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Goals

ADescribe the scale, risks, and mechanisms of chronic kidney

disease (CKD).

ADefineguideline directec
kidney and cardiovascu

medical therapies (GDMT) to reduce
ar risks of CKD

ADiscuss strategies to im

nlement GDMT In persons GKD



CKD is a major public health concern
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CKD, chronic kidney disease.
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What Problem are We Trying to Solve?

537 million

People live with diabetes worldwide

Type 2 diabetes Type 1 diabetes
95% 5%
510 million 27 million

Diabetic kidney disease

Half of chronic kidney disease

Heart failure,
atherosclerotic
cardiovascular
disease, death

Progression to
kidney failure

10% = » 90%
Tuttle KRet al. CJASRID22:17:10921103



Diabetes
iet, obesity, hypertension, APOL 1 genotype, concurrent CKDs

g !
q>,*§ Metabolic Hemodynamic Inflammation : Metabolic Hemodynamic Inflammation
X % disturbances mediators and fibrosis . disturbances mediators and fibrosis

€& MR —

overactivation

Q Histone Q@ ROS O AGEs and SAA

2] methylation Autocrine/paracrine :
8 or acetylation receptor binding to:
L O ROS Gut © Angiotensin || :'?f:-i '
M O AGEs microbiome @ Aldosterone E
g changes © Endothelins
§ m Q Extracellular matrix expansion
8 D TR . w Q Cellular hypertrophy and proliferation
© Inflammatory factors @ Fibrotic factors ¢——Feed-forward cycle of
. *TNF-a +SAA * TGF-B : proinflammatory and ‘
1 e IL-1 * MCP-1 * Fibronectin 1 profibrotic factor .
: . IL-16 « MMP-9 « Collagen-1 : production Q Glomerulosclerosis
¢ °IL-18 * ICAM-1 % PAY 1 © Tubulointerstitial inflammation
. CTGF ! and fibrosis

Tuttle KRet al. Kidney In2022;102:24860



Diabetic Kidney
Disease:
Glomerular,
Tubulointerstitial,
and Arteriolar
Pathology

Jones stain

Tuttle KR, Alpers G al. Kidney In022;102:24860
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Angiotensin Receptor Blockade
in Type 2 Diabetes and CKD

Doubling of serum creatinine, ESKD, or death
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SGLT2 Inhibition
Cardiovascular Trials in Type 2 Diabetes

AReduce risk of major adverse CVD Events.
AHeart failure (empagliflozin, canagliflozin, dapagliflozin)
AAtherosclerotic CVD {Boint MACE: myocardial infarction, stroke, CVD death)
ACVD death (empagliflozin, dapagliflozin)

C&Decrease macroalbuminuria, eGFR decline, and kidney failure.
ACVD and CKD benefits are present in patients with CKD.
.




The Trilogy of SGLT2 Inhibitors for CKD

All SGLT2 inhibitor trials in CKD were stopped early based on clear evidence of liphAdiist in Nephrology

Primary outcomes: Substantial eGFR decline (40%, 50%,
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o hospitalization ar

Ireatment effect, 95%

Dapagliflozin Effects on Heart Failure Events and
Cardiovascular Death by Kidney Function
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Change in eGFR over 192 Wk

EMPAREG and CREDENCE
Preventing eGHRecline in Type 2 Diabetes
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The KidnegHeart Connection for Organ

A. Diabetic nephron

Protection by SGLT2 Inhibitors

B. Diabetic nephron with SGLT inhibition
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CKD Risks are Reduced in Clinical Trials of
Patients with and without CKD or Diabetes

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-TIMI 58 85 56/8582 102/8578 1-6 3-0 + 0-55(0-39-0-76) 125/8574 175/8569 35 4-9 —-—;— 0-69 (0-55-0-87,
CANVAS Program 77 80/5795 81/4347 36 5-8 + 0-61(0-45-0-83) 30/5790 28/4344 16 25 e 0-66 (0-39-1-11)
VERTIS CV 76 49/5499 32/2747 2-6 3-4 ——I—— 0-76 (0-49-1-19) 42/5493 22/2745 2-5 2-7 —:—I—b 0-95 (0-57-1-59)
EMPA-REG OUTCOME 74 51/4645 47/2323 4-0 7:6 + 0-51(0-35-0-76) 45/4687 37/2333 25 62 —ma— ; 0-41 (0-27-0-63)
DAPA-HF 63 18/1075 24/1064 12 16 —-—-—— 0-73(0-39-1-34) 31/1073 39/1063 19 24 —q—— 0-79 (0-50-1-25)
EMPEROR-REDUCED 61 13/927 23/929 13 24 0-52 (0-26-1-03) 26/927 33/929 21 27 —i'—— 0-77 (0-46-1-28)
EMPEROR-PRESERVED 60 38/1466 44/1472 15 18 ——l—— 0-82 (0-53-1-27) 60/1466 84/1472 20 28 + 0-69 (0-50-0-97
DELIVER 60 33/1578 37/1572 95 11 ——=——  0.87(054-1-39) 59/1578 52/1572 17 15 —tm—> 113(078-1.63)
CREDENCE 56 153/2202 230/2199 27 41 + 0-64 (0-52-0-79) 86/2200 98/2197 17 20 —:.—-- 0-85 (0-64-1-13)
SOLOIST-WHF 51 NA/NA NA/NA - 25/605 27/611 55 59 : 0-94 (0-55-1-59)
SCORED 44 37/5292 52/5292 5-0 70 — - 0:71(0-46-1-08) 116/5291 111/5286 16 16 T 1-04 (0-81-1-35)
DAPA-CKD 44 103/1455  173/1451 35 60 —-— 057 (0-45-0-73) 48/1455  69/1451 15 22 o 0-66 (0-46-0-96
EMPA-KIDNEY 36 108/1525 175/1515 36 59 —— 0-55 (0-44-071) 7311525 81/1515 24 27 - 0-88 (0-64-120
Subtotal: diabetes 67 739/40041 1020/33489 < 0-62 (0-56-0-68) 766/40664 856/34087 - <> 0-79 (0-72-0-88
No diabetes
DAPA-HF 68 10/1298 15/1307 5.0 8.0 - 0.67 (0:30-1-49) 18/1295 30/1305 9.9 16 —_— e 0-60 (0-34-1-08;
EMPEROR-REDUCED 63 5/936 10/938 5-2 10 < . 0-50 (0-17-1-48) 20/936 34/938 16 28 _._'— 0-56 (0-32-0-98
DELIVER* 63 17/1551 17/1557 5-0 49 —*—<l—> 1.01(0:51-1-97) 30/1551 47/1558 8.8 14 + 0-64 (0-41-1-02)
EMPEROR-PRESERVED 62 12/1531 18/1519 45 69 w 0-68 (0-33-1-40) 37/1531 47/1519 12 15 e 0-80 (0-52-1-23)
DAPA-CKD 42 39/697 70/701 29 53 +— 0-51(0:34-0-75) 16/697 21/701 11 15 : - 0-75(0-39-1-43)
EMPA-KIDNEY 39 119/1779 157/1790 35 47 —‘.— 0-74 (0-59-0-95) 34/1779 54/1790 10 16 + 0-63 (0-41-0-97)
Subtotal: no diabetes 56 202/7792 287/7812 < 0-69 (0-57-0-82) 155/7789  233/7811 - - = 0-66 (0-54-0-81
Total: overall 65 941/47833 1307/41301 < 921/48453 1089/41898 - = < [m]
Trend across trials sorted by eGFR: r T T 1 Trend across trials sorted by eGFR: f T T 1
Diabetes p=0-87; 025 050 075100 1.50 Diabetes p=0-02; 0-25 050 075 1-00 1.50
No diabetes p=0-86; +— —p No diabetes p=0-66; +“— —p

