Dan Gaitd, Svetlana Mosteoru, and Liviu Segall

Introduction

Heart failure (HF) is the leading cardiovascular (CV) com-
plication in patients with chronic kidney disease (CKD) and
its prevalence increases with declining kidney function [1].
In the Atherosclerosis Risk in Communities (ARIC) Study
[2], a large, population-based study of U.S. adults, the inci-
dence of HF was three-fold higher in individuals with an
estimated glomerular filtration rate (GFR) <60 mL/
min/1.73 m?, compared with the reference group with an
estimated GFR >90 mL/min/1.73 m? According to the 2009
U.S. Renal Data System (USRDS) Annual Report Data [3],
the prevalence of HF in the elderly U.S. population
(>65 years-old) was 7.4 % in non-CKD individuals, whereas
in patients with CKD stages 4 and 5 this percentage raised to
42 %. In dialysis patients, the prevalence of HF ranges from
30 to 40 % [4-7]. In a study by Harnett et al. [7], almost one-
third of end-stage renal disease (ESRD) patients had HF at
initiation of dialysis and more than half of these manifested
recurrence of HF later on, whereas among patients without
previous HF, 25 % subsequently developed HF during dialy-
sis. However, the Dialysis Outcomes and Practice Patterns
Study (DOPPS) showed considerable geographic variability
in the prevalence of HF in hemodialysis populations —
namely, 46 % in the U.S., but only 25 % in Europe and as
low as 6 % in Japan [8]; to some extent, such differences
may be explained by the fact that the U.S. patients were
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older and had more diabetes, coronary artery disease and
other vascular diseases than their European and Japanese
counterparts.

The presence of HF at the start of dialysis is a strong and
independent predictor of short-term [9] and long-term mor-
tality, in both hemodialysis [7] and peritoneal dialysis
patients [10]. The median survival of dialysis patients with
baseline HF has been estimated to be 36 months, in contrast
with 62 months for those without baseline HF [7]. Over 80 %
of ESRD patients recently diagnosed with HF are expected to
die within only 3 years from the time of this diagnosis [11].

Finally, it must be noted that the relationship between
CKD and HF is reciprocal, i.e. renal impairment is very com-
mon among patients with HF, as well. In recent cohort stud-
ies and randomized controlled trials, CKD was detected in
35-70 % of HF patients [12]. For example, in a study by de
Silva et al. [13] of 1,216 patients with chronic stable HF,
only 7 % had an estimated GFR >90 mL/min/1.73 m? The
presence of CKD is associated with an increased hospitaliza-
tion rate for worsening HF and all-cause and CV mortality;
the hazard ratio for all-cause mortality in HF patients with
CKD is about 1.3-2.9 compared to those without CKD [12].
Patients with HF have a 1 % increase in mortality for each
1-mL/min decrease in GFR [14]. Moreover, it was shown
that GFR is the most powerful predictor of mortality in
patients with HF, ahead of functional status and ejection
fraction (EF) [15].

The treatment of HF in patients with CKD is unclear, as
there is very little strong evidence to support any recommen-
dations. Guidelines for the management of HF in the general
population may not apply entirely to those with CKD, since
such patients (particularly those with severe renal impair-
ment) were quite often excluded from most of the RCTs that
served as a rationale for these guidelines. The paucity of spe-
cific evidence and recommendations may explain why CKD
patients with HF are less likely to receive certain therapies
that are commonly used in the general HF population. Wang
and Sanderson [16] pointed out that the main objectives of
HF therapy in CKD (as well as in non-CKD) patients are the
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following: (1) to decrease the preload and afterload and to
reduce left ventricular hypertrophy (LVH); (2) to treat myo-
cardial ischemia; and (3) to inhibit neurohumoral hyperactiv-
ity, especially the sympathetic nervous system and the
renin-angiotensin-aldosterone system (RAAS).

The rationale for RAAS blockade therapy in CKD patients
with HF is supported by many pathophysiological consider-
ations. Excess angiotensin II can accumulate in the heart and
promote myocyte hypertrophy, interstitial fibrosis, microvas-
cular disease, as well as cardiac conduction disturbances, QT
prolongation, and arrhythmias [17]. Additionally, high serum
aldosterone, resulting from activation of renin-angiotensin
system or other pathways, can induce myocardial fibrosis,
possibly by release of transforming growth factor f [18, 19].

