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Tarxapwdng Awafntng tumou 2 :

IIayxoopia Emiénpia

Number of people (aged 20-79 years) with diabetes worldwide and per IDF region and anticipated
percentage increase

North America & Caribbean
2045 | 63 million

2030 | 57 million 24% increase
2021 | 51 million

Europe

2045 | 69 million

2030 | 67 million 13% increase
2021 | 61 million

i
South & Central America ) ’hr
2045 | 49 million 5 '
2030 | 40 million 50% increase ‘
2021 | 32 million

South-East Asia
2045 | 152 million
2030 | 113 million
68% increase
2021 | 90 million

WORLD

2045 | 784 million ' Western Pacific
2030 | 643 million 46% Africa Middle East & North Africa 2045 | 260 million
increase 2045 | 55 million 2045 | 136 million 2030 | 238 million
2021 | 537 million 2030 | 33 million 134% increase 2030 | 95 million 87% increase 27% increase

2021 | 24 million 2021 | 73 million 2021 | 206 million



What is Chronic Kidney Disease?

KDIGO definition criteria

UnS N?tlonal ElEy Foundf":tlon KDIGO define CKD as:* * CKD has a global prevalence of 9.1%; prevalence is higher in women than in
Duration of >3 months of either: men
1. Kidney damage, as defined by structural or functional
abnormalities of the kidney, with or without decreased GFR
,:‘_:;2:),;‘-;{’:4% manifest by either: [ B K
§‘imo a.  Pathological abnormalities; or
%1‘{“1\‘; /h b.  Markers of kidney damage, including albuminuria 230
OGE:;F%\/@ mg/g (23 mg/mmol) or other abnormalities in the
composition of urine, or abnormalities in histology or
imaging tests, or history of kidney transplantation 9 5% 7.3%
2. GFR <60 mL/min/1.73 m?2 with or without kidney damage °
| ) of women of men

* CKD has a major effect on global health, both as a direct cause of global
morbidity and mortality

ESRD* is the final stage of kidney disease, when the kidneys no longer function well
enough to meet the needs of everyday life?

e Itis the 12t leading cause of death worldwide resulting in 1.2 million deaths
and 35.8 million DALYs in 2017

*End-stage renal disease - defined by maintenance dialysis that is sustained for at least 30 days, renal transplantation, or eGFR <15 mL/min per 1.73 m? sustained for at least 30 days'*>

CKD, chronic kidney disease; DALY, disability-adjusted life year; GFR, glomerular filtration rate; KDIGO, Kidney Disease Improving Global Outcome

1. KDIGO 2020 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease. Kidney Int. 2020;98(4S5):S1-S115 2. Rodger RSC et al. Clin Med 2012;12:472-475; 3. Carney EF. Nat
Rev Nephrol 2020;16:251; 4. Perkovic V et al. Lancet Diabetes Endocrinol 2018;6:691—-704; 5. Mann JFE et al. N Engl J Med 2017,;377:839-848



EmunoAaopog rat aitia tng XNN

1990 2017
Cause M CKD dueto T1D M CKD due to T2D CKD due to glomerulonephritis
Bl CKD due to hypertension CKD due to other and unspecified causes
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DALY, disability-adjusted life-year
GBD Chronic Kidney Disease Collaboration. Lancet 2020;395:709
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XNN: Xpévia Negpikry N6oog
1. Thomas M et al. Nat Rev Nephrol 2016;12:73; 2. Toth-Manikowski S & Atta MG. J Diabetes Res 2015;2015:697010; 3. Stewart JH et al. Nephrology 2007;12:520
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The prevalence of diabetic chronic kidney disease in adult Greek subjects with type 2 diabetes mellitus: A
series from hospital-based diabetes clinics
llias N Migdalis1, Nikolaos Papanas?, Athanasios E Raptis 3, loannis M loannidis4, Alexios E
Sotiropoulos 2, George D Dimitriadis2, Hellenic Diabetic Nephropathy Study (HDNS) Group

m XAMHAO

m ME20

Av gfaipeBolv ol eAAneic TLpéC (71 aoBevelc), TOTE TO TOCOOTO TWV
OUMUETEXOVTWV TtAoXEL amo peEtpla / ooBapry / moAL coBapni XNN
Tporornoleital ano 46% oe 44.55%

Diabetes Res Clin Pract
. 2020 Aug;166:108243
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1. United States Renal Data System. Annual data report. 2000, 2007. http:/ /www.usrds.org/atlas.htm ,
http:/ /www.usrds.org/adr_2000.htm. Accessed 10 January 2011.



