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Kidney disease: a global health priority
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CKD is deadly CKD is expensive
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CKD the elephant in the room

AN

697.234 9%

Non communicable diseases
‘.424.72.51 404.474

'459.875 \ 485.403

Torra R. Nephrol Dial Transplant, 2024



Causes of global deaths and age-standardised

death rates Global Burden of Disease Study

Leading causes 1990 Age-standardised rate Leading causes 2019 Age-standardised rate Leading causes 2021 Age-standardised rate

of deaths per 100000, of deaths per 100000, of deaths per 100000,
1990 2019 2021
| 1 Ischaemic heart disease | 158-9 (147-4t0 165-4) I——-l 1 Ischaemic heart disease “ 110-9 (102-5t0 116-9) l—l 1 Ischaemic heart disease ” 108.7 (99-8 to 115:6) I
[ 2 stroke [[1443 134.0t0 1523) |—— 2 Stroke || 89-3(81:6t0956) |. [ 2 covip-19 | 940(892t01000) |
[ 3 copp [ 719646t0775) |——] 3 copp [ 461420t0498) |. [ 3 stroke | 874795t0944) |
| 4 Lower respiratory infections " 61-8 (57-0to 66-8) |—| 4 Lower respiratory infections “ 347 (31:5t0 37-5) l I 4 COPD " 45-2 (407 to 49-8) I
| 5 Diarrhoeal diseases " 60-6 (46-7t079:6) | 5 Neonatal disorders “ 30-7 (26-8 t0 35-3) |-\ 5 Other pandemic-related death 323 (24-8t0 43-3)
| 6 Neonatal disorders " 46-0 (43-5t0 48-9) ‘ 6 Alzheimer's and other dementias 25-0 (62 to 65-0) 1 L 6 Neonatal disorders 29-6 (25-3t034-4)
7 Tuberculosis 40-0 (34-1t0 44-6) 7 Lung cancer 23.7 (21-8 to 25-8) * 7 Lower respiratory infections 287 (26-0to 31-1)
8 Lung cancer 27-6 (26-1t029-0) 8 Diabetes 19-8(18-5t020-8) | { 8 Alzheimer's and other dementias | 25-2 (6-4to 65-6) I
9 Alzheimer's and other dementias | 25-1(6-0to 66-1) f | 9 Chronic kidney disease 186 (16:9t019-8) |~{ 9 Lung cancer | 23-5(21-2t0 25-9)

10 Cirrhosis 24-4(22-3t0 27-5) - l 10 Diarrhoeal diseases 17-1 (12-4to0 23-2) l { 10 Diabetes | 19-6 (18-2 t0 20-8)

11 Stomach cancer 22-0(20-1t0 24-0) | 11 Cirrhosis || 17-1 (15-9 to 18-5) |.° { li1 Chronic kidney disease 18-5(16-7t0 19-9)
| 12 Road injuries " 21-8 (20:9t0 22-8) l 1 : 12 Hypertensive heart disease “ 16-9 (14-1t0 18-6) |-“| 12 Cirrhosis liver 16-6 (15-2 to 18-2)

[ 13 Hypertensive heart disease [ 209a71t0233) 1 :‘:‘| 13 Road injuries [ 151(142t0160) | %[ 13 Hypertensive heart disease | 163(137t0181) |
| 14 Diabetes " 18-2 (17-0to 19-1) \{14 Tuberculosis ” 14-9 (13-7to 16-4) l N o 14 Diarrheal diseases 15-4(10-9 t0 20-9)
|15 Colorectal cancer " 15.6 (14-5to 16-3) 15 Colorectal cancer 12-6 (11-6 to 13-4) 15 Road injuries 14-6 (13-6 to 15-6)

16 Congenital defects 15-2 (9-6 to 19-7) X 16 Stomach cancer 11-5(9-9t0 12-9) {16 Tuberculosis 14-0 (12-6 to 15-8)

17 Self-harm 14-9 (12-8t0 15-8) \ 17 Falls 10-3(8-8t011-2) : { 17 Colorectal cancer ” 12-4(11-2t0 13-4) |
[ Chronickidnevdisesse | 1200370164 1 % /[18 Hiv/AIDS [ o8©0to11:0) ] “18 Stomach cancer [ 112096t0126) |
[19 Malaria | 125(61t026-0) /19 Malaria | 9337t0183) |—~—~—| 19 Malaria | 10539t0214) |
[20 Measles [ 110G39t0226) |\\ ,““|2o Self-harm | 92(86t097) l 420 Falls | 99(85t0108) |
| 21 Falls " 10-9 (9-8t0 11-8) | 21 Congenital defects || 8-9 (7-7t0 10-9) | { 21 Self-harm ” 9-0(8-:3t09:6) |
[34 HIv/AIDS [[ s9@4s5t07-8) “[67 Measles | 14(05t030 | {22 Hiv/aIDS | 87(81to96) |

1 Non-communicable diseases

[ Communicable, maternal, neonatal, and nutritional causes

T Injuries

Lancet, 2024
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25 456 956 participants; 158 845 events 24 603016 participants; 1132 443 events
105+ ] .7 25 1.7
90-104 43 12 43
&0—B% 10 27 B85 g
45 5o 132 a7 8o T =
3044 50 22
15-20
=15
Acute kidney injury: 40 coborts Arrial fibrillatien: 50 cohoris

23914614 partidpants; 1 408 929 events 22 BB6 642 participants: 1068 701 events
105+ 1.3
90-104 1.2 15
&0-B% ;
45-50 1.3 <l
3044 1.5
15-2%
<15

Hospitalization: 49 cohorts Peripheral artery disease: 54 cohorts

25 426 712 participants; 8 398 637 events 24 830 794 participants; 378 924 events
105+
Q0104 13 15
&0-B% 13 1.5
4550
3044
15-20

<15

XNNIII

KA

KM

KDIGO, 2024



amlodipine vs placebo

ARTS-DN : 8 FIDELIO-DKD

Finerenone vs placebo [ B Finerenone vs placebo

2016 2018 2020
@ 0 B o000
2015 2019

s CANVAS : FIGARO-DKD

Finerenone vs Y . y :
Canagliflozin vs placebo PR | inerenone vs placebo

CSG Captopril RENAAL
Captopril vs placebo Losartan vs placebo

o000
2010

spironolactone vs placebo

ASCEND EMPA-REG Outcome : DAPA-CKD

. [ Dapaglifiozin vs placebo
Avosentan vs placebt Empagliflozin vs placebo il Dapaglifiozin vs place

Ml EMPEROR-Reduced
Empagliflozin vs placebo

DECLARE-TIMI

Dapagliflozin vs placebo

I ACE-lor ARB | SGLT2 Inhibitors M GLP-1 Agonists M Non-Steroidal MRA B Endothelin Antagonists

Canagliflozin vs placebo




SGLT2i ka1 ve@pIk éKBaon meta-analysis

Kidney disease progression

Acute kidney injury

Mean Events/ Event rate RR Events/ Event rate RR

baseline participants per 1000 patient-years (95%Cl) participants per 1000 patient-years (95% Cl)