Angiotensin-Converting Enzyme Inhibitors

A subject of many studies, the mechanisms of angiotensin-
converting enzyme inhibitors (ACEIs) in HF are complex
and still not completely understood. By blocking the conver-
sion of angiotensin I to angiotensin II, these drugs promote
vasodilation (by reducing the vasoconstrictive effect of
angiotensin II) and renal sodium excretion (by decreasing
aldosterone release). They inhibit the cardiac RAAS, which
is involved in LV hypertrophy and dysfunction. They also
block the degradation of bradykinins, thereby stimulating the
synthesis of prostaglandins and nitric oxide, which seem to
prevent LVH, as well. Other significant effects of ACEIs
include the reduction of sympathetic activity, improvement
of endothelial function, decrease of proinflammatory cyto-
kines and prothrombotic factors, and stimulation of fibrino-
lytic factors. All these mechanisms contribute to the
improvement of pulmonary, right ventricular and skeletal
muscle function, and the increase of arterial compliance [20].

ACEIs have been evaluated in more than 7,000 patients
with systolic HF, in over 30 placebo-controlled clinical tri-
als. Analyses of these studies showed that these drugs can
alleviate symptoms, improve functional status, and reduce
the risk of death and hospitalization. These benefits were
seen in patients with various severity and causes of HE. U.S.
and European guidelines recommend prescription of ACEIs
to all patients with HF due to systolic dysfunction (LVEF
<40 %), irrespective of symptoms, unless contraindicated or
not tolerated. Treatment should be initiated at low doses and
gradually increased thereafter. The most common adverse
effects of ACEIs are hypotension, acute kidney injury, hyper-
kalemia, and cough. During ACEI therapy, serum creatinine
and potassium should be assessed periodically, especially in
patients with diabetes and/or CKD [21, 22].

The use of ACEIs in patients with CKD and HF seems
reasonable, given the well-established simultaneous cardio-
and renoprotective effects of these drugs [23]. However,
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there is little evidence that treatment with ACEIs reduces CV
morbidity and mortality in this particular population [18].
Furthermore, clinicians are often concerned about the possi-
bly increased risk of adverse reactions from ACEI use in HF
patients with impaired kidney function [23].

Experimental studies in animal models of uremia showed
that ACEIs are able to prevent LVH and cardiomyocyte loss
[24, 25], whereas administration of a bradykinin receptor
inhibitor completely antagonize these effects [25], suggest-
ing that the beneficial effects of ACE inhibitors on the CV
system may be mediated through bradykinin.

Several observational studies have suggested a favorable
impact of ACEIs on survival in patients with CKD and
HF. McAlister et al. [14] analyzed data from a prospective
cohort of 754 patients with HF and found significant reduc-
tions in 1-year mortality with ACEIs and beta-blockers treat-
ments in patients with eGFR <60 mL/min, as well as in those
with eGFR >60 mL/min. A retrospective cohort study of
20,902 hospitalized elderly patients with a LV ejection frac-
tion (LVEF) <40 % [26] showed that, after adjustment for
multiple confounders, the prescription of an ACEI on hospi-
tal discharge was associated with a significant reduction in
mortality; notably, this reduction was greater in patients with
serum creatinine >3 mg/dL (n=1,582) than in the rest of the
cohort (37 % versus 16 %). Using propensity scores and
multivariable-adjusted Cox regression analyses, Ahmed
et al. [27] estimated the effect of ACEIs on 2-year outcomes
in 1,707 patients with CKD, taken from the 6,800 patients
with systolic HF (LVEF <45 %) in the Digitalis Investigation
Group trial. In this study, CKD was defined as serum creati-
nine >1.5 mg/dL for men and >1.3 mg/dL for women.
Patients taking ACEIs had significantly lower rates of mor-
tality (hazard ratio=0.58) and all-cause hospitalizations
(hazard ratio=0.69), compared to those not taking ACEISs.

