbepoetin.  
· Conclusions: Peginesatide is approved for treatment of anemia due to CKD in patients on dialysis based on data from two clinical trials where treatment with peginesatide was found to be noninferior to epoetin in maintaining Hgb levels.  The composite safety endpoint was similar between treatments in these trials.  Common adverse events with peginesatide in patients with CKD on dialysis include diarrhea, vomiting, arthralgia and hypertension.  Peginesatide is not approved in patients with CKD not on dialysis as there was an increase in cardiovascular events and mortality with peginesatide compared to darbepoetin in data from two direct comparison studies.  Peginesatide is also not approved for use in patients with anemia related to cancer treatment.  Peginesatide should only be used in patients with anemia due to CKD in patients on dialysis, and only after a trial of VA National Formulary ESAs (i.e., darbepoetin and/or epoetin).  
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Introduction1-17
Peginesatide injection (OMONTYS), an erythropoiesis-stimulating agent (ESA), was approved March 27, 2012 for the treatment of anemia due to chronic kidney disease (CKD) in adult patients on dialysis.  In addition, the prescribing information specifies that peginesatide is not recommended to be used in the following circumstances: patients with CKD not on dialysis, patients receiving treatment for cancer who have anemia that is not due to CKD, as a substitute for red blood cell (RBC) transfusions in patients who require immediate correction of anemia; it is also stated that peginesatide has not been shown to improve symptoms, physical functioning or quality of life.1-3
Anemia is a common complication in patients with CKD and may develop early, with an increase in prevalence and severity as kidney function declines.4,5  Anemia in patients with CKD is primarily caused by decreased kidney production of erythropoietin.  Other causes of anemia in patients with CKD include blood loss, decreased red blood cell survival, iron deficiency, and chronic inflammation.  Iron deficiency is especially likely to occur in patients on hemodialysis (HD) due to frequent blood drawing or from the process of dialysis itself.6,7  Iron supplementation to correct iron deficiency in patients with CKD is recommended prior to or during administration of an ESA to increase Hgb levels, enhance the responsiveness to ESA therapy, reduce the dose of ESA when prescribed, and to prevent the development of iron deficiency in patients treated with an ESA.7  The goals for treatment of anemia due to CKD with an ESA are to increase Hgb, improve symptoms, and decrease the need for blood transfusions.  These goals for therapy need to be balanced against the potential risk for serious adverse events that may occur in patients with anemia due to CKD being treated with an ESA to certain Hgb levels.7 

Previous FDA recommendations released 11/16/2006 were based on review of results from the Correction of Hemoglobin and Outcomes in Renal Insufficiency (CHOIR) trial that reported an increase in the risk of composite death, myocardial infarction, hospitalization for congestive heart failure, and stroke in patients treated with epoetin alfa to a target Hgb of 13.5 g/dL (mean achieved Hgb 12.6 g/dL) compared to Hgb 11.3 g/dL.8  At that time, the FDA recommended that dosing of ESAs not exceed Hgb levels > 12 g/dL, a recommendation that was also reflected in the manufacturer’s prescribing information for these agents (Refer to 1/9/2007 National PBM Bulletin on the FDA ESA Safety Alert http://www.pbm.va.gov/vamedsafe/National%20PBM%20Bulletin%20ESA%20Final.pdf).  The National Kidney Foundation (NKF) Kidney Disease Outcomes Quality Initiative (KDOQI) updated their recommendations in 2007 to recommend a target Hgb to generally be within the range of 11 to 12 g/dL in patients with anemia and CKD on an ESA.9 
In June 2011, the FDA released revised dosing recommendations for the use of an ESA in the management of anemia in patients with CKD,10 based on review of additional data regarding the increased risk of cardiovascular events with higher Hgb targets during treatment with these agents.11  Data from the Trial to Reduce Cardiovascular Events with Aranesp Therapy (TREAT), which included 4038 patients with CKD, diabetes, and anemia (Hgb < 11 g/dl), found no significant difference in the primary endpoints of death or cardiovascular events and of death or end-stage renal disease between treatment with darbepoetin to a target Hgb of 13 g/dL (median 12.5 g/dL) or placebo with rescue darbepoetin alfa therapy for Hgb < 9 g/dL (median 10.6 g/dL); however, there was a significant increase in fatal or nonfatal stroke (HR 1.92; 95% CI 1.38 to 2.68; P<0.001) in patients treated with an ESA in the higher Hgb target group.11  After consideration of these results and those from other clinical trials, the prescribing information for  darbepoetin alfa (ARANESP) and epoetin alfa (EPOGEN, PROCRIT) were revised to  reflect the following FDA recommendations for patients with CKD and anemia: 
On dialysis: initiate treatment with an ESA when the Hgb < 10 g/dL; decrease or interrupt the dose of ESA if Hgb approaches or exceeds 11 g/dL; 
Not on dialysis: consider starting treatment with an ESA only when the Hgb < 10 g/dL and when other considerations apply; decrease or interrupt the dose of ESA if Hgb exceeds 10 g/dL.10,12-14 
As peginesatide is only indicated for the management of anemia due to CKD on dialysis, the prescribing information includes the recommendation to initiate treatment with when the Hgb < 10 g/dL; decrease or interrupt the dose if Hgb approaches or exceeds 11 g/dL.1
The manufacturer’s prescribing information includes the following clinical trial comparisons:1,8,11-15
	Trial
(Dates)
	NHS
(1993-1996)
	CHOIR
(2003-2006)
	TREAT
(2004-2009)

	n
	1265
	1432
	4038

	Inclusion
	CKD on HD with CHF or CAD

Hct 30+3% on ESA
	CKD ND

Hgb < 11 g/dL not on ESA
	CKD ND with T2DM

Hgb < 11 g/dL

	Hgb (g/dL) Target

(High vs. Low)
	14.0 vs. 10.0
	13.5 vs. 11.3
	13.0 vs. > 9.0

	Median Hgb 
(IQR)
	12.6 (11.6-13.3) vs. 

