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ABSTRACT

Background. Finerenone, a non-steroidal mineralocorticoid receptor antagonist, reduces renal risks in type 2 diabetic
nephropathy, but its use in immunoglobulin nephropathy (IgAN) lacks evidence. This study assessed the safety and
efficacy of 6-month finerenone treatment in IgAN patients.

Methods. This retrospective cohort study was mainly conducted in three Grade 3A hospitals. Patients diagnosed with
IgAN and receiving standard supportive care were included. Participants were divided into the renin-angiotensin system
inhibitor (RASI) and RASI + finerenone groups. The primary outcome was the percentage decrease in
protein-to-creatinine ratio (PCR) over 6 months following the index study visit.

Results. In total, 178 patients were included in the analysis. PCR was reduced by 45.1% in the RASI + finerenone group
and 32.5% in the RASI group (P = .013). Compared with 18 patients (20.2%) in the control group, 33 (37.1%) had residual
PCR reduced to <0.3 g/g. After 6 months, serum potassium increased by 0.17 mmol/L from baseline, with no
uncontrollable hyperkalemia (persistent serum potassium >5.5 mmol/L despite treatment). In addition, one patient
presented with a blood pressure <90/60 mmHg without significant clinical symptoms in the RASI + finerenone group.
And eGFR decreased by 1.94 & 6.73 mL/min/1.73 m? from baseline, but not statistically significant. There were no
differences in the incidence of adverse events between the two groups.

Conclusions. Finerenone added to optimized RAS blocker therapy significantly reduced PCR in IgAN patients, and its
safety profile was consistent with previous reports, suggesting the need for long-term renal outcome studies.

Trial registration: ClinicalTrials.gov NCT06460987
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GRAPHICAL ABSTRACT

N Efficacy and safety of finerenone in IgA nephropathy:
Sl an observational multicentre study

Journal

Finerenone was confirmed to improve composite renal outcomes in the type 2 diabetic nephropathy population.
However, it is unclear whether finerenone is effective for IgA nephropathy.
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KEY LEARNING POINTS

What was known:

e In the FIDELIO-DKD and FIGARO-DKD results, finerenone was confirmed to improve composite renal outcomes in the type 2

diabetic nephropathy population; finerenone has anti-inflammatory and anti-fibrotic effects by blocking mineralocorticoid
receptors.

e Immunoglobulin A nephropathy (IgAN) is the most common glomerular disease and one of the most common reasons for
young people to require renal replacement.

* Based on its mechanism, finerenone may also be useful in the treatment of IgAN.

This study adds:

e The primary endpoint was the percentage change in PCR from baseline to 6 months.

e Finerenone can significantly reduce proteinuria in patients with IgAN in the short term, and it appears relatively safe.
Potential impact:

e This study suggests that finerenone has the effect of reducing urinary protein in IgAN, providing support for conducting
larger clinical studies.

INTRODUCTION The KDIGO (Kidney Disease: Improving Global Outcomes)
2021 Guidelines recommend controlling blood pressure and re-
ducing proteinuria to slow kidney disease progression. For pro-
teinuria >0.5 g/day, angiotensin-converting enzyme inhibitors
(ACEIs) or angiotensin II receptor blockers (ARBs) are first-line
treatments [3]. Proteinuria <0.3 g/day is often considered com-

Immunoglobulin A nephropathy (IgAN) is the most common
glomerular disease globally [1] and a leading cause of kidney
transplantation in young adults. Studies show that up to 11.2%
of patients progress to end-stage renal disease (ESRD) within
5 years [2].



plete remission [4, 5]. Glucocorticoids may be used for high-risk
patients, but risks and benefits must be weighed [6]. Optimized
supportive care remains the mainstay of treatment.

A large clinical study confirmed that finerenone reduces
the risk of composite renal outcomes in patients with type
2 diabetic nephropathy [7, 8]. Results from the MinerAlocorti-
coid Receptor Antagonist Tolerability Study (ARTS) showed that
finerenone causes less hyperkalaemia than spironolactone [9].
As a non-steroidal mineralocorticoid receptor antagonist (MRA),
finerenone has anti-inflammatory and anti-fibrotic effects with
minimal impact on serum potassium. While its anti-fibrotic
properties may protect kidney function in various conditions, it
has been primarily studied in diabetic nephropathy.

It is unknown whether finerenone works for IgAN. Based on
safety data from the FIDELITY analysis, which showed outcomes
similar to placebo, we aimed to assess the short-term efficacy
and safety of finerenone in IgAN patients.

MATERIALS AND METHODS
Study design and patients

This was a retrospective, noninterventional, multicentre, ob-
servational cohort study. All patients attending the nephrology
clinic between December 2022 and February 2024 were initially
screened from electronic health records, and manually collected
patients with IgAN confirmed by renal biopsy. Clinical records
and laboratory results were collected between March 2024 and
May 2024. For all participants in the renin-angiotensin system
inhibitor (RASI) group, baseline (‘Time 0’) was operationally de-
fined as the first visit within the study window during which
they fulfilled all inclusion criteria, and that of the patients in
RASI + finerenone group as the time when they started using
finerenone. We continued to collect data for the next 1, 2, 3
and 6 months. The inclusion criteria were as follows: age be-
tween 18 and 75 years, receiving at least 3 months of maximum
dose RASI therapy according to the KDIGO glomerulonephritis
guideline [3] serum potassium level <5 mmol/L, and protein-to-
creatinine ratio (PCR) >0.3 g/g. The exclusion criteria included
patients currently receiving systemic immunosuppressive ther-
apy, those with secondary IgAN, polycystic kidney disease, lupus
nephritis, previous renal transplantation, malignant tumours,
heart failure with an ejection fraction <40%, and those undergo-
ing renal replacement therapy or with an estimated glomerular
filtration rate (eGFR) <25 mL/min.

This study was conducted at the Fourth Affiliated Hospital of
Zhejiang University School of Medicine, the First Affiliated Hos-
pital of Zhejiang University School of Medicine and Jinhua Mu-
nicipal Central Hospital Medical Group. This study was approved
by the Ethics Committee of the Fourth Affiliated Hospital of Zhe-
jiang University School of Medicine. The trial was registered at
ClinicalTrials.gov (number NCT06460987).