O1 nafnoelg twv Kapdro-Nepo-MetaBoAlrkmv
CUOTNHATKOV £lval PETASU TOV KUPLOTEPRV ALTIRDV
npowpou Oavatou

AT2 + rpcdipun XNN 4
AT2 + MI () eyKePAAIKO)3 x‘

—

1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Lancet 2018;392:1789;
2. GBD 2015 Mortality and Causes of Death Collaborators. Lancet 2016;388:14509;
3. The Emerging Risk Factors Collaboration. JAMA 2015;314:52; 4. Wen C et al. Kidney Int 2017;92:388



Reduced eGFR and increased albuminuria are
independently associated with increased risk of CV

death and kidney events®

CV death Kidney events*
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*Average time to follow-up for risk assessment was 4.3 years; TeGFR in mL/min/1.73 m?; *A kidney event was defined as death as a result of kidney disease, requirement for
dialysis or transplantation, or doubling of serum creatinine to >2.26 mg/dL. HR, hazard ratio. Figure used with permission of The American Society of Nephrology, from
“Albuminuria and Kidney Function Independently Predict Cardiovascular and Renal Outcomes in Diabetes”, Ninomiya T, et al, on behalf of the ADVANCE Collaborative Group,

Journal of the American Society of Nephrology, vol 20, pages 1813-1821, copyright 2009; permission conveyed through Copyright Clearance Center, Inc.
Ninomiya T et al. J Am Soc Nephrol 2009;20:1813
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NE®PPOAOTIKH EKTIMHZH (1)

GRAND FUNK RAILROAD

e PuBpoc onelpapatikne StnBnong
Glomerular Filtration Rate




serum creatinine (mg'dL)
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YnoAoyiopog oneipapatirng dinnong (ml/min)

» MDRD

» CKD-EPI



Extipnon Xpoviag Ne@pirng Nocou

Early-stage kidney disease is usually asymptomatic, requiring laboratory
tests for detection?®

UACR urine test1.24 eGFR blood test!-2

Tests for albumin in the urine,
which is one of the earliest Measures the amount of
indicators of kidney damage kidney function remaining

1. Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group. Kidney Int Suppl
2022;102:51; 2. Polkinghorne KR et al. Clin Biochem Rev 2014;35:67;
3. Shang N et al. NPJ Digit Med 2021;4:70; 4. Liu R et al. J Clin Lab Anal 2011;25:324



CRD-EPI Equatlons for Glomerular Filtration Rate (GFR)

Estimates GFR besed on serum crestinine, serum cystatin C, or both

IMPOATANT
The 2021 CEDHEM aquation is now the necommended standand. This wersion does not include
race, a5 do the 2009 and 2002 CKD-EP] crestinine and crestinine-cystetin C squetions. Ses

here | ttps:fwisw mdcalc.comyrace] for mone on our approach to addressing race and bias on
MDCailc.

‘With the 2021 eguation, for the same creatinine valee, the 2020 equation will estimate &
lower GFR for Black patients and & righer GFR for non-Black patients.

INSTRUCTIONS

For wse in patients with stable idney function. While the combined crestinine snd cystatin C
squation can add accuracy, cystatin c is rot available in all laborstories and the crestinine-
based equation is adequate for many cliinical purposes.

2021 CKDHEPI crestinine is currently recommended by the ASH and NEF for GFR reporting in
the Unit=d States.

Wihento Use w Pearls/Fitfalls - Why Use

Equaticn 2021 CKD-EP! Crastinine
2021 CKD-EP] Creatinine-Cystatin C
2009 CKD-EPI Creatinine
2012 CKD-EP! Cy=tatin C

2012 CED-EM Crestinine—Dystatin C

Smx Fermual=
Male
Hge 48 wears
Smrumi creatinine 13 mg/dl &5
51 ml/min/L73 m’

Estimerted GFR by 2021 CED-EM Crestinine



NE®PPOAOI'IKH EKTIMHZXZH (2)

* AntwAela aAPoupivng* Kal AeUKOUAT®V ota oupd




Z1oixeia MapanepnTikoU Eferaoerc latpikeg Eferdosig | Ayannpévec EkeTdoeig ‘ KaBapic

Tinog TYMIKO EE£Taon Nidyvioon
MNapanspnmkol
PATIETITIFG , , ) , MIKPOAEYKQMATINH OYPQN 710.8
Katnyopia Efetdosic Biohoyikwv Yhkwv 1 (BionaBoloyiac) (2
Eferaoswv Kpeamivivny oUpwv (CREAT) 710.8
* AmoAovia | ELEGXOS
MapanepunTikou
ZNUEIDOEIC
MNepInToe |
MndeviKic
ZUPPETOXNC

MpoaBrikn Aidyvwong ICD-10

Kwdikog ICD-10  Aidyvwaor

IEVIKOC MPOCULINTWUATIKOC EASYX0C poUTIVAC
710.8 . . .
aMwv kaBopiopevwy vnonAnBuopmy

BIOXHMIKEE 77 MIKPOAEYKOQMATINH OYPQN 3

) BIOXHMIKEZ 88 Kapnuhn kakooakydpou 4.75
B BIOXHMIKES 92 OMikr| XoAepuBpivr) (TBIL) 2.88
B BIOXHMIKES 94 Kpeamvivr aipiotoc (CREAT) 4,05
BIOXHMIKES 95 Kpeamvivr oUpwv (CREAT) 4,05
] HAEKTPO®OPHEELE a7 HAexTpogpapnon AsukwpaTwv opol - HAEKTpo@OpnoT opol eni oflkig KuT... 10.8
M savnAnTA LA ane oAVt S -



