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USRDS — 2021 ADR - CKD in US adults

e |l Report 2021 dell’lUSRDS esamina la
prevalenza di CKD nel DMT2 in quattro distinti 50

periodi di quattro anni ciascuno: dal 2003-
2006 al 2015-2018. 40

30
e La prevalenza di CKD nel DM é diminuita

progressivamente attraverso i quadrienni dal

41.5% al 36.3%. 20

50

e D’altra parte, |a prevalenza del DM tra gli 40
individui con CKD e aumentata dal 24.6% nel

2003-2006, al 32,8% nel 2015-2018. 30

20

Prevalence (%) of CKD in US adults with DM

41,5

39,4 39,0 38,0

2003-2006 2007-2010 2011-2014 2015-2018 2017-2020

Prevalence (%) of DM in US adults with CKD

35,6
32,8

2003-2006 2007-2010 2011-2014 2015-2018 2017-2020

US Renal Data System 2018 Annual Data Report — 2021 Annual Data Report, AJKD 2022; 79 (suppl. 1): S1-S177; USRDS — 2022 ADR



Temporal Trends for Nephropathy and ESRD in Type 2 and Type 1 Diabetes

701,622 patients with diabetes from the Swedish National Diabetes Register and 2,738,137 control subjects
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Temporal Trends for Nephropathy and ESRD in Type 2 and Type 1 Diabetes

666,899 patients with T2D from the Swedish National Diabetes Register and 2,577,579 control subjects
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* Fenotipi ‘ibridi’ di DKD



USRDS — 2018 ADR — CKD in US adults

Prevalence (%) of DKD in NHANES population within DM, 2001-2016

DKD diagnosticata come eGFR m2001-2004 ®2005-2008 ®2009-2012 ®2013-2016

<60 ml/min/1.73 m2 e/o ACR >30
mg/g. 43N

40,1 38 6
Prevalenza di DKD e odd ratios " 36 \
(OR) si riducevano 33,2 31,6

21

progressivamente. 26,9 >5 8

Prevalenza di eGFR <60 e OR
aumentavano (da 1.9 a 2.4).

Prevalence (%)

Prevalenza di ACR 230 e OR si
riducevano progressivamente (da
4.16 to 3.03).

All DKD eGFR <60 ACR 230

US Renal Data System - 2018 Annual Data Report — Am J Kidney Dis 2019; 73(Suppl 1): S1-S28



DKD phenotypes

La DKD e tradizionalmente caratterizzata da una fase di iperfiltrazione, comparsa di albuminuria persistente e successiva
diminuzione della velocita di filtrazione glomerulare (GFR); questa traiettoria € ampiamente riconosciuta come il fenotipo

classico di DKD (1).

Tuttavia, le traiettorie della
funzione renale (modifiche in
GFR e albuminuria nel tempo)
possono differire da questo
fenotipo classico.

Sono stati descritti tre fenotipi

alternativi non classici di DKD,

caratterizzati da:

> Regressione
dell’albuminuria (2)

» Rapido declino di eGFR (3)

> Riduzione di eGFR in
assenza di albuminuria o
proteinuria (4); il fenotipo
emergente di DKD

GFR categories (ml/min/1.73 m?)

Albuminuria categories (mg/qg)

Al1:<30 A2:30-299 A3:>300
G1: >90 1. Classical
Kidney Failure? DKD
G2: 60-89 2.Regression

of albuminuria

G3a: 45-59
3. Rapid
G3b: 30-44 4 Non- A. decliner
proteinuric g
G4: 15-29 or Non- Kl_dney
. Failure?
_ albuminuric
G5: <15 DKD

Oshima M, et al.. Nat Rev Nephrol 2021; 17: 740-750.
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Distribution and characteristics of non-albuminuric DKD phenotypes
in RIACE and in the most recent meta-analysis
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@ 24.7
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Out of all T2DM Out of all DKD Out of all DKD with

Non-albuminuric DKD phenotype:
a breakthrough in DKD classic conception

Albuminuric DKD Non-albuminuric DKD

UACR> 30 mg/g B i eGFR < 60 ml/min/1.73m? and
UACR <30 mg/g

Microangiopathy

Correlation with No correlation with
retinopathy retinopathy

Macroangiopathy

Tubular and vascolar

Glomerulosclerosis damage

reduced eGFR
BMRIACE  m META-ANALYSIS 2022 Male sex 4\ Femalesex
15,773 Italian T2D 18 cross-sectional, 11 cohort,
and 2 case-control studies Correlation with HblAc % \% No correlation with Hb1Ac

Penno G et al. J Hypertens. 2011; 29: 1802-9 - Shi S et al. Front Endocrinol (Lausanne) 2022; 13: 871272 - Scilletta S et al. Biomolecules. 2023 Apr 26; 13: 752



The prevalence of the Alb"DKD phenotypes in different populations
with type 1 and type 2 DM is increasing

T1DM (Alb-DKD of all DKD with reduced eGFR)

Cross-sectional studies from several countries:

FinnDiane FINLAND 1998-2005 15.5%
Penno G. et al. ITALY 2001-2009 58.6%
Pacilli A. et al. ITALY 2004-2011 48.9%
Lamacchia O. et al. ITALY 2004-2011 51.5%
UK National Diabetes Audit UK 2007-2008 54.4%
Colombo M. et al. SCOTLAND 2010-2013 59.1%

Pugliese G et al., Nutr Metab Cardiovasc Dis 2019, 29: 1127-1150 (Joint Position Statement SID-SIN)
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* Fenotipi ‘ibridi’ di DKD

* Prognosi ‘ibrida’ della DKD



Diabetic Kidney Disease
3 gigantic risks

(1) Premature death
(2) CV disease (including HF)
(3) Kidney failure



* In the early 1980s, occurrence of
microalbuminuria was associated
with a 60-80% risk of progression
to macroalbuminuria over 6-14
years, mainly in people with type
1 diabetes.

e Today, the development of

microalbumiuria can no longer be

viewed as a committed and
irreversible stage of DKD, as
spontaneous remission is
common.

Regression of albuminuria

I 1 Progression to macroalbuminuria || No change
I 1 Remission to normoalbuminuria Bl Remission related to RAS blockade
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Author: Tabaei 19 Perkins20 Hovind2! Steinke 22 de Boer23 Gaede?24 Araki2> Yamada?26
Year: 2001 2003 2004 2005 2011 2004 2005 2005
Number with
microalbuminuria: 16 386 79 22 325 151 216 94

Maclsaac RJ et al. Kidney Int. 2014; 86: 50-7



Change in Albuminuria as a Surrogate Endpoint of the DKD Course

Meta-analysis of observational studies

28 cohorts - 693,816 individuals (80% with DM)
7,461 ESRD events in a follow-up of 3.4 years

800 —

400 -

2:00 —

1.00 -

0-50 -

Adjusted HR
ESKD risk

0-25 7

Adjusted ESRD

reduction

A 30% ACR

(PCR) reduction

over 2-year

22% (31%)

of

[%] uonnqguysip
V 3OV

o

1 I !
0-06 012 025 05 1 2 4 8 16

2 year ACR change and kidney failure risk

Coresh J et al.

Lancet Diabetes Endocrinol. 2019; 7(2): 115-127

Treatment effects in randomized interventional trials

Treatment effect on composite
kidney outcome*

41 studies - 29,979 individuals (71% with DM)
3,935 events (13%) in a follow-up of 3.4 years
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27% lower risk of o |
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Heerspink HJL et al.

Lancet Diabetes Endocrinol. 2019; 7(2): 128-139



The Finnish Diabetic Nephropathy Study: regression of albuminuria andits
association with incident CV outcomes and mortality in TIDM

Among 3642 T1D, 102 (23.3%) individuals with prior microalbuminuria and 111 (23.4%) with prior macroalbuminuria had regressed at baseline
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Jansson F et al. Diabetologia 2018; 61: 1203-1211



RIACE (Renal Insufficiency and Cardiovascular Events): All-cause mortality

Cumulative survival

1.0 P<0.0001 1.0 - P<0.0001
‘*--._\m_‘

0.8 - 0.8 -

0.6 - 0.6 - Cox proportional hazards
Kaplan-Meyer regression, adjusted for age
analysis

0.4 4 154% 0.4 { 1.0 (Ref)

26.7% 1.69 (1.53-1.87)
40.9% 1.75(1.61-1.91)

0.2 4 54.4% 0.2 {4 2.76(2.51-3.03)

0 2 4 6 8 10 0 2 4 6 8 10
Years of observation Years of observation

Alb"/eGFR" s AlD*/€GFR" e Alb"/€@GFR* s Alb*/@GFRY s

1 (Ref.) 0.94 (0.78-1.12)

1.31 (1.08-1.60)

GZa 0.80 (0.67-0.96) 1.05 (0.89-1.25) 1.31 (1.09-1.58) _ hazards regression,
G2b 1.10 (0.83-1.12) 1.06 (0.88-1.27) 1.39 (1.15-1.68) 1.71 (1.23-2.36)
G3a 1.32 (1.07-1.-62) 1.39 (1.14-1.69) 1.48 (1.22-1.80) _

