

[image: image1]
Association of finerenone with prognosis and safety in diabetic kidney disease patients: an undated meta-analysis based on four RCTs












	 
	SYSTEMATIC REVIEW
published: 03 July 2025
doi: 10.3389/fmed.2025.1594202





[image: image]

Association of finerenone with prognosis and safety in diabetic kidney disease patients: an undated meta-analysis based on four RCTs

Zixuan Zhang†, Fan Zhang†, Yan Bai, Jiao Li* and Yifei Zhong [image: image] *


Department of Nephrology, Longhua Hospital Shanghai University of Traditional Chinese Medicine, Shanghai, China

Edited by
Sebastjan Bevc, Maribor University Medical Center, Slovenia

Reviewed by
Zaid A. Abassi, Technion Israel Institute of Technology, Israel
Benli Su, Second Hospital of Dalian Medical University, China

*Correspondence
Jiao Li, lijiaodr@shutcm.edu.cn
Yifei Zhong, sh_zhongyifei@shutcm.edu.cn

†These authors share first authorship

Received 15 March 2025
Accepted 17 June 2025
Published 03 July 2025

Citation
 Zhang Z, Zhang F, Bai Y, Li J and Zhong Y (2025) Association of finerenone with prognosis and safety in diabetic kidney disease patients: an undated meta-analysis based on four RCTs. Front. Med. 12:1594202. doi: 10.3389/fmed.2025.1594202



Background: Although current guidelines have recommended finerenone as a first-line agent for patients with diabetic kidney disease (DKD), it is unclear what effect finerenone has on all-cause and cardiovascular mortality. This study aimed to assess the impact of finerenone on the prognosis and safety of patients with DKD.

Methods: A systematic search was performed in PubMed, Embase, Scopus, and Web of Science. We included randomized controlled trials involving patients diagnosed with DKD that had finerenone versus placebo. The number of deaths, including any cause and cardiovascular causes, hyperkalemia, and adverse events, were collected for the finerenone and placebo groups. Data were summarized as risk ratio (RR) with 95% confidence interval (95% CI).

Results: Four trials (13,943 participants) were included in the meta-analysis. Results of the restricted maximum likelihood-adjusted random-effects model showed that finerenone was associated with a reduced risk of all-cause (RR: 0.894; 95% CI 0.802–0.998) and cardiovascular mortalities (RR: 0.824; 95% CI 0.685–0.990) in DKD patients. Finerenone predisposed to hyperkalemia compared with placebo (RR: 2.280; 95% CI 1.937–2.682).

Conclusion: This meta-analysis provides key information on the prognosis and safety of finerenone in DKD patients. These results help to supplement the clinical evidence for finerenone.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/, CRD42023463227.
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Introduction

Diabetes mellitus is the leading cause of chronic kidney disease (CKD), and about 30%–40% of diabetic patients develop CKD (1). The number of new cases of CKD due to type 2 diabetes mellitus has been reported to have increased globally from approximately 1.4 million cases in 1990 to 2.4 million cases in 2017, an increase of 74% (1). Globally, 15%–50% of end-stage renal disease is caused by diabetic nephropathy (2, 3). It is characterized by glomerular filtration barrier dysfunction and decreased renal function, which can be directly reflected by persistent elevation of urinary albumin and progressive decrease in estimated glomerular filtration rate (eGFR), respectively (4).

Diabetic kidney disease is associated with excess all-cause and cardiovascular mortality in patients with diabetes (5). Surveys from the United States have shown that the 10-year cumulative standardized mortality rate rises from 7.7% in patients without diabetes/nephropathy to 11.5% in patients with type 2 diabetes mellitus but no nephropathy and then to 31.1% in patients with type 2 diabetes mellitus and nephropathy (6). In addition, the risk of cardiovascular mortality is statistically at least three times higher in DKD patients than in diabetes mellitus patients without CKD (7).

Finerenone, a novel non-steroidal mineralocorticoid receptor antagonist with higher receptor selectivity than spironolactone and better receptor affinity than eplerenone in vitro, provides cardiorenal and renal dual-protective effects in DKD patients (8). In randomized controlled studies, finerenone reduced proteinuria in patients with CKD and heart failure with a lower incidence of hyperkalemia than spironolactone (9). Thus, finerenone may meet the medical need to safely manage proteinuria without affecting blood potassium in patients with DKD. However, in another double-blind trial, it was observed that the incidence of interruption of the trial protocol due to hyperkalemia was higher in the finerenone group than in the placebo group (10).

To date, four meta-analyses have focused on the therapeutic effects of finerenone in DKD patients (11–14). However, these studies either used non-placebo controls (11), did not consider “zero-event” studies (13), or lacked calculations of optimal information (12). Although current guidelines have recommended finerenone as a first-line agent for patients with diabetes mellitus combined with CKD (15), its effects on all-cause and cardiovascular mortality remain under discussion (16). To assess the prognosis and safety of finerenone more scientifically for treating DKD, this study used meta-analysis to analyze the situation of DKD patients after using finerenone to provide evidence-based references for the drug’s clinical use.



Method


Protocol and guidance

This systematic review and meta-analysis were conducted following the 2020 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Supplementary Table S1) (17). The protocol has been registered in the International Prospective Register of Systematic Reviews (PROSPERO) with CRD42023463227. The current study methodology is like the previously described protocol with a few modifications (Supplementary Table S2).



Data sources and search strategies

We systematically searched four electronic databases (Embase, PubMed, Web of Science, and Scopus) using a related keywords, including finerenone, diabetic kidney disease, and also searched ClinicalTrials.gov1 and World Health Organization (WHO) International Clinical Trials Registry Platform (ICTRP)2 for ongoing studies. The timeline was from the inception to June 01, 2024. The search strategies for each database are shown in Supplementary Table S3.

