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1. Introduction
 ● Chronic kidney disease (CKD) is a common complication of type 2 diabetes (T2D)1

 ● FIDELITY is a prespecified pooled analysis of the FIDELIO-DKD and FIGARO-DKD studies forming the largest 
cardiorenal outcomes program in patients with CKD and T2D to date2

 ● In the FIDELITY analysis finerenone reduced the risk of cardiovascular (CV) and kidney outcomes without affecting 
glycated hemoglobin (HbA1c) in patients with CKD and T2D3,4

 ● The aim of this FIDELITY post hoc analysis was to evaluate the effect of finerenone by baseline HbA1c categories, 
HbA1c variability (first year of treatment), and diabetes duration

2. Methods
 ● This analysis combines individual patient-level data from the FIDELIO-DKD (NCT02540993) and FIGARO-DKD 

(NCT02545049) phase III clinical trials. The designs and results of these studies have been published previously5,6

 ● Study design, efficacy outcomes, and inclusion/exclusion criteria for FIDELITY are shown in (Figure 1)
 ● Cox proportional-hazards models were used to investigate the relationships between HbA1c categories,  

HbA1c variability (in the first year of treatment), diabetes duration, and CV/renal outcomes
 − HbA1c variability was defined as the mean absolute residual of HbA1c measurements to the line connecting 

index HbA1c with closing HbA1c, reflecting both increases and decreases in HbA1c to show the change from 
the ‘expected’ values between two timepoints

 − This measure therefore assesses how the magnitude of change in HbA1c over time contributes to the risk of outcomes

Figure 1. Study design, efficacy outcomes, and patient population
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3. Results
 ● Among the 13,026 patients included in the analysis, mean baseline HbA1c was 7.7% and diabetes duration 

was 15.4 years
 − Patients were stratified by baseline HbA1c quartiles (Table 1) and diabetes duration quartiles 

(≤9.1 years, >9.1 and ≤15.1 years, >15.1 and ≤20.2 years, >20.2 years)
 ● Patients in higher baseline HbA1c quartiles had longer diabetes duration and more diabetes-related complications 

at baseline (Table 1)
 − The proportion of females in this group was higher than the other quartiles and they were more likely to have 

a higher UACR 
 ● History of CV disease was similar across the diabetes duration quartiles

Table 1. Patient characteristics by HbA1c quartiles at baseline

Characteristic ≤6.7% 
(n=3471)

>6.7 and ≤7.5%
(n=3245)

>7.5 and ≤8.5%
(n=3118)

>8.5%
(n=3170)

Age (years), mean 65.7 65.6 65.0 62.6

Sex (female), n (%) 903 (26.0) 891 (27.5) 916 (29.4) 1216 (38.4)

Duration of diabetes (years), mean ± SD 12.80 ± 8.6 15.39 ± 8.6 16.95 ± 8.7 16.68 ± 8.2

HbA1c (%), mean ± SD 6.2 ± 0.4 7.1 ± 0.2 8.0 ± 0.3 9.6 ± 0.9

BMI (kg/m2), mean ± SD 30.5 ± 6.1 30.9 ± 5.8 31.5 ± 5.8 32.4 ± 6.3

Waist-hip ratio, mean ± SD 0.99 ± 0.1 1.00 ± 0.1 1.00 ± 0.1 1.01 ± 0.1

Systolic blood pressure (mmHg), mean ± SD 135.7 ± 14.1 137.1 ± 14.6 137.1 ± 14.3 137.2 ± 13.8

History of CV disease, n (%) 1546 (44.5) 1462 (45.1) 1475 (47.3) 1443 (45.5)

History of diabetic retinopathy, n (%) 957 (27.6) 1203 (37.1) 1338 (42.9) 1446 (45.6)

eGFR (mL/min/1.73 m2), mean ± SD 55.9 ± 20.7 56.5 ± 21.0 57.0 ± 21.6 61.2 ± 23.1

UACR (mg/g), median (IQR) 479 (175–1071) 496 (184–1119) 497 (188–1124) 599 (250–1325)

Serum potassium (mmol/L), mean ± SD 4.31 ± 0.5 4.33 ± 0.4 4.36 ± 0.4 4.40 ± 0.4

Baseline medications, n (%)

RAS inhibitors 3467 (99.9) 3237 (99.8) 3112 (99.8) 3165 (99.8)

Beta blockers 1691 (48.7) 1614 (49.7) 1597 (51.2) 1592 (50.2)

Diuretics 1713 (49.4) 1696 (52.3) 1662 (53.3) 1630 (51.4)

