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Global burden of CKD and DKD

Chronic kidney disease
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common cause of global
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Diabetes is among the
leading cause of CKD
(up to 40%)
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44%
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® High blood = Unknown
pressure

DKD develops in 30-40% of
subjects with diabetes %3

ESRD is a main event, but
the majority dies from CVD #




GFR categories (ml/min/1.73 m?)

Traiettorie della DKD

Albuminuria categories (mg/g)
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2. Regression
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Kidney failure?
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4. Non-
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Kidney
failure?

3. Rapid
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Kidney failure

1. Classical
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MECCANISMI FISIOPATOLOGICI
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Nephron Changes in Diabetes and After Administration of an

ACE Inhibitor or Angiotensin Receptor Blocker

ACE Inhibitors/Angiotensin

Proteins stored in

cytoplasm cause cell ’
activation and inflammation

Proximal tubule




MECCANISMI FISIOPATOLOGICI
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Meccanismi inflammatori e pro-fibrotici




Meccanismi inflammatori e pro-fibrotici

SGLT2-
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epithelial cell

Cellula tubulare prossimale \ 1y Pl
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FIGURE 1
Renal tubular epithelial cell changes in DKD. When exposed to various stimuli, PTECs express and secrete multiple growth factors, which promote

the proliferation of PTECs. Subseguently, TGF-31 stimulates the transformation of PTECs from proliferation to hypertrophy through ERK and P38
pathway. In order to prevent excessive proliferation, PTECs undergo G1 cell cycle arrest and transition to senescence. Senescent PTECs can secrete

SASPs, promoting renal inflammation and fibrosis.




Cellula tubulare prossimale
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FIGURE 2 Na+/K+ ATPaSi

Mechanisri iz wr 1enia swwowan nygury 1w iy s gyw2Mia, lpid accumulation and RAAS activation lead to oxidative stress, hypoxia, and ER stress,
consequently triggering inflammation, programmed cell death and EMT. These cascading effects contribute to renal tubular cell injury and interstitial
fibroblast activation. When intrinsic renal cells become activated, they secrete cytokines like TGF-f and CTGF that facilitate the formation of
myofibroblasts which contribute to fibrosis by producing collagen |, collagen Ill, collagen IV, fibronectin, and laminin. This leads to the accumulation
of extracellular matnx (ECM) and, ultimately, the development of tubulointerstitial fibrosis and DKD.
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Cellula tubulare prossimale
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consequently triggering inflammation, programmed cell death and EMT. These cascading effects contribute to renal tubular cell injury and interstitial
fibroblast activation. When intrinsic renal cells become activated, they secrete cytokines like TGF-f§ and CTGF that facilitate the formation of

myofibroblasts which contribute to fibrosis by producing collagen |, collagen Ill, collagen IV, fibronectin, and laminin. This leads to the accumulation
of extracellular matrix (ECM) and, ultimately, the development of tubulointerstitial fibrosis and DKD
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Cellula tubulare prossimale
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fibroblast activation. When intrinsic renal cells become activated, they secrete cytokines like TGF-f§ and CTGF that facilitate the formation of
myofibroblasts which contribute to fibrosis by producing collagen |, collagen Ill, collagen IV, fibronectin, and laminin. This leads to the accumulation
of extracellular matnx (ECM) and, ultimately, the development of tubulointerstitial fibrosis and DKD




Cellula tubulare prossimale
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fibroblast activation. When intrinsic renal cells become activated, they secrete cytokines like TGF-f§ and CTGF that facilitate the formation of
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Cellula tubulare prossimale
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Cellula tubulare prossimale
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consequently triggering inflammation, programmed cell death and EMT. These cascading effects contribute to renal tubular cell injury and interstitial
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Cellula tubulare prossimale
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Study and
SGLT2 inhibitor

Patients
(key inclusion criteria)

Cardiorenal outcome
definition®

Cardiorenal outcome
hazard ratio (95% Cl)

2018

CREDENCE
(canagliflozin)

N=4401

* CKDwith 12D

eGFR 30 to <90
ml/min/1.73 m?
UACR >300 to 5000 mg/g

0.70 (0.59-0.82)
p=0.00001

2020

DAPA-CKD
(dapagliflozin)

N=4304
CKD with or without T2D
eGFR 2510 75
mlL/min/1.73 m?
UACR >200 to 5000 mg/g

0.61 (0.51-0.72)
p<0.001

Kidney outcomes trials

2023

EMPA-KIDNEY
(empagliflozin)

N=6609
CKD with or without T2D
Either eGFR 20 to <45
ml/min/1.73 m? with any
UACR, or eGFR >45
mL/min/1.73 m? with
UACR 2200 mg/g

0.72 (0.64-0.82)
p<0.001

RRR: 30-40%

2021

SCORED
(sotagliflozin)*

N=10,584

* CKD with 12D, with or

without albuminuria

* eGFR 2510 60

mL/min/1.73 m?

0.77 (0.65-0.91)
p<0.002




Nephro-cardioprotective effects of Dapaglifozin

@ DAPACKD First trial with SGLT2-1 to demonstrate improvement in
" cardiorenal outcomes and mortality in CKD with or without T2D
24—,
DAPA Placebo HR (95% Cl) p-value* Placebo
9.2% 14.5% 0.61(0.51-0.72) 0.000000028 312 events
20—
2
§ 16—
§ HR 0.61 (0.51- 0.72)
2
E: 12
5 DAPA 10 mg
€ 8- 197 events
(&]
4_
0 | T T T T T T |
0 4 8 12 16 20 24 28 32
N at Risk Months from Randomization
DAPA 10 mg 2152 2001 1955 1898 1841 1701 1288 831 309
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

