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Finerenone Reduced Albuminuria Over 6 Months and Was Well Tolerated in Adults With Type 1 Diabetes (T1D) and
Chronic Kidney Disease Regardless of Baseline HbA,. Levels or Diabetes Duration

[ Methods ] Finerenone reduced urinary albumin-to-creatinine ratio (UACR) more
than placebo across all HbA. and T1D duration tertiles
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*120 of 120 patients randomly assigned to finerenone and 120 of 122 patients randomly assigned to placebo in FINE-ONE had HbA:. measurements at baseline and
were included in this analysis.

ARTICLE HIGHLIGHTS

® Why did we undertake this study?
We conducted this analysis to determine whether the efficacy and safety of finerenone differed according to baseline hemoglobin A (HbA+.) level,
a proxy of glycemic control, or diabetes duration in adults with type 1 diabetes and chronic kidney disease.

® What is the specific question(s) we wanted to answer?
Do the albuminuria-lowering effect and safety profile of finerenone vary across baseline HbA,; and diabetes duration tertiles?

® What did we find?

Finerenone reduced urinary albumin-to-creatinine ratio compared with placebo and was well tolerated irrespective of HbA4; level or diabetes
duration.

® What are the implications of our findings?

These results suggest that finerenone provides kidney-protective benefits in type 1 diabetes regardless of glycemic control or diabetes duration,
supporting its potential role across a broad patient population.
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OBJECTIVE

To evaluate whether the efficacy and safety of finerenone varied by baseline he-
moglobin A,. (HbA,.) level, a proxy of glycemic control, and diabetes duration in
people with type 1 diabetes and chronic kidney disease (CKD).

RESEARCH DESIGN AND METHODS

Adults with type 1 diabetes, urinary albumin-to-creatinine ratio (UACR) 200 to
<5,000 mg/g, and estimated glomerular filtration rate (eGFR) 25 to <90 mL/min/
1.73 m? were randomly assigned (one to one) to finerenone or placebo. UACR change
from baseline over 6 months by baseline HbA, . and diabetes duration was analyzed.

RESULTS

Baseline HbA,. was available for 240 of 242 participants; mean (SD) HbA,,, diabetes
duration, and eGFR were 7.6% (1.1%; 60 [12] mmol/mol), 32.0 (14.2) years, and 58.9
(19.2) mL/min/1.73 m?, respectively. At 6 months, HbA,. (95% Cl) remained unchanged
(finerenone +0.03% [—0.14%, 0.20%]; placebo 0.00% [—0.12%, 0.11%]; between-group
difference +0.04% [—0.17%, 0.24%)]; P = 0.74). Over 6 months, median UACR decreased
from 574.6 to 373.5 mg/g with finerenone and from 506.4 to 475.6 mg/g with placebo,
corresponding to a —25% placebo-corrected change (95% Cl —35%, —13%; P = 0.0001).
Treatment effects were consistent across HbA, tertiles (<7.1%, =7.1% to <8.1%, and
>8.1%), with placebo-corrected UACR changes (95% Cls) of —17% (—40%, 13%), —18%
(—39%, 10%), and —37% (—55%, —13%), respectively (P interaction = 0.41). Effects
were similarly consistent across diabetes duration tertiles (P interaction = 0.70).
Overall safety and incidence of hyperkalemia were similar across HbA,_ tertiles.

CONCLUSIONS

In adults with type 1 diabetes and CKD, finerenone reduced UACR and was well
tolerated irrespective of HbA; level or diabetes duration.

Type 1 diabetes affects an estimated 9-10 million individuals worldwide, with >500,000
new cases diagnosed annually and global incidence increasing by up to 4% per year
between 2019 and 2025 (1). Chronic kidney disease (CKD) develops in up to 40% of
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people with type 1 diabetes and is associ-
ated with increased risks of kidney failure,
cardiovascular disease, and mortality (2-5).

Despite the high kidney and cardiovas-
cular risks in type 1 diabetes, few therapies
beyond renin-angiotensin system blockade
have been evaluated in large outcome tri-
als (6-8). In contrast, several agents, in-
cluding the nonsteroidal mineralocorticoid
receptor antagonist finerenone, have dem-
onstrated kidney and cardiovascular pro-
tections in people with type 2 diabetes
and CKD (7-10). Subsequent analyses
showed that with finerenone, these ben-
efits were largely mediated by reductions
in urinary albumin-to-creatinine ratio (UACR),
establishing albuminuria as a key pathway
linking treatment responses to clinical out-
comes (11). Because albuminuria plays a
similar role in the pathophysiology and
progression of CKD in types 1 and 2 diabe-
tes, UACR provides a bridging biomarker
to translate kidney-protective effects across
people living with diabetes (8,11-14).
Therefore, a short-term reduction in UACR
with finerenone is expected to translate into
long-term benefits in clinical kidney end points
in patients with type 1 diabetes. FINE-ONE
(Finerenone Efficacy and Safety in Chronic Kid-
ney Disease and Type One Diabetes) was
the first successful phase 3 cdlinical trial in
>30 years in people with type 1 diabetes and
CKD and applied this bridging biomarker con-
cept, demonstrating that finerenone signifi-
cantly reduced UACR over 6 months
compared with placebo (11,15).

Poor glycemic control and longer diabe-
tes duration are independently associated
with higher albuminuria levels, faster de-
cline in kidney function, and increased

cardiovascular risk in people with type 1
diabetes. Large registry and cohort studies,
as well as clinical trials, have demonstrated
graded relationships between hemoglobin
Aic (HbA;.) and mortality and between cu-
mulative glycemic exposure and develop-
ment and progression of kidney disease,
with higher HbA;. levels associated with
more rapid progression of CKD (16-19).
In addition, histopathological studies have
shown that higher HbA, levels are associ-
ated with structural kidney changes, in-
cluding glomerular and tubular basement
membrane thickening and mesangial ex-
pansion (20). Together, these findings sug-
gest that individuals with elevated HbA,.
or long-standing diabetes may have more
advanced underlying kidney disease. Fur-
thermore, studies in diabetes indicate that
longer disease duration and more advanced
disease may be associated with attenuated
treatment responses, suggesting that cu-
mulative disease burden could influence
responsiveness to therapy (21). Determin-
ing whether the kidney-protective effects
of finerenone are consistent across the
spectrum of glycemic control and diabetes
duration is therefore clinically important.
Here, we report a prespecified post hoc
exploratory analysis of the FINE-ONE trial
evaluating the effect of finerenone on UACR
across tertiles of baseline HbA;. and diabetes
duration to assess the consistency of treat-
ment effects in clinically relevant subgroups
of people with type 1 diabetes and CKD.

