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Diabetic kidney disease (DKD)

e A common microvascular complication in DM
e The main cause of CKD and ESRD 40%}

* A major cause of mortality and morbidity of peaple with
fype 2 diabeles

(and it 5 becorming
MO Comimon)

410

Postgraduate Medicine, 134:4, 376-387, DOI: 10.1080/00325481.2021.2009726



Global trends in DKD
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Harding, J.L. Global trends in diabetes complications: a review of current evidence. Diabetologia 62, 3—16 (2019).
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CVD is More Prevalent in The Presence of CKD
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Salim S. Virani. Circulation. Heart Disease and Stroke Statistics—2020 Update: A Report From the American Heart Association, 141, 9, e139-e596,



Metabolic, hemodynamic, and inflammatory pathways implicated in the

underlying pathophysiology of DKD
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DM and concomitant DKD accelerate CVD

T Diabec Kidney Disease

AGEs, Lipids, BP, ROS, inflammaon,
fibrosis, RAAS, SNS

Cardiovascular Disease

MI, stroke, amputaon, Death from CV causes

Cardiovascular Disease and Diabetic Kidney Diseasehttps://doi.org/10.1016/j.semnephrol.2018.02.003
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DKD presents more heterogeneously

Albuminuric DKD —
Non-Albuminuric DKD

30% of participants 240 years




DKD is clinically heterogeneous

Albuminuric DKD Non-albuminuric DKD
UACR > 30 mg/g eGFR < 60 ml/min/1.73m? and
UACR < 30 mg/g
Microangiopathy Macroangiopathy

Correlation with No correlation with

retinopathy retinopathy
Tubular and vascolar
Glomerulosclerosis damage
Male sex Female sex

Correlation with Hb1Ac No correlation with Hb1Ac

Shi S, Ni L, Comparison of Nonalbuminuric and Albuminuric Diabetic Kidney :A Systematic Review and Meta-Analysis. Front. Endocrinol. .2022.
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DKD phenotypes and CV risk / CV death

— joiydap 208 Wy

JAm Soc Nephrol. 2009 Aug; 20(8): 1813—1821. PMCID: PMC2723977
doi: 10.1681/ASN.2008121270 PMID: 19443635

Albuminuria and Kidney Function Independently Predict Cardiovascular and Renal
Outcomes in Diabetes

Anushka Patel " Alan Cass,” Bruce Neal ™ Neil Poulter,t Carl-Erik Mogensen § Mark Cooper,! Michel Marre T
Bryan Williams,™ Pavel Hamet TT Giuseppe Mancia, ¥ Mark Woodward “$§ Stephen MacMahon,” and John Chalmers’

on behalf of the ADVANCE Collaborative Group

> Diabetologia. 2011 Jan;54(1):32-43. doi: 10.1007/500125-010-1854-1. Epub 2010 Jul 30.

Estimated glomerular filtration rate and albuminuria
are independent predictors of cardiovascular events

and death in type 2 diabetes mellitus: the Fenofibrate
Intervention and Event Lowering in Diabetes (FIELD)

study

P L Drury 1R Ting, D Zannineo, C Ehnholm, J Flack, M Whiting, R Fassett, J-C Ansquer, P Dixon,

T M E Davis, C Pardy, P Colman, A Keech
11



CV risk on the basis of the presence or absence of albuminuria

ADVANCE Post-Hoc Analysis (Ninomiya et al., 2009) [38] *

10,640 patients with T2DM
Mean follow-up: 4.3 years  Cardiovascular events
eGFR = 90 eGFR 60-89 eGFR < 60
Normoalbuminuria 1.00 (reference) 093 (0.75-1.22) 1.33 (1.02-1.75)
Microalbuminuria 1.43 (1.09-2.01)
Macroalbuminuria 1.18 (0.52-2.69)

FIELD posthoc Analysis (Drury et al., 2011) [43] #

Cardiovascular
9795 patients with T2DM events

eGFR = 90 eGFR 60-89 eGFR < 60

Normoalbuminura 1.00 (reference) 111 (0.95—-1.29)

