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Aim: Finerenone is safe and efficacious for treating patients with chronic kidney disease (CKD) and
Type 2 diabetes (T2D). Evidence on the use of finerenone in clinical practice is lacking. Objective: To
describe demographic and clinical characteristics of early adopters of finerenone in the United States,
according to sodium-glucose cotransporter 2 inhibitor (SGLT2i) use and urine albumin–creatinine ratio
(UACR) levels. Methods: Multi-database, observational, cross-sectional study, using data from two US
databases (Optum Claims and Optum EHR). Three cohorts were included: finerenone initiators with prior
CKD-T2D, finerenone initiators with prior CKD-T2D and concomitant SGLT2i use, finerenone initiators
with prior CKD-T2D stratified according to UACR. Results: In total, 1015 patients were included, 353 from
Optum Claims and 662 from Optum EHR. Mean age was 72.0 and 68.4 years in Optum claims and EHR,
respectively. Median eGFR was 44 and 44 ml/min/1.73 m2; and median UACR was 132 (28–698)/365 (74–
1185.4) mg/g, in Optum Claims and EHR, respectively. 70.5/70.4% were taking renin-angiotensin system
inhibitors, 42.5/53.3% SGLT2i. Overall, 9.0/6.3% of patients had baseline UACR <30 mg/g, 15.0/20.2%
had UACR 30–300 mg/g, and 14.4/27.6% had UACR >300 mg/g. Conclusion: Current management of
patients with CKD-T2D reflects use of finerenone independently from background therapies and clinical
characteristics, suggesting implementation of therapeutic strategies based on different modes of action.
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Chronic kidney disease (CKD) is associated with a higher risk of end-stage kidney disease (ESKD) as well as
cardiovascular (CV) complications and premature death [1]. This is especially relevant among patients with Type
2 diabetes (T2D). The prevalence of CKD among patients with T2D ranges from 17% to 46% across different
countries [2–4].

Traditionally, renin-angiotensin system (RAS) inhibitor drugs (e.g., angiotensin-converting enzyme inhibitors
[ACEi], angiotensin receptor blockers [ARB]) have been recommended for the treatment of patients with CKD
and T2D [5]. More recently, sodium-glucose cotransporter 2 inhibitors (SGLT2i) have also been shown to reduce
CKD progression and CV events in this population. However, despite these treatments, patients with CKD and
T2D still have an important residual risk for such events [6].

Overactivation of the mineralocorticoid receptor (MR) plays a key role in the development of cardiac, vascular,
and renal diseases, through the promotion of profibrotic and proinflammatory factors [7]. The FIDELIO and
FIGARO trials [8,9] and the prespecified pooled analysis, FIDELITY [10], demonstrated that finerenone, in addition
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to RAS inhibition at the maximum tolerated dose, reduced the risk of CKD progression and CV complications
across a broad range of patients with CKD and T2D. Finerenone was approved in the European Union for the
treatment of CKD (with albuminuria) with T2D by the European Medicines Agency on 16 February 2022 [11]

whereas, in United States (US), finerenone received approval from the Food and Drug Administration on 9 July
2021 to reduce the risk of sustained renal function decline, ESKD, CV death, non-fatal myocardial infarction, and
hospitalization for heart failure in adult patients with CKD associated with T2D [12].

In summary, the clinical landscape for the treatment of patients with CKD and T2D is evolving rapidly with
the introduction of new treatments, and it is of interest to study how they are used in routine patient management.
Recent recommendations released by various international bodies have recommended finerenone as add-on therapy
to optimized standard of care (SoC) defined as ACEi or ARB and SGLT2i [13]. In the UK, NICE guidelines
recommend adding finerenone to the highest tolerated dose of SoC for all patients unless unsuitable [14]. However,
since finerenone received marketing authorization recently, there is still a lack of evidence on its use in real-
world settings including the demographic and clinical characteristics of patients using finerenone in the real-world
according to concurrent use of SGLT2i and UACR category.

The aim of this study was to characterize a population of initiators of finerenone in the US focusing on
demographic and clinical features, stratifying by concomitant SGLT2i use and by albuminuria levels at baseline.

Materials & methods
Study design
We conducted a multi-database, observational, cross-sectional study of early adopters of finerenone, using data
from two US commercially available databases converted into the Observational Medical Outcomes Partnership
(OMOP) common data model (CDM): Optum’s de-identified Clinformatics R© Data Mart Database (Optum
CDM; hereafter referred to as Optum Claims; OptumInsight, MN), and Optum EHR (electronic health records).
The observation period ran from August 2021 to September 2022, for Optum EHR and from August 2021 to
March 2022, for Optum claims. Three non-mutually exclusive cohorts of finerenone initiators were included: those
with prior CKD and T2D, those with prior CKD and T2D and concomitant SGLT2i use and those with prior
CKD and T2D stratified according to urine albumin–creatinine ratio (UACR) recorded in the last 365 days before
finerenone initiation (UACR below 30 mg/g, UACR between 30 and 300 mg/g, and UACR above 300 mg/g).
This resulted in a total of five cohorts generated and described using the ATLAS tool developed by Observational
Health Data Sciences and Informatics (OHDSI) [15]. Patients with Type 1 diabetes, estimated glomerular filtration
rate (eGFR) <15 ml/min/1.73 m2, CKD stage 5 or on dialysis, or kidney transplant, on or before the index date
were excluded from the study. Attrition of cohorts is shown in Figure 1.

