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Abstract
Background: This prespecified subgroup analysis of the
FIDELIO-DKD trial aimed to evaluate the efficacy and safety
of finerenone in patients with chronic kidney disease (CKD)
and type 2 diabetes mellitus (T2DM) in China. Methods: 372
participants were recruited from 67 centers in China and
randomized 1:1 to oral finerenone or placebo with standard
therapy for T2DM. The primary composite outcome included
kidney failure, sustained decrease of estimated glomerular

filtration rate ≥40% from baseline over at least 4 weeks, or
renal death. The key secondary composite outcome in-
cluded death from cardiovascular causes, nonfatal myo-
cardial infarction, nonfatal stroke, or hospitalization for heart
failure. Results: After a median follow-up of 30 months, the
finerenone group showed a relative risk reduction (RRR) of
41% (hazard ratio [HR] = 0.59, 95% confidence interval [CI],
0.39–0.88; p = 0.009) for the primary composite outcome
compared with placebo, consistent across its components
with treatment benefits with finerenone. Based on an ab-
solute between-group difference of 12.2% after 30 months,
the number of patients who needed to be treated with fi-
nerenone to prevent one primary outcome event was eight
(95% CI: 4–84). For the key secondary composite outcome,
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the finerenone group showed a RRR of 25% (HR = 0.75, 95%
CI, 0.38–1.48; p = 0.408). Adverse events were similar be-
tween the two groups. The effects of finerenone on blood
pressure were modest. No gynecomastia events were re-
ported in the study. Hyperkalemia leading to discontinua-
tion occurred in eight (4.3%) and two (1.1%) participants in
the finerenone and control groups, respectively. The inci-
dence of acute kidney injury was comparable between the
two groups (1.6% vs. 1.6%). Conclusions: Finerenone re-
sulted in lower risks of CKD progression than placebo and a
balanced safety profile in Chinese patients with CKD
and T2DM. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Type 2 diabetes mellitus (T2DM) is the leading cause
of chronic kidney disease (CKD) worldwide [1], with a
prevalence of CKD caused by T2DM of around 130
million in 2019 and nearly 400,000 deaths and, as a result,
imposing heavymedical and economic burden worldwide
[2]. About 20–40% of patients with T2DM have CKD
[3–5]. In China, the economic growth of the last decades
has increased sedentary behaviors and carbohydrate and
saturated fat consumption, leading to rising rates of
T2DM [6]. According to estimates, the prevalence of
diabetes in China was 10.9% in 2013 and 12.4% in 2018,
affecting more than 150 million people [7, 8]. Therefore,
CKD consequent to diabetes has evolved in the past
10 years in China. The proportion of patients with CKD
due to DM has exceeded that of CKD due to glomeru-
lonephritis since 2011 [9]. The prevalence of diabetic
nephropathy among patients with T2DM in China is
about 21.8% [10]. A similar rise in T2DM-associated
CKD has also been observed in other Asian regions [11].

Finerenone is a nonsteroidal selective mineralocorti-
coid receptor antagonist (MRA) that blocks sodium re-
absorption and the overactivation of mineralocorticoid
receptors (MR). By exerting powerful anti-inflammatory
and antifibrotic effects, finerenone protects the kidney
and cardiovascular system [12–15]. FIDELIO-DKD, a
multicenter, global phase III randomized controlled trial
(NCT02540993) involving 5,734 participants, showed
that finerenone reduced the risk of CKD progression and
cardiovascular events compared with placebo in patients
with T2DM and CKD [16]. In light of these findings,
finerenone was approved by the FDA for treating patients
with CKD and T2DM, and in China, it has also been
approved by the National Medical Products Adminis-
tration (NMPA) [17].

Some characteristics are different in Asian and Chinese
patients with T2D and CKD compared with other re-
gions, including a high prevalence of a raised urinary
albumin/creatinine ratio (UACR) [18], high risk of end-
stage renal disease (ESRD) [19], and high dietary sodium
intake [20]. To investigate the effects of finerenone in
patients of various races and regions, it would be useful to
analyze the activity of finerenone in the Chinese patients
of the FIDELIO study. The present study is a prespecified
subgroup analysis of the Chinese participants’ data from
the FIDELIO-DKD study, which aimed to evaluate the
efficacy and safety of finerenone in Chinese patients.

Methods

Participants and Study Design
The FIDELIO-DKD study (NCT02540993) was a multicenter,

randomized, double-blind, placebo-controlled phase III trial in-
volving 5,734 participants. FIDELIO-DKD took place in 48
countries, including 67 centers in China (online suppl. Table 1; for
all online suppl. material, see https://doi.org/10.1159/000531997).
The present study was a prespecified subgroup analysis and an-
alyzed all Chinese participants (n = 372) who participated in the
FIDELIO-DKD trial.