Albuminuria are used to assess kidney function and

damage

Albuminuria®’

Albuminuria is the increased urinary albumin excretion and is commonly used as an indirect measure of kidney damage and
marker of risk for kidney disease progression

Assessment:

* Inaspot urine measured by dipstick method or by laboratory assessment of the ratio of urinary albumin and creatinine
(UACR). UACR is used to correct for variation in urinary albumin concentrations related to hydration and is widely used
in clinical trials

* Inurine collected over a 24-hour period as the albumin excretion rate (AER; mg/24 hours); AER is considered to be the
gold standard method for assessing albuminuria

ACR (apprOXimate eqUivaIent)

Category AER (mg/day)
mg/mmol
Al <30 <3 <30 Normal
A2 30-300 3-30 30-300 Microalbuminuria®
A3 >300 >30 >300 Macroalbuminuria*

"Moderately increased; *Severely increased; AER, albumin excretion rate; CKD, chronic kidney disease; CKD-EPI, Chronic Kidney Disease
Epidemiology Collaboration; eGFR, estimated glomerular filtration rate, Gl, gastrointestinal; MDRD, Modlification of Diet in Renal Disease; UACR,
urinary albumin-to-creatinine ratio

1. National Kidney Foundation. Frequently asked questions about GFR estimates. 2014. Available at: http://www.kidney.org/sites/default/files/12-
10-4004 FAQ-ABE.pdf. Accessed June 2020; 2. National Kidney Foundation. Kidney Int Suppl 2013;3:1-150; 3. Traynor J et al. BMJ 2006,333:733—
737; 4. Gowda S et al. N Am J Med Sci. 2010 Apr; 2(4): 170-173. 5. Mula-Abed WS et al. Oman Med J. 2012 Mar; 27(2):108-113; 6 National
Kidney Foundation. Kidney Int Suppl 2013,;3:1-150; 7. Johnson DW et al. Med J Aus 2012;197:224-225



http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf
http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf
http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf
http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf
http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf
http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf
http://www.kidney.org/sites/default/files/12-10-4004_FAQ-ABE.pdf

Criteria for diagnosis and risk stratification of

CKD require both eGFR and UACR

CKD

Abnormalities of kidney
structure and/or
function for >3 months
with implications for
health

Decreased eGFR
<60 mL/min/1.73 m?2

and/or

Albuminuria A2-A3
(>30 mg/g)

KDIGO:
Classification and
prognosis of CKD

Persistent albuminuria categories
Description and range

Gl Normal or high  >90

G2 Mildly decreased 60-89

eGFR .

categories Mildly to
(mL/min/ G3a moderately  45-59

1.73 m?) decreased

Description Moderately to

and range G3b severely 30-44

decreased

Severely

G4 decreased

G5 Kidney failure <15

*If no other markers of kidney disease, no CKD.

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate. KDIGO, Kidney Disease: Improving Global Outcomes.

Al A2 A3
Normal to Moderately Severely
mildly . .
. increased increased
increased
<30 mg/g 30-300 mg/g >300 mg/g
<3 mg/mmol 3-30 mg/mmol >30 mg/mmol
Low* Moderately High
increased
Low* l\{loderately High
increased
Moderately High
increased
High

Risk of progression

Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group. Kidney Int. 2020;98(suppl):S1-S115.

uoissaiboud Jo ysiy



eGFR and UACR do not always correlate

SAVOR TIMI-S3 study (n=16,492)

\
mUACR<30 mg/g m30=<UACR=300 mg/g mUACR>300 mg/g
100% -
90% A
80% A
L 70% -
=
S 60% -
8
w  50% 1
° 40%
S
30% -
20% -
10% -
0% -
eGFR>50 mL/min/BSA 30<eGFR=50 mL/min/BSA eGFR<30 mL/min/BSA
eGFR at baseline
J

Mosenzon O, et al. Diabetes Care 2017;40:69-76



Tv eivalr XNN ;

Ztadlo eGFR
XNN (mL/min)
Xwpic XNN >90*
. — Neppikn BAABN
3a 45-59
3B 30-44 o
e mm o TeoRHIVOoeS
5 <15 A ENY

Xwplg onueia vedpikng BAGBNG
** Aeukwpatwvoupla — vedbpikn PAARN

. National Kidney Foundation.
. Am J Kidney Disease 2007.
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Progression of CKD in diabetes

An initial hyperfiltration is followed by progressive decline in GFR accompanied by
microalbuminuria progressing to macroalbuminuria