The index event was defined as the first record indicating a finerenone prescription (Optum EHR) or a finerenone
dispensation (Optum Claims). For cohort number 2, concomitant SGLT2i was defined as having a drug exposure
to SGLT2i between 90 days before and 30 days after the index date. We used the 30 days after rule to account
for co-initiation with finerenone with a potential date misspecification. CKD was defined as having either a
diagnostic code for CKD, two eGFR measurements between 15 and 60 ml/min/1.73 m2 recorded between 90
and 548 days apart, or two UACR measurements ≥30 mg/g recorded between 90 and 548 days apart, the second
of these measurements was considered the qualifying event for CKD onset. T2D was defined as having at least
one diagnostic code for T2D. For the classification of patients into any of the three UACR categories, we used an
algorithm based on UACR measurement records available during the 365 days before initiating finerenone. We
considered a patient in the UACR<30 mg/g when there was at least one UACR measurement higher than 0 and
below 30 mg/g, and no measurement of 30 mg/g or more. We considered a patient in the UACR 30–300 mg/g
when there was at least one UACR measurement of 30 mg/g or higher and below 300 mg/g, and no measurement
of 300 mg/g or more. Finally, we considered a patient in the UACR≥300 mg/g when there was at least one UACR
measurement of 300 mg/g or higher.

Data sources
Optum Claims is a database, is a de-identified database is derived from a large adjudicated claims data warehouse. The
Optum Claims database contains pharmacy claims that allow longitudinal tracking of medication refill patterns
and changes in medications. Medical claims or encounter data are collected from all available healthcare sites.
Additionally, Optum Claims includes results for outpatient laboratory tests processed by large national vendors.
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Optum claims Optum EHR

Figure 1. Cohort attrition for each database.

The Optum EHR database contains electronic health records information from multispecialty practices, small
group practices, physician providers, and integrated delivery networks throughout the US. The data contain
demographic characteristics, medical history, and diagnoses for all types of encounters within the network, in-
hospital procedures, physician prescriptions, and laboratory data for patients receiving care in contributing health
systems.

Both databases were converted to the Observational Medical Outcomes Partnership (OMOP) common data
model (CDM) prior to executing the analyses described in the following sections. Data quality assurance was
applied before, during and after the ‘extraction, transformation and load’ process.

Variables
The following variables were used to describe patients: sociodemographic characteristics (age, sex, race), blood pres-
sure, Charlson index [16], eGFR, UACR (1), CV risk factors (hypertension and hyperlipidemia), CV comorbidities
(peripheral vascular disease, congestive heart failure coronary heart disease, acute coronary syndrome, and stroke),
and complications of diabetes (retinopathy and neuropathy). The severity of diabetes was defined by the Diabetes
Severity Complications Index [17]. Use of common treatments such as antihypertensives and anti-hyperglycemics
was also described. For CV comorbidities, and complications of diabetes, we defined the occurrence of each condi-
tion as the presence of one diagnostic code ever in the available patient clinical history. For the rest of variables, we
established a baseline period of 365 days prior to the finerenone initiation date. Missing data for lab measurements
and sociodemographic variables were not imputed.

Statistical analysis
All continuous variables were summarized using mean or median and standard deviation (SD) or interquartile range
(IQR), as appropriate, and all categorical variables were described as absolute (n) and relative (%) frequencies. Each
database and cohort were analyzed and reported separately. No sample size was calculated, as all patients meeting
the study eligibility criteria were included in the study cohorts. This analysis was planned as part of a larger study
evaluating the real-world effectiveness of finerenone (NCT05703880; https://clinicaltrials.gov/ct2/show/NCT057
03880). All analyses were conducted using ATLAS version 2.13.0.

Results
Optum claims
A total of 353 patients with CKD and T2D who started treatment with finerenone were identified (Table 1).
Overall, mean (SD) age was 72.0 (8.3) years, 46.7% of patients were female, mean (SD) Charlson index was 7.3
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Table 1. Clinical characteristics of patients with CKD-T2D who initiated finerenone in OPTUM Claims by different
clinical characteristics.