10.3 (10.0-10.7)
	13.0 (12.2-13.4) vs. 

11.4 (11.1-11.6)
	12.5 (12.0-12.8) vs. 

10.6 (9.9-11.3)

	Primary Endpoint 
	All-cause mortality 

or non-fatal MI
	All-cause mortality, MI,  hospitalization for CHF, 

and stroke
	All-cause mortality or non-fatal MI, CHF, stroke, hospitalization for myocardial ischemia

	HR or RR (95% CI)
	1.28 (1.06-1.56)
	1.34 (1.03-1.74)
	1.05 (0.94-1.17)

	Adverse Outcome for Higher Target Hgb
	All-cause mortality
	All-cause mortality
	Stroke

	HR or RR (95% CI)
	1.27 (1.04-1.54)
	1.48 (0.97-2.27)
	1.92 (1.38-2.68)


CAD=coronary artery disease; CHF=congestive heart failure; CHOIR=Correction of Hemoglobin and Outcomes in Renal Insufficiency; CI=confidence interval; CKD=chronic kidney disease; ESA=erythropoiesis-stimulating agent; Hct=hematocrit; HD=hemodialysis; Hgb=hemoglobin; HR=hazard ratio; IQR=interquartile range; MI=myocardial infarction; n=number of patients; ND=not on dialysis; NHS=Normal Hematocrit Study; RR=relative risk; T2DM=type 2 diabetes mellitus; TREAT=Trial to Reduce Cardiovascular Events with Aranesp Therapy
The 2012 Kidney Disease Improving Global Outcomes (KDIGO) clinical practice guideline for anemia in chronic kidney disease suggests that for patients with anemia and CKD on dialysis, treatment with an ESA should be started when Hgb is between 9.0 and 10.0 g/dL, to avoid Hgb < 9.0 g/dL (Level 2B).7 In addition to the clinical trials above, discussion in the guideline also includes results from the following two trials.  The Canada-Europe Study evaluated 596 patients with CKD on dialysis treated with epoetin alfa to a target Hgb 13.5 to 14.5 g/dL (achieved 13.1 g/dL) vs. 9.5 to 11.5 g/dL (achieved 10.8 g/dL) and found no significant difference in the primary outcome of   left ventricular volume index or mass index between the two groups; although, there was an increase in the risk for the secondary endpoint of stroke in the higher Hgb target group.16  Results from the Cardiovascular Risk Reduction by Early Anemia Treatment with Epoetin Beta (CREATE) found that treatment with epoetin beta (not available in the U.S.) in 603 patients with CKD not on dialysis to a target Hgb of 13.0 to 15.0 g/dL (achieved 13.5 g/dL) did not significantly reduce cardiovascular events compared to a target of 10.5 to 11.5 g/dL (achieved 11.6 g/dL).17  

Pharmacology/Pharmacokinetics1 
Peginesatide is a synthetic, pegylated dimeric peptide that binds to and activates the human erythropoietin receptor, stimulating erythropoiesis.  Peginesatide increases the reticulocyte count and hemoglobin levels.  The amino acid sequence of peginesatide is structurally unrelated to recombinant human erythropoietin.1  
Maximum concentrations of peginesatide are reported to be achieved in approximately 48 hours and the bioavailability is approximately 46%, following subcutaneous (SC) administration.  Following intravenous (IV) administration in patients on dialysis, the mean systemic clearance of peginesatide is 0.5 + 0.2 mL/hr·kg and the mean volume of distribution is 34.9 + 13.8 mL/kg.  The mean half-life of peginesatide following IV administration in patients on dialysis is 47.9 + 16.5 hours.  In healthy subjects, the mean half-life following IV administration is 25.0 + 7.6 hours, and 53.0 + 17.7 hours after SC administration.  According to the product information, the pharmacokinetics of peginesatide are not altered by age, gender or race in patients with CKD on dialysis based on population pharmacokinetic analyses, and there is no accumulation after IV or SC administration every 4 weeks.  Peginesatide is not metabolized and urinary excretion is the primary route of elimination after IV or DC administration.1 
FDA Approved Indication1,18
Peginesatide injection (OMONTYS) is an erythropoiesis-stimulating agent that is indicated for the treatment of anemia due to chronic kidney disease in adult patients on dialysis.1,18  
Potential Off-Label Uses1-3,18-20
This section is not intended to promote any off-label uses.  Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Although the once monthly dosing of peginesatide may be considered as an advantage in patients with anemia due to CKD who are not on dialysis, clinical trial data comparing peginesatide to another ESA, dabepoetin, in this patient population showed an increase in the risk for the composite safety endpoint with peginesatide.19  Therefore, the manufacturer recommends that peginesatide not be used in patients with CKD not on dialysis.1-3  Peginesatide is also not recommended for use in patients receiving treatment for cancer who have anemia that is not due to CKD.1-3 
Development of neutralizing anti-erythropoietin antibodies may occur in patients treated with darbepoetin or epoetin and may be associated with hyporesponsiveness to therapy and rare cases of pure red cell aplasia (PRCA).  Patients with severe PRCA due to neutralizing anti-erythropoietin antibodies may become transfusion-dependent.  Results from one small, open-label, single-group study reported treatment with peginesatide achieved a Hgb > 11 g/dL without the need for regular transfusions in 13 of 14 patients with PRCA or hypoplasia due to anti-erythropoietin antibodies.  One patient who originally responded to therapy began to require higher doses of treatment and required transfusion, was found to have neutralizing anti-peginesatide antibodies.20  Whether peginesatide is an option in patients with PRCA due to neutralizing anti-erythropoietin antibodies who are transfusion-dependent requires further study. 

