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Aldosterone Antagonists (Eplerenone, Spironolactone)
Recommendations for Use in Heart Failure   

January 2011
VA Pharmacy Benefits Management Services, Medical Advisory Panel, and VISN Pharmacist Executives
The following recommendations are based on medical evidence, clinician input, and expert opinion.  The content of the document is dynamic and will be revised as new information becomes available.  The purpose of this document is to assist practitioners in clinical decision-making, to standardize and improve the quality of patient care, and to promote cost-effective drug prescribing.  The clinician should utilize this guidance and interpret it in the clinical context of the individual patient.  The manufacturer’s labeling should be consulted for detailed information when prescribing eplerenone or spironolactone. 

Clinical Recommendations
An aldosterone antagonist (spironolactone is available on the VA National Formularya) is recommended in the management of systolic heart failure (HF)b in the following patients:
· Recent (within 6 months) New York Heart Association (NYHA) Class IV HF and current Class III or IV symptoms and left ventricular ejection fraction (LVEF) < 35% on standard therapy for HF, as indicated 
Treatment with an aldosterone antagonist is recommended in addition to standard therapy (patients in the clinical trial included 95% on angiotensin-converting enzyme inhibitors [ACEI], 100% on loop diuretics, 75% on digoxin, 11% on a beta-blocker) in patients with moderately severe to severe HF to decrease mortality, decrease cardiovascular hospitalizations including hospitalizations for worsening HF, and to improve patient symptoms1,2  
· Recent (within 6 months) cardiovascular hospitalization (or B-type natriuretic peptide [BNP] > 250 pg/ml or N-terminal pro-BNP > 500 pg/ml men or > 750 pg/ml women) and NYHA Class II HF with LVEF < 30% (or if > 30% to 35%, a QRS duration of > 130 msec on electrocardiogram) on standard therapy for HF, as indicated 

More recently, data are available demonstrating that addition of an aldosterone antagonist to standard therapy (patients in the clinical trial included 78% on ACEIs, 19% on angiotensin II receptor antagonists, [93% ACEI, angiotensin II receptor antagonist, or both], 87% on a beta-blocker) in patients with mild HF symptoms reduces cardiovascular death or HF hospitalizations3 
· LVEF < 40% early post-myocardial infarction (MI) with clinical evidence of HF
An aldosterone antagonist has also been recommended as therapy early after an acute MI in patients with left ventricular (LV) dysfunction and HF to reduce all-cause mortality, or cardiovascular death or hospitalization1,4 
a Eplerenone is available via the nonformulary process. Eplerenone may be considered in a patient with intolerance to spironolactone (e.g., gynecomastia: 9% spironolactone2, 0.5% eplerenone4; breast pain: 2% spironolactone2, 0.8% eplerenone5).  It should be noted that gynecomastia is potentially reversible with discontinuation of the medication if present for less than one year, but generally irreversible if present for over 1 year; providers should regularly question their patients about breast tenderness or enlargement while taking spironolactone and switch to eplerenone if this adverse events occurs
b It is unclear whether other patients with systolic failure/dysfunction (e.g., those with a LVEF 35-40%) will achieve similar benefit from an aldosterone antagonist; however, the data are suggestive, given the consistency of benefit from the clinical trials 
Common, and potentially serious, adverse effects with the aldosterone antagonists include the  development of hyperkalemia, especially in patients with impaired kidney function and/or who are receiving a potassium supplement or other medications with the potential to increase serum potassium (e.g., ACEIs, angiotensin II receptor antagonists, potassium-sparing diuretics).  The risk vs. benefit of using an aldosterone antagonist, or modification of existing therapy to provide optimal patient outcomes while minimizing the potential for harm, in these patients needs to be determined on a case by case basis. 
Monitoring of potassium and kidney function will vary depending on individual patient characteristics (refer to Note below); the following recommendations are per the respective prescribing information:
· Eplerenone: measure potassium at baseline, within 1 week, and at 4 weeks after starting treatment, and periodically thereafter.  Additional monitoring should be dictated by patient characteristics and potassium levels5
· Spironolactone: measure potassium and creatinine 1 week after initiating therapy or dose increase, every 4 weeks for the first 3 months, every 3 months for 1 year, then every 6 months thereafter6
Note: initial monitoring earlier than 1 week (e.g., 3 days1) may be prudent, especially in patients at higher risk for developing hyperkalemia (e.g., baseline potassium > 4.2mEq/L, serum creatinine > 1.6 mg/dl, medications that may increase the risk  for hyperkalemia, or with higher doses of an aldosterone antagonist,7 or in patients with conditions that may contribute to dehydration.1
Summary of Clinical Outcome Trials in HF
RALES 