HL Heerspink et al NEJM 2020



Nephro-cardioprotective effects of Empaglifozin

EMPA-KIDNEY B :
Bi=g CKD progression
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o
g i 04 T T T T 1
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S C
§ 2091 HR. 0.72 (95% CI 0;4—0’92_,/// CV death
E’ 107 Fe0.001 Empaglifiozin
O 1 1 | 1 1
0 05 1.0 1.5 20 25
Years of follow-up
No. at risk
Placebo 3305 3250 3129 2243 1496 592

Empaglifiozin 3304 3252 3163 2275 1538 624 \WJ Herrington et al. NEJM 2023



Estrapolazione da DAPA-CKD trial (GFR 25-75 ml/min)
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M Madero et al. Kidney Med 2024



2022 KDIGO Approach for People With Diabetes and CKD

Regular
risk factor

Lifestyle ‘ ﬂ @ g

Healthy Diet Physical Activity Smoking Cessation Weight Management
SGLT2i
. _ (initiate eGFR =220;
First-line continue until dialysis or Metformin RAS inhibitor at maximum Moderate- or
drug therapy transplant) (if eGFR =30) tolerated dose (if HTN) high-intensity statin
Regular §d0 ¢o ¢dm ¢
reassessment
of glycemia,
album_inuria, El_F',_
CVD risk and lipids GLP-1 RA if needed Nonsteroidal Dihydropyridine Antiplatelet agent
Additional to achieve individualized MRA if ACR =30 CCB and/or diuretic” for clinical ASCVD
risk-based glycemic target mg/g and _nnrmal . If_n:aede_d to achieve ‘
therapy ‘ a ° pnt‘asglm |ndIV|dua#zedﬁ?P target
Other glucose-lowering Ezetimibe, Ehl(?l}
OT2D only drugs If needed to Steroidal MRA if ol ez gie vl
DAl Patients achieve individulaized needed for resistant HTN P:élg:jgiﬁdkbaasclil Tj
(T1D and T2D) glycemic target if eGFR =45 sk and lipids

fa ¢

Note: eGFRis presented in units of mL/min/1.73 m2.

*Maximum tolerated ACEi or ARB should be first-line therapy for HTN when albuminuriais present. Otherwise, dihydropyridine CCB or diuretic can also be considered;
all three classes are often needed to attain BP targets.

ﬁ BP cuff, BP lowering

é glucometer, glucose lowering
" heart, cardioprotection

' kidney, kidney protection

n scale, weight management

ACEi = angiotensin-converting enzyme inhibitor; ACR = albumin-creatinine ratio; ARB = angiotensin Il receptor blocker; ADA = American Diabetes Association: ASCVD = atherosclerotic cardiovascular disease; BP = blood
pressure; CCB = calcium channel blocker; CKD = chronic kidney disease; CVD = cardiovascular disease; eGFR = estimated glomerul lar filtration rate; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HTN = hypertension;
KDIGO = Kidney Disease: Improving Global Outcomes; MRA = mineralocorticoid-receptor antagonist; PCSK9i= proprotein convertase subtilisin/kexin type 9 inhibitor; RAS = renin-angiotensin system; SGLT2i = sodium-glucose

cotransporter 2 inhibitor; T1D = type 1 diabetes; T2D = type 2 diabetes.
Rossing P et al. Kidney Int. 2022;102(5):990-999.




2024 KDIGO recommend SGLT2i as standard of care for CKD,
regardless of etiology

| 2024 KDIGO Guideline (CKD without T2D)?2 |

» Patients with CKD across UACR levels:
« HF, irrespective of level of albuminuria (1A) (IESH) SIS
3‘“‘%@‘1‘“ - eGFR 220 mL/min/1.73 m2 with UACR 2200 mg/g (1A) RYRespslon.
- eGFR 220 to 45 mL/min/1.73 m2 with UACR <200 mg/g (2B) q)lsn Q
Necrsortnemsccst
2023 ERA Consensus' [ 2022 KDIGO Guideline (CKD and T2D)*? ] l 2023 ESH Guideline*® l
» Foundational therapy for > Patients with T2D, CKD, eGFR 220 mL/min/1.73 m? (1A) > Patients with CKD and

both glomerular disease and hypertension (1A)¢

cardiometabolic CKD

aLevel 1 = “We recommend” and Grade A = High quality of evidence; Level 2 = “We suggest” and Grade B = Moderate quality of evidence; PClass 1 = evidence/general agreement treatment is beneficial/useful/ effective
and potential benefits clearly outweigh potential risk; Level A = RCT/meta-analysis of RCTs with CV disease outcomes. A single trial is enough if sufficient power and without important limitations; °If eGFR 220 or

25 mL/min/1.73 m2. Additional eGFR and albuminuria criteria apply for initiation of different SGLT2i according to their respective approval.

1. Mark PB et al. Nephrology Dial Transplant. 2023;38(11):2444-2455; 2. KDIGO CKD Work Group. Kidney Int. 2024;105(4S):S117-S314; 3. KDIGO Diabetes Work Group. Kidney Int. 2022;102(5S):S1-S127;

4. Mancia G et al. J Hypertens. 2023;41(12):1874-2071.



Perche SGLT2-I e nefroprotettivo ?

Quali effetti esercita
sui meccanismi infiammatori e pro-fibrotici della DKD?



