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ARTICLE INFO ABSTRACT

Keywords: Aims: Despite guideline-recommended treatments, including renin angiotensin system inhibition, up to 40 % of
Chronic kidney disease individuals with type 1 diabetes develop chronic kidney disease (CKD) putting them at risk of kidney failure.
Albuminuria

Finerenone is approved to reduce the risk of kidney failure in individuals with type 2 diabetes. We postulate that
finerenone will demonstrate benefits on kidney outcomes in people with type 1 diabetes.

Methods: FINE-ONE (NCT05901831) is a randomised, placebo-controlled, double-blind phase III trial of 7.5
months’ duration in ~220 adults with type 1 diabetes, urine albumin/creatinine ratio (UACR) of > 200-< 5000
mg/g (> 22.6-< 565 mg/mmol) and eGFR of > 25-< 90 ml/min/1.73 m>

Results: The primary endpoint is relative change in UACR from baseline over 6 months. UACR is used as a
bridging biomarker (BB), since the treatment effect of finerenone on UACR was associated with its efficacy on
kidney outcomes in the type 2 diabetes trials. Based on regulatory authority feedback, UACR can be used as a BB
for kidney outcomes to support registration of finerenone in type 1 diabetes, provided necessary criteria are met.

Type 1 diabetes
Finerenone
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Secondary outcomes include incidences of treatment-emergent adverse events, treatment-emergent serious
adverse events and hyperkalaemia.

Conclusions: FINE-ONE will evaluate the efficacy and safety of finerenone in type 1 diabetes and CKD. Finerenone
could become the first registered treatment for CKD associated with type 1 diabetes in almost 30 years.

Trial registration: ClinicalTrials.gov NCT05901831.

1. Introduction

Type 1 diabetes results from an autoimmune disorder characterised
by destruction of pancreatic beta cells leading to insulin deficiency and
the need for lifelong insulin treatment [1]. In 2022, an estimated 8.75
million individuals worldwide were living with type 1 diabetes, of whom
approximately 1.9 million were living in low-income and lower-middle-
income countries [2]. Chronic kidney disease (CKD) is a complication of
diabetes and affects up to 40 % of people with type 1 diabetes [3-5]. Its
prevalence increased by > 20 % from 2007 to 2017 [6]. People with type
1 diabetes and CKD are at higher risk of experiencing kidney failure and
cardiovascular disease and have a shorter life expectancy than people
with type 1 diabetes without CKD [7]; therefore, adequate measures to
identify CKD early and treat it appropriately are important management
goals [8].

The adoption of renin angiotensin system (RAS) blockade initially
with angiotensin-converting enzyme inhibitors (ACEis) and later
angiotensin receptor blockers (ARBs) as a standard of care has slowed
CKD progression in people with type 1 diabetes and led to a reduction in
the incidence of kidney failure since the 1990s; however, no further
therapeutic advancements have occurred since then [5,7]. These trends
underscore the high unmet need in type 1 diabetes and CKD and the
necessity for novel kidney-protective medications for such persons. New
therapies have become available for people with type 2 diabetes and
CKD, including sodium-glucose cotransporter 2 inhibitors and the se-
lective non-steroidal mineralocorticoid receptor antagonist (MRA)
finerenone. Despite these therapies being potentially beneficial for
people with type 1 diabetes and CKD, such persons were excluded from
past clinical trials; therefore, these therapies have not been approved in
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type 1 diabetes.

Overactivation of the mineralocorticoid receptor (MR) has been
shown in preclinical models to contribute to fibrosis and inflammation
and can lead to progressive kidney function loss [9]. Small clinical
studies have demonstrated that the non-selective steroidal MRA spi-
ronolactone reduces albuminuria by approximately 30-60 % [10,11].
While spironolactone has indications in hypertension and heart failure
with reduced ejection fraction, it is not approved for the treatment of
any type of CKD due to a lack of randomised controlled trial data and an
unfavourable efficacy/safety profile concerning acute kidney injury and
hyperkalaemia [12-14]. Finerenone, a selective non-steroidal MRA,
blocks MR overactivation in kidney epithelial cells (thereby counter-
acting sodium retention) and in several non-epithelial cells, including
cardiac, vascular, glomerular and infiltrating immune cells (thereby
counteracting inflammation, fibrosis, hypertrophy and remodelling)
[9,15]. Based on results from the pooled FIDELITY analysis, the benefit-
to-risk profile of finerenone has been well described in over 6500 people
with type 2 diabetes and CKD randomised to finerenone on top of
optimised RAS therapy in the FIDELIO-DKD and FIGARO-DKD studies
[16-18].