In addition, we also manually searched for records in the reference lists of previous systematic reviews. Literature downloaded from the databases was imported into EndNote 20 software for management.



Eligibility criteria

Eligibility criteria were based on PICOS (Population, Intervention, Comparator, Outcome, Study design) elements developed by potential randomized control trial (RCT) should include (1) adults with a diagnosis of diabetic kidney disease (both secondary and primary included), whether pre-dialysis, dialysis dependent, or kidney transplant recipients, (2) participants in the exposure group receiving finerenone treatment, (3) participants in the control group received a placebo treatment, (4) primary outcomes of interest is all-cause mortality. Secondary outcomes were cardiovascular mortality, which was defined as death from cardiovascular causes, hyperkalemia related to a trial regimen, and any adverse events.



Selection process

Two authors (ZXZ and YB) independently conducted the selection. The titles and abstracts were screened for relevance based on eligibility criteria, and potential full-text articles were reviewed. Disagreements were adjudicated by a third author (FZ).



Data extraction

Two independent reviewers (FZ and ZXZ) extracted data using an established form, including first author, publication year, dose of finerenone, age, gender, duration of treatment, serum potassium and eGFR at baseline. If a randomized controlled trial (RCT) has more than two treatment groups, we pool the data from the different treatment groups. Any discrepancies were resolved through discussion.



Risk of bias assessment

Two independent authors (ZXZ and YB) assessed the risk of bias for each included RCT according to the Cochrane Collaboration’s risk of bias tool 2 (RoB-2) as having a low risk of bias, some concerns or a high risk of bias (18). The Excel macro tool provided on the RoB-2 official website3 was used to generate the risk of bias summary table. Any discrepancies were resolved through a third author (FZ).



Data analysis

We performed statistical analyses using the meta (19) package in R (version 4.2.0; R Project for Statistical Computing). Dichotomous variables were extracted as absolute numbers and percentages. Results were summarized using the Mantel-Haenszel method and presented as risk ratios (RR) and 95% CIs. We added a 0.5 correction factor to the calculation for studies reporting zero events. Considering sample and geographic differences, all analyses used random effects models with restricted maximum likelihood (REML) variance estimates. For the primary outcome (all-cause mortality), we calculated the number need to treat (20).

Furthermore, 95% prediction intervals were calculated to forecast the actual effects range (21). Publication bias and statistical heterogeneity between studies were assessed by visual inspection of forest plots and I2 statistics for heterogeneity (22, 23). The total effect z-test determined the significance level of the treatment effect. The significance level for the treatment effect was defined as two-sided P < 0.05. Due to the limited number of included studies (< 10 per variable), meta-regression and funnel plot asymmetry tests were not performed. We assessed the robustness of the results using a “leave-one-out” approach and excluding “zero-event” studies, respectively.



Trial sequential analysis

We performed a trial sequence analysis to explore whether the cumulative data had sufficient power to assess outcomes, setting an overall 5% risk of type I error and 80% power (24, 25). Our initial anticipated intervention effect was a 10% relative risk reduction. In any adverse event analysis, we used a reduced threshold (5%). The analysis was performed using trial sequence analysis software (version 0.9.5.9 Beta).



Grading of evidence assessment

Two independent reviewers (YB and ZXZ) assessed the cumulative evidence for each outcome using the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) framework. The certainty of evidence was rated as high, medium, low, and very low by the GRADE tool (26).




Results

Figure 1 shows the systematic search and study screening process. After excluding 423 duplicate records and an additional 505 records that did not meet the inclusion criteria, we read the full text of 29 records; of these, four RCTs were deemed to meet the inclusion criteria (10, 27–29). Table 1 describes the details of included trials. These studies had a total of 13943 participants, 1166 deaths from all causes, and 686 deaths from cardiovascular disease. Supplementary Figure S1 shows a risk of bias on four included RCTs. Table 2 summarizes the details of four large ongoing clinical trials.


[image: Flowchart detailing the identification of studies via databases for a meta-analysis. Initially, 957 records were identified, with sources listed as PubMed, Web of Science, Embase, and Scopus. After removing 423 duplicates, 534 records were screened. Of these, 505 were excluded. Twenty-nine full texts were assessed for eligibility, resulting in the exclusion of 25 records for reasons like repeat participants and protocol issues. Finally, four articles were included in the quantitative synthesis.]
FIGURE 1
Search strategy and final included and excluded studies.



TABLE 1 Characteristic of included studies.


	References
	Publication year
	Country
	Groups
	Participants (Male/Female)
	Age, years
	eGFR at baseline, mL/min/
1.73 m2
	Urinary albumin-
to-creatinine ratio
 at baseline, mg/g
	Serum potassium
 at baseline,
 mmol/L
	Duration





	Bakris GL et al. (10)
	2020
	International
	Placebo
	2841 (2030/711)
	65.7 ± 9.2
	44.3 ± 12.6
	867 (453–1645) 1
	4.38 ± 0.46
	2.6 years



	Finerenone 10 or 20 mg
	2833 (1953/880)
	65.7 ± 9.2
	44.4 ± 12.5
	833 (441–1628) 1
	4.37 ± 0.46
	90 days



	Bakris GL et al. (29)
	2015
	International
	Placebo
	94 (69/25)
	63.26 ± 8.68
	72.2 ± 20.4
	182.9 (15.0–3056) 2
	4.30 ± 0.48



	Finerenone 1.25 mg
	96 (78/18)
	64.91 ± 9.57
	66.1 ± 21.9
	216.8 (14.1–2707) 2
	4.32 ± 0.43
	