Finerenone
initiators
(n = 353; 100%)

Finerenone initiators
with SGLT2i
co-prescription
(n = 137; 38.9%)

Finerenone initiators
with UACR <30 mg/g
(n = 32; 9.0%)

Finerenone initiators
with UACR
30–300 mg/g
(n = 53; 15.0%)

Finerenone initiators
with UACR >300 mg/g
(n = 51; 14.4%)

Sociodemographic characteristics

Age, years, mean (SD) 72.0 (8.3) 69.7 (8.0) 72 (9.6) 73.6 (6.9) 71.5 (8.5)

Age, 5-years categories, n (%)

45–49 6 (1.7) 3 (2.2) 1 (3.1) 2 (3.9)

50–54 5 (1.4) 3 (2.2)

55–59 18 (5.1) 10 (7.3) 3 (9.4) 2 (3.8) 2 (3.9)

60–64 18 (5.1) 9 (6.6) 1 (3.1) 2 (3.9)

65–69 79 (22.4) 40 (29.2) 8 (25) 12 (22.6) 14 (27.5)

70–74 91 (25.8) 40 (29.2) 6 (18.8) 20 (37.7) 9 (17.6)

75–79 79 (22.4) 20 (14.6) 6 (18.8) 9 (17) 14 (27.5)

80–84 35 (9.9) 6 (4.4) 5 (15.6) 6 (11.3) 7 (13.7)

85–89 16 (4.5) 6 (4.4) 1 (3.1) 1 (1.9)

90–94 6 (1.7) 1 (3.1) 3 (5.7) 1 (2)

Sex, n (%)

Male 188 (53.3) 76 (55.5) 17 (53.1) 26 (49.1) 24 (47.1)

Female 165 (46.7) 61 (44.5) 15 (46.9) 27 (50.9) 27 (52.9)

Race, n (%)

White 158 (44.8) 47 (34.3) 13 (40.6) 22 (41.5) 22 (43.1)

Black or African–American 65 (18.4) 26 (19.0) 7 (21.9) 6 (11.3) 4 (7.8)

Asian 26 (7.4) 17 (12.4) 1 (3.1) 6 (11.3) 6 (11.8)

Charlson index - Romano adaptation,
mean (SD)

7.3 (2.4) 7.2 (2.4) 6.9 (2.6) 7.3 (2.5) 7.8 (2.1)

Physical examination

Systolic BP, mm Hg, mean (SD) 138.3 (20.8) 139.2 (20.8) 134.7 (16.7) 132.3 (21.8) 149.4 (23.2)

Diastolic BP, mm Hg, mean (SD) 74 (14.8) 74 (20.2) 75.1 (10.5) 73.8 (9.4) 80.2 (11.1)

Laboratory data

eGFR (as reported), ml/min/1.73 m2,
median (IQR)

44 (35–54) 43 (34–55) 50 (38–58) 44 (36–54) 46 (34–57)

UACR, mg/g, median (IQR) 132 (28–698) 93 (23–327) 7 (3–12) 72 (38–147) 855 (463–1606)

Diabetes data

Diabetes comorbidity severity index,
mean (SD)

5.9 (2.3) 5.7 (2.0) 5.8 (2.3) 5.8 (2.2) 6.4 (2.6)

Microvascular complications

Neuropathy, n (%) 189 (53.5) 71 (51.8) 20 (62.5) 25 (47.2) 29 (56.9)

Retinopathy, n (%) 125 (35.4) 46 (33.6) 9 (28.1) 17 (32.1) 25 (49)

Cardiovascular risk factors‡

Hypertension, n (%) 346 (98) 135 (98.5) 30 (93.8) 53 (100) 51 (100)

Hyperlipidemia, n (%) 309 (87.5) 123 (89.8) 28 (87.5) 49 (92.5) 48 (94.1)

History of cardiovascular disease‡

Peripheral vascular disease, n (%) 235 (66.6) 90 (65.7) 22 (68.8) 43 (81.1) 35 (68.6)

Congestive heart failure, n (%) 121 (34.3) 55 (40.1) 9 (28.1) 20 (37.7) 19 (37.3)

Coronary heart disease, n (%) 50 (14.2) 20 (14.6) 5 (15.6) 9 (17) 7 (13.7)

Acute coronary syndrome, n (%) 35 (9.9) 12 (8.8) 5 (15.6) 4 (7.5) 4 (7.8)

Stroke, n (%) 23 (6.5) 6 (4.4) 3 (9.4) 1 (1.9) 6 (11.8)

†365 days prior up to and including the index day.
‡Any time prior to index.
ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin, receptor blocker; BP: Blood pressure; CCB: Calcium channel blockers; CKD: Chronic kidney disease; DPP-4:
Dipeptidyl peptidase-4; eGFR: Estimated glomerular filtration rate; GLP-1: Glucagon-like peptide 1; SGLT2: Sodium-glucose cotransporter-2; T2D: Type 2 diabetes; UACR: Urine
albumin-to-creatinine ratio.
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Table 1. Clinical characteristics of patients with CKD-T2D who initiated finerenone in OPTUM Claims by different
clinical characteristics (cont.).