SGLT2-1 modula 5 meccanismi-chiave della DKD

Riassorbimento di glucosio nel TCP
Riassorbimento di sodio nel TCP
Attivita neuro-ormonale (RAS/Simpatico)

. Chetogenesi

Cos W e

. Ossigenazione renale

L Sloan et al Post Grad Med 2024



SGLT2-1 modula 5 meccanismi-chiave della DKD

Riassorbimento di glucosio nel TCP
Riassorbimento di sodio nel TCP
Attivita neuro-ormonale (RAS/Simpatico)

. Chetogenesi

SEE OIS

. Ossigenazione renale

L Sloan et al Post Grad Med 2024
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Sopravvivenza renale e proteinuria
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La mortalita CV aumenta all’'aumentare dell’albuminuria,

gia nel range della normoalbuminuria

Decile di ACR (mg/mmol)

HR per mortalita CV

Normo

<0.25

0.25-0.40
0.41-0.58
0.59-0.81
0.82-1.15
1.16-1.66
1.67-2.52

Per ogni aumento di 10 x di ACR,
T HR del 98%

Micro

2.53-4.31
4.32-9.43
>9.43

Wachtell K et al., Ann Intern Med, 2003



SGLT2-1 modula 5 meccanismi-chiave della DKD

Riassorbimento di glucosio nel TCP (diabete)
Riassorbimento di sodio nel TCP

Attivita neuro-ormonale (RAS/Simpatico)
. Chetogenesi

R

. Ossigenazione renale

L Sloan et al Post Grad Med 2024



Cross-talk tra SGLT2 e sistema simpatico

SGLT2 Sistema nervoso simpatico

B Palmer et al cJASN 2023



Cross-talk tra SGLT2 e sistema simpatico

SGLT2 Sistema nervoso simpatico

Microalbuminuria
|pertensione
CKD

B Palmer et al cJASN 2023



Cross-talk tra SGLT2 e sistema simpatico

(A) Osmotic diuresis (B) Urea-driven renal water conservation
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(energy expenditure?)
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K Kitada et al J Pharmacol Sci 2021
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Cross-talk tra SGLT2 e sistema simpatico

(A) Osmotic diuresis (B) Urea-driven renal water conservation
Lumen  Tubular cell Interstitium Lumen  Tubularcell Interstitium
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Cross-talk tra SGLT2 e sistema simpatico
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Cross-talk tra SGLT2 e sistema simpatico
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SGLT2-1 modula 5 meccanismi-chiave della DKD

Riassorbimento di glucosio nel TCP (diabete)
Riassorbimento di sodio nel TCP

Attivita neuro-ormonale (RAS/Simpatico)

. Chetogenesi

. Ossigenazione renale

R

L Sloan et al Post Grad Med 2024
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x . Proximal tubular
I epithelial cell DNA synthesis | D K D
Growth factors

(EGF,PDGFFGFI |
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Diabetic Kidney Disease
arrest

AGEs accumulation l

ROS production I
DNA damage | .
oxidative damage '

TGF-B production |

SASP: senescence-associated
secretory pattern

Senescence

FIGURE 1
Renal tubular epithelial cell changes in DKD. When exposed to various stimuli, PTECs express and secrete multiple grow

the proliferation of PTECs. Subseguently, TGF-31 stimulates the transformation of PTECs from proliferation to hypertrophy through ERK and P38
pathway. In order to prevent excessive proliferation, PTECs undergo G1 cell cycle arrest and transition to senescence. Senescent PTECs can secrete

SASPs, promoting renal inflammation and fibrosis.
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Article

Dapagliflozin Restores Impaired Autophagy and Suppresses
Inflammation in High Glucose-Treated HK-2 Cells

Hyperglycemia

v
Cytoplasm
SGLT2 Glucose uptake 1 \
inhibitor

(1) mTOR + ——>» Autophagy |

pro-IL1g ——> IL1B 1

= Inflammation 1

NLRP3 1 2.6
TNFa 7

Human kidney proximal tubular cell J Xu et al Cells 2021
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Dapagliflozin Restores Impaired Autophagy and Suppresses
Inflammation in High Glucose-Treated HK-2 Cells
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inhibitor mTOR @ll——> Autophagy

pro-IL1g ——> IL1B 1

- Inflammatiurl
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Human kidney proximal tubular cell J Xu et al Cells 2021
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SGLT2-1 modula 5 meccanismi-chiave della DKD

Riassorbimento di glucosio nel TCP (diabete)
Riassorbimento di sodio nel TCP
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Cellula tubulare prossimale

b Diabetic kidney disease with SGLT2 inhibition
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TERAPIA DELLA DKD

* SGLT2-|

* MRA
* GLP1RA



Cascades of injury, inflammation and fibrosis that are sustained by MR activation

Aldosterone

MR hyperactivity -

LS.

Oxidative stress

Mineralocorticoid
receptor

Inflammation
and fibrosis

o \
VTSR

Podocyte

M Epstein et al. AJKD 2022



Finerenone blocca iperattivita del MR in CKD e diabete

Drivers of CKD in T2D progression'-3

MR overactivation

- Haemodynamic'?
| (elevated BP and/or
~ intraglomerular pressure)

Elevated ligand

\e‘j!!#f I n ﬂ a m matio n (aldosterone, cortisol) s

and receptor levels. DNA

i) and fibrosis' In T2D, MR overactivation
may contribute to CKD

K progression":12 j




Spironolactone |

Finerenone

Structural properties Flat (steroidal) Flat (steroidal) Bulky (nonsteroidal)
Potency to MR 4+ + 44+
Selectivity to MR + ++ 4+

CNS penetration - + s

Sexual side effects ++ (+) 2

Half-life 20, H** 4-6 h** 2-3 h*
Active metabolites ++ . -

Effect on BP et ++ +

M Epstein et al. AJKD 2022



Steroidal MRAs

Spironolactone !