Moreover, benefits of ACEIs in patients with CKD and
HF have been demonstrated by several post hoc analyses of
RCTs conducted in the general HF population. The Survival
And Ventricular Enlargement (SAVE) study was a random-
ized trial of captopril versus placebo in 2,231 patients with
acute myocardial infarction and LVEF <40 %. Patients with
serum creatinine <2.5 mg/dL were excluded. A secondary
analysis of this trial showed that captopril was equally effica-
cious in subjects with CKD (defined as eGFR <60 mL/
min/1.73 m?) and those without CKD. The relative risk
reduction in CV events and mortality due to captopril was
actually higher in subjects with CKD (31 % versus 20 %);
however, the interaction between study drug and CKD was
not statistically significant [28]. In the Studies of Left
Ventricular Dysfunction (SOLVD) Treatment trial, 2,569
ambulatory chronic HF patients with LVEF <35 % and
serum creatinine <2.5 mg/dl were randomized to receive
either placebo or enalapril. Of the 2,502 patients with base-
line serum creatinine data, 1,036 had CKD (eGFR <60 ml/
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min/1.73 m?). The median follow-up was 35 months.
Compared to placebo, enalapril significantly decreased all-
cause mortality in non-CKD, but not in CKD patients (haz-
ard ratio 0.82 versus 0.88). However, enalapril did reduce
CV hospitalization in both patients with and without CKD
(hazard ratio 0.77 versus 0.80). Among patients in the enala-
pril group, serum creatinine elevation was significantly
higher in those without CKD (0.09 versus 0.04 mg/dL) dur-
ing first year of follow-up, but there were no differences in
changes in serum potassium (mean increase, 0.2 mEq/L, in
both) [29].

In dialysis patients, observational studies have shown that
ACEIs can reduce LVH [30, 31] and improve survival and
CV outcomes [32], and these benefits appeared to be inde-
pendent of their blood pressure-lowering effect. However, a
double-blind placebo-controlled RCT in 397 hemodialysis
patients with LVH [33] failed to show any significant effect
of ACEI fosinopril on a composite CV end-point. The study
was, nevertheless, underpowered to estimate the impact of
fosinopril on survival. Chang et al. evaluated the effects of
ACEI use among hemodialysis patients that participated in
the HEMO study [34]. Using proportional hazards regres-
sion and a propensity score analysis, the authors found no
significant associations between ACEI use and mortality, CV
hospitalization, and other CV outcomes. Surprisingly, in the
proportional hazards model, ACEI use was even associated
with a higher risk of HF hospitalization. A retrospective
analysis of the data from the Minnesota Heart Survey [35]
revealed that dialysis patients hospitalized with HF had no
benefit from ACEI or ARB treatment, for either short-term
(30 days) or long-term (1 year) survival, in striking contrast
with all of the other HF patients.

Several concerns exist for the use of ACEIs and ARBs in
patients with CKD, particularly about the risk of hyperkale-
mia and worsening of renal function. However, these effects
are usually transient and mild.

A meta-analysis of five placebo-controlled RCTs with
ACETIs in patients with HF showed that, although the rate of
acute kidney injury was higher with ACEIs than with pla-
cebo, drug discontinuation was rarely necessary, and renal
function returned to baseline in most cases, even without
dose adjustment [23, 36]. Furthermore, a systematic review
of 12 RCTs with ACEIs for renoprotection in patients with
CKD showed that a mild increase in serum creatinine (up to
30 % from baseline) was quite common within the first
2 weeks of therapy; however, this increase was followed by
stabilization during the next few weeks [23, 37]. In patients
with both HF and CKD, a retrospective analysis of the
SOLVD studies has shown that the use of ACEIs was associ-
ated with a reduction of mortality, even in those with severe
renal insufficiency, and did not have an adverse effect on kid-
ney function [38]. Therefore, ACEIs should not be contrain-
dicated in patients with HF and CKD, and a mild and
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non-progressive worsening of renal function at the start of
therapy should not be considered, per se, as an indication to
discontinue treatment [23]. However, when the GFR falls by
>30 % of the pretreatment baseline, ACEI administration
should be halted. Patients should then be evaluated for condi-
tions causing renal hypoperfusion, such as volume depletion
(e.g. from diuretics), renal vasoconstriction (e.g. induced by
NSAIDs), and severe bilateral renal artery stenosis or steno-
sis in a single kidney. Unless renovascular disease is found,
ACETI therapy can be resumed after correction of the under-
lying cause of renal ischemia and resolution of the acute kid-
ney injury episode [23]. Reducing the daily diuretic and/or
ACEI dose may prevent future worsening of the renal func-
tion [39]. It is generally recommended to begin at 15-25 %
of the goal dose and, based upon changes in blood pressure
and GFR, to increase every 4—-8 weeks by 25-50 % until the
target dose or the highest tolerated dose is reached [40].