Finerenone
initiators
(n = 353; 100%)

Finerenone initiators
with SGLT2i
co-prescription
(n = 137; 38.9%)

Finerenone initiators
with UACR <30 mg/g
(n = 32; 9.0%)

Finerenone initiators
with UACR
30–300 mg/g
(n = 53; 15.0%)

Finerenone initiators
with UACR >300 mg/g
(n = 51; 14.4%)

Drugs use at baseline†

Cardiovascular drugs

ACEI, n (%)/ARB, n (%) (Total) 249 (70.5) 104 (75.9) 21 (65.6) 44 (83.0) 41 (80.4)

ACEI, n (%) 150 (42.5) 63 (46) 12 (37.5) 30 (56.6) 27 (52.9)

ARB, n (%) 187 (53.0) 78 (56.9) 17 (53.1) 30 (56.6) 31 (60.8)

Beta-blockers, n (%) 212 (60.1) 83 (60.6) 20 (62.5) 32 (60.4) 42 (82.4)

CCB, n (%) 178 (50.4) 69 (50.4) 15 (46.9) 34 (64.2) 35 (68.6)

Loop diuretics, n (%) 142 (40.2) 54 (39.4) 14 (43.8) 24 (45.3) 20 (39.2)

Glucose-lowering therapies

Total, n (%) 321 (90.9) 136 (99.3) 30 (93.8) 50 (94.3) 49 (96.1)

Insulins and analogues, n (%) 164 (46.5) 68 (49.6) 12 (37.5) 26 (49.1) 27 (52.9)

Metformin, n (%) 152 (43.1) 69 (50.4) 17 (53.1) 26 (49.1) 26 (51.0)

SGLT2 inhibitors, n (%) 150 (42.5) 132 (96.4) 17 (53.1) 24 (45.3) 22 (43.1)

GLP-1 agonists, n (%) 124 (35.1) 69 (50.4) 14 (43.8) 21 (39.6) 22 (43.1)

Sulfonylurea, n (%) 82 (23.2) 36 (26.3) 8 (25.0) 15 (28.3) 9 (17.6)

DPP-4 inhibitors, n (%) 66 (18.7) 34 (24.8) 6 (18.8) 14 (26.4) 9 (17.6)

†365 days prior up to and including the index day.
‡Any time prior to index.
ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin, receptor blocker; BP: Blood pressure; CCB: Calcium channel blockers; CKD: Chronic kidney disease; DPP-4:
Dipeptidyl peptidase-4; eGFR: Estimated glomerular filtration rate; GLP-1: Glucagon-like peptide 1; SGLT2: Sodium-glucose cotransporter-2; T2D: Type 2 diabetes; UACR: Urine
albumin-to-creatinine ratio.

(2.4), median (IQR) eGFR was 44 (35–54) ml/min/1.73 m2, and median (IQR) UACR 132 (28–698.0) mg/g.
The most common comorbidities were hypertension (98.0%), peripheral vascular disease (66.6%), congestive heart
failure (34.3%), and coronary heart disease (14.2%).

With regard to treatments, 249 patients (70.5%) received ACEi or ARB at baseline and almost all patients
(90.9%) had records for glucose-lowering medications. Almost half of the patients (46.5%) were using insulin
and analogs, followed by metformin (43.1%), SGLT2i (42.5%), and glucagon-like peptide-1 receptor agonists
(GLP-1RA) (35.1%).

Overall, 137 (38.9%) finerenone initiators received SGLT2i concomitantly (Table 1). Compared with the overall
population, patients were slightly younger (mean 69.7 years) and more frequently male (55.5%). Median (IQR)
eGFR was 43, IQR: 34–55) ml/min/1.73 m2), and median (IQR) UACR 93 (23–327 mg/g). In addition, more
patients had heart failure (40.1%), and received ACEi or ARB (75.9%) and glucose-lowering therapies (99.3%),
more frequently at baseline.

Among finerenone initiators, 32 patients (9.0%) had a UACR <30 mg/g, 53 (15.0%) a UACR between 30
and 300 mg/g, and 51 (14.4%) a UACR >300 mg/g. Compared with the overall cohort, retinopathy was more
frequent in the UACR >300 mg/g subgroup, and treatment prescription/dispensation with ACEi or ARB was
more common in the UACR 30–300 mg/g and in the UACR >300 mg/g subgroups. Likewise, the proportion of
patients with records for glucose-lowering therapies at baseline was higher in the UACR 30–300 mg/g (94.3%) and
the UACR >300 mg/g (96.1%) subgroups compared to the overall cohort of finerenone initiators, with insulin
and GLP-1RA being the most common anti-hyperglycemics used at baseline in these categories (Table 1).

Optum EHR
A total of 662 patients with CKD and T2D who started treatment with finerenone were identified (Table 2).
Overall, mean (SD) age was 68.4 (10.5) years, 46.1% of patients were female, mean (SD) Charlson index was 6.5
(2.4), median (IQR) eGFR was 44 (33–60) ml/min/1.73 m2, and median (IQR) UACR 365 (74–1185.4) mg/g.
Similarly to Optum Claims, the most frequent comorbidities recorded were hypertension (97.1%), peripheral
vascular disease (57.6%), congestive heart failure (26.7%), and coronary heart disease (9.4%).
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Table 2. Clinical characteristics of patients with CDK-T2D who initiated finerenone in OPTUM EHR by different clinical
characteristics.