Heterogeneity by diabetes status: p=0-31 Heterogeneity by diabetes status: p=0-12

Favours SGLT2 inhibitor  Favours placebo

Herrington W, Nuffield Population Health and SMART Consortiantet2022;400:1788.801

Favours SGLT2 inhibitor  Favours placebo



Benefits of SGLT2 inhibitors on Heart Failure and De

with and without CKD or Diabetes

Cardiovascular death or hospitalisation for heart failure*

Mean
baseline eGFR,
mL/min per 1.73m*

Events/participants

RR
(95% CI)

Cardiovascular death

Events/participants

RR
(95% CI)

SGLT2 inhibitor Placebo SGLT2 inhibitor Placebo
Diabetes
High atherosclerotic , .
cardiovascular risk trials 80 1490/24563 1232/18 005 ... 0-80 (0-74-0-86) 1026/24563 755/18005 —.— 0-86 (0-78-0-95)
Stable heart failure trialss 61 923/5046 1154/5037 - 0-77 (0-71-0-84) 468/5046 527/5037 —-— 0-88 (0-78-0-99)
Chronic kidney disease trials 45 643/10474 847/10457 —-.'— 0-74 (0-66-0-82) 363/10474 434/10457 — - 0-83 (0-72-0-95)
Subtotal: diabetes 67 3056/40691  3233/34113 <> 0.77(0-73-0-81)  1908/40691  1774/34113 0 0-86 (0-80-0-92)
No diabetes E '
Stable heart failure trials? 64 710/5316 890/5322 - 078 (0.70-0-86) 396/5316 452/5322 —— 0-88 (0-77-1-00)
Chronic kidney disease trials 40 50/2476 53/2491 — e w095 (0-65-1-40) 26/2476 25/2491 . » 1.04(0-59-1-83)
Subtotal: no diabetes 56 760/7792 943/7813 <> 0-79 (0-72-0-87) 422/7792 477/7813 <> 0-88 (0-78-1.-01)
Total: overall 65 3816/48483 4176/41926 > [ 077 (0-74-0-81) | 2330/48483  2251/41926 < | 0-86 (0-81-0-92) |
Heterogeneity by diabetes status: p=0-67 Heterogeneity by diabetes status: p=0-68
I T T 1 I T ) 1
Non-cardiovascular death All-cause death
Diabetes
High atherosclerotic '
cardiovascular risk trials 80 572/24557 461/18003 —l— 0-88 (0-78-1-00) 1671/24563 1299/18 005 ' 0-87 (0-81-0-94)
Stable heart failure trials? 61 317/5046 316/5037 —— 1-00 (0-86-1-16) 785/5046 843/5037 _-. 0-93 (0-84-1-02)
Chronic kidney disease trials 45 230/10474 240/10457 —-— 0-94 (0-79-1-12) 599/10474 683/10457 - 0-87 (0-78-0-97)
Subtotal: diabetes 67 1133/40685 1035/34111 < 0-93 (0-85-1.01) 3120/40691 2901/34113 O' 0-88 (0-84-0-93)
No diabetes
Stable heart failure trials 64 263/5316 251/5322 —— 1.05 (0-88-1-24) 659/5316 703/5322 —.}- 0-94 (0-85-1-05)
Chronic kidney disease trials 40 38/2476 52/2491 «——a—+4— 0-74 (0-49-1-14) 64/2476 7712491 I 0-84(0-60-1-18)
Subtotal: no diabetes 56 301/7792 303/7813 T 1.00 (0-85-1-17) 723/7792 780/7813 <+ 0-93 (0-84-1.03)
Total: overall 65 1434/48477 1338/41924 <t 0.94 (0-88-1.02) 3843/48483 3681/41926 6 l 0-89 (0-85-0-94) l
Heterogeneity by diabetes status: p=0-43 Heterogeneity by diabetes status: p=0-36
o.n_:l,o o.7l5 1-00 1.l25 1.|50 O-SIO O»7IS 1-00 1-125 1-I50
4+—— —> 4+— —>

SGLT2 inhibitor Favours placebo SGLT2 inhibitor

Herrington W, Nuffield Population Health and SMART Consortiantet2022;400:1788.801