;GLil:mRin per SGLT2 Placebo SGLT2 Placebo SGLT2 Placebo SGLT2 Placebo

1.73 m? inhibitor inhibitor inhibitor inhibitor
Diabetes
DECLARE-TIMI 58 85 56/8582 102/8578 1.6 3.0 —D'%— 0.55 (0.39-0.76) 125/8574 175/8569 35 4.9 —D'E' 0.69 (0.55-0.87)
CANVAS Program 77 80/5795 81/4347 3.6 58 —— 0.61 (0.45-0.83) 30/5790 28/4344 1.6 25 —a— 0.66 (0.39-1.11)
VERTIS CV 76 49/5499 32/2747 2.6 34 —%—D—— 0.76 (0.49-1.19) 42/5493 22/2745 25 2.7 —E—U—’ 0.95 (0.57-1.59)
EMPA-REG OUTCOME 74 51/4645 47/2323 4.0 76 —0O— 0.51 (0.35-0.76) 45/4687 37/2333 215 62 —OF— 0.41 (0.27-0.63)
DAPA-HF 63 18/1075 24/1064 12 16 —%—D—— 0.73 (0.39-1.34) 31/1073 39/1063 19 24 —E:l—— 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 _— 0.77 (0.46-1.28)
EMPEROR-PRESERVED 60 38/1466 44/1472 15 18 —E—D—— 0.82 (0.53-1.27) 60/1466 84/1472 20 28 —D—E— 0.69 (0.50-0.97)
DELIVER 60 33/1578 37/1572 9.5 11 ————  0.87 (0.54-1.39) 59/1578 52/1572 17 15 —HI}—  1.13(0.78-1.63)
CREDENCE 56 153/2202  230/2199 27 41 —[:j— 0.64 (0.52-0.79) 86/2200 98/2197 17 20 —:E_I—— 0.85 (0.64-1.13)
SOLOIST-WHF 51 NA/NA NA/NA : 25/605 27/611 55 59 ——H——  0.94 (0.55-1.59)
SCORED 44 37/5292 52/5292 5.0 7.0 —':—D—— 0.71(0.46-1.08) 116/5291 111/5286 16 16 E—II}— 1.04 (0.81-1.35)
DAPA-CKD 44 103/1455  173/1451 35 60 —.— 0.57 (0.45-0.73) 48/1455 69/1451 15 22 — 0 0.66 (0.46-0.96)
EMPA-KIDNEY 36 108/1525 175/1515 36 59 —DI*— 0.55 (0.44-0.71) 73/1525 81/1515 24 27 —E-EI—— 0.88 (0.64—1.20)
Subtotal: diabetes 67 739/40 041 1020/33 489 | =S 0.62 (0.56—0.68) 766/40 664 856/34 087 < 0.79 (0.72-0.88)
No diabetes
DAPA-HF 68 10/1298 15/1307 5.0 8.0 o 0.67 (0.30-1.49) 18/1295 30/1305 9.9 16 —_— 0.60 (0.34-1.08)
EMPEROR-REDUCED 63 5/936 10/938 5.2 10 o E 0.50 (0.17-1.48) 20/936 34/938 16 28 —u—é— 0.56 (0.32-0.98)
DELIVER* 63 17/1551 17/1557 5.0 49 —i—:—» 1.01 (0.51-1.97) 30/1551 47/1558 8.8 14 —c?— 0.64 (0.41-1.02) \l/ 3 7%
EMPEROR-PRESERVED 62 12/1531 18/1519 4.5 6.9 £ > 0.68 (0.33-1.40) 37/1531 47/1519 12 15 ——a— 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 _ o 075 (0.39-1.43)
EMPA-KIDNEY 39 119/1779 157/1790 35 47 —;D—v 0.74 (0.59-0.95) 34/1779 54/1790 10 16 —Ei— 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 65 941/47 833 1307/41 301 | <> w 921/48 453 1089/41 898 .. < 0.77 (0.70-0.84)

I T T 1 I T T 1
0.25 0.50 0.75 1.00 1.50 0.25 0.50 0.75 1.00 1.50

Trend across trials sorted by eGFR: — Trend across trials sorted by eGFR: — —
Diabetes p=0.87 Favours Favours Diabetes p=0.02 Favours Favours
No diabetes p=0.86 SGLT2 placebo No diabetes p=0.66 SGLT2 placebo
Heterogeneity by diabetes status: p=0.31 inhibitor Heterogeneity by diabetes status: p=0.12 inhibitor

Yy OXFORD
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SGLT2i kat kapdLayyelakny €kBaon meta-analysis
78000 aobeveic

SGLT2 Placebo
inhibitor
no. / total no. (%)

Heart Failure Death
Diabetes at high risk for ASCVD trials 89/24563(0.4) 84/18005(0.5)
Heart failure trials 240/10364(2.3) 266/10361(2.6)
Chronic kidney disease trials 18/7658 (0.2) 46/7656(0.6)
RE Estimate for Overall (p-heterogeneity=0.02; I-squared=79%)

Sudden Cardiac Death
Diabetes at high risk for ASCVD trials 432/24563(1.8) 336/18005(1.9)
Heart failure trials 371/10364 (3.6) 43410361 (4.2)
Chronickidney disease trials 80/7658(1) 92/7656(1.2)
RE Estimate for Overall (p-heterogeneity=0.98; I-squared=0%)

Other Cardiovascular Death
Diabetes at high risk for ASCVD trials 145/24563 (0.6) 100/18005(0.6)
Heart failure trials 158/10364(1.5) 178/10361(1.7)
Chronic kidney disease trials 22/7658(0.3) 23/7656 (0.3)
RE Estimate for Overall (p-heterogeneity=0.86; I-squared=0%)

Fatal Myocardial Infarction
Diabetes at high risk for ASCVD trials 97/24563 (0.4) 68/18005 (0.4)
Heart failure trials 64/10364(0.6) 69/10361(0.7)
Chronic kidney disease trials 24/7658(0.3) 25/7656(0.3)
RE Estimate for Overall (p-heterogeneity=0.99; 1-squared=0%)

Fatal Stroke
Diabetes at high risk for ASCVD trials 108/24563(0.4) 74/18005(0.4)
Heart failure trials 31/10364(0.3) 33/10361(0.3)
Chronic kidney disease trials 32/7658(0.4) 30/7656(0.4)
RE Estimate for Overall (p-heterogeneity=0.94; 1-squared=0%)

Hazard Ratio
(95%Cl)

]
]
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]
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1
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2022 AHA/ACC/HFSA Guideline for
the Management of Heart Failure
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Guideline Directed Medical Therapy Across Heart Failure Stages

Use this tool to reference guideline directed medical therapy (GDMT) across the four ACC/AHA stages of Heart Failure (HF) as outlined in the 2022
AHA/ACC/HFSA Guideline for the Management of Heart Failure. See the guideline for specific patient population criteria.