Finerenone
initiators
(n = 662; 100%)

Finerenone initiators
with SGLT2i
co-prescription
(n = 316; 47.7%)

Finerenone initiators
with UACR <30 mg/g
(n = 42; 6.3%)

Finerenone initiators
with UACR
30–300 mg/g
(n = 134; 20.2%)

Finerenone initiators
with UACR >300 mg/g
(n = 183; 27.6%)

Sociodemographic characteristics

Age, years, mean (SD) 68.4 (10.5) 67.2 (10.6) 73.4 (7.4) 68 (11.8) 65.9 (11.2)

Age, 5-years categories, n (%)

30–34 2 (0.3) 1 (0.3) 2 (1.5)

35–39 3 (0.5) 3 (0.9) 1 (0.7) 2 (1.1)

40–44 7 (1.1) 4 (1.3) 1 (0.7) 3 (1.6)

45–49 16 (2.4) 10 (3.2) 4 (3) 8 (4.4)

50–54 37 (5.6) 20 (6.3) 8 (6) 13 (7.1)

55–59 63 (9.5) 37 (11.7) 15 (11.2) 24 (13.1)

60–64 90 (13.6) 49 (15.5) 4 (9.5) 17 (12.7) 29 (15.8)

65–69 115 (17.4) 52 (16.5) 10 (23.8) 21 (15.7) 31 (16.9)

70–74 121 (18.3) 50 (15.8) 11 (26.2) 23 (17.2) 28 (15.3)

75–79 117 (17.7) 54 (17.1) 10 (23.8) 23 (17.2) 25 (13.7)

80–84 55 (8.3) 25 (7.9) 2 (4.8) 8 (6) 12 (6.6)

85–89 35 (5.3) 11 (3.5) 5 (11.9) 11 (8.2) 7 (3.8)

90–94

Sex, n (%)

Male 357 (53.9) 189 (59.8) 21 (50) 57 (42.5) 114 (62.3)

Female 305 (46.1) 127 (40.2) 21 (50) 77 (57.5) 69 (37.7)

Race, n (%)

White 420 (63.4) 190 (60.1) 29 (69) 81 (60.4) 104 (56.8)

Black or African–American 134 (20.2) 64 (20.3) 11 (26.2) 25 (18.7) 46 (25.1)

Asian 23 (3.5) 12 (3.8) 3 (2.2) 10 (5.5)

Charlson index – Romano adaptation,
mean (SD)

6.5 (2.4) 6.4 (2.4) 7 (3) 6.2 (2.3) 6.3 (2.1)

Physical examination

Systolic BP, mm Hg, mean (SD) 134.8 (23.8) 133 (23.2) 135.6 (23.7) 128.8 (18.8) 142.3 (22.2)

Diastolic BP, mm Hg, mean (SD) 72.4 (12.8) 73.5 (12.1) 69.3 (14.3) 72.7 (11.5) 77.8 (11.3)

Laboratory data

eGFR (as reported), ml/min/1.73 m2,
median (IQR)

44 (33–60) 45 (35–60) 44 (33–55) 46 (33–63) 48 (35–64)

UACR, mg/g, median (IQR) 365 (74–1185.4) 300 (80–861) 10.3 (6.2–21) 78.7 (43–136) 910.2 (465.9–1882.8)

Diabetes data

Diabetes comorbidity severity index,
mean (SD)

5.7 (2.5) 5.7 (2.5) 5.8 (2.5) 5.2 (2.3) 5.9 (2.5)

Microvascular complications

Neuropathy, n (%) 274 (41.4) 124 (39.2) 18 (42.9) 56 (41.8) 84 (45.9)

Retinopathy, n (%) 141 (21.3) 70 (22.2) 7 (16.7) 24 (17.9) 55 (30.1)

Cardiovascular risk factors‡

Hypertension, n (%) 643 (97.1) 309 (97.8) 41 (97.6) 127 (94.8) 181 (98.9)

Hyperlipidemia, n (%) 518 (78.2) 253 (80.1) 32 (76.2) 111 (82.8) 152 (83.1)

History of cardiovascular disease‡

Peripheral vascular disease, n (%) 381 (57.6) 187 (59.2) 28 (66.7) 66 (49.3) 108 (59)

Congestive heart failure, n (%) 177 (26.7) 78 (24.7) 11 (26.2) 30 (22.4) 39 (21.3)

†365 days prior up to and including the index day.
‡Any time prior to index.
ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin, receptor blocker; BP: blood pressure; CCB: Calcium channel blocker; CKD: Chronic kidney disease; DPP-4: Dipeptidyl
peptidase-4; eGFR: Estimated glomerular filtration rate; GLP-1: Glucagon-like peptide 1; SGLT2: Sodium-glucose cotransporter-2; T2D: Type 2 diabetes; UACR: Urine albumin-to-
creatinine ratio.
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Table 2. Clinical characteristics of patients with CDK-T2D who initiated finerenone in OPTUM EHR by different clinical
characteristics (cont.).