The study design andmain results of FIDELIO-DKD have been
published recently [16, 21]. The participants in FIDELIO-DKD
were 18 or older, with T2DM and CKD (defined as a UACR of 30
to <300 mg/g, an estimated glomerular filtration rate [eGFR] of 25
to <60 mL/min/1.73 m2, and a history of diabetic retinopathy; or a
UACR of 300–5,000 mg/g and an eGFR of 25 to <75 mL/min/
1.73 m2), were uptitrated for at least 4 weeks to the maximally
tolerated labeled dose of angiotensin-converting enzyme (ACE)
inhibitors or angiotensin receptor blockers (ARBs) before the run-
in period, and had serum potassium of ≤4.8 mmol/L at the
screening visit but could have higher values at baseline visit. The
detailed inclusion and exclusion criteria are provided in the
previous publication [16]. FIDELIO-DKD followed the Declara-
tion of Helsinki, was approved by the local ethics committees of
each participating center, and all participants provided written
informed consent.

Procedure
Eligible patients were randomly assigned to receive oral fi-

nerenone or placebo in a 1:1 ratio. A dose of 10 mg once daily was
prescribed to participants with an eGFR of <60 mL/min/1.73 m2 at
screening, and a dose of 20 mg once daily was prescribed for
participants with an eGFR of ≥60 mL/min/1.73 m2 at screening. In
the case of a serum potassium level <4.8 mmol/L and a stable
eGFR, an increase in dose from 10 mg once daily to 20 mg once
daily was recommended after 1 month of treatment. The dose of
finerenone could be decreased from 20 to 10 mg once daily at any
time after the initiation of treatment. If serum potassium con-
centrations exceeded 5.5 mmol/L, finerenone or placebo was
withheld; treatment was resumed with 10 mg at 5.0 mmol/L or
lower. The previous publication provides the detailed information

2 Kidney Dis
DOI: 10.1159/000531997

Zhang/Xie/Hao/Li/Zhu/Zheng/Xu/Mo/
Lu/Lu/Wu/Tong/Wang/Liu

https://doi.org/10.1159/000531997
https://doi.org/10.1159/000531997


about dosing regimens [16]. Once randomization was complete,
the follow-up visits were conducted on month 1, month 4, and
every 4 months thereafter.

Outcomes
The primary composite kidney outcome included kidney

failure, a sustained drop in eGFR of at least 40% from baseline
over at least 4 weeks, or death from renal causes, based on time-
to-event analysis. Kidney failure was defined as eGFR <15 mL/
min/1.73 m2 or ESRD. Patients who received long-term dialysis
(≥90 days) or underwent kidney transplantation were con-
sidered to have ESRD. Following the initial measurement, an
additional central laboratory serial measurement was required
at least 4 weeks later to confirm the eGFR outcome. eGFR was
calculated using the Chronic Kidney Disease Epidemiology
Collaboration formula [22].

The key secondary cardiovascular outcome was the composite
of time to death from cardiovascular causes, nonfatal myocardial
infarction, nonfatal stroke, or hospitalization for heart failure. The
secondary composite kidney outcome included kidney failure, a
sustained drop in eGFR of ≥57% from baseline over ≥4 weeks, or
death from renal causes. Death from any cause, hospitalization for
any cause, and change in UACR from baseline to month 4 were
also evaluated. A clinical event committee without access to en-
rollment information reviewed all reported outcomes.

Treatment-emergent adverse events (TEAEs) and serious ad-
verse events were considered safety outcomes. TEAE refers to an
AE that developed or worsened within 3 days from the initial dose
to the last dose.

Statistical Analysis
SAS 9.4 software (SAS Institute) was used to perform all sta-

tistical analyses. The efficacy analyses were conducted on the full
analysis set, which included all participants after randomization,
while the safety analyses were conducted on the safety analysis set.
The continuous variables were presented as mean (standard de-
viation) or median (interquartile range [IQR]) as appropriate.
Categorical variables were presented as numbers and percentages.
Kaplan-Meier methods and Cox proportional hazard models were
used to analyze time-to-event variables. A forest plot was created
for all the time-to-event variables, and the number of events per
100 patient-years, hazard ratio (HR), 95% confidence interval (CI),
and p value were calculated. A two-sided p < 0.05 was considered
statistically significant.

Results

Participants
A total of 372 participants from China were enrolled

in the FIDELIO-DKD study, with 188 (50.5%) in the
finerenone group and 184 (49.5%) in the placebo
group. The mean age of the participants was 60.3 ±
10.1 years old, and the mean duration of diabetes was
13.7 ± 7.9 years. The median UACR was 1,270 (IQR:
605, 2,198) mg/g, and the mean eGFR was 45.6 ±
11.3 mL/min/1.73 m2. The baseline characteristics of

the participants are shown in Table 1. The baseline
characteristics and concomitant medications were
balanced between the finerenone and placebo groups.

The median follow-up of all participants was 30
months. A total of 89.2% of participants achieved
treatment compliance of 80–120%, with 88.3% in the
finerenone group and 90.2% in the placebo group,
and the mean daily dose was 15.4 and 16.5 mg in the
respective groups.