The RIACE Study Group. Diabetologia 2018; 61: 2277-2289
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Risk of Rapid Kidney Function Decline, All-Cause Mortality, and Major Cardio-
vascular Events in Nonalbuminuric Chronic Kidney Disease in Type 2 Diabetes

Settings & Participants Analysis Results
Action to Control Cardiovascular Risk in Diabetes >
ACCORD I g M
No diabetic kidney disease (DKD) ,
Mortality CvD CKD
—— Multicenter HR (95% Cl)
=|=| randomized, H Albuminuria only 0
controlled trial &H Decreased eGFR + albuminuria & -- (0 3(:;71670)
. . = .
N =10,185
"“ 1.82 1.88 1.72
(1.59-2.08) (1.63-2.16) (1.27-2-34)
U
Follow-up: 2.38 2.37 4.52
8.8 years &] _ ; ;
y . No DKD as reference group ‘ (1.92-2.90) (1.89-2.97) (2.91-7.01)

* new or worsening nephropathy;

CONCLUSION: All DKD phenotypes are associated with higher risk of mortality and Zg‘;ﬁ'L”2g0°;f/r;"’:g_”;rr‘fdf5[<e[‘;"Chi”g
CVD compared with no DKD. Alb-DKD is not associated with CKD progression

Buyadaa O et al. Diabetes Care 2020; 43: 122-129



Nonalbuminuric Diabetic Kidney Disease and Risk of All-Cause Mortality and CV
and Kidney Outcomes in T2D: Findings From the Hong Kong Diabetes Biobank

Settings & Participants Analysis Results
Exposures i@ = qp
(] . HHG KONG DIABETES ‘mm
'6:( @ B jA N K No diabetic kidney disease (DKD) “ I_I
e & o e Mortality ~— CVD HHF  CKD*
ecreased e on .
. Multicenter, d Progression
—|= prospective, H Albuminuria only ( HR (95% Cl)
cohort stud o & 1.59 1.14 3.08 2.37
Y @[] Decreased eGFR + albuminuria (104-244) | (0.88-148)  (182:521) (1.63-343)
N =19,025 H 2.00 1.19 3.14 3.77
(1.52-2.63) (1.02-1.40) (2.09-4.73) (3.05-4.66)
48 Foll -
SRS - & 3.26 147 550  14.01
3.1 years S No\DKD s Tetoran e oronn (243-438) (1.23-1.76) (3.63-8.34) (11.31-17.36)

*incident kidney failure or 240%
reduction in eGFR

CONCLUSION: All DKD phenotypes are associated with higher risk of mortality,
CVD, HHF and CKD progression compared with no DKD |

Jin Q et al. Am J Kidney Dis 2022; 80: 196-206




Risk of cardiovascular disease, death, and renal progression in diabetes according
to albuminuria and estimated glomerular filtration rate

Settings & Participants Analysis Results
China Cardiometabolic Exposures @ qp
Disease and Cancer No diabetic kidney disease (DKD) -
Cohort (4C) Study Mortality CVD CKD*
Nationwide, & Decreased eGFR only Progression

. : 0
=|= population-based, H Albuminuria only HR (95% Cl)

prospective cohort
study &H Decreased eGFR + albuminuria & -- (0 6%91757)
. . = .

OEOR
'.“ N =36,509 1.99 1.60 2.08
B
(1.69-2.34)  (1.39-1.84)  (1.77-2.45)

(U
[22) Follow-up: | 3.14 2.35 3.72
_J 3.2 years &J (2.44-4.05) (1.84-2.99) (2.90-4.78)

* No DKD as reference group

*>30% reduction in eGFR, reaching
eGFR <15 ml/min, development of
ESRD, or death due to CKD

CONCLUSION: Diabetes subjects with albuminuria are at higher risks of developing
clinical outcomes, as well as patients with non-albuminuric DKD with age <65 years

Niu J et al. Diabetes & Metabolism 2023; 49: 101420
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Holistic approach for improving outcomes in patients with diabetes and CKD

Diabetes Care

Ll

Diabetes Management in Chronic
Kidney Disease: A Consensus
Report by the American Diabetes
Association (ADA) and Kidney
Disease: Improving Global
Outcomes (KDIGO)

https://doi.org/10.2337/dci22-0027

PR

d \=)

Blood
pressure control

(=]
/ u ﬁ Goal-directed

Glycemic Lipid therapy
control management

/E(\ _ S
p S o

GLP-1RA ns-MRA Antiplatelet First-line
(T2D, (T2D, residual therapies
glycemia) albuminuria) i3 drug thesapy

Lifestyle
Metformin SGLT2 inhibitors RAS blockade Statin
(T2D) (T2D) (HTN)
o % O
é 90 Smoking
Diet Exercise cessation
Diabetes with CKD

de Boer IH et al. Diabetes Care 2022; 45: 3075-3090



Holistic approach for improving outcomes in patients with diabetes and CKD
2022 Consensus Report by the ADA and KDIGO

Optimize BP control and reduce BP variability to A
reduce the risk or slow the progression of DKD

Optimize glucose control to
reduce the risk or slow the

Diabetic kidney
disease prevention

il

intensity for patients with ASCVD

SGLT2 inhibitors
Statins

(T2D)

GLP-1 receptor agonists
Non-steroidal mineralocorticoid antagonists
RAAS inhibitors (ACEis and ARBs)

I

S
o

atelet therapies

o

ns-MR
(T2

ACEi or ARB are:\

progression of DKD I e recommended
for ACR30-299mg/g | [}
A statin of moderate intensity is % g strongly recommended
recommended for primary it Blood poditioee for ACR >300 mg/g and/or
. . rugs with . 2
prevention of ASCVD, or of high control pressure control R ran eGFR <60 mL/min/1.73 m J A

ACEi or ARB are NOT
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primary prevention of
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Kearney J and Gnudi L. Pharmaceutics 2023, 15: 1343 - de Boer IH et al. Diabetes Care 2022; 45: 3075-3090



Holistic approach for improving outcomes in patients with diabetes and CKD
2022 Consensus Report by the ADA and KDIGO

I

Diabetic kidney Lipid management Additional
. q risk factor
disease prevention control

SGLT2i are recommended for DKD:\

eGFR 220 mL/min/1.73 m2 A

2 @@ and ACR 2200 mg/g
‘e & al
1<) Glycemic Blood :
= 2
g é control pressure control eGFR 220 ml—/m|n/l-73 m B
- s < ideey  and ACR from normal to 200 mg/g/
0 S S e
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= = S i « s oo / drug
= o O c &
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Kearney J and Gnudi L. Pharmaceutics 2023, 15: 1343 - de Boer IH et al. Diabetes Care 2022; 45: 3075-3090



Effect of SGLT2 inhibition on kidney disease outcomes by eGFR

13 studies - 90,409 participants of which 74,804 [82.7%] with diabetes [>99% with T2D]

Kidney disease progression*

Acute Kidney Injury

Mean Events/participants Event rate RR Events/participants Event rate RR

baseline eGFR, per 1000 patient-years (95% Cl) per 1000 patient-years (95% Cl)

mL/min per 1.73m’

SGLT2 Placebo SGLT2  Placebo SGLT2 Placebo SGLT2  Placebo
inhibitor inhibitor inhibitor inhibitor

Diabetes
DECLARE-TIMI58 56/8582 102/85/8 16 30 —I—é— 0-55(0:39-0-76) 125/8574 175/8569 35 49 —.—é— 069 (0-55-0-87)
CANVAS Program 80/5795 814347 36 58 —l:— 0-61 (0-45-0-83) 30/5790 28/4344 16 2.5 —I—E—— 0-66 (039-111)
VERTISCV 49/5499 32/2747 26 34 —E—l—— 076 (0-49-1-19) 42/5493 22(27745 25 27 —;—I—Ir 0-95 (0-57-1:59)
EMPA-REG OUTCOME 51/4645 4712323 40 76 —l—i— 0:51(035-0-76) 45/4687 3712333 25 62 —B— ' 0-41(0-27-0-63)
DAPA-HF 18/1075 24/1064 12 16 L 073(0:33-134) 31/1073 39/1063 19 24 ———  079(050-125)
EMPEROR-REDUCED 13/927 23/929 13 24 - : 0-52(0-26-1:03) 26/927 3pg. - 97 —i:—— 077 (0-46-1-28)
EMPEROR-PRESERVED 38/1466 441472 15 18 —I—-—— 0-82(0-53-1-27) 60/1466 841472 20 28 —l—'— 0-69 (0-50-0-97)
DELIVER 33/1578 3711572 95 1 —E—l—— 0-87 (0:54-1:39) 59/1578 52/1572 17 15 a:—-l—p 1:13 (0-78-1.63)
CREDENCE 153/2202  230/2199 27 1 —I-— 0:64 (0-52-079) 86/2200 982197 17 20 . — 0-85(0-64-1-13)
SOLOIST-WHF NA/NA NA/NA 250605 27611 55 59 — i m—» 094(055159)
SCORED 37/5292 52/5292 50 7:0 —E—I—— 071(0-46-1-08) 116/5291 111/5286 16 16 i—l— 1-04 (0-81-1-35)
DAPA-CKD 103/1455 173/1451 35 60 —l3— 0-57 (0-45-0-73) 48/1455 69/1451 15 22 —l—i— 0-66 (0-46-0-96)
EMPA-KIDNEY 108/1525 175/1515 —.'é— 0-55 (0-44-0-71) 73/1525 81/1515 — 0-88 (0-64-1-20)
Subtotal: diabetes 67 739/40041 1020/3348 ‘ 0-62(0-56-0-68)  766/40664 856/34087 = 079 (0-72-0-88)
Trend across trials sorted by eGFR: I T I | Trend across trials sorted by eGFR: 1
Diabetes p=0-87; 0-25 050 05100 150 Diabetes p=0-02; 0-25 050 075100 150
No diabetes p=0-86; 4 — —»)p No diabetes p=0-66; 4 —»
Heterogeneity by diabetes status: p=0:31 Favours SGLT2 inhibitor  Favours placebo Heterogeneity by diabetes status: p=0-12 Favours SGLT2 inhibitor  Favours placebo