Procedures

This study had a 6-month observation period. Finerenone,
though off-label, was used in IgAN patients with suboptimal pro-
teinuria control at three hospitals, based on its benefits in di-
abetic nephropathy and patient consent. It was recommended
if proteinuria remained >0.3 g/day despite maximum ACEI/ARB
doses. Patients received 10 mg/day of finerenone, with creatinine
and potassium levels checked after 2 weeks to adjust the dose
and ensure safety.
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The dose is increased to 20 mg/day if tolerated by the pa-
tient. The specific study period was the first visit when patients
met the study inclusion criteria and the following 1, 2, 3 and
6 months. GFR was estimated using the Chronic Kidney Disease
Epidemiology Collaboration Creatinine Equation (www.kidney.
org/professionals/gfr_calculator), and the results presented us-
ing the CKD-EPI creatinine equation. The assessments included
body mass index, age, pathological data (MEST-C scores based on
the Oxford classification of IgAN), PCR, serum creatinine, eGFR,
uric acid, haemoglobin, haematocrit and blood pressure. Hyper-
kalemia was defined as serum potassium >5.5 mmol/L. Uncon-
trollable hyperkalemia was defined as serum potassium levels
persistently >5.5 mmol/L despite adherence to standard man-
agement strategies, including dietary potassium restriction, di-
uretic use or dose reduction of relevant medications. Uncontrol-
lable adverse reactions were defined as severe or intolerable side
effects that led to the discontinuation of the treatment, regard-
less of other interventions.

In retrospective studies, blood pressure classification is pri-
marily based on clinical consultation records from outpatient
visits, which lacked specific blood pressure measurement val-
ues. Thus, the therapeutic effects of medications can only be
assessed through qualitative descriptions. Blood pressure levels
were categorized based on the definitions of hypotension and
KDIGO-recommended control targets [3]. Hypotension was de-
fined as blood pressure <90/60 mmHg (Grade A). Conversely, a
blood pressure >130/80 mmHg (Grade C) indicated inadequate
blood pressure management.

Outcomes

The primary endpoint was the percentage decrease in PCR from
baseline to 6 months. Secondary outcomes included the propor-
tion of patients achieving a 30% or 50% reduction in PCR and PCR
<0.3 g/g at 6 months. We also assessed the impact of previous
immunosuppressive therapy and concomitant use of sodium-
glucose cotransporter 2 inhibitors (SGLT2i). Safety analysis eval-
uated serious adverse events, eGFR declines >30% or 40%, and
hyperkalemia.

Statistical analysis

Normally distributed data are shown as mean + standard de-
viation; non-normally distributed data as median (interquartile
range); and categorical data as counts and percentages. Miss-
ing values were handled using multiple imputation, creating 20
datasets with plausible values based on prediction equations.
Statistical analyses were performed on each dataset, and re-
sults were combined for a summary estimate [10-12]. Sensitiv-
ity analyses using worst-case imputation, last observation car-
ried forward (LOCF), and mean imputation were conducted to
test robustness (see Supplementary materials). To minimize in-
tergroup differences, propensity score matching (PSM; 1:1 ratio)
was performed with a calliper value of 0.03, based on covariates
like age, sex, baseline PCR, eGFR, hypertension history, MEST-C
score, SGLT2i use, biopsy time and diabetes. The main analy-
sis was performed on both the per protocol set (PPS) and the
full analysis set (FAS) (intention-to-treat-principle). We used the
difference-in-difference method (DID) and generalized estimat-
ing equations (GEE) to evaluate the effect of adding finerenone
on the percentage change in PCR. DID eliminates the confound-
ing effects of time trends and between-group differences by
comparing the differences between the intervention and con-
trol groups before and after the intervention. GEE provides
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IgA nephropathy (IgAN) patients
confirmed by biopsy in three hospitals
December 2022 to February 2024

(n=412)

Protein-to-creatinine ratio (PCR)
> 0.3 g/g (n=382)

Excluded:

» Secondary IgAN, autosomal dominant polycystic
kidney disease or autosomal recessive polycystic
kidney disease, et al. (n=26)

» Malignant tumor, active malignancy, heart failure
with ejection fraction < 40% (n=8)

* Renal replacement therapy or intolerance of creatinine
levels to drugs (n=20)

« Patients currently receive systemic immunosuppressive
therapy (n=78)

* RASI treatment for less than 3 months (n=9)

1 :1 propensity score matching

RASI group
(89 included in full analysis set)

* Lost to follow-up (n=7)
« Intolerance of creatinine
to drugs (n=1)

81 patients per protocol set

Figure 1: Flow chart of the study.

robust parameter estimates by adjusting for correlations in lon-
gitudinal data. GEE incorporates covariates similar to those in
PSM, along with the factors of time and the interaction be-
tween treatment and time. Comparisons were made by fitting
an ANOVA model to the data at 6 months, including the treat-
ment group, baseline proteinuria and follow-up time as covari-
ates in a nested PCR, with results presented as point estimates
(least-squares mean) and confidence intervals (Cls). Simple ra-
tio calculations were utilized to estimate the number of patients
who achieved a 30% or 50% reduction in proteinuria at each time
point.

To assess the effects of finerenone and SGLT2i on the per-
centage decrease in (PCR), we constructed multivariate linear
regression models adjusted for covariates including age, sex,
baseline eGFR, diabetes status and baseline PCR. The primary
outcome analysis was conducted again according to the differ-
ent levels of PCR and eGFR. As a post hoc analysis, we compared
whether patients with a prior use of immunosuppressants (e.g.
glucocorticoids, mycophenolate mofetil, tacrolimus and Triptery-
gium wilfordii) could benefit more from the addition of finerenone
to intensive supportive care. Pearson’s correlation coefficients
between the percentage decrease in PCR at 6 months and the

RASI + Finerenone group

(89 included in full analysis set)

* Lost to follow-up (n=2)
* Creatinine rises more
than 30% (n=6)

81 patients per protocol set

change in eGFR from baseline to 6 months were calculated for all
groups. Changes in clinical indicators from baseline to 6 months
were also compared. Statistical significance was set at P < .05. All
analyses were performed using SPSS version 25 and R version
4.4.2.