The risk of hyperkalemia associated with the use of ACEIs
is also a source of concern. In a retrospective analysis of the
SOLVD trials, in patients with HF treated with enalapril the
incidence of hyperkalemia >5.5 mEq/L was 6 %, overall; it
was higher than in the placebo group and it increased pro-
gressively with the severity of the renal dysfunction [23, 41].
Careful monitoring of serum potassium is warranted in all
patients with GFR <60 mL/min undergoing ACEI therapy.
Concurrent use of other potentially hyperkalemia-inducing
drugs, such as NSAIDs, ARBs, and potassium-sparing
diuretics, should be avoided or minimized, if possible. A low
potassium diet, as well as sodium bicarbonate administration
in patients with metabolic acidosis, is also indicated [42]. A
potassium level over 5.5 mEq/L should prompt a reduction
in the ACEI dose. If the potassium concentration remains
high despite the above measures, the ACEI should be dis-
continued [23, 42]. In patients with severe renal impairment,
ACETIs should always be used with caution, because of their
potential risk for adverse events.

Angiotensin Il Receptor Blockers

Experience with ARBs in HF trials is much smaller than that
with ACEIs. However, several studies showed that ARBs
produce hemodynamic, neurohormonal, and clinical effects
similar to ACEIs. The ARBs valsartan and candesartan were
associated with a reduction in hospitalizations and mortality
in two HF RCTs [43, 44]. Given the existing evidence,
ACEIs are currently recommended as the first choice for
RAAS inhibition in HF, but ARBs are a reasonable alterna-
tive, especially for patients who cannot tolerate ACEIs
because of cough or angioedema [22]. Side effects like hypo-
tension, worsening renal function, and hyperkalemia are as
common as for ACEIs. Therefore, caution is required, by
starting treatment at very low doses, followed by slow,
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step-by-step increases. Additionally, blood pressure, renal
function, and serum potassium should be closely monitored.

The dual blockade of the RAAS for the treatment of HF,
using a combination of an ACEI with an ARB, seems a rea-
sonable approach. It was shown to reduce the LV size more
than either agent alone [45]. However, the clinical benefits
of this combination are uncertain. A trial in patients with
HF post-myocardial infarction showed that combined ther-
apy did not improve outcomes and resulted in more side
effects, compared to each of the two drugs [46]. The addi-
tion of ARBs to chronic ACEI therapy caused a modest
decrease in hospitalization in two studies, with a trend to
decreased total mortality in one and no impact on mortal-
ity in another [22, 44, 45, 47]. Furthermore, the American
College of Cardiology/American Heart Association guide-
lines suggest that this combination increases the risks of
adverse effects [22].

In a study of patients with diabetic nephropathy and CKD
stages 3—4, ARBs decreased the risk of developing HF [48].
In a post hoc analysis of the Telmisartan Randomized
Assessment Study in ACE Intolerant Subjects With
Cardiovascular Disease (TRANSCEND) and the Ongoing
Telmisartan Alone and in Combination With Ramipril Global
End Point Trial (ONTARGET), Tobe et al. [49] examined
renal and CV outcomes in renal subgroups, defined by GFR
and albuminuria. The main CV outcome was the composite
of CV death, myocardial infarction, stroke, or hospitalization
for HE. The authors found no CV benefit in any subgroup
with either telmisartan versus placebo or with dual therapy
(telmisartan plus ramipril) versus monotherapy.

Trials of ARBs in patients with HF and CKD are very
scarce. In a recent cohort study of 1,665 elderly patients with
systolic HF (LVEF <45 %) and eGFR <60 mL/min/1.73 m?,
followed up for 8 years, Ahmed et al. [50], using a propen-
sity score analysis, found that treatment with ACEIs or ARBs
was associated with a significant, but modest reduction in
all-cause mortality (hazard ratio 0.86; 95 % confidence inter-
val 0.74-0.996; P=0.045) and no change in hospitalization
for HF. A single RCT has been conducted so far using ARBs
in ESRD patients. This multicenter Italian trial [51] included
332 hemodialysis patients with HF (NYHA II-III; LVEF
<40 %), who were randomized to telmisartan or placebo, in
addition to ACEI therapy. At 3 years, telmisartan signifi-
cantly reduced all-cause mortality (35.1 % vs. 54.4 %;
p<0.001), CV death (30.3 % vs. 43.7 %; p<0.001), and hos-
pital admission for HF (33.9 % vs. 55.1 %; p<0.0001).
Adverse effects, mainly hypotension, occurred in 16.3 % of
the telmisartan group versus 10.7 % in the placebo group.