	Finerenone 2.5 mg
	92 (78/14)
	64.86 ± 9.09
	67.4 ± 20.2
	158.9 (21.2–4020) 2
	4.30 ± 0.43



	Finerenone 5 mg
	100 (71/29)
	63.31 ± 8.79
	67.1 ± 22.2
	174.8 (27.9–2649) 2
	4.31 ± 0.33



	Finerenone 7.5 mg
	97 (79/18)
	63.73 ± 10.04
	67.5 ± 21.9
	166.4 (10.7–4948) 2
	4.30 ± 0.44



	Finerenone 10 mg
	98 (77/21)
	64.94 ± 9.62
	67.0 ± 20.9
	249.5 (30.4–3917) 2
	4.30 ± 0.42



	Finerenone 15 mg
	125 (98/27)
	63.95 ± 8.34
	67.5 ± 23.6
	161.1 (21.2–4144) 2
	4.30 ± 0.46



	Finerenone 20 mg
	119 (89/30)
	64.70 ± 9.26
	66.0 ± 22.2
	202.7 (4.4–2298) 2
	4.30 ± 0.44



	Pitt B et al. (27)
	2021
	International
	Placebo
	3666 (2577/1089)
	64.1 ± 10.0
	68.0 ± 21.7
	315 (111–731) 1
	4.33 ± 0.43
	3.4 years



	Finerenone 10 or 20 mg
	3686 (2528/1158)
	64.1 ± 9.7
	67.6 ± 21.7
	302 (105–749) 1
	4.33 ± 0.43



	Katayama S et al. (28)
	2017
	Japan
	Placebo
	12 (10/2)
	66.75 ± 9.02
	60.88 ± 16.53
	287.74 (28.9–1338.1) 2
	4.21 ± 0.18
	90 days



	Finerenone 1.25 mg
	12 (9/3)
	64.33 ± 9.04
	70.23 ± 11.37
	191.93 (19.5–605.1) 2
	4.08 ± 0.27



	Finerenone 2.5 mg
	12 (8/4)
	62.67 ± 9.17
	60.88 ± 16.36
	144.35 (45.1–999.8) 2
	4.01 ± 0.32



	Finerenone 5 mg
	12 (8/4)
	58.08 ± 13.08
	67.48 ± 12.16
	235.18 (46.0–1893.0) 2
	4.04 ± 0.29



	Finerenone 7.5 mg
	12 (10/2)
	63.17 ± 10.76
	62.64 ± 16.89
	517.76 (80.5–1203.5) 2
	4.36 ± 0.50



	Finerenone 10 mg
	12 (12/0)
	62.75 ± 7.05
	69.79 ± 12.17
	260.38 (9.4–2404.4) 2
	4.42 ± 0.30



	Finerenone 15 mg
	12 (12/0)
	61.83 ± 11.17
	64.12 ± 14.72
	228.67 (51.3–1917.4) 2
	4.07 ± 0.38



	Finerenone 20 mg
	12 (8/4)
	64.00 ± 8.26
	61.48 ± 11.01
	127.67 (58.6–1356.4) 2
	4.28 ± 0.36






eGFR, estimated glomerular filtration rate. 1 data was presented as median (interquartile range), 2 data was presented as median (range).





TABLE 2 Ongoing large trial of finerenone for diabetes patients with CKD.


	Registration
	Name
	Design
	Location
	Participants
	Dose
	Duration
	Primary outcome





	NCT05901831 (30)
	FINE-ONE
	Double-blind phase III RCT
	International
	440 type 1 diabetes with CKD
	10 or 20 mg
	7.5 months
	Relative change in UACR from baseline over 6 months



	NCT05887817; jRCTs021230011 (31)
	FIVE-STAR
	Multicenter, prospective, placebo-controlled, double-blind, RCT
	Japan
	100 type 2 diabetes with CKD
	10 mg
	24 weeks
	Change from baseline in CAVI at 24 weeks



	NCT05348733 (32)
	FINE-REAL
	Prospective, multicenter, single-arm study
	International
	5500 type 2 diabetes with CKD
	10 or 20 mg
	12 months
	Describe treatment patterns in patients with CKD and type 2 diabetes treated with finerenone in routine clinical practice.



	NCT05254002 (33)
	CONFIDENCE
	Double-blind, double-dummy, international, multicenter, three-armed, parallel-group RCT
	International
	807 type 2 diabetes with stage 2–3 CKD
	10 or 20 mg
	6 months
	relative change from baseline in UACR






CKD, chronic kidney disease; CAVI, cardio ankle vascular index; UACR, urine albumin/creatinine ratio; RCT, randomized clinical trial.





Primary outcome: all-cause mortality

A meta-analysis of four RCTs showed a significant 10.6% reduction of all-cause mortality risk for participants in the finerenone group compared to placebo group (RR: 0.894; 95% CI 0.802–0.998; I2 = 0%) (Figure 2A), with high-certainty evidence (Supplementary Table S4). From this result, the number need to treat required to benefit from finerenone compared to placebo was 56. The 95% prediction interval ranged from 0.703 to 1.138, suggesting that finerenone treatment may not reduce the risk of death in DKD patients compared with placebo in future studies in similar settings (Figure 2A). The informative amount of all-cause mortality in the trial sequence analysis did not meet the required magnitude of 10% relative risk reduction (Figure 2B). A positive effect of similar magnitude was found for “leave-one-out” sensitivity analysis but with no statistical significance (Supplementary Figure S2). The results were not significantly different after excluding two “double zero event” studies (Supplementary Figure S3).