RESULTS
Baseline characteristics

A total of 382 patients were included in this study (Fig. 1).
Patients were divided into two groups: the RASI group and
the RASI + finerenone group (all details are shown in
Supplementary data, Table S1).

After PSM, the standardized differences in all covariates used
were <0.1 (Supplementary data, Fig. S1). There were 178 pa-
tients in FAS, and 18 patients did not meet the criteria for per-
protocol analysis for reasons outlined in the study flow chart
(Fig. 1). These data were statistically comparable, achieving base-
line equilibrium. In FAS population, 33.7% and 30.3% of patients
had PCR levels > 1 g/g. The average PCR in each group is as fol-
lows: 0.80 (0.58,1.13) and 0.77 (0.61, 1.22). 44.9% (RASI group), and
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46.9% (RASI + finerenone group) of patients were taking SGLT2i
at the time of enrolment. And the dosage of medication remains
stable (Table 1).

Primary outcomes

The primary efficacy analysis was performed on the FAS. Ninety-
seven percent of patients in the RASI + finerenone group re-
ceived finerenone 10 mg once daily, with the remaining 3% tak-
ing a lower dose of 5 mg or a higher dose of 20 mg. All patients
were maintained on an optimized and stable RAS blockade. In
the primary outcome analysis, the generalized estimating equa-
tions adjusted for time and baseline PCR levels showed a sig-
nificant effect of finerenone on the primary endpoint (P = .001).
The least-squares mean of the percentage change in PCR from
baseline to 6 months was lower in the RASI group than in the
RASI + finerenone group [-32.5% (95% CI-39.5,-25.4) and -45.1%
(95% CI -52.2, -38.1); P = .013] (Fig. 2). In the PPS, which ex-
cluded participants with major protocol deviations, the find-
ings were consistent with the FAS, showing a similar trend with
a slightly higher effect size (P < .001) (Table 2). DID analysis
showed that after adding finerenone, the PCR slope of the inter-
vention group decreased significantly [ =-0.172 (95% CI -0.231,
-0.113); P < .001] (time trend diagram shown in Fig. 3). Sensitiv-
ity analysis confirmed the robustness of the primary results. We
used different imputation methods to calculate the percentage
of PCR decrease in the two groups, and the P-values were all <.05,
which was consistent to the main analysis (Supplementary data,
Table S4).

Additionally, we compared the medication efficacy of pa-
tients previously on immunosuppressants. The percentage
decrease in PCR was not statistically significant [-34.0% (95% CI
—40.6, -27.4) and —42.1% (95% CI —48.3, -35.8); P = .083] (baseline
characteristics, Supplementary data, Table S2; outcomes,
Table 3). Linear regression modelling results showed that the
percentage decrease in PCR was also significantly higher in
patients using SGLT2i than in those not using SGLT2i (B = -0.17,
standard error = 0.060, P < .001). However, we observed no sig-
nificant interaction between the use of finerenone and SGLT2i
use status (interaction term g = -20.3, standard error = 0.120,
P =.091) (baseline characteristics, Supplementary data, Table S3;
outcomes, Table 4). Specifically, in patients receiving finerenone,
RASi and SGLT2i combination therapy, the PCR reduction from
baseline to 6 months was 44.9% (95% CI -55.3, -34.4) compared
with patients receiving RASi and SGLT2i alone [-36.7% (95% CI
—47.4,-28.3)], but the difference was not found to be statistically
significant (P = .050, show in Supplementary data, Fig. S2).

In prespecified subgroup analyses, finerenone demonstrated
a strong ability to reduce urinary protein, regardless of base-
line eGFR level (<60 vs >60 mL/min/1.73 m?). Additionally,
in the subgroup with low baseline proteinuria (protein excre-
tion <1 g/g), the addition of finerenone to the maximally opti-
mized therapy was statistically significant (Supplementary data,
Table S5).

Secondary outcomes

In the secondary outcome analysis, at 6 months, 66 (74.2%) pa-
tients in the RASI + finerenone group showed a 30% decrease
compared with 54 of 89 (60.7%) patients in the RASI group
(P = .078). The RASI + finerenone group demonstrated a signifi-
cant advantage over the RASI group in achieving a 50% reduction
in PCR (P = .020; Fig. 4 and Table 2). Residual PCR persisted >1 g/g
or decreased to <0.3 g/g in 12 (13.5%) and 33 (37.1%) patients,
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respectively, compared with 10 (11.2%) and 18 (20.2%) patients,
respectively, in the RASI group (Table 2).

Supplementary data, Table S6 lists the changes in clin-
ical indicators. Serum creatinine decreased by 8.6 pmol/L
(P = .040) in the RASI group and increased by 5 pmol/L in the
RASI + finerenone group (P = 0.31). Regarding serum potas-
sium, there was a significant increase in the RASI + finerenone
group (serum potassium at 6 months was 4.31 mmol/L, with
a difference of 0.17 mmol/L from baseline, P = .03), but caus-
ing no severe adverse events. Post hoc analyses showed that no
meaningful correlation was observed between the percentage
decrease in PCR and changes in eGFR (PCCs (Pearson correla-
tion coefficient) = -0.057, P = .613 and PCCs = 0.105, P = .351)
(Supplementary data, Fig. S3).

Safety and adverse events

There was no difference in the overall incidence of adverse
events and serious adverse events between the RASI group and
the RASI + finerenone group (Table 5). Adverse events occurred
in 21 patients in the RASI + finerenone group. Urinary tract in-
fections, seen in patients on SGLT2i, improved with clinical in-
terventions. Hypotension occurred in four RASI patients and
one RASI + finerenone patient, but all improved after adjust-
ing RASI doses. In the RASI + finerenone group, six patients
discontinued treatment due to a >30% increase in creatinine,
with one also having potassium >5.5 mmol/L. In the RASI group,
one patient stopped treatment due to elevated creatinine lev-
els (P = .118). One patient developed hyperkalaemia at 20 mg
finerenone, which resolved after dose reduction. Six patients
had upper respiratory infections that improved without antibi-
otics. Other adverse reactions were managed by reducing medi-
cation doses.