Efficacy Outcomes
The incidence of the primary composite outcome of

kidney failure, a sustained decrease of at least 40% in
the eGFR from baseline, or death from renal causes was
significantly lower in the finerenone group than in the
placebo group, occurring in 40 patients (21.4%) and 61
patients (33.2%), respectively (HR = 0.59, 95% CI,
0.39–0.88; p = 0.009). On the basis of an absolute
between-group difference of 12.2% after 30 months, the
number of patients who needed to be treated with fi-
nerenone to prevent one primary outcome event was
eight (95% CI: 4–84). The difference was consistent
across outcome components of the primary endpoint,
showing a treatment benefit in the finerenone group
(Fig. 1, 2). The main component driving the result of
the primary composite kidney outcome was that fi-
nerenone lowered the risk of the participants with a
sustained drop in eGFR of at least 40% from baseline
over at least 4 weeks compared to placebo (HR = 0.59,
95% CI: 0.39–0.89; p = 0.011), with incidences of 9.99
(95% CI: 7.07–13.4) and 16.21 (95% CI: 12.3–20.6)
participants with an event per 100 patient-years, re-
spectively (Fig. 2).

For the key secondary composite outcome (death from
cardiovascular causes, nonfatal myocardial infarction,
nonfatal stroke, or hospitalization for heart failure), 15
events (8.0%) occurred in the finerenone group, and 19
events (10.3%) occurred in the placebo group (HR = 0.75,
95% CI, 0.38–1.48; p = 0.408) (Fig. 2).

There were no significant between-group differences in
the risk of death from any cause and the incidence of
hospitalization (Fig. 2). There was a trend of better
secondary composite kidney outcome events (kidney
failure, a sustained decrease of ≥57% in the eGFR from
baseline, or death from renal causes) in the finerenone
group (28 patients [14.9%] in the finerenone group and
39 patients [21.2%] in the placebo group, HR = 0.68, 95%
CI: 0.42–1.11, p = 0.12) (Fig. 2). Compared with placebo,
finerenone reduced UACR by 26.8% from baseline to
month 4 (ratio of least-squares means 0.73; 95% CI:
0.66–0.82).
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Safety
The safety profiles were comparable between the two

groups. A total of 48.4% of the participants in the fi-
nerenone group and 54.3% in the placebo group expe-
rienced serious TEAE. Eleven (5.9%) participants in the
finerenone group and six (3.3%) participants in the
placebo group discontinued treatment due to TEAEs.
One (0.5%) and two (1.1%) deaths were caused by
treatment-related TEAEs that occurred in the finerenone
and placebo groups, respectively (Table 2).

The hyperkalemia-related TEAEs were higher in the
finerenone group compared with the placebo group
(37.2% vs. 25.5%). A numerically greater change in serum
potassium from baseline was observed in the finerenone
group than in the control group at each visit (Fig. 3). The
incidences of participants with serum potassium levels

of >5.5 mmol/L and >6.0 mmol/L were 20.7% (39/188) and
3.7% (7/188) in the finerenone group and 10.5% (19/181)
and 2.2% (4/182) in the placebo group, respectively. Hy-
perkalemia leading to treatment discontinuation occurred
in 8 (4.3%) and 2 (1.1%) participants in the finerenone and
placebo groups, respectively. Three (1.6%) patients in the
finerenone group experienced hyperkalemia leading to
hospitalization, and no hyperkalemia-related death was
reported. The incidence of acute kidney injury was com-
parable between the two groups (1.6% vs. 1.6%) (Table 2).

Finerenone had modest effects on blood pressure. The
mean systolic blood pressure changes from baseline to 1 and
12 months were −3.07 and −1.15 mm Hg with finerenone
and 2.86 and 1.82mmHgwith placebo, respectively (online
suppl. Table 1). No gynecomastia events or breast pain were
reported in this subgroup analysis.

Table 1. Demographic and characteristics of the Chinese patients at baseline

Characteristic Finerenone (n = 188) Placebo (n = 184)

Age, years, mean±SD 59.85±10.16 60.68±10.13
Male sex, n (%) 145 (77.1) 145 (78.8)
Duration of diabetes, years, mean±SD 13.31±7.43 14.17±8.40
HbA1C, %, mean±SD 7.47±1.37 7.44±1.33
Systolic blood pressure, mm Hg, mean±SD 135.83±14.6 132.89±15.88
eGFR, mL/min/1.73 m2, mean±SD 45.88±11.37 45.25±11.22
eGFR, n (%)

≥60 mL/min/1.73 m2 21 (11.2) 19 (10.3)
45 to <60 mL/min/1.73 m2 78 (41.5) 70 (38.0)
25 to <45 mL/min/1.73 m2 88 (46.8) 92 (50.0)
<25 mL/min/1.73 m2 1 (0.5) 3 (1.6)