Microalbuminuria 1.25(1.01-1.24) 1.43(1.18-1.72)

Macroalbuminuria 1.19{0.76-1.35)




CV risk on the basis of the presence or absence of albuminuria

ADVANCE Post-Hoc Analysis (Ninomiya et al., 2009) [38] *

Cardiovascular events

eGFR =z 90 eGFR 60-89 eGFR < 60
Non-Albuminuric DKD Normoalbuminuria 1.00 (reference) 093 (0.75-1.22) 1.33 (1.02-1.75)
Microalbuminuria 1.43 (1.09-2.01)
Macroalbuminuria 1.18 (0.52-2.69)

FIELD posthoc Analysis (Drury et al., 2011) [43] #

Cardiovascular

events
eGFR = 90 eGFR 60-89 eGFR < 60
Non-Albuminuric DKD Normoalbuminura 1.00 (reference) 1.11 (0.95-1.29)
Microalbuminuria 1.25 (1.01-1.54) 1.43(1.18-1.72)

Macroalbuminuria 1.19{0.76-1.35)




CV risk on the basis of the presence or absence of albuminuria

Albuminuric DKD

Albuminuric DKD

ADVANCE Post-Hoc Analysis (Ninomiya et al., 2009) [38] *

Cardiovascular events

eGFR 60-589 eGFR < 60

eGFR 2 90
Normoalbuminuria 1.00 {reference)
Microalbuminuria 1.43 (1.09-2.01)
Macroalbuminuria 1.13 (0.52-2.69)

FIELD posthoc Analysis (Drury et al., 2011) [43] #

0.98 (0.78-1.22)

1.33 (1.02-1.75)

Cardiovascular

eGFR < 60

events
eGFR = 90 eGFR 60-89
Normoalbuminura 1.00 (reference) 111 (0.95—-1.29)
Microalbuminuria 1.25 (1.01-1.54)
Macroalbuminuria 1.19{0.76-1.35)




CV death on the basis of the presence or absence of albuminuria

ADVANCE Post-Hoc Analysis (Ninomiya et al., 2009) [38] *

Cardiovascular death

eGFR = 890 eGFR 60-59 eGFR < 60

Normoalbuminura 1.00 {reference) 1.22(0.31-1.84)

Microalbuminuria

Macroalbuminuria

FIELD posthoc Analysis (Drury et al., 2011) [43] #

Cardiovascular death

eGFR = 90 eGFR 60-89 eGFR = 60

Normoalbuminura 1.00 (reference) 117 (0.80-1.72)
Microalbuminuria 1.38 (0.88-2.15)
Macroalbuminuria 1.89(0.83-4.27)
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Summaries of landmark trials with the RAAS blockade

Primary Composite

Trial Publication Year Treatment(s) : Risk Reduction
Kidney OQutcome
Doubling of the base-line
CSG Captopril [11] 1993 Captopril vs. placebo serum creatinine 48%
concentration
RENAAL [12] 2001 Losartan vs. placebo Doubling of serum 169%
£ Fs. i}
P creatinine, ESKD or death
f 1 To .
IDNT [13] 2001 Irbesartan vs. Doubling of serum 20% vs. placebo

amlodipine vs. placebo  creatinine, ESKD or death 23% vs. amlodipine

Therapeutic Advances in Diabetic Nephropathy,January 2022Journal of Clinical Medicine 11(2):378Follow journal,DOI: 10.3390/jcm11020378

17



Either an ACE inhibitor or an angiotensin receptor blocker é American
- Association.