Favours placebo
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olistic Approach

for Patients with Diabetes and CK )y

Lifestyle

Healthy diet Physical activity Smoking cessation

RAS inhibitor at maximum
tolerated dose (if HTN¥)

G IS

First-line
drug therapy

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

l

- Dihydropyridine CCB
A.ddltlonal and/or diuretic* if
risk-based needed to achieve
therapy individualized

BP target

mm

Steroidal MRA if
needed for resistant
hypertension
if eGFR 245

=

Weight management

Regular
risk factor
reassessment
(every 3-6
months)

Moderate- or
high-intensity statin

@

l l

Antiplatelet Ezetimibe, PCSK9i,
agent for or icosapent ethyl if
clinical ASCVD indicated based on
a ASCVD risk and lipids

i

[l T2D only

All patients
(T'Dand T2D)

de Boer IHet al. Diabetes Car202245:30753090
KDIGO Diabetes Work Growfidney In022102(5S):SB5127,




FIDELIO and FIGARO

Finerenone in CKD and

Finerenone 10/20 mg daily versus placebo

Type 2 Diabetes

Standardof-care with ACE inhibitor or ARB use

Primary Composite Outcome

Hazard ratio, 0.87 (95% Cl, 0.76-0.98)

Placebo

Finerenone

100- 20
100~ 40 Hazard ratio, 0.82 (95% Cl, 0.73-0.93) .
90- P=0.001 P=0.03
o~ 304 Placebo 80- 15
X 804 3
g < 704
g 704 204 g
S Finerenone S  60- 104
© 60 ©
2 2
£ 50 104 _:.’ 50+
S 40 £ 409 57
= 0 T T T T T T T 1 E
2 304 0 12 18 24 30 36 42 4 § 30+
- i o 1 |
O 20 - 0 6 12
104 104
0 T T T T T T T 1 B —— T
0 6 12 18 24 30 36 42 4 0 6 12
Months to First Event
FIDELIO
eGFR decline 40%, kidney failure, kidney disease death MI,

Bakris Glet al. N Engl J Me2020;383:2212229

Months to First Event

FIGARO
stroke, heart failure hospitalization, CVD death

Pitt Bet al. N Engl J Me2021,385:22522263



FIDELITY Mefanalysis: Kidney and Cardiovascular
Events with FInerenone versus Placebo

13,026 patients followed
for median of 3.0 years
CVD outcome HR 0.86;
95% CI 0.781 0.95
Kidney disease
outcome HR 0.77; 95%
Cl1 0.6710.88

Similar risk reductions
In SGLT2 inhibitor users
(5-10%)

Agarwal R, et aEurHeart J2022;43:474484

Outcome Finerenone (n = 6519) Placebo (n = 6507) Hazard ratio (95% CI) P-value®
Number of Number of Number of  Number of
patients patients with  patients patients with
with event  event per 100 with event  event per 100
(%) patient-years (%) patient-years
Composite cardiovascular outcome” 825(127) 434 939(144) 501 —— 0.86(0,78-095) 00018
Death from cardiovascular causes 322(49) 161 364 (56) 184 —— 0.88(0,76-1.02) 0092
Non-fatal myocardial infarction 173(2.7) 0.88 189(29) 097 et 0.91(0.74-1.12) 0.36
Non-fatal stroke 198 (3.0) 101 198(3.0) 1.02 e 0.90{0.82-1.21) 0.95
Hospitalization for heart failure 256(3.9) 1.3 325(5.0) 168 r—— 0.78 (0.66-0.92) 0.0030
GG;R’ZHS-W. ;oim;;o;ilra k{dne; o;ncomo* 36@ .35, 1 90 465 7/,7‘71) 2.55 —— [ 70 77 /Ol.>7-{l8»5l : 0.6002
Kidney failure 254(39) 138 297(46) 162 —— 0.84(0.71-089) 0039
End-stage kidney disease” 151(23) 076 188(29) 096 —— 0.80 (0.64-0.99)  0.040
Sustained decrease in eGFR 10 <15 mU'min/1.73m’ 195(3.0) 1.06 237 (3.6) 1.29 —— 0.81(067-098) 0.026*
Sustained 257% decrease In eGFR from basaling 257 (3.9) 1.40 B1(55 403 —— 0.70 (0.60-0.83) < 0.0001
Renal death 2 (<0.1) 0.01 4(<0.1) 0.02 0.53 (0.10-2.91) 0.46°
eGFR ?.40% .cvomposile kidney outcome’ 8541131) 4”8V1 7 995|53) 58-1 7 —@— 1 085{0‘7?-0931 O 6064
Sustained 240% decrease in eGFR from baseline 817 (125) 4.60 962 (148) 545 —8— 0.864 (0.76-092) 0.0002
Death from any cause 552 (85) 2.76 614(94) 310 —— 0.89 (0,79->1.00¢) 0.051*
Hospitalization for any cause 2836 (43.5) 19.04 2926 (45.0) 1991 s 2 0.96 (0,91-1.01) 0.087
0;’ 10 20

Favours finerenone Favours placebo



FIDELITY: Finerenone Use and Kidney Disease
Outcomes by eGFR and Albuminuria Strata

Finerenone Placebo  categorical varlable HR (95% C1) Pieraction IR per 100 PY (95% CI) o R
Overall 360/6519 4656507 0.77 (0.67-0.88) ‘_ 288 (3.35-5.79)
Baseline eGFR -
(mifmin per 1.73 m?) D5e19 o E
260 90/2603 1302592 0.70 (0.53-0.92) 166 (136108 s 3
£
g0 E
45-<60 621717  BTNT17  —fl— 0.72 (0.52-1.00) 183 (147-2 24) £
o
45 &
o
25-<45 1882117 2252115 - 0.83 (0.68-1.01) 314 (3,614 69) "
Fa0
Baseline UACR 400
s 0.6673 5
0300 2076 402025  +—l— 094 (0.60-147) 0821044063 o g
2300 321/4321 42414371 il 0.75 (0.65-0.87) e ey
=
-2000
2500
025 050 100 _ 200 07 A 2 i A B
Favors finerenone  Favors placebo @ Finerenone @ Placebo

Bakris Glet al. Kidney Internation&1023103:196206



Mineralocorticoid
Receptorsin CKD ..