* >50% decrease in eGFR, eGFR <15 ml/min, ESKD, or death from kidney failure
The Nuffield Department of Population Health Renal Studies Group and the SGLT2 inhibitor Meta-Analysis Cardio-Renal Trialists’ Consortium. Lancet 2022; 400: 1788-1801



Effect of SGLT2 inhibition on kidney disease outcomes by uACR

Kidney disease progression

Acute Kidney Injury

Median Number of Rate per 1000 Number of Rate per 1000

baseline uACR events/ patient years Relative risk events/ patient years Relative risk
(mag/g) participants SGLT2i Placebo (95% CI) participants ggLT2i Placebo (95% CI)

Diabetes . .
CANVAS Program 80/5795 8114347 36 58 — 0.61 (0.45, 0.83) 30/5790 28/4344 16 25 — W+ 0.66 (0.39, 1.11)
DECLARE-TIMI 58 56/8582 102/8578 16 3.0 —I— 055(0.39,076) 125/8574 175/8569 35 49 —.— 0.69 (0.55, 0.87)
EMPA-REG OUTCOME 51/4645 47/2323 40 76 —I—— 0.51 (0.35, 0.76) 45/4687 37/2333 25 62— 0.41 (0.27, 0.63)
VERTIS CV 49/5499 3212747 26 34 —m—— 076(049,1.19) 42/5493 2212745 25 27 — > 095 (0.57, 1.59)
EMPEROR-PRESERVED 38/1466 4411472 15 18 —I—— 0.82 (0.593, 1.27) 60/1466 841472 20 28 —I— 0.69 (0.50, 0.97)
EMPEROR-REDUCED 131927 23/929 13 24 = 0.52(0.26, 1.03) 26/927 33/929 21 27 —I—— 0.77 (0.46, 1.28)
SCORED 3715292 52/5292 50 70 —-—I—— 071(046,108) 116/5291 111/5286 16 16 —I— 1.04 (0.81, 1.35)
EMPA-KIDNEY 108/1525  175/1515 36 59 N = 0.55(0.44,0.71) 7311525 8111515 24 27 e 1 0.88 (0.64, 1.20)
CREDENCE 153/2202  230/2199 27 41 —.— 064 (0.52,0.79) 86/2200 98/2197 17 20 —I'—— 0.85(0.64,1.13)
DAPA-CKD 103/1455  173/1451 35 60 —.— 0.57(0.45,0.73) 48/1455 69/1451 15 22 —I—— 0.66 (046, 0.96)
DAPA-HF 1811075 24/1064 12 16 & 0.73(0.39, 1.34) 311073 391063 19 24 —I—— 0.79 (0.50, 1.29)
SOLOIST-WHF NA/NA NA/NA 25/605 271611 55 59 > 0.94 (0.55, 1.59)
DELIVER 331578 3711572 95 11 —'—I—— 0.87(0.54, 1.39) 59/1578 521572 17 15 '—H 1.13(0.78, 1.63)
Subtotal: DIABETES 739/40041 1020/33489 <> 0.62 (0.56, 0.68) 766/40664 856/34087 <> 0.79 (0.72, 0.88)

025 05 075 1 15 0.25 D5 075 1 15
SGLTZ2i better Placebo better SGLT2i better Placebo better

The Nuffield Department of Population Health Renal Studies Group and the SGLT2 inhibitor Meta-Analysis Cardio-Renal Trialists’ Consortium. Lancet 2022; 400: 1788-1801



. %

Study Renal comp05|te outcome HR (95% CI) welght
290 mU/min/1.73m? =
EMPA REG OUTCOME % o 0.21(0.09, 0.51)  10.59
VERTIS CV e 0.41 {0.18, 0.95) 11.85
CANVAS TRIAL —_—,— 0.44 (0.25, 0.78)  25.02
DECLARE TIMI 58 —— 0.50 (0.34, 0.73)  52.54
Sublotal (I-squared = 3.9%, P =.373) ‘l -57% o043(0.32,058  100.00
60 1o < 80 mU/min/1.73m* =
DAPA HF - 0.49 (0.23, 1.05)  5.20
EMPEROR REDUCED o 0.52(0.26, 1.04)  6.15
DECLARE TIMI 58 —— 0.54 (0.40, 0.73)  33.11
CANVAS TRIAL _|‘_ 0.58 (0.41, 0.83)  23.20
EMPA REG OUTCOME ——1 0.61(0.37, 1.01)  11.65
VEATIS CV 5 0.81(0.38, 1.72)  5.30
CREDENCE —— 0.81(0.52, 1.26)  15.30
Subtotal (I-squared = 0.0%, P =.767) ‘"’" -40% 0.60 {0.51, 0.71) 100.00
45 to < 60 mi/min/1.73m? -
CREDENCE —I-h-l— 0.47 {0.31, 0.72) 15.79
DAPA CKD . - 0.49 (0.34, 0.70)  22.38
DECLARE TIMI 58 e ey | 0.60 (0.35, 1.02)  9.80
EMPA KIDNEY —a— 0.64 (0.44, 0.93)  20.01
EMPA REG OUTCOME ——— 0.68 (0.36, 1.28)  6.97
VERTIS CV 4 0.77 (0.34, 1.73)  4.30
CANVAS TRIAL —_— 0.78 (0.46, 1.32)  10.23
EMPEROR REDUCED s 0.88 (0.37,2.10)  3.70
DAPA HF —_— 0.94 {0.50, 1.78) 6.83
Sublotal (-squared = 0.0%, P = .567) > -399% os1(052 072 100.00
30 10 < 45 mi/min/1.73m?
EMPEROR REDUCED — 0.33(0.12,0.90)  1.68
DAPA CKD |-0—: 0.63 (0.51, 0.78)  37.76
EMPA REG OUTCOME it 0.3 (0.30, 1.31)  3.20
CANVAS TRIAL 4— 0.65(0.29, 1.47)  2.57
CREDENCE -l-h— 0.71 {0.53, 0.95) 20.76
EMPA KIDNEY —— 0.78 (0.62, 0.98)  34.03
Sublotal (I-squared = 0.0%, P = 0.545) L = -319% oss(0.60,078)  100.00
< 30 mi/min/1.73m?
EMPA KIDNEY - 0.73 (0.62, 0.86)  100.00
Sublotal (l-squared = .%, P=) ‘ -2 7% 0.73(0.62, 0.86)  100.00
NOTE: Weights are from random effects analysis |
| I
.0865 1 11.6
favours SGLT2i favours placebo

Impact of baseline kidney function on the
effects of SGLT2 inhibitors on kidney and

heart failure outcomes:
A systematic review and meta-analysis of
randomized controlled trials

B
(B) Relationship between baseline eGFR and risk reduction in renal outcomes
27 o
o}
< O
a
Ln' _ —
- l
g
E o O
£ 5>
[
T
" Exp(b): 0.995
P=.003
13 trials testing SGLT2is in 90,402 participants
19 with available eGFR data
1 (o}
20 40 60 80 100

eGFR (ml/min/1.73m?)