*11.4a In nonpregnant people with diabetes and hypertension
srecommended for those with urinary Alb/Cr: 30-299 mg/g creatinine. B

strongly recommended for those with urinary Alb/Cr 2300 mg/g creatinine and/or eGFR<60. A

»11.4c not recommended for the primary prevention of CKD in people with diabetes and normal BP, normal

urinary Alb/Cr (<30 mg/g creatinine), and normal eGFR. A

Chronic Kidney Disease and Risk Management: Standards of Care in Diabetes—2023
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Pleiotropic effects of SGLT2 Inhibitors

A %

-

Cardiovascular -
Adipose Tissue Pancreas Liver -¥ blood pressure Brain Gastrointestinal  Kidneys
- W body weight - ¥ insulin - W triglycerides - arterial stiffness - W appetite - none - W glucose
- ¥ visceral fat resistance - i HDL-C - A contractility reabsqr;:.llion

- ¥ CV mortality - uric acid

excretion
- r
Inhibitors

Journal of Cardiovascular Pharmacology and Therapeutics. 2019



Timeline of trials involving SGLT2 inhibitors

-

EMPA-REG

e ﬁﬁ_.ai*

Timeline -SGLT2i &

kidney disease CANVAS
2019
CREDEMCE PR
DAPA-HF
DECLARE-TIMI DAPA-CKD
EMPEROR
3 maz |

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

EMPA-REG OUTCOME® CANVAS Program’ DECLARE-TIMI 58°
Drug Empagliflozin Canagliflozin Dapagliflozin
Doses analysed 10 mg, 25 mg (once daily) 100 mg, 300 mg (once daily) 10 mg (once daily)
Median follow-up time, years 31 2-4 4:2
Trial participants 7020 10142 17160
Age, mean 631 633 63-9
Women 2004 (28-5%) 3633 (35-8%) 6422 (37-4%)
Patients with established atherosclerotic cardiovascular disease 7020 (100%) 6656 (65-6%) 6974 (40-6%)

Patients with eGFR <60 mL/min per 1-73 m’ 1819 (25-9%)

2039 (20-1%) 1265 (7-4%) |

Data are n (%) unless otherwise specified. The CANVAS Program consisted of two trials, CANVAS and CANVAS-R, but are presented combined. eGFR=estimated glomerular

filtration rate.

Table: Randomised controlled phase 3/4 clinical trials of sodium-glucose cotransporter-2 inhibitors

Lancet,2019, https://doi.org/10.1016/S0140-6736(18)32590-X



https://doi.org/10.1016/S0140-6736(18)32590-X

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

The p value for subgroup differences: 0-71.

Patients Events Events per1000 Weight HR HR (952% Cl)
patient-years (%)

Treatment (n)  Placebo (n) Treatment Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 4645 2323 152 63 11-5 310 L] 0-54 (0-40-0-75)
CANVAS Program 3756 2900 179 64 10-5 356 — 0-59 (0-44-0-79)
DECLARE-TIMI 58 3474 3500 183 47 86 334 = 0-55 (0-41-0.75)
Fixed effects model for atherosclerotic cardiovascular disease (p<0-0001) —ai—— 0-56 (0-47-0-67)

Patients with multiple risk factors

CANVAS Program 2039 1447 70 41 66 29.5 | 0-63 (0-39-1-02)
DECLARE-TIMI 58 5108 5078 182 30 59 705 L] 0-51(0-37-0-69)
Fixed effects model for multiple risk factors (p<0-0001) —— 0-54 (0-42-0-71)
ﬂ-éS D-ISCI 100 I-ISD
.‘—
Favours treatment Favours placebo

Lancet,2019, https://doi.org/10.1016/S0140-6736(18)32590-X



https://doi.org/10.1016/S0140-6736(18)32590-X

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

A Patients Events Events per1000 Weight HR HR (95% CI)
patient-years (%)

Treatment (n)  Placebo (n) Treatment Placebo
eGFR <60 mL/min per m*
EMPA-REG OUTCOME 1196 605 NA MNA MNA 335 —a—t 0-66 (0-41-1-07)
CANVAS Program MNA MNA 83 114 151 39-6 — 0-74 (0-48-115)
DECLARE-TIMI 58 606 659 59 8-9 15-2 270 = 0-60 (0-35-1-02)
Fixed effects model for eGFR <60 (p=0-0054) ——ai—— 0-67 (0-51-0-89)

eGFR 60 to <90 mL/min per m’