Podocyte foot process
effacement

Thickened glomerular
basement membrane

Efferent arteriole

Afferent arteriole

A Homeostatic regulation of
electrolyte transport
occurs In the cortical ; o5
collecting duct o (5.19,or.?:s::;,zzief;;:ﬁ;:;i

A Mineralocorticoid T
receptors upregulate
- . . O ——Nucleus
iInflammatory and fibrotic f _B

pathways in non
b ®

Transcriptonal
epithelial cells O mume
pm=——————— TNF-c
IL-1p
TGF-f Pro-inflammatory
CTGF and pro-fibrotic
PAI1

MMP-2

A 4

Macrophage / myofibroblast / podocyte / mesangial cell

Rationale for NorSteroidal Mineralocorticoid Antagonist (MRA)

Ghuman J, Tuttle.Kidney 36@022;3:744748



Aldosterone Synthase Inhibition with or without
GLT2 inhibition in CKD

gf,la'
-~ Placebo+BI 690517 3 mg (-51to-14)*
—m Placebo+Bl 650517 10 mg T } 1
—& Placebo+Bl 630517 20 mg “37%
—#— Placebo+ Bl 690517 placebo (-52ta-18)
I I
. -20%
z (-39t03)*
<L
= -3%
= (<1910 17) .
c
3 Responder Analysis
£ -21%
£ {-36t0-7)
E. 37%
c -39% -
2 (-50to-26) (43t0-23)
-60 T T 1 C without empagliflozin in the background D with empagliflozin in the background
Baseline ] 10 14 .
—_ 100 - R
Placebo+Bl 690517 3mg 65 62 61 59 = - 70%
Placebo+Bl 690517 10mg 61 58 51 53 -] 80+ . -
Placebo+BI 690517 20mg 59 54 48 43 EW= (n=42) 58%
Placebo+B1 690517 placeho 69 67 63 62 RS = Gl1% 51% ¥ 54%
P E2% ko4 4 (n=36)
£ 5L {n=31) (n=30) 439 (n=59)
: 253 29% in=80) 33%
i 3% TETE 404 R = (n=11)
—8- Empagliflozin+Bl 690517 3mg e N g = (n=19) 2%
- - (-47 to-17) 62 o
== Empagliflozin+BI ?‘3051? 10 mg r . £ :_(,: £E 14% (n=14)
—h— Empagliflozin+Bl 690517 20 mg 40% 8. = 204 (relD -
- Empagliflozin+ Bl 530517 placebo (=52 ta-24)* _E' - (n=10)
20 ' ' - |
- T % 0 L E— T T T 1 T T T T
£ (-27 to 13)* Bl 690517 BI 690517 BI690517 BI690517  Alldoses BI650517 BI690517 BI 690517 BI690517  Alldoses
] T placebo 3mg 10 mg 20 mg placebo 3 mg 10 mg 20 mg
g [ e . | ICLCLCEITEE IRREPEPEPEEPETEN SRS - -
=] I
£
5 -11%
E 204
7 (-23to4) 9%
=
E (-31ta-5)
g
£ _a04
% B
£ ~40%
S -46% (-49 to-30)
-60 T T 1 (-54t0-36)
Baseline 3] 10 14
Week
Empagliflozin+Bl 650517 3mg 63 60 56 56 Tuttle KF‘ét al. Lance2024;403:37%90
Empaglifliozins Bl 690517 10mg 60 57 49 45
Empagliflozin+ Bl 690517 20mg 62 57 56 52

Empagliflozin+B1 690517 placebo 64 62 58 58



EASKIDNEY: phase lll trial for Bl 69051 7@D

Oxford Population Health and Boehringer Ingelheim plan a
phase Il international trial callddASKIDNEY

In 2024 EASKIDNEWIll begin recruitment
to testthe efficacy and safety of the aldosterone synthase inhibitor

BI690517 versus matching placebo, given on top of stanoéichre
iIncluding both a RAS inhibitor and an SGLT2 inhibitor.

EASKIDNEY will recruit and follow >11,000 participamtath CKD



GLP1 Receptor Agonism
Cardiovascular Tridls Type 2 Diabetes

AReduce risk of major adverse CVD events.

AAtherosclerotic CVD {Boint MACE: myocardial infarction, stroke, CVD death)
ACVD death (liraglutidsemaglutide

ADecrease macroalbuminuria ae@GFR decline from eartg@
late-stage CKDirfglutide, dulaglutidesemaglutide

5CVD and CKD benefits are present in patients with CK9.




GLP1 Receptor Agonists for Prevention of
Kidney Disease Outcomes

Composite kidney outcome including macroalbuminuria
ELIXA 172/2647 (6%) 203/2639 (8%) s 0-84(0-681to 1.02) 0-083
LEADER 268/4668 (6%)  337/4672 (7%) B 078 (067 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%) = 0-88 (07610 1.01) 0-065
REWIND 8484949 (17%)  970/4952 (20%) - 0-85(0:77 to 0.93) 0-000.
AMPLITUDE-O 353/2717 (13%) 250/1359 (18%) —— 0-68 (057 to 0-79) <0000
Subtotal (F=47-5%, p=0-090) & 079 (0-73 t0 0-87) 47 (37 t0 77) <0-000
Worsening of kidney function
ELIXA 41/3031 (1%) 35/3032 (1%) S 116 (074 to 1-83) 0513
LEADER 87/4668 (2%) 97/4672 (2%) e 0-89(0-67to 119) 0-43
SUSTAIN -6 18/1648 (1%) 14/1649 (1%) ' 128 (064 t02.58) 0.48
EXSCEL 246/6456 (4%) 273/6458 (4%) —— 0-88(074101.05) 0.16
REWIND 169/4949 (3%) 237/4952 (5%) —— 0-70 (057 to 0-85) 0-000.
AMPLITUDE-O 712717 (<1%) 711359 (1%) . 035 (01010 1.27) 011
Subtotal (=43-0%, p=0-12) < 0-86 (0-72to1.02) 241 (120 to -1694)t  0-089