Finerenone was associated with a consistent reduction in the urine
albumin/creatinine ratio (UACR) as well as a decreased risk of adverse
kidney and cardiovascular events in the pooled FIDELITY analysis [19].
Based on (1) the efficacy of finerenone on kidney outcomes in people
with type 2 diabetes and CKD [16,17,19]; (2) analysis from a landmark
trial of captopril (Lewis, et al [1993]) [20] demonstrating that in people
with type 1 diabetes and CKD, an early reduction in albuminuria with
captopril was associated with a reduction in the risk of adverse kidney
outcomes (Fig. 1); and (3) earlier studies demonstrating that
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Fig. 1. CSG-Captopril trial: in patients with type 1 diabetes, proteinuria predicts kidney failure, and early reduction in proteinuria is associated with kidney pro-
tection. Analyses adjusted for age, sex, race, systolic BP, eGFR and albuminuria. BP, blood pressure; eGFR estimated glomerular filtration rate.
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Table 1
Key eligibility criteria.
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Inclusion criteria

Exclusion criteria

e Age > 18 years (or the legal age of consent according to local legislation)
e Type 1 diabetes (continuously treated with insulin, started < 1 year from diagnosis). If
onset was after age 35, documentation of the presence of at least one of the following:
— Documented presence of circulating type 1 diabetes-associated autoantibodies
- History of hospitalisation for diabetic ketoacidosis
— Documented plasma C-peptide below the limit of detection with standard assay (with
concurrent blood glucose > 100 mg/dl)

o HbA; at screening < 10.0 % (<86 mmol/mol) (central assessment)”
e Serum potassium < 4.8 mmol/] at screening (local assessment)”

e Clinical diagnosis of CKD at screening:

- eGFR of > 25 to < 90 ml/min/1.73 m*

— UACR of > 200 to < 5000 mg/g (> 22.6 to < 565 mg/mmol) and documentation of
elevated albuminuria or proteinuria in medical records > 3 months prior to
screening™”

e On a stable dose (preferably without any change in dose for > 4 weeks prior to screening)
of ACEi or ARB

o Type 2 diabetes
e Other known causes of CKD than type 1 diabetes

o Kidney transplantation

e Mean BP > 160/100 mmHg or mean systolic BP < 90 mmHg at screening

o Hospitalisation due to a CV event < 4 weeks prior to screening (heart failure
decompensation, acute coronary syndrome, stroke, transient ischemic attack, acute limb
ischemia)

e Acute kidney injury requiring dialysis < 24 weeks prior to screening

o Symptomatic heart failure with reduced ejection fraction with class 1A indications for
MRAs

e Concomitant dual therapy with both an ACEi and an ARB which cannot be
discontinued for the purpose of the study > 8 weeks prior to screening

e Current or previous (< 8 weeks prior to screening) treatment with a SGLT2/1 inhibitor
or GLP1 receptor agonist

e Concomitant therapy with an MRA (eplerenone, spironolactone, canrenone,
esaxerenone), any renin inhibitor, ARNI (sacubitril/valsartan combination) or
potassium-sparing diuretic which cannot be discontinued > 8 weeks prior to screening)

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitor; BP, blood pressure; CKD, chronic
kidney disease; C-peptide, connecting peptide; CV, cardiovascular; eGFR estimated glomerular filtration rate; GLP, glucagon-like peptide; MRA, mineralocorticoid
receptor antagonist; SGLT, sodium-glucose cotransporter; UACR, urine albumin/creatinine ratio.