Hyperfiltration and renal End-stage
hypertrophy renal disease
150 - UAE ~ 5000
c % c
2 53
o= S
=€ 100 - (1000 2%
P 3 T
o £ @ <
Sy a3
g3 23
S - - GFR =200
2 50 -
~ 20
0
5 10 15 20 25
Years with diabetes
Changes in diabetic kidney disease
Functional
\ Hyperfiltration Microalbuminuria, hypertension Macroalbuminuria, reduced GFR j

*Modified, based on: Leoncini G et al. J Nephrol 2020; and Bailey CJ et al. Br J Diabetes Vasc Dis 2012;12:167-171
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|
[ Hemodynamic ] [ Metabolic ] [ Endothelial ]
alterations factors dysfunction

Endothelin  Urotensin I perghmemla NOS dysregulation
Angiotensin Il VEGF PDGF
ICAM-1 Blood
\ kidney
Oxidative |
Cell stress
aa \ Chemokines ]
/_ CSF-1 MCP-1

Cell signaling

| Inflammatory y
cytokines i
@ A Ui Inflammatory

\ Transeriplion factore IL-G IL-18 infiltrate
Profibrotic —
. cytokines — -"—"-

Apoptosis ] Fibroblast
TGF-
[ B CTGF activation

Urine
Podocyte loss Proteinuria GFR loss

Andy KH Lim et.al., Intern. Journ. Of Nephrol. And Renovascular Disease 7, 2014



Diabetes ACE inhibitors/angiotens
receptor blockers

Angiotensinll
Dilated stricted efferent
afferent arteriole

arteriole (increased pressure)

Secretion of proteins
(leakage)

Proximal

tubule Proteains stored in

cytoplasm cause
cell activism &
Inflammation

. . . . Photo by https://nephrology.ucsf.edu/about-us/history/history-nephrology-ucsf
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Epigenetics in Diabetic Kidney Disease

Renal Dlabetes
injury HG AGEs
DNA

Nucleosome
O TGF H3K27mes ~ '
»
[
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@0 \\
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D - @ .‘

H3/H4Kac
Wk. Q . il » | Renal
| Inflammatory/ disease

PO H3Kame
1@' P fibrotic genes/
miRNAs

SR
=
—

RNA
Pol2

Reddy MA and Natarajan R., J Am Soc Nephrol 22,2011
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Kidney Biopsy Findings Among Patients With

Diabetes in Q1 the Cleveland Clinic Kidney
Biopsy Epidemiology Project

* 1,242 patients

e 462 (37.2%) had DKD alone

« 780 (62.8%) had non-DKD

* Among those with non-DKD, the most common diagnoses were:
focal segmental glomerulosclerosis (24%)
global glomerulosclerosis otherwise not specified (13%)
acute tubular necrosis (9%)
IgA nephropathy (8%)
antineutrophil cytoplasmic antibody vasculitis (7%)

membranous nephropathy (5%)

Know et.al., Kid. Med. , August 2024
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Cumulative incidence of ESRD or Death in

persons with T1DM, by protein intake

== Usual-protein diet Low-protein diet

= NN
o O O

-
o

Cumulative incidence
of ESRD or death (%)

O

0 1 2 3 4
Follow-up Time (Years)

Usual-protein diet 41 40 37 37 36 36 33 31 30
Low-protein diet 41 41 40 40 40 39 39 38 37

Hansen HP et.al., Kidney Int. 62:220,2002



Risk Factors for Development of Incipient and

Overt Diabetic Nephropathy in T1DM

A 10-year prospective observation study
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Rossing et al, Diabetes Care, 25,5,2003



FIGURE 22.49. Cumulative Incidence of Moderately Elevated Albuminuria and Severe Albuminuria in Participants With Type 1 Diabetes,
Diabetes Control and Complications Trial

=== \|oderate albuminuria/ Moderate albuminuria/ ~ ====== Severe albuminuria/ Severe albuminuria/
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« DCCT: 1441 aoBeveic pe 2A TUTTOU 1 TUXQIOTTOINUEVOI O€ EVTATIKI KOl CUNBATIKA
IVOOUAIVOBepaTreia.

« H auoTtnpr pubuion Tou cakXApou BEATILVEI TN MIKPOAEUKWHATIVOUpia (KaTtd 39%) kai Tnv

1 A o
)\SUKNHGTIVOUPIG (KGTG 54 /0) " The Diabetes Control and Complications Trial Research Group. N Engl J Med. 1993;329:977-86.



