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Only a handful of interventions are known to prevent
the progression of chronic kidney disease (CKD) and

the need for kidney replacement therapy. This exclusive list
previously only featured angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers but recently
was expanded to include sodium/glucose cotransporter 2
(SGLT2) inhibitors. These medications also reduce the risk
of cardiovascular (CV) events in patients with kidney
disease. Despite current, effective treatments, many pa-
tients will continue to face kidney failure and an excess of
CV events, and the need for additional therapies remains.

Aldosterone is implicated in the pathogenesis of heart
failure. Inhibiting the effects of aldosterone with
mineralocorticoid receptor antagonists (MRAs) in pa-
tients with heart failure with reduced ejection fraction
and after myocardial infarction (but all with largely
preserved kidney function) decreases CV mortality and
heart failure hospitalizations.1 Aldosterone is also a po-
tential mediator of kidney injury owing to its effects on
endothelial activation, inflammation, and fibrosis and is
an attractive therapeutic target in diabetic kidney disease.
The shared relationship between mineralocorticoids,
hearts, and kidneys was observed decades ago in animal
experiments where salt-fed rats exposed to deoxy-
corticosterone developed heart failure and nephro-
sclerosis.2 Later animal experiments demonstrated that
blocking the effects of deoxycorticosterone with an MRA
reduced adverse CV and kidney effects.3,4

The evidence from animal models and success in heart
failure trials sparked interest in testing the efficacy and
safety of MRAs to prevent kidney failure and CV events in
patients with CKD, and many randomized controlled trials
(RCTs) have now been performed in this population.

In a Cochrane review summary in this issue of AJKD,
Chung et al5 report an updated Cochrane systematic review
and meta-analysis (previously published in 2014)6 of 43
RCTs and quasi-RCTs with 5,279 patients (diabetic and
nondiabetic) that compare MRAs to placebos or other an-
tihypertensives in the setting of proteinuric CKD. Patients
with estimated glomerular filtration rate (eGFR) < 15 mL/
min/1.73 m2 or receiving dialysis were excluded. The ev-
idence supporting an effect of MRAs on kidney failure, CV
events, or mortality was inconclusive. Certainty in effects
was generally downgraded, in accordance with the GRADE
process, for both risk of bias (frequently owing to alloca-
tion methods) and imprecision. Of particular note, only 2
RCTs with 2 events contributed to the estimate of treatment
effects on kidney failure, and only 3 RCTs with 4 events
contributed to the estimate of treatment effects on mor-
tality. To be fair, these trials were generally designed to
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inform the short-term effects of MRAs on laboratory pa-
rameters. It is not surprising then that the only outcomes
with at least moderate certainty of an effect were for
adverse effects including the increased risks of hyper-
kalemia, acute kidney injury, and gynecomastia. One could
argue that given the large body of indirect evidence from
heart failure and hypertension RCTs, these are known side
effects of MRAs of which we were already highly certain.
Despite the known adverse effects of MRAs, there remains
hope of important kidney protective effects including
attenuating loss of eGFR (mean difference, −3.00 [95% CI,
−5.51 to −0.49] mL/min/1.73 m2 at a median 3.5
months’ follow-up) and reduced proteinuria (standardized
mean difference, −0.51 [95% CI, −0.82 to −0.20]).5 The
authors thus conclude that the evidence supporting MRAs
in proteinuric CKD is uncertain.

Their uncertainty is warranted. The importance of
small, short-term changes in eGFR and proteinuria are
promising but have not reliably predicted long-term
treatment effects on clinically important outcomes.7

Similarly, the clinical consequences of the increase in
serum potassium caused by MRAs remain uncertain.

The review identified 2 ongoing RCTs (FIDELIO-DKD8

[NCT02540993] and FIGARO-DKD9 [NCT02545049])
sponsored by Bayer. Both compare finerenone, at 10-
20 mg orally per day, to placebo for the prevention of
kidney failure and/or CV events. FIDELIO-DKD and
FIGARO-DKD are each as large as the entire systematic
review’s population (Table 1) and are estimated to include
approximately 1,000 primary outcome events each. As a
nonsteroidal MRA, finerenone may present a lower risk of
gynecomastia and hyperkalemia than traditional steroidal
MRAs and has already demonstrated proteinuria-reducing
effects in diabetic kidney disease.10 Importantly,
FIDELIO-DKD, which focuses on reducing major adverse
kidney events in patients with diabetic kidney disease,
recently published their main results and demonstrated an
approximate 18% relative risk reduction for the composite
outcome of a ≥40% decline in eGFR, kidney failure, or
renal death.11 Additionally, finerenone resulted in an
approximate 14% relative risk reduction in the main sec-
ondary outcome, a composite of CV death, nonfatal
myocardial infarction, nonfatal stroke, or heart failure
hospitalization. The even larger FIGARO-DKD trial focuses
on the effects of finerenone on CV morbidity and mortality
in patients with CKD and type 2 diabetes at high risk of CV
events.