RESEARCH DESIGN AND METHODS
Study Design

The FINE-ONE trial was a randomized, pro-
spective, double-blind, global, multicenter

Beernink and Associates

phase 3 study evaluating once-daily finere-
none versus placebo in individuals with
type 1 diabetes and CKD. The trial design
and primary results have been published
previously (11,15). The study protocol was
approved by an independent review board
or independent ethics committee at each
participating site, and all participants pro-
vided written informed consent. An indepen-
dent data and safety monitoring committee
was established to oversee participant safety
and overall study conduct. FINE-ONE was
conducted in accordance with the princi-
ples of the Declaration of Helsinki and
the International Council for Harmonisa-
tion Guidelines for Good Clinical Practice.
The trial is registered on ClinicalTrials.gov
(NCT05901831).

Participants

Eligible individuals were aged >18 years
with a diagnosis of type 1 diabetes, de-
fined as continuous insulin treatment ini-
tiated within 1 year of diagnosis or, for
individuals with onset after the age of
35 years, documented history of type 1
diabetes autoantibodies, hospitalization for
ketoacidosis, or undetectable C-peptide.
Participants were required to have been re-
ceiving a stable dose of an ACE inhibitor or
angiotensin receptor blocker for at least
4 weeks before screening (maximally toler-
ated doses were not required) and have an
HbA;. level <10.0% (<86 mmol/mol), an
estimated glomerular filtration rate (eGFR)
of >25 to <90 mL/min/1.73 m?, and a
UACR of >200 to <5,000 mg/g (>22.6 to
<565 mg/mmol). Participants were excluded
if they had a diagnosis of type 2 diabetes
or a serum potassium level >4.8 mmol/L
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or had used a glucagon-like peptide 1 re-
ceptor agonist or sodium—glucose cotrans-
porter 1/2 inhibitor within 8 weeks before
screening.

Random Assignment

Participants were randomly assigned one
to one to finerenone or matching placebo
using an interactive response technology.
On day 1, finerenone (or matching pla-
cebo) was administered orally in addition
to standard care (either an ACE inhibitor
or angiotensin receptor blocker). The start-
ing dose of finerenone was based on base-
line eGFR; participants with an eGFR
>60 mL/min/1.73 m? received 20 mg,
whereas those with an eGFR >25 to
<60 mL/min/1.73 m? received 10 mg. Dose
uptitration to 20 mg (the target dose)
was permitted after 30 days if serum po-
tassium was <4.8 mmol/L and the de-
crease in eGFR was <30% compared with
the rate in the previous visit. Correspond-
ing sham uptitrations were performed in
the placebo group.

Study Visits and Assessments

After random assignment, participants at-
tended scheduled study visits at months 1,
3, and 6, with a follow-up visit at month 7
(~30 days after treatment discontinua-
tion). At each visit, blood and urine sam-
ples were collected for assessment of
UACR, eGFR, and serum potassium, ex-
cept at month 1, when UACR was not col-
lected. UACR was measured using three
first-morning void urine samples collected
on the 2 days preceding the visit and on
the morning of the visit, with analysis per-
formed by a central laboratory. Serum po-
tassium was assessed at every scheduled
visit using both central and local measure-
ments. HbA;. was measured in a protocol-
ized manner at baseline and months 3
and 6, with all samples analyzed centrally.
Diabetes duration was determined from
the documented date of diagnosis in the
medical record and recorded at study
entry.

Study Outcomes

The full list of study outcomes in the
FINE-ONE trial has been reported previ-
ously (15). The primary efficacy outcome
was the relative change in UACR over a
period of 6 months, and secondary safety
outcomes included the number of patients
with adverse events, serious adverse events
that started or worsened after the first

dose of study medication and up to 3 days
after any temporary or permanent inter-
ruption of study intervention, and adverse
events leading to treatment discontinua-
tion. Hyperkalemia and hypoglycemia were
captured based on investigator-reported
adverse events using Medical Dictionary
for Regulatory Activities preferred terms
corresponding to hyperkalemia, blood
potassium increase, or hypoglycemia, re-
spectively. Hyperkalemia events could
be informed by central or local potassium
measurements, using serum or plasma
samples depending on country-specific
laboratory practice. In this prespecified
analysis, we evaluated the impact of base-
line HbA,. and diabetes duration on the
relative change in UACR over a period of
6 months. We also report the incidence of
adverse events up to month 6 by baseline
HbA;. and evaluated change in HbA;.
from baseline to months 3 and 6.

Statistical Analyses

The primary efficacy analysis evaluated
the geometric mean ratio for the change
from baseline in log-transformed UACR
over the 6-month study period. This anal-
ysis was conducted in the full-analysis
population, which included all participants
who underwent random assignment. Treat-
ment effect was analyzed with the use of
a mixed model for repeated measures,
which included treatment group, visit,
treatment-by-visit interaction, and log-
transformed baseline UACR as covariates
and log-transformed baseline-by-visit in-
teraction to characterize baseline-specific
results over time (full details have been
reported previously) (11).

Prespecified exploratory analyses evalu-
ated treatment effects on UACR across ter-
tiles of baseline HbA;. (<7.1% [<54 mmol/
mol], >7.1% to <8.1% [>54 to <65 mmol/
mol], and >8.1% [>65 mmol/mol]) and
type 1 diabetes duration (<25, >25 to
<38, and >38 years). These analyses were
conducted in all patients with a baseline
HbA,. measurement. These subgroup anal-
yses used an extension of the primary
mixed model for repeated measures that
additionally included fixed effects for
subgroup and an interaction term, which
included visit, treatment, and subgroup.
Additional exploratory analyses evaluated
treatment effects across the continuous
ranges of baseline HbA,. and diabetes du-
ration using models incorporating restricted
cubic splines and their interactions with
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treatment and visit. No adjustments were
made for multiple comparisons, given the
exploratory nature of these analyses. A
two-sided P value <0.05 was considered
to indicate statistical significance.