Finerenone

Finerenone

Structural properties

Flat (steroidal)

Flat (steroidal)

Bulky (nonsteroidal)

Potency to MR e + $44
Selectivity to MR + ++ 4+
CNS penetration + -
Sexual side effects ++ (+)

Half-life

Active metabolites

Effect on BP

M Epstein et al. AJKD 2022



2022 KDIGO Approach for People With Diabetes and CKD

Lifestyle ‘

Healthy Diet Physical Activity Smoking Cessation Weight Management
SGLT2i
] ) (initiate eGFR =20;
First-line continue until dialysis or ~ Metformin RAS inhibitor at maximum
drug therapy transplant) (if eGFR =30) tolerated dose (if HTN)

Regular ‘ ’ °

reassessment
of glycemia,
albuminuria, BP,

CVD nsk and lipids GLP-1 BA if needed

Additional to achieve individualized
risk-based glycemic target
therapy §8Q
Other glucose-lowering
OT2D only drugs if needed to

O All Patients

(T1D and T2D) glycemic target

Note: eGFRis presented in units of mL/min/1.73 m2.

achieve individulaized

" S 8

¢eo ¢

MNonsteroidal
MBA if ACR =30

Dihydropyridine
CCB and/or diuretic*
mg/g and normal if needed to achieve

potassium individualized BP targst

¢ ¢m

Finerenone
eGFR > 25

Steroidal MRBA if
needed for resistant HTN
if eGFR =45

i

Regular
risk factor

Moderate- or
high-intensity statin

¢

Antiplatelet agent
for clinical ASCVD

¢

Ezetimibe, PCSK9i,

or icosapent ethyl if

indicated based on
ASCVD risk and lipids

¢

*Maximum tolerated ACEi or ARB should be first-line therapy for HTN when albuminuriais present. Otherwise, dihydropyridine CCB or diuretic can also be considered;

all three classes are often needed to attain BP targets.

ﬁ BP cuff, BP lowering

é glucometer, glucose lowering
" heart, cardioprotection

' kidney, kidney protection

n scale, weight management

ACEi = angiotensin-converting enzyme inhibitor; ACR = albumin-creatinine ratio; ARB = angiotensin Il receptor blocker; ADA = American Diabetes Association: ASCVD = atherosclerotic cardiovascular disease; BP = blood
pressure; CCB = calcium channel blocker; CKD = chronic kidney disease; CVD = cardiovascular disease; eGFR = estimated glomerul lar filtration rate; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HTN = hypertension;
KDIGO = Kidney Disease: Improving Global Outcomes; MRA = mineralocorticoid-receptor antagonist; PCSK9i= proprotein convertase subtilisin/kexin type 9 inhibitor; RAS = renin-angiotensin system; SGLT2i = sodium-glucose

cotransporter 2 inhibitor; T1D = type 1 diabetes; T2D = type 2 diabetes.
Rossing P et al. Kidney Int. 2022;102(5):990-999.




FIDELITY ha incluso patienti con un ampio spettro di severita della CKD

Albuminuria categories
(mg albumin/g creatinine)’

UACR 30-5000 mg/g  GFR 25-90 ml/min

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; GFR, glomerular filtration rate; UACR, urine albumin-to-creatinine ratio

[ FIDELIO-DKD (N=5734)?
CKD eligibility criteria

* UACR 30-<300 mg/g and eGFR 225—<60 ml/min/1.73 m2
and a history of diabetic retinopathy

* Or UACR 2300-<5000 mg/g and eGFR 225—<75 ml/min/1.73
m2

[9 FIGARO-DKD (N=7437)2
CKD eligibility criteria

* UACR 30-<300 mg/g and eGFR 25—<90 ml/min/1.73 m2
* Or UACR 2300-=5000 mg/g and eGFR =260 ml/min/1.73 m2

/®©\ FIDELITY (N=13,171)
@ Prespecified pooled analysis

1. Kidney Disease: Improving Global Outcomes (KDIGO). Kidney Int 2020;98:S1-S115; 2. Ruilope LM, et al. Am J Nephrol 2019;50:345-356; 3. Bakris GL, et Aga rwa I G et aI . E U r H ea rt J 202 2

Agarwal G, et al. Eur Heart J 2022;43:474-484




Finerenone treatment alone reduced UACR > 30% and those already
treated with an SGLT-2i experienced an even greater reduction

SGLT-2i use at baseline Reduction in UACR (%) with finerenone vs placebo
. 500 - . _
877 (6.7%) patients 450 Baseline Gyean=454 mglg
on an SGLT-2i 400 Baseline Gn.,=396 mg/g
5% SGLT2i
g’ 300 A
= 250 37%
(&) i
< 200
= 150 A
100 A
50 -
e ©
Without baseline  With baseline SGLT-2i
T SGLT-2i (n=12,149) (n=877)
=
% Full analysis set. Mixed model with factors for treatment group, region, eGFR category at screening, type of albbuminuria at screening, CV disease history; time, treatment*time, [ g ] FIDEI—_‘ITY
§' log-transformed baseline value nested within type of albuminuria at screening, and log-transformed baseline value*time as covariates M e
<§i: Giean, gEOMetric mean

Agarwal R, etal. Eur Heart J 2021; doi: 10.1093/eurheartj/ehab777



Finerenone significantly reduced the risk of the eGFR kidney composite

outcome by 23%

Time to kidney failure, sustained 257% decrease

. Finerenone Placebo
in eGFR or renal death Outcome (n=6519) (n=6507) HR (95% CI) o
|
HR=0.77; 95% CI 0.67-0.88 257% eGFR kidney 360 465 RO : 0.77 0.0002
p=0.0002 composite outcome (5.5) (7.1) ! (0.67—0.88) )
—~ 201 i
S Kidney failure* 254 297 0.84
S Y (3.9) (4.6) 0.71-0.99) | 0.039
g 151 !
a— 1
g NNT after 3 years = 60 Placebo: 465/6507 (7.1%)* 151 188 ! 0.80
£ —O— 0407
. (95% CI 38-142) ESRD (2.3) (2.9) | (0.64-0.99) | 0:040
>
S 10 1 +
= Sustained* decrease in '
§ eGFR to <15 (1395’) é% = n 6(;'?01 o) | 0.0261
O g ml/min/1.73 m? ' ’ ! : |
1
1
Finerenone: 360/6519 (5.5%)* Sustained® 257% decrease 257 361 ¢ I 0.70
in eGFR from baseline (3.9) (5.5) ! (0.60-0.83) <0.0001
04 i | | | | | | 1 :
1
0 6 12 18 24 30 36 42 48 Renal deatht 2 4 ! 0.53 0.459
: . enal dea )
No. at risk Time to first event (months) (<0.1) (<0.1) ! (0.10-2.91)
Finer 651 629 610 584 502 397 281 202 959 T : T
erplae 680 629 607 581 484 383 2%9 198 962 0.50 1.00 2.00

ebo

7 2 1 5 9 2 8 8
*ESKD or sustained decrease in eGFR <15 ml/min/1.73 m?; #confirmed by two eGFR measurements 24 weeks apart; *events were classified as renal

death if: (1) the patient died; (2) KRT had not been initiated despite being clinically indicated; and (3) there was no other lkely cause of death;