UACR, mg/g, median (IQR) 1,326.61 (607.32–2,148.56) 1,210.41 (601.73–2,329.66)
UACR, n (%)

30 to <300 mg/g 18 (9.6) 14 (7.6)
≥300 mg/g 170 (90.4) 170 (92.4)

Serum potassium, mmol/L, mean±SD 4.29±0.44 4.28±0.42
Baseline medications, n (%)

ACE inhibitors 21 (11.2) 23 (12.5)
ARB 167 (88.8) 161 (87.5)
Diuretics 29 (15.4) 45 (24.5)
Statins 104 (55.3) 93 (50.5)
Potassium-lowering agent# 0 2 (1.1)
Glucose-lowering therapy 181 (96.3) 179 (97.3)
Insulin 147 (78.2) 141 (76.6)
GLP-1 receptor agonist 2 (1.1) 4 (2.2)
SGLT2 inhibitor 0 0

HDL, mg/dL, mean±SD 48.42±15.73 48.34±16.03
LDL, mg/dL†, mean±SD 93.60±44.70 88.75±36.93
Triglycerides, mean±SD 210.89±170.96 210.95±147.89

SD, standard deviation; HbA1C, hemoglobin A1c; eGFR, estimated glomerular filtration rate; UACR, urinary albumin-to-creatinine
ratio; ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; GLP-1, glucagon-like peptide 1; SGLT2, sodium
glucose cotransporter-2; HDL, high-density lipoprotein; LDL, low-density lipoprotein. #Including sodium polystyrene sulfonate,
calcium polystyrene sulfonate, and potassium-binding agents. †The sample size for the finerenone group is 180; the sample size for
the placebo group is 175.
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a b

Fig. 1. Primary and key secondary composite outcomes in Chinese
patients. Outcomes were assessed in time-to-event analyses.
a Primary kidney composite outcome (a sustained decrease of at least
40% in the eGFR from baseline or death from renal causes in the
finerenone and placebo groups). b Key secondary cardiovascular
composite outcome (the composite of time to death from cardio-

vascular causes, nonfatal myocardial infarction, nonfatal stroke, or
hospitalization for heart failure). *Time to kidney failure (sus-
tained ≥40% decrease in eGFR from baseline over ≥4 weeks, or renal
death). #Time to CV death, nonfatal myocardial infarction, nonfatal
stroke, or hospitalization for heart failure. CV, cardiovascular; CI,
confidence interval; HR, hazard ratio; NNT, number needed to treat.

Fig. 2. Efficacy outcomes. The hierarchical prespecified efficacy outcomes in Chinese patients. Outcomes were
assessed in time-to-event analyses. CI, confidence interval; eGFR, estimated glomerular filtration rate.
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Discussion

This study was a subgroup analysis of the Chinese
participants enrolled in the phase III FIDELIO-DKD trial.
In line with the primary endpoint of the original trial, fi-
nerenone significantly reduced the risk of CKD progression
in Chinese patients with CKD and T2DM [16]. In addition,
the risk of cardiovascular events was numerically lower in
the finerenone group than in the placebo group. These
results suggested that in Chinese patients with CKD and
T2DM, finerenone might be an effective renal and car-
diovascular protective treatment option.

Compared with the global results, the participants in
the Chinese subgroup were younger (60.3 ± 10.1 years old
in this study vs. 65.6 ± 9.1 years old in the global study),
with more males (78.0% in this study vs. 70.2% in the
original study), and with a shorter duration of T2DM
(13.7 ± 7.9 years in this study vs. 16.6 ± 8.8 years in the
original study). The eGFR and systolic blood pressure
were similar in the two studies. However, the participants
in this subgroup showed higher UACR at baseline than in
the overall study (1,326.61 [IQR: 607.32–2,148.56] in the
finerenone group and 1,210.41 [IQR: 601.73–2,329.66] in
the placebo group in this study, 833 [IQR: 441–1,628] and
867 [IQR: 453–1,645] in the original study, respectively).
These findings suggested that although the Chinese

participants included in this study were younger, with
shorter diabetes duration and similar eGFR, their con-
ditions might be more severe, as assessed by a higher
baseline UACR. It was also demonstrated by the higher
incidence of the primary composite endpoint in the
placebo group in the Chinese subpopulation (33.2%) than
in the whole study population (21.1%) [16].