Current VA National Formulary Alternatives

Two recombinant erythropoietin stimulating agents are listed on the VA National Formulary and include darbepoetin and epoetin approved for the treatment of anemia due to CKD in patients on dialysis and not on dialysis.12-14
Dosage and Administration1 
General Recommendations 
Peginesatide is available in single-use, pre-filled syringes (1, 2, 3, 4, 5, 6 mg/0.5 mL) or vials (2, 3, 4, 5, 6 mg/0.5 mL), or multiple use vials (10 mg/mL, 20 mg/2 mL).  Peginesatide should be protected from light and remain in the carton until ready for use and stored in the refrigerator at a temperature of 36°F to 46°F (2°C to 8°C).  If necessary, storage in conditions up to 25°C is allowed but should not exceed 30 days.  The single-use preparations do not contain preservatives and the unused portion of these dosage forms should be discarded.  The unused portion of the multiple dose vials may be stored at 36°F to 46°F (2°C to 8°C), and should be discarded 28 days after first being used.  The product should not be diluted or administered with other drug solutions. The solution should be colorless or slightly yellow and should not be used if any particulate material is visible or if the solution is discolored.1  
Dosing 
In patients not previously treated with an ESA, initiation of peginesatide at a dose of 0.4 mg/kg is recommended to be administered either by SC or IV injection once monthly, with subsequent dose adjustments based on Hgb response. For patients previously treated with an ESA, recommended conversions to monthly peginesatide doses are outlined in the table below.  It is recommended that the previous route of administration be continued when converting to peginesatide.  For patients previously receiving epoetin, it is recommended that the next dose of peginesatide be administered one week after the last dose of epoetin.  Patients previously treated with darbepoetin should receive the dose of peginesatide at the next scheduled dose in place of darbepoetin.1  
Recommended Dose Conversions Based on Previous Dose of Epoetin or Darbepoetin
	Epoetin 

(U/week)
	Darbepoetin 
(mcg/week)
	Peginesatide 
(mg/month)

	< 2,500 
	< 12
	2

	2,500 to < 4,300
	12 to < 18
	3

	4,300 to < 6,500
	18 to < 25
	4

	6,500 to < 8,900
	25 to < 35
	5

	8,900 to < 13,000
	35 to < 45
	6

	13,000 to < 19,000
	45 to < 60
	8

	19,000 to < 33,000
	60 to < 95
	10

	33,000 to < 68,000
	95 to < 175
	15

	> 68,000
	> 175
	20


It is recommended that Hgb be monitored at least every 2 weeks until the patient is stable, after which Hgb should be monitored at least monthly.  Dose adjustment should be based on rate and extent of Hgb response, variability in Hgb, and tolerability of the ESA. The manufacturer recommends the following: peginesatide doses should not be adjusted more frequently than once every 4 weeks; if the Hgb increases > 1 g/dL in the 2 weeks before the dose or > 2 g/dL in 4 weeks, the dose of peginesatide should be decreased by > 25% as indicated to reduce rapid changes in Hgb; if Hgb approaches or exceeds 11 g/dL, peginesatide should be held or the dose reduced and may be restarted approximately 25% below the previous dose administered; patients who do not respond adequately to peginesatide, if the Hgb has not increased by > 1 g/dL after 4 weeks the dose may be increased by 25%.  Patients not responding after an increase in dose over a 12 week period, the manufacturer states that a response to further increases in the dose will be unlikely and may contribute to increased risk.  The lowest dose to maintain aHgb level to prevent the need for transfusion is recommended.  The patient should be evaluated for other causes of anemia and peginesatide should be discontinued if there is not an improved response to therapy.  If a dose of peginesatide is missed, the dose should be administered as soon as possible and restarted at the prescribed once monthly dosing schedule.  Peginesatide should administered t under direct supervision of a healthcare provider or, for patients who will be self-administering the medication, training should be provided on proper administration including review of the Medication Guide and Instructions for Use, and proper use and disposal of the medication, syringes and needles.1    
Efficacy1-3,18,19,21
A literature search was performed on PubMed/Medline using the search term peginesatide through 09 Nov 2012.  The search was limited to clinical trials in humans that were published in the English language.  Reference lists of review articles were searched for additional relevant clinical trials.  At the time of the initial review, the two Phase 3 clinical trials in the approved patient population, as well as data from two Phase III clinical trials in patients with anemia and CKD not on dialysis (not an FDA approved indication) had not been published.  The data for these pivotal trials have since been published and are included for review.  In addition, one published open-label conversion study in patients with CKD either on hemodialysis or not on dialysis was subsequently identified and is also briefly reviewed.21  
Efficacy Measures (Controlled Clinical Trials in CKD on Dialysis)1-3,18
Primary Endpoint

· Change in Hgb from baseline to the evaluation period at weeks 29 to 36

Secondary and Other Endpoints

· Proportion of patients receiving blood transfusions
· Proportion of patients with mean Hgb within target range of 10 g/dL to 12 g/dL (sponsor’s target range) 
· Pooled (2 dialysis and 2 non-dialysis trials) composite safety endpoint (death, stroke, myocardial infarction, or serious adverse event of congestive heart failure, unstable angina, arrhythmia)
Clinical Trial Data 1-3,18,19,21
The efficacy and safety of peginesatide was evaluated in the Efficacy and Safety of Peginesatide for the Maintenance Treatment of Anemia in Patients with Chronic Renal Failure Who Were Receiving Hemodialysis and Were Previously Treated with Epoetin (EMERALD) trials, two phase III randomized, open-label, multi-center, active-controlled clinical trials in patients with anemia due to CKD who were on dialysis for > 3 months, iron replete, and previously treated with an ESA (EMERALD 1 vs. epoetin alfa IV conducted in the U.S.; EMERALD 2 vs. epoetin alfa or beta IV or SC conducted in the U.S. and Europe), and a mean baseline Hgb > 10 to < 12 g/dL.  Patients were randomized 2:1 to treatment with peginesatide once monthly (starting dose of 0.04 to 0.16 mg/kg based on total weekly dose of epoetin in the last week of the screening period with route of administration the same as previous route with epoetin) or continuation of epoetin administered one to three times per week.1-3,18  The median dose of peginesatide was 5.7 mg once monthly and the median dose of epoetin was 9900 units weekly (administered in one to three doses) in EMERALD 1, with a median dose of peginesatide 4.8 mg (IV or SC) once monthly or epoetin 6805 units per week (7100 units IV; 4625 units SC) in EMERALD 2.18  Patients underwent a 6 week screening period, followed by up to 28 weeks of dose titration, then an 8 week evaluation  period, followed by a long-term safety evaluation period of 15 weeks or longer.2,18  Patients were stratified based on Hgb levels (< 11.4 g/dL or > 11.5 g/dL) and New York Heart Association (NYHA) class (0-1 or > 2).2  The primary endpoint for the two trials was the mean change in Hgb from baseline to weeks 29 to 36.1,2,18   Treatment with peginesatide was considered to be non-inferior to epoetin if the lower limit of the two-sided 95% CI for the difference in the mean change in Hg from baseline between treatment groups was > -1.0 g/dL.2,18   Secondary endpoints included the proportion of patients receiving a transfusion and the proportion of patients who maintained a Hgb of > 10 to < 12 g/dL.2,18 