The recommendation to use an aldosterone antagonist in patients with moderately severe to severe HF is based on the Randomized Aldactone Evaluation Study (RALES), a clinical trial that enrolled 1663 patients with severe class IV HF within the last 6 months (and class III or IV at time of enrollment), a LVEF < 35% within the last 6 months, and treated with conventional therapy (95% ACEI, 100% loop diuretic, 75% digoxin).  In addition, 11% of patients were on a beta-blocker.  Patients were randomized to spironolactone 25 mg once daily or placebo, with the dose increased to 50 mg after 8 weeks only if the patients exhibited signs and symptoms of HF progression (mean dose 26 mg in the spironolactone treatment  group), and if they were without hyperkalemia.   The primary endpoint was to evaluate all-cause mortality.  After a mean follow-up of 24 months, the trial was discontinued early due to a 30% reduction in death (34.6% spironolactone vs. 45.9% placebo) in patients treated with spironolactone.  There was also a significant 35% decrease in hospitalizations due to worsening HF in patients on spironolactone; these patients also experienced significant improvement in HF symptoms.2

EMPHASIS-HF 

More recently, the Eplerenone in Mild Patients Hospitalization and Survival Study in Heart Failure (EMPHASIS-HF) was published  that enrolled 2737 patients with NYHA class II HF symptoms, a LVEF < 30% (or if between 30% and up to 35%, with a QRS duration of > 130 msec on electrocardiogram), cardiovascular hospitalization within the past 6 months (or BNP > 250 pg/ml, or if plasma N-terminal pro-BNP was > 500 pg/ml in men or > 750 pg/ml in women), and on standard therapy for HF at optimal doses (78% ACEI, 19% angiotensin II receptor antagonist, [93% ACEI, angiotensin II receptor antagonist, or both], 87% beta-blocker).  Patients were randomized to eplerenone 25 mg once daily or placebo, and were increased to 50 mg once daily after 4 weeks if the patient’s serum potassium level was < 5.0 mmol/L.  Of patients treated with eplerenone, 60.2% received the 50 mg dose; with a mean dose of 39.1+13.8 mg in all patients in the eplerenone treatment group.  After a median follow-up of 21 months, the trial was discontinued early due to a predefined overwhelming benefit in the primary outcome of composite cardiovascular death or first HF hospitalization.  Treatment with eplerenone reduced the risk of the primary endpoint by 37% compared to placebo (18.3% vs. 25.9%, respectively).  All-cause mortality was significantly reduced by 24%, and HF hospitalizations by 42%, in patients treated with eplerenone.3
EPHESUS 

The Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy Survival Study (EPHESUS) compared eplerenone (mean dose 42.6 mg per day) to placebo in 6642 patients within 3 to 14 days after acute MI complicated by LV dysfunction, and signs or symptoms of HF (patients with diabetes mellitus [DM] could be enrolled without having HF symptoms), with the majority on standard therapy for this indication.  Ninety percent of patients had symptomatic HF.  Treatment with eplerenone significantly reduced the primary endpoints of death from any cause (14.4% of patients on eplerenone vs. 16.7% of patients in the placebo group) and death from cardiovascular causes or first hospitalization for HF, recurrent acute MI, stroke, or ventricular arrhythmia (eplerenone 26.7% vs. placebo 30.0%).4 
Safety Concerns 
In addition to hyperkalemia, aldosterone antagonists may cause gynecomastia, gastrointestinal side effects, and menstrual irregularities.  In RALES, gynecomastia or breast pain was reported in 10% of male patients in the spironolactone group.  Although the incidence of serious hyperkalemia was not significantly different in patients treated with spironolactone compared to placebo in this trial, it is important to note that  patients with serum creatinine > 2.5 mg/dL and serum potassium > 5.0 mEq/L were excluded, and patients were not taking other potassium-sparing diuretics unless hypokalemia developed.2  Serious hyperkalemia (> 6.0 mEq/L) occurred significantly more frequently with eplerenone compared to placebo in EPHESUS, and a potassium > 5.5 mEq/L was reported more frequently with eplerenone in EMPHASIS-HF; however, doses were titrated to 50 mg as part of the protocol of these trials.  As in RALES, both EMPHASIS-HF and EPHESUS excluded patients with serum creatinine > 2.5 mg/dL (or estimated glomerular filtration rate [eGFR] < 30ml/min in EMPHASIS-HF), serum potassium > 5.0 mEq/L, or use of potassium-sparing diuretics.2-4  It is also important to note that patients were closely monitored as part of the clinical trial protocols.  In clinical practice, reports of discontinuations due to hyperkalemia appear to be higher than seen in the clinical trials.8-12  
An aldosterone antagonist should not be used in patients with the following: 
· Uncorrected hyperkalemia (e.g., potassium > 5.0 mEq/L)

· Significant kidney impairment (e.g., serum creatinine > 2.5 mg/dLa or creatinine clearance < 30 mL/minb)

· Eplerenone should not be used in patients on concomitant therapy with a strong CYP 3A4 inhibitor (e.g., ketoconazole, itraconazole,  nefazadone, clarithromycin, ritonavir, and nelfinavir)

a warning per product labeling for spironolactone based on RALES exclusion criteria

b contraindication per product labeling for eplerenone 

Hyperkalemia with an aldosterone antagonist occurs more frequently in patients receiving potassium supplements and in patients with kidney impairment.  Concomitant use of potassium supplements or potassium-sparing diuretics with an aldosterone antagonist should be avoided unless hypokalemia develops.  In general, potassium supplements or potassium-sparing diuretics should be discontinued when therapy with an aldosterone antagonist is initiated.  An aldosterone antagonist should also be used with caution in patients with a higher baseline potassium (e.g., > 4.2mEq/L), elevated serum creatinine (e.g., > 1.6 mg/dl), or receiving ACEIs7, angiotensin II receptor antagonists, or other medications that may increase the risk for hyperkalemia (e.g., cyclosporine, tacrolimus, nonsteroidal anti-inflammatory agents).  Potassium should be monitored closely in these patients with follow-up evaluation of electrolytes and kidney function after initiation and dose adjustments.  More frequent monitoring may be indicated in patients on concomitant medications that may contribute to increased potassium levels, with kidney impairment or DM, who are of advanced age, or experiencing worsening HF or conditions that may contribute to dehydration.  In addition, patient education should be provided to avoid potassium salt substitutes, foods high in potassium, or the use of nonsteroidal anti-inflammatory agents, as indicated.  
Dosing Recommendations
	
	Spironolactone
	Eplerenone

	Initial Dose
	25 mg once daily

(12.5 mg daily or 25 mg every other day
if Creatinine Clearance < 50 to 30 ml/min)1
	25 mg once daily

	Maximum Dose
	Increase to 25 or 50 mg once daily, 

as indicated in patients with worsening signs or 
symptoms of HF and who do not have hyperkalemiaa
	Titrate to 50 mg once daily,

as tolerated and in patients who do 

not have hyperkalemiae


a serum potassium should be monitored carefully with dose increases
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	Trial
	 Eligibility Criteria
	Treatment
	Results
	Safety
	Conclusions
	Quality 