[image: (A) A forest plot comparing the risk ratio of finerenone to a placebo across four studies. The plot shows the risk ratios, 95% confidence intervals, and weights for each study. The overall random effects model shows a risk ratio of 0.894, favoring finerenone. (B) A two-sided cumulative Z-score graph for all-cause mortality. The graph shows Z-scores on the vertical axis against the number of patients on the horizontal axis. Key points mark changes in Z-scores, with an indicated required information size (RIS) for all-cause mortality of approximately 26,993 patients.]
FIGURE 2
Meta-analysis (A) and trial sequential analysis (B) of finerenone versus control group for all-cause mortality. RR, ratio risk; TSA, trial sequential analysis; 95% CI, 95% confidence interval.




Secondary outcome: cardiovascular mortality

A meta-analysis of four RCTs showed a 17.6% reduction of cardiovascular mortality risk for participants in the finerenone group compared to the placebo group (RR: 0.824; 95% CI 0.685–0.990; I2 = 5%) (Supplementary Table S4). The 95% prediction intervals ranged from 0.483 to 1.404, suggesting that in future studies in a similar setting, treatment with finerenone, compared to placebo, may not reduce the risk of cardiovascular death in DKD patients (Figure 3A). The informative amount of cardiovascular mortality in the trial sequence analysis did not meet the required magnitude of 10% relative risk reduction (Supplementary Figure S4). Positive effects of similar magnitude were found for “leave-one-out” sensitivity analysis (Supplementary Figure S5). The effect size remained statistically significant after excluding “double-zero event” studies (Supplementary Figure S6).


[image: Forest plots showing the comparative risk ratios of Finerenone versus Placebo in three studies: (A) Cardiovascular Mortality shows a risk ratio of 0.824 favoring Finerenone. (B) Hyperkalemia indicates a risk ratio of 2.280, favoring Placebo. (C) Adverse Events displays a risk ratio of 0.996, showing no significant difference. Each plot includes 95% confidence intervals and study weights.]
FIGURE 3
Meta-analysis of finerenone versus control group for cardiovascular mortality (A), hyperkalemia (B), and adverse event (C). RR, ratio risk; 95% CI, 95% confidence interval.




Secondary outcome: hyperkalemia

A meta-analysis of four RCTs showed that participants in the finerenone group had a significantly higher risk of developing hyperkalemia than those in the placebo group (RR: 2.280; 95% CI 1.937–2.682; I2 = 0%) (Figure 3B), with high-certainty evidence (Supplementary Table S4). The 95% prediction interval ranged from 1.488 to 3.492, suggesting that finerenone treatment is susceptible to hyperkalemia compared to placebo in future studies in a similar setting (Figure 3B). The informative amount of hyperkalemia in the trial sequence analysis did not meet the required magnitude of 10% relative risk reduction (Supplementary Figure S7). Adverse effects of similar magnitude and significance were found for “leave-one-out” sensitivity analysis (Supplementary Figure S8) and excluding “double-zero event” studies (Supplementary Figure S9).



Secondary outcome: any adverse event

A meta-analysis of four RCTs showed that the risk of any adverse event between the fenugreek and placebo group was not statistically significant (RR: 0.996; 95% CI 0.983–1.010; I2 = 0%) (Figure 3C), with high-certainty evidence (Supplementary Table S4). The 95% prediction interval ranged from 0.967 to 1.027, suggesting that both would have a comparable risk of an adverse event in future studies in a similar setting. The informative amount of any adverse event in the trial sequence analysis did not meet the required magnitude of 5% relative risk reduction (Supplementary Figure S10). Effect sizes of similar magnitude and significance were found for “leave-one-out” sensitivity analysis (Supplementary Figure S11).




Discussion

This review provides an evidence-based summary of four RCTs regarding the prognosis and safety of finerenone versus placebo in DKD patients. The current primary outcome on all-cause mortality is similar to the two previous systematic reviews (11, 12). A 2022 meta-analysis of three RCTs found that finerenone reduced the risk of all-cause mortality relative to controls (RR: 0.90; 95% CI 0.82–0.99) (11). However, the inclusion in this meta-analysis of a RCT of finerenone compared with eplerenone in patients with chronic heart failure, diabetes, and/or CKD (34), was contrary to the purpose of our study. A similar meta-analysis by Yang et al. which included three trials with 13,852 participants and corrected for the continuity of zero events with a “1,” also showed a positive effect of finerenone versus placebo on all-cause mortality risk (12). Compared with these reviews, we added a small sample study from Mineralocorticoid Receptor Antagonist Tolerability Study-diabetic nephropathy (ARTS-DN) Japan (n = 96) (28). In addition, our study calculated the number need to treat and showed that finerenone treatment of 56 patients with DKD prevented one all-cause mortality outcome. Nevertheless, the “zero-event” study may have influenced our positive results, and the conclusion that finerenone is associated with a reduced risk of death in DKD patients needs to be further validated in well-designed RCTs.

Mortality is the most important clinical outcome (35). However, the current study sizes do not meet the optimal sample size for a 10% relative risk reduction, and the pooled risk ratio is close to 1 with narrow confidence intervals. Pooled analyses of two large RCTs [FInerenone in reducing kiDnEy faiLure and dIsease prOgression in Diabetic Kidney Disease (FIDELIO-DKD) and FInerenone in reducinG cArdiovascular moRtality and mOrbidity in Diabetic Kidney Disease (FIGARO-DKD)] suggest that finerenone reduces all-cause mortality (16). In the FIDELIO-DKD study, within the first 4 months, subjects experienced a rapid decline in estimated glomerular filtration rate of −3.18 mL/min/1.73 m2; however, it began to slow to −2.66 mL/min/1.73 m2 thereafter (27). The effect of slowing down renal function decline became progressively more pronounced when finerenone was continued for more than 2 years, and it became more pronounced if it continued for a longer period (10). Evidence shows that slowly declining individuals are strongly associated with a lower risk of all-cause mortality than rapidly declining renal function (36).