DISCUSSION

This study shows that finerenone reduces proteinuria in IgAN
patients. While most trials focus on high-risk CKD patients
with proteinuria >1 g/day [5, 13], intensive immunosuppres-
sive therapy often causes significant side effects [6]. Accord-
ing to the KDIGO guidelines, supportive care remains the pri-
mary treatment for IgAN [3]. Finerenone, a non-steroidal MRA
[14, 15], has stronger receptor affinity and lower hyperkalaemia
risk compared with spironolactone and eplerenone, while main-
taining similar sodium-lowering effects [16]. The FIDELIO-DKD
(The Finerenone in Reducing Kidney Failure and Disease Pro-
gression in Diabetic Kidney Disease) trial showed finerenone
reduces progression risk in type 2 diabetes by 18% [7]. In our
study, finerenone reduced PCR by 45.1%, with more patients
achieving >50% proteinuria reduction. This may be due to re-
duced glomerular pressure from sodium excretion. MR antago-
nism also reduces kidney oxidative stress and fibrosis [17].

High proteinuria is strongly linked to kidney and cardiovas-
cular risks, regardless of eGFR [18]. While significant proteinuria
is often defined as >1 g/day, levels >0.3 g/day can also predict
poor kidney outcomes [5]. Early proteinuria reduction lowers
long-term kidney risks [19]. Evidence for ACEIs/ARBs in IgAN
comes from small trials with inconsistent benefits, and no
studies show they slow kidney failure progression [20, 21].
Immunosuppressants also fail to prevent eGFR decline or ESRD
long-term [6, 22].

In this study, 40.5% and 44.9% of patients had prior im-
munosuppressive therapy (discontinued 17 and 19 months ear-
lier, respectively). A 6-month steroid treatment can reportedly
reduce proteinuria levels in the long term [23]. We found no


https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data

Q.-R. Wang et al.

'SJUIDSAID TB[N[[3D0IqY/IBIN{[ID ‘D ‘SISOIIISOINISUIO[S

reruawdas ‘[, ‘sisorasoniawold reyuswidas ‘s LuenyeoradAy Areqidesopus ‘g ‘AurenEoiadAy [eiduessw ‘N ‘9UNREIId WNISS IdS ‘SNI[[PW S333qeIp ‘N ‘a1nssaid poolq ‘dg ‘Xapul ssew Apoq ‘NG ‘duouaiauy + ISV 9 + ISVY

‘a8ejuadrad pue JUNOD Sk Blep

[e0110331eD "UOTIBIASD PIBPUE]S F UBIW Sk pajuasald aie proe dun QLojewsey ‘uiqoidowaey ‘9soon(d pooiq ‘wnipos ‘wnissejod 4199 ‘Urungry -98uel a[nienbiajul Yimm uerpaw se pajuasaid are swn Asdoiq “YDd ‘105 ‘INd 93V

454 (tz'st) sT6T (¥1°02) 1891 €6€° (c6'81) TT°81T (8szd)eLet syiuow ‘yuessarddnsounwitil UOLBNULUOISIP 03 SWILL
i) (6'%%) 0% (s'ov) 9¢ $€9’ (£°s¥) L€ (L7ob) €€ (%) u ‘&deraty aarssarddnsounwuat SNOIASIJ
ves’ (00€z ‘00°€) 00'TT (00'1Z ‘00°€) 00°CT 9LL (00'€z ‘00°€) 00'TT (00'zz ‘00°€) 00€T SYIUOW ‘UOTIEITPSW JO UOTRINg
sty (6°€9) 8% (c'09) €5 sty (9°55) s¥ (£'19) 05 (%) u ‘osop pa[[aqe] WNWIXBW JO %05 <
aYv/190V Jo AderayL
T (ov'zz ‘ove) oF'6 (0861 ‘08'7) 00°0T 95 (00'0z ‘09°7) 00T (08'1Z ‘05°€) 0E°TT SYIUOW ‘UOTIEDIPIW JO UOTEING
L6L (69%) 8¢ (67%) 0% SL8 (6'9%) 8¢ (£s) L (%) U ‘121198 Yaum Adeisyl,
0 0 0 0 sonaInIp y3tm Aderay,,
14 49 4 47 erwapidipradAyg
9 (08 9 (08 g snneday 3im sjusned
(014 61 91 [T erwadLNISdAH
Tt (c0)o (et (00)o [40)
(8%¢) 1€ (£'s2) €t (ege) L2 (t#2) 0T 10
15T LT )
(€aze €azc (s2)z (AR zL
(0'£2) e (s'z2) 0T (¢¥%2) ot (czo) 8t 1L
8L vl 1
615 (8°02) €9 (€'99) 6 665" (T'%2) 09 (#0s) L5 1SS
815 (£sT) 91 Fzr) 1T 9/§ (66) 8 29 139
ey (6'%%) o (9°09) s¥ 1E9° (6'9%) 8¢ (9°09) 1% TN ‘N
(%) u ‘uonyedyISSE PIOIXO
ozt (05°5‘002) 00°€ (002 0z2) 05°€ S1T (00°s ‘00°2) 00'€E (002 ‘002) 0C'€E s1eak ‘owmn Asdorg
Tz [8°S8 F 6¥'6¥€ 6%'¥6 F $£'€9€E 6SS’ 8%'€8 F ££°TSE 1%'¥6 F £6°09€ T/10w ‘pioe oun
9.8 FIS F 6L 1Y 6€'S T 99T [%S L67 F 00T 95'S F 0S'1¥ 9% YLID0}RWSRH
956" (ST'TST 8T'¥CT) 00°6ET (00'2ST00°82T) 00°0FT 786 0S'/T F TS°8€T LL6T F LS°SET 1/8 ‘uiqo8owaey
300" €TTF IV TTTF ETOVT geT’ YT F 16071 617 F 6£0%T T/I0WW ‘WNIpos
£90° 060 F 86'F% Y0 F 69F zs0° €8°0 F OT'S LSOF8LY T/[owu ‘3s00N{8 poo[g
8L 8E0F¥I¥ EEOTFELY 69% SE0TFSTY 9E0FIT¥ T/IOWW “WNISSEI0d
980° (06's¥'ST'0Y) Sh'z¥ (66'c%'0£'8€) 05°T¥ 080’ (TEFECT LEFSTTY /8 ‘urunqry
€6v" (cT'119°0) ££°0 (€T°T ‘85°0) 08°0 st (60T ‘19°0) 9£°0 (£1°1‘85°0) 08°0 8/394Dd
199’ 12°ST F ST'SL VLV F LVYL (86 96'¥C F 1T°EL 1S¥C F ST'EL LW €L T/UIW/TW YIDD
€es’ (00°%2T ‘00°92) 00°66 (00021 ‘00°82) 00°00T $S8° (00°8ZT ‘28°SZ) 00°€0T (00°'1ZT ‘00°82) 00°86 /10w ‘198
(8L (To1) 06 (60)¢ L Gk (98) £ (%) u ‘sak ‘Wa
£V6° (cc6) €8 (7'v6) ¥8 206° (€796) 82 (T's6) £ (%) u ‘08/0€T > dd > SHWW 09/06 ‘Aydieiary uoisusitadAH
088’ (8°¢¥) 6€ (6%%) OF s (cev) se (Ls¥) L (%) u ‘sof ‘uotsusrradAL
oSt (€29t ‘0£7T) TT'%C (00'9Z ‘€%'12) 06'€T B (1892 ‘00°22) €1'ST (S8'sT“£6°0T) 06°€T ZW/3% ‘ING
BT (¢9s) 0s (6%%) oF 454 (Tes) e (6'9%) 8¢ (%) u ‘orew ‘xS
6v6" (00°8% ‘00°2€) 00°9€ (00's¥ ‘00°€€) 00°6€ A7 (00'9% ‘00°z€) 00°9€ (00°S¥ ‘00°€€) 00°6€ s1eak ‘98v
d (68 = u) dnoid 1 + ISVY (68 = u) dnois 1SVY d (18 =u) dnoig 1 + ISVY (18 = u) dno1d 1Sy