Finerenone
initiators
(n = 662; 100%)

Finerenone initiators
with SGLT2i
co-prescription
(n = 316; 47.7%)

Finerenone initiators
with UACR <30 mg/g
(n = 42; 6.3%)

Finerenone initiators
with UACR
30–300 mg/g
(n = 134; 20.2%)

Finerenone initiators
with UACR >300 mg/g
(n = 183; 27.6%)

Coronary heart disease, n (%) 62 (9.4) 29 (9.2) 7 (16.7) 13 (9.7) 17 (9.3)

Acute coronary syndrome, n (%) 88 (13.3) 46 (14.6) 8 (19) 17 (12.7) 23 (12.6)

Stroke, n (%) 62 (9.4) 31 (9.8) 6 (14.3) 7 (5.2) 20 (10.9)

Drugs use at baseline†

Cardiovascular drugs

ACEI, n (%)/ARB, n (%) (Total) 466 (70.4) 228 (72.2) 27 (64.3) 85 (63.4) 146 (79.8)

ACEI, n (%) 308 (46.5) 152 (48.1) 20 (47.6) 48 (35.8) 106 (57.9)

ARB, n (%) 332 (50.2) 155 (49.1) 20 (47.6) 63 (47) 106 (57.9)

Beta-blockers, n (%) 415 (62.7) 201 (63.6) 25 (59.5) 73 (54.5) 111 (60.7)

CCB, n (%) 359 (54.2) 182 (57.6) 22 (52.4) 52 (38.8) 122 (66.7)

Loop diuretics, n (%) 303 (45.8) 136 (43) 11 (26.2) 47 (35.1) 80 (43.7)

Glucose-lowering therapies

Total, n (%) 627 (94.7) 315 (99.7) 37 (88.1) 128 (95.5) 177 (96.7)

Insulins and analogues, n (%) 389 (58.8) 195 (61.7) 14 (33.3) 65 (48.5) 122 (66.7)

SGLT2 inhibitors, n (%) 353 (53.3) 308 (97.5) 20 (47.6) 87 (64.9) 104 (56.8)

Metformin, n (%) 348 (52.6) 188 (59.5) 25 (59.5) 85 (63.4) 102 (55.7)

GLP-1 agonists, n (%) 279 (42.1) 170 (53.8) 16 (38.1) 70 (52.2) 74 (40.4)

Sulfonylureas, n (%) 165 (24.9) 78 (24.7) 15 (35.7) 32 (23.9) 39 (21.3)

DPP-4 inhibitors, n (%) 117 (17.7) 58 (18.4) 8 (19) 26 (19.4) 35 (19.1)

†365 days prior up to and including the index day.
‡Any time prior to index.
ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin, receptor blocker; BP: blood pressure; CCB: Calcium channel blocker; CKD: Chronic kidney disease; DPP-4: Dipeptidyl
peptidase-4; eGFR: Estimated glomerular filtration rate; GLP-1: Glucagon-like peptide 1; SGLT2: Sodium-glucose cotransporter-2; T2D: Type 2 diabetes; UACR: Urine albumin-to-
creatinine ratio.

Regarding treatments, 466 patients (70.4%) had records for ACEi or ARB at baseline and almost all patients
(94.7%) were receiving glucose-lowering medications. 58.8% of patients were using insulin and analogs, followed
by SGLT2i (53.3%), metformin (52.6%), and GLP-1RA (42.1%).

There was evidence of concomitant use of finerenone and SGLT2i in 316 finerenone initiators (47.7%) (Table 2).
Among these, and compared with the overall population, age was quite similar (mean 67.2 years), but patients
were more commonly male (59.8%). Median (IQR) eGFR was 45 (35–60) ml/min/1.73 m2), and median (IQR)
UACR 300 (80–861) mg/g. Of note, the proportion of patients with heart failure (24.7%), as well as those taking
ACEi or ARB (72.2%), was similar to that in the overall population. There was ubiquitous concomitant use of
glucose-lowering therapies (99.7%), particularly metformin (59.5%) and GLP-1RA (53.8%).

Among finerenone initiators, 42 patients (6.3%) had a UACR <30 mg/g, 134 (20.2%) a UACR between 30 and
300 mg/g, and 183 (27.6%) had a UACR >300 mg/g. At baseline, eGFR was higher, on average, among patients
in the 30–300 mg/g and in the UACR >300 mg/g subgroups compared with the overall cohort. Retinopathy was
more common in the UACR >300 mg/g subgroup, whereas neuropathy appeared to be similar across all UACR
levels at baseline. With regard to baseline treatments, concomitant use ACEi or ARB and total glucose-lowering
therapies appeared slightly higher in the UACR >300 mg/g subgroup (79.8 and 96.7%, respectively) compared
with the overall cohort (70.4 and 94.7%, respectively). In addition, the proportion of patients taking insulin
was highest among patients within the UACR >300 mg/g subgroup. The highest proportion of patients taking
metformin, SGLT2i, and GLP-1RA was observed in the subgroup of patients with a UACR between 30 and
300 mg/g (Table 2).