Stage A
At-Risk for Heart Failure

Stage B

GDMT

of major
medication
classes

Pre-Heart Failure

HFrEF

StageC&D
Stage C: Symptomatic Heart Failure & Stage D: Advanced Heart Failure
HFmrEF HFpEF
LVEF 250%

LVEF <40%

LVEF 41-49% 5




. _d
MANAGEMENT — RASI AND SGLT 2|

Treatments that delay progression of CKD with a strong evidence base include RASi and
SGLT?2i. In people with CKD and heart failure, SGLT2i confer benefits irrespective of

albuminuria.
Lifestyle M » St?i of

Healthy diet Physical activity tobacco products Weight mnagement

Regular
risk factor
reassessment
(every 3-6
months)

SGLT2i Aim for SBP <120 mm Hg Statin-based therapy
First-line continue until dialysis RAS inhibitor* at maximum moderate- or
drug therpy for or transplant + tolerated dose (if HTN) high-intensity statin
most patiégts a p é a

ASCVD risk, lipids

| [ 5

Manage hyperglycemia Use ns-MRA in Dihydropyridine CCB Antiplatelet Manage anemia,
as per the KDIGO people with diabetes and/or diuretic if agent for CKD-MBD, acidosis,
Targeted therapies Diabetes Guideline, and an indication needed to achieve clinical ASCVD and potassium
for complications including use of for use individualized abnormalities,
GLP-1 RA where indicated a h BP target a where indicated

@

|

Steroidal MRA if needed Ezetimibe, PCSK9i
for resistant hypertension indicated based on

if eGFR =45 ASCVD risk and lipids

&l

l

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD

)




Tale of salt and sugar...

1835 C. Petersen : amopovwoe pAwpllivn anod to $pAold tng pilac tTng UNALAC Yo TN
Bepareia tng eAovooiag

1886 von Mering : avakdAue otL mpokaAel yAukoloupia
1960 : emavappodnon YAUKOING KoL vatpiou oto gyyug cwAnvaplo

1962 Alvarado kat Crane : n dAwpllivn (y)\UKoZn ne Suo apwpatikoug daktuAioug)
QVOOTEAAEL AUTA TN ouuustacbopa -ota {wa eyXuouevn TtPoKaAel urtoyAukatpia (aAAG

1N arnoppodoUEVN pos)

1996, Kyoto University / Tanuba Seiygyu Co. (lanwvia) : mapackevaoov XNUIKA TOV
MPWTO SGLT2i

2000 : mapaywyn tou T-1095, SGLT2i mou 600nke o SlafnTikd movTikia Kol pelwoe
emnineda yAukolng

2012 kat 2015 EMA «kat FDA : evékpwvav dapagliflozin, canagliflozin kat empagliflozin
w¢ avtdlapntika devtepng ypauung o Al ( peiwon HgbAlc 0.6%, pétpla peiwon 2B
kot AlM)

2008 FDA : amaitnoe ta ovildlafntika dappaka va €xouv amodedelypevn
KapSlayyelakn acpaAela

Braunwald Eugene. Eur Heart Journal, 2022



To KAIVIKO TToOYPpaupa EMPOWER:
EVaA KAPSIO-VEPPO-UETARBONKO TTpoOYpauua pe >200,000 acOeveic*

IToxoG: EmpPePaicdon 1wV dedopivedov TnG EMPA-REG OUTCOME ot aocBeveg ye KA kai XNN pe n Xopig AT12

2015 2016 2017 2018 2019 2020 2021 2022 2023

EMPA-REG OUTCOME

Effects on CV morbidity and mortality
in patients with high CV risk and T2D!

7020 patients

EMPEROR-Reduced 3730

Effects on HHF and CV mortality pqﬁenfs
in HFrEF23

EMPEROR-Preserved 5988

Effects on HHF and CV mortality in HFpEF“® patients

 afin EMPULSE 530 patients

888 Effects of in-hospital inifiation in acute HF on
HF-related events and patient-reported outcomesé

0 OANOKANPWUEVEC JENETEC
@® Xpovikn mepiodoc oAokAnpwong f
@® Exnpwpevn xpovikn epiod0g oAokANPwong f

EMPA-KIDNEY 6609 patients

Effects on kidney and cardiovascular outcomes in patients
with CKD.”8 Est. completion: 07/2022

EMPACT-MI 6522 patients

Effects on HHF and mortality in post-MI patients
with high risk of HF.? Est. completion: 03/2023




.o *0
,i" ‘:: EMPA-REG
.i;“"‘.. OUTCOME®

@ H MeAETn
EMPA-REG OUTCOME®

Neppika Aedoueva

AcBeveic pe At2 kat Kapdiayyetak Noool

Zinman B, et al. N Engl J Med. 2015;373:2117-2128
Wanner C, et al. N Engl J Med. 2016;375:323-334



1xeS1aopog TNG MeAétng EMPA-REG OUTCOME

ZTOXO0G: va e€eTaoTOUV OL poKpoTpOBeopeg embpaoelg TG epnayAidpAolivng Evavtt Tou ELKOVIKOU PopHAKOU, ETIUTAEOV TNG KOOLEPWHEVNG
Oepaneiag, otn KA voonpotnta kot Ovnoipotnta oe aoBeveic pe ZAt2 Kot eykateotnpévn KA voco

12 eBOoadEG
EmTpdTinke TpotTotToinon TG BACIKNG BepaTtreiag peiwong TnG YAUKOCNG

2100epn Baocikn OepaTreia , , , G DEpPC SV
. . WOTE VA ETTITEUXOEI N KAAUTEPN QPOVTIOA CUPPWVA WE TIG KATA TOTTOUG
Heiwong YAUKOING [ o5nyiec .

Eikovikd + kaBiepwuévn BepaTreia

EicaywyIKr] TrEQiod0¢ Tuyxalotroinuévol

Aiahoyn ) , ,
) dKou 2 g KOl UTTO Beparreia gutrayAipAolivn 10 mg + kaBiepwpévn Bepartreia g
(N=11.531) O easouaBwy (n:mpo) uTrayAipAogivn 9 PWHEVN BEP ZUYKEVTPWTIKG
yla OTATIOTIKN

avaAuon

epTTayAIQAOCivn 25 mg + kaBiepwuévn BepaTreia

Aldpeon €kBeon o010 GAPPOKO TNG MEAETNG: 2,6 Xpdvia
Aldpeoog xpovog rapatipnong: 3,1 xpévia
772 kUpia cupBévra®

OtroiadnAToTe eTITTAEOV BeparTreia BewpeiTal aTTAPAITNTN YIA TNV EUNPEPIA TOU 0BEVH PTTOPET
oﬁ-‘.:. Va Xopnyeital KaTta Tn dIAKPITIKI) EUXEPEID TOU EPEUVNTH

) ‘t EMPA-REG
« By, i OUTCOME



H epymmayAipAolivn emedeie onpavtikeg KapSio-mpooTaTELTIKES EMSPATEIS € ATOEVEIC

pe IAT2 & eykareornuevn KA vooo

Mporedov 1ehiko anueio I AAAa TEAIKG onpEia

3P-MACE

@

14% (RRR)

¥

HR=0.86,95%Cl: 0.74-0.99,
p<0.001 for non-inferiority
p=0.04for superiority

3\

-

KA 8avarog

38% (RRR)

HR=0.62,95%Cl: 0.49-0.77,
0<0.00]

»

o~

Table 1. Primary and Secondary Cardiovascular Outcomes.