UKPDS: AnoteAsopata YAUKALHLKOU EAEYXOU

Evtaukonowunpevn Bepaneia peiwoe tv HbA, kata 0.9% eviog 11 etwv,
HE armoteAeopa NV HeEI®on TV EMITAOKOV (KUPING TOV UIKPOAYYEIAK®V)

Mam[}oAag ) P value
OTOV KivOUVO

MikpoAsukepuativoupia ota 12 €in 33% ‘ <0.001

UKPDS Group. Lancet. 1998;352:837-853.
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PuBpog omraipaparikng dinénong (PZA)
(ml/min/1,73 m2)

O €AgyXOC TNG APTNPIAKNAG TTIEONC ETIRPADUVEI
TNV €§EAIEN TNG d1ABNTIKAG VE@pPOTTABEIag TUTTOU 1

105 —

95—

85—

D —

65—

55 —

APZA = 0,94 ml/min/ufva

APZA = 0,29 ml/min/ufva

1 m I A PZA=0,10 ml/min/unRva
‘EvapZn avTioTrePTACIKNG I»-\‘_
BepaTreiag - T \T\IT\I

Parving et al, Lancet 1983



Alyeg £181keg yia tn XNN Oepanceieg eyRpiOnKav xata tn

d1aprela TV nNponyovpeveyv 800 derastiov

2005 | 2010 | 2015 | 2020

1980 | 1985 | 1990 | 1995 | 2000

Captopril® | Ramipril*
(AT1) (XNN)

H upnAnf Al
TAUTOTTOINONKE WG
TTapdyovTag Kivouvou
™G XNN

Irbesartan®®

(AT2)
B-a1TOKAEIOTEC]

Losartan’
(AT2)

Hydralazine?

1. Mogensen CE et al. Br Med J (Clin Res Ed) 1982;285:685; 2. Parving H-H et al. Lancet 1983;1:1175; 3. Lewis EJ et al. N Engl J Med 1993;329:1456; 4. The GISEN
Group. Lancet 1997;349:1857; 5. Lewis EJ et al. N Engl J Med 2001;345:851; 6. Parving H-H et al. N Engl J Med 2001;345:870; 7. Brenner BM et al. N Engl J Med
2001;345:861



AvaotoAn tng ££€A1€ng tng SraPnuirng

ve@pornadesiag HECK TOU AMOKAELONOU Tou RAS

ARB INNOVATION
IRMA-2
MARVAL
IDNT - RENAAL
LIFE-Diabetes AMADEO
TRENDY DETAIL VIVALDI
Tutrou Il X. AioBRTng Ev6oer])\|a|<n Mikpo- _
Ynéquon A)\BOUUIVOUPIG Ne(pp"(ng

??

TRENDY DETAIL
BENEDICT MICRO HOPE

a-MEA

Xpovog €CENIENGS MEXPI 25 XpoVvIa

Schmieder RE. J Hypertens.Suppl 2006;24:531-S35



Effects of Captropril on incidence of Kidney disease

in persons with T1DM and proteinuria, 1987-1992

Placebo === Captopril

35 ~ Doubling in Serum Creatinine 35 ~ Death or Renal Replacement Therapy
30 30
<
o 25 25 |-
e
<
C 20 20 |-
£
z 15F 15 -
©
E 10 10 -
S
5 5F
0 — 0 -
0 05 10 15 20 25 30 35 40 0 05 10 15 20 25 30 35 40

Years of Follow-up

Lewis et.al., N.E.J.M. 329:1456, 1993



Neg@ponpaotaoia ota atopa pe TAtT2-

RAS BLOCKERS : RENAAL & IDNT

AutAaoclaopog xpeativivng, TEXNA n Oavatog

RENAAL

50 4 Placebo *
Risk reduction, 16% .=ty
P=0.02 ‘g'

4D = ‘.'

'l‘

| Losartan 100mg/d .
30

204
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A
)
=
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o
©
-
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b
=
N —
23
£
o
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>
| -
@
£
| -
o

24
Months of Study

36 48

Brenner B., et.al., NEJM 2001

Proportion with

Primary End Point

0.6 1

0.5

0.4 1

0.3

0.2 1

0.1+

0.0 1=

Irbesartan
-—-= Amlodipine
Placebo

Risk reduction, 20%
P=0.02 '

Irbesartan 300mg/d

18

24 30 36 42 48 54

Months of Follow-up

Lewis E.J., NEJM 2001



ESH Guidelines 2023

ACEi or ARB

Prescribing patterns:

® Start with dual combination therapy
in most patients

® Uptitrate to maximum well tolerated
doses and to triple therapy if needed

e Once daily (preferred in the morning)

e Add further drugs if needed
® Preferred use of SPCs at any step Q

BP

control CCB®

. -
1L Diuretic

Additional drug classes

General antihypertensive therapy:
e Steroidal MRA

e Loop Diuretic

® Alpha-1 Blocker

e Centrally acting agent

e \asodilator

Special comorbidities:
e ARNi C
® SGLT2i BB

¢ Non-Steroidal MRA

Mancia et al., Journal of Hypertension Volume 41 Number 1, 2023



Prefer SPCs
at any step

—

Step 1

Dual combination

Step 2

Triple combination

Step 3

Add further drugs

ESH Guidelines 2023

: = . Start with Monotherapy only in selected patients:
Start with Dual Combination ® Low risk hypertension and BP <150/95 mmHg

1 1 ® or high-normal BP and very high CV risk
Therapy In most pEItIEI'ItS e or frail patients and/or advanced age