According to pooled data from the two trials of patients on dialysis, baseline characteristics between the two treatment groups were similar.18  Approximately 44% of patients were female, 31% were > 65 years of age, 38% were black, and approximately 50% had diabetes.  The median dose (25th-75th) of epoetin at screening was 113 (63-194) U/kg/week in the peginesatide treatment group and 112 (65-216) U/kg/week in the patients randomized to epoetin.2  In EMERALD 1, patients were followed-up for a median of 67.4 weeks on peginesatide and 68.1 weeks on epoetin; with a median follow-up of 65.1 weeks on peginesatide and 64.1 weeks on epoetin in EMERALD 2.18  The primary endpoint of  change in Hgb from baseline to the evaluation period at weeks 29 to 36 was -0.24+0.96 g/dL with peginesatide and -0.09+0.92 g/dL with epoetin, with a between group difference of -0.15 g/dL (-0.30 to -0.01) in EMERALD-1; and -0.07+1.01 g/dL with peginesatide and -0.17+1.00 g/dL with epoetin, with a between group difference of 0.10 g/dL (-0.05 to 0.26) in EMERALD-2. As the lower limit of the two-sided 95% CI difference in mean Hgb changes between the two treatment groups was > -1.0 g/dL, peginesatide can be considered non-inferior to epoetin.1-3,18
There was no significant difference between treatment groups in the secondary endpoints of proportion of patients receiving transfusions (RR 1.21, 95% CI 0.76 to 1.92 EMERALD 1; RR 0.79, 95% CI 0.50 to 1.24 EMERALD 2) or the proportion of patients with a mean Hgb within the range of 10 to 12 g/dL in EMERALD 2 (RR 0.96, 95% CI 0.87 to 1.07).  The proportion of patients with a mean Hgb within the target range of 10 to 12 g/dL was lower in patients receiving peginesatide compared to patients in the epoetin group (63.0% vs. 71.7%; RR 0.88, 95% CI 0.79 to 0.97) in EMERALD 1.  In the pooled analysis, a higher percentage of patients treated with peginesatide (22.2%) had a confirmed Hgb > 13 g/dL compared to patients receiving epoetin (19.6%).1,2,18   
The efficacy and safety of peginesatide compared to an ESA (darbepoetin) was also studied in Peginesatide for the Correction of Anemia in Patients with Chronic Renal Failure Not on Dialysis and Not Receiving Treatment with Erythropoiesis-Stimulating Agents (PEARL1 and PEARL 2), two trials of patients with anemia due to CKD who were not on dialysis.2,3,19  Patients with a baseline Hgb between 8 and 11 g/dL and who had not been receiving an ESA in the previous 12 weeks were randomized to peginesatide 0.025 mg/kg SC every 4 weeks, peginesatide 0.04 mg/kg SC every 4 weeks, or darbepoetin 0.75 mcg/kg every 2 weeks, with a Hgb target range of 11 to 12 mg/dL.  Patients were followed-up for a median of 81.4 weeks on peginesatide and 82.1 weeks on darbepoetin in PEARL 1; with a median follow-up of 67.9 weeks on peginesatide and 70.1 weeks on darbeepoetin in PEARL 2.19 The primary endpoint of mean change in Hgb from baseline to weeks 25 to 36 were 1.39+0.87 g/dL and 1.64+0.97 g/dL in the peginesatide 0.025 mg/kg and 0.04 mg/kg treatment arms, respectively, and 1.37+0.86 g/dL in patients receiving darbepoetin in PEARL 1; and 1.50+0.90 g/dL and 1.68+0.96 g/dL in the lower and higher dose peginesatide treatment groups, respectively, and 1.35+1.00 g/dL in patients receiving darbepoetin in PEARL 2.  Treatment with peginesatide was found to be noninferior to darbepoetin per the criteria as described for the study in patients on dialysis.  The mean differences in Hgb with peginesatide compared to darbepoetin are as follows for PEARL 1: 0.03 g/dL (97.5% CI -0.19 to 0.26) for the 0.025 mg/kg dose and 0.26 g/dL (97.5% CI 0.04 to 0.48) for the 0.04 mg/kg dose; and in PEARL 2: 0.14 g/dL (97.5% CI -0.09 to 0.36) with the lower dose and 0.31 g/dL (97.5% CI 0.08 to 0.54) for the higher peginesatide dose.19  It should be noted that peginesatide is not approved and is not recommended for treatment in patients with anemia due to CKD who are not receiving dialysis (refer to safety information below).1        
The pre-specified prospective composite safety outcome (death, stroke, myocardial infarction, congestive heart failure, unstable angina, arrhythmia) comparing treatment with peginesatide vs. an ESA in the four trials described above were reported as follows: 384 patients with events on peginesatide (22.3%) vs. 188 patients with events on an ESA (21.6%) (HR 1.06, 95% CI 0.89 to 1.26).18  The composite safety endpoint in the cohort of patients on hemodialysis (EMERALD 1 and EMERALD 2) was similar between treatment groups (HR 0.95, 95% CI 0.77 to 1.77).18  In the two trials of patients with anemia due to CKD not on dialysis (PEARL 1 and PEARL 2), there was a trend toward an increased risk for the primary composite safety endpoint with peginesatide (n=141; 21.5%) compared to treatment with darbepoetin (n=56; 17.1%) (HR 1.32, 95% CI 0.97 to 1.81).  The following components of the composite safety endpoint were numerically higher in the peginesatide group compared to darbepoetin: death (8.8% vs. 6.7%), sudden death (2.1% vs. 0.3%), unstable angina (2.4% vs. 0.9%), and arrhythmia (5.6% vs. 4.0%).19  In addition, there was a higher rate of acute renal failure in patients with anemia and CKD not on dialysis treated with peginesatide (8.5%) compared to patients receiving darbepoetin (4.3%).19 
An open-label conversion study was conducted in 101 patients with CKD; 52 of the patients were receiving hemodialysis and 49 patients enrolled were not on dialysis.  Patients previously stable on darbepoetin for 8 weeks (mean dose: hemodialysis 0.53+0.44 mcg/kg/week; not on dialysis 0.24+0.18 mcg/kg/week) were randomized to peginesatide based on a tiered weight-based dosing conversion, administered by the same route as darbepoetin, every 4 weeks, with dose adjustments per predetermined guidelines to maintain a Hgb target range of 10 to 12 g/dL and within +1.5 g/dL of baseline.  The primary endpoint of mean change in Hgb from baseline to weeks 19 to 24 was 0.04 g/dL (95% CI -0.14 to 0.23), with a change of -0.42+0.76 g/dL (95% CI -0.65 to -0.19) in patients on hemodialysis, and 0.49+0.77 g/dL (95% CI 0.26 to 0.71) in patients not on dialysis.  The mean doses for peginesatide at the end of treatment were as follows: hemodialysis 0.06 mg/kg (IV), 0.05 mg/kg (SC); not on dialysis 0.03 mg/kg (SC).  For the secondary endpoints, 73.3% of patients on hemodialysis and 68.1% of patients not on dialysis maintained a Hgb within the range of 10 to 12 g/dL; 80.0% on hemodialysis and 68.1% not on dialysis had a change in Hgb within +1.0g/dl of baseline; and 5.8 % on hemodialysis and 2.0% not on dialysis received RBC transfusions.  There were 40 serious adverse events reported in 22 patients.  Two deaths occurred during treatment with peginesatide.  None of the serious adverse events or deaths was considered to be related to the study drug per the investigators.21         
Adverse Events (Safety Data)1-3,18,19
Deaths and Other Serious Adverse Events2,3,18,19 