uonendod sy

uonendod sdd

‘Surysjew 191je JusW[oIua 3y} e sjusned N3] jo sonsuLldeIRYD dUl[aseq T [qeL



Effect of finerenone in IgA nephropathy 7
A B
o () q-emeeme e () e e
[}
SR P <0.001 P<0.013
Sc¥E
c o 9
§2E _20- —204
Eo0 8 @ RASI group
&"3 é 2 H RASI + Finerenone
So2 +
o8 —401 —40+ +
» 8 o +
= C
885
[0 sq—) =
-3 -60 ; ; -60 . .
RASI RASI + Finerenone RASI RASI + Finerenone
Figure 2: Percentage change in least squares mean PCR at Month 6 relative to baseline in patients treated with finerenone.
Table 2: The PCR at baseline and 6 months and the number of people with different levels of PCR.
Patients in per protocol set Patients in full analysis set
RASI group RASI+F RASI group RASI+F
(n=181) (n=181) P (n=89) (n=89) P
Percentage change in PCR, % -34.7 (-39.5,-30.0) —46.1(-50.8,-41.4) <.001 -32.5(-39.5,-25.4) —45.1(-52.2,-38.1) .013
At baseline
Number of people with PCR >1 g/g, n (%) 28 (34.6) 24 (29.6) 405 30 (33.7) 27 (30.3) .634
PCR, g/g 0.80 (0.57,1.17)  0.76 (0.61,1.09)  .754  0.80(0.58,1.13)  0.77 (0.61,1.22)  .493
At 6 months
Number of people with PCR >1 g/g, n (%) 9 (11.1) 10 (12.3) 1 10 (11.2) 12 (13.5) .82
Number of people with PCR <0.3 g/g, n (%) 17 (21.0) 32 (39.5) 016 18 (20.2) 33 (37.1) .002
PCR, g/g 0.50 (0.3, 0.75) 0.40 (0.24, 0.57) .015 0.50 (0.30, 0.72) 0.40 (0.25, 0.57) .020
Frequency of patients with 30% decrease in 48 (59.3%) 61 (75.3) .044 54 (60.7) 66 (74.2) .078
PCR
Frequency of patients with 50% decrease in 28 (34.6) 52 (64.2) <.001 32 (36.0) 56 (62.9) .001
PCR
The percentage changes in PCR are presented as least square means and corresponding confidence intervals.
Treatment effect is expressed as the percentage change in PCR compared with baseline.
RASI + F, RASI + finerenone.
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Figure 3: Time trends of PCR slopes in the RASI and RASI + finerenone groups before and after finerenone initiation.

statistical difference between patients with or without prior
immunosuppressant use. Subgroup analysis showed better ef-
ficacy in patients with lower baseline proteinuria, likely be-
cause corticosteroids or immunosuppressants are not supe-
rior to supportive care in IgAN patients with mild proteinuria
(<1 g/g) [24].

The renoprotective effects of ACEIs can be divided into
haemodynamic and non-haemodynamic effects [25]. Early stud-
ies show ACEIs significantly lower blood pressure, and even ad-

justing diastolic pressure can benefit kidney function in patients
with high proteinuria. [26]. However, it is difficult to separate
blood pressure-lowering effects from ACEIs’ unique kidney ben-
efits. Long-term ACEI use provides durable renoprotection. In
addition, Wolf [27] et al. also suggested that high-risk patients
with proteinuria >1 g/day continue to benefit from long-term
ACEI therapy. This may explain why, in our study, despite stable
RASI use before enrolment, PCR still decreased by 32.5% after
6 months.
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Figure 4: Percent with >30% or >50% reduction in PCR during follow-up in two groups.

Table 3: Effect of finerenone on IgAN patients who have previously used immunosuppressants in the full analysis set.