Snumber of patients with an event over a median of 3.0 years of follow-up; Tanalyses for p-values not prespecified
Agarwal R et al. Eur Heart J 2021. DOI: 10.1093/eurheartj/ehab777/6433104

Favours finerenone Favours placebo

%’1
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NG/

FIDELITY
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Finerenone reduced risk of CV composite outcome by 14%

stroke and hospitalisation for HF

Time to CV death, non-fatal MI, non-fatal stroke or

hospitalisation for HF

- CV death, M|,

o5 - Outcome Finerenone Placebo Hazard ratio (95% Cl) p-value
HR=0.86; 95% CI 0.78-0.95 (n=6519) (n=6507)
p=0.0018 n (%) n (%)
Q 201 Placebo: 939/6507 (14.4%)* Composite CV 825 939 ,’,E 0.86 e
> outcome$ (12.7) (14.4) ! (0.78-0.95) )
§ 15 ] AAR:22% ;
S '° NNT after 3 years = 46 322 364 ! 0.88
g (95% C1 29-109) CV death (4.9) (5.6) "": 076-102) | 00922
'*% 101 173 189 : 0.91
S Finerenone: 825/6519 (12.7)t Non-fatal MI 2.7) 2.8) — (0.74-1.12) | 03601
1
§
© 5- 198 198 ' 0.99
Non-fatal stroke (3.0) (3.0) ’—f—‘ (0.82-1.21) 0.9460
1
04 T T T T T T T Hospitalisation for 256 325 ' 0.78
—— ' 0.0030
0 6 12 18 24 30 36 42 HF (3.9) (5.0) : (0.66-0.92)

No. at rlské Time to first event (months)
o. atris

Finerenone 651 636 620 600 527 420 306
Placebo 680 663 622 593 538 474 296
7 0 5 8 4 7 9

218 108
2713 108
5 2

*Cumulative incidence calculated by Aalen-Johansen estimator using deaths due to other causes as competing risk;
#at-risk subjects were calculated at start of time point; *fnumber of patients with an event over a median of 3.0 years
of follow-up; § composite of time to first onset of CV death, non-fatal MI, non-fatal stroke or hospitalisation for HF
Agarwal R et al. Eur Heart J 2021. DOI: 10.1093/eurheartj/ehab777/6433104
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Favours finerenone Favours placebo

/O\F|
NZE

FIDELITY

.{ll'l.IJlr TAaw WA VDE T e

ey v




Potassium management algorithm of the FIDELIO-DKD study protocol

Adjust dose
(Serum [K+] < 4.8 mmol/L)

Increase to 20 mgq daily

10 mg daily

Monitor serum potassium

If eGFR <60 ml/min/1.73 m2 Monkor senim
tassium
Start finerenone po
(Serum [K+] < 5.0 mmol/L.) (Month 1, Month 4, and at
4-month intervals
20 mg daily thereatfter)

It eGFR 260 mi/min/1.73 m2

Restart finerenone
(Serum [K+] £ 5.5 mmol/L)

10 mg daily

Few hyperkalemia-related discontinuations occurred

Morales J et al. Postgrad Med 2024



Clinical
Kidney
Journal

Dosing, treatment patterns and safety of finerenone use in routine

care: an interim analysis of the prospective, real-world and observa-
tional FINE-REAL study

Finerenone improves outcomes in T2D and CKD.

This study aims to better understand finerenone user characteristics and drug utilization in the real world.

Methods

\ Global, prospective, single-arm,
non-interventional study

MMN (N = 1916; T2D/CKD 100%)

I
| "I Median follow-up: 260 days

Assessments:

* Treatment patterns

* Concomitant medication

* Safety including hyperkalaemia
(assessed by the investigator at
baseline and follow-up)

Results

Most at high/ very
high KDIGO risk
(N =1410)

2.2%

299%

Low

# Moderate
High

® VYery high

Initial
finerenone dose

eGFR < 60mL/ min/1.73 m?
4%, 10 mg

/h

L

6%, 20 mg

eGFR z 40mL/ min/1.73 m?
55%, 10mg

Ik

T,

45%, 20 mg

RASi/SGLT2i/GLP-1 RA

at initiation

15.1% W
1%
28.4%

2.3%

2.3%

& SGIT2i + GLP-1RA
RASI + GLP-TRA
& 5GIT2i + RASI + GLP-1RA

Mone of the listed classes

® SGIT2i onky

* RASi only
GLP-1RA only
SGLT2i+ RASI

Participants %)

Hyperkalaemia

257

154 8- 1%

1078.1%

0.8% 1.0%0_3%

® Tota

® Serious
Leading to disconfinuafion
Leading to hospitalization

Conclusion: Most participants received 10 mg finerenone and 21 guideline-recommended

T2D/CKD medication at initiation. Less than 50% with eGFR 260 mL/min/1.73 m? received 20 mg

finerenone at initiation. Finerenone was well tolerated. These results may aid decision-making in
finerenone use in T2D/CKD.

