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PILLARS OF THERAPY



Background and 
Burden of CKD



A large integrated health system including 1,120,295 patients with serum creatinine measured between 1996-2000 and median follow-up of 2.84 years.

  
Go AS, et al. N Engl J Med. 2004;351:1296-1305.

Lower eGFR Is Associated With 
Cardiovascular Events and Death



Cardiovascular disease in patients with or without chronic kidney 
disease 

House AA Am J Kidney Dis 2018;72:284

WITH WITHOUT



Adjusted ratio of all-cause mortality by time period

Tonelli M et.al. American Journal of Transplantation 2011; 11: 2093–2109



Africa
(0.08→0.24)

Asia
(0.97→2.16)
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(0.53→0.83)

Latin America
(0.37→0.90) 

North America
(0.64→1.26)

Oceania
(0.03→0.05)
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Liyanage T, et al. Lancet. 2015;385(9981):1975-1982.

Number of People Receiving Renal Replacement Therapy Is 
Projected to Double



KDIGO Diabetes Guidelines-Kidney Int Suppl 2020

KDIGO Heat Map for Stages of 
Nephropathy



The Only Proven Treatment for Renoprotection in T2DM: RENAAL & 
IDNT (2001)

Doubling of serum creatinine, ESKD, or death

Brenner B, et al. N Engl J Med. 2001;345(12):861-869.

Risk reduction, 16%, P = 0.02

RENAAL

Risk reduction, 20%, P = 0.02

Lewis EJ, et al. N Eng J Med. 2001;345(12):851-860.

IDNT
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SGLT-2 Inhibitors in 
CKD: Rationale, Data, 

and Perspectives



Renal Risk in Cohorts Studied With SGLT2 Inhibitors

EMPA-KIDNEY                                     104

37                          330EMPA-KIDNEY  



McGuire D et.al. JAMA Cardiol. 2021;6:148-158

Meta-analysis of SGLT2i trials on the composite of worsening of renal 
function, end-stage renal disease, or renal death



Renal outcome in 

patients with SGLT2i 

treatment stratified 

by baseline eGFR

Ma,Y et.al. Acta Diabetologica (2023) 

60:435–445



ESKD, Doubling of Serum Creatinine, or Renal or Cardiovascular 
Death (Primary Composite Outcome)
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Months since Randomization

Hazard ratio, 0.70 (95% CI, 0.59–0.82)
P = 0.00001

6 12 18 24 30 36 42

340 
participants
Rate: 
61.24/1000 PY

245 
participants
Rate: 
43.21/1000 PY

Placebo

Canagliflozin

No. at Risk

Placebo 2199 2178 2132 2047 1725 1129 621 170

Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

Perkovic V, et.al. N Engl J Med 2019;380:2295-306.



End-stage Kidney Disease (ESKD)
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No. at Risk

Placebo 2199 2182 2141 2063 1752 1152 641 178

Canagliflozin 2202 2182 2146 2091 1798 1217 654 199

Placebo

Canagliflozin

Perkovic V, et.al. N Engl J Med 2019;380:2295-306.



Primary Outcome by Screening eGFR and Albuminuria

Hazard ratio 
              (95% CI)

Interaction
P value

Screening eGFR 0.11

30 to <45 mL/min/1.73 m2 0.75 (0.59–0.95)

45 to <60 mL/min/1.73 m2 0.52 (0.38–0.72)

60 to <90 mL/min/1.73 m2 0.82 (0.60–1.12)

Baseline UACR 0.49

≤1000 mg/g 0.76 (0.55–1.04)

>1000 mg/g 0.67 (0.55–0.81)

Favors Canagliflozin Favors Placebo

0.25 0.5 1.0 2.0 4.0

Perkovic V, et.al. N Engl J Med 2019;380:2295-306.



DAPA-CKD-Primary outcome: Sustained ≥50% eGFR decline, ESKD, 
renal or CV death

Hazard ratio, 0.61 (95% CI, 0.51–0.72)

p=0.000000028

NNT=19

Placebo

Dapagliflozin

197 Events

312 Events

Heerspink HJL. et.al. N Engl J Med. 2020 Oct 8;383(15):1436-1446

4299 (99.9%) vital 
status known; 

4289 (99.7%) 
completed study

33%had 
nondiabetic kidney 
disease



Secondary outcome: DAPA CKD
Sustained ≥50% eGFR decline, ESKD, renal death

Heerspink HJL. et.al. N Engl J Med. 2020 Oct 8;383(15):1436-1446.