EMPA-REG OUTCOME, CANVAS, DECLARE-TIMI 58
CREDENCE, DAPA-HF, DAPA-CKD, VERTIS-CV
EMPEROR-REDUCED, EMPEROR-PRESERVED

SCORED, SOLOIST-WHF, DELIVER, EMPA-KIDNEY

Maddaloni E et al. Diabetes Obes Metab 2023; 25: 1341-1350



Heart failure outcome

HR (95% ClI)

0.51 (0.33, 0.79)
0.96 (0.77, 1.19)
1.27 (0.84, 1.92)
0.87 (0.56, 1.34)

0.73 (0.58, 0.92)
0.76 (0.63, 0.92)
0.79 (0.66, 0.95)
0.81 (0.65, 1.00)
0.84 (0.70, 1.00)
0.85 (0.61, 1.19)
0.87 (0.70, 1.08)
0.90 (0.59, 1.38)
0.81 (0.75, 0.87)

0.55 (0.39, 0.78)
0.59 (0.4, 0.79)
0.76 (0.58, 0.99)
0.76 (0.57, 1.02)
0.76 (0.58, 0.99)
0.78 (0.55, 1.10)
0.78 (0.66, 0.92)
0.81 (0.69, 0.95)
0.82 (0.68, 0.99)
0.76 (0.71, 0.82)

0.69 (0.50, 0.95)
0.74 (0.59, 0.92)
0.92 (0.69, 1.23)
0.77 (0.66, 0.90)

0.68 (0.42, 1.10)
0.68 (0.42, 1.11)
0.68 (0.48, 0.96)

29.90
38.88
31.22
100.00

11.37
16.88
18.24
13.04
19.02
529
12.87
3.28
100.00

4.53
6.59
an
6.67

4.82
21.88
23.61
15.90
100.00

23.65
48.24
28.11
100.00

50.94
49.06
100.00

Study
290 mi/min/1.73 m? |
EMPEROR REDUCED * e
DECLARE TIMI 58 —
VERTIS CV il
Subtotal (-squared = 78.6%, p=0009) = -13%
60 to < 90 ml/min/1.73 m2
EMPEROR REDUCED —_——
DAPA HF —_—
DECLARE TIMI 58 —
EMPEROR PRESERVED B —
DELIVER e
CREDENCE -+
VERTIS CV ——
SOLOIST-WHF TRIAL e
Subtotal (I-squared =0.0%, p = 0.951) <P -19%
45 to < 60 ml/min/1.73 m2
CREDENCE -
SOLOIST-WHF TRIAL —_—
VERTIS CV -
EMPEROR REDUCED ——
SCORED —_—
DECLARE TIMI 58 -
EMPEROR PRESERVED ——
DELIVER ——
DAPA HF ——
Subtotal (I-squared = 0.0%, p = 0.484) < -24%
30 to < 45 ml/min/1.73 m?
CREDENCE *
EMPEROR REDUCED —_——
Subtotal (I-squared = 2.1%, p = 0.360) ‘ '23%
< 30 mi/min/1.73m?
EMPEROR REDUCED ——
SCORED
Subtotal (I-squared = 0.0%, p = 1.000) -‘ -32%
NOTE: Weights are from random effects analysis
|

328 1

favours SGLT2i favours placebo

Impact of baseline kidney function on the
effects of SGLT2 inhibitors on kidney and

heart failure outcomes:
A systematic review and meta-analysis of
randomized controlled trials

(B) Relationship between baseline eGFR and risk reduction in HF outcomes
o o
13 trials testing SGLT2is in 90,402 participants
o with available eGFR data
O
g © 0
T o
g Q o
« O
< Jo O
' Exp(b): 1.002
®) p=0.075
© o
o}
20 40 60 80 100

eGFR (ml/min/1.73m?)

EMPA-REG OUTCOME, CANVAS, DECLARE-TIMI 58
CREDENCE, DAPA-HF, DAPA-CKD, VERTIS-CV
EMPEROR-REDUCED, EMPEROR-PRESERVED

SCORED, SOLOIST-WHF, DELIVER, EMPA-KIDNEY

Maddaloni E et al. Diabetes Obes Metab 2023; 25: 1341-1350



Kidney outcomes associated with use of SGLT2 inhibitors in real-world clinical practice

(CVD-REAL 3): a multinational observational cohort study

71,122 new users matched by propensity scores: SGLT2i vs other glucose-lowering drugs — mean follow-up 15 months

Mean eGFR =90.7 ml/min/1.73m?2; 8.3% with eGFR <60 ml/min/1.73m?

-0.75 ml/min/1.73m? per year
' 0.46 ml/min/1.73m? per year
TS (e e o i s i i i s it i i SO =07 =i i = i T ST ST T S S S 1 i i SIS T 7 S 7 = 7 i S i i i
,5 -0.73 ml/min/1.73m2per year
Tg' | % between-group
E difference:
= = 1-53 mL/min per 1.73
~ -1.21 ml/min/1.73m? per year m? per year (1-34 to
& : 1-72; p<0-0001)
£ -3 ml/min/1.73m?
& -4 ,
-C§ 1
= -@- SGLT2 inhibitors
< —A— QOther glucose-lowering drugs .
-6 T T 1 T T T T T
12 6 =3 10l _3 o 6 12 18 4 Dapagliflozin: 57.9%
Number at risk Timie since indexdate (morfths) Empagliflozin: 34.1%
SGLTZ inhibitors 15738 12225 8825 13650| 5268 8370 8902 7294 3495 2127 Canagliflozin: 5.7%
Other glucose-lowering 14718 11669 8906 123424693 6998 7518 5928 2550 1572 Others: 2.3%
dI’UQS 19455 . L. (o}
18567

Heerspink HJL et al. Lancet Diabetes Endocrinol 2020; 8: 27-35



Kidney outcomes associated with use of SGLT2 inhibitors in real-world clinical practice
(CVD-REAL 3): a multinational observational cohort study

n Events Eventrate Hazard ratio p value
per 10 000 patient-years (95% Cl)
Israel 24232 88 236 = 0-56 (0-36-0-88)
UK 23388 70 343 i 0-60 (0-37-0-97)
Italy 15334 78 928 —B——— 0-26 (0-15-0-45)
Taiwan 4143 47 14-84 o 0-70 (0-39-1-26)
Japan 4008 68 11.75 0 0-44 (0-26-074)
Total 351 —— R e Mt Composite of 50% decline in
O-I25 0.|50 1.00 _ 2.:30 m EGFR or ESKD
B
Israel 24232 21 056 <« o 0-49 (0-19-1-24)
UK 23388 13 0-64 <« o 0-62 (0-20-1-90)
ltaly 15334 35 416 - 0-03 (0-00-0-22)
Taiwan 4143 31 978 o 0-53 (0-25-1-12)
Japan 4008 35 6-02 $t—— 0-22 (0-09-0-53)
Total —_— 0-33(0-16-0-68) 0-0024%,
. . — wo-om ESKD alone
0.25 0-50 1.00 2-00
< >
Favours SGLT2 inhibitors Favours other glucose-lowering drugs

Heerspink HJL et al. Lancet Diabetes Endocrinol 2020; 8: 27-35



Holistic approach for improving outcomes in patients with diabetes and CKD
2022 Consensus Report by the ADA and KDIGO

I

. S Lipid management Additional
.Dlabetlc k|dney e
disease prevention control
2 , Qe
z e Additional
s Glycemic Blood drugs with
:@9 ] control pressure control heartand
‘3 = °<= kidnely
= 2 ° protection
o c S e ) First-li
80 2 . O N, rst-line
3 - 5 i " ﬁn DKD consider use of /g 7 %@ QD i
= g 8 2 £ i i ; o therapy
£ g 5 > 5 _GLF_'l_ RA f-or achievi ne GLP-1R Antiplatelet therapies  ns-MRA
= g 2 S » individualized glycemic (T20) (ASCVD) (T20) Lifestyle
o 5 . . d
2 d £ - A target, in subjects oD ~ LtEn
- E € . @z O O C% b4 N management
S 3 unable to use SGLT2i or DO 22) P
(] ag s .
7 3 for additional CV risk Metformin  SGLT2 inhibitor RAS blockade  Statin
§ Qeduction (T2D) (T2D) (HTN)

Lifestyle (low salt diet, no smoking, exercise, weight loss) \ Je Q-a
& o0

Diet Exercise Smoking cessation Wé_ié_ht

Kearney J and Gnudi L. Pharmaceutics 2023, 15: 1343 - de Boer IH et al. Diabetes Care 2022; 45: 3075-3090



Kidney outcomes with GLP-1RAs in T2D: a systematic review and meta-
analysis of randomised trials (8 trials, 60.080 participants)

GLP-1 receptor Placebo, Hazard ratio NNT p value

agonist, n/N (%) n/N (%) (95% Cl) (95% CI)
Composite kidney outcome including macroalbuminuria *
ELIXA 172/2647 (6%) 203/2639 (8%) — 0-84 (0-68 t0 1-02) 0-083
LEADER 268/4668 (6%)  337/4672 (7%) - 078 (0-67 t0 0-92) 0-003
SUSTAIN-6 62/1648 (4%) 100/1649 (6%) — 0-64 (0-46 to 0-88) 0-005
EXSCEL 366/6256 (6%) 407/6222 (7%) s 0-88 (076 10 1.01) 0-065
REWIND 848/4949 (17%) 970/4952 (20%) L 0-85 (077 to 0-93) 0-0004
AMPLITUDE-O 353}’.2?1? [13%] 25()}"1359 (18%] - 0-68 ('05? to 079] <0.0001