	RALES2

1999

MC, R, DB, PC

U.S., Canada, Europe, Japan, Mexico, New Zealand, S. America, S. Africa  

N=1663

Supported by Searle
	Inclusion: NYHA class IV within 6 months and class III or IV  at enrollment, HF dx > 6 wks,  tx with ACEI and loop diuretic, LVEF < 35% within 6 months 
Exclusion: Operable valvular heart disease, congenital heart disease, unstable angina, hepatic failure, cancer, other life-threatening disease, sCr > 2.5 mg/dL, K > 5.0 mmol/L
	Spironolactone 25 mg once daily; dose increased to 50 mg once daily at 8 wks if signs or symptoms of HF progression without hyperkalemia (dose decreased to 25 mg every other day if hyperkalemia)
OR
Placebo 

Duration: Mean 24 months (terminated early due to survival benefit)


	Baseline: NYHA III (71%), IV (29%); mean EF (25%) 
HF therapy: ACEI (95%), BB (11%), Digoxin (74%), Diuretics (100%)

Primary Endpoint
All-cause mortality: ( with spironolactone (RR 0.70 95% CI 0.60-0.82; ARR 11.4%; NNT=9)
Endpoint

Spironolactone (N=841)

Placebo

(N=822)
p value 

Primary 

284 (34.6%) 

386 (45.9%)

<0.001

CV death

226 (27.5%)

314 (37.3%)

<0.001

HF hosp

215 (26.2%)

300 (35.7%)

<0.001

Mean dose: Spironolactone 26 mg once daily (31 mg in Placebo group) 


	DC Study Medication
Spironolactone (222, 26%), Placebo (211, 26%)

AE

Spironolactone
Placebo

> 1 AE

674 (82%)

667 (79%)

DC due to AE
62 (8%)

40 (5%)

Gynecomastia
55 (9%)a
8 (1%)

Breast pain
10 (2%)b
1 (0.1%)

Gynecomastia or breast pain
61 (10%)a
9 (1%)

Serious hyperkalemia
14 (2%)
10 (1%)

a in men; p<0.001 vs. placebo
b in men; p=0.006 vs. placebo
	Spironolactone significantly reduced morbidity and mortality in patients with severe HF  


	Good

	EMPHASIS- HF3
2010

MC, R, DB, PC

U.S., Canada, Europe, Asia, Australia,   Mexico,  S. America, S. Africa  

N=2737
Supported by Pfizer
	Inclusion: > 55yrs, NYHA class II, CV hosp in past 6 months (or BNP > 250pg/ml or pro-BNP > 500pg/ml men or > 750 pg/ml women), LVEF < 30% (or QRS > 130 msec if LVEF 31-35%), tx with ACEI or ARB, and BB 
Exclusion: AMI, NYHA class III or IV HF,  eGFR < 30ml/min/ 1.73m2 BSA, K > 5.0 mmol/L, K- sparing diuretic
	Eplerenone 25 mg once daily X 4 wks; dose increased to 50 mg once daily
OR
Placebo 

Duration: Median 21 months
	Baseline: mean EF (26%); no CV hosp within 6 months (14%); mean K (4.3 mEq/L); mean sCr (1.1 mg/dl)
HF therapy: ACEI (78%), ARB (19%), ACEI, ARB, or both (93%), BB (87%)

Primary Endpoint
CV death or HF hosp: ( with eplerenone (HR 0.63 95% CI 0.54-0.74; ARR 7.7%; NNT=13)
Endpoint

Eplerenone (N=1364)

Placebo

(N=1373)
p value 

Primary 

249 (18.3%) 

356 (25.9%)

<0.001

Death
171 (12.5%)
213 (15.5%)
0.008
CV death

147 (10.8%)

185 (13.5%)

0.01

HF hosp

164 (12.0%)