In line with the results for all-cause mortality, this study found that finerenone reduced cardiovascular mortality relative to placebo. The results of previous reviews on cardiovascular mortality have been inconsistent. The meta-analysis by Zhu et al. found no evidence that finerenone reduced cardiovascular mortality (RR: 0.88; 95% CI 0.76–1.01) (11). Our findings on cardiovascular mortality are consistent with those of Yang et al. who excluded two “zero-event” studies (12). A similar approach was also found to be significant in our study. In addition, we explored the optimal sample size by trial sequential analysis.

Like several previous meta-analyses (12–14), we also found that finerenone caused elevated serum potassium. A review of randomized studies suggests that mineralocorticoid receptor antagonists further reduce proteinuria in patients with diabetes mellitus or non-diabetes mellitus causes of CKD when combined with renin-angiotensin system blockers (37). However, eplerenone and spironolactone increase the risk of hyperkalemia by 3- 8-fold in patients with stage 3 or more CKD (38). Of note, although the incidence of hyperkalemia was slightly higher in finerenone group than placebo group, not many patients permanently discontinued the drug due to hyperkalemia (122/7331≈1.66%), which is significantly lower than the data on renin-angiotensin system blockers (39). Clinical studies tend to focus on group data, but more attention is paid to individual data in clinical practice. Considering that patients with DKD are at high risk for hyperkalemia, clinicians should be aware and regularly check serum potassium levels when prescribing finerenone.

An ongoing series of large trials designed to evaluate the renoprotective effects of finerenone has the potential to confirm or refute our findings. The results of FINE-ONE (NCT05901831) may expand the kidney-protective indications for finerenone from type 2 diabetes to type 1 diabetes (30), while “FInerenone, in addition to standard of care, on the progression of kidney disease in patients with Non-Diabetic Chronic Kidney Disease” (FIND-CKD, NCT05047263) (40) and FIONA (NCT05196035) (41, 42) may identify a potentially expanded role for finerenone in treating CKD of diabetic and non-diabetic etiology in all age groups. Although FINE-REAL (NCT05348733) is not a RCT, the single-arm trial will enroll approximately 5,500 adults with CKD and type 2 diabetes from 22 countries, and the results will provide insights into the population characteristics and treatment patterns of those treated with finerenone in routine clinical practice (32). The trial is expected to complete enrollment in September 2027. The “Finerenone on Vascular Stiffness and Cardiorenal Biomarkers in Type 2 Diabetes and Chronic Kidney Disease” (FIVE-STAR, NCT05887817) proposes to enroll 100 patients with type 2 diabetes and CKD from 13 centers in Japan aimed to evaluate the effect of finerenone on vascular stiffness (31). Recruitment for this trial has been initiated in September 2023 and is expected to be completed by July 2024. The “COmbinatioN effect of FInerenone anD EmpaglifloziN” (CONFIDENCE, NCT05254002) is a randomized, controlled, double-blind, double-dummy, international, multicenter, three-armed, parallel-group, Phase 2 study, which will illustrate whether dual therapy with finerenone and empagliflozin can provide additional benefits for patients with CKD and type 2 diabetes (33). As it stands, finerenone has been studied primarily in patients with type 2 diabetes combined with CKD, so the currently approved indication is also for this population. As those studies progress, finerenone is expected to expand its use in other types of kidney disease further (43).

This systematic review and meta-analysis have several methodological strengths. We followed the recommendations of the Cochrane Collaboration and the PRISMA statement, including a priori protocols. This study also used the GRADE method to assess the certainty of evidence and the minimum amount of information required by trial sequence analysis. Our study has some important limitations. First, no deaths were reported in two studies of short duration, potentially distorting the effect size of the primary outcome. Pooled analyses that included only two studies corroborated our concerns. Second, all-cause mortality reported in all included trials was a secondary outcome of the trials. The way in which secondary outcome data are collected may differ from how primary outcome data are collected. Third, this meta-analysis was not tested for publication bias due to the limitations of the included studies, but two included studies may have had a slight sample bias that exaggerated the existing findings. Fourth, further research for dose-response analysis and compatibility of finerenone is needed. Fifth, only four studies were included in this meta-analysis, meaning that relatively little pooled data are available, so results must be interpreted cautiously. Fortunately, there are a growing number of ongoing trials, and the results of these studies may contribute to our understanding of the therapeutic effects of finerenone in DKD patients.



Conclusion

Overall, finerenone was associated with an 10.6% reduction in all-cause mortality and a 17.6% reduction in cardiovascular mortality in DKD patients relative to placebo, respectively. However, finerenone is prone to hyperkalemia. Further studies are needed to validate the prognosis of finerenone among patients with DKD.
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Footnotes


1      https://classic.clinicaltrials.gov/

2      apps.who.int/trialsearch/Default.aspx

3      https://www.riskofbias.info/welcome



References

	1. International Diabetes Federation. Diabetes and Kidney Disease. Available online at: https://diabetesatlas.org/atlas/diabetes-and-kidney-disease/ (Accessed January 12, 2025).