In the Chinese subpopulation, finerenone signifi-
cantly reduced the risk of the primary composite kidney
outcome by 41% compared with placebo, while in the
overall population, the risk of the primary composite
kidney outcome was reduced by 18% [16]. There might
be several reasons for reducing the risk of primary
outcomes in the Chinese population. First, the Chinese
population has a high salt diet that may cause a higher
renal risk and benefit more fromMRA. According to the
INTERMAP study, the Chinese population consumes
13.3 g of salt daily, which is higher than that in other
countries (8.5 g in the UK and 9.5 g in the USA) and
more than twice what the World Health Organization
recommended [23, 24]. Although awareness is on the
rise and efforts have been made to reduce sodium con-
sumption in the past years, sodium intake is still very high
across all regions in China [25]. Evidence has shown the
relationship between a high salt diet and CKD progression
through increased blood pressure, sympathetic activity,

Table 2. Safety outcomes in China subpopulation

Event Finerenone (N = 188), n (%) Placebo (N = 184), n (%)

Any AE 181 (96.3) 181 (98.4)
Any AE leading to discontinuation of study drug 15 (8.0) 11 (6.0)
Any SAE 111 (59.0) 113 (61.4)
Any AE with outcome death 3 (1.6) 7 (3.8)

Any TEAE 176 (93.6) 179 (97.3)
Any treatment-related TEAE 70 (37.2) 68 (37.0)
Any TEAE leading to treatment discontinuation 11 (5.9) 6 (3.3)

Any serious TEAE 91 (48.4) 100 (54.3)
Any treatment-related serious TEAE 5 (2.7) 10 (5.4)
Any serious TEAE leading to treatment discontinuation 2 (1.1) 4 (2.2)
Any serious TEAE leading to death 1 (0.5) 2 (1.1)

Any hyperkalemia-related TEAE 70 (37.2) 47 (25.5)
Serious 4 (2.1) 1 (0.5)
Leading to hospitalization 3 (1.6) 0 (0.0)
Leading to treatment discontinuation 8 (4.3) 2 (1.1)

Any renal-related TEAE
Leading to hospitalization 2 (1.1) 2 (1.1)
Leading to treatment discontinuation 1 (0.5) 0

Glomerular filtration rate decreased 3 (1.6) 2 (1.1)
Acute kidney injury 3 (1.6) 3 (1.6)

AE, adverse event; TEAE, treatment-emergent adverse event; SAE; serious adverse event.
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oxidative stress, inflammation, etc. [24, 26–28]. A high salt
diet can produce MR activation through aldosterone-
dependent and independent pathways, leading to inflam-
mation and fibrosis. Previous studies showed that high
dietary salt blunts the antiproteinuric effect of ACEIs/ARBs
therapy [24, 29]. In a post hoc analysis of the EVALUATE
trial, the eplerenone-treated patients in the highest sodium
excretion tertile exhibited significantly greater reduction in
UACR than the placebo subjects in the same tertile, sup-
porting the hypothesis that excessive salt intake can enhance
resistance to RAS blockade by activating MR, when MRA
may be effective for these patients [30]. In a preclinical
study, Hirohama et al. [31] found that finerenone improved
glomerular injury in uninephrectomized db/db mice fed a
high salt diet. Second, although patients with known sig-
nificant nondiabetic kidney disease were excluded from the
FIDELIO-DKD study [16] due to limited biopsy diagnosis

in clinical practice, there might be some T2DM patients
with CKD caused by other underlying etiologies. The pa-
thology spectrum of CKD in China is different compared
with other countries. Although CKD caused by T2DM is
rising in China, a large proportion of CKD is still caused by
glomerulonephritis, idiopathic membranous nephropathy,
IgA nephropathy, and lupus nephritis [32–35], among
others, which might benefit more from anti-inflammation
and anti-fibrosis effect ofMRA. The ongoing phase III study
FIND-CKD (NCT05047263) investigating the efficacy and
safety of finerenone on non-T2DM-related CKD might
provide evidence for the assumption.

The trend of the key secondary cardiovascular out-
come in Chinese participants was consistent with that of
the whole population in the original study. In the FI-
DELIO-DKD trial, finerenone significantly reduced the
risk of key secondary cardiovascular outcomes (HR =

Fig. 3. Effects on serum potassium over time in Chinese patients. Effects of finerenone and placebo on serum
potassium levels in the safety analysis set. Potassiumwas assessed by the central laboratory. Plus-minus values are
mean ± SD. The I bars indicate 95% confidence intervals. SD, standard deviation.

Finerenone in Chinese T2DM and CKD Kidney Dis
DOI: 10.1159/000531997

7

https://doi.org/10.1159/000531997


0.86, 95% CI: 0.75–0.99, p = 0.03) [16]. In the present
study, although there were no statistically significant
differences due to the small sample size of the subpop-
ulation, finerenone showed a potential cardiac protection
effect in Chinese patients.

Finerenone was well tolerated by Chinese participants.
Only eleven (5.9%) participants in the finerenone group
and six (3.3%) in the placebo group discontinued
treatment due to TEAE. The incidence of investigator-
reported hyperkalemia-related AEs were higher in the
finerenone (37.2% for China; 18.3% for global) and
placebo (25.5% for China and 9.0% for global) groups [16,
36]. However, it seems to be an over-reporting, as the
percentage of serum hyperkalemia >5.5 mmol/L (20.7%
for China and 21.4% for global) and >6.0 mmol/L (3.7%
for China and 4.5% for global) in the central laboratory
measurements in the finerenone and the placebo
groups were similar in Chinese participants and global
participants.