05 1 15

< b

Favours GLP-1 receptor agonists Favours placebo

Sattar Net al. LanceDiabetEndo2021;9:653652



a Overall

= > n=3232 n=3231
an
- v o
st 74 \ &% 00
PIONEER: Kid -
uT (G -
I ney x 3 Fr ° 2-1.0 .
e 71 - S c-15 ~0.97 I
[ ] mgm 7] E c E
Function Stabilized by :7& ——— =0 0
g 0.0 0.5 1.0 | E ETD [95% CIJ:
Time from randomization (yr) 0.59[0.29; 0.89)°
b Baseline eGFR: 30-<60 ml/min per 1.73 m?

Semaglutide

g‘ 50 - {> o5 N=779 n=777
g,}i 49 4 g5 45
eGFR slope with estimated treatment | ¢z i : £ o5 - *
difference (ETD) >0.75 mL/min/1.73per | £& 5: | R 1
year predicts significantly lower risk of E M s e s N i
kidney failure versus placebo - Toaommmidsi ol N 1.06 [0.45; 167
c

n=2375 n=2374

g 5 22 o
ENE 84 " %NE .
%o ) & -0.5 -
B gy < 1.0 -
= 3 ] - E -1.5 r
: v S 81 Ec -1.18 I
Tuttle KRet al. Kidney In2023103:772781 D E e £E 20 P
Inker LAet al. J Am Soc Neph19;30:17351745 -_E~ 0.0 05 10 15 ;é ETD [95% CTJ:
~ Time from randomization (yr) = 0.46 [0.12; 0.80]¢

M Semaglutide Placebo



AWAREY: Dulaglutideversus Insulin Glargine in
Type 2 Diabetes and Moderdt®Severe CKD

A B
0 —i-Dulaglutide 1.5 m 4 .
4 _._Dulaglutidel-?S I"EIQ p<0.0001t ! [ Dulaglutide 1.5 mg
) . p=0-0002t 11 ! 3 Dulaglutide 1.75 mg
] —&— [nsulin glargine 0.8 ~ : [ Insulin glargine
3 T |
i_ % E p—:D 0001 27 |
36 _' 4_/5'. i -
ﬂ_ -------- | L ---L--| | --------

il .IE i p<0- 04}014%

+

eGFR by cystatin C equation (mL/minper 1.73 m?)
[ ]
=
|

eGFR by cystatin C equation (mL/min per 1.73 m")

} { { E p=00090+ 27 [ ] 1
324 E } 07
— | 07
% i p=0.03721 p=0-032471
4 |
30-, 30
7 p<0-0001* ! 33
A i =0-0001°
0 T T T -6 I P I
0 26 52
Number of patients Weeks Number of patients 26 weeks 52weeks
Dulaglutide 1.5mg 192 163 157 Endpoint 163 167 174 157 160 164
Dulaglutide 075 mg 190 167 160 Baseline 192 190 194 192 190 194
Insulin glargine 194 174 164

Tuttle KRet al. Lancet DiabetdsndocrinokP018;6:605617



FLOW Trial Design:
Kidney Disease Outcomes Trial in Type 2 Diabetes

Composite primary endpoint:

Time to first occurrence of:
* Kidney failure (persistent eGFR <15 ml/
min/ 1.73 m? or initiation of CKRT);

* Persistent 250% reduction in e GFR; or
* Death from kidney or CV causes

Perkovic V, Tuttle KBt al. N Engl J Me2D24391:109121
Rossing?, Pratley Rt al. Nephrol Dial Transplaf023;38:204%2051



Hierarchical Testing Strategy

Composite kidney outcome

Total eGFR slope

MACE (CV death, non -fatal Ml or non -fatal stroke) V

All-cause death

Perkovic V, Tuttle Kt al. N Engl J Me2D24391:109121



FLOW Included Participants with Type 2
Diabetes and Higland VeryHighRisk CKD

o CVD

A BP: 138.6/76.4 mmHg
A Prior Ml or stroke: 22.9%
A Chronic heart failure: 19.2%

™70 B

A HbA .:7.8%

A T2Dduration O15 y.ear s
56.8%

Age: 66.6 years
Male: 69.7%
BMI: 32.0 kg/m 2

A RAAS blocker: 95.3%
A SGLT2 inhibitor; 15.6%

A eGFR: 47.0 mL/min/1.73 m2
A Median UACR: 567.6 mg/g

Perkovic V, Tuttle K& al. N Engl J Me2024391:109121



CKD Risk Categories Guide Management

Albuminuria categories

Description and range . Low riskA Moderately increased risk
Al A2 A3
. High risk . Very high risk
Normal to mildly Moderately Severely
CKD is classified based on: increased increased increased
Cause
GFR (G) <30 mg/g 308299 mg/g 0300 mg/ g
Albuminuria (A) <3 mg/mmol 3029 mg/mmol 030 mg/ mmol
_ G1 Normal or high 090
(,E) G2 Mildly decreased 60089
~ oo &
g Mildly to Risks:
Sz O moderelydeceased A Loss of kidney function
:EI/ E Moderately to t h " h . . y
8 -%_ Sl severely decreased el Wwere a Ig or Very A Kldney fallure
S 2 . .
%g G4 Severely decreased 15629 hlg h r|Sk Of A CVD eve ntS
(&)
o
T e CKD progression

Increased risk

Perkovic V, Tuttle K& al. N Engl J Me2024391:109121
de Boer IH et aDiabetes Car2022;45:3078§3090; Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group.
Kidney In2022;102:S4S127