EMPA-REG OUTCOME 2406 1232 MNA MNA MNA 16-8 = 0-61 (0-37-1-03)
CANVAS ngram MNA MNA 118 4-6 7-d 14-4 —— 058 {0-41—0-84}
DECLARE-TIMI 58 3838 3894 186 42 78 489 — 0-54 (0-40-0-73)
Fixed effects model for eGFR 60 to <90 (p<0-0001) el 0-56 (0-46-0-70)
eGFR =90 mL/min per m*
EMPA-REG OUTCOME 1043 486 MNA MNA MNA 117 = 0-21 (0-09-0-53)
CANVAS Program MNA MNA 48 3-8 81 275 = 0-44 (0-25-0-78)
DECLARE-TIMI 58 4137 4025 120 25 4-9 60-8 —_—— 0-50 (0-34-0-73)
Fixed effects model for eGFR =90 (p<0-0001) ——— 0-44 (0-32-0-59)
Cl'-l.I.Cl' I}IES I}ISCI' 1.00 I-Jjﬂ
[}

Lancet,2019, https://doi.org/10.1016/S0140-6736(18)32590-X



https://doi.org/10.1016/S0140-6736(18)32590-X

Landmark Trials of SGLT2 Inhibitors in CKD

CREDENCE DAPA-CKD EMPA-IDNEY

20 to <45 or,

. 5 )
eGFR (mL/min/1.73 m?) 30 to <90 25-75 45 to <90 with albuminuria

Any level of albuminuria if eGFR 20 to <45

Albuminuria (mg/g) >300-5,000 200-5,000
At least 200 if eGFR 45 to <90
Median (IQR) follow-up, y 2.62 (0.02-4.53) 2.4 (2.0-2.7) 2.0 (1.5-2.4)
Primary outcomes (HR, 0.70 (0.59-0.82) 0.61 (0.51-0.72) 0.72 (0.64-0.82)
95%Cl) NNT:22 NNT:19 NNT:25

Key secondary outcomes
(HR, 95%Cl)

Death from any cause 0.83 (0.68-1.02) 0.69 (0.53-0.88) 0.87 (0.70-1.08)

Hospitalization for heart
failure or death from CV 0.69 (0.57-0.83) 0.71 (0.55-0.92) 0.84 (0.67-1.07)
cause

Composite of decline in
eGFR, ESKD, or death from 0.66 (0.53-0.81)) 0.56 (0.45-0.68) —
renal cause

Kidney Medicine, 2023, DOl:https://doi.org/10.1016/j.xkme.2023.100608



American
A Diabetes
. Association.

Recommendation use of a SGLT2 Inhibitors in people with type 2 DM and DKD

*11.5a an eGFR 220 & urinary Alb/Cr 2200. A

*11.5b an eGFR 220 & urinary Alb/Cr ranging from normal to 200. B

Chronic Kidney Disease and Risk Management: Standards of Care in Diabetes—2023
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Potential mechanisms by which GLP1-RA confer kidney and cardiovascular protection

-

Anti-atherosclerotic

Blood pressure

lowering
\7N _ ‘ '
Kidney and A
° cardiovascular Natriuresis
Glycemic control protection and diuresis

Weight loss Person with diabetic

kidney disease Anti-inflammatory

Michos, Erin D., et al. "Glucagon-like peptide-1 receptor agonists in diabetic kidney disease: A review of their kidney and heart protection." American
Journal of Preventive Cardiology (2023): 100502.