This study has some limitations. It was an analysis with
a limited sample size. More further studies and real-world
studies are needed to provide evidence. Finerenone re-
sulted in lower risks of CKD progression than placebo
and a trend toward cardiovascular benefits, with a bal-
anced safety profile and manageable risk of hyperkalemia
in Chinese patients with CKD and T2DM.

Acknowledgments

We thank the centers and principal investigators listed in online
supplementary Table 1 for participating in this study and pro-
viding cases.

Statement of Ethics

The study was approved by the local ethics committees of each
participating center, and all participants provided written in-
formed consent.

Conflict of Interest Statement

Li Wang is an employee of Bayer. The other authors have no
conflicts of interest to declare.

Funding Sources

This work was supported by Bayer.

Author Contributions

Zhihong Liu contributed to study design, Chinese subject enroll-
ment, data analysis and interpretation, and manuscript writing and
review. Haitao Zhang contributed to the data analysis and interpre-
tation of the Chinese subgroup and manuscript writing and review. Li
Wang contributed to data analysis. The other authors (Jingyuan Xie,
Chuanming Hao, Xuemei Li, Dalong Zhu, Hongguang Zheng, Xu-
dong Xu, Zhaohui Mo, Weiping Lu, Yibing Lu, Chaoqing Wu, and
Nanwei Tong) have contributed to the data analysis and interpretation
of the Chinese subgroup and manuscript writing and review.

Data Availability Statement

All data generated or analyzed during this study are included in
this article and its supplementary material files. Further inquiries
can be directed to the corresponding author.

References

1 Feng XS, Farej R, Dean BB, Xia F, Gaiser A,
Kong SX, et al. CKD prevalence among pa-
tients with and without type 2 diabetes: re-
gional differences in the United States. Kid-
ney Med. 2022;4(1):100385.

2 Deng Y, Li N,WuY,WangM, Yang S, Zheng Y,
et al. Global, regional, and national burden of
diabetes-related chronic kidney disease from
1990 to 2019. Front Endocrinol. 2021;12:672350.

3 USRDS annual data report: epidemiology of
kidney disease in the United States National
Institutes of Health NIoDaDaKD United
States Renal Data System. https://www.usrds.
org/annual-data-report/current-adr/ (ac-
cessed July 22, 2020).

4 Afkarian M, Zelnick LR, Hall YN, Heagerty PJ,
Tuttle K,Weiss NS, et al. Clinical manifestations
of kidney disease amongUS adults with diabetes,
1988-2014. JAMA. 2016;316(6):602–10.

5 Wu B, Bell K, Stanford A, Kern DM, Tunceli
O, Vupputuri S, et al. Understanding CKD
among patients with T2DM: prevalence,
temporal trends, and treatment patterns-
NHANES 2007-2012. BMJ Open Diabetes
Res Care. 2016;4(1):e000154.

6 Ke C, Narayan KMV, Chan JCN, Jha P, Shah
BR. Pathophysiology, phenotypes and man-
agement of type 2 diabetes mellitus in Indian
and Chinese populations. Nat Rev Endo-
crinol. 2022;18(7):413–32.

7 Wang L, Gao P, Zhang M, Huang Z, Zhang
D, Deng Q, et al. Prevalence and ethnic
pattern of diabetes and prediabetes in China
in 2013. Jama. 2017;317(24):2515–23.

8 Wang L, Peng W, Zhao Z, Zhang M, Shi Z,
Song Z, et al. Prevalence and treatment of
diabetes in China, 2013-2018. JAMA. 2021;
326(24):2498–506.

9 Zhang L, Long J, Jiang W, Shi Y, He X,
Zhou Z, et al. Trends in chronic kidney
disease in China. N Engl J Med. 2016;
375(9):905–6.

10 Zhang XX, Kong J, Yun K. Prevalence of
diabetic nephropathy among patients with
type 2 diabetes mellitus in China: a meta-
analysis of observational studies. J Diabetes
Res. 2020;2020:2315607.

11 Jin DC, Yun SR, Lee SW, Han SW, Kim W,
Park J, et al. Lessons from 30 years’ data of
Korean end-stage renal disease registry, 1985-
2015. Kidney Res Clin Pract. 2015;34(3):
132–9.

12 Agarwal R, Kolkhof P, Bakris G, Bauersachs J,
Haller H, Wada T, et al. Steroidal and non-
steroidal mineralocorticoid receptor antago-
nists in cardiorenal medicine. Eur Heart J.
2021;42(2):152–61.