Safety analyses were performed in the
safety analysis set, defined as all ran-
domly assigned participants who received
at least one dose of study medication. Ad-
verse events, serious adverse events, and
hyperkalemia were summarized descrip-
tively by treatment group and baseline
HbA, tertile. Data analyses were performed
using R software.

Data and Resource Availability

The availability of the data underlying this
publication will be determined according
to Bayer’s commitment to the European
Federation of Pharmaceutical Industries
and Associations/Pharmaceutical Research
and Manufacturers of America principles
for responsible clinical trial data sharing.
This pertains to scope, time point and pro-
cess of data access. As such, Bayer com-
mits to sharing, on request from qualified
scientific and medical researchers, patient-
level clinical trial data, study-level clinical
trial data, and protocols from clinical trials
in patients for medicines and indications
approved in the U.S. and European Union
(EV) as necessary for conducting legitimate
research. This applies to data on new med-
icines and indications that have been ap-
proved by the US. and EU regulatory
agencies on or after 1 January 2014. Inter-
ested researchers can use www.vivli.org
to request access to anonymized patient-
level data and supporting documents from
clinical studies to conduct further research
that can help advance medical science or
improve patient care. Information on the
Bayer criteria for listing studies and other
relevant information is provided in the
member section of the portal. Data access
will be granted to anonymized patient-
level data, protocols, and clinical study re-
ports after approval by an independent
scientific review panel. Bayer is not in-
volved in the decisions made by the inde-
pendent review panel. Bayer will take all
necessary measures to ensure that pa-
tient privacy is safeguarded.

RESULTS

Baseline Characteristics

Baseline HbA,. and diabetes duration were
available for 240 of 242 participants en-
rolled in FINE-ONE (Table 1). Overall, the
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Table 1—Baseline characteristics by baseline HbA;. tertile

Mean (SD)*
Tertile 1+ Tertile 2+ Tertile 3+
Finerenone Placebo Finerenone Placebo Finerenone Placebo Total
(n =31) (n = 45) (n =43) (n = 41) (n = 46) (n = 34) (N = 240)
Age, years 51.5(13.9) 513 (13.3) 53.7 (16.0) 50.8 (13.9) 48.8 (12.3) 53.2 (12.2) 51.5 (13.6)
Female sex, n (%) 10 (32.3) 15 (33.3) 15 (34.9) 12 (29.3) 16 (34.8) 16 (47.1) 84 (35.0)
Race, n (%)

White 21 (67.7) 32 (71.1) 32 (74.4) 32 (78.0) 32 (69.6) 24 (70.6) 173 (72.1)

Asian 7 (22.6) 12 (26.7) 8 (18.6) 8 (19.5) 8 (17.4) 5 (14.7) 48 (20.0)

Black or African American 1(3.2) 1(2.2) 2 (4.7) 0 6 (13.0) 5 (14.7) 15 (6.2)

Other# 2 (6.5) 0 1(2.3) 1(2.4) 0 0 4 (1.7)
Ethnicity, n (%)

Hispanic or Latino 3(9.7) 3 (6.7) 4 (9.3) 4 (9.8) 4 (8.7) 2 (5.9) 20 (8.3)
Diabetes duration, years 33.3 (14.7) 32.4 (15.6) 36.7 (14.5) 31.8(14.7) 26.7 (11.6) 31.4 (12.9) 32.0 (14.2)
HbA,.

% 6.5 (0.5) 6.5 (0.5) 7.5 (0.3) 7.5 (0.3) 8.9 (0.5) 8.8 (0.4) 7.6 (1.1)

mmol/mol 48 (5.5) 48 (5.5) 58 (3.3) 58 (3.3) 74 (5.5) 73 (4.4) 60 (12.0)

Range, min—max

% 5.2-7.0 4.8-7.0 7.1-8.1 7.1-8.1 8.2-10.0 8.2-9.7 4.8-10.0

mmol/mol 33-53 29-53 54-65 54-65 66—86 66-83 29-86
Body weight, kg§ 78.2 (15.9) 76.0 (19.9) 80.6 (20.8) 86.3 (23.5) 83.3 (18.5) 77.1(23.2) 80.4 (20.6)
BMI, kg/m?§ 27.2(52) 263 (59) 28.0(59) 285(59) 27.8(51) 27.1(80)  27.5(6.0)
eGFR, mL/min/1.73 m?|| 56.2 (17.8) 56.7 (19.6) 59.0 (20.5) 59.2 (16.6) 60.9 (19.7) 60.9 (21.4) 58.9 (19.2)
eGFR distribution, n (%), mL/min/1.73 m?

<45 10 (32.3) 14 (31.1) 11 (25.6) 9 (22.0) 11 (23.9) 8 (23.5) 63 (26.2)

45 to <60 9 (29.0) 10 (22.2) 12 (27.9) 10 (24.4) 11 (23.9) 9 (26.5) 61 (25.4)

>60 12 (38.7) 21 (46.7) 20 (46.5) 22 (53.7) 24 (52.2) 17 (50.0) 116 (48.3)
UACR, median (IQR), mg/g 622 500 566 484 604 570 549

(282-1,066) (248-1,401) (400-924) (325-1,079) (307-1,301) (320-913) (298-1,217)
UACR distribution, n (%), mg/g

<300 9 (29.0) 17 (37.8) 8 (18.6) 10 (24.4) 12 (26.1) 7 (20.6) 63 (26.2)

300-1,000 14 (45.2) 14 (31.1) 25 (58.1) 20 (48.8) 18 (39.1) 19 (55.9) 110 (45.8)

>1,000 8 (25.8) 14 (31.1) 10 (23.3) 11 (26.8) 16 (34.8) 8 (23.5) 67 (27.9)
Systolic blood pressure, mmHg 134.7 (17.6) 133.6 (19.2) 137.3 (15.9) 137.1 (15.3) 137.0 (14.6) 131.4 (18.9) 135.3 (16.9)
Serum potassium, mmol/L 4.7 (0.4) 4.5 (0.5) 4.6 (0.4) 4.6 (0.4) 4.6 (0.4) 4.6 (0.4) 4.6 (0.4)