Primary outcome – pre-specified subgroup analysis

Dapagliflozin 

events

Placebo 

events

Hazard Ratio

(95% CI)

p-value 

interaction

All patients 197 312 0.61 (0.51, 0.72)

With type 2 diabetes 152 229 0.64 (0.52, 0.79)

Without type 2 diabetes 45 83 0.50 (0.35, 0.72) 0.24

UACR ≤1000 mg/g 44 84 0.54 (0.37, 0.77)

UACR >1000 mg/g 153 228 0.62 (0.50, 0.76) 0.52

eGFR <45 mL/min/1.73m2 152 217 0.63 (0.51, 0.78)

eGFR ≥45 mL/min/1.73m2 45 95 0.49 (0.34, 0.69) 0.22

0 .3

H a z a rd  R a tio  (9 5 %  C I)

1 .4

F a v o u rs  d a p a g lif lo z in F a v o u rs  p la c e b o

1 .00 .6

Heerspink HJL. et.al. Presented at ESC 2020.



Secondary outcome:
CV death or heart failure hospitalization

Heerspink HJL. et.al. N Engl J Med. 2020 Oct 8;383(15):1436-1446.





Non-Steroidal MRAs in 
CKD: Rationale, Data, and 

Interpretation



FIDELIO-DKD RATIONALE
High Residual Risk Of CKD Progression With Current Therapies

1. Alicic RZ, et al. Clin J Am Soc Nephrol 2017;12:2032; 2. Mora-Fernández C, et al. J Physiol 2014;18:3997; 
3. Perkovic V, et al. N Engl J Med 2019;380:2295 
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CREDENCE3

Cardiorenal composite endpoint*



MR overactivation is a major driver of kidney 
damage

MR, mineralocorticoid receptor; IL-1b, interleukin-1b; IL-6, interleukin-6; TNF-α, tumour necrosis factor alpha; Rac1, Ras-related C3 botulinum toxin substrate 1

1. Ong GS & Young MJ. J Mol Endocrinol 2017;58:33–57; 2. Bauersachs J, et al. Hypertension 2015;65:257–263; 3. Bertocchio JP, et al. Kidney Int 2011;79:1051–1060

Overactivation of the MR signalling pathway drives inflammation and fibrosis
via pro-inflammatory cytokines and fibrotic proteins, 

e.g. TNF-α, IL-1b and IL-61,2

Mineralocorticoid receptors
regulate gene expression through co-factor recruitment1

In renal disease, multiple factors overactivate the MR
including aldosterone, Rac1, cortisol and others2,3

MR overactivation results in deleterious effects on the heart and kidney, promoting 

cardiac remodelling and progression of both renal and cardiovascular disease2



Summary of the pathological mechanisms elicited by MR activation. MR activation by 
aldosterone (A) or glucocorticoids (G) induces the expression of several genes

Barrera-Chimel et.al. Annu. Rev. Physiol. 2022. 84:14.1–14.26



Barrera-Chimal J, Lima-Posada I, Bakris GL, Jaisser F.  Nat Rev Nephrol 2021.



Components of pathophysiological MR 
overactivation that are counteracted by 
finerenone in different organs and cell 
types, including relevant biomarkers

Kolkhof  P, et.al. and Bakris GL Int. J. Mol. Sci. 2022, 

23, 9243



TWO DIFFERENT CLASSES OF AGENTS THAT INHIBIT THE MR

Kintscher U, Bakris GL, and Kolkhof P. Br J Pharmacol 2022;179:3220-3234



Comparison of MRA inhibitors: Steroidal and Non-steriodal

Kintscher U, Bakris GL, and Kolkhof P. Br J Pharmacol 2022;179:3220-3234



The  F inerenone 
P r o g r a m
FIDELIO-DKD 

FIGARO-DKD 

FIDELITY-DKD



FIDELITY: FIGARO-DKD and FIDELIO-DKD investigated the effects of 

finerenone on kidney and CV outcomes in over 13,000 patients with CKD and T2D1,2

FIDELIO-DKD: 

Completed

FIGARO-DKD: 

Estimated 

completion 

Feb 2021Placebo

R

Finerenone 10 mg od or 20 mg od# 

Run-in 

period

Screening 

period

4–16 weeks
Maximum tolerated dose of ACEi/ARB

7437

5734
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Initial dosing of study drug based on eGFR at screening; during the 

study, dosing was guided by serum [K+] levels and eGFR changes

FIGARO-DKD1

FIDELIO-DKD2

Composite endpoint:

Time to CV death, non-fatal 

MI, non-fatal stroke, or 
hospitalisation for HF

Composite endpoint:

Time to kidney failure,* 

sustained ≥40% eGFR 

decline, or renal death

Same as primary endpoint 
in FIDELIO-DKD

Same as primary endpoint 
in FIGARO-DKD

Clinical 

efficacy

primary 

endpoint

Key 

secondary

endpoint

FIGARO-DKD1 FIDELIO-DKD2 FIDELITY3

Pooled analysis

CV composite:

Time to CV death, non-fatal 

MI, non-fatal stroke, or 
hospitalisation for HF

57% kidney composite:

Time to kidney failure,* 

sustained ≥57% eGFR 

decline, or renal death

Key outcomes

Ruilope LM, et al. Am J Nephrol 2019;50:345–356; Bakris GL, et al. Am J Nephrol 2019;50:333–344; Agarwal R , 

Filipattos G,  et.al….and  Bakris GL, Eur Heart J 2022;43:474-484



Patients were randomized from 48 countries worldwide

34

North America 
(N=944; 16.6%)
Canada (107)

Puerto Rico (13)

United States (824)

Latin America 
(N=593; 10.5%)
Argentina (84)

Brazil (176)

Chile (31)

Colombia (182)

Mexico (120)

Europe (N=2358; 41.6%)

Africa 
(N=99, 1.7%)
South Africa (99)

Oceania 
(N=101, 1.7%)
Australia (63)

New Zealand (38)

Austria (62)

Bulgaria (225)

Belgium (54)

Denmark (111)

Finland (62)

France (64)

Germany (88)

Greece (48)

Hungary (140)

Ireland (5)

Italy (206)

Lithuania (9)

Netherlands (72)

Norway (26)

Poland (112)

Czech Republic (99) Portugal (130)
Romania (59)

Russia (263)

Slovakia (7)

Spain (260)

Sweden (34)

Switzerland (10)

Turkey (72)

United Kingdom (67)

Ukraine (73)

5734 patients randomized – 5674 patients in FAS – 99.7% completed the study

Asia
(N=1579, 27.8%)
China (372)

Hong Kong (61)

Israel (252)

Japan (415)

South Korea (138)

Malaysia (77)

Philippines (77)

Taiwan (111)

Thailand (36)

Vietnam (56)

Bakris GL et.al. Am J Nephrol 2019 ;50:333-344



Time to kidney failure,* sustained ≥57% decrease in eGFR from baseline, or renal death#

FIDELITY pooled analysis: Effect of finerenone on the ≥57% 
eGFR kidney composite outcome

Placebo: 465/6507 (7.1%)‡

HR=0.77; 95% CI 0.67–0.88

p=0.0002
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NNT after 3 years = 60

(95% CI 38–142)

No. at risk

Finerenone 6519 6291 6107 5848 5027 3973 2815 2024 959

Placebo 6507 6292 6071 5815 4949 3932 2798 1988 962

18 24 30 36

Time to first event (months)

0 6 12

Finerenone: 360/6519 (5.5%)‡

42 48

Agarwal R , Filipattos G, et.al….and Bakris GL, Eur Heart J 2022 ;43:474-484



*Kidney failure defined as either ESKD (initiation of chronic dialysis for ≥90 days or kidney transplant) or sustained 

decrease in eGFR <15 ml/min/1.73 m2; #confirmed by two eGFR measurements ≥4 weeks apart; ‡Analyses for

p-values not prespecified

CI, confidence interval; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease;
HR, hazard ratio; PY, patient-years.

composite outcome

eGFR to <15 ml/min/1.73 m2

eGFR from baseline

FIDELITY pooled analysis: Effects of finerenone on the 
components of the ≥57% eGFR kidney composite outcome

Outcome Finerenone Placebo HR (95% CI) p-value

(n=6519) (n=6507)

n (%) n per 

100 PY

n (%) n per 

100 PY

≥57% eGFR kidney 
360 (5.5) 1.96 465 (7.1) 255 0.77 (0.67–0.88) 0.0002

Kidney failure* 254 (3.9) 1.38 297 (4.6) 1.62 0.84 (0.71–0.99) 0.039

End-stage kidney disease 151 (2.3) 0.76 188 (2.9) 0.96 0.80 (0.64–0.99) 0.040‡

Sustained# decrease in 
195 (3.0) 1.06 237 (3.6) 1.29 0.81 (0.67–0.98) 0.026‡

Sustained# ≥57% decrease in 
257 (3.9) 1.40 361 (5.5) 4.03 0.70 (0.60–0.83) <0.0001

Renal death 2 (<0.1) 0.01 4 (<0.1) 0.02 0.53 (0.10–2.91) 0.459

Favours finerenone Favours placebo

Agarwal R , Filipattos G, et.al….and Bakris GL, Eur Heart J 2022 ;43:474-484



Composite kidney outcome, including a >57% eGFR decrease 
component by baseline UACR and eGFR categories.