Placebo Empagliflozin Hazard Ratio
Outcome (N=2333) (N=4687) (95% 1) P value
rate/1000 rate/1000
no. (%) patient-yr  no. (%) patient-yr
Death from cardiovascular causes, nonfatal myocar- 282 (12.1) 43.9 490 (10.5) 37.4 0.86 (0.74-0.99)
dial infarction, or nonfatal stroke: primary
cutcome®
Noninferiority <0.0017
Superiority 0.047
Death from cardiovascular causes, nonfatal myo- 333 (14.3) 52.5 599 (12.8) 46.4 0.89 (0.78-1.01)
cardial infarction, nonfatal stroke, or hospi-
talization for unstable angina: key secondary
outcome™®
Noninferiority <0.0017
Superiority 0.087
Death
From any cause 194 (8.3) 286 269 (5.7) 19.4  0.68 (0.57-0.82) <0.001
From cardiovascular causes 137 (5.9) 20.2 172 (3.7) 12.4 0.62 (0.49-0.77) =0.001
Fatal or nonfatal myocardial infarction excluding 126 (5.4) 19.3 223 (4.8) 16.8 0.87 (0.70-1.09) 0.23
silent myocardial infarction
Monfatal myocardial infarction excluding silent 121 (5.2) 18.5 213 (4.5) 16.0 0.87 (0.70-1.09) 0.22
myocardial infarction
Silent myocardial infarctions: 15 (1.2) 5.4 38 (1.6) 7.0 1.28(0.70-2.33) 0.42
Hospitalization for unstable angina 66 (2.8) 10.0 133 (2.8) 10.0 0.99 (0.74-1.34) 0.97
Coronary revascularization procedure 186 (8.0) 29.1 329 (7.0) 251 0.86 (0.72-1.04) 0.11
Fatal or nonfatal stroke 69 (3.0) 10.5 164 (3.5) 123 118 (0.89-1.56) 0.26
Nonfatal stroke 60 (2.6) 9.1 150 (3.2) 112 1.24 (0.92-1.67) 0.16
Transient ischemic attack 23 (1.0) 35 39 (0.8) 29  0.85(0.51-1.42) 0.54
Hospitalization tor heart failure 95 (4.1) 14.5 126 (2.7) 9.4 0.65 (0.50-0.85) 0.002
Hospitalization for heart failure or death from car- 198 (8.5) 30.1 265 (5.7) 19.7 0.66 (0.55-0.79) <0.001
diovascular causes excluding fatal stroke
T eTe W T

1. Zinman B et al. N Engl J Med 2015;373:2117; 2. Wanner C et al. N Engl J Med 2016;3/5:323




H epmayAidAolivn PeAtiwoe TLIC vEDPLKEC EKBACELC EVAVTL TOU ELKOVLKOU GapPUAKOU

7020 aropa pe IAT2 Kai bynAo KA kivévvo

<60 ml/Nerrt0/1,73 m?2 1O YOVOAIKN JECN TIUN
26% TV ATOUWV 74 ml/Netto/1,73 m?2
=30 mg/g TUVOAIKRA SIAuEoN
o010 40% TV ATOUWY Tiun 18 mg/g

11.0% macroalbuminuria



EMPA-REG OUTCOME® avaAvon veppiKwV SeSouevov

n pe cuppav / N avaAvOnkav (%)

EpmnayAipAolivn Placebo HR (95% ClI) p-value*
, L , , | a0% @
Néa epdavion i emideivwon vepponadetag’ 525/4124 (12.7) 388/2061 (18.8) 0.61(0.53,0.70) “NRRRe <0.001
|38% |
E€EAEN o Makpo-aABoupivoupia 459/4091 (11.2) 330/2033 (16.2) 0.62 (0.54, 0.72) @ <0.001
. , |46% '
Ahaotachog kpeativng 70/4645 (1.5) 60/2323 (2.6) 0.56 (0.39, 0.79) W —@— 0.001

opoU(eGFR<45ml/min)
‘Evapén Oepaneiog veppLkNg UMOKATAOTACNG

Néa epdavion | emdeivwon vepponadeiag n KA
Oavarog

Authaclaopdg Kpeatvivng opou,* Evapén
Oepaneiog vedpilkig umokatdotacng i Odvarog
ano vedppikn voco

Epdavion aABoupivoupiag oe acBeveic xwpig
oABoupwvoupia Kotd TV Evapén $

13/4687 (0.3)

675/4170 (16.2)

81/4645 (1.7)

1430/2779 (51.5)

14/2333 (0.6)

497/2102 (23.6)

71/2323 (3.1)

703/1374 (51.2)

0.45 (0.21, 0.97)

\léi.f('( ® : 0.04

@ <0.001

0.61 (0.55, 0.69)

0.54 (0.40, 0.75) <0.001

'T

0.95 (0.87, 1.04) ' ' ' ' ' 0.25
0,13 0,25 0,50 1,00 2,00

< >
YTEQ TNG eUTTAYAIPAOZivNG  YTIED TOL EIKOVIKOUL
(PAPUAKOL




NEPPIKEG EKPACEIC TOHPWVA HE TIC
katnyopiec eGFR kait UACR oTtnv eévapén

eumrayAipAodivn EIK. pappako

Tiun-p yia
AoBeveic Tov avaAbénkav HR (95% CI) aMnAemispaon
'OMNol ol aoBeveig 4124 2061 —@—
eGFR 0,40
290 mL/Aemr16/1.73 m?2 962 452 = o '
60 €C <90MI/AETTITO/1.73 Mm? 2179 1112 —@—
45 £wg <60mI/AetTO/1.73 m? 707 341 ——
< 45 mL/N\ett10/1.73 m?2 276 156 : ° !
— UACR 0.87
<30 mg/g 2737 1361 —@——
230 mg/g 1344 687 —— |
0,25 0,5 1 2

\Yrrép NG eummayAipAodivng  YTTEQ TOL £||<o,vn<ot)
PAPHAKOL

° o
H peiwon otov kivéuvo gpdaviong i embeivwong vepponadsiac* nrav otabepn ‘ *’r EMPA-REG

o€ OAgGg Tig Katnyopieg eGFR kat UACR otnv évapén X ."I o’ OUTCOME"®
[ I ]



H epmrayAipAodivn emPBpdduve thv EKTWOTN TOU
eGFR otnv napodo tov xpovou

CESSATION
_ PP - . {post-treatment)
I(.I/J) 78 Eikoviko Pappako E|J'ITGY)\I(|))\OCIVI‘] Last value on treatment to follow-up
+H <
SE 76
R 7
b: = (4 - 75 i
W 5 @ :
= = o /
c§ 72- )
w < en 7iql
3= £ 7
b g
o \E/ 70 1 EE 7044 _—
g O 68 - 27 48
o q) // < 6[.!' B
N 1/ 4 -
= 0 — T T T T T T T T T T T T 45 |
, l4 12 28 52 66 80 94 108 122 136 150 164 178 192 ; ol
Evaptn LOT llow-ug
ERSouddeg
Ap. acBevwv
Eikoviké @dppako 2323 2295 2267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448
empaglifiozin 4644 4578 4533 4451 4318 4225 4018 4131 3710 3103 2654 2387 2087 1623 1037