Renal endpoints in cardiovascular outcome trials of GLP-1 receptor agonists

LEADER [44]  SUSTAIN-6 [46] REWIND [53] AMPLITUDE-O [56] ELIXA [42] EXSCEL [48]
Drug Liraglutide Semag|utide Dulaglutide Efpeglenatide Lixisenatide Exenatide ER
Participants (n) 9,340 3,297 9,901 4,076 6,068 14,752
Median follow-up (yr) 3.8 21 5.4 18 21 3.2
Baseline HbAlc (%) 8.7 8.7 7.2 8.9 7.7 8
Baseline BP (mmHg) 136/77 136/77 137/78 135/77 130 135/78
Established CVD (%) =% 23 1 21 20 5 100 73 1
Baseline eGFR < 60 mL/ 231 241 22.2 316 23.2 21.6
min/1.73 m* (%)
Baseline eGFR, 80 80 75 72 78 77
mL/min/1.73 m*
Albuminuria (%) 11.0 NA 34.5 48.5 25.3 22.0
ACEI or ARB (%) 82.8 835 815 80.0 85.0 79.9

Renal composite outcomes” 0.78 (0.67-0.92) 0.64 (0.46-0.88)

Mew-onset persistent
macroalbuminuria”

Persistent dnuhlin% of
serum creatinine

End-stage renal disease”

0.74 (0.60-0.91) 0.54 (0.37-0.77)
0.89(0.67-1.19) 1.28 (0.84-2.58)

0.87 (0.61-1.24) 0.91 (0.40-2.07)

Death due to renal disease” 1.59 (0.52-4.87) MNA

0.84 (0.68-1.02) 0.88 (0.76-1.01)
0.81(0.66-0.99) 0.87(0.70-1.07)

0.85 (0.77-0.93) 0.68 (0.57-0.79)
0.77 (0.68-0.87) 0.68 (0.58-0.80)

MNA MNA 116 (0.74-1.83) MA,
0.75(0.39-1.44) MNA NA MNA
MA MNA NA MA

Yu, Ji Hee, et al. "GLP-1 receptor agonists in diabetic kidney disease: current evidence and future directions." Kidney Research and Clinical Practice 41.2 (2022): 136.



Renal endpoints in cardiovascular outcome trials of GLP-1 receptor agonists

NNT:67 NNT:43 NNT:40 NNT:19
LEADER [44]  SUSTAIN-6 [46] REWIND [53] AMPLITUDE-O [56] ELIXA [42] EXSCEL [48]
Drug Liraglutide Semag|utide Dulaglutide Efpeglenatide Lixisenatide Exenatide ER
Participants (n) 9,340 3,297 9,901 4,076 6,068 14,752
Median follow-up (yr) 3.8 21 5.4 18 21 3.2
Baseline HbAlc (%) 8.7 8.7 7.2 8.9 7.7 8
Baseline BP (mmHg) 136/77 136/77 137/78 135/77 130 135/78
Established CVD (%) 81 83.0 3 89.6 100 731
Baseline eGFR < 60 mL/ 231 241 22.2 316 23.2 21.6
min/1.73 m* (%)
Baseline eGFR, 80 80 75 72 78 77
mL/min/1.73 m*
Albuminuria (%) 11.0 NA 34.5 48.5 25.3 22.0
ACEI or ARB (%) 228 8385 215 85.0 79.9

Renal composite outcomes§0.78 (0.67-0.92) 0.64 (0.46-0.88)

Mew-onset persistent 0.74 (0.60-0.91) 0.54 (0.37-0.7T7)

macroalbuminuria®

0.85 (0.77-0.93) 0.68 (0.57-0.79
0.77 (0.68-0.87) 0.68 (0.58-0.80

Persistent dnublin% of 0.89(0.67-1.19) 1.28 (0.684-2.58)

serum creatinine
End-stage renal disease”  0.87 (0.61-1.24) 0.91 (0.40-2.07)

Death due to renal disease” 1.59 (0.52-4.87) MNA

MA MA
0.75(0.39-1.44) MNA
MA MNA

116 (0.74-1.83)

MNA
NA

0.84 (0.68-1.02) 0.88 (0.76-1.01)
0.81(0.66-0.99) 0.87(0.70-1.07)

MA,

MA,
MA



Future directions Renal outcome trials of GLP-1 receptor agonists in DKD

clusion criteria:

Adults (age 218 years)

» T2D diagnosed 2180 days prior to screening
+ HbA,$9.0%

» eGFR 240-575 mU/min/1.73m?