In conclusion, considering their concurrent CV and renal
benefits, we believe that ACEIs should be indicated to all
CKD and ESRD patients with systolic HF, unless contraindi-
cated or not tolerated. Alternatively, ARBs can be used,
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particularly in those who develop cough or angioedema from
ACETIs. Dual therapy with ACEIs and ARBs can also be con-
sidered, especially in resistant cases, although the advantage
over monotherapy is still uncertain and the risk of adverse
effects is likely increased. Careful dose titration and clinical
monitoring is required to prevent serious side effects, such as
hypotension, hyperkalemia, and acute kidney injury. The
role of ACEIs and ARBs in patients with CKD and HF with
normal LVEF is unknown.

Aldosterone Antagonists

RAAS inhibition with ACEIs and/or ARBs may not be able
to maintain adequate suppression of aldosterone production
during long-term therapy, because both aldosterone and
angiotensin II ultimately can escape the effects of these
drugs, resulting in rebound of aldosterone levels [52, 53].
This may be a significant issue in patients with HF, since
experimental studies suggest that aldosterone has deleterious
effects on the structure and function of the heart, indepen-
dently of and in addition to those of angiotensin II [22].
Aldosterone stimulates sodium and fluid retention and pro-
motes myocardial remodeling and fibrosis, as well as endo-
thelial dysfunction and atherosclerosis [54, 55]. Aldosterone
antagonists (AAs), in addition to ACEIs or ARBs, can pro-
vide more complete inhibition of the RAAS, with long-term
benefits. However, a higher risk of adverse effects like hyper-
kalemia and worsening renal function is also to be expected.

Spironolactone and eplerenone were associated with
significant reductions in mortality and CV events in patients
with systolic HF in the RALES (Randomized Aldactone
Evaluation Study) [56] and EPHESUS (Eplerenone Post—
Acute Myocardial Infarction Heart Failure Efficacy and
Survival) trials [57, 58], respectively. On the other hand,
many studies have reported an increased incidence of severe
hyperkalemia in HF patients treated with AAs in associa-
tion with ACEIs [23]. Based on these data, U.S. [22] and
European [21] guidelines recommend the addition of an
AA to an ACEI or an ARB in selected patients with sys-
tolic HF (NYHA class III-IV, LVEF <35 %), but without
severe renal dysfunction (serum creatinine <2.5 mg/dL in
men and <2.0 mg/dL in women) and with serum potassium
<5.0 mEq/L. Treatment should be initiated at low doses (e.g.
12.5 or 25 mg of spironolactone or eplerenone), followed
by a gradual increase (up to a target of 50 mg, if tolerated),
under careful surveillance of creatinine and potassium lev-
els. Hyperkalemia and/or worsening of the renal function
require dose reduction or even withdrawal of AAs. In men,
breast tenderness or enlargement may also occur with spi-
ronolactone therapy, in which case switching to eplerenone
is indicated. The use of AAs should be avoided whenever
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adequate monitoring of potassium and creatinine levels is
deemed as not feasible. Furthermore, AAs are contraindi-
cated in association with other potassium-sparing diuretics,
with potassium supplements, and with combined ACEIs and
ARBs [21, 22].

The effects of AAs on clinical outcomes in patients with
HF and moderate or severe CKD are not clear, since both
RALES and EPHESUS trials excluded patients with serum
creatinine levels >2.5 mg/dL. A prospective RCT in 112
patients with stages 2 and 3 CKD showed a significant
improvement in LV mass and arterial stiffness with spirono-
lactone versus placebo, independently of central and periph-
eral blood pressure changes [59]. In Iran, Taheri et al.
conducted a small double-blind RCT of spironolactone
25 mg/day versus placebo, in addition to an ACEI or an
ARB, in 16 hemodialysis patients with HF (NYHA class IT1I-
IV and LVEF <45 %). After 6 months of treatment, the mean
LVEF increased significantly more in the spironolactone
group than in the placebo group and the mean LV mass
decreased in the spironolactone group, while it increased sig-
nificantly in the placebo group. The incidence of hyperkale-
mia was unchanged in both groups [60]. The same research
team performed a study with an identical design in 18 perito-
neal dialysis patients with HF. They found a significant
increase in LVEF in the spironolactone group, but not in the
placebo group, and a non-significant increase in serum potas-
sium in both groups [61].