Wanner C et al. J Am Soc Nephrol 2018;29:2755



Abrupt Decline in Estimated Glomerular Filtration Rate after Initiating
Sodium-Glucose Cotransporter 2 Inhibitors Predicts Clinical Outcomes:

A Systematic Review and Meta-Analysis

218 y/o, initiating SGLT2i for DM, HF 0r CKD S o o o0 rom e S0 Towl Weight N ool 1% oo son &1

Initial eGFR dip vs. no-dip groups e
Adameon2022 -170 822 721 -230 813 353 53%  0.600 [-0.439; 1.639) —
4 i Chen2021  -212 4136 3503 -184 3438 2186 15%  -0.280(-2.256; 1.606) —-
péi)-'\‘“%; anary outcome Cherney 2022 -0.50 488 1655 -097 564 752 265%  0.470(0.004;0.936] -
‘ ] 1 Slope of eGFR decline Jongs 2022 -244 807 601 248 815 224 37% 0,040 [-1.207; 1.287) ——
< Kraus 2021 051 14,20 1627 -0.28 1067 679 54%  0.790 [-0.240; 1.820] R
MD=0.640 (95% Gl 0437—0843) Oshima2021 -106 563 600 -260 606 204 8.4%  0.640 [-0.187; 1.467] —
Total (95% C1) 8507 4488 50.9%  0.493 [ 0.244; 0.741) -
. ‘ 8econdary outcomes Helorogendty:Tw’-D; CN’-!.SQ.d!-s(P-o.QO): 1? - 0%
a8 &
A oGFR dip >10%
\‘vj;?ﬁ {}",." MAKE Adamson 2022 -0.70 833 882 -230 813 952 56%  1600[0588;2612) —=—
1} HR=0.010 (95% CI: 0.869-1.173) Chan2021 =127 4199 3605 -184 3438 2185 15%  0570(-1.394;2534] —=———
Chemey 2022 -0.29 531 2141 -087 564 751 27.0%  0.680[0.218; 1.142] -
f.;_\;!', HHF and CV death Jongs 2022 -1.50 808 1026 -248 815 224 42%  0.800 [-0.277;2.077] .
L, ! Kraus 2021 084 36.02 1250 -028 1057 678 13%  1.120 -1.023;3.263) ~ .-
R HR=0.824 (95% Cl: 0633_1074) Oshima2021 -202 557 956 -260 606 204 95%  0.580 [-0.198; 1.358) —e
e HHF Total (95% C1) 10069 4484 49.1%  0.793[0.437;1.148) -
-y Heterogeneity: Tau’ = 0; Ch’ = 3.13, df = 5 (P = 0.68); I° = 0%
HR=1.059 (95% Cl: 0.574-1.952) |
; / Total (95% C1) 19066 8972 100.0%  0.640 [ 0.437; 0.843) - :
«w Allcause mortality Meterogeneity: Teu’ « 0; Ch¥ = 621, df = 11 (P = 0.86); = 0% T ;
y Test for overall effect: 1, = 6.95 (P <0.01) B & Sk s A
HR=0.830 (95% Cl: 0.589-1.1 70) Test for subgroup difierences: Ch° = 3.15, df = 1 (P = 0.08) Favors dpping  Favors no dipping
Conclusion

An initial eGFR dip after initiating SGLT2i may lead to less eGFR decline over time.
The risks of adverse cardiovascular outcomes were similar between the dipping and non-dipping groups.




H epntayAidAolivn pkpotepn eGFR kAion
OE OAEC TLC UTTOKOTNYOPLEC

Patients Empagliflozin vs p-value for
(N analyzed) placebo slope 95% ClI Difference in slope (95% CIl) interaction
Overall 5970 1.682 1.349, 2.016 e
Prevalent CKD* ' 0.0549
No CKD 4085 1.504 1.113, 1.895 L4
CKD 1841 2.241 1.598, 2.883 o
UACR? i <0.0001
Normo 3599 1.226 0.797,1.655 b
Micro 1699 2.305 1.661, 2.950 o
) Macro 615 4.769 3.537, 6.002 P e
Race ! 0.2464
White 4297 1.796 1.399, 2.194 o
Black 299 2.770 1.117,4.424 g
Asian 1374 1.336 0.623, 2.049 ~CH
Blood pressure ' 0.0168
<140/80 mmHg 3698 1.355 0.934, 1.776 o
B >140/90 mmHg = 2272 2.193 1,650, 2.736 Ho-
Age i 0.5313
<65 years 3352 1.780 1.340,2.219 @
=65 years 2618 1.564 1.050, 2.078 g
HbA1c : 0.1013
<8.0% 3003 1.434 0.987, 1.880 R
>8.0% 2067 1.996 14932499 ... _
6 -4 2 0 2 4 8

T
Favors placebo Favors empagliflozin

Wanner C et al. J Am Soc Nephrol 2018;29:2755



3% EMPEROR-Reduced
5 EMPEROR- Preserved

O1 MeAeTeg
@ EMPEROR-Reduced®

&
@ EMPEROR-Preserved®
Neppika Acdopeva

AcBeveic pe N Xwpic At2 kot Kapdiokn Avendpkelo

Milton P. et al. N Engl J Med. 2020 Oct 8;383(15):1413-1424.
Anker S et al. N Engl J Med. 2021,DOI: 10.1056/NEJMoa2107038.



EMPEROR-Reduced

daong lll, Toxalomoinuévn, SITAG TOPAR, EAEYXOHEVN HE EIKOVIKO (PAPHUAKO SOKIUN

IKOTOG: H digpebvnon Tﬂ%\ AOPAAEIAG KAI TNG ATTOTEAECUATIKOTATAG TNG EUTTAYAIPAOLiVNG EVAVTI TOL
EIKOVIKOL (PAPUAKOL ETTITTAEOV TNG OLUPWYVNG HE TIG 06NYieS IATPIKNG BepaTreiag oe aoBeveig pe KA pe
HEIOHUEVO KAAoUa £§0Onong

MANBLOPOG: Me KAl XWPEIG AT2, NAIKIAG218 eTwv, Xxpovia KA (Taén NYHA [I-1V)

IXESIQOUOG TNG HEAETNG

EutrayAipAodivn 10 mg gd + SOC*

EMPEROR-Reduced
LVEF <40%

3730 aoBeveig Eikovikd pappako gd + SOC

AIGPECT TTAPAKOAOLONON = 16 PrVEC
(kaBobnyovuevn amo cLPPAvVTA)



Primary endpoint: First adjudicated CV death or
hospitalisation for heart failure

40 -

w
o

HR 0.75

(95% Cl 0.65, 0.86)
0<0.001

Empagliflozin

Estimated cumulative
incidence function (%)
S S
|

0 90 180 270 360 450 540 430 720 810 Empagliflozin:

e 361 patients with event
Days after randomisation : :
Patients af risk Rate: 15.8/100 patient-years

Placebo 1867 1715 1612 1345 1108 854 611 410 224 109 Placebo:

Empaglifiozin 1863 1763 1677 1424 1172 909 645 423 231 10 462 patients with event
Rate: 21.0/100 patient-years

Cox regression model including covariates age, baseline e GFR, geographic region, baseline diabetes status, sex, LVEF and freatment

CV, cardiovascular; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; ARR, absolute risk reduction; RRR, relative risk reduction. NNT: Number
needed to freat

Packer et al. NEJM 2020. DOI: 10.1056/NEJM0a2022190.