RASI group (n = 36) RASI + F group (n = 40) P
Percentage change in PCR, % -34.0 (-40.6, -27.4) —42.1% (-48.3,-35.8) .083
At baseline
Number of people with PCR >1 g/g, n (%) 15 (41.7) 12 (30.0) .342
PCR, g/g 0.89 (0.57, 1.18) 0.74 (0.62, 1.29) 743
At 6 months
Number of people with PCR >1 g/g, n (%) 5(13.9) 7 (17.5) 759
Number of people with PCR <0.3 g/g, n (%) 10 (27.8) 15 (37.5) 465
PCR, g/g 0.52 (0.28, 0.78) 0.45 (0.26, 0.59) 435
The percentage changes in PCR were presented as least square means and corresponding CIs.
RASI + F, RASI + finerenone.
Table 4: Linear regression modelling results for percentage PCR decline.
Regression coefficient (B) Standard error P
Treatment group (RASI + F vs RASI) -0.289 0.060 .025
SGLT?2i usage status (yes vs no) -0.170 0.061 <.001
Interaction term (treatment group x SGLT2i use status) -0.203 0.120 .091
Covariate
Age (for each additional year) -0.005 0.003 .087
Gender (male vs female) 0.018 0.067 .783
Baseline eGFR (per 1 mL/min/1.73 m? increase) 0.01 0.049 .062
Diabetes (yes vs no) 0.026 0.145 .858
Baseline PCR (per 1 g/g increase) -0.064 0.040 .011
Hypertension (yes vs. no) 0.050 0.067 463

RASI + F, RASI + finerenone.

The FIGARO-DKD (Finerenone in Reducing Cardiovascu-
lar Mortality and Morbidity in Diabetic Kidney Disease) and
FIDELIO-DKD studies reported that most hyperkalemia events
were mild to moderate. In our study, serum potassium increased
by 0.17 mmol/L after 6 months, a known side effect of MR an-
tagonism [16]. The 2022 KDIGO guidelines recommend manag-
ing hyperkalemia with potassium-lowering measures before re-
ducing or stopping medication [28]. Patients with poorer kidney
function are more prone to hyperkalemia due to impaired potas-
sium metabolism [29]. In our study, two patients developed hy-
perkalemia: one discontinued due to elevated creatinine, while
the other normalized potassium after dose adjustment.

Our study found that both finerenone and dapagliflozin alone
significantly reduced proteinuria, but multiple regression anal-
yses showed no significant benefit from their combination. This
contrasts with Marup et al., who reported a significant reduc-
tion in albuminuria with the combination [30]. SGLT2 inhibitors

lower proteinuria by reducing intraglomerular pressure and im-
proving metabolic disorders, while finerenone works through
anti-inflammatory and antifibrotic effects [31]. The inconsis-
tent results may stem from varying synergistic or antagonis-
tic effects in different patient populations. Both studies in-
volved patients with baseline proteinuria <1 g/g, and the smaller
sample size may have influenced the response to combination
therapy.

No eGFR changes were observed in the RASI + finerenone
group, likely due to the short 6-month follow-up. While MRAs
may cause an initial eGFR decline, long-term eGFR typically sta-
bilizes [32]. The KDIGO guidelines emphasize the cardio-renal
benefits of such treatments and advise against discontinuing
therapy due to early, reversible eGFR declines [28].

This study offers a new treatment approach for IgAN. No
serious adverse events, like uncontrolled hyperkalemia or
hypotension, were reported in finerenone-treated patients.



Table 5: Serious adverse events and adverse events in RASI group
and RASI + F group.

RASI group RASI +F

Adverse (n=289) group (n = 89)
Serious adverse events, n 0 0
No. of adverse events, n (%)

1 17 (19.1) 20 (22.5)

>23 0 2(22)
Creatinine exceeds safety 1(1.1) 6(6.7
limit<, n (%)
Urinary tract infection®®, n (%) 7(7.9) 4 (4.5)
Hypotension®, n (%) 4 (4.5) 4 (4.5)
Hyperkalemia®, n (%) 0 2(2.2)
Upper respiratory tract 5 (5.6) 6(6.7)

infection, n (%)

Creatinine exceeds safety limit: in the RASI + F group, it refers to a 30% increase
in serum creatinine over baseline in patients receiving finerenone, and in the
RASI group, it means that the patient’s creatinine level is no longer suitable for
continuing to use the drug.

2All patients with urinary tract infection were taking SGLT2i orally.

b<cOne patient experienced both adverse events.

RASI + F, RASI + finerenone.

Systolic blood pressure changes stayed within 30 mmHg,
and no patients stopped medication due to low blood
pressure.

Several limitations of this study should be acknowledged.
First, the observational design risks residual confounding de-
spite multivariate adjustment for baseline proteinuria, eGFR,
and RASI use. Second, the 6-month median follow-up pre-
cludes assessment of composite endpoints (40% eGFR de-
cline/kidney failure) requiring extended observation. Third, the
limited sample size (n = 178) constrains subgroup analysis
power. These methodological constraints are counterbalanced
by the ongoing phase III FIND-CKD trial [33], which in a
32-month randomized controlled trial of >400 biopsy-proven
IgAN patients, with the primary endpoint being maintenance
of the eGFR slope. We look forward to the findings of this
trial.

CONCLUSION

In conclusion, among patients with IgAN, the significant reduc-
tion in PCR observed in those receiving finerenone alongside op-
timized RASI inhibitor therapy, without evidence of uncontrol-
lable adverse events, suggests the need for long-term studies in-
vestigating clinical endpoints.

SUPPLEMENTARY DATA

Supplementary data are available at Clinical Kidney Journal online.

ACKNOWLEDGEMENTS

We thank all the patients and researchers who participated in
this study.

FUNDING

This work was supported by grants from Zhejiang Provincial
Nature Science Foundation of China (No. LZ24H050001), the
National Nature Science Foundation of China (82170681) and

Effect of finerenone in IgA nephropathy | 9

Science and Technology Plan Major Project of Jinhua (No. 2023-
3-068).