8 Kidney Dis
DOI: 10.1159/000531997

Zhang/Xie/Hao/Li/Zhu/Zheng/Xu/Mo/
Lu/Lu/Wu/Tong/Wang/Liu

https://www.karger.com/Article/FullText/531997?ref=1#ref1
https://www.karger.com/Article/FullText/531997?ref=1#ref1
https://www.karger.com/Article/FullText/531997?ref=2#ref2
https://www.usrds.org/annual-data-report/current-adr/
https://www.usrds.org/annual-data-report/current-adr/
https://www.karger.com/Article/FullText/531997?ref=4#ref4
https://www.karger.com/Article/FullText/531997?ref=5#ref5
https://www.karger.com/Article/FullText/531997?ref=5#ref5
https://www.karger.com/Article/FullText/531997?ref=6#ref6
https://www.karger.com/Article/FullText/531997?ref=6#ref6
https://www.karger.com/Article/FullText/531997?ref=7#ref7
https://www.karger.com/Article/FullText/531997?ref=8#ref8
https://www.karger.com/Article/FullText/531997?ref=9#ref9
https://www.karger.com/Article/FullText/531997?ref=10#ref10
https://www.karger.com/Article/FullText/531997?ref=10#ref10
https://www.karger.com/Article/FullText/531997?ref=11#ref11
https://www.karger.com/Article/FullText/531997?ref=12#ref12
https://doi.org/10.1159/000531997


13 Kolkhof P, Jaisser F, Kim SY, Filippatos G,
Nowack C, Pitt B. Steroidal and novel non-
steroidal mineralocorticoid receptor antago-
nists in heart failure and cardiorenal diseases:
comparison at bench and bedside. Handb
Exp Pharmacol. 2017;243:271–305.

14 Grune J, Beyhoff N, Smeir E, Chudek R,
Blumrich A, Ban Z, et al. Selective mineral-
ocorticoid receptor cofactor modulation as
molecular basis for finerenone’s antifibrotic
activity. Hypertension. 1979;71(4):599–608.

15 LiuW, Yu S. Non-steroidal mineralocorticoid
receptor antagonist eliciting cardiorenal
protection is a new option for patients with
chronic kidney disease. Kidney Dis. 2023;
9(1):12–25.

16 Bakris GL, Agarwal R, Anker SD, Pitt B, Ruilope
LM, Rossing P, et al. Effect of finerenone on
chronic kidney disease outcomes in type 2 di-
abetes. N Engl J Med. 2020;383(23):2219–29.

17 Frampton JE. Finerenone: first approval.
Drugs. 2021;81(15):1787–94.

18 Parving HH, Lewis JB, Ravid M, Remuzzi G,
Hunsicker LG; DEMAND investigators.
Prevalence and risk factors for micro-
albuminuria in a referred cohort of type II
diabetic patients: a global perspective. Kidney
Int. 2006;69(11):2057–63.

19 Thomas MC, Cooper ME, Zimmet P.
Changing epidemiology of type 2 diabetes
mellitus and associated chronic kidney dis-
ease. Nat Rev Nephrol. 2016;12(2):73–81.

20 Wen X, Zhou L, Stamler J, Chan Q, VanHorn
L, Daviglus ML, et al. Agreement between 24-
h dietary recalls and 24-h urine collections for
estimating sodium intake in China, Japan,
UK, USA: the International Study of Macro-
and Micro-nutrients and Blood Pressure.
J Hypertens. 2019;37(4):814–9.

21 Bakris GL, Agarwal R, Anker SD, Pitt B,
Ruilope LM, Nowack C, et al. Design and
baseline characteristics of the finerenone in
reducing kidney failure and disease pro-
gression in diabetic kidney disease trial. Am
J Nephrol. 2019;50(5):333–44.

22 Levey AS, Stevens LA, Schmid CH, Zhang
YL, Castro AF 3rd, Feldman HI, et al. A
new equation to estimate glomerular fil-
tration rate. Ann Intern Med. 2009;150(9):
604–12.

23 Zhou L, Stamler J, Chan Q, Van Horn L,
Daviglus ML, Dyer AR, et al. Salt intake and
prevalence of overweight/obesity in Japan,
China, the United Kingdom, and the United
States: the INTERMAP Study. Am J Clin
Nutr. 2019;110(1):34–40.

24 Vegter S, Perna A, Postma MJ, Navis G,
Remuzzi G, Ruggenenti P. Sodium intake,
ACE inhibition, and progression to ESRD.
J Am Soc Nephrol. 2012;23(1):165–73.

25 Du S, Wang H, Zhang B, Popkin BM. Dietary
potassium intake remains low and sodium
intake remains high, and most sodium is
derived from home food preparation for
Chinese adults, 1991-2015 trends. J Nutr.
2020;150(5):1230–9.

26 Kotchen TA, Cowley AW Jr, Frohlich ED.
Salt in health and disease--a delicate
balance. N Engl J Med. 2013;368(13):
1229–37.

27 Mallamaci F, Tripepi G. Salt restriction in
chronic kidney disease: a simple need or a
must? Kidney Blood Press Res. 2014;39(2–3):
124–8.