IQR, interquartile range. *Data are mean (SD) unless otherwise indicated. tTertile 1, <7.1% (<54 mmol/mol); tertile 2, >7.1% to <8.1% (>54
and <65 mmol/mol); tertile 3, >8.1% (>65 mmol/mol). ¥Two participants in the finerenone group were Native American or Native Alaskan,
and race or ethnic group was not reported for one participant in each group. §Data were missing for two participants across the HbA;. sub-
groups: one in the finerenone group (tertile 2) and one in the placebo group (tertile 1). ||Calculated with the use of the Chronic Kidney Dis-

ease Epidemiology Collaboration equation (25).

mean age was 51.5 years; 84 participants
(35.0%) were female, and 173 (72.1%)
were White. Mean (SD) baseline HbA;.,
diabetes duration, and eGFR were 7.6%
(1.1%; 60 [12.0] mmol/mol), 32 (14.2)
years, and 58.9 (19.2) mL/min/1.73 m?,
respectively. Median UACR was 549 mg/g
overall. Baseline characteristics were gen-
erally similar across baseline HbA;. and
diabetes duration tertiles and between
treatment groups. By HbA,. tertile, me-
dian UACR values for finerenone and pla-
cebo were 622 and 500 mg/g in tertile 1,
566 and 484 mg/g in tertile 2, and 604

and 570 mg/g in tertile 3, respectively. By
diabetes duration tertile, median UACR
values for finerenone and placebo were
684 and 551 mg/g in tertile 1, 566 and
513 mg/g in tertile 2, and 511 and 443 mg/g
in tertile 3, respectively (Supplementary
Table 1).

HbA,. Effect

Change from baseline in HbA;. during the
6-month study period is shown in Fig. 1A.
At month 6, HbA;. remained stable in both
treatment groups. The mean change from
baseline was +0.03% (95% CI —0.14%,

0.20%) in the finerenone group and 0.00%
(95% Cl —0.12%, 0.11%) in the placebo
group, corresponding to a between-group
difference of +0.04% (95% Cl —0.17%,
0.24%; P=0.74).

Treatment Effects on UACR by
Baseline HbA;. and Diabetes
Duration Tertile

Over the 6-month study period, median
UACR decreased from 574.6 to 373.5 mg/g
with finerenone and from 506.4 to
475.6 mg/g with placebo, corresponding
to a placebo-corrected UACR change of
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—25% (95% Cl —35%, —13%; P = 0.0001)
(15). Finerenone reduced UACR from
baseline across all HbA, tertiles. The
placebo-corrected treatment effects
(95% CI) were —17% (—40%, 13%; P =
0.230), —18% (—39%, 10%; P = 0.183),
and —37% (—55%, —13%; P = 0.006) in
tertiles 1, 2, and 3, respectively (Fig. 18
and Table 2). The treatment effect did
not differ significantly across HbA, tertiles
(P interaction = 0.41).

Finerenone also reduced UACR across
all diabetes duration tertiles (<25, >25 to
<38, and >38 years) over 6 months. The

placebo-corrected treatment effects
(95% Cl) were —18% (—39%, 12%; P =
0.212), —30% (—49%, —4%; P = 0.029),
and —30% (—49%, —4%; P = 0.029) in ter-
tiles 1, 2, and 3, respectively (Fig. 1C and
Supplementary Table 2). There was no
significant interaction between treat-
ment effects and diabetes duration tertile
(P interaction = 0.70).

Finerenone reduced UACR across the
full range of baseline HbA;. and type 1 dia-
betes duration when modeled as continuous
variables, with no significant interactions be-
tween treatment effect and baseline HbA;.

Figure 1—A-C: Overall change in HbA;. (A) and UACR responses by baseline HbA;. (B) and diabetes duration (C) tertiles over the 6-month study
period. A: Least squares (LS) mean change from baseline in HbA;. (%) over the 6-month study period for finerenone and placebo. Left y-axis repre-
sents HbA,. as percentage, and right y-axis represents HbA;. in mmol/mol. B: Percentage change from baseline to month 6 in UACR by baseline
HbA; tertile (<7.1%, >7.1% to <8.1%, and >8.1%) for each treatment group. C: Percentage change from baseline to month 6 in UACR by diabetes
duration tertile (<25, >25 to <38, and >38 years) for each treatment group. Error bars indicate 95% Cls. Log-transformed UACR ratios from base-
line through month 6 were analyzed using mixed model for repeated measures including fixed effects for treatment group, visit, treatment-by-visit
interaction, baseline log-transformed UACR, and baseline-by-visit interaction, with unstructured within-patient covariance matrix across visits.
Model estimates were back-transformed and are presented as geometric mean ratio. Subgroup analyses were performed using extension of this
model that additionally included fixed effects for subgroup and corresponding interaction terms.

(P interaction = 0.27) or diabetes duration
(P interaction = 0.27) (Fig. 2A and B).

Safety

Adverse events by HbA, tertile are shown
in Supplementary Table 3. Across tertiles,
the overall rates of adverse events and
serious adverse events were similar be-
tween treatment groups. The frequency
of treatment-emergent hyperkalemia was
higher with finerenone than with placebo.
Investigator-reported hyperkalemia occurred
in two (6.7%), five (11.6%), and five (10.9%)
participants receiving finerenone in tertiles
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Table 2—Treatment effect by HbA;. tertile: percentage change of UACR over

6-month study period versus baseline

% (95% Cl)

Difference between

Finerenone Placebo finerenone and placebo P
Tertile 1 (n = 73)* 21 (-36, —1) —4 (-23, 20) —17 (-40, 13) 0.230
Tertile 2 (n = 79)* —43 (-53, —31) —30 (45, —12) —18 (-39, 10) 0.183
Tertile 3 (n = 72)* -43 (=52, -31) -9 (-31, 19) —37 (-55, —13) 0.006
Overall (n = 224)  —34 (=40, —27) —12 (=21, -2) —25 (=35, —13) 0.0001+

*Tertile 1, <7.1% (<54 mmol/mol); tertile 2, >7.1% to <8.1% (>54 and <65 mmol/mol);
tertile 3, >8.1% (>65 mmol/mol). tDerived from the primary FINE-ONE analyses (full analy-
sis set, N = 242) that used multiple imputation (15).