AUTHORS’ CONTRIBUTIONS

Research idea, study design, participants’ enrollment: Q.-R.W.,
Y.Y.,L.-L.W,; participant follow-up: Q.-R.W,,H.P,,L.L., X.-FW,; data
analysis/interpretation and statistical analysis: Q.-R.W.,, Y.-EW.,
L.-L.W,; writing of manuscripts: Q.-R.-W., H.P,; supervision and
mentorship: Y.Y,, J.H., EH., M.-L.W. Each author contributed im-
portant intellectual content during manuscript drafting or revi-
sion and accepts accountability for the overall work by ensuring
that questions pertaining to the accuracy or integrity of any por-
tion of the work are appropriately investigated and resolved.

DATA AVAILABILITY STATEMENT

Upon submission, authors agree to make any materials, data and
associated protocols available upon request.

CONFLICT OF INTEREST STATEMENT

All the authors declared no competing interests.

REFERENCES

1. Rodrigues JC, Haas M, Reich HN. IgA Nephropathy. Clin J
Am Soc Nephrol 2017;12:677-86. https://doi.org/10.2215/CJN.
07420716

2. Barbour Sj, Herzenberg AM, Cattran DC. Oxford deriva-
tion, North American validation and VALIGA Consortia.
The MEST score provides earlier risk prediction in 1gA
nephropathy. Kidney Int 2016;89:167-75. https://doi.org/10.
1038/ki.2015.322

3. Kidney Disease: Improving Global Outcomes (KDIGO)
Glomerular Diseases Work Group. KDIGO 2021 clinical
practice guideline for the management of glomeru-
lar diseases. Kidney Int 2021;100:S1-276. https://doi.org/
10.1016/j.kint.2021.05.021

4. Ruggenenti P, Cravedi P, Chianca A et al. Rituximab
in idiopathic membranous nephropathy. J Am Soc
Nephrol ~ 2012;23:1416-25.  https://doi.org/10.1681/ASN.
2012020181

5. Lv J, Zhang H, Wong MG et al. Effect of oral methyl-
prednisolone on clinical outcomes in patients with IgA
nephropathy: the TESTING randomized clinical trial. JAMA
2017;318:432-42. https://doi.org/10.1001/jama.2017.9362

6. Rauen T, Eitner F, Fitzner C et al. Intensive supportive care
plus immunosuppression in IgA nephropathy. N Engl ] Med
2015;373:2225-36. https://doi.org/10.1056/NEJMoa1415463

7. Bakris GL, Agarwal R, Anker SD et al. Effect of finerenone
on chronic kidney disease outcomes in type 2 diabetes.
N Engl J Med 2020;383:2219-29. https://doi.org/10.1056/
NEJMo0a2025845

8. Pitt B, Filippatos G, Agarwal R et al. Cardiovascular events
with finerenone in kidney disease and type 2 diabetes.
N Engl ] Med 2021;385:2252-63. https://doi.org/10.1056/
NEJMoa2110956

9. Pitt B, Kober L, Ponikowski P et al. Safety and tolerabil-
ity 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


https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf125#supplementary-data
https://doi.org/10.2215/CJN.07420716
https://doi.org/10.1038/ki.2015.322
https://doi.org/10.1016/j.kint.2021.05.021
https://doi.org/10.1681/ASN.2012020181
https://doi.org/10.1001/jama.2017.9362
https://doi.org/10.1056/NEJMoa1415463
https://doi.org/10.1056/NEJMoa2025845
https://doi.org/10.1056/NEJMoa2110956

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

10 | Q.-R Wangetal.

randomized, double-blind trial. Eur Heart J 2013;34:2453-63.
https://doi.org/10.1093/eurheartj/eht187

Pedersen AB, Mikkelsen EM, Cronin-Fenton D et al. Missing
data and multiple imputation in clinical epidemiological re-
search. Clin Epidemiol 2017;9:157-66. https://doi.org/10.2147/
CLEP.S129785

Austin PC, White IR, Lee DS et al. Missing data in clinical
research: a tutorial on multiple imputation. Can J Cardiol
2021;37:1322-31. https://doi.org/10.1016/j.cjca.2020.11.010
Newgard CD, Haukoos JS. Advanced statistics: missing data
in clinical research—part 2: multiple imputation. Acad Emerg
Med 2007;14:669-78.

Lv J, Xu D, Perkovic V et al. Corticosteroid therapy in IgA
nephropathy. ] Am Soc Nephrol 2012;23:1108-16. https://doi.
org/10.1681/ASN.2011111112

Barfacker L, Kuhl A, Hillisch A et al. Discovery of BAY 94-8862:
a nonsteroidal antagonist of the mineralocorticoid recep-
tor for the treatment of cardiorenal diseases. ChemMedChem
2012;7:1385-403. https://doi.org/10.1002/cmdc.201200081
Yang J, Young MJ. Mineralocorticoid receptor antagonists-
pharmacodynamics and pharmacokinetic differences. Curr
Opin Pharmacol 2016;27:78-85. https://doi.org/10.1016/j.coph.
2016.02.005

Agarwal R, Kolkhof P, Bakris G et al. Steroidal and non-
steroidal mineralocorticoid receptor antagonists in car-
diorenal medicine. Eur Heart ] 2021;42:152-61. https://doi.
org/10.1093/eurheartj/ehaa736

Barrera-ChimalJ, Girerd S, Jaisser F. Mineralocorticoid recep-
tor antagonists and kidney diseases: pathophysiological ba-
sis. Kidney Int 2019;96:302-19. https://doi.org/10.1016/j kint.
2019.02.030

Ruilope LM, Ortiz A, Lucia A et al. Prevention of car-
diorenal damage: importance of albuminuria. Eur Heart ]
2023;44:1112-23. https://doi.org/10.1093/eurheartj/ehac683
Inker LA, Mondal H, Greene T et al. Early change in urine
protein as a surrogate end point in studies of IgA nephropa-
thy: an individual-patient meta-analysis. Am ] Kidney Dis
2016;68:392-401. https://doi.org/10.1053/j.ajkd.2016.02.042
Kohagura K, Arima H, Miyasato H et al. Add-on effect of an-
giotensin receptor blockade (Candesartan) on clinical remis-
sion in active IgA nephropathy patients treated with steroid
pulse therapy and tonsillectomy: a randomized, parallel-
group comparison trial. Kidney Blood Press Res 2018;43:780—
92.