Statins 2407 (69.3) 2385 (73.5) 2323 (74.5) 2265 (71.5)

Potassium supplements 118 (3.4) 92 (2.8) 96 (3.1) 78 (2.5)

Potassium-lowering agents 56 (1.6) 55 (1.7) 38 (1.2) 33 (1.0)

Glucose-lowering therapies

Insulin and analogues 1154 (33.2) 1789 (55.1) 2137 (68.5) 2537 (80.0)

Biguanides 2029 (58.5) 1909 (58.8) 1796 (57.6) 1812 (57.2)

Sulphonamides 860 (24.8) 915 (28.2) 854 (27.4) 754 (23.8)

DPP-4 inhibitors 937 (27.0) 949 (29.2) 762 (24.4) 622 (19.6)

GLP-1RAs 181 (5.2) 245 (7.6) 284 (9.1) 232 (7.3)

SGLT-2 inhibitors 127 (3.7) 257 (7.9) 244 (7.8) 249 (7.9)

BMI, body mass index; CV, cardiovascular; DPP-4; dipeptidyl peptidase-4; eGFR, estimated glomerular filtration rate; GLP-1RA; glucagon-like peptide-1 
receptor agonist; HbA1c, glycated hemoglobin; IQR, interquartile range; RAS, renin–angiotensin system; SD, standard deviation; SGLT-2, sodium-glucose 
co-transporter-2; UACR, urine albumin-to-creatinine ratio

3.1. Efficacy outcomes
3.1.1 Outcomes by Hb1Ac and diabetes duration at baseline

 ● The effect of finerenone on CV and kidney composite outcomes was consistent across HbA1c quartiles (p-interaction=0.52 
and 0.09, respectively) and diabetes duration quartiles (p-interaction=0.12 and 0.75, respectively) (Figure 2)

Figure 2. CV and kidney outcomes by Hb1Ac and diabetes duration quartiles

Composite endpoint Finerenone Placebo Hazard ratio (95% CI) p-value for
interactionn/N (%) n/N (%)

CV by HbA1c 0.5202

≤6.7% (≤Q1) 204/1693 (12.05) 225/1778 (12.65) 0.95 (0.78–1.15)
>6.7% and ≤7.5% (>Q1, ≤Q2) 172/1618 (10.63) 219/1627 (13.46) 0.79 (0.64–0.97)
>7.5% and ≤8.5% (>Q2, ≤Q3) 187/1589 (11.77) 219/1529 (14.32) 0.78 (0.64–0.95)
>8.5% (>Q3) 257/1607 (15.99) 274/1563 (17.53) 0.90 (0.75–1.07)
CV by diabetes duration 0.1196

≤9.1 years (≤Q1) 167/1628 (10.26) 166/1631 (10.18) 0.98 (0.79–1.22)
>9.1 and ≤15.1 years (>Q1, ≤Q2) 201/1643 (12.23) 202/1603 (12.60) 0.98 (0.80–1.19)
>15.1 and ≤20.2 years (>Q2, ≤Q3) 227/1589 (14.29) 291/1662 (17.51) 0.78 (0.65–0.93)
>20.2 years (>Q3) 230/1649 (13.95) 278/1603 (17.34) 0.79 (0.66–0.94)
Kidney by HbA1c 0.0860

≤6.7% (≤Q1) 115/1693 (6.79) 137/1778 (7.71) 0.89 (0.69–1.14)
>6.7% and ≤7.5% (>Q1, ≤Q2) 69/1618 (4.26) 116/1627 (7.13) 0.61 (0.45–0.83)
>7.5% and ≤8.5% (>Q2, ≤Q3) 94/1589 (5.92) 95/1529 (6.21) 0.89 (0.66–1.19)
>8.5% (>Q3) 81/1607 (5.04) 117/1563 (7.49) 0.69 (0.52–0.93)
Kidney by diabetes duration 0.7542

≤9.1 years (≤Q1) 92/1628 (5.65) 108/1631 (6.62) 0.84 (0.64–1.12)
>9.1 and ≤15.1 years (>Q1, ≤Q2) 82/1643 (4.99) 116/1603 (7.24) 0.73 (0.55–0.97)
>15.1 and ≤20.2 years (>Q2, ≤Q3) 100/1589 (6.29) 137/1662 (8.24) 0.71 (0.55–0.92)
>20.2 years (>Q3) 85/1649 (5.15) 102/1603 (6.36) 0.77 (0.57–1.03)

0.25 0.50 1.00 2.00 4.00
Favors finerenone Favors placebo

CI, confidence interval; CV, cardiovascular; HbA1c, glycated hemoglobin; HR, hazard ratio; Q, quartile 

