
Aldosterone is a mineralocortico-
steroid hormone that contri-
butes to the development of 
hypertension, myocardial

hypertrophy, and cardiovascular mor-
bidity. It is a product of the renin-
angiotensin-aldosterone system (RAAS)
and has the potential to cause edema
through sodium and water retention. Al-
dosterone exhibits its actions at the
heart, vasculature, and kidney, and these
effects are likely to significantly promote
cardiovascular disease.1 Although angio-
tensin-converting enzyme (ACE)–
inhibitors and angiotensin-receptor
blockers (ARBs) target the RAAS, these
agents do not suppress aldosterone pro-
duction adequately.

Spironolactone is a competitive aldos-
terone receptor antagonist that inhibits
the action of aldosterone. The Random-
ized Aldactone Evaluation Study
(RALES) trial,2 discussed later, has re-
vealed significant benefits in terms of
mortality in patients with severe con-
gestive heart failure. However, spirono-
lactone is associated with progestational
and antiandrogenic side effects, such as
gynecomastia and impotence, as a result
of its binding to other steroid receptors.3
The need for a more selective aldos-
terone receptor antagonist has emerged.

Eplerenone (InspraTM, GD Searle, Di-
vision of Pharmacia) is the first agent in
a new class of drugs known as the selec-
tive aldosterone-receptor antagonists
(SARAs).3,4 Because this aldosterone
blocker has little affinity to androgen and

progesterone receptors, it produces
fewer steroid-like effects (such as
gynecomastia in men) than spironolac-
tone does. Compared with spironolac-
tone, eplerenone has a 15- to 20-fold
lower affinity for the mineralocorticoid
receptor; however, because of specific
binding to aldosterone, fewer adverse
events occur.5 Eplerenone is similar to
spironolactone in structure, but it differs
in its replacement of the 17α-thioacetyl
group of spironolactone by a carbo-
methoxy group, which provides selec-
tivity for the mineralocorticoid receptor
over other steroid receptors.1,6

PHARMACOKINETICS
The pharmacokinetic parameters of

eplerenone are demonstrated from a sin-
gle dose of a 100-mg trial in humans.1 Its
bioavailability is greater than that of
spironolactone, probably because its pro-
tein binding is less.3,5 Unlike spironolac-
tone, eplerenone does not appear to have
an active metabolite.1,5 Its half-life is 3.5
to five hours.5 The drug is a substrate of
the CYP3A4 isoenzyme, but its effect on
the cytochrome P-450 (CYP-450) is not
clinically relevant.5,6 It is excreted in
urine (66%) and in feces (32%).

STUDIES IN HYPERTENSION
The mainstay of the treatment of

hypertension is the use of anti-neuro-
hormonal agents, such as beta blockers,
ACE-inhibitors, and ARBs, along with
the newer strategy of an additional anti-
aldosterone agent. Studies show that the
best effective dose of eplerenone for the
treatment of hypertension is 100 mg
taken orally once daily.7,8 The optimal
dosage has not been yet defined.5

The Burgess Study9

In a 12-month, double-blind, titration-
to-effect study, Burgess et al. compared
eplerenone with the ACE-inhibitor
enalapril in 499 patients with mild to mod-

erate hypertension, defined as diastolic
blood pressure (BP) between 95 and 110
mm Hg. If diastolic BP remained at or
above 90 mm Hg, the drugs were titrated
to incremental increases of eplerenone
100 mg and 200 mg daily or enalapril 20
mg and 40 mg daily.

Both drugs reduced BP at week 24
and at 12 months in a comparable fash-
ion. In patients with microalbuminuria
at baseline, a greater reduction in the
urine albumin:creatine ratio (UACR) was
observed with eplerenone than with
enalapril at week 24 (–61.5% vs. –25.7%,
P = .01). In general, eplerenone was as ef-
fective as enalapril in controlling blood
pressure and was associated with fewer
side effects, such as cough.

The White Study10

In another double-blind, titration-to-
effect trial, White et al. compared the ef-
fect of eplerenone on BP, vascular com-
pliance, and microalbuminuria in 269
older subjects with the calcium-channel
blocker amlodipine over 24 weeks.
Patients with systolic hypertension
and/or a widened pulse pressure re-
ceived eplerenone 50 mg or amlodipine
2.5 mg daily. The doses were titrated to
eplerenone 100 and 200 mg daily or to
amlodipine 5 and 10 mg daily at two and
six weeks to reduce systolic BP to 140
mm Hg or less. As a result, eplerenone
brought about BP reductions compara-
ble to those of amlodipine (–20.5 vs.
–20.1 mm Hg, P = .83). Patients taking
eplerenone experienced less peripheral
edema (3.7% vs. 25.2%, P < .001) and
showed a greater improvement in micro-
albuminuria (–52.3% vs. –10.4%, P = .002)
than did patients taking amlodipine.