	2. 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) 375:905–6. doi: 10.1056/NEJMc1602469

	3. Pyram R, Kansara A, Banerji M, Loney-Hutchinson L. Chronic kidney disease and diabetes. Maturitas. (2012) 71:94–103. doi: 10.1016/j.maturitas.2011.11.009

	4. Zhang R, Persson F, McGill J, Rossing P. Clinical implications and guidelines for CKD in type 2 diabetes. Nephrol Dial Transplant. (2023) 38:542–50. doi: 10.1093/ndt/gfac285

	5. Koye D, Magliano D, Nelson R, Pavkov M. The global epidemiology of diabetes and kidney disease. Adv Chronic Kidney Dis. (2018) 25:121–32. doi: 10.1053/j.ackd.2017.10.011

	6. Afkarian M, Sachs M, Kestenbaum B, Hirsch I, Tuttle K, Himmelfarb J, et al. Kidney disease and increased mortality risk in type 2 diabetes. J Am Soc Nephrol. (2013) 24:302–8. doi: 10.1681/ASN.2012070718

	7. Selby N, Taal M. An updated overview of diabetic nephropathy: Diagnosis, prognosis, treatment goals and latest guidelines. Diabetes Obes Metab. (2020) 22:3–15. doi: 10.1111/dom.14007

	8. Zhang H, Xie J, Hao C, Li X, Zhu D, Zheng H, et al. Finerenone in patients with chronic kidney disease and type 2 diabetes: The FIDELIO-DKD subgroup from China. Kidney Dis. (2023) 9:498–506. doi: 10.1159/000531997

	9. Pitt B, Kober L, Ponikowski P, Gheorghiade M, Filippatos G, Krum H, et al. Safety and tolerability of the novel non-steroidal mineralocorticoid receptor antagonist BAY 94-8862 in patients with chronic heart failure and mild or moderate chronic kidney disease: A randomized, double-blind trial. Eur Heart J. (2013) 34:2453–63. doi: 10.1093/eurheartj/eht187

	10. Bakris G, Agarwal R, Anker S, Pitt B, Ruilope L, Rossing P, et al. Effect of finerenone on chronic kidney disease outcomes in type 2 diabetes. N Engl J Med. (2020) 383:2219–29. doi: 10.1056/NEJMoa2025845

	11. Zhu Y, Song M, Chen T, Yang Z, Liu Y. Effect of finerenone on cardiovascular events in kidney disease and/or diabetes: A meta analysis of randomized control trials. Int Urol Nephrol. (2023) 55:1373–81. doi: 10.1007/s11255-022-03432-w

	12. Yang S, Shen W, Zhang H, Wang C, Yu W, Wu Q. Efficacy and safety of finerenone for prevention of cardiovascular events in type 2 diabetes mellitus with chronic kidney disease: A meta-analysis of randomized controlled trials. J Cardiovasc Pharmacol. (2023) 81:55–62. doi: 10.1097/FJC.0000000000001364

	13. Zheng Y, Ma S, Huang Q, Fang Y, Tan H, Chen Y, et al. Meta-analysis of the efficacy and safety of finerenone in diabetic kidney disease. Kidney Blood Press Res. (2022) 47:219–28. doi: 10.1159/000521908

	14. Fu Z, Geng X, Chi K, Song C, Wu D, Liu C, et al. Efficacy and safety of finerenone in patients with chronic kidney disease: A systematic review with meta-analysis and trial sequential analysis. Ann Palliat Med. (2021) 10:7428–39. doi: 10.21037/apm-21-763

	15. Marx N, Federici M, Schutt K, Muller-Wieland D, Ajjan R, Antunes M, et al. 2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes. Eur Heart J. (2023) 44:4043–140. doi: 10.1093/eurheartj/ehad192

	16. Filippatos G, Anker S, August P, Coats A, Januzzi J, Mankovsky B, et al. Finerenone and effects on mortality in chronic kidney disease and type 2 diabetes: A FIDELITY analysis. Eur Heart J Cardiovasc Pharmacother. (2023) 9:183–91. doi: 10.1093/ehjcvp/pvad001

	17. Page M, Moher D, Bossuyt P, Boutron I, Hoffmann T, Mulrow C, et al. PRISMA 2020 explanation and elaboration: Updated guidance and exemplars for reporting systematic reviews. BMJ. (2021) 372:n160. doi: 10.1136/bmj.n160

	18. Sterne J, Savovic J, Page M, Elbers R, Blencowe N, Boutron I, et al. RoB 2: A revised tool for assessing risk of bias in randomised trials. BMJ. (2019) 366:l4898. doi: 10.1136/bmj.l4898

	19. Schwarzer G. meta: An R package for meta-analysis. (2007) 7:40–5.

	20. Visual Rx. Available online at: http://www.nntonline.net/visualrx/?paramControlEventPercent=20&paramDataset=statins (Accessed January 12, 2025).

	21. IntHout J, Ioannidis J, Rovers M, Goeman J. Plea for routinely presenting prediction intervals in meta-analysis. BMJ Open. (2016) 6:e010247. doi: 10.1136/bmjopen-2015-010247

	22. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test. BMJ. (1997) 315:629–34. doi: 10.1136/bmj.315.7109.629

	23. Higgins J, Thompson S. Quantifying heterogeneity in a meta-analysis. Stat Med. (2002) 21:1539–58. doi: 10.1002/sim.1186

	24. Wetterslev J, Jakobsen J, Gluud C. Trial sequential analysis in systematic reviews with meta-analysis. BMC Med Res Methodol. (2017) 17:39. doi: 10.1186/s12874-017-0315-7

	25. Wetterslev J, Thorlund K, Brok J, Gluud C. Trial sequential analysis may establish when firm evidence is reached in cumulative meta-analysis. J Clin Epidemiol. (2008) 61:64–75. doi: 10.1016/j.jclinepi.2007.03.013

	26. Guyatt G, Oxman A, Vist G, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: An emerging consensus on rating quality of evidence and strength of recommendations. BMJ. (2008) 336:924–6. doi: 10.1136/bmj.39489.470347.AD