253 (18.4%)

<0.001

Mean dose: Eplerenone 39.1+13.8  mg once daily (40.8+12.9 mg in Placebo group) 
	DC Study Medication
Eplerenone (222, 16.3%), Placebo (228, 16.6%)

AE

Eplerenone
Placebo

All AE

979 (72%)

1007 (73.6%)

DC due to AE

188(13.8%)

222 (16.2%)

Hyperkalemia
109 (8%)a
50 (3.7%)

Hypokalemia
16 (1.2%)

30 (2.2%)

Gynecomastia or breast disorders
10 (0.7%)

14 (1%)

Kidney failure
26 (1.9%)
32 (2.3%)

a p<0.001 vs. placebo


	Eplerenone significantly reduced risk for death and hospitalization in patients with systolic HF and mild symptoms  


	Good

	EPHESUS4
2003

MC, R, DB, PC
U.S., Canada, Europe, Latin America

N=6632

Supported by Pharmacia
	Inclusion

AMI (R within 3 to 14d), LVEF < 40% and 

documented HF or DM, on optimal medical tx (e.g., ACEIs, ARBs, diuretics, BB, coronary perfusion tx)

Exclusion

Potassium-sparing diuretics, sCr > 2.5 mg/dL, K > 5.0 mmol/L 
	Eplerenone 25 mg once daily X 4 wks; dose increased to 50 mg once daily
OR
Placebo 

Duration: Mean 16 months
	Baseline: HF sx (90%); mean EF (33%); mean time from AMI to R (7d); mean K (4.3 mEq/L); mean sCr (1.1 mg/dl)
HF therapy: ACEI or ARB (87%), BB (75%), Diuretic (60%)

Primary Endpoints
Time to death (any cause): ( with eplerenone (RR 0.85 95% CI 0.75-0.96; ARR 2.3%; NNT 43)
Time to CV death  or 1st CV hosp: ( with eplerenone (RR 0.87 95% CI 0.79-0.95; ARR 3.3%; NNT= 30) 
Endpoint

Eplerenone (N=3319)

Placebo

(N=3313)
p value 

Death 

478 (14.4%) 

554 (16.7%)

0.008

CV death or hosp

885 (26.7%)

993 (30.0%)

0.002

HF hosp
345 (10.4%)
391 (11.8%)
0.03
Mean dose: Eplerenone 43 mg once daily 
	DC Study Medication
Eplerenone (528, 16%), Placebo (493, 15%)

AE

Eplerenone
Placebo

> 1 AE

2608 (79%)

2623 (80%)

Gynecomastiaa
12 (0.5%)
14 (0.6%)

Serious hyperkalemia

180 (5.5%)b
126 (3.9%)

a in men 

b  p=0.002 vs. placebo
	Eplerenone significantly reduced morbidity and mortality  in patients with acute MI complicated by LVD and HF  


	Good


ACEI=angiotensin-converting enzyme inhibitor; AE=adverse event; AMI=acute myocardial infarction; ARB=angiotensin II receptor antagonist; ARR=absolute risk reduction; BB=beta-blockers; BNP=B-type natriuretic peptide; BSA=body surface area; CI=confidence interval; CV=cardiovascular; d=days; DB=double-blind; DC=discontinued; dx=diagnosis; EF=ejection fraction; HF=heart failure; hosp=hospitalizations; HR=hazard ratio; K=potassium; LVD=left ventricular dysfunction; LVEF=left ventricular ejection fraction; MI=myocardial infarction; N=number of patients; NYHA=New York Heart Association; NNT=number needed to treat; PC=placebo-controlled; R=randomized; RR=relative risk; sCr=serum creatinine; sx=symptoms; tx=treatment  
January 2011                                  

Updated versions may be found at www.pbm.va.gov or http://vaww.pbm.va.gov  

PAGE  
January 2011                                  

Updated versions may be found at www.pbm.va.gov or http://vaww.pbm.va.gov  

3