[ Subtotal ”2=4?.5%1 P=D'090) <> 0‘?9 {D*?B to 0'8?} 4? {3? to ??} {D‘UDDI ]
Worsening of kidney function
ELIXA 41/3031 (1%) 35/3032 (1%) — e 116 (0740 1-83) 0513
LEADER 87/4668 (2%) 97/4672 (2%) - 0-89 (0-67 t01-19) 0-43
SUSTAIN-G 18/1648 (1%) 14/1649 (1%) - 128 (0-64 10 2.58) RRR 0-48
EXSCEL 246/6456 (4%) 273/6458 (4%) - 0-88 (0-74 to 1.05) 14% 016
REWIND 169/4949 (3%) 237/4952 (5%) e 0-70 (0-57 to 0-85) 0-0004
AMPLITUDE-O 712717 (<1%) 711359 (1%) * 0-35(0-10 to 1.27) 011
[ Subtotal (P=43.0%, p=0-12) <> 0-86(072t01.02)  241(120to-1694)f  0.089 ] *
| |
05 1 15 * development of macroalbuminuria, doubling of serum
* HR 0.82 (0.69-0.98), p=0.030 < > creatinine, >40% decline in eGFR, kidney replacement therapy,
with the removal of ELIXA Favours GLP-1 receptor agonists Favours placebo  or death due to kidney disease. Kidney outcomes were not

available for HARMONY and PIONEER-6

Sattar N et al. Lancet Diabetes Endocrinol 2021; 9: 653-662



Dulaglutide and renal outcomes in type 2 diabetes: an exploratory
analysis of the REWIND randomized, placebo-controlled trial

9901 subjects randomized to dulaglutide or placebo - median follow-up 5.4 years

A Composite renal outcome B MNew macroalbuminuria C Sustained dedine in eGFR of 230%
50— — Placebo 50— HRO0-77 (95% C1 0-68-0-87) 50 HR 0-89 (95% C10-78-1.01)
—— Dulaglutide p<0-0001 p=0-066
= 407 HRO85(95%C1077-0-93) - e R RRR
= p=0-0004 RRR T
£ 304 RRR 30 E 30- 11%
w 23% w
& 15% &
= 20 20~ = 204
= E
=2 =]
104 10— - 104
0 | | | T | | 0 T l I T I | 0 T T T | | |
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
Number at risk Ti : e
Placebo 4952 4756 4475 4145 3887 3169 641 4952 4762 4542 4308 4127 3440 723 Numberatrisk R T Tt
Dulaglutide 4949 4798 4571 4303 4045 3320 667 4949 4805 4636 4438 4263 3576 740 Placebo 4952 4848 4672 4440 4220 3489 708

Dulaglutide 4949 4858 4707 4517 4315 3598 728

*new macroalbuminuria (UACR >33.9 mg/mmol), a sustained decline in eGFR of 30%, or chronic renal replacement therapy

Similar effects of dulaglutide on the composite renal outcome were noted in subgroups defined
by eGFR (<60 or 260 ml/min), baseline albuminuria, and the use of ACEi or ARB,
as well as in subgroups defined by age, sex, duration of diabetes, and HbA1lc.

Gerstein H et al. Lancet. 2019; 394: 131-138



Dulaglutide and renal outcomes in type 2 diabetes: an exploratory
analysis of the REWIND randomized, placebo-controlled trial

eGFR=estimated glomerular filtration rate. *Based on a search of the REWIND database for any reported adverse event linked to acute renal failure.

Dulaglutide (n=4949) Placebo (n=4952) Hazard ratio p valve
(95% CI)
Number of Incidence rate Mumber of Incidence rate
patients (%) (number of patients (%) (number of
events per events per
100 person- 100 person-
years) years)
Main analyses of renal effect
Composite renal outcome 848 (17-1%) 3-47 970 (19-6%) A4-07 0-85(0-77-0-93) 0-0004
Components of composite renal outcome
New macroalbuminuria 441 (8.9%) 1.76 561 (11-3%) 2:29 0-77 (0-68-0-87) <0-0001
Sustained decline in eGFR of =30% 453 (9-2%) 1-79 500 (10-1%) 2-00 0-89 (0-78-1.01) 0-066
Chronic renal replacement therapy 16 (0-3%) 0-06 21(0-4%) 0-08 0-75 (0-39-1-44) 0-39
Serious renal adverse event™® 84 (1.7%) 0-32 93 (1-9%) 0-36 0-90 (0-67-1-20) 0-46
Sensitivity analyses of renal effect
Sustained decline in eGFR of =40% 169 (3-4%) 0-66 237 (4-8%) 0-93 0-70 (0-57-0-85) 0-0004
Composite renal outcome with this decline 587 (11-9%) 236 751(15-2%) 3-10 0-76 (0-68-0-84) =0-0001
Sustained dedline in eGFR of 250% 61 (1-2%) 0-24 108 (2-2%) 0-42 0-56 (0-41-0-76) 0-0002
Composite renal outcome with this decline 496 (10-0%) 1-99 649 (13-1%) 2.66 0-74 (0-66-0-84) <0-0001

Table 2: Effect of treatment allocation on renal outcomes

Gerstein H et al. Lancet. 2019; 394: 131-138




Effect of the GLP-1 RA Semaglutide and Liraglutide on Kidney
Outcomes in Patients With T2D: Pooled Analysis of SUSTAIN 6 and LEADER

-0~ Placebo -+ Semaglutide/liraglutide pooled -+ Semaglutide 0.5 mg  -e- Semaglutide 1.0 mg -+ Liraglutide 1.8 mg
Pooled SUSTAIN 6 LEADER
01 n. 12,637 40 01
=5 30 1 =5 30 1 =) 304 _
E! e o a- 9% Ty g--- %
g B g g
o 20 5= e 20 - \ ; i_/_i : e
< < <
- = -
0 1 0 4 01
I I 1 I 1 1 I T 1 1 1 I 1
0 6 12 18 24 0 6 12 18 24 0 12 24 36 48
Time from randomization Time from randomization Time from randomization
(months) (months) (months)
Estimated treatment ratio at 2 years (treatment vs placebo) [95% CI]; p value*
Overall pooled trial SUSTAIN 6 LEADER
population Semaglutide 0.5 mg Semaglutide 1.0 mg Liraglutide 1.8 mg
0.76 [0.73, 0.80]; p<0.001 0.80[0.72, 0.90]; p<0.001 0.67 [0.60, 0.76]; p<0.001 0.77 [0.73, 0.82]; p<0.001

Estimated treatment ratio at 2 years (by-treatment comparisons) [95% CI]J; p value

Liraglutide 1.8 mg
vs semaglutide 0.5 mg

0.96 [0.85, 1.09]; p=0.53

Liraglutide 1.8 mg
vs semaglutide 1.0 mg

1.15[1.02, 1.31]; p=0.024

Shaman AM et al. Circulation. 2022;145:575-585



Effect of the GLP-1 RA Semaglutide and Liraglutide on Kidney
Outcomes in Patients With T2D: Pooled Analysis of SUSTAIN 6 and LEADER

B Semaglutide 0.5 mg vs placebo B Semaglutide 1.0 mg vs placebo B Liraglutide 1.8 mg vs placebo

All patients by treatment Baseline eGFR Baseline eGFR
<60 mL/min/1.73m? 260 mL/min/1.73m?
p=0.057

3 2.0 I 037 I
5o J ™ 7=0.0003 . l
=2 15 i lue f
2% ' Subgroup/outcome Events/N Events/N HR [95% CI] value pvae 1ot
55 ubgroup Active VeI gt P interaction
ES 104 <0.0001
2= 0.87 Pooled population I
é § 0.5 30% eGFR reduction ~ 791/6316 (12.5%) 848/6321 (13.4%) L 2l 0.92[0.84,1.02] 0.10
£ E 40% eGFR reduction ~ 378/6316 (6.0%)  432/6321 (6.8%) <4 0.860.75,0.99]  0.039
o 0.0, ~ 50% eGFR reduction ~ 185/6316(2.9%)  229/6321 (3.6%) +: 0.80[0.66,0.97]  0.023

' 57% eGFR reduction  121/6316 (1.9%)  135/6321 (2.1%) —— 0.8910.69,1.13] 0.34
Annual eGFR !
change SUSI I I
(mL/min/ Semaglutide Sema 0.3 ! 3
1.73m?)/year 0.5 mg 1.( ‘
All patients 1825 I Favors active Favors placebo

by treatment

~1.59[~1.95, -1.23]

~1.05 [-1.41, —0.69]

~1.92 [-2.18, -1.67]

~1.72[-1.84, -1.61]

~1.98 [-2.10, -1.87]

<60 mL/min/
1.73m? at baseline

n=212
~1.20[-1.90, —0.49]

n=204
~0.25[-0.97, 0.48]

n=427
~1.87 [-2.37, ~1.36]

n=968
~1.44 [-1.68, —1.19]

n=905
~2.11[-2.37, -1.85]