? One reassessment is allowed during the screening period.

b Quantitative or semiquantitative record documented in the participant’s record. If no documentation of elevated albuminuria or proteinuria is available in the
medical history, the pre-screening UACR assessment could be used instead. The pre-screening UACR is optional and is collected under a separate simplified informed

consent to identify potential eligible study participants.

spironolactone reduces UACR in people with type 1 diabetes and CKD
[10,11], it is postulated that finerenone will also reduce UACR, and
thereby slow CKD progression in people with type 1 diabetes and CKD.
In this setting, where elevated UACR is associated with a higher risk of
kidney failure and finerenone decreases UACR as well as the risk of
kidney failure, UACR may serve as a bridging biomarker (BB) to trans-
late the obtained efficacy evidence of finerenone from people with type
2 diabetes and CKD to those with type 1 diabetes and CKD [21].

The aim of the FINE-ONE study is to assess the efficacy and safety of
finerenone, in addition to the standard of care consisting of ACEi or ARB
treatment, compared with placebo in people with type 1 diabetes and
CKD. The rationale for using UACR as a BB to support future regulatory
approval of finerenone in type 1 diabetes and the design of the FINE-
ONE study are presented here.

2. Subjects, materials and methods
2.1. Study design

FINE-ONE is a randomised, prospective, double-blind, global, mul-
ticentre, phase III study in people with type 1 diabetes and CKD. The
primary objective is to demonstrate whether the addition of finerenone
to standard of care is superior to placebo in reducing UACR over 6
months in people with type 1 diabetes and CKD. It is anticipated that
about 440 participants will be screened to reach the required total of
approximately 220 randomised participants. The study protocol, any
protocol amendments and informed consent forms are subject to
approval following review by independent review boards and inde-
pendent ethics committees according to country-specific requirements.
FINE-ONE is being conducted in compliance with the principles of the
Declaration of Helsinki and in accordance with the International Con-
ference on Harmonisation Guidelines for Good Clinical Practice. All
study participants will provide written informed consent prior to study

enrolment. The study is registered within https://www.ClinicalTrials.
gov (NCT05901831).

2.1.1. Study participants

Eligible individuals will be > 18 years of age at screening, with a
diagnosis of type 1 diabetes defined as continuous treatment with in-
sulin, started within 1 year from diagnosis. If the onset of type 1 diabetes
occurred after the participant was aged over 35 years, one or more of the
following must also be documented: presence of type 1 diabetes-
associated autoantibodies, history of hospitalisation for diabetic ketoa-
cidosis or plasma C-peptide below the limit of detection of a standard
assay (with concurrent blood glucose > 100 mg/dl). Participants must
also be on treatment with a stable dose of ACEi or ARB (no dose changes
for at least 4 weeks prior to screening). Eligible individuals must have,
by central assessment, a glycated haemoglobin (HbA;.) of < 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 < 5000 mg/g (> 22.6
to < 565 mg/mmol). Key eligibility criteria are detailed in Table 1. A
screening visit will occur < 14 days before randomisation.

2.1.2. Randomisation and study treatment

Participants will be randomised 1:1 to finerenone or matching pla-
cebo to finerenone (Fig. 2). Starting on Day 1, finerenone (or matching
placebo) will be administered orally in addition to standard of care
(either an ACEi or ARB). The starting dose will depend on the partici-
pant’s eGFR level: a lower dose of 10 mg once daily (OD) if eGFR is > 25
to < 60 ml/min/1.73 m? or the higher (target) dose of 20 mg OD if eGFR
is > 60 ml/min/1.73 m>.

After 30 days, finerenone will be uptitrated to the 20 mg target dose
provided the locally determined serum/plasma potassium concentration
is < 4.8 mmol/l and eGFR decrease is < 30 % compared with the value
measured at the prior visit. Corresponding sham uptitrations will be
performed for placebo. Downtitration from a 20 mg to a 10 mg dose is
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Screening
N = 440

Up to 30 days
prior to screening

Visit 1
Up to 14 days Day 1
before Day 1
(or until availability
of central
laboratory results)

Objectives

Visit 3
Month 1

Finerenone 10 or 20 mg/day?
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Matching placebo

Washout
(off-treatment)
Visit 4 Visit 5 Follow-up
Month 3 Month 6 30 days after

last dose of
study intervention

Endpoints

To demonstrate that finerenone in addition to

>

g standard of care is superior to placebo in reducing NS Change in UACR from baseline

= UACR over 6 months in participants with CKD and (ratio to baseline) over 6 months

o type 1 diabetes

=

o

2 To assess the safety of finerenone in addition to NS Number of participants with TEAEs, TESAEs,
8 standard of care compared to placebo and hyperkalaemia (AESI)