According to pooled data of  the two trials in patients with anemia and CKD on dialysis, the percentage  of deaths, serious adverse events, adverse events resulting in permanent discontinuation of the drug, and adverse events > grade 3 (i.e., severe) were reported to be similar in patients receiving treatment with peginesatide compared to patients on epoetin; however, the proportion of these adverse events were reported to be higher in the peginesatide treatment group compared to darbepoetin in patients with anemia and CKD who were not on dialysis (refer to the table below).2,18,19 
Deaths and Other Serious Adverse Events 
	Patients
	Treatment
	n
	Deaths

n (%)
	Serious AE

n (%)
	AE w/DC

n (%)
	AE > grade 3

n (%)

	CKD on Dialysis
	Peginesatide
	1066
	115 (10.8) 
	572 (53.7)
	136 (13)
	549 (52)

	
	Epoetin
	542
	64 (11.8)
	309 (57.0)
	65 (12)
	286 (53)

	CKD not on Dialysis
	Peginesatide
	656
	58 (8.8)
	318 (48.5)
	85 (13)
	311 (47)

	
	Darbepoetin
	327
	22 (6.7)
	141 (43.1)
	34 (10)
	130 (40)


AE=adverse events; CKD=chronic kidney disease; DC=discontinuation
Results of the pre-specified prospective composite safety outcome (death, stroke, myocardial infarction, congestive heart failure, unstable angina, arrhythmia) is included in the table below.  The rates of the composite safety endpoint were similar for the two treatment groups in patients with CKD on dialysis; however, there was a trend for higher rates in patients treated with peginesatide compared to darbepoetin in patients with CKD who were not on dialysis.2,18,19  
Composite Safety Endpoint

	Patients
	Treatment
	n
	CSE n (%)
	HR (95% CI)

	CKD on Dialysis
	Peginesatide
	1066
	243 (22.8) 
	0.95 (0.77 to 1.17)

	
	Epoetin
	542
	132 (24.4)
	

	CKD not on Dialysis
	Peginesatide
	656
	141 (21.5)
	1.32 (0.97 to 1.81)

	
	Darbepoetin
	327
	56 (17.1)
	


CSE=composite safety endpoint (death, stroke, myocardial infarction, congestive heart failure, unstable angina, arrhythmia)
Common Adverse Events1-3
Adverse reactions occurring in > 10% of patients with CKD on dialysis treated with peginesatide, and the corresponding percent occurring in patients treated with epoetin, are included in the table below.  The most common adverse events that occurred more frequently in the peginesatide treatment group compared to epoetin included diarrhea, vomiting, arthralgia and hypertension.1 
	Adverse Reactionsa
	Peginesatide (n=1066)
	Epoetin (n=542)