Discussion
Our study, analyzing real-world data from the USA, shows that finerenone has been used across a broad range of
clinical and demographic characteristics during the initial months of availability after its marketing-authorization
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approval. The results point toward the use of finerenone as a complementary mode of action to other renal and
CV protective drugs recommended for patients with CKD and T2D such as ACEi, ARB and SGLT2i.

Of note, our study aimed to describe patients who started finerenone, stratifying by relevant characteristics such
as concurrent SGLT2i use and UACR categories, where available. To incorporate elements of the US FDA label [12],
we restricted the Entry Cohort Event (initiation of finerenone) using the inclusion criteria specified in the methods
(1. aged 18 years or older, 2. having CKD, 3. having T2D, and 4. not having T1D). The more elements we
included to restrict our cohort definition, such as eGFR between 25 and 90 ml/min/1.73 m2, the closer we would
get to the definition used in the clinical trials and to the approved indication but at the expense of the sensitivity of
a cohort that contained the patients using finerenone in real-world practice in the US. In a comparative setting, one
would aim to narrow the definition to the specific label indication for larger internal validity, but the descriptive
nature of our study warranted a focus on external validity to enhance generalizability.

Clinical practice shortly after finerenone availability seems to be in line with KDIGO recommendations, which
position finerenone on top of RAS inhibition, with and without SGLT2i, as a drug to reduce CV and kidney risk
in patients with T2D and CKD with albuminuria (UACR ≥30 mg/g) [1]. Furthermore, our study showed that
around 40–50% of patients initiating finerenone received an SGLT2i during the 90 days before or the 30 days after
initiating finerenone. In fact, a sensitivity analysis indicated that 10% of patients received an SGLT2i during the
30 days after finerenone initiation, suggesting a potential co-initiation of therapies.

Early intervention and intensive treatment is essential to reduce both CV and renal complications in patients
with CKD and T2D [18]. Different clinical trials have shown the benefits of ACEi, ARB and SGLT2i to decrease
CV outcomes and CKD progression among patients with CKD and T2D [5,19,20]. However, inflammation and
fibrosis promoted by MR overactivation are generally not targeted by these therapies, leading to a persistent residual
risk [21,22]. Consequently, it is necessary to perform a comprehensive approach that acts on the broader pathogenesis
of CV and kidney disease. For example, SGLT2i act primarily on the hemodynamic and metabolic drivers of CKD
progression, whereas finerenone appears to have a wider role on inflammation and fibrosis [23–25]. Despite the
CONFIDENCE trial providing definite information about the effects of combining SGLT2i and finerenone in
this population [26], it is important to ascertain how finerenone is being used in clinical practice, particularly with
the concomitant use of both drugs.

Information about the use of finerenone in routine clinical practice is warranted. Consequently, our results are
of great interest. In our study, mean age was 68–72, years, median eGFR 44 ml/min/1.73 m2, and median UACR
110–339 mg/g. Previous studies performed in European populations of patients with CKD and T2D have shown
a similar clinical profile to that observed in our study [27,28]. In the FIDELITY pooled analysis, which combined
data from the FIGARO and FIDELIO trials, mean age was 64.8 years, 30.2% of patients were female, baseline
eGFR was 57.6 ml/min/1.73 m2, and baseline UACR 515 mg/g [10]. Therefore, compared with FIDELITY, our
study’s cohort of finerenone users seemed older, with worse renal function, but lower UACR on average.

Regarding baseline treatments, around 70.5% of patients were taking ACEi or ARB, 42–54% SGLT2i and
35–42% GLP-1RA. Compared with the overall population, patients taking concomitant SGLT2i had lower eGFR
and UACR. This proportion of ACEi and ARB use is similar to that observed in prior observational studies of
patients with CKD and T2D [28–30]. In FIDELITY, almost all patients were receiving RAS inhibitors, 7% SGLT2i
and GLP-1RA, and the CV and renal benefits of finerenone were independent of treatment with SGLT2i and
GLP-1RA [10,31]. Our data indicate that the combined use of finerenone and SGLT2i was significant in clinical
practice independent of background therapies and clinical characteristics, potentially suggesting a healthcare practice
acceptance of the complementary modes of action of finerenone and SGLT2i. Of note, the CONFIDENCE trial is
a phase 2 study that is currently investigating the safety, tolerability and efficacy of the combination of empagliflozin
with finerenone in 807 adults with T2D, stage 2–3 CKD, and UACR ≥300–<5000 mg/g [26].