Q

(]

Fig. 2. Study design, objectives and endpoints. ?Starting dose of finerenone: 10 mg OD if eGFR is > 25 ml/min/1.73 m? and < 60 ml/min/1.73 m? or 20 mg OD if
eGFR is > 60 ml/min/1.73 m? at screening visit. AESI, adverse event of special interest; CKD, chronic kidney disease; eGFR estimated glomerular filtration rate; K,
potassium; OD, once daily; RND, randomisation; TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse event; UACR, urine albumin/

creatinine ratio.

permitted for safety reasons at any time. Participants will continue study
drugs until the end of treatment visits, unless there is withdrawal of
consent or loss to follow-up.

2.1.3. Study follow-up

Visits following randomisation will occur at Months 1, 3 and 6 (the
planned end of the study treatment). A follow-up/end-of-study visit will
be scheduled at Month 7 (30 days after discontinuation of study treat-
ment to assess off-drug effects; Fig. 2). Additional safety visits will take
place 4 weeks (+7 days) after each uptitration or after restart of study
drug following treatment interruption for > 7 days. Blood and urine
samples will be collected at study visits for assessment of UACR, eGFR
and potassium. The total study duration for each participant will be
approximately 7.5 months.

2.1.4. Efficacy and safety assessments

Demographic characteristics and medical history will be recorded at
screening. The evaluation of UACR will be performed at all scheduled
visits using three first-morning-void urine samples, collected at the
participant’s home on the two consecutive days before each scheduled
visit, and on the morning of the respective visit. Central laboratory as-
sessments will be used for UACR. Safety will be assessed at all scheduled
visits. Serum potassium will be monitored for safety assessments at all
scheduled visits and determined both centrally and locally. Blood
pressure will be assessed at screening and all follow-up visits.

2.1.5. Primary objective
The primary objective of the study is to demonstrate that the

addition of finerenone to standard of care is superior in reducing UACR
over 6 months compared with placebo. The primary target outcome
(estimand) to summarise this objective is the geometric mean ratio of
the change in log(UACR) from baseline (ratio to baseline) over 6 months
in adults, with a clinical diagnosis of type 1 diabetes and CKD, treated
with finerenone (10 mg or 20 mg) versus placebo, in addition to stan-
dard of care. The estimand includes the effects of the intercurrent events
(ICEs) of kidney failure, death and treatment discontinuation.

Change from baseline over 6 months of log(UACR) is used as the
primary attribute. It is used as a BB to build upon the finerenone evi-
dence obtained in people with type 2 diabetes and CKD and to expand to
individuals with type 1 diabetes and CKD [21]. The use of UACR as a BB
was supported by results from a restricted FIDELIO-DKD and FIGARO-
DKD pooled population (UACR > 200 mg/g and eGFR between 25
and 90 ml/min/1.73 m?) demonstrating that the proportion of the
treatment effect on the composite kidney endpoint (onset of kidney
failure, a sustained decrease in eGFR > 40 % over at least 4 weeks or
kidney-related death) associated with changes in UACR was 87 %
(Fig. 3).

2.1.6. Secondary outcomes

The secondary objective, as detailed in the Fig. 2, is to investigate the
safety of finerenone compared with placebo. The secondary endpoints
are to assess the number of participants with treatment-emergent
adverse events (TEAEs) and treatment-emergent serious adverse
events (TESAEs), with hyperkalaemia prespecified as an adverse event
of special interest.
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Hazard ratio
(95 % ClI)

The proportion® of
finerenone's treatment
effect on the composite

HR. —e}—0.97 (0.87-1.08)

1

kidney endpoint
HR 0.79 (0.71-0.88) attributable to changes
0 in UACR was 87 %
I 1
0.5 1 2
Hazard ratio
(95 % CI)

Proportion of treatment effect on 40 % kidney composite outcome
(onset of kidney failure, a sustained decrease in eGFR = 40 % over at
least 4 weeks, or renal death) explained in the restricted® FIDELIO-DKD
and FIGARO-DKD population