The Weinberger Study11

Weinberger et al. hypothesized that
186 hypertensive patients with low
plasma renin levels might be salt-sensi-
tive or volume-sensitive and would re-
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spond better to aldosterone blockers than
to ACE-inhibitors or ARBs. This 16-week,
randomized, double-blind study com-
pared the efficacy of eplerenone and the
ARB losartan in patients with low renin
levels. Eplerenone 100 mg or losartan 50
mg daily was used initially; if no adequate
response was achieved after four weeks,
the dose was further titrated to eplerenone
200 mg or losartan 100 mg daily. If BP re-
mained uncontrolled at week eight, hy-
drochlorothiazide (HCTZ) was added.

The change in systolic BP was signifi-
cantly greater in the eplerenone group than
in the losartan group (–15.8 vs. –10.1 mm Hg,
P = .017). Fewer patients taking eplerenone
needed add-on therapy with HCTZ.

The Pratt Study12

To further explore the effect of
eplerenone versus losartan, Pratt et al.
conducted a 16-week, double-blind, ran-
domized, placebo-controlled study com-
paring the efficacy of both medications in
348 black and 203 white patients with
mild to moderate hypertension (diastolic
BP, 95 to 110 mm Hg). As expected,
baseline renin levels were lower in the
black patients than in the white patients.
Eplerenone was superior to losartan in
lowering systolic BP in black patients
(–13.5 vs. –5.3 mm Hg, P < .001) but not
in white patients (–12.3 vs. –8.5 mm Hg,
P = .13). Both drugs were also effective
in reducing microalbuminuria.

The Krum Study13

A double-blind, placebo-controlled trial
by Krum et al. investigated the effects of
adding eplerenone to the regimen of 341 hy-
pertensive patients whose BP was not con-
trolled by ACE-inhibitors or ARBs. The ini-
tial dose of eplerenone was 50 mg once daily
and was increased to 100 mg if required.

After eight weeks, the reduction in BP
was significant in both combination
groups compared with the monotherapy
groups (P < .05). Adding eplerenone or
placebo to ACE-inhibitors caused a re-
duction of –13.4 vs. –7.5 mm Hg, respec-
tively, in systolic BP. In a similar fashion,
when eplerenone or placebo was added
to the ARBs, patients experienced a de-
crease of –16.0 mm Hg or –9.2 mm Hg,
respectively, in systolic BP. As a result,
eplerenone might be useful as add-on
therapy in hypertensive patients when
BP cannot be controlled with ACE-
inhibitors or ARBs alone.

The Pitt Study14

Pitt and associates studied the efficacy
of eplerenone, the ACE-inhibitor enal-
april, and the combination of both agents
in a double-blind, randomized, forced-
titration trial. One hundred fifty-three
patients with hypertension and left ventric-
ular hypertrophy received target doses of
eplerenone 200 mg daily, enalapril 40 mg
daily, or eplerenone 200 mg with enalapril
10 mg; target doses were reached after four
weeks of forced titration. If hypertension re-
mained uncontrolled, HCTZ 12.5 or 25 mg
or amlodipine 10 mg was added.

At the end of nine months, all groups
experienced similar reductions in BP. In
addition, eplerenone alone was as effec-
tive as enalapril alone in bringing about
regression of left ventricular hyper-
trophy. The combination of these two
agents caused significantly greater re-
duction in left ventricular mass than did
eplerenone monotherapy (–27.2 vs.
–14.5 g, P = .007), but the reduction was
not significantly greater when enalapril
was used alone (–27.2 vs. –19.7 g, P = .107).

All three treatments also resulted in
decreased microalbuminuria. The com-
bination regimen was superior to both
monotherapy regimens (both P < .001).
The trial results suggest that in addition
to its ability to reduce BP, eplerenone
confers cardiovascular benefits.

The Epstein Study15 and Other 
Trials

Several other trials, discussed ear-
lier,9,10,12,14 as well as a study by Epstein
et al.,15 evaluated the role of eplerenone
in reducing microalbuminuria. This ran-
domized, double-blind trial compared the
renal and antihypertensive effects of
eplerenone, the ACE-inhibitor enalapril,
and a combination of both agents over 24
weeks. Two hundred fifteen diabetic
hypertensive patients with proteinuria
received eplerenone 200 mg, enalapril 40
mg, or eplerenone 200 mg with enalapril
10 mg daily, with target doses  reached by
forced titration.

If BP remained uncontrolled, HCTZ
12.5 mg was added and the dose was in-
creased, up to 25 mg if necessary. Com-
bination therapy was more effective in
reducing the UACR than was epler-
enone alone (–74% vs. –62%, P = .018),
and eplerenone was superior to enalapril
(–62% vs. –45%, P = .015). The reduction
of microalbuminuria was independent of

the level of the decrease in BP; this sug-
gests that eplerenone might offer renal
protection in hypertensive patients with
type 2 diabetes.

Summary
In addition to its action in lowering BP,

eplerenone appears to provide protec-
tion to the heart and kidneys.9–15 Larger
studies are clearly needed to confirm
these findings and to determine whether
the organ-protective effects of epler-
enone are produced by reductions in BP
or by another mechanism.