	Any Adverse Event2
	95%
	93%

	Diarrhea
	18.4%
	15.9%

	Nausea
	17.4%
	19.6%

	Vomiting
	15.3%
	13.3%

	Dyspnea
	18.4%
	19.4%

	Cough
	15.9%
	16.6%

	Arteriovenous Fistula Site Complication
	16.1%
	16.6%

	Procedural Hypotension
	10.9%
	12.5%

	Headache
	15.4%
	15.9%

	Muscle Spasms
	15.3%
	17.2%

	Pain in Extremity
	10.9%
	12.7%

	Back Pain
	10.9%
	11.3%

	Arthralgia
	10.7%
	9.8%

	Hypotension
	14.2%
	14.6%

	Hypertension
	13.2%
	11.4%

	Pyrexia
	12.2%
	14.0%

	Hyperkalemia
	11.4%
	11.8%

	Upper Respiratory Tract Infection
	11.0%
	12.4%


a Adverse reactions occurring in > 10% of patients with CKD on dialysis treated with peginesatide 
Other Adverse Events1,2
Seizures have been reported to occur in patients treated with peginesatide in clinical trials.  Patients should be advised to contact their healthcare provider if they experience new-onset seizures, change in seizure frequency, or premonitory neurologic symptoms.  It is recommended that the patient’s blood pressure and any premonitory neurologic symptoms should be monitored closely during the first several months of therapy.1  According to the manufacturer, allergic reactions have been reported in patients receiving peginesatide; discontinue use and administer appropriate therapy if the patient experiences a serious allergic, anaphylactic, or infusion-related reaction.1    
Immunogenicity1,2
Peginesatide-specific binding antibodies have been detected in 1.2% of patients (29 of 2357 tested), with a higher incidence in patients receiving subcutaneous SC injections (1.9%) than IV administration (0.7%).  Peginesatide neutralizing antibodies have been detected in vitro in 0.9% of patients, with 17 of the 29 antibody-positive patients experiencing a potential decrease in therapeutic effect as evidenced by Hgb level (i.e., decrease by > 2 g/dL or Hgb < 9 g/dL on 2 or more occasions), an increase in the dose of peginesatide to maintain Hgb level, and/or transfusion for anemia.1,2 According to the manufacturer, there have been no reports of PRCA  in patients treated with peginesatide during clinical trials.1    
Sentinel Events

No data. 

Risk Evaluation and Mitigation Strategy (REMS)

Information on the REMS for peginesatide is available at http://omontys.com/rems.html and includes a Dear Healthcare Professional Letter, Prescribing Information and Medication Guide.
Instructions for Special Handling

The PBM is working with the manufacturer on procurement of peginesatide in VA.  When established, this information will be available under Special Handling Drugs for OMONTYS at 

https://vaww.cmopnational.va.gov/cmop/PBM/Special%20Handling%20Drugs/Forms/AllItems.aspx.

Contraindications1
Treatment with peginesatide is contraindicated in patients with uncontrolled hypertension.1  It is recommended that the patient’s blood pressure be adequately controlled prior to and during therapy with peginesatide, and to reduce or withhold therapy if blood pressure becomes difficult to manage.  Patients should be instructed on the importance of adherence to medication and recommended diet.1 Peginesatide is also contraindicated in patients who have had a serious allergic reaction to peginesatide.1  
Warnings and Precautions1
Increased Mortality, Myocardial Infarction, Stroke, and Thromboembolism 
In clinical trials of patients with CKD treated with an ESA where a higher Hgb target (13 to 14 g/dL) was compared to a lower target (9 to 11.3 g/dL), there was an increased risk for all-cause mortality, myocardial infarction, stroke, hospitalization for congestive heart failure, thrombosis of hemodialysis vascular access, and other thromboembolic events in patients in the higher groups. 

The risk of serious adverse cardiovascular events is increased when treating patients with an ESA to a target Hgb > 11 g/dL, without additional benefit at this level.  Caution should be used in patients with cardiovascular disease or stroke.  Patients with CKD who do not respond adequately to an ESA may be a greater risk for cardiovascular events and mortality.  An increase in Hgb of > 1 g/dL over 2 weeks may be related to these risks.  

In clinical trials of patients with cancer treated with an ESA, there was an increased risk for death and serious adverse cardiovascular events, including myocardial infarction and stroke.
In clinical trials of patients treated with an ESA, there was an increased risk for death in patients having coronary artery bypass graft surgery, and deep vein thrombosis in patients undergoing orthopedic procedures.

Peginesatide is not indicated and not recommended for use in patients with anemia due to CKD who are not on dialysis.  In two randomized, open-label clinical trials of patients with anemia due to CKD who were not on dialysis, more patients treated with peginesatide (22%) experienced the composite safety endpoint of death, myocardial infarction, stroke, or serious adverse events of congestive heart failure, unstable angina, or arrhythmia compared to darbepoetin (17%) (HR 1.32; 95% CI 0.97 to 1.81).   
Increased Mortality and/or Increased Risk of Tumor Progression or Recurrence in Patients with Cancer Receiving ESAs

Peginesatide is not indicated or recommended for reducing the need for RBC transfusions in patients on treatment for cancer, and when anemia is not due to CKD, due to ESAs resulting in harm and peginesatide has not been evaluated in this setting.  

In addition, the safety and efficacy of peginesatide in patients with anemia due to cancer chemotherapy has not been established.   In clinical trials with an ESA in patients with anemia due to cancer treatment, there was a decrease in locoregional control, progression-free survival and/or decreased overall survival.  These results were found in patients treated with an ESA with breast cancer on chemotherapy, advanced head and neck cancer receiving radiation therapy, lymphoid malignancy, cervical cancer, non-small cell lung cancer, and with other malignancies in patients who were not receiving chemotherapy or radiation therapy.