Variable HR, adjusted HR, unadjusted Proportion
analysis analysis explained®
(95 % CI) (95 % CI) (%)
Time-varying 0.97 0.79 87.0
log(UACR) (0.87-1.08) (0.71-0.88)

Fig. 3. UACR reduction associated with finerenone’s treatment effect on the
composite kidney endpoint (onset of kidney failure, a sustained decrease in
eGFR > 40 % over at least 4 weeks or kidney-related death) in a restricted®
FIDELIO-DKD and FIGARO-DKD pooled population. *Restricted to patients with
a UACR > 200 mg/g (22.6 mg/mmol) and eGFR > 25 and < 90 ml/min/1.73
m?. PThe proportion of the effect of finerenone on the primary composite kid-
ney endpoint attributable to UACR change was based on the following equa-
tion: 100 % x (1 — [log(HR;) / log(HRo)1), if HR ref < HR adj < 1 where HRy is
the hazard ratio from an unadjusted base cox regression model and HR; is the
hazard ratio from the same model but adjusted for time-varying log(UACR). If
changes in UACR over the study were a perfect surrogate and if the cox
regression models properly represent the causal relationships, we would expect
the hazard ratio for treatment effect, when adjusted for the time-varying log
(UACR) variable, to be unity. Therefore, the closer to unity the adjusted hazard
ratio moves, the larger the effect explained by the adjusting variable. The base
model is adjusted for KDIGO UACR and eGFR categories [35], region, cardio-
vascular disease history, study, age, sex, race and baseline systolic blood
pressure and HbA;.. CI, confidence interval; eGFR estimated glomerular
filtration rate; HR, hazard ratio; KDIGO, Kidney Disease Improving Global
Outcomes; UACR, urine albumin/creatinine ratio.

2.2. Statistical considerations

2.2.1. Sample size assumptions

UACR change from baseline will be analysed assuming a lognormal
distribution. Change from baseline on the log scale is equal to the ratio to
baseline on the normal scale. Assumptions for the UACR ratios to baseline
at 6 months are based on the population from the pool of FIDELIO-DKD
and FIGARO-DKD, restricted to patients with UACR > 200 mg/g
(> 22.6 mg/mmol) and eGFR > 25 and < 90 ml/min/1.73 m?[19,22].

The difference in log(UACR), or UACR ratio to baseline on the
normal scale, over 6 months, for the placebo group is assumed to be
1.00. The treatment ratio (finerenone/placebo), over 6 months, is
assumed to be 0.7 (i.e., the relative difference in UACR ratio to baseline
between finerenone and placebo is to be 30 %). A sample size of 214
participants (107 per group) will achieve 90 % power at a two-sided
significance level of 5 %, rejecting the null hypothesis of a treatment
ratio equal to 1, assuming the true treatment ratio of 0.7 and a standard
deviation in log-transformed UACR of 0.8. To account for a potential
loss of information, the sample size will be increased to ensure the
desired power is achieved. Therefore, the required sample size is
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estimated to be 220 participants (110 per treatment arm).

2.2.2. Statistical analysis: Primary outcome

The full analysis set (all randomised participants) will be used for
primary outcomes analyses. A descriptive summary of UACR values over
time, including geometric statistics and descriptions of absolute and
relative changes from baseline, will be presented by treatment group
and visit. The analysis of UACR will be performed on the log-
transformed UACR values, followed by a back transformation to the
original scale. The log-transformed ratio of UACR at baseline up to
Month 6 (Visit 5) will be analysed by a mixed model for repeated
measures with the following factors: treatment group, visit, treatment-
by-visit interaction, log-transformed baseline value as a covariate and
log-transformed baseline value-by-visit interaction to characterise the
patients’ baseline-specific response over time.

Primary efficacy will be assessed on the geometric mean of the
pairwise UACR treatment ratios between the finerenone and placebo
groups at Month 3 (Visit 4) and Month 6 (Visit 5), and the corresponding
two-sided 95 % confidence intervals and P values will be provided. A
threshold of P = 0.05 will be taken to assess significance. Furthermore,
pairwise UACR treatment ratios for the finerenone and placebo groups
will be calculated for each visit, and corresponding two-sided 95 %
confidence intervals and P values will also be computed. In the event of
missing values, a multiple imputation method will be employed, so that
patients with values from previous time points will still be included in
the final analysis.