3.1.2 HbA1c variability
 ● In the overall population greater HbA1c variability in the first year of treatment was associated with higher cardiorenal risks 

 − Each 1 unit increase in the mean absolute residual of HbA1c from baseline to year 1 was associated with a 
20% increased risk of a CV event (HR=1.20; 95% CI 1.07–1.35; p=0.0016) and a 36% increased risk of a 
kidney event (HR=1.36; 95% CI 1.21–1.52; p<0.0001) 

 ● HbA1c variability had no impact on the treatment effect of finerenone on CV (Figure 3a) or kidney (Figure 3b) outcomes
 ● Treatment with finerenone was associated with a difference in probability of events at 3.5 years for both CV and 

renal outcomes; however, this was found to be statistically non-significant (p-interaction=0.48 and 0.09, respectively)

Figure 3. (a) Event probability at 3.5 years for the CV outcome by HbA1c variability and (b) event probability at 
3.5 years for the eGFR ≥57% kidney outcome by HbA1c variability
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3.2 Safety outcomes
 ● The overall incidence of treatment-emergent adverse events was similar between the finerenone and placebo 

groups across the baseline HbA1c (Table 2a) and diabetes duration quartiles (Table 2b)
 − Incidence of investigator-reported, treatment-emergent hyperkalemia was higher in patients treated with finerenone 

compared with placebo, with the highest incidence observed in the group with the longest diabetes duration

Table 2a. Adverse events by HbA1c quartiles at baseline
n (%) ≤6.7% >6.7% and ≤7.5% >7.5% and ≤8.5% >8.5%

Finerenone
(n=1691)

Placebo
(n=1775)

Finerenone
(n=1615)

Placebo
(n=1625)

Finerenone
(n=1587)

Placebo
(n=1522)

Finerenone
(n=1606)

Placebo
(n=1558)

Any TEAE 1445 (85.5) 1511 (85.1) 1410 (87.3) 1430 (88.0) 1369 (86.3) 1340 (88.0) 1371 (85.4) 1319 (84.7)

Hyperkalemia 201 (11.9) 106 (6.0) 202 (12.5) 88 (5.4) 201 (12.7) 93 (6.1) 176 (11.0) 95 (6.1)

Any AE leading 
to study drug 
discontinuation

123 (7.3) 117 (6.6) 95 (5.9) 93 (5.7) 102 (6.4) 75 (4.9) 93 (5.8) 65 (4.2)

Any serious AE 510 (30.2) 549 (30.9) 484 (30.0) 554 (34.1) 526 (33.1) 519 (34.1) 535 (33.3) 561 (36.0)
AE, adverse event; HbA1c, glycated hemoglobin; TEAE, treatment-emergent adverse event

Table 2b. Adverse events by diabetes duration quartiles at baseline
n (%) ≤9.1 years >9.1 and ≤15.1 years >15.1 and ≤20.2 years >20.2 years

Finerenone
(n=1626)

Placebo
(n=1627)

Finerenone
(n=1639)

Placebo
(n=1600)

Finerenone
(n=1589)

Placebo
(n=1656)

Finerenone
(n=1647)

Placebo
(n=1598)

Any TEAE 1356 (83.4) 1367 (84.0) 1422 (86.8) 1394 (87.1) 1380 (86.8) 1435 (86.7) 1437 (87.2) 1403 (87.8)

Hyperkalemia 156 (9.6) 64 (3.9) 184 (11.2) 111 (6.9) 201 (12.6) 109 (6.6) 239 (14.5) 98 (6.1)

Any AE leading 
to study drug 
discontinuation

82 (5.0) 74 (4.5) 100 (6.1) 77 (4.8) 104 (6.5) 103 (6.2) 127 (7.7) 97 (6.1)

Any serious AE 445 (27.4) 479 (29.4) 512 (31.2) 524 (32.8) 529 (33.3) 623 (37.6) 571 (34.7) 553 (34.6)
AE, adverse event; HbA1c, glycated hemoglobin; TEAE, treatment-emergent adverse event

4. Conclusions
 ● A greater variability in HbA1c, that is, the magnitude of the increase and decrease in HbA1c levels 

beyond ‘expected’ values over time (less-controlled disease), was associated with increased risks of 
cardiorenal outcomes

 ● Baseline HbA1c, HbA1c variability, or duration of diabetes did not affect the risk reductions observed for 
CV and kidney outcomes in patients treated with finerenone compared with placebo

 ● The safety of finerenone was generally consistent across HbA1c quartiles and diabetes duration quartiles
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