ACEi or ARB + CCB or / Diuretic®
Q Increase to full-dose if well tolerated BBb

— up to ~ 60% controlled Can be used

as monotherapy
or at any step

ACEi or ARB + CCB + /7 Diuretic of combination
Q Increase to full-dose if well tolerated therapy

—+ up to ~ 90% controlled

True resistant Hypertension ¢
— up to ~ 5%

Consider to consult hypertension
specialist in patients who are still
not controlled

Mancia et al., Journal of Hypertension Volume 41 Number 1, 2023



A1a@OpPEG OTPATIYIKEG £XOUV S1epeUV Ol amno Tote

ot aocBeveig pe At2 xat XNN wote va emipaduvOetl 1

e€eAfn tng NNTZ, pe pikpn emituxia

" o4 =
H uwnAq AT Lisinopril + Losartan

i i 10
Ruboxistauring Pirfenidone AImTAé¢ ammokAsiouds ACEI/ARB
AvaoTtoAéag (AT2)
ouvBeang TGF-

TAUTOTTOINBNKE
Wg¢ TTapAyovTag
KIvOUvou yia
AT12 kai XNN

B-avaotoAéac PKC

Avosentan® :
: 2ouhodegion
AvraywvioTig

£vo08nAivne Aidpopa mporeivéueva MoA
(AT2) (A12)

Aliskiren12

AvaoroAéag
pevivng
(AT12)

ACEIi, avooToAéaG TOU PETATPETTTIKOU evCUpoU ayyeloTevaivng. ARB, atmokAeIoTAG Tou uttodoxéa Tng ayyelotevaivng. NNTZ, ve@pikr) vooog TeAIKOU oTadiou.
KEAP1, Kelch-like ECH-associated protein 1. MoA, Mnxaviopdg dpdang. Nrf, Trupnvikdg rapdyovtag. PKC-B, mpwreiviki Kivdon C Tuttou BATa. AT1, SiaBATNg
TUTTOU 1. AT2, d1aBATNG TUTTOU 2. TGF-B, augnTIKOG TTapAyovVTag PETAoXNKATIOPOU TUTTOU 3

1. Mogensen CE et al. Br Med J (Clin Res Ed) 1982;285:685; 2. Parving HH et al. Lancet 1983;1:1175; 3. Lewis EJ et al. N Engl J Med 1993;329:1456; 4. The
GISEN Group. Lancet 1997;349:1857; 5. Lewis EJ et al. N Engl J Med 2001;345:851; 6. Parving HH et al. N Engl J Med 2001;345:870; 7. Brenner BM et al. N
Engl J Med 2001;345:861; 8. Tuttle KR et al. Clin J Am Soc Nephrol 2007;2:631; 9. Mann JFE et al. J Am Soc Nephrol 2010;21:527; 10. Sharma K et al. J Am Soc
Nephrol 2011;22:1144; 11. Packham DK et al. J Am Soc Nephrol 2012;23:123; 12. Parving HH et al. N Engl J Med 2012;367:2204; 13. Fried LF et al. N Engl J
Med 2013;369:1892; 14. de Zeeuw D et al. N Engl J Med 2013;369:2492; 15. Wang Y et al. Drug Des Devel Ther 2014;8:2075
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ASHPOIKAHPYNTIKH KAPAIATTEIAKH NOZOE / AEIKTEL YWHADY KINAYNOY, KAPAIAKH ANEMAPRELIA, XPONIA NE®PIKH NOEZOE
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AvaotoAeig SGLT

Glucose

(~90% glucose
reabsorbed) (~10%

glucose
reabsorbed)

SGLT-1

Urinary glucose
excretion < 0.5 g/d

Glucose reabsorption
>179 g/d

SGLT2 inhibition SGLT2 inhibition

Glucose reabsorption
reduced to > 100-130 g/d

Urinary glucose excretion
increased to ~ 50-80 g/d

Nauck Drug Design, Development and Therapy. 2014,8:1335

Lataral intercellular space
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Tight junction

Lateral intercellular space

Tight junction

Ghezzi Diabetologia (2018) 61:2087



Diabetes may cause glomerular hypertension

f Na+/glucose co-transport

Glomerular pressure f

‘f GFR

Afferent arteriole

PT

SGLT2 e Glucose
Efferent .
. PT: Proximal tubule
arteriole

GL: Glomerulus
MD: Macula densa

Loop of Henle

Renal hemodynamics under hyperglycemia

SGLT, sodium glucose cotransporter; GFR, glomerular filtration rate.
Adapted from: Cherney D et al. Circulation 2014;129:587

49



AvaotoAeig SGLT-2

Glomerulus

— SGLT2i

afferent constrictio

t Tubuloglomerular
" || feedback leads to

J

_

Efferent
arteriole

L )
(0]
i
c
Q

Loop of Henle

Cherney Dl and Thomas MCDiabetologia Volume 61, pages 2098-2107, (2018)



https://link.springer.com/article/10.1007/s00125-018-4669-0
https://link.springer.com/article/10.1007/s00125-018-4669-0
https://link.springer.com/article/10.1007/s00125-018-4669-0