>60 mL/min/
1.73m? at baseline

n=613
~1.73[-2.15, -1.32]

n=617
~1.31[~1.72, —0.90]

n=1221
~1.94 [-2.24, —1.64]

n=3544
~1.80 [-1.92, ~1.67]

n=3593
~1.95 [-2.08, ~1.83]

Shaman AM et al. Circulation. 2022;145:575-585



Renal outcomes of GLP-1 RA therapy: current RCTs

2017 2018 2019 2020 2021 2022 2023 2024 2025

v v v v v v v v v

SOUL (n=9642)"

@—* Oral semaglutide | 50 U L

Patients with T2D and established CVD or CKD
FPFV: June 2019 ot

FLOW (n=3508)2

Semaglutide OW 1.0
80 FLOW

gt e e

FPFV: June 17 2018 ey

REMODEL (n=105)*

Semaglutide OW 1.0 mg REMOD EL
Patients with T2D and CKD  teesiveds | Yenst medeat

FPFV: April 2021

ClinicalTrials.gov NCT03914326; ClinicalTrials.gov NCT03819153; ClinicalTrials.gov NCT04865770
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Holistic approach for improving outcomes in patients with diabetes and CKD
2022 Consensus Report by the ADA and KDIGO
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- q risk factor
disease prevention control

N

w
2 o Additional
S — Glycemic Blood drugs with
) g 3 control pressure control heart and
2 © < kidney
o 'g Tg T protection
] 1) & G - v First-line
= S 2
= g § é @ %" S b ‘\\-Q drug
€ a o < £ s ot therapy
~ & o o 8 GLP-1R Antiplatelet therapies ns-MRA
g e 2 S @ (T2D) (ASCVD) (T2D) et
5! € S
” & - e QD D ~ Ml
= & = 2y g 7 — %
3 2 DO S ¥  @F
[
@ = Metformin SGLT2 inhibitor RAS blockade  Statin
5 (T2D) (T2D) (HTN) i . .
z nsMRA is recommended in DKD

~and a’lbuminuria to reduce DKD A

Lifestyle (low salt diet, no smoking, exercise, weight loss) \ j& Q‘% 3 >
& Q@ w

. progressionand CV events
Diet Exercise Smoking cessation Weight \ 4

.(,‘

Kearney J and Gnudi L. Pharmaceutics 2023, 15: 1343 - de Boer IH et al. Diabetes Care 2022; 45: 3075-3090



Kidney outcomes with finerenone in patients with T2D and chronic
kidney disease: the FIDELIO-DKD and FIGARO-DKD trials

Renal endpoint: time to onset of 2
[‘\(’ FIDELIO-DKD] ( kidney failure, sustained decrease of ) [ 'ﬂ FIGARO-DKD ]
eGFR >40%, or renal death

1005 4U—Hazard ratio, 0.82 (95% Cl, 0.73-0.93) 1007 207 Hazard ratio 0.87 (35% CI 076101
90 P=0.001 - o0 azard ratio, 0.87 ( ,0.76-1.01)
—_ 304 acebo .
& 3 RRR £ g0y ¥ Placebo
§ 704 204 . 18% o 70- RRR
] Finerenone g 104
I $ 60- 13%
£ 504 104 - 504  5- Finerenone
o o
2 401 2 40-
S 304 0 6 12 18 24 30 36 42 43 3 30 01— T T 11—
E 2 0 6 12 18 24 30 36 42 48 54
o . 3 20
10+ 104 ’_’_ﬁ
0 I 1 0 | T T T T T T T |
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 54
Months to First Event Months to First Event
. No. at Risk
No. at Ris Placebo 3666 3546 3436 3282 3096 2507 1933 1443 907 485
Placebo 2841 2724 2586 2379 1758 1248 792 453 82 Finerenone 3686 3550 3445 3301 3131 2540 1940 1481 908 480
\Fmerenone 2833 2705 2607 2397 1808 1274 787 441 83 T
T

FIDELITY pooled analysis

Bakris GL et al. N Engl J Med 2020;383:2219-29; Pitt B et al. N Engl J Med 2021;385:2252-63; Agarwal R et al. European Heart Journal 2022; 43: 474-484



Cardiovascular and kidney outcomes with finerenone in patients with T2D and
chronic kidney disease: the FIDELITY pooled analysis

Results
. HR (95% Cl) p-value Risk | r \ HR (95% Cl) p-value Risk {
RRE | Endpaint C¥ 086(0.78-095) 00018  14% g [ Hciney 0.77(0.67-088) 00002  23%
(W composite” @ 1 r / composite |
(NNT 46) _ (NNT 60)
HHF 0.78 (0.66 - 0.92) 0.0030 22% ) % E Dialysis ‘ 9.30 (0.64 - 0.99) 0.040 20% .
Outcome Finerenone Placebo HR (95% CI)
(n=6519) (n=6507)
n (%) n (%)
=257% eGFR composite 0.77
kidney outcome 2y (22 S —— (0.67—0.88) QLD
Kidney failure 254 (3.9) 297 (4.6) g (0_7‘1-?6‘_99) 0.039
ESKD* 151 (2.3) 188 (2.9) — (o.eifg.gg) 0.040%
GFR <15 ml/min/1.73 0.81
= o b 195 (3.0) 237 (3.6) ——— (0.67-0.98) 0.026%
=57% decrease in eGFR 0.70
from baselinel 257 (3.9) 361 (3.9) = (0.60—0.83) <0.0001
Renal death 2 (<0.1) 4 (<0.1) (0_1%_53_91) -
0.5 1.0 2.0
*cardiovascular death, non-fatal MlI, non-fatal stroke, or HHF ) Eavours Favours -
finerenone placebo @ FIDELITY

Agarwal R et al. European Heart Journal 2022; 43: 474-484
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Effects of exenatide and open-label SGLT2 inhibitor treatment: insights from the EXSCEL trial (1)

Among 645 (8.7%) EQW participants using an SGLT2i, 572 were matched in the placebo comparison and 575 in the EQW comparison

Placebo comparison

Exenatide comparison

+2.38
> mL/min/1.73m?
[year

P 80 1 ‘ _ 80+

S ) & )

< 75 +1.94 < 75

E > mL/min/1.73m? E _'f

E /year E E

= 704 J x 07

E # Placebo 5 # Exenatide

D « Exenatide + SGLT2i o o Exenatide + SGLT2i J
0 0.5 1 1.5 0 0.5 1 1.5

Time (years)

Time (years)

1. Clegg LE, et al., Cardiovasc Diabetol 2019; 18: 138



Effects of exenatide and open-label SGLT2 inhibitor treatment: insights from the EXSCEL trial (1)

Placebo comparison Exenatide comparison
< 801 ‘ . 804
S \ < )
< 75. +1.94 T 75- +2.38
= : 2 £ ‘
= > mL/min/1.73m = _'f % > mL/min/1.73m?2
3 /year J
£ 7 £ 7 /year
x / e
E # Placebo 5 # Exenatide
> + Exenatide + SGLT2i ) + Exenatide + SGLT2i J
0 0.5 1 1.5 0 0.5 1 1.5
Time (years) Time (years)
Cardiorenal outcomes with dapagliflozin by baseline glucose-lowering agents:
Post hoc analyses from DECLARE-TIMI 58 (2)
Renal specific outcome® with dapagliflozin vs. placebo by GLP-1 RA use (4.4% of the cohort)
Dapagliflozin Placebo

Subgroups n/N (%) n/N (%) Hazard Ratio (95% CI) p-value p-interaction

Baseline GLP-1 receptor agonists

ves (n. 750) 41397 (1.0%) 10/353 (2.8%) .L = : 0.36 (0.11, 1.15) 0.0836 0.4894

No (n.16,410) 123/8185 (1.5%) 228/8225 (2.8%) - 0.54 (0.43, 0.67) <.0001

*A compqsite of: . n.lm n.le.u a.lan 170 1.|5
* sustained decrease of 240% in eGFR <—Dapaglifiozin— ~—-Placebo—>

ESRD

death from renal causes

1. Clegg LE, et al., Cardiovasc Diabetol 2019; 18: 138 - 2. Cahn A et al. Diabetes Obes Metab 2021; 23: 29-38



PRECIDENTD

v Prevention of Cardiovascular and
Diabetic Kidney Disease in Type 2 Diabetes

Is a randomized, open label, pragmatic clinical trial designed to compare rates of the total number of cardiovascular,
kidney, and death events among three alternative treatments for patients with T2D and either established ASCVD or at
high risk for ASCVD.