Composite Primary Kidney Disease Outcome

Placebo 23.2%
(410/1766)

S 30
§ =1 Semaglutide 18.7%
S - (331/1767)
i HR 0.76(95% CI 0.66, 0.88)
§ p=0.0001

0

1767 1738 1693 1640 1572 1489 1131 742 392

Time since randomisation (months)

Superiority if one -sided
Perkovic V, Tuttle K& al. N Engl J Me20D24391:109121 p value <0.01612



Composite Kidney Disease Outcome by Component

Semaglutide Placebo
0,
HR (95% ClI) (n/N) (n/N)
Primary outcome: Composite
T Apg——— il 0.76 (0.66, 0.88) 331/1767 410/1766
Kidney failure R 0.83 (0.66, 1.03) 142/1767 165/1766
Initiation of chronic kidney
replacement therapy —— 0.84 (0.63, 1.12) 87/1767 100/1766
Onset of persistent eGFR
<15 mL/min/1.73 m 2 —— 0.80 (0.61, 1.06) 92/1767 110/1766
Onset of persiste
reduction in eGER Il 0.73 (0.59, 0.89) 165/1767 213/1766
Kidney death | B | 0.97 (0.27, 3.49) 5/1767 5/1766
CV death S 0.71 (0.56, 0.89) 123/1767 169/1766

v

<
<

0.1 0.4 1.0 2.7 7.3

Favours semaglutide Favours placebo

Perkovic V, Tuttle K& al. N Engl J Me2024391:109121



Cardiovascular Death, Néiatal Ml or No#atal Stroke

20

Placebo 14.4%

g 151 Semaglutide 12.0%
ﬂ
8
2
s HR 0.82(95% CI 0.68, 0.98)
.
5 p=0.0145
s
5}
S 54
a

o —

0 6 12 18 24 30 36 42 48
1767 1725 1672 1622 1575 1515 1176 793 420
1766 1721 1663 1583 1535 1478 1133 731 418

Time since randomisation (months)

Superiority if one -sided
Perkovic V, Tuttle K& al. N Engl J Me2D24391:109121 p value <0.01612



AllCause Death

L Placebo 15.8%
g Semaglutide 12.8%
o HR 0.80(95% Cl 0.67, 0.95)
p=0.0052
0 | | | | | | | |
0 6 12 18 24 30 36 42 48
1767 1739 1703 1665 1627 1583 1234 838 460

Time since randomisation (months)

Superiority if one -sided
Perkovic V, Tuttle K& al. N Engl J Me20D24391:109121 p value <0.01612



Clinical Benefits @emaglutid®ver 3 Years

To prevent one To prevent one To prevent one
primary outcome: MACE: death due to any cause:

? NNT: 20 U U
NNT: 45 NNT: 39

Perkovic V, Tuttle K& al. N Engl J Me2024391:109121



Primary Kidney Disease Outcome
Subgroup Analyses

0.76 (0.66, 0.88)

0.70 (0.53, 0.92)
0.79 (0.66, 0.94)

0.71(0.57, 0.90)
0.85 (0.69, 1.06)
0.63 (0.42, 0.93)

0.82(0.65, 1.03)
0.73 (0.61, 0.89)

0.90(0.72, 1.13)
0.68 (0.56, 0.82)

0.75 (0.62, 0.90)
0.79 (0.63, 1.00)

Primary analysis —J—
Sex
Female : B :
Male ——
Age, years
<65 ——
>65-<75 ———
>75 : L :
BMI, kg/m?
<30 ——
>30 ——
Diabetes duration, years
<15 ——
215 ——
HbA, %
<8.0 ——
>8.0 ——
0.1 0.4 1.0 2.7

Favors semaglutide

Full analysis set. Data from the in -trial period.
BMI, body mass index; Cl, confidence interval; HbA 1¢» glycated hemoglobin; HR, hazard ratio.
Perkovic V, Tuttle KR etal. N Engl J Med 2024; 391:109 -121

0.46

0.33

0.46

0.06

0.68

HR (95% ClI) | p heterogeneity Sem?‘!}wtlde;

331/1767

88/519
243/1248

131/633
160/816
40/318

142/734
189/1031

148/774
183/992

200/1106
131/659

FLOW

se maglutlde renal

outcomes trial

410/1766

127/550
283/1216

175/652
170/773
65/341

164/733
244/1029

153/733
257/1013

251/1093
159/672



Change in eGFR at Week 104 FLOW
by Baseline SGLT2i Use

. Semaglutide Placebo
Calculated by
~ No SGLT2i SGLT2i
o £ 0.0~ : .
- n=268
-_r i
s 2.0 1.6
@'= -3.0 -
Q £
g 4.0 1
2E 504 -4.1
5 -6.0 -
C
© -7.0 A
ol
O9% -8.0 -
® |
Between-group 3.2 3.7

difference (95% CI 2.3, 4.2) (95% CI 1.6, 5.8)

Full analysis set. Data from the in -trial period. Data shown are mean estimates (SE) (95% ClI).
Cl, confidence interval; eGFR, estimated glomerular filtration rate; SE, standard error; SGLT2i, sodium 1 glucose cotransporter -2 inhibitor.
Mann JFE etal. Nat Med 2024; doi: 10.1038/s41591 -024-03133 -0.



Change in eGFR at Week 104 FLOW
by Baseline SGLT2i Use

. Semaglutide Placebo
Calculated by Calculated by
~ No SGLT2i SGLT2i No SGLT2i SGLT2i
° E 0.0 N T T T T 1
:J' ™ 10 4 n=1357 n=263
£3 -0.2
E -~ _2.0 1 —1.6
8. 304
SE 2.4
g 4.0 1
2E 504 -4.1
g -6.0 -
Cw
m© -7.0 A
5%
o9 -8.0 -
® |
Between-group 3.2 3.7 3.4 3.5
difference (95% CI 2.3, 4.2) (95% CI 1.6, 5.8) (95% CI 2.5, 4.2) (95% CI 1.6, 5.4)
Full analysis set. Data from the in -trial period. Data shown are mean estimates (SE) (95% ClI).
Cl, confidence interval; eGFR, estimated glomerular filtration rate; SE, standard error; SGLT2i, sodium 1 glucose cotransporter -2 inhibitor.