The risk of AA-induced hyperkalemia in patients with
advanced CKD has rarely been assessed in prospective stud-
ies, but most experts believe that this risk is unacceptably
high and may become life-threatening, therefore prohibiting
the use of these drugs in patients with severe and end-stage
kidney disease. However, it has been suggested that hyperka-
lemia may be a less serious issue in hemodialysis patients,
due to the effective removal of potassium through dialysis,
as well as to the ability of these patients to tolerate relatively
high levels of potassium without clinical manifestations.
Chua et al. recently reviewed 6 RCTs that evaluated the
safety of low-dose spironolactone in hemodialysis patients
(of which, about 50 % were already on ACEI or ARB ther-
apy). The authors found that the incidence of hyperkalemia
with spironolactone treatment was similar to that in control
groups; however, all these studies involved small popula-
tions of compliant subjects, who were at low risk for hyper-
kalemia [62].

Large-scale RCTs are required to evaluate the efficacy
and safety of AAs in addition to ACEIs or ARBs as a treat-
ment strategy for HF in CKD patients. In stage 3 CKD
patients with HF, AAs may be considered, but should be
used with great caution, limiting the dose to 25 mg/day, or
every other day, and closely monitoring the potassium levels.
The AAs should be avoided in patients with CKD stage 4
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and 5 [23], although potassium removal by dialysis may
lessen the risk of hyperkalemia in patients on renal replace-
ment therapy. The combined use of all three RAAS inhibi-
tors (ACEIs, ARBs, and AAs) cannot be recommended in HF
patients, with or without CKD [22].

Future Therapeutic Prospects

Direct renin inhibitors (DRIs) are a newer class of RAAS
inhibitors, acting at the first regulatory step of this hormonal
system. Initially used as antihypertensive agents, DRIs have
more recently been tested in patients with HF. In the ALOFT
(Aliskiren Observation of Heart Failure Treatment) Study,
which included 302 patients with stable HF, adding the DRI
aliskiren to ACEIs or ARBs appeared to be safe and effective
in decreasing plasma brain natriuretic peptide (BNP) and
urinary aldosterone levels [63]. Two other large trials are
underway using aliskiren in HF patients. The ATMOSPHERE
(Aliskiren Trial to Minimize Outcomes in Patients with
Heart Failure) examines the effect of aliskiren on CV mor-
tality and hospitalization in patients with chronic HF,
whereas the ASTRONAUT (Aliskiren Trial on Acute Heart
Failure Outcomes) evaluates aliskiren in patients stabilized
after acute HF [64]. These studies will shed important light
on the role of DRIs in the treatment of HF. However, we
should mention here the Aliskiren Trial in Type 2 Diabetes
Using Cardio-Renal Disease Endpoints (ALTITUDE),
which compared aliskiren to placebo, in addition to ACEI or
ARB therapy in patients with diabetic nephropathy and CV
disease. This study was prematurely stopped, because of the
lack of any prospects of showing a treatment benefit, as well
as due to safety concerns, including renal dysfunction,
hyperkalemia, hypotension, and an unexpected excess of
strokes. As a consequence, it has been suggested that dual
aliskiren and ACEI/ARB therapy should not be used in
patients with hypertension and CKD (eGFR <60 mL/
min/1.73 m?) [63].

BAY 94-8862 is a novel, non-steroidal, mineralocorticoid
receptor antagonist with greater selectivity than spironolac-
tone and stronger binding affinity than eplerenone. The very
recent MinerAlocorticoid Receptor Antagonist Tolerability
Study (ARTS) was a multicentre, randomized, double-blind,
placebo-controlled, parallel-group study, aiming to evaluate
the safety and tolerability of this new drug in patients with
systolic HF (LVEF <40 %) and mild-to-moderate CKD
(eGFR 30-89 mL/min/1.73 m?). This study showed that
BAY 94-8862 5-10 mg/day was at least as effective as spi-
ronolactone 25 or 50 mg/day in decreasing serum levels of
BNP and proBNP, as well as albuminuria, but it was associ-
ated with lower incidence of hyperkalaemia (5.3 % versus
12.7 %; P=0.048) [65].
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