The study is randomly assigning 9,000 T2D and ASCVD or high-risk forASCVD in a 1:1:1 allocation to:
* SGLT2i: empagliflozin, dapagliflozin, or canagliflozin ) — -

* GLP-1RA: dulaglutide, liraglutide, semaglutide @ .@ + -"”g,_p_;

 Combination of SGLT2i and GLP-1RA § ) L ) X J

or or

Participants will be followed for the occurrence of the trial primary endpoint:
* total (first and recurrent) number of episodes of myocardial infarction, stroke, arterial revascularization,
hospitalization for heart failure, development of ESKD, kidney transplantation, and mortality

Initial 12-month 24-month
Visit Visit Visit
TIMELINE OEOGETS OTaEm) 2026 UP to 5.5-year follow-up

Follow-up  6-month 18-month for primary outcome

Visit/Ca Survey Survey

ClinicalTrials.gov Identifier: NCT05390892
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Finerenone in Patients With CKD and T2D by
SGLT2 Inhibitor Treatment: The FIDELITY Analysis

Analysis of kidney and CV composite outcomes in patients
receiving or not an SGLT2i at baseline (n. 877, 6.7%)

Finerenone Placebo Finerenone Placebo
niN (%) n per 100 PY RS P naracton
Analysis for outcomes in patients receiving/not receiving an SGLT2i at baseline
Cardiovascular composite * e i ~\
SGLT2i at baseline 39/438 (8.9) 52/438 (11.8) 2.95 4.08 —a— 0.67 (0.42-1.07)* 0.467
No SGLT2i at baseline 786/6,081 (12.9) 887/6,068 (14.6) 4.44 5.08 fl*i 0.87 (0.79-0.96)*
Kidney composite Gk i
SGLT2i at baseline 9/438 (2.1) 17/439 (3.9) 0.70 1.37 b = E= 0.42(0.16-1.08)* 0.297
No SGLT2i at baseline 351/6,081 (5.8) 448/6,068 (7.4) 2.06 264 mi 0.80 (0.69-0.92)*
Hospitalization for heart failure \ : /
SGLT2i at baseline 10/438 (2.3) 22/439 (5.0) 0.74 1.68 & i 0.44 (0.18-0.99)* 0.18f
No SGLT2i at baseline 246/6,081 (4.0) 303/6,068 (5.0) 1.35 1.68 l—lﬂi 0.80 (0.68-0.95)*
All-cause death i
SGLT2i at baseline 20/438 (4.6) 30/438 (6.8) 1.46 2.23 l—I—E-| 0.58 (0.30-1.10)* 0.241
No SGLT2i at baseline 532/6,081 (8.7) 584/6,068 (9.6) 2.86 3.16 rli 0.90 (0.80-1.02)*
0.:35 0..25 0:5 1.60 2.60 4..00
*cardiovascular death, nonfatal MlI, nonfatal stroke, or hospitalization for heart failure < >

** kidney failure, a sustained decrease of 257% in eGFR from baseline, or renal death Favors finerenone Favors placebo

Rossing P et al. Diabetes Care 2022; 45: 2991-2998



Finerenone in patients across the spectrum of CKD T2D by GLP-1 RA use
(FIDELIO-DKD and FIGARO-DKD)

Of 13,026 patients, 944 (7.2%) received a GLP-1RA at baseline, with similar proportion in the finerenone
(497/6519; 7.6%) and placebo (447/6507; 6.9%) groups

Finerenone Placebo Finerenone Placebo
Hazard ratio (95% Cl) Pinteraction
n/N (%) n per 100 PY
Cardiovascular composite * i
Overall 825/6519 (12.6) 939/6507 (14.4) 434 5.01 4 l—l-li ) 0.86 (0.78, 0.95)
GLP-1RA use at baseline 58/497 (11.7)  64/447 (14.3) 3.79 490 C B E 0.76 (0.52, 1.11) 0.63
No GLP-1RA use at baseline 767/6022 (12.7) 875/6060 (14.4) 4.38 5.02 l—l—li 0.87 (0.79, 0.96)
Kidney composite (eGFR 2 57%)* * i
Overall 360/6519 (5.5)  465/6507 (7.1) 1.96 2.55 — i 0.77 (0.67, 0.88)
GLP-1RA use at baseline 221497 (4.4) 271447 (6.0) 1.47 2.10 : 2 0.82 (0.45, 1.48) 0.79
No GLP-1RA use at baseline 338/6022 (5.6) 438/6060 (7.2) 2.01 2.59 \ —— : y 0.77 (0.67, 0.89)
All-cause mortality i
Overall 552/6519 (8.5)  614/6507 (9.4) 2.76 3.10 '—l—i 0.89 (0.79, 1.00)
GLP-1RA use at baseline 33/497 (6.6) 25/447 (5.6) 2.05 1.79 i: 0.97 (0.56, 1.67) 0.41
No GLP-1RA use at baseline 519/6022 (8.6)  589/6060 (9.7) 2.83 3.20 l—-—i 0.89 (0.79, 1.00)
*cardiovascular death, nonfatal MI, nonfatal stroke, or hospitalization for HF U':':S £ 100 2;00
** kidney failure, a sustained decrease of 257% in eGFR from baseline, or Favours finerenone Favours placebo

renal death

Rossing P et al. Diabetes Obes Metab 2023; 25: 407-416



Design of the COmbinatioN effect of Finerenone anD EmpaglifloziN
in participants with CKD and T2D 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
A 807 participants Brsmnens: + EnmsaalBosin Relative change in @
E P UACR from baseline |

* > 18 years . _
/ + 72D, CKD stage 2-3 m m Finerenone +  Placebo E’f’ Dual therapy
« UACR =300 to (10 or 20 mg od) e

mm * 125 cenfres
* 13 countries l l | 269 (10 or 20 mg od) (10 mg od) to 180 days in:
R
—y
B

269
<5000 mg/g m ' Finerenone
m Empagliflozin + Placebo
«TID 1mnead f 2 Dual thera
x * Serum K* > 4.8 mmol/L 269 | giac; g e 2
* Treatment with 5 . o) Empagl.iﬂozin
SGLT1/2i or MRA 0 Treatment period (days) 180 g

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

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

Green JB et al. Nephrol Dial Transplant. 2023 Mar 31;38(4):894-903
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Effects of tirzepatide versus insulin glargine on kidney outcomes in T2D in the
SURPASS-4 trial: post-hoc analysis of an open-label, randomised, phase 3 trial

1995 subjects randomly assigned to tirzepatide (995) or insulin glargine (1000) — median study duration 85 weeks

Numberof  eGFR decline peryear Between-group difference Py
patients (mLfmin per 1-73 m*) (95% C1)
A Tirzepatide  Insulin glargine
844  —m-Tirzepatide -@-Insulin glargine Age, years 067
83 <65 1045 14(03)  -3-4(03) —— 21(1-2t02.9)
i 818 265 944 15(03) 39(03) —— 24{15t033)
E Sex 0.22
F:I.-' Male 1242 -1.5(0-3) 34 (0:3) e 19(11t02:7)
o Female 747 14(04)  -41(04) — - 27(171037)
8. HbA,,, % -85
E <85 1125 12(03)  33(03) —— 22(13t031)
= »8.5 864 -1.8(03) -4-0(D-3) — 23(14t032)
E BMI, keyfm? 065
E <30 717 -2:1(04) -4-0(0-4) —— 20(0:9t030)
w =30 1272 11{0:3) =34 (0:3) — 23(15t03-0)
g SGLTZ inhibitor use 066
o] .
Y 2 -1.2 (- “32{0- e 2.0(0-81032
= 2.2mL/m *= 4 ©4) 32004 (081032)
re No 1401 -15(0-3) -3-8(0-3) —- 23(1.6ta3-0)
9
737 740 eGFR, CKD-EPI, mLimin per1-73 m" 0016
72 T T T T T T T ! =60 338 05(05%) 32 (0-5) [ 37(241051)
v 12 24 42 52 ?8 88 104 260 and <90 794 1.4 (0-4) 40 [0-4) N 2.5 (1580 3.6)
=90 857 -2:2{03) =35(0-3) . 1-3(0-41t0 2-2)
l':n 50 .I 0 1':'. :In 10 O 0 'Iu ‘_.I(‘s 40 ',Il b
-+ >
\ Favours insulin glargine Favours tirzepatide /
Number at risk
. UACR 0098
-l__'rmpat!de 949 934 852 866 857 581286 106 Normealbuminuria 1246 11(03)  -38(03) —— 27(20t035)
Insulin glargine 969 957 864 870886 590 291 95 Wicroalbuminuria 545 17(04)  -29(05) | S 12 (000 2.4)
Macroalbuminuria 161 27(09) -4-3{0-9) L 1-6{-0-Dta4-2)
High risk for kidney-related outcomes® 055
Yes 185 -09(07) 24 (07) —t— 15 (<0-5 to 3:5)
No 1804 -15(0-2) -3-8(02) —— 23(16t030)
Overall 1989 -14(02)  -3-6(02) —— 2:2(1-61t02.8)

r T T T T T
60 50 -40 30 20 -10

Favaours insulin glargine

Heerspink HJL et al. Lancet Diabetes Endocrinol 2022; 10: 774-785

T T T T T 1
10 20 30 40 50 6O

Favours tirzepatide




Effects of tirzepatide versus insulin glargine on kidney outcomes in T2D in the
SURPASS-4 trial: post-hoc analysis of an open-label, randomised, phase 3 trial