Mann JFE etal. Nat Med 2024; doi: 10.1038/s41591 -024-03133 -0.



Consistent Benefit of SGLT21 on
by Baseline GLP -1RA use

(40% decline in eGFR, kidney failure or death due or kidney failure)

Kidney Outcomes

FLOW

semaglutide | kidney

outcomes trial

Eventrate
Events/patients (%) per 100 patient years
SGLT2 SGLT2
inhibitor Placebo inhibitor Placebo HR (95%Cl)
Baselineuseof GLP-1RA 2,984 :
High atherosclerotic cardiovascularrisk trials ~ 14/936 (1-5) 17/693(2-5) 0-4 1-0 : 0:60(0-27to1-31)
Stable heart failure trials 3/47(6-4) 3/33(9-1) 2-2 4-7 : 0:64(0-13t0 3:12)
Chronic kidney disease trials 40/635(6-3) 53/640 (8-3) 32 4-5 _ 0-67(0-44t01-02)
[ Subtotal (I-squared = 0-0%, p = 0-64) 57/1618 (3-5) 73/1366 (5-3) 1-6 29 ——— 0-65(0-46t0 0-94) |
No baselineuseof GLP-1RA 70,122 ;
High atherosclerotic cardiovascularrisk trials ~ 469/23585(2-0) 526/17302(3-0) 0-6 1-3 -+ | 0-59 (0-52t0 0-67)
Stable heart failure trials 235/4781(4-9) 231/4798 (4-8) 2-9 31 —— 1:02(0-85t01:22)
Chronic kidney disease trials 688/9839 (7-0) 1015/9817(10-3) 3-7 5-6 E ! 0:64(0-58to 0-71)
| subtotal (I-squared = 70-4%, p<0.001) 1392/38205(3-6)  1772/31917(56) 1-7 2-9 O 0-67(0:62t00-72) |
Total 73,106 1449/39823(3:6) 1845/33283(5-5) 1-7 2:9 O 0:67(0-62t0 0-72)
Heterogeneity by use of GLP-1RA: p = 0-81 0.I25 0!5 1.10 2!0 A!O
HR (95%ClI)

Apperloo EMet al. Lancet Diabetes Endocrir24;12:545557

r 3
v

Favours Favours
SGLT2inhibitor placebo

SMART-CG



GLP1 Receptor Agonists
In Discovery and P@linical Science

DPP4 inhibit —( DPP4
a Diabetic kidney g b Effects of incretin-based drugs on diabetic kidney in preclinical models er @ GLP1R agonists

Cleaved
GLP1

Expansion of TTubular basement  Tubular basement
mesangial cells membrane thickening L Exasion membrane thickening
d matrix with et '
and ma ! of mesangial Hyperglycaemia
nodule formation Y — /) matrix S S0y o i I o
X - SN T Immune cell 7{,—5‘[1—"" ==, - > f;r;mur\e ce a
LGRS > infiltration F infiltration
.77 ) ’ m >R Ve 4 N
ﬁ \ , a\ \-"-\\ l
! \ 2 IETNS L= oxidase ©
'\ Podocyte r ald ) %27V, W b <
ORA2 - | | detachment ‘ ¢ ] . 9 Restoration J \1
R . (| with foot s o of podocytes d
Ll % ' < Lisiprocess oo ,
1\ | A o | Y 4 )
ﬁ O | "% ;/7»’4 RS \__) e~ effacement oL I i — " * Chemokines
) S )J / \3(\ vs < and GBM > [/ ROS production NP FNM P —> » Cytokines
Endothelial - ’\\ h_ il y A thickening » Adhesion molecules
swellingwith . | RSN, /) l
loss of A Sa = 9 4 T LlInterstitial
. \ - Interstitial . * Inflammation
fenestrations | fibrosis Apoptotic signalling » Fibrosis

& ) g fibrosis
/ —_———F
hyalinosis %

Kidney GLH receptors
A Irg\rinsic cells
i A O Hmroayse @ Mocrophage TR ¢ I, Foseere A E?(?x(i):::: Iflljlbular cells?
A Infiltrating cells
A Macrophages
AT lymphocytes

Arteriolar

Tanaka Et al. Kidney In2014; 86:70¢711
Alicic RZ, Cox EJ, Neumiller JJ, Tutti®él&tidre Reviews Nephrolo@p21;17:227244



Semaglutide 2.4 mg in Overweight or Obesity and C\
Reduced the Secondary Kidney Outcome by 22%

Time to first occurrence of the main 5-component kidney composite outcome
5-component kidney composite outcome ———
d Placebo .
0.03 - , . . _ H®n 0Y 3 ¢ (N=8801), n (% HR [95% CI]; p value
Incidence with semaglutide 2.4 md:.8% n (%)
Incidence with placebo2.2% . - - !
- HR [95% CIP.78 [0.63, 0.96]: p=0.02 guctg?mpgnent kidney composite 55 ) g, 198 (2.2) - 0.78 [0.63, 0.96]; 0.02
c I
) I
5 0.02 - Death due to kidney disease 0 0 : N/A
[ V-
o o L I
Initiation of chronic kidney ) | )
2 PO EE 4(0.0) 6(0.1) r— 0.66 [0.17, 2.32]; 0.52
ppe |
Q Onset of persistent eGFR | _
g 0.01 - fMp Y[ KYAYKMOT 5(0.1) 4(0.0) :- 1.24 [0.33, 5.02]; 0.74
o A .
o Semaglutide 2.4 mg :‘eéfu;ifn“m e 8 NBA 1og724(0.1)  218742(02) +—m—h 0.57 [0.27, 1.14]; 0.11
— Placebo : !
Onset of persistent 144 (1.6) 179 (2.0) -~ 0.80 [0.64, 1.00]; 0.05
0.00 . . . . : macroalbuminuria .
0 40 80 120 160 200 o1 10 10.0
Time since randomisation (Weeks) Favors semaglutide 2.4 mg  Favors placebo

eGFR <60 mL/min/1.73f2 NJ ! | /mg/g iR 8LB%
Colhoun HMet al. Nat Med2024:;30:2058066