	27. Pitt B, Filippatos G, Agarwal R, Anker S, Bakris G, Rossing P, et al. Cardiovascular events with finerenone in kidney disease and type 2 diabetes. N Engl J Med. (2021) 385:2252–63. doi: 10.1056/NEJMoa2110956

	28. Katayama S, Yamada D, Nakayama M, Yamada T, Myoishi M, Kato M, et al. group A-DJs. A randomized controlled study of finerenone versus placebo in Japanese patients with type 2 diabetes mellitus and diabetic nephropathy. J Diabetes Complications. (2017) 31:758–65. doi: 10.1016/j.jdiacomp.2016.11.021

	29. Bakris G, Agarwal R, Chan J, Cooper M, Gansevoort R, Haller H, et al. Effect of finerenone on albuminuria in patients with diabetic nephropathy: A randomized clinical trial. JAMA. (2015) 314:884–94. doi: 10.1001/jama.2015.10081

	30. Heerspink H, Birkenfeld A, Cherney D, Colhoun H, Ji L, Mathieu C, et al. Rationale and design of a randomised phase III registration trial investigating finerenone in participants with type 1 diabetes and chronic kidney disease: The FINE-ONE trial. Diabetes Res Clin Pract. (2023) 204:110908. doi: 10.1016/j.diabres.2023.110908

	31. Tanaka A, Shibata H, Imai T, Yoshida H, Miyazono M, Takahashi N, et al. Rationale and design of an investigator-initiated, multicenter, prospective, placebo-controlled, double-blind, randomized trial to evaluate the effects of finerenone on vascular stiffness and cardiorenal biomarkers in type 2 diabetes and chronic kidney disease (FIVE-STAR). Cardiovasc Diabetol. (2023) 22:194. doi: 10.1186/s12933-023-01928-y

	32. Desai N, Navaneethan S, Nicholas S, Pantalone K, Wanner C, Hamacher S, et al. Design and rationale of FINE-REAL: A prospective study of finerenone in clinical practice. J Diabetes Complications. (2023) 37:108411. doi: 10.1016/j.jdiacomp.2023.108411

	33. Green J, Mottl A, Bakris G, Heerspink H, Mann J, McGill J, et al. Design of the COmbinatioN effect of FInerenone anD EmpaglifloziN in participants with chronic kidney disease and type 2 diabetes using a UACR Endpoint study (CONFIDENCE). Nephrol Dial Transplant. (2023) 38:894–903. doi: 10.1093/ndt/gfac198

	34. Filippatos G, Anker S, Bohm M, Gheorghiade M, Kober L, Krum H, et al. A randomized controlled study of finerenone vs. eplerenone in patients with worsening chronic heart failure and diabetes mellitus and/or chronic kidney disease. Eur Heart J. (2016) 37:2105–14. doi: 10.1093/eurheartj/ehw132

	35. Zhang Y, Fang F, Tang J, Jia L, Feng Y, Xu P, et al. Association between vitamin D supplementation and mortality: Systematic review and meta-analysis. BMJ. (2019) 366:l4673. doi: 10.1136/bmj.l4673

	36. Hussain J, Grubic N, Akbari A, Canney M, Elliott M, Ravani P, et al. Associations between modest reductions in kidney function and adverse outcomes in young adults: Retrospective, population based cohort study. BMJ. (2023) 381:e075062. doi: 10.1136/bmj-2023-075062

	37. Bolignano D, Palmer S, Navaneethan S, Strippoli G. Aldosterone antagonists for preventing the progression of chronic kidney disease. Cochrane Database Syst Rev. (2014):CD007004. doi: 10.1002/14651858.CD007004.pub3

	38. Lazich I, Bakris G. Prediction and management of hyperkalemia across the spectrum of chronic kidney disease. Semin Nephrol. (2014) 34:333–9. doi: 10.1016/j.semnephrol.2014.04.008

	39. Mavrakanas T, Gariani K, Martin P. Mineralocorticoid receptor blockade in addition to angiotensin converting enzyme inhibitor or angiotensin II receptor blocker treatment: an emerging paradigm in diabetic nephropathy: A systematic review. Eur J Intern Med. (2014) 25:173–6. doi: 10.1016/j.ejim.2013.11.007

	40. ClinicalTrials.gov. A Trial to Learn How Well Finerenone Works and How Safe it is in Adult Participants With Non-diabetic Chronic Kidney Disease (FIND-CKD). (2025). Available online at: https://clinicaltrials.gov/study/NCT05047263?cond=NCT05047263&rank=1 (Accessed Jun 15, 2025).

	41. ClinicalTrials.gov. A Study to Learn More About How Well the Study Treatment Finerenone Works, How Safe it is, How it Moves Into, Through, and Out of the Body, and the Effects it Has on the Body When Taken With an ACE Inhibitor or Angiotensin Receptor Blocker in Children With Chronic Kidney Disease and Proteinuria (FIONA). (2025). Available online at: https://clinicaltrials.gov/study/NCT05196035?cond=NCT05196035&rank=1 (Accessed April 13, 2025).

	42. ClinicalTrials.gov. A Study to Learn More About How Safe the Study Treatment Finerenone is in Long-term Use When Taken With an ACE Inhibitor or Angiotensin Receptor Blocker Over 18 Months of Use in Children and Young Adults From 1 to 18 Years of Age With Chronic Kidney Disease and Proteinuria (FIONA OLE). (2025). Available online at: https://clinicaltrials.gov/study/NCT05457283?cond=NCT05457283&rank=1 (Accessed Jun 17, 2025).