Our study has some limitations which need to be considered when interpreting the results. This was a cross-
sectional study using secondary databases, thus only anonymized data that had been recorded in the database could
be collected. These data may not include all relevant information about a patient’s health status or medical history,
particularly if the patient has received care from multiple healthcare providers or institutions. Optum Claims
contains records for drug dispensations which supposedly accurately reflect actual drug exposures, but we could not
determine if patients were actually taking the drugs as indicated. Of note, the only element in our study design that
contained data post-index was when we defined concomitant use of SGLT2i as an inclusion criterion for cohort
number 2. We did so because concomitant use in the context of this cohort definition means evidence of use of
SGLT2i around the initiation of finerenone; not necessarily only before but also shortly after. In addition, there
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could be a misspecification of the date in the database of origin thus a patient may have been indicated to start
SGLT2i treatment on a given date but may not be recorded in the database until days or weeks later. Consequently,
we included a 30-day post-index allowance to identify a record for SGLT2i exposure closely related to finerenone
initiation. On the other hand, Optum EHR contains information on drug prescriptions which may or may not
reflect actual dispensation and exposure to the drug. Moreover, drug prescriptions for chronic treatments in the
US may be revised with a low frequency, since prescribers often rely on the patient getting refills periodically, thus
a prescription may be a proxy for actual drug exposure even months later. When it comes to condition diagnoses,
claims databases reflect the administrative management of the reimbursement schema of the patient, whereas EHR
database reflect actual diagnoses made in a healthcare setting where patients are managed. In addition, Optum
Claims has limited data availability when it comes to laboratory measurements, thus variables using eGFR or
UACR constructs may not be complete. On the other hand, Optum EHR contains a more systematic collection of
laboratory values. This notably affected our stratification by UACR, which is already impacted by low adherence to
UACR monitoring recommendations in the US [32]; from the large proportion of patients without an identifiable
record for UACR at baseline, we could not disentangle whether it is because of it not being monitored or because
of it not being recorded in the database. This, along with the high intrapersonal variability of UACR, may cause
a certain degree of misclassification of patients according to baseline UACR levels. Our study uses data from July
2021, when finerenone was approved in the US, until the most recent data available (September 2022 for Optum
EHR and March 2022 for Optum Claims). This has two immediate consequences on our study. First, there is
limited uptake appearing in the databases, therefore limiting the sample size of our study. Second, our study reflects
a population of early adopters of finerenone. Regarding the former, despite the limited sample size compared with
other studies using secondary real-world data, our results show consistency between databases, and we provided a
comprehensive overview of the precision of continuous variables. In fact, we did not attempt to test comparative
hypotheses, thus not affecting type II error probability due to low sample size. For the latter, we anticipate that the
patient profile may change as more evidence and experience of real-world finerenone use becomes available. This
is partially compensated by using the OMOP CDM and the OHDSI tools, as we were able to replicate the results
of our analysis in two complementary databases, one administrative claims and one EHR, without affecting study
design and assumptions, and, therefore, obtained a more comprehensive picture of the characteristics of patients.
Furthermore, the analysis can easily be reproduced in other suitable data sources converted into OMOP CDM. To
further enhance the transparency of our research conduct, our cohort definitions, concept sets, and Json scripts are
available as Supplementary Materials to this publication. Retrospective claims database studies are observational in
nature, so they cannot establish causality between exposure and outcome. Lack of generalizability may influence
the results, and alternative explanations for the findings cannot be ruled out. Our cohorts were generated using the
most recently available data and it provides understanding on the characteristics of patients as finerenone becomes
available in other countries. Although this information may be especially relevant to a specific patient population
and not fully generalizable outside the US, it provides contemporary insights on the attitude of prescribers toward
the use of finerenone in patients for whom this therapy could be beneficial.

Conclusion
This contemporary study showed that the use of finerenone in clinical practice in the US is mostly aligned
with international clinical guidance in terms of patient profile. Current management of CKD and T2D patients
potentially reflects the use of finerenone independently from background therapies and clinical characteristics,
suggesting implementation of therapeutic strategies based on different modes of action to address underlying
pathologies.
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Summary points

• Patients with chronic kidney disease (CKD) and Type 2 diabetes (T2D) have a high risk of CKD progression and the
development of cardiovascular (CV) outcomes.

• Despite treatment with renin-angiotensin system (RAS) inhibitors and SGLT2i, residual risk remains high.
• Overactivation of the mineralocorticoid receptor plays a key role in the development of cardiac, vascular and

renal complications in this population.
• Clinical trials have demonstrated that finerenone significantly reduces the risk of developing CV and renal

complications. However, data about the use of finerenone in clinical practice are lacking.
• This study aimed to characterize a population of early adopters of finerenone in the US, focusing on

demographic and clinical features, according to SGLT2i use status.
• This was a multi-database, observational, cross-sectional study, using data from two US databases (Optum

Clinformatics [Optum Claims] and Optum EHR).
• Overall, 1014 patients were included, 352 from Optum Claims and 662 from Optum EHR: mean (SD) age

72.1(8.3)/68.4(10.5) years, median (IQR) eGFR 44 (35–75)/44 (32–57) ml/min/1.73 m2; median (IQR) UACR 110.0
(20.0–698.0)/339 (61–1143) mg/g), respectively.

• 70.5/70.4% were receiving RAS inhibitors, 42.3/53.5% SGLT2i.
• Among finerenone initiators, 8.2/9.7% of patients had a baseline UACR <30 mg/g, 13.4/23.7% had UACR

30–300 mg/g, and 8.8/27.6% had UACR >300 mg/g.
• The use of finerenone in clinical practice in the US is mostly aligned with international guidance in terms of

patient profile and place in therapy.
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