STUDIES IN HEART FAILURE
Aldosterone acts negatively on the

cardiovascular system by causing myo-
cardial necrosis, vascular injury, endo-
thelial dysfunction, catecholamine re-
lease, and cardiac arrhythmias.16 The
inhibition of RAAs is associated not only
with a reduction in BP but also with a re-
gression of left ventricular hypertrophy
and in reduced target-organ damage.

The RALES Trial2
The RALES investigators noted a de-

crease in the overall risk of mortality by
30% in 1,663 patients with severe con-
gestive heart failure who were using
spironolactone; as a result, the effects
of aldosterone-receptor blockers are
beneficial in patients with severe heart
failure caused by left ventricular dys-
function. However, the effect of aldos-
terone-receptor blockers on patients
with systolic left ventricular dysfunction
caused by acute myocardial infarction
(AMI) remains unknown. Because
eplerenone is a selective aldosterone an-
tagonist, the question remains: will it
have similar effects in patients with heart
failure? In addition to its effect in reduc-
ing BP, eplerenone has shown to be ef-
ficacious in moderating neurohormonal
markers of heart failure.

The EPHESUS Trial17

The Eplerenone Neurohormonal Effi-
cacy and Survival Study (EPHESUS) is a
randomized, double-blind, multicenter,
placebo-controlled trial that is designed
to investigate the efficacy of eplerenone
in patients with heart failure as a result of
AMI. The rationale for blocking aldos-
terone after an AMI is to inhibit the
RAAS, which is activated in patients with
heart failure, resulting in elevated nor-
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epinephrine levels and a loss of serum
potassium and magnesium. These effects
can lead to myocardial damage, ventric-
ular remodeling, and heart failure.

The EPHESUS trial researchers hy-
pothesized that aldosterone blockade
by eplerenone in these patients would
improve survival by (1) increasing nor-
epinephrine uptake by the myocardium,
thereby reducing sudden cardiac death,
and (2) maintaining potassium and mag-
nesium levels. These drug actions are to
be tested over 2.5 years or until 1,012
deaths occur in 6,200 patients. Eligible
participants can be included in the study
at any time from the onset to 14 days
after an AMI, which is characterized by
abnormal cardiac enzymes, electro-
cardiographic irregularities, and clinical
symptoms. Other eligibility factors in-
clude a left ventricular ejection fraction
less than or equal to 40%, as documented
by angiography or echocardiography
after the AMI.

Patients receive 25 to 50 mg of epler-
enone daily in addition to standard ther-
apy with ACE-inhibitors, diuretics, beta
blockers, digoxin, and/or nitrates.4,17

The reason for the lower dose—lower
than for the treatment of hypertension—
is its effectiveness in blocking aldos-
terone receptors, even though this dose
appears to be subdiuretic and subhemo-
dynamic. Besides other benefits of al-
dosterone blockade, the chronic effect
on the kidney may be important in
patients receiving loop diuretics for
sodium retention.

Overall, the EPHESUS trial is de-
signed to quantify a wide range of clini-
cal outcomes as well as economic eval-
uations.18 The primary endpoints
include death from all causes and the
rate of occurrence of cardiovascular
mortality or morbidity that leads to hos-
pitalization. Secondary endpoints in-
clude new onset of atrial fibrillation or
flutter, functional class, and quality-of-
life assessments.

ADVERSE EVENTS
The aforementioned studies in hu-

mans demonstrate a good safety profile
for eplerenone,9–15,17 with the incidence
of adverse reactions similar to those con-
ferred by placebo. Because of the lower
affinity of this agent for androgen and
progesterone receptors relative to
spironolactone, side effects such as

gynecomastia and breast pain rarely
occur.17 In available studies involving
hypertensive patients, either gyneco-
mastia was not observed, or it occurred
with an incidence similar to that asso-
ciated with placebo.5 Further clinical
trials with eplerenone are required to
confirm a lower association of endo-
crine events.

Hyperkalemia is an expected adverse
effect that occurs with aldosterone-
receptor antagonists, and this effect is dose-
related. A downward dose adjustment is in-
dicated if clinical hyperkalemia occurs.5 

Specific data on the adverse effects of
eplerenone have not been published. Ex-
cept for the lower incidence of anti-
androgenic or antiestrogenic effects,
general precautions should be similar to
those applied to spironolactone.5

CONCLUSION
Eplerenone selectively blocks aldos-

terone receptors, inhibiting its detrimental
actions. In the existing clinical trials,
eplerenone’s effectiveness was found to be
comparable to that of spironolactone in re-
ducing BP. Further studies are needed to
show the potential benefits of eplerenone
in reducing target-organ damage and mor-
tality. More published data from hyper-
tensive trials, as well as results from the
EPHESUS trial, are expected.

The Food and Drug Administration
has now approved eplerenone for the
treatment of hypertension.19 Eplerenone
should be available on the market some-
time in 2003.
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