1, 2, and 3, respectively, and in two (4.4%),
two (4.9%), and zero participants receiving
placebo. Treatment discontinuation because
of hyperkalemia was infrequent, occurring in
none of the 120 participants receiving pla-
cebo and in two of 119 participants receiving
finerenone (1.7%), with the two events
occurring in tertiles 2 and 3. Treatment-
emergent diabetic ketoacidosis was infre-
quent across HbA,. tertiles. Two events
occurred in participants receiving finere-
none, both in tertile 3, and three events
occurred with placebo, with one event in
each tertile. Treatment-emergent hypo-
glycemia was also infrequent, with two
events in the finerenone group (one each

A

in tertiles 2 and 3) and seven events in the
placebo group (two, two, and three events
in tertiles 1, 2, and 3, respectively).

CONCLUSIONS

This prespecified subgroup analysis of the
FINE-ONE trial showed that the benefits
of finerenone in adults with type 1 diabe-
tes and CKD were consistent regardless of
baseline HbA,. level or diabetes duration.
In line with the overall FINE-ONE results
(15), finerenone reduced UACR more than
placebo across all HbA;. and diabetes
duration tertiles, with consistent effects
observed across the continuous ranges
of baseline HbA;. and diabetes duration.

B

Beernink and Associates

Decades of observational research in
type 1 diabetes have shown that poor gly-
cemic control, longer diabetes duration,
and higher levels of albuminuria are each
strong predictors of progressive kidney
disease and cardiovascular complications
(16—18,22). Long-term cohort studies and
clinical trials have consistently demon-
strated that elevated HbA,. is associated
with more rapid progression of kidney
disease, even after accounting for other
risk factors (17-19). Similarly, duration of
type 1 diabetes has emerged as a major
determinant of both kidney and cardio-
vascular risks, with earlier onset linked to
markedly higher lifetime rates of cardio-
vascular events and premature mortality
(16,18). However, CKD may also develop
in individuals with relatively good glyce-
mic control, suggesting that nonglycemic
mechanisms, such as hypertension and ge-
netic predisposition, among others, may
contribute substantially to kidney disease
progression in some patients. Against this
background, the consistent albuminuria-
lowering effect of finerenone across vary-
ing levels of HbA;. and disease duration
suggests that key metabolic and historical
disease factors do not materially modify
short-term therapeutic response. Overall,
these results support the potential use
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Figure 2—A and B: Effect of finerenone on UACR across continuous baseline HbA,. (A) and type 1 diabetes duration (B). Associations are shown of
baseline HbA. (A) and type 1 diabetes duration (B) with change from baseline in UACR over 6-month study period for finerenone and placebo. Log
ratio from baseline UACR shown on y-axis, and baseline HbA;. (A) and type 1 diabetes duration (B) shown on x-axis. Analyses were based on mixed
model for repeated measures evaluating treatment effects across continuous range of baseline HbA;. and diabetes duration using restricted cubic
splines and their interactions with treatment and visit, adjusting for baseline log-transformed UACR and baseline-by-visit interaction, with unstruc-
tured within-patient covariance matrix across visits.
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of finerenone across the broad clinical
spectrum of adults with type 1 diabetes
and CKD. Although tests for interaction
were not statistically significant, numeri-
cally greater reductions in UACR were
observed in participants with higher HbA,.
levels and longer diabetes duration. These
observations should not be overinter-
preted; however, they may suggest that
individuals at higher risk derive at least
comparable, if not greater, benefit.

The albuminuria-lowering effect of fi-
nerenone observed across HbA;. and di-
abetes duration tertiles in FINE-ONE is
consistent with findings from FIDELIO-
DKD (Finerenone in Reducing Kidney Fail-
ure and Disease Progression in Diabetic
Kidney Disease), a large phase 3 trial con-
ducted in people with type 2 diabetes
and CKD (9). A post hoc analysis of
FIDELIO-DKD demonstrated similar reduc-
tions in UACR across HbA,. subgroups,
with no modification of treatment effect
by baseline glycemic control (23). Addi-
tionally, pooled analyses of the FIDELIO-
DKD and FIGARO-DKD (Finerenone in
Reducing Cardiovascular Mortality and
Morbidity in Diabetic Kidney Disease)
trials showed that the effects of finere-
none on cardiovascular outcomes and CKD
progression were consistent across cat-
egories of baseline HbA;. and diabetes du-
ration (24). Together, these data suggest
that the albuminuria-lowering and kid-
ney and cardiovascular protective effects
of finerenone are robust across varying
metabolic profiles in CKD associated with
diabetes. The present findings extend this
observation from type 2 to type 1 diabetes.

Moreover, the incidence of adverse
events and serious adverse events was
similar between treatment groups across
HbA,. tertiles. Importantly, there was no
excess occurrence of diabetic ketoacidosis
in the finerenone group compared with
the placebo group, and rates of hypogly-
cemia were not increased. Together, these
findings support the glycemic and meta-
bolic safety of finerenone in people with
type 1 diabetes and CKD.

Although the subgroup analysis reported
here was prespecified, the number of par-
ticipants per subgroup was small. The study
was not powered to detect differences or
interaction effects across tertiles, and the
lack of statistically significant interaction
should be interpreted in the context of
limited statistical power. Moreover, the
relatively short 6-month treatment pe-
riod constrained the ability to evaluate

longer-term kidney outcomes; this is a
limitation associated with the challenges of
conducting a large, long-term trial in this
population. However, in long-term studies
in type 2 diabetes, effects of finerenone on
UACR stabilized after ~4 months (9,10).