AvaotoAeig SGLT-2

Hriotikn
Asttoupyia

AvaotoAn | Aocoloyia | Zuxvotnta

MetaoBoALONOG Nedpkn Asttovpyia

SGLT (pos) Xopriynong

1 bopdt A Child-Pugh
Dapafliflozin 2 5mg, 10mg . giw vr::cb %i class C évapén >25 mL-min=1-1.73 m™2
NUEPNGiWG p 5mg_10mg
Lom - Glucuronosyl Child-Pugh
Empagliflozin 2 &, P transferases (555 Cc8ev  évapfn >30 mL:min-11.73 m2

25mg NUEPNOLWG  UG2B7, UGT1A3,

UGT1A8, UGT1A9 ~ ouVvtotatat
. Child-Pugh
Canagliflozin 1 ko 2 100me, - GIBE] Amap class C 6ev  €vapén >30 mL-:min~1-1.73 m=2

300mg NUEPNOILWG ouvioTtaTal



O1 peAgteg eRBacewv towv SGLT2 avactoAswv

ocupnepiedafav neproocotepoug ano 90.000 acOeveig ano to
201512 ewg onpepa

2015 © 2016 2017 : 2018 : 2019 : 2020 : 2021 : 2022 2023 2024

v

DAPA-HF® SCORED?"

N=4500 N=10,584
EMPA-REG HF composite outcome HF composite outcome
OUTCOMES® 9.+
N=7020 SOLOIST-WHF

3P-MACE CANVAS? DECLARE-TIMI 588 N=1222

N=10,142 3NI;-1I\;A2(ZE HF composite outcome
3P-MACE

DELIVER'

N=6263
HF composite outcome

VERTIS-CV10
N=8000
3P-MACE

EMPEROR-Preserved? Legend
N=5750
CV death or HHF

EMPEROR-Reduced!?
N=3600
CV death or HHF

SGLT2i T2D
CVOT

SGLT2i HF
outcome trial

*The trial ended early because of loss of funding from the sponsor. Although the SCORED population was people with T2D and CKD, the primary endpoint was a composite of the total number of CV
deaths, hospitalisations for HF, and urgent visits for HF; the secondary endpoints were a sustained decrease of 250% in the e GFR from baseline for at least 30 days, long-term dialysis, renal transplantation,
or a sustained eGFR of <15 mI/min/1.73 m? for at least 30 days. The SOLOIST-WHF population was people with T2D who were recently hospitalised for worsening HF; the primary endpoint of the total
number of deaths from CV causes and hospitalisations, and urgent visits for HF (first and subsequent events). Sotagliflozin has been withdrawn in the European Union

Figure adapted from 2. Rangaswami J et al. Circulation 2020;142:e265

Please refer to slide notes for abbreviations and references



Effects of SGLT2 on kidney disease progression

Collaborative meta-analysis of large placebo-controlled trials

paseline eGrR, per 1000 patient-years
mL/min per 1.73m"
SGLT2 inhibitor Placebo SGLT2inhibitor Placebo
Diabetic kidney disease or nephropathy*
CREDENCE 56 153/2202 230/2199 27 41 —.— 0-64 (0-52-0-79)
SCORED 44 37/5292 52/5292 5 7 —;—.—— 0-71(0-46-1-08)
DAPA-CKD 43 93/1271 157/1239 36 64 + 0-55(0-43-071)
EMPA-KIDNEY 36 85/1032 133/1025 42 67 —.— 0-56 (0-43-0-74)
Subtotal 46 368/9797 5729755 - - < 0-60 (0-53-0-69)
Ischaemic and hypertensive kidney disease
DAPA-CKD 43 18/324 26/363 28 37 ] 0-74 (0-40-1-36)
EMPA-KIDNEY 35 37/706 52/739 27 37 —a— 0-69 (0-45-1.05)
Subtotal 38 55/1030 78/1102 - - —_ 0-70 (0-50-1-00)
Glomerular disease
DAPA-CKD 43 21/343 46/352 33 70 —B— 0-43(0-26-072)
EMPA-KIDNEY 42 69/853 95/816 44 64 —.—.— 0-68 (0-50-0-93)
Subtotal 42 90/1196 141/1168 . “ e — 0-60 (0-46-0.78)
Other kidney disease or unknown
DAPA-CKD 43 10/214 14/198 25 37 = » 0-81(0-35-1-83)
EMPA-KIDNEY 36 36/713 52/725 26 36 — 072 (0-47-1-10)
Subtotal 38 46/927 66/923 - - —_ 0-74(0-51-1-08)
Any diagnosis
CREDENCE 56 153/2202 230/2199 27 41 e 0-64 (0-52-0-79)
SCORED 44 37/5292 52/5292 5 7 —*i—.—— 0-71(0-46-1-08)
DAPA-CKD 43 142/2152 243/2152 33 58 + 0-56 (0-45-0-68)
EMPA-KIDNEY 37 227/3304 332/3305 36 52 - 0-64 (0-54-0.76)
Total 44 559/12950 857/12948 {> 0-62 (0-56-0-69)
Heterogeneity across groups of primary kidney disease: p=0-67 T T T |
Trend across trials sorted by eGFR for any diagnosis: p=0-88 0-25 050 075100 150
+— —>
Favours SGLT2 inhibitor Favours placebo