Bakris GL et.al. Kidney Int 2022



Time to CV death, non-fatal MI, non-fatal stroke, or hospitalisation for HF

FIDELITY pooled analysis: Finerenone significantly reduced the 
risk of the CV composite outcome by 14%

HR=0.86; 95% CI 0.78–0.95

p=0.0018

Finerenone: 825/6519 (12.7)‡

Placebo: 939/6507 (14.4%)‡

*

NNT after 3 years = 46

(95% CI 29–109)
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No. at risk#

Finerenone 6519 6360 6202 6009 5273 4207 3065 2187 1087

Placebo 6507 6330 6125 5938 5184 4147 2969 2135 1082

0
0 18 24 30 36

Time to first event (months)

6 12 42 48

Agarwal R , Filipattos G, et.al….and Bakris GL, Eur Heart J 2022 ;43:474-484



Outcome Finerenone Placebo Hazard ratio (95% CI) p-

(n=6519) (n=6507) value

n (%) n per 

100 

PY

n (%) n per 

100 PY

Composite CV outcome* 825 (12.7) 4.34 939 (14.4) 5.01 0.86 (0.76–0.95) 0.0018

CV death 322 (4.9) 1.61 364 (5.6) 1.84 0.88 (0.76–1.02) 0.0922

Non-fatal MI 173 (2.7) 0.88 189 (2.9) 0.97 0.91 (0.74–1.12) 0.3601

Non-fatal stroke 198 (3.0) 1.01 198 (3.0) 1.02 0.99 (0.82–1.21) 0.9460

Hospitalisation for HF 256 (3.9) 1.31 325 (5.0) 1.68 0.78 (0.66–0.92) 0.0030

FIDELITY pooled analysis: Finerenone had consistent 
effects on CV death and hospitalisation for HF

*Composite of time to first onset of CV death, non-fatal MI, non-fatal stroke, or hospitalisation for HF 

CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MI, myocardial infarction

Agarwal R , Filipattos G, et.al….and Bakris GL, Eur Heart J 2022 ;43:474-484

Favours finerenone Favours placebo



Time to first hospitalization for heart failure
Composite time to CV death and 

first HHF

Time to recurrent HHF
Composite time to CV death 

or recurrent HHF

Filippatos G et.al. J Am Coll Cardiol HF 2022;10:860–870
Finerenone and Heart Failure Outcomes: FIDELITY ANALYSIS



Risk of all-cause mortality and CV mortality (primary 
intention-to-treat analysis and on-treatment analysis)

Filippatos G et.al. Eur Heart J 2023; 9:183–191



Filippatos G et.al. JACC 2021;78:142-152



CONCLUSION

Agarwal R, Filippatos G, Pitt B, et.al…. Bakris GL Eur Heart J 2022 ;43:474-484



eGFR-      37 (8)             36 (7)                   35 (7)            36 (8)

BL SBP  146 (7)          146 (7)              143 (7)     145 (7.0

Agarwal R, Pitt B, Palmer B et.al.. and BakrisGL 

Clinical Kidney Journal, 2023;16:293–302

(n = 316) ( n = 308) (n = 147).         (n = 148)

Comparison of Spiro to 

Finerenone in a Subset of TRH 

patients with comparable eGFRs



What About The 
Combination of an 
SGLT2 inhibitor and 

Finerenone on 
Outcomes



Cardiac fibrosis# Survival‡

Preclinical data show that combination therapy with 

finerenone and an SGLT-2i has benefits over monotherapy*

*CV morbidity and mortality studied in hypertensive, N(ω)-nitro-L-arginine methyl ester-treated, renin-transgenic (mRen2)27 rats; *cardiac fibrosis determined by Sirius Red/Fast Green staining; ‡proportion of 
survival defined as the absence of mortality and severe morbidity per group over the course of the study; §combination therapy of finerenone (1 mg/kg) and empagliflozin (3 mg/kg)
Data are mean±SEM. SEM, standard error of the mean
CV, cardiovascular; SEM, standard error of the mean; SGLT-2i, sodium-glucose co-transporter-2 inhibitor