1995 subjects randomly assigned to tirzepatide (995) or insulin glargine (1000) — median study duration 85 weeks

Tirzepatide significantly decreased the likelihood of progression to increasingly severe stage of

B ACR and significantly increased the likelihood of regression to a less severe albuminuria stage
e
I
£ A B
"*E,_, 149 —Tirzepatide: 23/893 (3%) 524 Tirzepatide: 152/358 (42%)
$§_ = — Insulin glargine: 54/898 (6%) = 48~ Insulin glargine: 86/348 (25%)
W b 124 g 44
£ £ g HR 0.43, 95%Cl 0.27-0.71 g ol
ET 2 2 4
= 2% 109 P=0.0008 g 36
g E £ 5 €5 3
€ 58 9 o8 28
g é én 6 é ‘éi’ 244
Y 2e 2g 204
5 £3 4 g5 167 HR 1.97 (95%Cl 1.51-2.57
3 £ £ .97 (95%C1 1.51-2.57)
E o - P<0.0001
40— | T T . ~ 4
D 42 52 :“8 88 104 O T T T T T T T T T T T T T 1 O 1 T T 1 T T T T T T T T T 1
0 8 16 24 32 40 48 56 64 72 80 83 96 104 112 0 8 16 24 32 40 48 56 64 72 80 88 96 104 112
Number of events Time (weeks)
(number at risk) Number of eve.nts
Tirzepatide 0 0 0 0 0 0 1 19 13 2 23 23 3 3 (num%er;:;;;s:i 0 0 0 0 0 0 111 132 132 132 150 152 152 152 152
8 872) (840) (822) (808) (7 781) (757) (744) (582 211) (67) (12) (0
Time (weeks) insulin glargine (693 (872) (3400 (822) (59 ”39)(32”453” 43)(Z3)(359f)(54) (54) (54) o C (359 (348) (336) (331) (324) (322) QO7) (178) (175) (141) (83) (4B) (1) (10) (0)
Number at risk (898) (875) (870) (863) (844) (834) (789) (759) (749) (586) (403) (209) (55) (9) (0) Instlinglargie 0 ¢ 0 0 0 0 64 75 74 75 86 8 8 56 %
Tizepatide 870 838 833 567279 102 (348) (337) (334) (327) (321) (318) (247) (227) (221) (180) (112) (61) (16) (4) (0)
Insulin glargine 297 847 859 577279 90

Heerspink HJL et al. Lancet Diabetes Endocrinol 2022; 10: 774-785



Effects of tirzepatide versus insulin glargine on kidney outcomes in T2D in the
SURPASS-4 trial: post-hoc analysis of an open-label, randomised, phase 3 trial

Composite kidney outcome: eGFR decline >40%, death due to kidney failure, ESRD, new onset macroalbuminuria

C
189 —— Tirzepatide: 63/991 (6%)
o] — Insulin glargine: 104/998 (10%)
159 HR 0-58 (95% C1 0-43-0-80); p=0-0008

14
124 RRR
101 42%

Cumulative incidence of first renal composite
endpoint one (%)

0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120
Number of events
(number at risk)

Tirzepatide 0 3 18 18 19 19 29 39 40 42 56 60 62 63 63 63

(991) (985) (962) (952) (947) (944) (930) (912) (902) (815) (609) (391) (180) (41) (0) (0)

Insulinglargipe 0 0 7 9 19 19 55 77 78 80 89 96 101 104 104 104

(998)(988) (973) (966)(946) (940) (901) (867) (849) (755) (555) (369) (164) (35) (1) (0)

Heerspink HJL et al. Lancet Diabetes Endocrinol 2022; 10: 774-785



Effects of tirzepatide versus insulin glargine on kidney outcomes in T2D in the
SURPASS-4 trial: post-hoc analysis of an open-label, randomised, phase 3 trial

Composite kidney outcome: eGFR decline >40%, death due to

Cumuvlative incidence of first renal composite
endpoint one (%)

Number of events
(number at risk)
Tirzepatide

Insulin glargine

kidney failure, ESRD, new onset macroalbuminuria

C
184 —— Tirzepatide: 63/991 (6%)
ol — Insulin glargine: 104/998 (10%) .%
164 HR 0-58 (95% Cl 0-43-0-80); p=0-0008 g
e
144 S
=
12- RRR S
10- 42% £ 2
O +
84 g -§_
LT
6_ g 5
4~ 2
=
- )
C 1 1 I 1 I 1 I 1 I U | 1 I 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112
Number of events
0 3 18 18 19 19 29 39 40 42 56 60 62 63 63 (numbfarat ri;k)
(991) (985) (962) (952) (947) (944) (930) (912) (902) (815) (609) (391) (180) (41) (0) Tirzepatide

0 0 7 9 19 19 55 77 78 80 89 96 101 104 104
(998)(988) (973) (966)(946) (940) (901) (867) (849) (755) (555) (369) (164) (35) (1)

Insulin glargine

Heerspink HJL et al. Lancet Diabetes Endocrinol

Composite kidney outcome: eGFR decline >40%,
death due to kidney failure, ESRD

144 Tirzepatide: 38/991 (4%)
Insulin glargine: 47/998 (5%)

124 HR0-80(95% C1 0-52-1.22); p=0-3021

10+

] T T T T T T T T
8 16 24 32 40 48 56 64 72

Time (weeks)

0 80 88 96 104 112 120

38
(0)
47
1

38
(0)
47
(0)

0 1 16 16 17 17 24 27 27 29 35 36 138 38
(991) (987)(964) (954) (949) (946) (935) (924) (915) (825) (625) (405) (187) (43)
0 0 7 8 18 18 28 38 38 38 40 41 45 47
(998)(988) (973) (967) (947) (941) (928)(906) (887) (789) (585) (392) (177) (40)

2022; 10: 774-785
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Opportunita di trattamento nel DMT1



Translation of T2D treatments to T1D: is it an opportunity?
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Translation of T2D treatments to T1D: is it an opportunity?
The risk of DKD may be even greater in individuals with T1D (n = 59,331) vs T2D (n = 484,241) !

Age stratified baseline prevalence of DKD Age stratified incidence of DKD
30 - 40
— Type 1 diabetes — Type 1 diabetes
Type 2 diabetes Type 2 diabetes — 30
20
— 20
10 -
— 10
U I
| | | | | | | | | | | | | | | | | | | | | |
SRFIBILTIBIBIRY 3 23 83 8 %R 3
| I | | | | | | I
TEIBILIVBIBRLS ? ¢ 83 8 8 8 R £ 8

Pooled analyses of three T1D trial programs 24

| n | UAR m S mm

inTandem 1 & 2  Sotagliflozin 1575 acute dip
EASE-2 & 3 Empagliflozin 1695 L|* ! | acute dip | 1 |
DEPICT-1 & 2 Dapagliflozin 1646 L]* 1 | acute dip |

* Baseline UACR 230 mg/g subgroup

1. Kristofi R et al., Diabetes Care 44: 1211-1218, 2021; 2. Van Raalte DH et al., Diabetes Care 42: 1921-1929, 2019;
3. Cherney DZl et al., Clin ] Am Soc Nephrol 16: 1715-1719, 2021; 4. Groop PH et al., Lancet Diabetes Endocrinol 8: 845-854, 2020
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Epidemiologia ‘ibrida’ della DKD

Fenotipi ‘ibridi’ di DKD

Prognosi ‘ibrida’ della DKD

‘Current science’ nel trattamento della DKD

‘Evolving science’ nel trattamento della DKD
* Finerenone
* Combinazione SGLT2i e GLP1-RA
e Combinazione Finerenone e SGLT2i/GLP1-RA
* Tirzepatide
Opportunita di trattamento nel DMT1
Conclusioni



Take Home Messages

La DKD e in calo, ma l'incidenza di ESRD da DKD sta probabilmente aumentando.
| diversi fenotipi di DKD hanno eterogeneo rischio di outcome CV o renali e diversa prognosi
Gli SGLT2i e i GLP-1 RA, insieme a ACE inibitori o ARB, sono raccomandati nella terapia della DKD

Il trattamento con Finerenone sara un'ulteriore opzione terapeutica, raccomandata per molti
soggetti con DKD

'uso di questi farmaci (SGLT2i, GLP-1 RA e Finerenone) nel trattamento della DKD nel diabete tipo 1
rimane un’opportunita scarsamente esplorata e occorre uno impegno importante per ampliare le
opzioni terapeutiche in questa popolazione

Finora, non sono stati pubblicati RCT disegnati per valutare gli effetti renali della combinazione dei
trattamenti con comprovati benefici cardiorenali (SGLT2i e/o GLP-1 RA e/o Finerenone) o in
differenti fenotipi di DKD ...

... sSebbene una sempre piu precisa terapia personalizzata potra ottimizzare la protezione renale
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