Key secondary: Adjudicated total hospitalisations
for heart failure (first and recurrent)

= 0.40+
Q
kS]
Q 0.50
g
o 0.40- Placebo
c
o
o 030+
©
3 o- - HR 0.70
£ Empagliflozin (95% Cl 0.58, 0.85)
2 0104 p<0.001
c
o
0.00 -
E 1 1 1 1 1 1 1 1 1 1
0 90 180 270 360 450 540 630 720 810 Emagliflozin: 388 events
Days after randomisation Placebo: 553 events
Patients at risk
Placebo 1867 1820 1762 1526 1285 1017 732 497 275 135
Empaglifiozin 1863 1826 1768 1532 1283 1008 732 495 272 118

Analysis of first and recurrent HHF accounting for CV death as terminal event using a joint frailty model. Model includes covariates age, baseline
eGFR, treatment, region, baseline diabetes status, sex, and baseline LVEF, estimated dependence between adjudicated HHF and adjudicated CV
death, and variance of frailty. CV, cardiovascular; eGFR, estimated glomerular filtration rate; HHF, hospitalisation for heart failure; LVEF, left
ventricular ejection fraction
Packer et al. NEJM 2020. DOI: 10.1056/NEJM0a2022190.



KUplo deutepevov teAko onpeio: KAlon eGFR

Ao ta 3730 aropa pe HFrEF
T 5% i @ 50% tixav SiaBAm
i mL/AettTd/1,73 m? : 47 mL/A\etito/1,73 m? 3 5160
. Aideco UACR . { Aldpeoco UACR : % TTPOSIAPNTNG
£ 36MIG i 15 MQ/Q

<60 mi/\eTTd/1,73 m?2 ZOVOAIKA YECN TIWN
01O 48% TV ATOUWV 62 _
MI/AeTTTO/ 1,73 M2



KUplo deutepevov TeAKO onuelo: kKAton eGFR

s 0 1 MNpwiun Slapopd PeTad C .
g euTTayANipAodivng Kal €IKOVIKOD aﬁ:&iﬁ;‘g&'ﬁgg ig?:’::ﬁ(goub
S5 1 PAPPAKOL AOYW TNG KAACG YVWOTNGC PapLaKOL:
S "E, APXIKNG TITwong ue SGLT2i. )
O N -2 .
o . , Me &iapnNTn:
) Empa: Ernoid ekmoon - - +2,21 mi/Aem1d/1,73 m?/étog
Q E -3 - -0,55 ml/Aemt10/1,73mM? Ava €10G 95% AE: 1.31 3,10
3 <
.g E 4
S~ —_—
% E 5 . XwpEic 61aPNtn
3 o + 1,27 mil/Aen16/1,73 m2/érog
§ - EikoVvIKO (pApuakKo: ETNOIa EKTTTCOON 95% AE: 0,38 2,16
-2,28 ml/Aem10/1,73m2 ava £T0G
0 10 20 30 40 50 60 70 80 90 100 110 12 Tipn-p aAAnAemidpaong: 0,15

EBSdopada

I-¢10g 2-¢1n



Ermtlokomnon tplwv TEALKWY CNUELWV TTOU

NPOoKaBopLoTNKAV YLa LEPAPXLKO EAEYXO

EMPEROR-Reduced

MpwTtevov TEALKO onueio:

HR 0.75
@ A&loloynpévog KA Bavatog n ErupeBatwtiko* (95% AE 0,65, 0,86)
voonAeia yla KapdLlaKr avemapKeLd p< 0,001
Baowko deutepelov TEALKO onpueio: HR 0.70
B AGLONOYNUEVEG PWTEG KalL ErtBeBawTLke’ (95% AE 0,58, 0,85)
EMAVOAAUBAVOUEVEC 0<0,001
voonAeiec yla KapdLakn avemapkeLa
Awadopad kAiong
A 2
Baowko Seutepelov TEALKO onueio: ” 1,73 ml/ A‘?“,m/ 1,73 m
¢ , EruBeBatwtikd avad £tog,
KAlon eGFR

(95% AE 1,1, 2,4)
p<0,001




0.00

—m— Placebo, CKD

Empagliflozin, no CKD
Placebo, no CKD
—ea— Empagliflozin, CKD

|
1.11 (0.23-1.98) ml/min/1.73 m:/yr in patients with CKD
2.41 (1.49-3.32) ml/min/1.73 m./yr in patients without CKD
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Patients with data at visit
Empagliflozin no CKD 848843
Placebono CKD 833819
Empagliflozin CKD 949937
Placebo CKD 957944

e

12

815
785
903
986

32

749
727
803
772

1 1
52 76 100 124

Week
562 370 170 35
554 351 155 31
603 383 186 45
591 393 187 45

v Faiez Zannad. Circulation. Cardiac and Kidney Benefits of Empagliflozin in Heart

Failure Across the Spectrum of Kidney Function, Volume: 143, Issue: 4, Pages: 310-

321, DOI: (10.1161/CIRCULATIONAHA.120.051685)

© 2020 The Authors. Circulation is published on behalf of the
American Heart Association, Inc., by Wolters Kluwer Health, Inc.