Shimizu A, Takei T, Uchida K et al. Low-dose losartan ther-
apy reduces proteinuria in normotensive patients with im-
munoglobulin A nephropathy. Hypertens Res 2008;31:1711-7.
https://doi.org/10.1291/hypres.31.1711

Rauen T, Wied S, Fitzner C et al. After ten years of follow-
up, no difference between supportive care plus immuno-
suppression and supportive care alone in IgA nephropa-
thy. Kidney Int 2020;98:1044-52. https://doi.org/10.1016/.kint.
2020.04.046

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Pozzi C, Andrulli S, Del Vecchio L et al. Corticosteroid ef-
fectiveness in IgA nephropathy: long-term results of a ran-
domized, controlled trial. ] Am Soc Nephrol 2004;15:157-63.
https://doi.org/10.1097/01.ASN.0000103869.08096.4F

Pei G, Tan J, Tang Y et al. Corticosteroids or immuno-
suppressants were not superior to supportive care
in IgA nephropathy patients with mild proteinuria.
Medicine  (Baltimore) ~ 2020;99:e20513.  https://doi.org/
10.1097/MD.0000000000020513

Taal MW, Brenner BM. Renoprotective benefits of RAS
inhibition: from ACEI to angiotensin II antagonists. Kid-
ney Int 2000;57:1803-17. https://doi.org/10.1046/j.1523-1755.
2000.00031.x

Maschio G, Alberti D, Janin G et al. Effect of the angiotensin-
converting-enzyme inhibitor benazepril on the progression
of chronic renal insufficiency. The angiotensin-converting-
enzyme inhibition in progressive renal insufficiency Study
Group. N Engl ] Med 1996;334:939-45. https://doi.org/10.1056/
NEJM199604113341502

Wolf G, Ritz E. Combination therapy with ACE inhibitors
and angiotensin II receptor blockers to halt progression of
chronic renal disease: pathophysiology and indications. Kid-
ney Int 2005;67:799-812. https://doi.org/10.1111/§.1523-1755.
2005.00145.x

Kidney Disease: Improving Global Outcomes (KDIGO) Dia-
betes Work Group. KDIGO 2022 clinical practice guideline
for diabetes management in chronic kidney disease. Kidney
Int 2022;102:S1-127. https://doi.org/10.1016/j.kint.2022.06.
008

Clase CM, Carrero J-J, Ellison DH et al. Potassium homeosta-
sis and management of dyskalemia in kidney diseases: con-
clusions from a Kidney disease: improving global outcomes
(KDIGO) controversies conference. Kidney Int 2020;97:42-61.
https://doi.org/10.1016/j.kint.2019.09.018

Marup FH, Thomsen MB, Birn H. Additive effects of da-
pagliflozin and finerenone on albuminuria in non-diabetic
CKD: an open-label randomized clinical trial. Clin Kidney J
2024;17:sfad249. https://doi.org/10.1093/ckj/sfad249

Sen T, Heerspink HJL. A kidney perspective on the mech-
anism of action of sodium glucose co-transporter 2 in-
hibitors. Cell Metab 2021;33:732-9. https://doi.org/10.1016/j.
cmet.2021.02.016

Vaduganathan M, Ferreira JP, Rossignol P et al. Effects of
steroidal mineralocorticoid receptor antagonists on acute
and chronic estimated glomerular filtration rate slopes
in patients with chronic heart failure. Eur ] Heart Fail
2022;24:1586-90. https://doi.org/10.1002/ejhf.2635
Heerspink HJL, Agarwal R, Bakris GL et al. Design and base-
line characteristics of the finerenone, in addition to stan-
dard of care, on the progression of kidney disease in patients
with non-diabetic chronic kidney disease (FIND-CKD) ran-
domized trial. Nephrol Dial Transplant 2025;40:308-19. https:
//doi.org/10.1093/ndt/gfae132

Received: 3.1.2025; Editorial decision: 4.4.2025

© The Author(s) 2025. Published by Oxford University Press on behalf of the ERA. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction
in any medium, provided the original work is properly cited.


https://doi.org/10.1093/eurheartj/eht187
https://doi.org/10.2147/CLEP.S129785
https://doi.org/10.1016/j.cjca.2020.11.010
https://doi.org/10.1681/ASN.2011111112
https://doi.org/10.1002/cmdc.201200081
https://doi.org/10.1016/j.coph.2016.02.005
https://doi.org/10.1093/eurheartj/ehaa736
https://doi.org/10.1016/j.kint.2019.02.030
https://doi.org/10.1093/eurheartj/ehac683
https://doi.org/10.1053/j.ajkd.2016.02.042
https://doi.org/10.1291/hypres.31.1711
https://doi.org/10.1016/j.kint.2020.04.046
https://doi.org/10.1097/01.ASN.0000103869.08096.4F
https://doi.org/10.1097/MD.0000000000020513
https://doi.org/10.1046/j.1523-1755.2000.00031.x
https://doi.org/10.1056/NEJM199604113341502
https://doi.org/10.1111/j.1523-1755.2005.00145.x
https://doi.org/10.1016/j.kint.2022.06.008
https://doi.org/10.1016/j.kint.2019.09.018
https://doi.org/10.1093/ckj/sfad249
https://doi.org/10.1016/j.cmet.2021.02.016
https://doi.org/10.1002/ejhf.2635
https://doi.org/10.1093/ndt/gfae132
https://creativecommons.org/licenses/by/4.0/

	INTRODUCTION
	MATERIALS AND METHODS
	Study design and patients
	Procedures
	Outcomes
	Statistical analysis
	RESULTS
	Baseline characteristics
	Primary outcomes
	Secondary outcomes
	Safety and adverse events
	DISCUSSION
	CONCLUSION
	SUPPLEMENTARY DATA
	ACKNOWLEDGEMENTS
	FUNDING
	AUTHORS’ CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT
	CONFLICT OF INTEREST STATEMENT
	REFERENCES