Wheeler, D.C., et al.
Clinical Kidney Journal (2025)
d.wheeler@ucl.ac.uk

@CKlJsocial




Associazione SGLT2i + MRA



Finerenone
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Finerenone with Empagliflozin in Chronic Kidney Disease
and Type 2 Diabetes

Rajiv Agarwal, M.D.*? Jennifer B. Green, M.D.," Hiddo ).L. Heerspink, Ph.D.* Johannes F.E. Mann, M.D.**
Janet B. McGill, M.D.," Ay K. Mottl, M_D.* Julio Rosenstock, M.D.,* Peter Rossing. M. D=
Muthizh Vaduganathan, M.D., M.P.H.," Meike Brinker, M.D.,” Robert Edfors, M.D., Ph.D.,* Na Li, M.D., Ph.D."
Marlous F. Scheerer, Ph.D.."* Charlie Scott, M.5c.," and Masaomi Nangaku, M.D., Ph.D.," for the CONFIDEMCE Investigators®

CONFIDENCE study

R Agarwal et al NEJM 2025



Design of the COmbinatioN effect of Finerenone anD EmpaglifloziN in
participants with chronic kidney disease and type 2 diabetes using a
UACR Endpoint study (CONFIDENCE

Both finerenone (nonsteroidal MRA) and CONFIDENCE (NCT05254002) investigates whether
Background empagliflozin (SGLT2i) can reduce kidney and dual therapy with finerenone and empagliflozin is
cardiovascular events in people with CKD and T2D. superior to either agent alone in reducing albuminuria.
Participants Treatment arms Primary outcomes
=N * 807 participants Bia it + Empagliflozin Relative change if‘ @ %
e 125 centres . > 10 50 d 10 1 UACR from baseline | |
* 13 countries l ' 269 ( - mg od) ey SRR to 180 days in:
o ean R Finerenone i Placebo < | th
/ e T2D, CKD stage 2-3 m — g ‘f*‘ Dual therapy
« UACR > 300 o 260 (10 or 20 mg od) vs.
<5000 mg/g m ’ Finerenone

e Serum K* > 4.8 mmol /L 269
e Treatment with

SGLT1/2i or MRA

| m Empagliflozin + Placebo
x TID ‘ i (10 mg od fr‘t’ Dual therapy

VS.

. . :
° > ¥ Empagliflozin
0 Treatment period (days) 180 =<

Should an additive effect be shown, early and efficient intervention with dual finerenone and SGLT2i

=
Loneiasion therapy could slow disease progression and provide long-term benefits for people with CKD and T2D.



A Change in Urinary Albumin-to-Creatinine Ratio B Change in Serum Potassium Level
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Simultaneous initiation of finerenone and empagliflozin
across the spectrum of kidney risk in the CONFIDENCE
trial

(A)
Finerenone + Empagliflozin Finerenone Empagliflozin

N (FAS) 33 74 158 23 86 148 32 71 156

Change from baseline in UACR,
percentage (95% CI)
&
=]

-60
W
-80
=90 KDIGO CKD category
-100 - " Low/moderate | High B Very high

M Vaduganathan et al NDT 2025



A CREDENCE Trial B DAPA-CKD C SCORED Trial D g Trial
Type 2 Diabetes Chronic Kidney Disease Type 2 Diabetes and Chronic Kidney Disease
and Nephropathy 218 years Chronic Kidney Disease 218 years
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Incremental benefit of multifactorial intervention on GFR
decline in DKD

RAS blocker — DKD with albuminuria — 20% RRR
- ‘ (average GFR loss:
3 - 20% 6 ml/min/1.73 m/year) 40% RRR
QE Ageing-associated decline Potential
- ' () (1.0-1.2 ml/min/1.73 m") additional benefit
o v BP | RAAS | SGLT2 VRA
I= control I inhibition L inhibition |
E .
E
2 Vel -40% SGLT2-I
E -25%
o
&

MRA

Follow-up time to kidney failure

P Fioretto et al Nature 2022
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2022 KDIGO Approach for People With Diabetes and CKD

Regular
risk factor

Lifestyle ‘ ﬂ @ g

Healthy Diet Physical Activity Smoking Cessation Weight Management
SGLT2i
) _ (initiate eGFR =20;
First-line continue until dialysis or Metformin RAS inhibitor at maximum Moderate- or
drug therapy transplant) (if eGFR =30) tolerated dose (if HTN) high-intensity statin
Regulr Y ¥ Y ¢
reassessment
of glycemia,
album_inuria, El_F',_
CVD risk and lipids GLP-1 RA if needed Nonsteroidal Dihydropyridine Antiplatelet agent
Additional to achieve ir_"ldi\.ridual ized MRA if ACR =30 f_JGE!. and/or diun:etic* for clinical ASCVD
risk-based glycemic target mg/g and _nnrmal . If_n:aede_d to achieve ‘
therapy ' a ° pnt‘:as;mm |ndIV|dua#zedﬁ?P target
Other glucose-lowering Ezetimibe, Ehl(?l}
OT2D onl drugs if needed to Steroidal MRA if or lcosape yii
oAl Patieits achieve individulaized needed for resistant HTN P:élgﬁgiedkbaascli D.lc'li
i i ri ipi
(T1D and T2D) glycemic target if eGFR =45 sk and lipids

fa ¢

Note: eGFRis presented in units of mL/min/1.73 m2.

*Maximum tolerated ACEi or ARB should be first-line therapy for HTN when albuminuriais present. Otherwise, dihydropyridine CCB or diuretic can also be considered;
all three classes are often needed to attain BP targets.