2.2.3. Safety

Safety data analyses will be performed using a safety analysis set
comprising all randomised participants who take one or more dose(s) of
a study treatment. Adverse events that started or worsened after the first
dose of study intervention up to 3 days after any temporary or perma-
nent interruption of study intervention will be considered as TEAEs. All
safety variables will be analysed using descriptive statistics. The num-
ber, incidence and incidence rates per 1000 participant-years of TEAEs
and TESAEs will be summarised by treatment group and for the overall
population using the Medical Dictionary for Regulatory Activities terms
grouped by Primary System Organ Class and Preferred Term. TEAEs
pertaining to hyperkalaemia will be summarised by treatment group
using frequency counts. For the number of participants with these
events, the summary will be provided for all events and for all TEAEs.

2.3. Study oversight

The trial will be overseen by a multi-specialty steering committee,
comprising 13 academic members, who participated in the design of the
trial. They will oversee its conduct, comment on the data analysis and
interpret the data. The steering committee will also include represen-
tatives of the sponsor (Bayer AG), one member from the Juvenile Dia-
betes Research Foundation and patient representatives. The sponsor will
be responsible for the collection and analysis of data in collaboration
with the steering committee. An independent data- and safe-
ty—-monitoring committee will be reviewing safety data and overall study
conduct throughout the trial; its members will be the only persons un-
blinded to the study data. All authors will have access to the study
database at completion of the trial.

3. Discussion

Despite guideline-recommended treatments, CKD-related mortality
and morbidity remain high in people with type 1 diabetes [23,24]. Since
the introduction of ACEis, ARBs and strict blood glucose control in the
standard of care of individuals with type 1 diabetes, no new treatment
modalities for the management of CKD in people with type 1 diabetes
have been identified [7]. Therefore, treatments that can slow CKD
progression are an unmet need in people with type 1 diabetes. The FINE-
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ONE trial is designed to expand the kidney protective indication of
finerenone to adults with type 1 diabetes and CKD.

The current treatment for type 1 diabetes and CKD is based on evi-
dence obtained from clinical trials conducted in the late 1980s and early
1990s. Compared with conventional glycaemic control, intensive gly-
caemic control reduced the risk of microvascular complications in the
DCCT trial with fewer cases of kidney failure in the DCCT-EDIC trial
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(long-term follow-up data from the DCCT trial) [25,26]. Lewis, et al.
(1993) demonstrated that the risk of kidney failure was also reduced
with active treatment compared with placebo in a kidney outcomes trial
of captopril [20]. These landmark trials improved the pharmacotherapy
and prognosis for many people with type 1 diabetes and CKD. Since the
early 1990s, unfortunately few efforts have been undertaken to further
improve the treatment of CKD associated with type 1 diabetes, despite
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multiple studies demonstrating that these individuals continue to
experience a high risk of adverse kidney and cardiovascular outcomes.
Although new therapies for people with type 2 diabetes have emerged,
the benefits and risks of these therapies for adults with type 1 diabetes
remains undefined because they were excluded from previous trials. The
FINE-ONE study aims to expand the current indication for kidney pro-
tection with finerenone from type 2 diabetes to type 1 diabetes. If suc-
cessful, it would be the first drug in 30 years with a registration for
kidney protection in type 1 diabetes on top of standard of care.