* UACR 230-<5000mag/g

- Stable treatment with a RAAS inhibi

Randomization
(1:1]

Jral semaglutide 14 mg once daily

—m 7 mg Placebo 14 mg once daily

SOUL trial

| |
Week =32 Week 0

<

(including ACE inhibitors or ARBs)*

Week4 WeekE
L | A : | J
. I
Screening Treatment period : rf;:‘ﬂ“ Follow-up F‘:'Ih_':i";;;“p
{event driven) Jicit (5 weeks)
oy ¢ FLOW trial design
02
Eﬁ? N=3160 1.0 mg Semaglutide OW
P End of treatment Patients with
Week 0 Week 4 Week 52

REMODEL

T2D and CKD

Follow-up

Dose escalation
8 weeks

Key procedures

Kidney biopsy visit
Subset of patients; to be
assessed by snRNA sequencing

MRI scan visit

Multi-parametric

1.0 mg Placebo OW

Treatment period
3-5 years (854 evenls®)

Other procedures
L= Primary outcome:

Time to first occurrence of a composite endpoint of:

* Persistent 50% reduction in eGFR from baseline

* ESKD: persistent eGFR <15 mUmin/1.73m2,
dialysis or kidney transplantation

24-hour urine and first morning
void urine performed regularly
throughout the trial

* Renal or CV death

Key inclusion criteria:

+ T2D, with HbA, . 10% (586 mmol/mol)

» CKD, defined either by:
- @GFR 575 to 250" and UACR >300 to <5000 or
= eGFR <50 to 225" and UACR >100 to <5000

*  Maximum labelled/tolerated dose of RAAS blockade




Residual Risk for Kidney Outcomes

KIDNEY OUTCOMES

80% 83%

IGT GLP-1RA SGLT-2i DPPi

mm Residual risk mm Removed risk

Cardiovasc Diabetol (2021) 20:36
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The direct deleterious effects of aldosterone/MR activation in the heart and kidneys
* b2 4

)

J MRAs

MR and 11-BHSD2 MR and 11-BHSD2
expressed e i S T expressed

* MR expression 4 o . ‘** MR expression
in disease states ! 7Y in disease states

» <4
MR activation 4% Aldosterone % MR activation
¥ Y v - .

Endothelial

. 1 Pro-inflammatory cytokines/pro-fibrotic \
dysfunctlor) qnd ~d proteins (e.g. TGF-B, CTGF, osteopontin)
vasoconstriction

s

Fibrosis
i V"" o Lr—ra

f“\*—‘\__’\_
L

_ Inflammation _

—~

b ~
:;-\HZ;‘,{@—/

- /\ ;
» Myocardial hypertrophy

* Glomerular hypertrophy
* Ventricular remodeling * Glomerulosclerosis
* Myocardial ischemia/infarction * Proteinuria
* Arrhythmia * Reduced renal blood flow
» Reduced coronary blood flow * Renal injury
* Myocardial injury

Mineralocorticoid Receptor Activation and Mineralocorticoid Receptor Antagonist Treatment in Cardiac and Renal Diseases. Hypertension. 2015;65(2):257-63.



Figure 1. FIDELIO-DKD

Does finerenone improve outcomes in CKD with type 2 diabetes?

A : ! L . Primary composite _: ‘4 Key secondary
b Double-blinded k outcome _:*2 ;( composite outcome

Cardiovascular
g Type 2 diabetes

death
..... Death from renal

Kidney failure

Sustained decrease
of z40% in eGFR

|
Dlscnntmuazlon oftrial |
regimen due to
hyperkalemia

Nonfatal Ml and
stroke

.....