In conclusion, this prespecified analysis
of the FINE-ONE trial demonstrated that
finerenone reduced UACR compared with
placebo, irrespective of baseline HbA;.
level or diabetes duration, and was well
tolerated. These findings indicate that
neither glycemic control, as reflected by
HbA,, nor duration of type 1 diabetes ma-
terially modified the short-term response
to finerenone. Together with prior evidence
highlighting the strong prognostic impor-
tance of HbA,, diabetes duration, and al-
buminuria in this population, the present
results support the potential applicability
of finerenone across diverse clinical pro-
files of adults with type 1 diabetes and
CKD.

Acknowledgments. The authors thank all in-
vestigators, trial teams, and participants for
their participation in the trial; the data moni-
toring committee for its great work; and our
collaborators, namely, Breakthrough T1D (formerly
JDRF) and American Association for Kidney Pa-
tients, for their tremendous efforts to recruit
patients with type 1 diabetes and CKD. Medical
writing and editorial assistance were provided
by Kaity McCafferty Layte, Omnicom Health
Medical Communications. Analyses were per-
formed by the University Medical Center Gro-
ningen (J.D. Smeijer and N. Jongs) using R
with the use of original data.

Funding. H.J.L.H. is a member of the Kidney
Week 2025 Program Committee for the Ameri-
can Society of Nephrology. A.L.B. is supported
by the Deutsche Forschungsgemeinschaft and
the German Federal Ministry for Education and
Research via the German Center for Diabetes
Research. A.L.B. has received research support
from the University Hospital Tubingen. H.M.C.
has received research grants from the Chief Sci-
entist Office, Diabetes UK, European Commis-
sion (Innovative Medicines Initiative/HORIZON),
Breakthrough T1D, and Medical Research
Council (UK Research and Innovation). P-H.G.
has received lecture fees from SCI-Arc. C.M.
has received financial compensation for serving
on speakers’ bureau from KU Leuven and is
president of the European Association for the
Study of Diabetes. S.E.R. has received research
grants from the National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK) to
Joslin Diabetes Center. K.R.T. has received re-
search grants from the National Institute on
Minority Health and Health Disparities, NIDDK,
the National Heart, Lung, and Blood Institute,
the National Center for Advancing Translational
Sciences, the National Institutes of Health Director’s
office, and the Centers for Disease Control and
Prevention and investigator-initiated grant support

from the Doris Duke Charitable Foundation, Be-
naroya Research Institute, and Breakthrough T1D;
served as chair of data and safety monitoring
boards for NIDDK and the George Clinical Insti-
tute; and served as chair for the Diabetic Kidney
Disease Collaborative and Kidney Week 2025 Pro-
gram Committee, both for the American Society
of Nephrology. J.S.S. has served as chair of the
strategic advisory board of the EU EDENTIFI
Consortium. M.L.C. has received research
support from the NIDDK (R01DK1210191 and
U01DK133097) and Breakthrough T1D (JDRF5-
SRA-2024-1471-M-B). P.F. has served in leader-
ship or fiduciary roles in the Italian Society of
Diabetes. U.P. has served as editor in chief of
Journal of Endocrinological Investigation. J.B.M.
has received grants (to the institution) from the
National Institutes of Health and loyalties or licenses
from Washington University. PR. has received study
drugs for investigator-initiated studies from Lexicon,
Bayer, AstraZeneca, and Novo Nordisk.

Duality of Interest. The FINE-ONE trial was
funded by Bayer AG, Leverkusen, Germany.
Medical writing and editorial assistance was
funded by Bayer AG. J.M.B. has received confer-
ence travel support from AstraZeneca. H..LH.
has received consulting fees from AstraZeneca,
Alexion, Amgen, Bayer, Boehringer Ingelheim, Bi-
ocity Pharmaceutics, Dimerix, Eli Lilly, Novartis,
Novo Nordisk, Roche, and Travere Therapeutics;
research funding from AstraZeneca, Bayer, Boeh-
ringer Ingelheim, Otsuka, and Novo Nordisk; and
honoraria for lectures from AstraZeneca, Bayer,
and Novo Nordisk. A.L.B. has received research
support from AstraZeneca, Boehringer Ingelheim,
and Eli Lilly and consulting fees from Bayer, Eli
Lilly, and Novo Nordisk. D.Z.l.C. has received
honoraria from Boehringer Ingelheim/Eli Lilly,
Merck, AstraZeneca, Sanofi, Mitsubishi Tanabe,
AbbVie, Janssen, Amgen, Bayer, Prometric, Bris-
tol Myers Squibb, Maze, Gilead, CSL Behring,
Otsuka, Novartis, Youngene, Lexicon, Inversago,
GlaxoSmithKline, Biobridge, Vantage, Altimmune,
and Novo Nordisk and operational funding for
clinical trials from Boehringer Ingelheim/Eli Lilly,
Merck, Janssen, Sanofi, AstraZeneca, CSL Behring,
Lexicon, Novo Nordisk, and Bayer. H.M.C. has re-
ceived research grants from Sanofi, has partici-
pated on an advisory board for Novo Nordisk,
and holds stock in Roche Pharmaceuticals. P-H.G.
has received lecture fees from Astellas, Astra
Zeneca, Bayer, Berlin Chemie, Boehringer Ingelheim,
Eli Lilly, Elo Water, Medscape, MSD, Mundi-
pharma, Novartis, Novo Nordisk, PeerVoice, and
Sanofi and served as an advisory board mem-
ber for AbbVie, Astellas, Bayer, Boehringer
Ingelheim, Eli Lilly, Janssen, Medscape, MSD,
Mundipharma, Nestlé, Novartis, Novo Nordisk,
and Sanofi. LJ. has received consulting or lec-
ture fees from Eli Lilly, Novo Nordisk, Merck,
Bayer, Sanofi-Aventis, MSD, AstraZeneca,
Boehinger Ingelheim, Abbott, Fosun Pharma,
Innovent Biologics, Gan & Lee Pharmaceuticals,
Sinocare, and SIBIONICS. C.M. has served on
advisory panels for Bayer, Biomea Fusion, Boeh-
ringer Ingelheim, Eli Lilly, Abbott, Insulet, Med-
tronic, Novartis, Novo Nordisk, Roche, SAB Bio,
Sanofi, and Vertex; received research support
through KU Leuven from Dexcom, Abbott, Novo
Nordisk, and Sanofi; and served on speakers’
bureau for Novo Nordisk, Sanofi, Eli Lilly,
Medtronic, Roche, Dexcom, Insulet, Vertex,