The primary outcome of the FINE-ONE trial is the percentage change
from baseline in albuminuria (UACR). Albuminuria is a strong risk
marker of kidney and cardiovascular disease progression in multiple
populations, including people with type 1 diabetes and CKD [27-29].
The development of moderately or severely increased albuminuria
(previously known as micro- or macroalbuminuria) are hallmarks of the
progression of CKD, as demonstrated by observational studies, which
showed that the risk of kidney and cardiovascular outcomes was sub-
stantially increased in people with type 1 diabetes who developed
moderate or severely increased albuminuria [28,30,31]. Similar to ob-
servations in people with type 2 diabetes, the early reduction in albu-
minuria upon initiation of kidney protective treatment is associated with
a slower rate of CKD progression. Specifically, data from the afore-
mentioned trial of captopril [20] show that the early reduction in
albuminuria with captopril is associated with a reduction in risk of
kidney outcomes, supporting the notion that reducing albuminuria by
other treatments may also improve long-term kidney outcomes in type 1
diabetes. Based on these and other data, regulatory authority feedback
has been received that albuminuria can be used as a BB for evidence
translation for CKD progression from type 2 to type 1 diabetes [21], as it
meets the necessary requirements: (1) a small target population with no
or few proven effective interventions, (2) the role of albuminuria in the
pathophysiology of CKD is largely similar in type 1 and type 2 diabetes
(Fig. 4), (3) meta-regression of clinical trials demonstrates that treatment
effects on albuminuria are strongly associated with treatment effects on
kidney failure and (4) the reduction in albuminuria in the FIDELIO-DKD
and FIGARO-DKD trials explained 87 % of the effect of finerenone in
reducing the risk of the composite kidney outcome (Fig. 3). Therefore,
the FINE-ONE trial uses albuminuria as the primary outcome to expand
the indication of finerenone for slowing the progression of CKD from
type 2 to type 1 diabetes. Owing to the strong association between
albuminuria and adverse long-term kidney outcomes in both type 1 and
type 2 diabetes, it is assumed that long-term treatment with finerenone
will reduce the risk of kidney failure in type 1 diabetes in a similar way
to that demonstrated in type 2 diabetes [32-34].

The FINE-ONE trial is part of a series of randomised controlled
clinical trials to assess the kidney protective effects of finerenone. The
FIND-CKD trial will determine the kidney protective effects of finer-
enone in 1574 adults with CKD of non-diabetic aetiology
(NCT05047263), while the FIONA trial (NCT05196035) and the asso-
ciated open-label extension trial (NCT05457283) are designed to assess
the efficacy and safety of finerenone in approximately 219 children with
CKD with or without diabetes. FINE-ONE will thus aim to expand the
indication for kidney protection with finerenone from type 2 to type 1
diabetes, while FIND-CKD and FIONA aim to determine the potential
expanded role of finerenone for the treatment of CKD of diabetic and
non-diabetic aetiologies across all ages.

The safety profile of finerenone was comprehensively characterised
in over 6500 people with type 2 diabetes and CKD out of 13,000 people
in the combined FIDELITY analysis — a pooled analysis from the phase III
studies FIDELIO-DKD and FIGARO-DKD [16,17,19]. In this analysis,
finerenone did not alter HbA;. compared with placebo [19]. The FI-
DELITY investigators reported that the incidence of hyperkalaemia was
elevated in participants receiving finerenone compared with placebo,
but the proportion of serious hyperkalaemia-related adverse events was
low [19]. Discontinuations of study intervention or hospitalisation due
to hyperkalaemia were low in the finerenone groups [19]. No deaths due
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to hyperkalaemia were reported [19]. Proven effective measures for the
management of hyperkalaemia in participants with type 2 diabetes in
the FIDELIO-DKD and FIGARO-DKD trials have been implemented in
FINE-ONE. Only patients with a serum potassium level of < 4.8 mmol/1
and eGFR of > 25-90 ml/min/1.73 m? at screening will be included in
the study. Furthermore, guidance on up and downtitration of study
intervention based on serum potassium and eGFR have been imple-
mented according to the characterised benefit-to-risk profile of finer-
enone in the FIDELIO-DKD and FIGARO-DKD studies.

The strength of the FINE-ONE trial is that it uses, for the first time,
UACR as a bridging biomarker to translate efficacy evidence of finer-
enone from people with type 2 diabetes and CKD to those with type 1
diabetes and CKD. If successful, a separate kidney outcome trial is not
required which will shorten the time to introduction of finerenone in
clinical practice. A limitation is that, as with any clinical trial, the results
are only applicable to patients who share the characteristics of the
enrolled population which limits the generalizability.

In conclusion, based on the large evidence base of finerenone to slow
the progression of CKD in people with type 2 diabetes as well as earlier
studies demonstrating that RAS inhibition reduces albuminuria and
slows CKD in people with type 1 diabetes, the FINE-ONE trial is designed
to determine the role of finerenone for kidney protection in people with
type 1 diabetes and CKD. FINE-ONE, with its use of UACR as a BB, may
establish a new precedent for future clinical trials in people with type 1
diabetes and CKD for whom new therapies are highly needed.
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