'''' causes

. Hospitalization
RAAS blockade

for heart failure
Maximum tolerable dose
| || | |

[ @ D

Placebﬂ REFERENCE REFERENCE

eGFR 25 to <75 !

(mL/min/1.73 m?) | = 2@41
§ | UACR 300 to 5000
‘—; (me/g)

eGFR 25 to <60

{mL/min/1.73 m3)

-_{ UACR 30 to <300
(mg/g}

(- ® Diabetic retinopathy

~ Finerenone N [ {1 }: ) HR 0.86
n=2833 (0.73 to 0.93) (0.75 to 0.99)

Strati_ﬁc-atinn

Bakris GL, et al, Effect of finerenone on chronic kidney disi Flgu re 2 FI GARO_ D KD
Sl Does finerenone improve cardiovascular outcomes in type 2 diabetes and CKD7

=

A £ Primary cornpc:s{{e i 4 Key secondary
®  Double-blinded T y

|
Kidney failure
Sustained decrease

| / of 240% in eGFR
a

Cardiovascular
death

| . a
@ Type 2 diabetes 6‘ N;n;m‘ .

W& 3.4 years

----- Median follow-up

RAAS blockade
Ma ximw&eratwse

-
Discontinuation of trial
regimen due to
hyperkalemia

Death from renal
causes

-~ Hospitalization*
a2 forheart failure

14.2% 10.8%

Vs fia§5e6§° 519/3666 395/3666 0.4%
2 ETFEEED ' Hazard Ratio Hazard Ratio

uACR 30 to <300
g Mo 0.87 0.87
% eGFR 260 i . 0.76 t0 0.98 0.76 to 1.01
o (mL/min/1.73 m?) nerenone o
5 = 3686 12.4% 9.5% 1.2%

| | UACR30to5000
= (mg/g) 458/3686 D50!3686

https://doi.org/10.1161/CIRCULATIONAHA.120.051898Circulation. 2021;143:540-552 Conclusion Among patients with type 2 diabetes and stage 2 to 4 CKD with tal.; FIGARO-D : s with finerenone in
moderately elevated albuminuria or stage 1 or 2 CKD with severely elevated ic ase an( d. ;
albuminuria, finerenone therapy ]mprwed cardiovascular outcomes as :ompared :
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FIDELITY examined finerenone use and kidney outcomes in patients with chronic kidney
disease and type 2 diabetes

A prespecified exploratory analysis from FIDELITY examined ° <
kidney (}'ISN

finerenone use and kidney outcomes in patients with chronic
kidney disease and type 2 diabetes.

@ Post hoc evaluation of the Baseline eGFR and UACR  Effect of finerenone on composite kidney outcome® by eGFR and UACR categories®

INTERNATSONAL SOCIETY
OF NEPHROLOGY

INTERNATIONAL

kidney efficacy and safety of

finerenone in the overall FIDELITY All Baseline eGFR Baseline UACR
; ; i Patients 23% / (ml/min per 1.73 m?) (mg/g)
patient population and according ! . W,
to prespecified eGFR and UACR with an RRR of a kidney £ _ 50 >60 45-<60 25-<45|30-<300 2300
categories at baseline 60% eGFR <60 outcome event’ .2 8 25
ml/min per vs. placebo é 3 0
Patient population 383 1.73 m? E 8 T | [ = __'
FIDELIG-DKD + FIGARO-DKD 20% rRR of E 2 50 [vaLUE]| _ 3{0 A 37 p 5
l ESHI:I s phuh * Pinteraclion = 062 Pinteracticn o= 067
FIDELITY
e W - Eﬁ Directionally consistent hazard reductions
Prespecified individual patient Patients across eGER and UACR categories
data pooled analysis with UACR 5 . B - B
>300 mg/g Overall hyperkalemia leading to treatment discontinuation was low®
m N = 13,026 P<0.001 M Finerenone [ Placebo
%{-; Stage 1-4 CKD and T2D E 3 g . F=008
3 i . 4 § % 1 0.8 0.6 0.3
E Optimized RAS blockade E & 0 GER <60 T _GFR_:(50=—1
eGFR < eGFR 2

Bakris et al., 2022
*Time to first onset of kidney fallure, sustained 257% decrease In eGFR from baseline CONCLUSION
over 24 weeks, or renal death; ®post hoc analysis.