9z0z A INC 6z uo J19sN NIHONI WNYINTZ ZLTOHATEH Aq Jpd "Z880929P /60€T88 /VEYT /8 /61 /4pd -2 9 11 1€ /o 1ed /60 *s [euno [sa 1age 1p //:d 11y Wo 1} papeo jumod



diabetesjournals.org/care

and Abbott. S.E.R. has received research
grants from AstraZeneca and Bayer and con-
sulting fees from Bayer, Travere Therapeu-
tics, and Novo Nordisk. K.R.T. has received
investigator-initiated grant support from Tra-
vere Therapeutics, Bayer, and Otsuka; con-
sultancy fees from Alnylam, AstraZeneca,
Bayer, Boehringer Ingelheim, GlaxoSmithK-
line, Eli Lilly, Novo Nordisk, Otsuka, ProKidney,
and Roche; speaker fees from Novo Nordisk,
Bayer, Boehringer Ingelheim, AstraZeneca, and
Travere Therapeutics; and served as a member
of the data and safety monitoring board for
AstraZeneca. J.S.S. has been an advisor to 4Im-
mune, Abvance, Adocia, AstraZeneca, Avotres,
Bayer, Biomea, Cour, Dance Biopharm, Dexcom,
Diasome, Eli Lilly, Imcyse, Immuthera, Kriya, Novo
Nordisk, Oramed, Provention Bio, Remedy Plan,
Respond Health, Sanofi, Shoreline, Signos, Tix-
imed, Vertex, Viacyte, VIv Therapeutics, and
WINK Therapeutics and a member of the boards
of directors of Applied Therapeutics, SAB Bio,
and Elvinix. AJ.A. has received lecture fees
from AstraZeneca, Eli Lilly, Medtronic, Merck,
Novo Nordisk, and Sanofi and travel expenses
from Eli Lilly, Novo Nordisk, and Sanofi. M.L.C.
has received grant funding (to the institution)
from Bayer, Boehringer Ingelheim, and Elli Lilly
and served as a consultant for and/or received
honoraria outside the current study from Abbott,
Armana Therapeutics, Bayer AG, Bayer Therapeu-
tics, and Novo Nordisk. P.F. has received consult-
ing fees from Novo Nordisk, Eli Lilly, Roche, and
Amgen. N.J. has received conference travel sup-
port from AstraZeneca. U.P. has performed con-
sulting or served on advisory panels for Eli Lilly
Italia, Novo Nordisk, Boehringer Ingelheim,
Rhythm Pharmaceuticals, and Sandoz and re-
ceived speaker fees from Eli Lilly, Novo Nordisk,
AstraZeneca, Bruno Farmaceutici, and Rhythm
Pharmaceuticals and an unrestricted grant from
Novo Nordisk. E.S. has received research opera-
tional funding for clinical trials from Boehringer
Ingelheim, Eli Lilly, AstraZeneca, New Amster-
dam, Sanofi, Amgen, Bayer, Novartis, and Novo
Nordisk and consulting fees from Eli Lilly, Sanofi,
Boehringer Ingelheim, and Novo Nordisk. M.B.,
R.L, and PS. are employees of Bayer AG, Ger-
many. J.R. is an employee of Bayer PLC, U.K.
J.B.M. has received grants (to the institution)
from Cour, Diamyd Medical, Eli Lilly, Novo Nor-
disk, and Viking and consulting fees from Ab-
bott, Bayer, Mannkind, Novo Nordisk, Pfizer,
and Vertex. P.R. has received grants from Astra-
Zeneca, Bayer, and Novo Nordisk to Steno Dia-
betes Center Copenhagen (SDCC) and consulting
fees to SDCC from AstraZeneca, Amgen, Bayer,
Boehringer Ingelheim, Novartis, Novo Nordisk,
and Roche. No other potential conflicts of in-
terest relevant to this article were reported.
The sponsor Bayer AG contributed to the
design of the study and the data analysis and
reviewed the manuscript. The authors and spon-
sor made the decision to submit the manuscript
for publication.
Author Contributions. J.M.B. wrote the first
draft of the manuscript. All authors were in-
volved in the conception, design, and conduct
of the study; analysis and interpretation of
the results; and editing, review, and approval
of the final version of the manuscript. P.R. is

the guarantor of this work and, as such, had
full access to all the data in the study and takes
responsibility for the integrity of the data and
the accuracy of the data analysis.

Prior Presentation. Parts of this study were
presented in abstract and poster form at the
American Diabetes Association 2026 Scientific
Sessions, New Orleans, LA, 5-8 June 2026.
Handling Editor. The journal editor responsi-
ble for overseeing the review of the manuscript
was Steven E. Kahn.

References

1. Ogle GD, Wang F, Haynes A, et al. Global type 1
diabetes prevalence, incidence, and mortality
estimates 2025: results from the International
diabetes Federation Atlas, 11th Edition, and the
T1D Index Version 3.0. Diabetes Res Clin Pract 2025;
225:112277

2. Mora-Fernandez C, Dominguez-Pimentel V,
de Fuentes MM, Gorriz JL, Martinez-Castelao A,
Navarro-Gonzélez JF. Diabetic kidney disease: from
physiology to therapeutics. J Physiol 2014;592:
3997-4012

3. Costacou T, Orchard TJ. Cumulative kidney
complication risk by 50 years of type 1 diabetes:
the effects of sex, age, and calendar year at onset.
Diabetes Care 2018;41:426-433

4. Jansson Sigfrids F, Groop P-H, Harjutsalo V.
Incidence rate patterns, cumulative incidence, and
time trends for moderate and severe albuminuria
in individuals diagnosed with type 1 diabetes aged
0-14 years: a population-based retrospective cohort
study. Lancet Diabetes Endocrinol 2022;10:489-498

5. Kristéfi R, Bodegard J, Norhammar A, et al.
Cardiovascular and renal disease burden in type 1
compared with type 2 diabetes: a two-country
nationwide observational study. Diabetes Care
2021;44:1211-1218