CKD Cases/1,000 person-years
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CKD Onset In Diabetes: Who and When?
CURECKD 2012020 (N=654,459)

CKD Incidence in Diabetes by Demography
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American Indian  Asian Black Hispanic Native Hawaiian

l +'
Asian

50

- = or Alaska Native or Latinx or other
l Pacific Islander

Black  Hispanic eor NH/PI

Latino/a
Race ani d Ethnicity

fomen Race or Ethnic Group

Tuttle KRet al. NEnglJ Med2022;387:143d1431



%KD |dentification, Monitoring, and 4

Actions by Risk Categories /

GFR categories (mI/min/1.73 m?)

Description and range

G1

G2

g

G3b

G4

G5

T e CKD Risks:
A a2 a3 A Lose kidney function
o mee - Kidney failure
+Abuminori (4 T e e A CVD events
Normal or high =90 Tr1eat

Mildly decreased 60-89

Mildly to

moderately decreased 45=59

Moderately to

Treat
Kidney failure Treat and refer | Treat irld refer | Treat and refer

I Low risk (if no other markers of kidney disease, no CKD)
Moderately increased risk

Moving
DOWN
Increases
risk

Treat
1

Moving RIGHT
Increases risk

| High risk
l. Very high risk

de Boer I+t al. Diabetes Car202245:30753090
KDIGO Diabetes Work Grotfidney InR022,102(5S):SB127




Albuminuria/Proteinuria Monitoring Low ifCKD

CURECKD 2002017 (N=606,064)

All CKD CKD/DM/PDM/HTN  CKD/HTN CKD/DM/PDM CKD Alone

UACR, mag/g

=30 17 651(2.9) 12703 (4.2) 1776 (1.3) 2224 (2.7) 048 (1.1)

>30to =300 27 227 (4.5) 21435(7.1) 1089 (0.8) 4066 (5.0) 637 (0.7)

>300 673 (1.1 5860 (2.0) 500(0.4) 0a5 (1.2} 309(0.3)

Not measured 553513(91.3) 260159 (86.7) 131126 (97.5) 730981(91.0) 88247 (97.9)
UPCR, mg/g

=150 14 467 (2.4) 7823 (2.6) 2723 (2.0) 2076 (2.6) 1845 (2.0)

>150 to =500 5688 (0.9) 3087 (1.0) 1163 (0.9) 763 (0.9) 675(0.7)

>500 4880 (0.8) 2978 (1.0) 785 (0.6) 696 (0.9) 421 (0.5)

Not measured 581029 (95.9) 286 269 (95.4) 129 829 (96.5) 77731(95.7) 87200 (96.7)

Age, median (IQR) [No.], v

eGFR, median (IQR) [No.],
mL/min/1.73 m?

SBP, mean (50) [No.], mm Hg
DBP, mean (5D) [No.], mm Hg

70(59-81) [606 064]
53 (41-61) [524169]

129 (18) [365561]
72(11) [365561]

Tuttle KRet al. JAMANetw Open2019;2:e1918169

70 (60-79) [300 157]
54 (43-63) [266 838]

131 (18) [202 951]
72 (10) [202 951]

72 (60-83) [134 500]
53(44-59)[115061]

132(18) [92051]
74(11)[92051]

73(63-83) [81 266]
49 (35-59) [74 366]

119 (17) [25533]
67(10) [25533]

64 (42-81) [90 141]
53 (41-66) [67 904]

119(16) [45026]
70 (10) [45026]



Medication Use in CKD Stages 8D
CURECKD 2002017 (N=606,064)

Providence and UCLA Health
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The Majority of People with CKD are
Unaware of Their Condition

80093%

Unaware of CKD
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The Majority of People with CKD are
Unaware of Their Condition
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Prescription of GuidelinBirected Medical Therapy Is
Suboptimal in Diabetes and CKD

US CURECKD Registry study, an electronic health records database from Providence and
UCLA Health system (2019 62020)

Basel i ne -daypdrsisteadt0

prescribing rates (%) Baseline . O 9-Gay persistent prescribing rate

70.7%

ACE MNDIOIARS N 40.4%

SGLTZ inhibitor o0

6.8%
GLP-1 RA B 6.3%

Nicholas SBt al. Diabete®©®bedMetab 2023;25:29792979



High unmet treatment needs in patients with chronic kidney disease and
type 2 diabetes: real-world evidence from a US claims database

We evaluated treatment initiation and discontinuation in patients with type 2 diabetes (T2DM)

Background

with T2D who had any CKD (prevalent cohort).

Methods

Retrospective study of
administrative claims

1 January 2007 -
. 31 March 2019

Incident CKD: n = 63 271
Prevalent CKD: n = 326763

Pt

v
m
X
A

Results

Initiation (%)

Treatment trends

w
N
O
. '(‘o
N
N
w

Discontinuation (%)

SMRAs

66.0 65.0 66.8 4900

75.7

n g

b
(&)

who had incident CKD (incident cohort), and rates of clinical /economic outcomes in patients

Hospitalization rates
per 1000 person years

All-cause Kidney-related
283.1 36.6

Clinical outcome rates
per 1000 person years

Mortality ESKD
35.1 104.2

Our results highlight high unmet needs of CKD and T2D. Low initiation and high discontinuation of recommended

Conclusion

treatments suggest that adherence to guidelines for halting CKD progression is suboptimal. These high-risk patients

may benefit from further treatment options to improve morbidity and mortality and reduce the economic burden.

Fried, L., et al. NDT (2022)

Fried Let al. Nephrol Dial Transpla@023;38:63Q643
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