Clomeruar itrton et 50, e tope Ky dieass A atord et S, e Finerenone improves kidney outcomes, including reducing the risk of
uimmmm;:m s

Acknowledgments: Funded by Bayer AG; ClinicalTrials.gov numbers NCT02540993
(FIDELIO-DKD) and NCTD2545048 (FIGARO-DKD).

ESKD, and is well tolerated in patients with CKD and T2D




A pillared approach with targeted therapies

PILLAR 1: RAS blockers

POTENTIAL P"'LAB 4: GLP-1RAs e Decrease efferent arteriole tone
O DGR welgh_t . * Decrease hyperfiltration
* Decrease dyslipidemia + Decrease endothelial
e Decrease oxidative stress dysfunction
¢ Decrease endothelial dysfunction o Decrease cardiac remodeling

|\
Metabolic Hemodynamic
Dysregulation Perturbations
PILLAR 2: SGLT2 inhibitors
. * Increase afferent arteriole
PILLAR 3: Finerenone tone
* Decreases inflammation e Improve tubuloglomerular
e Decreases fibrosis feedback
e Decreases endothelial Decrease hyperfiltration
dysfunction Inflammation Decrease proteinuria

Decrease oxidative stress
Increase anti-inflammatory
and anti-fibrotic effects

e Decreases tissue remodeling
e Decreases proteinuria

Diabetic Nephropathy: Update on Pillars of Therapy Slowing Progression. Diabetes Care 1 September 2023;. https://doi.org/10.2337/dci23-0030
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Life style

First-line
drug
therapy

Targeted
therapy

Holistic approach for improving outcomes in patients
with diabetes and CKD

{
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|

4l SGLT2i )

(Initiate eGFR >20;
continue until
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S—

X

)

LY

%Y

Weight management

& © %

P

Alc, CGM

(" GLP1-RA if needed to )
achieve individualized
glycemic target or
persistent albuminuria

\@@)

(Other glucose-lowerina
drugs if needed to
achieve individualized

glycemic target @
i/

BP

Healthy diet Smoking cessation
Metformin RAS inhibitor at max
(If eGFR 230) tolerated dose (if HTN)

e
UACR

A\ 4

ns-MRA if persistent
albuminuria and

@ normal K* GQ
5%

de Boer IH, et al. Diabetes Care 2022; 45(12):3075-3090. doi: 10.2337/dci22-0027.

A\ 4

rDHP-CCB and/or diuretD
if needed to achieve
individualized BP target

8 &

y

(Steroidal MRA if neededN
to for resistance HTN if

> i
eGFR 245 .@
\_ Hﬁ_/)

American
Diabetes
. Association.
Regular risk T2D
factor
reassessment T2D+T1D

(3-6 months)

Mod-high @)
intensity statin

ASCVD risk,
Lipids

A 4

Antiplatelet agent
for clinical ASCVD

¥
Ezetimibe, PCSK9i, or

icosapentethyl if
indicated based on @

ASCVD risk and lipids
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Take Home Messages

NADKD has been increasingly recognized, especially in DM2 (30% of DKD cases )

Higher UACR levels and lower eGFR levels associated with an increased risk for CVD

Either an ACEi Or ARB recommended for those with urinary Alb/Cr230 or eGFR<60
Recommendation use of a SGLT2 Inhibitors in people with type 2 DM and DKD (an eGFR 220 )

Nonsteroidal MRA, finerenone slows CKD progression/CVD risk, with lower risks of hyperkalemia
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Thank You!
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