ﬁ BP cuff, BP lowering

é glucometer, glucose lowering
" heart, cardioprotection

' kidney, kidney protection

n scale, weight management

ACEi = angiotensin-converting enzyme inhibitor; ACR = albumin-creatinine ratio; ARB = angiotensin Il receptor blocker; ADA = American Diabetes Association: ASCVD = atherosclerotic cardiovascular disease; BP = blood
pressure; CCB = calcium channel blocker; CKD = chronic kidney disease; CVD = cardiovascular disease; eGFR = estimated glomerul lar filtration rate; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HTN = hypertension;
KDIGO = Kidney Disease: Improving Global Outcomes; MRA = mineralocorticoid-receptor antagonist; PCSK9i= proprotein convertase subtilisin/kexin type 9 inhibitor; RAS = renin-angiotensin system; SGLT2i = sodium-glucose

cotransporter 2 inhibitor; T1D = type 1 diabetes; T2D = type 2 diabetes.
Rossing P et al. Kidney Int. 2022;102(5):990-999.




GLP-1 RA effects

A Direct kidney effects B Indirect kidney effects

Glomerular
hyperfiltration

Inflammation

[] ’
Lipotoxicity
>
Sodium (), Fibrosis
retentlon r > )
./,\’ \' \’\J\_:)/
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\\(_/U\ -

Oxidative stress Dyslipidemia Hyperglycemia



GLP-1 RA effects

A Direct kidney effects B Indirect kidney effects

Glomerular
hyperfiltration

Sodium
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Effects of Semaglutide on Chronic Kidney Disease
in Patients with Type 2 Diabetes

Vlado Perkovic, M.B., B.S., Ph.D., Katherine R. Tuttle, M.D., Peter Rossing, M.D., D.M.Sc.,
Kenneth W. Mahaffey, M.D., Johannes F.E. Mann, M.D., George Bakris, M.D., Florian M.M. Baeres, M.D.,
Thomas Idorn, M.D., Ph.D., Heidrun Bosch-Traberg, M.D., Nanna Leonora Lausvig, M.Sc., and
Richard Pratley, M.D., for the FLOW Trial Committees and Investigators*

FLOW study

Semaglutide +ACE-I/ARB + SGLT2i vs ACE-I/ARB + SGLT2i

V Perkovitc et al NEJM 2024



A First Major Kidney Disease Event

180 :g Hazard ratis, 0.76 [95% CI, 0.66-0.28)
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B First Kidney-Specific Component Event
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A First Major Kidney Disease Event
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C Death from Cardiovascular Causes
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Dual GLP-1 and GIP receptor agonists

Tirzepatide

ao

Color code
Both
GLP-1
GIP

*r*’:"f‘

i‘a

:_}

o

Brain

Satiety: —appetite, —food intake
+ Satiety effect of GLP-1

Stomach
— Gastric secretion
— Gastric emptying (nausea)

Pancreas
+ Insulin secretion

"+ Insulin synthesis

+ Beta cell survival
—/+ Glucagon secretion
— Glucagon secretion

White adipose tissue
+ Lipolysis
+ Lipogenesis

-

Combined effect:
— Body weight
— Blood glucose




SURPASS-4 ™| Acis

Kidney

post-hoc -

The twincretin tirzepatide was recently approved to improve glycemic control in type 2 diabetes mellitus (T2DM) and

Tirzepatide and prevention of chronic kidney disease

ana Iys i S has been fast-tracked for approval for obesity or for overweight and SBP 2 130 mmHg or DBP 2 80 mmHg.
Structure of tirzepatide and semaglutide Most SURPASS-4 T2DM participants
1,20-alcosanadiole acid did not have CKD
Participant distribution according to eGFR/UACR
0000600000 00000 Semaglutide
ELH_E'\. l:KD, (1 ) —
/ and & critaria L
0006000000 00 GLP.1 D, o [ g
crilerian
00000 000000000000C000000C 000000000000 D0 OIEE P 541
GIE-I Mo CKD |'I{:|ﬂ?
00600000000 00000000000 0000000000000 ORI J AP
\ 0 200 400 600 800 100D 1200
Number af particponis

& eGFR cotegories &~ Albuminuria cotegories 1

sk - 5|
4= A |
i 3 |-

and also for participants

with eGFR G1-G2 or CKD G3+ «GFR260  eGFR 290
with albuminuria Al L and <90 gL

In SURPASS-4 post-hoc
EffettO ancC h e analyses, tirzepatide

con eG FR 60_90 offered kidney protection

as compared with insulin

e ACR <30 mg/g glargine for T2DM

participants with CKD

b
|
apupdazi) sioany

Belween group difference in mean
#GFR shape dedine and 95% O
[l min 1 73 mT par yaar]

Tirzepofide vs inswdin glargine.

CKD A3 CKD A2 UACR<30mg/g

Conclusion: The potential kidney protective effects of twincretins should be Bosch, C.
characterized in detail from the points of view of both CKD prevention and CKD Clinical Kidney Journal (2022)
treatment. @CKJsocial




Table 1. Ongoing trials with incretin-based therapies that investigate potential renoprotective mechanisms

Trial (NCT number)
GLP-1receptor agonist
REMODEL (52) NCT04865770

Intervention

Semaglutide 1.0 mg vs.
placebo

ASCEND PLUS NCT05441267 Semaglutide 14 mg vs.

placebo

PRECIDENTD (54) Open-label GLP-1therapy
NCT05350892 vs. SGLT-2 inhibition
ACHIEVE-4 (90) Orforglipron vs. insulin
NCT05803421 glargine
GLP-1/GIP receptor agonist

SURPASS-CVOT (92) Tirzepatide vs. dulaglutide
NCT04255433

SURMOUNT-MMO (93) Tirzepatide vs. placebo
NCTO5556512

TREASURE-CKD (53) Tirzepatide vs. placebo
NCT05536804

GLP-1/GIP/¢lucagon agonist

TRIUMPH-Outcomes (54)
NCT06383390

Retatrutide vs. placebo

J11-MC-GZBU (54)
NCT05936151

Retatrutide vs. placebo

GLP-1/amylin agonist
REDEFINE-3 NCT05669755 CagriSema vs. placebo
NN9388-7700 NCT06131372 CagriSema vs. Sema vs.