Hypertension 
As mentioned previously, treatment with peginesatide is contraindicated in patients with uncontrolled hypertension.1  The patient’s blood pressure should be controlled prior to beginning therapy with peginesatide;  blood pressure should be monitored and treatment with peginesatide reduced or held if the patient’s blood pressure becomes difficult to manage.  Instruct patients on the importance of adherence to medication and recommended diet.1
Serious Allergic Reactions 

Serious allergic reactions, including anaphylaxis, hypotension, bronchospasm, angioedema and generalized pruritus, may occur with peginesatide; in which case, peginesatide should be immediately discontinued and appropriate therapy administered.  The patient should not receive subsequent treatment with peginesatide.1
Lack or Loss of Response to Peginesatide 
If the patient does not respond to treatment with peginesatide or a loss of response is noted, the patient should be evaluated for potential causes (e.g., iron deficiency, infection, inflammation, or bleeding).  If the reason is not identified after initial investigation of usual causes, the patient should be evaluated for antibodies to peginesatide (the prescribing information states to contact Affymax, Inc at 1-855-466-6689 to perform assays for binding and neutralizing antibodies).  If antibodies are not present, adjust the dose based on recommendations in the Dosage and Administration section for patients who do not respond adequately to peginesatide.1 
Dialysis Management 
According to the prescribing information, patients receiving treatment with peginesatide may require adjustment in their dialysis prescription; an increase in heparin anticoagulation to prevent clotting of the extracorporeal circuit during hemodialysis may also be required.1
Laboratory Monitoring 
It is recommended to evaluate the patient’s transferrin saturation (TSAT) and ferritin prior to and during treatment with peginesatide.  The manufacturer recommends providing iron therapy if the patient’s TSAT < 20% or ferritin < 100 mcg/L, noting that most patient’s on an ESA will require supplemental iron therapy.  The patient’s Hgb should be monitored every 2 weeks after initiation and during therapy with peginesatide until the patient is stable (and adequate to minimize the need for transfusion); and at least monthly thereafter, if the patient’s Hgb continues to be stable.1
Specific Populations1,2
Pregnancy  
Peginesatide is Pregnancy Category C.  Peginesatide was found to be teratogenic and resulted in embryofetal death when administered to pregnant animals at doses or exposures that resulted in polycythemia.  There are no well-controlled clinical trials of peginesatide in pregnant females.  Peginesatide should only be used during pregnancy if the potential benefit outweighs the potential risk to the fetus.1 
Nursing Mothers 
It is unknown as to whether peginesatide is excreted in human milk.  Caution should be used if peginesatide is administered to a nursing mother as many drugs are excreted in human milk.1       

Demographics (Age or Gender) 
In the clinical trials with peginesatide in patients with anemia due to CKD and on dialysis, 42% of patients were female.2  Clinical trials with peginesatide included 32.5% of patients > 65 years of age, with 13% > 75 years of age.  The prescribing information states that there was no difference in the efficacy or safety of peginesatide noted in these groups of patients compared to younger patients. The safety and efficacy of peginesatide has not been determined in pediatric patients.1 
Look-alike/Sound-alike (LA/SA) Error Risk Potential

As part of a Joint Commission standard, LA/SA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LA/SA information from four data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:
	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Peginesatide 
2, 3, 4, 5, 6 mg/0.5mL single use vials 
1, 2, 3, 4, 5, 6 mg/0.5mL prefilled single use syringes 
10mg/mL, 20 mg/2 mL multiple use vials
OMONTYS
	Pegaptanib

Pegaspargase

Pegfilgrastim

Peginterferon

Pegvisomant
None
	None
None
	None
None
	Pegloticase

Pegademase
Onsolis

Omnaris                                                                                                                                   


Drug Interactions1
No formal drug interaction studies have been conducted with peginesatide.   The prescribing information for peginesatide states that it does not bind to serum albumin or lipoproteins.  Peginesatide has not been shown to induce or inhibit CYP450 enzymes.1
Acquisition Cost

Refer to VA pricing sources for updated information.

Cost-Effectiveness Analysis

There are currently no published economic evaluations with peginesatide.  
Conclusions