Outside the scope of the review is the effect of MRAs in
patients with kidney failure treated with dialysis. This is
also important given the increasing number of patients
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Table 1. Summary of FIDELIO-DKD and FIGARO-DKD

FIDELIO FIGARO
Sample Size 5,734 7,437
Main Eligibility
Criteria

Age ≥ 18 y; T2DM;
DKD, defined as
UACR 30-
300 & eGFR 25-
60 & diabetic
retinopathy or
UACR > 300 &
eGFR 25-75

Age ≥ 18 y; T2DM;
DKD, defined as
UACR 30-300 &
eGFR 25-90 or
UACR > 300 &
eGFR ≥ 60

Enrolled
Participants
Mean eGFR 44.3 67.8
Mean UACR 851 312
Mean K+ 4.4 4.3
Concomitant
SGLT2i

4.5% 8.3%

Intervention Finerenone 10
or 20 mg once
daily by mouth

Finerenone 10 or
20 mg once
daily by mouth

Control Matching placebo Matching placebo
Main
Outcomes
Primary Kidney failure,

eGFR decline ≥
40%, or renal death

CV death, nonfatal
MI, nonfatal stroke,
hospitalization for HF

Secondary CV death, nonfatal
MI, nonfatal stroke,
hospitalization for HF

Kidney failure, eGFR
decline ≥ 40%, or
renal death

Abbreviations: CV, cardiovascular; DKD, diabetic kidney disease; eGFR, estimated
glomerular filtration rate (in mL/min/1.73 m2); HF, heart failure; K+, potassium
concentration (in mmol/L); MI, myocardial infarction; SGLT2i, sodium/glucose
cotransporter 2 inhibitor; T2DM, type 2 diabetes mellitus; UACR, urinary albumin-
creatinine ratio (in mg/g).
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being treated with dialysis globally and the very high rate
of CV morbidity and mortality they experience.12 The ef-
fects of aldosterone on CV dysfunction may be even more
important in kidney failure owing to the more disordered
potassium and volume homeostasis and frequently
elevated aldosterone concentrations. Recent RCTs and
systematic reviews suggest promising treatment effects
but, like the Cochrane Review for the effects of MRAs in
proteinuric CKD, the certainty of beneficial effects is low
owing to high risk of bias (unclear allocation, high losses
to follow-up) and imprecision (few outcome events).13

Like FIDELIO-DKD and FIGARO-DKD in proteinuric
CKD, 2 larger RCTs are ongoing in patients receiving
dialysis, ALCHEMIST (NCT01848639) and ACHIEVE
(NCT03020303), with target sample sizes of 825 and at
least 2,750 participants, respectively. Both are investigator-
initiated, placebo-controlled international trials focusing
on the effects of spironolactone on composite CV
outcomes.

The medical community is anxiously awaiting the re-
sults of these RCTs, which will be relevant to nephrolo-
gists, cardiologists, endocrinologists, and primary care
providers. Despite the size of these trials, there will almost
certainly be some questions that remain unanswered
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owing to the rapidly evolving evidence in this area. Will
the effects of finerenone exist above and beyond the use
of SGLT2 inhibitors? Will finerenone be effective in
nondiabetic kidney disease including transplantation? To
what degree will the effects observed in FIDELIO-DKD
and FIGARO-DKD be relevant to patients with
eGFR < 25 mL/min/1.73 m2, including those treated
with dialysis? Will finerenone be safe in patients with a
serum potassium > 4.8 mmol/L? To what extent are the
results achieved with finerenone generalizable to other
MRAs and vice versa? The last of these questions is
particularly applicable to the Cochrane Review, where the
majority of evidence will now come from a new drug
with unique properties compared to prior MRAs.
Regardless of the remaining questions, FIDELIO-DKD and
FIGARO-DKD serve to remind the nephrology community
that we should participate in and support the generation
of high-quality evidence from such large trials so that we
need not resign ourselves to decision making on the basis
of low-certainty evidence.
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