28 Hengel FE, Benitah JP, Wenzel UO. Mosaic
theory revised: inflammation and salt play
central roles in arterial hypertension. Cell
Mol Immunol. 2022;19(5):561–76.

29 de Borst MH, Navis G. Sodium intake,
RAAS-blockade and progressive renal dis-
ease. Pharmacol Res. 2016;107:344–51.

30 Nishimoto M, Ohtsu H, Marumo T, Ka-
warazaki W, Ayuzawa N, Ueda K, et al.
Mineralocorticoid receptor blockade sup-
presses dietary salt-induced ACEI/ARB-re-
sistant albuminuria in non-diabetic hyper-
tension: a sub-analysis of evaluate study.
Hypertens Res. 2019;42(4):514–21.

31 Hirohama D, Nishimoto M, Ayuzawa N, Ka-
warazaki W, Fujii W, Oba S, et al. Activation of
rac1-mineralocorticoid receptor pathway con-
tributes to renal injury in salt-loaded db/dbmice.
Hypertension. 2021;78(1):82–93.

32 Zheng L, Tu L, Huang H, Zhang L, Wang Y,
Zhou J, et al. Changes in the spectrum of kidney
diseases: a survey of 2803 patients from 2010 to
2018 at a single center in southeastern China.
Ren Fail. 2022;44(1):987–93.

33 Yang C, Wang H, Zhao X, Matsushita K,
Coresh J, Zhang L, et al. CKD in China:
evolving spectrum and public health impli-
cations. Am J Kidney Dis. 2020;76(2):258–64.

34 Xie Y, Bowe B, Mokdad AH, Xian H, Yan Y,
Li T, et al. Analysis of the Global Burden of
Disease study highlights the global, regional,
and national trends of chronic kidney disease
epidemiology from 1990 to 2016. Kidney Int.
2018;94(3):567–81.

35 Hou JH, Zhu HX, Zhou ML, Le WB, Zeng
CH, Liang SS, et al. Changes in the spectrum
of kidney diseases: an analysis of
40,759 biopsy-proven cases from 2003 to
2014 in China. Kidney Dis. 2018;4(1):10–9.

36 Pitt B, FilippatosG,Agarwal R,Anker SD, Bakris
GL, Rossing P, et al. Cardiovascular events with
finerenone in kidney disease and type 2 diabetes.
N Engl J Med. 2021;385(24):2252–63.

Finerenone in Chinese T2DM and CKD Kidney Dis
DOI: 10.1159/000531997

9

https://www.karger.com/Article/FullText/531997?ref=13#ref13
https://www.karger.com/Article/FullText/531997?ref=13#ref13
https://www.karger.com/Article/FullText/531997?ref=14#ref14
https://www.karger.com/Article/FullText/531997?ref=15#ref15
https://www.karger.com/Article/FullText/531997?ref=16#ref16
https://www.karger.com/Article/FullText/531997?ref=17#ref17
https://www.karger.com/Article/FullText/531997?ref=18#ref18
https://www.karger.com/Article/FullText/531997?ref=18#ref18
https://www.karger.com/Article/FullText/531997?ref=19#ref19
https://www.karger.com/Article/FullText/531997?ref=20#ref20
https://www.karger.com/Article/FullText/531997?ref=21#ref21
https://www.karger.com/Article/FullText/531997?ref=21#ref21
https://www.karger.com/Article/FullText/531997?ref=22#ref22
https://www.karger.com/Article/FullText/531997?ref=23#ref23
https://www.karger.com/Article/FullText/531997?ref=23#ref23
https://www.karger.com/Article/FullText/531997?ref=24#ref24
https://www.karger.com/Article/FullText/531997?ref=25#ref25
https://www.karger.com/Article/FullText/531997?ref=26#ref26
https://www.karger.com/Article/FullText/531997?ref=27#ref27
https://www.karger.com/Article/FullText/531997?ref=28#ref28
https://www.karger.com/Article/FullText/531997?ref=28#ref28
https://www.karger.com/Article/FullText/531997?ref=29#ref29
https://www.karger.com/Article/FullText/531997?ref=30#ref30
https://www.karger.com/Article/FullText/531997?ref=31#ref31
https://www.karger.com/Article/FullText/531997?ref=32#ref32
https://www.karger.com/Article/FullText/531997?ref=33#ref33
https://www.karger.com/Article/FullText/531997?ref=34#ref34
https://www.karger.com/Article/FullText/531997?ref=35#ref35
https://www.karger.com/Article/FullText/531997?ref=36#ref36
https://doi.org/10.1159/000531997

	Finerenone in Patients with Chronic Kidney Disease and Type 2 Diabetes: The FIDELIO-DKD Subgroup from China
	Introduction
	Methods
	Participants and Study Design
	Procedure
	Outcomes
	Statistical Analysis

	Results
	Participants
	Efficacy Outcomes
	Safety

	Discussion
	Acknowledgments
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