Greatest survival benefit observed with combined 

treatment of finerenone and empagliflozin

Low-dose combination tended to have more 

anti-fibrotic effects than each low dose monotherapy 
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Kolkhof P et al. Am J Nephrol. 2021; 52(8):642-652



Analysis of kidney and CV composite outcomes in those receiving an SGLT2i at 
baseline and receiving an SGLT2i at any time during the on-treatment period

Rossing P, Anker S et.al… and Agarwal R Diabetes Care 2022;45:2991–2998



Change in UACR over 
time in patients 
receiving or not 

receiving an SGLT2i at 
baseline

Rossing P, Anker S et.al… and Agarwal R Diabetes Care 2022;45:2991–2998



Multivariate analysis-time to any serum [K+] >5 .5 mmol/L;
FIDELIO trial

Agarwal R, Joseph A, et. al.,…and Bakris GL J Am Soc Nephrol. 2022;33(1):225-37.



Composite Ranking for Relative Risks by glomerular filtration rate (GFR) and 
Albuminuria (Kidney Disease: Improving Global Outcomes (KDIGO) 2009

Levey AS et.al. Eur Heart J. 2020; 41: 4592–4598.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7774468/


de Boer IH…. and Bakris GL. Diabetes Care 2022. https://doi.org/10.2337/dci22-0027

ADA/KDIGO: HOLISTIC APPROACH



GLP-1 RAs in CKD



Meta-analysis of GLP1-RA and SGLT2i trials on hospitalization for 
heart failure (HHF) stratified by drug class

Zelniker T et.al. Circulation. 2019;139:2022–2031



Cardiorenal outcomes by baseline blood pressure (BP) category, adjusted for baseline variables related to 
cardiorenal risk, in the LEADER (A) and SUSTAIN 6 trials (B).

Leiter L et.al. Diabetes Obes Metab. 2020;22:1690–1695.



The FLOW trial:
Effect of semaglutide versus 

placebo on the progression of
renal impairment in subjects with 

type 2 diabetes and chronic
kidney disease



Objectives

The FLOW trial

To demonstrate that semaglutide delays the progression of renal impairment, 
and lowers the risk of renal and CV mortality in subjects with T2D and CKD

Secondary

To compare the effect of semaglutide versus placebo in subjects with T2D 
and CKD with regards to Cardiovascular morbidity, peripheral artery disease, 
glycaemic control, body weight, blood pressure, and safety.

Primary



Key endpoints

Primary:

• Persistent 50% reduction
in eGFR

• Onset of persistent eGFR <15* 

• Initiation of chronic renal 
replacement therapy

• Renal death 
• CV death

Secondary confirmatory:
• Change in eGFR (eGFR slope)
• MACE 
• All-cause mortality

N=3160

• T2D, HbA1c ≤10% 

• RAAS blocker

• eGFR ≤75 and ≥50* and 
UACR >300 mg/g 

Or

eGFR <50 and ≥25*

and UACR >100 mg/g

• Upper UACR level (5000 mg/g)

• (20% cap of patients having 

eGFR ≥60*)

Semaglutide 1.0 mg sc OW + standard of care

Placebo 1.0 mg sc OW + standard of care 

Follow-up 
5 weeks

3–5 years (854 events)Dose 
escalation

Randomisation 1:1

FPFV in July 2019

*(mL/min/1.73 m2)
CV, cardiovascular; eGFR, estimated glomerular filtration rate; MACE, major adverse cardiovascular events; RAAS, renin–angiotensin aldosterone 
system (maximum labelled or tolerated dose); UACR, urinary albumin-creatinine ratio
sc, subcutaneous; SGLT-2i, sodium glucose transporter-2 inhibitor, T2D, type 2 diabetes
NCT03819153. ClinicalTrials.gov. Last accessed March 2019

Trial information

• Event driven 

• Stratified by SGLT-2i use at baseline

TRIAL DESIGN

FLOW trial



History of Successful Intervention to Slow GFR Decline

Naaman SC, Bakris GL. Chronic Kidney Disease and Type 2 Diabetes. Arlington (VA), 2021:28-32.
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Key point summary 

• Reduction of CKD progression and subsequent CVD risk, primarily 

heart failure hospitalizations, now have 2 additional agents to 

supplement RAS blocking use.

• Maximizing newer approaches to CKD  risk reduction (with 

maximally tolerated background therapy) demonstrate additional 

slowing of DKD progression to a little less than 2.5-3 ml/min/year-

Normal decline is 0.8 ml/min/year

• Additional trial data will be forthcoming over the next two years 

with GLP1-RAs to further extend these findings in advanced CKD.
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