6. Lewis EJ, Hunsicker LG, Bain RP, Rohde RD. The
effect of angiotensin-converting-enzyme inhibition
on diabetic nephropathy. The Collaborative Study
Group. N Engl J Med 1993;329:1456-1462

7. Tuttle KR, Ji L, Mathieu C, Rosen J. Addressing
unmet needs for chronic kidney disease treatment
in type 1 diabetes: a review. Diabetes Obes Metab
2026;28:16-26

8. Heerspink HJ, Cherney DZ, Groop P-H, et al.
People with type 1 diabetes and chronic kidney
disease urgently need new therapies: a call for
action. Lancet Diabetes Endocrinol 2023;11:536-540
9. Bakris GL, Agarwal R, Anker SD, et al,;
FIDELIO-DKD Investigators. Effect of finerenone on
chronic kidney disease outcomes in type 2 diabetes.
N EnglJ Med 2020;383:2219-2229

10. Pitt B, Filippatos G, Agarwal R, et al.;
FIDELIO-DKD Investigators. Cardiovascular events
with finerenone in kidney disease and type 2
diabetes. N Engl ) Med 2021;385:2252-2263

11. Heerspink HIL, Birkenfeld AL, Cherney DZI, et
al. Rationale and design of a randomised phase llI
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

12. Levey AS, Gansevoort RT, Coresh J, et al.
Change in albuminuria and GFR as end points for
clinical trials in early stages of CKD: a scientific
workshop sponsored by the National Kidney
Foundation in collaboration with the US Food and

Beernink and Associates

Drug Administration and European Medicines
Agency. Am J Kidney Dis 2020;75:84-104

13. Coresh J, Heerspink HIL, Sang Y, et al.; Chronic
Kidney Disease Prognosis C, Chronic Kidney
Disease Epidemiology C. Change in albuminuria
and subsequent risk of end-stage kidney disease:
an individual participant-level consortium meta-
analysis of observational studies. Lancet Diabetes
Endocrinol 2019;7:115-127

14. Heerspink HIL, Greene T, Tighiouart H, et al.;
Chronic Kidney Disease Epidemiology C. Change
in albuminuria as a surrogate endpoint for
progression of kidney disease: a meta-analysis of
treatment effects in randomised clinical trials. Lancet
Diabetes Endocrinol 2019;7:128-139

15. Heerspink HIL, Birkenfeld AL, Cherney DZI, et
al.; FINE-ONE Investigators. Finerenone in type 1
diabetes and chronic kidney disease. N Engl J Med
2026;394:947-957

16. Rawshani A, Sattar N, Franzén S, et al. Excess
mortality and cardiovascular disease in young
adults with type 1 diabetes in relation to age at
onset: a nationwide, register-based cohort study.
Lancet 2018;392:477-486

17. Hovind P, Tarnow L, Rossing P, et al. Predictors
for the development of microalbuminuria and
macroalbuminuria in patients with type 1 diabetes:
inception cohort study. BMJ 2004;328:1105

18. Rossing P, Hougaard P, Parving H-H. Progression
of microalbuminuria in type 1 diabetes: ten-year
prospective observational study. Kidney Int 2005;
68:1446-1450

19. Shah HS, McGill JB, Hirsch IB, et al. Poor
glycemic control is associated with more rapid
kidney function decline after the onset of diabetic
kidney disease. J Clin Endocrinol Metab 2024;
109:2124-2135

20. Brito PL, Fioretto P, Drummond K, et al.
Proximal tubular basement membrane width in
insulin-dependent diabetes mellitus. Kidney Int
1998;53:754-761

21. Thong KY, Mcgowan BM, Htay T, et al.; ABCD
Nationwide Liraglutide Audit Contributors. Insulin
treatment and longer diabetes duration both
predict poorer glycaemic response to liraglutide
treatment in type 2 diabetes: the Association of
British Clinical Diabetologists Nationwide Liraglutide
Audit. Br J Diabetes 2015;15:169-172

22. Lind M, Svensson A-M, Kosiborod M, et al.
Glycemic control and excess mortality in type 1
diabetes. N Engl J Med 2014;371:1972-1982

23. Rossing P, Burgess E, Agarwal R, et al;
FIDELIO-DKD Investigators. Erratum. Finerenone
in patients with chronic kidney disease and type 2
diabetes according to baseline HbA;. and insulin
use: an analysis from the FIDELIO-DKD study
[published correction appears in Diabetes Care
2023;46:1721]. Diabetes Care 2022;45:888—897
24. McGill JB, Agarwal R, Anker SD, et al;
FIDELIO-DKD Investigators. Effects of finerenone
in people with chronic kidney disease and type 2
diabetes are independent of HbAlc at baseline,
HbA1c variability, diabetes duration and insulin
use at baseline. Diabetes Obes Metab 2023;25:
1512-1522

25. Levey AS, Stevens LA, Schmid CH, et al;
CKD-EPI (Chronic Kidney Disease Epidemiology
Collaboration). A new equation to estimate
glomerular filtration rate [published correction
appears in Ann Intern Med 2011;155:408]. Ann
Intern Med 2009;150:604-612

9z0z A INC 6z uo J19sN NIHONI WNYINTZ ZLTOHATEH Aq Jpd "Z880929P /60€T88 /VEYT /8 /61 /4pd -2 9 11 1€ /o 1ed /60 *s [euno [sa 1age 1p //:d 11y Wo 1} papeo jumod



	Effect of Finerenone on Albuminuria in Type1 Diabetes by Baseline HbA1c Level and Diabetes Duration: An Exploratory Analysis of the FINE-ONE Trial
	Research Design and Methods
	Study Design
	Study Design
	Participants
	Participants
	Random Assignment
	Random Assignment
	Study Visits and Assessments
	Study Visits and Assessments
	Study Outcomes
	Study Outcomes
	Statistical Analyses
	Statistical Analyses
	Data and Resource Availability
	Data and Resource Availability

	Results
	Baseline Characteristics
	Baseline Characteristics
	HbA1c Effect
	HbA1c Effect
	Treatment Effects on UACR by Baseline HbA1c and Diabetes Duration Tertile
	Treatment Effects on UACR by Baseline HbA1c and Diabetes Duration Tertile
	Safety
	Safety

	Conclusions
	References