	43. Epstein M. Considerations for the future: Current and future treatment paradigms with mineralocorticoid receptor antagonists-unmet needs and underserved patient cohorts. Kidney Int Supplements. (2022) 12:69–75. doi: 10.1016/j.kisu.2021.11.008




Copyright
 © 2025 Zhang, Zhang, Bai, Li and Zhong. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-12-1594202-g003.jpg
(A) Cardiovascular mortality

Finerenone Placebo
Study Events Total Events Total Risk Ratio RR 95% ClI Weight
Bakris GL et al., 2020 128 2833 150 2481 F— 0.747 [0.594; 0.940] 43.6%
Bakris GL et al., 2015 0 727 0 94 < ﬁ > 0.130 [0.003;6.508] 0.2%
Pitt B et al., 2021 194 3686 214 3666 —— 0.902 [0.746; 1.089] 55.9%
Katayama S et al., 2017 0O 84 b 12« > 0.148 [0.003; 7.125] 0.2%
Random effects model 7330 6253 e —— 0.824 [0.685; 0.990] 100.0%
Prediction interval [0.483; 1.404]
Heterogeneity: 1% = 5%, t° = 0.0065, p = 0.37 ! ! '

0o 0.75 1 1.5
Favour Finerenone Favour Placebo

(B) Hyperkalemia

Finerenone Placebo
Study Events Total Events Total Risk Ratio RR 95% Cl Weight
Bakris GL et al., 2020 333 2827 135 2831 2470 [2.036; 2.996] 54.5%
Bakris GL et al., 2015 8 727 0 94 2.208 [0.128; 37.951] 0.3%
Pitt B et al., 2021 240 3683 114 3658 2.091 [1.681; 2.601] 45.0%
Katayama S et al., 2017 0 84 0 12 : 0.148 [0.003; 7.125] 0.2%
Random effects model 7321 6595 ¢ 2.280 [1.937; 2.682] 100.0%
Prediction interval — [1.488; 3.492]
Heterogeneity: 1% = 6%, 1> = 0.0029, p = 0.36 ! ! ! '

0.01 0.1 1 10 100
Favour Finerenone Favour Placebo

(C) Adverse event

Finerenone Placebo
Study Events Total Events Total Risk Ratio RR 95% ClI  Weight
Bakris GL et al., 2020 2468 2827 2478 2831 * 0.997 [0.978;1.017] 47.7%
Bakris GL et al., 2015 386 727 47 94 + 1.062 [0.858; 1.314] 0.4%
Pitt B et al., 2021 3134 3683 3129 3658 ﬁ 0.995 [0.976; 1.014] 51.8%
Katayama S et al., 2017 40 84 6 12 + > 0.952 [0.518; 1.750] 0.1%
Random effects model 7321 6595 ¢ 0.996 [0.983; 1.010] 100.0%
Prediction interval - [0.967; 1.027]
Heterogeneity: |? = 0%, 7= 0,p=0.94 ! ! |

0.2 0.75 1 19

Favour Finerenone Favour Placebo





OPS/images/fmed-12-1594202-g002.jpg
(A)

Finerenone Placebo
Study Events Total Events Total Risk Ratio RR 95% ClI Weight
Bakris GL et al., 2020 219 2833 244 2841 ——— 0.900 [0.756; 1.072] 39.3%
Bakris GL et al., 2015 0 727 0 94 < § > 0.130 [0.003;6.508] 0.1%
Pitt B et al., 2021 333 3686 370 3666 — 0.895 [0.778; 1.030] 60.6%
Katayama S et al., 2017 0O 84 0 12 < > 0.148 [0.003; 7.125] 0.1%
Random effects model 7330 6613 - 0.894 [0.802; 0.998] 100.0%
Prediction interval S [0.703; 1.138]
Heterogeneity: 12=0%, 1% =0, p =0.62 ! ! !

0.5 .10 1 1.2

Favour Finerenone Favour Placebo

(B)

RIS for all-cause mortality is a Two-sided graph

Cumulative
Z-Score
/N

8 —

Favours
Finerenone
|

RIS for all-causeJnonality = 26993

N

Favours
Placebo
|

7
Number of
patients
(Linear scaled)






OPS/images/ain.jpg





OPS/images/cross.jpg
©

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Association of finerenone with prognosis and safety in diabetic kidney disease patients: an undated meta-analysis based on four RCTs



		Introduction



		Method



		Protocol and guidance



		Data sources and search strategies



		Eligibility criteria



		Selection process



		Data extraction



		Risk of bias assessment



		Data analysis



		Trial sequential analysis



		Grading of evidence assessment







		Results



		Primary outcome: all-cause mortality



		Secondary outcome: cardiovascular mortality



		Secondary outcome: hyperkalemia



		Secondary outcome: any adverse event







		Discussion



		Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary Material



		Footnotes



		References

















OPS/images/fmed-12-1594202-g001.jpg
[ Identification 1

Screening

Included

|

Records identified from
(n=957)

* PubMed (n=165)

*  Web of Science (n=160)
* Embase (n=311)

* Scopus (n=321)

y

Records screened
(n=534)

Records removed before screening:
Duplicate records removed (n=423)

Full-test assessed for
eligibility
(n=29)

\ 4

Records excluded
(n=505)

y

Articles included in
quantitative synthesis (meta-
analysis)

(n=4)

Records excluded (n=25)

* Repeat participants (n=12)

* Protocol (n=4)

* Comment (n=3)

* Review (n=5)

* Comparison non-placebo (n=1)






OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Association of finerenone with
prognosis and safety in diabetic
kidney disease patients: an
undated meta-analysis based
on four RCTs












OPS/images/logo.jpg
¥ frontiers | Frontiers in Medicine