Treatment with peginesatide was found to be noninferior to epoetin alfa in maintaining Hgb levels in patients with CKD on hemodialysis.  Based on data from these two controlled clinical trials, the FDA approved peginesatide for treatment of anemia due to CKD in patients on dialysis.  The composite safety endpoint with peginesatide compared to the control ESA in the trials of patients with CKD anemia on dialysis was similar.  Although peginesatide was found to be similar to darbepoetin in maintaining Hgb in patients with CKD not on dialysis, there was an increase in cardiovascular events and mortality with peginesatide compared to the control ESA group.  Peginesatide is not approved for use in patients with anemia due to CKD who are not on dialysis.
In addition to the recommendations that peginesatide not be used in the management of anemia due to CKD in patients not on dialysis, peginesatide should also not be used in patients receiving treatment for cancer and in patients with anemia not due to CKD.  
Peginesatide has a similar Boxed Warning as with the other ESAs (darbepoetin alfa, epoetin alfa) in patients with CKD that treatment may be associated with increased risk for death, serious adverse cardiovascular events and stroke when treated to a target Hgb > 11 g/dL; a Hgb level or ESA dose that does not increase these risks has not yet been identified; and that the lowest dose of ESA should be used to reduce the need for RBC transfusions.  As with the other available ESAs, peginesatide includes a warning/precaution to use with caution in patients with cardiovascular disease or stroke, and that it is contraindicated in patients with uncontrolled hypertension or serious allergic reactions to peginesatide.  Seizures may also occur with peginesatide as has been reported with the other available ESAs, and it is recommended that patients be monitored for new-onset seizures, premonitory symptoms, or a change in seizure frequency.     
Hyporesponsiveness to therapy and cases of pure red cell aplasia and severe anemia have been reported with darbepoetin and epoetin, and may be related to development of neutralizing antibodies to erythropoietin. Pure red cell aplasia is a rare occurrence and is reported to be more frequently associated with administration of an ESA by the subcutaneous route.  Peginesatide-specific binding antibodies have been detected in 1.2% of patients tested. The prescribing information states that no cases of pure red cell aplasia have occurred with peginesatide in clinical trials.  It is recommended that if severe anemia and low reticulocyte count develop with darbepoetin or epoetin, to withhold therapy and evaluate the patient for neutralizing antibodies to erythropoietin and to permanently discontinue therapy in patients who develop pure red cell aplasia.  In patients with a lack or loss of response to peginesatide, it is recommended to evaluate for typical causes and once excluded, to evaluate the patient for antibodies to peginesatide.  Whether peginesatide is an option in patients who are hyporesponsive to treatment with dabepoetin or epoetin requires further study. 
In patients not previously treated with an ESA, initiation of peginesatide at a dose of 0.4 mg/kg is recommended to be administered either by subcutaneous or intravenous injection once a month, with subsequent dose adjustments based on Hgb response. The once a month administration of peginesatide is a potential advantage as typically, the other available ESAs are dosed more frequently (i.e., weekly to three times per week with epoetin; once per week to every 2 weeks with darbepoetin although once monthly dosing has also been used).  However, it is unclear how  the frequency of administration will impact workload or patient convenience in a  population who typically presents to the healthcare facility on a more frequent basis for dialysis, or if there may be the potential for medication errors (e.g., missed doses or inadvertent dosing more frequently than once per month).  For patients previously treated with an ESA, recommended conversions to monthly peginesatide doses are outlined in the monograph and prescribing information.  It is recommended that the previous route of administration be continued when converting to peginesatide.  For patients previously receiving epoetin, it is recommended that the next dose of peginesatide be administered one week after the last dose of epoetin.  Patients previously treated with darbepoetin should receive the dose of peginesatide at the next scheduled dose in place of darbepoetin.  
Peginesatide should only be used in patients with anemia due to CKD in patients on dialysis, and only after a trial of VA National Formulary ESAs (i.e., darbepoetin and/or epoetin).  Due to the safety concerns and potential for off-label use, peginesatide has a REMS program that includes a Dear Healthcare Professional Letter, Prescribing Information and Medication Guide.  In addition, peginesatide will be available by restricted distribution to ensure its use for the FDA approved indication for the treatment of anemia due to CKD in patients on dialysis; the PBM is working with the manufacturer on procurement of peginesatide in VA which will be available on the PBM Web site under Special Handling Drugs for OMONTYS once developed.
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	Endpoints
	Primary: mean change in Hgb from baseline to weeks 29 to 36

Secondary: proportion of patients receiving a transfusion; proportion of patients who maintained a Hgb of > 10 to < 12 g/dL

	Methods
	Study Design: two randomized, controlled, multi-center, open-label studies comparing peginesatide vs. epoetin in patients with CKD on dialysis; median treatment duration 67.4 weeks in the peginesatide group and 68.1 weeks in the epoetin group (EMERALD 1) and 65.1 weeks in the patients on peginesatide and 64.1 weeks in the epoetin group (EMERALD 2)

Data Analysis: peginesatide was considered to be non-inferior to epoetin if the lower limit of the two-sided 95% CI for the difference in the mean change in Hgb from baseline between treatment groups was > -1.0 g/dL   

	Criteria
	Main Inclusion Criteria: > 18 years of age; CKD on hemodialysis for > 3 months; on epoetin for > 8 weeks; four consecutive Hgb with a mean value between 10 and 12 g/dL; > 1 transferrin saturation > 20%; one measurement ferritin > 100 ng/ml.  
Main Exclusion Criteria: bleeding or coagulation disorders; hematologic diseases; anemia due to causes other than CKD; scheduled kidney transplantation; poorly controlled hypertension within past 4 weeks; red-cell or whole-blood transfusions in past 12 weeks; active cancer within previous year. 

	Results
	Primary Endpoint
Study

Treatment

n

Mean Baseline Hgb g/dL (SE)

Mean Hgb g/dL Week 29-36 (SE)

∆ Hgb

g/dL 

Between group difference g/dL LSM (95% CI)

EMERALD 1

Peginesatide

524

11.30 (0.02)

11.06 (0.04)

-0.24

-0.15 
(-0.30 to -0.01)

Epoetin

269

11.32 (0.03)

11.25 (0.05)

-0.09

EMERALD 2

Peginesatide

542

11.20 (0.02)
11.13 (0.05)

-0.07

0.10 
(-0.05 to 0.26)

Epoetin

273

11.21 (0.03)

11.05 (0.06)

-0.17

CI=confidence interval; LSM=least squares mean; n=number of patients; SE=standard error
Secondary Endpoint
Study

Treatment

n

Received Transfusions

n (%)

Relative Response Rate (95% CI) 

EMERALD 1

Peginesatide

524

54 (10.3%)

1.21 (0.76 to 1.92)
Epoetin

269

23 (8.6%)

EMERALD 2

Peginesatide

542

42 (7.7%)

0.79 (0.50 to 1.24)
Epoetin

273

27 (9.9%)

Secondary Endpoint
Study

Treatment

n

Mean Hgb 10-12 g/dL 

Week 29-36 n (%)

Relative Response Rate (95% CI) 

EMERALD 1

Peginesatide

524

330 (63.0%)

0.88 (0.79 to 0.97)
Epoetin

269

193 (71.7%)

EMERALD 2

Peginesatide

542

344 (63.5%)

0.96 (0.87 to 1.07)
Epoetin

273

180 (65.9%)

                                    

	Conclusions
	Peginesatide (administered once monthly) was similar to epoetin (administered 1 to 3 times per week) in maintaining Hgb in patients on hemodialysis.

	Critique
	Strengths: randomized, active-controlled study; group assignments and Hgb levels concealed from event review committee  
Limitations: open-label trial; large percentage of patients were female; less than one-third of patients were > 65 years of age; target Hgb level 10 to 12 g/dL different than current FDA recommendations (to decrease or interrupt the dose if Hgb approaches or exceeds 11 g/dL in patients on dialysis); composite safety endpoint included events (e.g., congestive heart failure, unstable angina, arrhythmia) that may have been more difficult to adjudicate; ~ 25% discontinued the study  
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