Empagliflozin 10 mg Placebo
nwith eventN  Rate per100  nwith eventN  Rate per 100 . " P-value for
analyzed (%)  patient-years  analyzed (%) patient-years HR (955 C) HR (5% CI) interaction
All-cause hospitalization
All patients 703/1863(37.7) 36.62 814/1867 (43.6) 45.23 0.81(0.73,0.90) () 0.14
No prevalent CKD 266/879(30.3) 28.10 330/867(38.1) 3.1 0.75(0.63, 0.88) i
Prevalent CKD* 422/981(43.0) 42.92 464/997 (46.5) 49.46 0.87(0.77,1.00) W
CV death
Al patients 187/1863(10.0) 7.55 202/1867 (10.8) 8.13 0.92(0.75,1.12) <> 0.53
No prevalent CKD 81/879(9.2) 6.89 79/867(9.1) 6.84 1.00(0.74,1.37) —
Prevalent CKD* 106/981(10.8) 8.17 121/997(12.1) 9.13 0.88(0.68,1.14) @
All-cause mortality
All patients 249/1863 (13.4) 10.06 266/1867 (14.2) 10.71 0.92(0.77,1.10) <> 0.76
No prevalent CKD 96/879(10.9) 8.17 96/867 (11.1) 8.32 0.97(0.73,1.28) x
Prevalent CKD* 153/981(15 6) 1179 168/997 (16 9) 1268 091(073 114)
Composite kidney outcomet, CV death or HHF
All patients 370/1863(19.9) 19.95 492/1867 (26.4) 27.81 0.71(0.62,0.82) O 0.69
No prevalent CKD 147/879(16.7) 16.67 198/867 (22.8) 23.87 0.69(0.56, 0.86) a &
Prevalent CKD* 223/981(22.7) 22.98 292/997(29.3) 31.18 0.73(0.62,0.87) 8 2
Composite kidney outcome or all-cause mortality
All patients 265/1863(14.2) 13.37 305/1867 (16.3) 15.60 0.84(0.71,0.99) <> 0.80
No prevalent CKD 102/879(11.6) 10.97 109/867(12.6) 12.14 0.87(0.67,1.14) @
Prevalent CKD* 163/981(16.6) 15.53 194/997 (19.5) 18.41 0.84(0.68, 1.03) a2
Acute kidney injury?
All patients 46/1863(2.5) 1.89 67/1867(3.6) 2.76 0.66(0.45, 0.96) <> 0.53
No prevalent CKD 13/879(1.5) 1.13 22/867 (2.5) 1.95 0.56(0.28,1.11) ——
Prevalent CKD* 33/981(3.4) 2.58 45/997 (4.5) 348 0.73(0.47, 1‘15). ' "_._" ' '
013 025 050 100 200 4.00
oz Faiez Z d. Circulation. Cardi d Kidney Benefits of N >
alez Zannad. Circulation. Cardiac an iane enertits o 7 -
v Empagliflozin in Heart Failure Across the SpeZtrum of Kidney © 5838'?%@%3“@8%" Ci'FCaU 8 f!algeF?U lished on behalf of the

Function, Volume: 143, Issue: 4, Pages: 310-321, DOI: American Heart Association, Inc., by Wolters Kluwer Health, Inc.

(10.1161/CIRCULATIONAHA.120.051685)



Results of DAPA-HF vs. EMPEROR-Reduced

Patients 4744 3730

DM 40% 50%

Primary endpoint CV death, hospitalization for HF, CV death, hospitalization for HF
urgent HF visit

Sacubitril -valsartan 10% 18-21%

Natriuretic peptides median 1428-1466 NT-proBNP

levels Median value (IQR) — pg/ml 1887

(1077-3429) 1926
Secondary renal end point a composite of worsening renal rate of the decline in the e GFR

function (sustained decline

in the eGFR of 50% or greater, eGFR
of <15 ml per minute per 1.73 m2,
sustaineddialysis, or renal
transplantation), or renal death;

and death from any cause

Placebo | 2370 2276 2200 2117 1975 1337 1132 600 215 Carnicelli A and Mentz R, Circulation 2021




EMPEROR-Preserved




2xedlaopoc tnc Mehetnc EMPEROR-Preserved

IKomogG: H Sigpebvnon TNG AoPAAEIAS KAl TNG ATTOTEAECHATIKOTNTAG TNC EUTTAYAIPAOLiVNG EVAVTI TOL
EIKOVIKOV (papuakoL o€ aoBeveic ue KA pe Siatnpnuévo KAaopa €mOnong

NMANBLOPOG: Me KAl XWPIC AT2, NAIKIAG218 eTwv, xpovia KA (Taén NYHA [I-1V)

EummayAipAolivn 10 mg OD
EMPEROR-Preserved

EIKOVIKO (pOPUAKO
5988 aocOeveic PAPH

|
AIGPECN TTAPAKOAOLONON 26,2 UAVES



EMPEROR-Preserved:

MNpwTteVov TEAKO onpueio:
A&loloynpévoc KA Bavartc
NKA

Baolko deutepeVOV TEALKC
AELOAOYNUEVEC TIPWTEC KOl
eMavoAapuPavopevec

NKA

¢/

BaolkO SeuTtepEVOV TEALKC
KAlon eGFR

*

Anker S et al. N Engl J Med. 2021,DOI: 10.1056/NEJMoa2107038

34

Subgroup

Overall
Diabetes at baseline
Yes
Mo
LVEF at baseline
<509
=50% to <60%
=60%
Age
=70 yr
=70yr
Sex
Male
Female
Race
White
Black
Asian
Other
BMI at baseline
<30
=30
Estimated GFR (CKD-EPI) at baseline
=60 ml/min/1.73 m?
<60 ml/minf1.73 m?
Systolic blood pressure at baseline
=Median
=Median

Empagliflozin Placebo
no. of patients with eventsfotal no.
4152997 511/2991
239/1466 291/1472
176/1531 2201519
145/995 193 /983
138/1028 1731030
132974 1457973
134/1066 1521084
281/1931 359/1907
253/1659 207 /1653
16271338 2141338
3110/2286 3702256
24/133 28125
54/413 77/411
27/164 36/193
223/1654 292/1642
19271343 219/1349
152/1493 18971505
263/1504 321/1484
200/149& 240/1474
215/1501 262[1517

Hazard Ratio (95% Cl)

I{E ba 87 731 15 @

——

IR

0.79 {0.69—-0.90)

0.79 (0.67—0.94)
0.78 (0.64—0.95)

0.71 (0.57—0.88)
0.80 (0.64—0.99)
0.87 (0.69—1.10)

0.88 (0.70-1.11)
0.75 (0.64—0.87)

0.81 (0.69—0.96)
0.75 (0.61-0.92)

0.81 (0.69—0.94)
0.73 (0.42-1.25)
0.65 (0.46—0.92)
0.95 (0.58—1.57)

0.74 (0.62—0.88)
0.85 (0.70—1.03)

0.81 (0.65—1.00)
0.78 (0.66—0.91)

0.76 (0.63—0.91)
0.82 (0.68—0.98)




EMPEROR-Preserved: n epmayAidAolivn eniBpaduve tov pubuo EKmTwong tTnG VEDPLKAC “
Aettoupylag o atopa pe HFpEF pe R xwpig dtaBntn

Ao Ta 5988 aropa pe HFpEF!