Cagri vs. placebo

Population

(KD, T2D

T2D
120

T2D + (V disease

T2D + (V disease

Overweight or
obesity

DObesity with/without
T20 + CKD

Overweight or obesity
ASCVD and/or CKD

Obesity with/without
T20 + CKD

BMI >25 + CVD (T2D)

CKD and T2D and
overweight or obesity

N

105

20,000
6,000

2,620

13,299

15,374

140

10,000

7,000

618

Primary endpoint

Multiparametric MRI
parameters, including
oxygenation, perfusion,
and T1 mapping
5-Point MACE
4-Paint MACE

4-Paint MACE

3-Point MACE
4-Point MACE

Kidney oxygenation
(BOLD-MRI)

4-Point MACE; 4-point kidney

composite ESRD, 240% eGFR
decline, CV/renal death
lohexol-measured GFR

3-Point MACE

UACR

(Other) kidney endpoints

eGFR and UACR; gene expression by single-cell
nucleus RNA sequencing; sodium excretion

Risk for CKD

Development of end-stage kidney disease/
kidney transplantation

Not specified

Change in UACR; new or worsening
nephropathy
eGFR slope; composite endpoint 240% eGFR
decline, kidney failure, or renal death
Kidney sinus fat and kidney fat content (MRI);
kidney blood flow (MRI); kidney apparent
diffusion coefficient (MRI); iohexol-measured
GFR; 24-hour UAE and UACR

Composite 240% decline eGFR, ESRD,
or renal death; UACR

Kidney blood flow (MRI); kidney volume (MRI);
T1 map (MRI); kidney oxygenation (BOLD-MRI);
24-hour UAE and UACR

>40% reduction eGFRcr; persistent eGFRcr <15;
initiation of dialysis; kidney death and CV death
Creatinine- and cystatin (-based eGFR
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SGLT2-i sono un pilastro della terapia della DKD/CKD

Effetti emodinamici

Inibizione simpatico
SGLT2-i

Chetogenesi

Ossigenazione renale



SGLT2-i sono un pilastro della terapia della DKD/CKD

Effetti emodinamici

Inibizione simpatico

SGLT2-i

Senescenza

Chetogenesi
Autofagia

Ossigenazione renale Disfunzione mitocondriale




SGLT2-i devono essere «ben accompagnati»

Riduzione Pto e endpoint renali e CV .

~ /

SGLT2-i ACE-I/ARB

Arterial and glomerular hypertension, hyperfiltration



SGLT2-i devono essere «ben accompagnati»

Inflammatory and profibrotic
factors, cardiac remodeling

nsMRA

Riduzione Pto e endpoint renali e CV .

~ /

SGLT2-i ACE-1/ARB

Arterial and glomerular hypertension, hyperfiltration



SGLT2-i devono essere «ben accompagnati»

Inflammatory and profibrotic

Metabolic factors: poor glycemic control factors, cardiac remodeling

GLP1-RA nsMRA

Riduzione Pto e endpoint renali e CV .

~ /

SGLT2-i ACE-1/ARB

Arterial and glomerular hypertension, hyperfiltration



progression
Goal  Delay the inevitable loss of kidnay function
Therapeutic + Few effective therapies to pravent loss of kidney
context function
Workforce and =  Major focus on the provision of dialysis and kidney
policy focus fransplantation services

Annual rate of eGFR decline

in the active arm of diabetic kidney disease trials

GFR alopa

(ml‘min per 1.73 méfyr)

]

Historical paradigm: slow CKD

DKD

Orug classies)

RASI [R)

AT « TRAH}
RASI + SGLTH (R)

Rl + ri- AL R

RASI + GLP-1RA (R}
RASH + SGUTH + ns-MRA (R
RASI + GLP-IRA = SGLT (1)

RS« SLRTH « GLP-TEA [H)
LA & RAPRA, = 3L P DA 1)

¢

New paradigm: aim to achieve CKD ’
remission

Halt aeuan.. = Yidnaw finctian ia a~==20 0 ety Sging
(<1 mlimin per 1.73 m<yr) OR achieve normalization of
GFR and albuminuria

Combination therapy with highly effective and safe
agents (RASH SGLT2I, ns-MRA, GLP-1RA, disease-
speciic therapies [e.g. B-cell-largeted therapies])

Early detection, population-based screening, risk-based

mpbermeniation al E|l._IHjE!|II"|I|':-|jII"E!1|::IE{| thiErapees

Annual rate of eGFR decline
in the active arm of IgA nephropathy trials

Dirug class(es)
2000 20 2015 200 2025 oA
...... I IIII . Fan o
o e § Corbooaismids « AT
" &7 ® Cortoossas
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. . & DEARA
=" AP i AP R

A GFR - 1 ml/min/year with RAS-I + SGLT2i + nsMRA/GLP1-RA

N Tangri et al Kid Int 2025
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Altre diapo



Healthy Mediterranean diet
Physical exercise

Weight loss Tobacco habit avoidance

Interventions to reduce albuminuria

DM monitoring Blood pressure monitoring

Nephroprotective treatments

ACEIls or ARBs

JP Lopez et al. Nephrologia 2025



Hemodynamic factors
(T BP,T intraglomerular pressure)

—O—>

ACEVARB
Other blood pressure controllers

SGLT2 inhibitors

Metabolic factors
(Poor glycemic control)

—(O—

SGLT2 inhibitors
GLP-1 agonists
Other antidiabetics

Diabetic kidney

disease

Inflammation, fibrosis
(1 MR, oxidative stress, cytokines,
proinflammatories, profibrotic mediators)

(D=

Finerenone

JP Lopez et al. Nephrologia 2025
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