<60 mI/\eTTTo/1,73 M2 o0 YLVONIKA PECN TIKIN
50% TV ATOUV 61mL/AettTO/1,73 m?
49% cixav diapntn

oTnV &vapén



EMPEROR-Preserved: empagliflozin slowed the rate of decline in kidney function in
people with HFpEF with or without T2D

Incidence of the composite kidney outcome in people
treated with empagliflozin was similar to placebo

HR 0.95
0 (95% C10.73, 1.24)

time to first occurrence of (1) chronic dialysis (2) renal transplantation (3) sustained
reduction of 240% in e GFR; or (4) sustained eGFR <15 mL/min/1.73 m2

Incidence of acute kidney ;
failure was similar between
freatment arms



ADVERSE EVENTS

R Urinary
4 ) tract infections
‘% Canagliflozin: common

Dapagliflozin: common
\q Empagliflozin: common
)/ Ertugliflozin: very common
Sotagliflozin: common

Hypotension
Canagliflozin: uncommon
Dapagliflozin: uncommon
Empagliflozin: very common
Ertugliflozin: common
Sotagliflozin: common

——
%
~

y
y,
b e
\ %

N

A

Genital Fournier’s gangrene
infections ' ) - nown
canagliflozin: common for each 1000 people with CKD and T2D yrare
Dapagliflozin: commor . . ;}ga:g
Erpaginonn-somme treated for 1 year with an SGLT2i ice

sotagliflozin: common 11 fewer cardiovascular deaths or hospitalizations for heart failure, 11 fewer people
developing kidney disease progression and 4 fewer people with AKI

for approximately 1 episode of ketoacidosis and approximately 1 lower-limb nof

Bone . mbs
factie amputation b

: - wopagpuvan. wnNOWN
Canagliflozin: uncommon Empaghﬂoz!n: s ly b,
Ertugliflozin: unknown
Sotagliflozin: unknown

(&)

Diabetic
ketoacidosis 2
Canagliflozin: rare :
Dapagliflozin: rare
-]
o

Hypoglycaemia

Canagliflozin: very common in combination
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How can inhibition of glucose and sodium transport in the early proximal tubule

protect the cardiorenal system?
Volker Vallon, 2024
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EMPOWER program kidney outcomes

0 ©®OO&

Patient
population

Mean,
ml/min/1.73 m2

Median, mg/g

Kidney
composite
outcomes

Long-term kidney
function, slope

diff. to placebo
ml/min/1.73 m?

Kidney safety

RRR vs Pbo \,39%

RRR vs Pbo \,50%

EMPA-REG OUTCOME! EMPEROR-R5:6 EMPEROR-P?
N=7020 N=3730 N=5988
T2D + high CV risk HFrEF SO‘VHeFC?IfFI{: <60
0, . . o, (o]
32% kidney disease 53% CKD ml/min/1.73 m2
74 62 61
36/15
18 CKD/no CKD NR
Incident or worsening Kidney Kldngy -
g composite’,
nephropathy, composite’, .
similar

(HR vs Pbo 0.95)

+1.6811

+1.73

+1.36

AKl/acute kidney
failure, reduced

Acute kidney failure,
similar rate

Acute kidney failure,
similar rate




Trials (ref) Year of SGLTZi Patient
completion population
EMPA-REG 2015 empaglifiozin{l0or ~ T2DM and CVI
OUTCOME 15mg)
[48]
CANVAS[IT] 2017 canagliflozin{100 or T20 andhigh
300 mg) VD risk
DECLARE- 2018 Dapaglifiozin{l0mg) ~ T2DMand 1
TIMIS8 [20] CVDrisk facto
CREDEMCE 2019 canagliflozin{l00mg)  T2DMand CK
18]
VERTIS CV 2019 ertugliflozin(s or T2D and
[80] 15mg) established
oo
EMPEROR 2020 empaglifiozin(10mg)  HF with
reduced [50] reduced EF
EMPEROR- 2021 empaglifiozin(10mg)  HF with
preserved preserved EF
(51
DAPA-CKD 2020 dapaglifiozin{l0mg]  CKD(T2Dand
[35] non-diabetics
EMPA-KIDNEY 2022 Empagliflozin{l0mg) ~ CKD(T2D and
[58] non-diabetics)

Table2. Primaty and Secondary Outcomes and Adverse Bvents of S pecial In terest®

Dutcome

Prmmary oulcame

Primary camposite outeame
Diecline (n estimated GFR of =503
End-stage kdney disease

Estimated GFR of <15 mlfmin/ L73 m?
Lengerm dialsist
Kidney transplantation T
Death fram renal causes
Ceath fram cadovascular causes
Ser ek py ouleaimes

Compositeal decling in estimated GFR of =502, end-stage kidne
disease or death fram renal causes

Compositeal death from cardiovascular causes or hospitalization
farhear failure

Death from ary caussa
Sakly outeames]
Discenti nuation of regimen due to adverse event
Any serlous adve se eve
Adverse evenis of infemst
Ammputation
Any definite or probablediabetic ketoacld asis
Fractured|
Renal-related adverse eventd|

Major hypoghcemial
Velume depletiand

Dapagliflazin

rii St mo, (36

197/2152 {©.2
112/2152 5.2
109/2152 .1)
842152 (.9
682152 0.2
3218 0.1
22152 <0.1)
65,2152 (3.0

142/2152 6.6)
100/2152 (4.6

1012152 @#.7)

118/2149 (5.5
633/2140 [29.5)

35,2140 (1§
0y 2149
85,2149 (4.0)
155/2149 (.2
14/2149 (0.7
127/2 149 (8.9)

vents/100
patiert pr

46
26
25
14
LS
0.1
Qo
L4

1]

22

Aacebo

g fatal do, ()

312/2152 (14.5)
201/2152 9.3)
16172152 (1.5}
120/2152 (5.6)
99/2152 4.6)

8/2152 (0.4)

612152 0.3)
80/2152 (3.7)

243/215211.3)
138/2152 (5.4)

146/2152 (6.8)

123/2149 (5.7
7292149 (33.9

39/2149 (1.8)
22149 f<0.1)
69,2149 (3.2)
188/2148 (3.7)
28/2149 (L.3)
90,2149 (4.2)

v nils/ 100
patiert-pr

rh
4.4
14
28
2.2
0.2
0l
)

5.4

1.0

SGLT2i vs. placebo
group

HR (95%C)

Hazard Ratio (95% Cl)  PValue

16.2% vs. 23.6%12.7%
vs 18.8%1.5% vs.
2.6%0.3% vs. 0.6%

0.61 (0.55-0.69)0.6
(0.53-0.7)0.56 [0.3¢
0.79)0.45 (0.21-0.9

061 051-0.72)
053 (042-0.67)
0,64 (0.50-0.42)

§9.4 vs. 128.Tper 1000
patient-yearsE.5 vs. 9.0

0.73 (0.67-0.79)06
(047-0.77)

0,67 {0,51-0.88)
0,66 {0.45-0.90)

081 (0.58-1.12)

056 (0.45-0.68)

071 {0.55-0.92)

4.3% vs. 5.6% 0.76 (D.67-0.87)
11.1%vs. 15.4% 0.70 (0.59-0.82}
3.2% vs. 3.9% 0.81 (D.63-1.04

0,69 {0,53-0.58)

1.6%53.1%-093 vs. -
421 rnlzperminute per
173m

0.50 (0.32-0.77)
(9591 ~L.97-0.11)
and(95% C1,-5.26
-3.17)

. 2
{-1.25vs.-2.62 ml per minute per 1.73m " per

6609

375+148

412 {94-1190)

20years

haspitalization for HF or
cardiovascular death

4.0% vs. 4.6%

0.84 {0.67-1.07)

ESKD, asustained decline in eGFR

to < 10mL/min/1.73m?, renal death, or a sustained
decline of 240% in eGFR from randomization} or (i}
Cardiovascular death

year
9. 2% vs. 145%6.6%vs. 0.6 (0.51-0.72)01
11.3% (D.45-0.68)

13.1% vs. 16.9% 0.72 (0.64-0.82}
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