Lancet 2022; 400: 1788-801



Key secondary endpoint: eGFR slope

Empagliflozin protected the kidney by slowing the progression of kidney disease

o
]

Early difference between empaglifiozin
and placebo due to the previously
reported inifial drop with SGLT2i

eGFR Slope = rate of decline

Empa: Yearly decline of eGFR slope is a measure for
-0.55 ml/min/1.73m?2 per year long-term renal function

+1.73

eGFR slope difference

Mean change from baseline
in
GFR' (mlymin/1.73 m?)

-60H Placebo: Yearly decline of mli/min/1.73 m2 per year
-2.28 ml/min/1.73m? per year p<0.001
-7 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 ¢ 70 80 90 100 110 120 130

Week

1-year 2-year

eGFR slope is analyzed based on on-treatment data using a random coefficient model including age and baseline e GFR as linear covariates and sex, region, baseline LVEF, baseline diabetes status,
and baseline by time and treatment by time interactions as fixed effects; the model allows for randomly varying slope and intercept between patients
eGFR, estimated glomerular filtration rate; SGLT2i, sodium-glucose co-transporter-2 inhibitor. DOI: 10.1056/NEJM0a2022190

)



> Ne@ponpaotaoia ota atopa pe TAt2-

SGLT2i: EMPA-REG, DAPA-CKD, CREDENCE

SunAaolaopog Kpeativivig, TEALKOU otadiou ve@piry vooog 11 Oavatog

30
Placebo o HR (95% Cl) p-value 31;;‘;::'5
100 0.51(051-072)  0.000000028
] 20+ 7
£ 90
I_% 204 i 391}( DAPA'CKD
& 3 6 o DAPA 10 mg
3 704 104 % RRR 197 events
“ H
£ e 3 A /
E s0- Z
o =
% 40 N E .
% 30 0 05 10 15 20 25
T
8 297 Hazard ratio, 0.72 (95% Cl, 0.64-0.82) .
& 104 P<0.001 o
- Empagliflozin
0- =T T T T 1
0 0.5 1.0 15 20 2.5 e : . . . . . .
Years of Follow-up ’ ) ) 1 5 .; : ; ;
T 25 -
< Hazard ratio, 0.70 (95% CI, 0.59-0.82) Placebo
£ . | P=0.00001
> " Canagliflozin
£
£ o
; 10 4 ] '
I A YroAeutopevog Kivouvog
c
a8 51
S
t o EMPA-KIDNEY, NEJM, 2023
o

. 6 ":‘omhs s‘i':ce randi‘:ﬂ imion?;° 36 42 Heerspink HJL et.,al., Nephrol. Dial. Transpl, 35,2020
Perkovic. Et.al., NEJM., 2019
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Diabetes Care 1

Effect of Sitagliptin on Kidney dan . Comel, Ceorpe Ly Balts.

Susanna R. Stevens,” Michael Alvarsson,*

Function and Respective Willem 4, Box:’ Lee Ming chuong..

Samuel S. Engel,® Renato D. Lopes,”
2 Darren K. McGuire,” Axel Riefflin,*
Cardiovascular Outcomes Mo
3 3 A Isaac Sinay,® Tsvetalina Tankova,**
in Type 2 Diabetes: Outcomes i M s i T

From TECOS Rury R. Holman,”® on behalf of the TECOS

Study Group
DOI: 10.2337/dc16-1415

>
v

TeaaT - T - 50 - T i
. DT L .
3 Placebo . *g' 30 — : 1 '
E =ermmasanfetannssnnnnn e nn e e _E m : : : E i :
= i ; H : = (8] ; : : : g :
£ H ! Sitagliptin < : : : : ' :
ot B F ; ! : 2 204 | | |F | : . i
[T i i H H i i ; H
@ 604 fi f: || E s i S RO SO ¥ S £
@ : : : : E ' H rR— _:.--“ kel o BT H : "“-~--._____ :
Lo i i 104 17| R =y
1~ 1= 4 - 4 - : H H : ' itagliptin | &
50 1 1 1 | IR A A J £ 1+ 1i

T — I I I T ! | | I I
0 4 8 12 24 36 48 0 4 8 12 24 36 48

Study Visit (Months) Study Visit (Months)

Number of Patients: MNumber of Patients:
Sitagliptin 6,809 4,135 3,809 5263 5,553 3,291 1,360 Sitagliptin 1,049 687 664 1,171 1,054 562 276
Placebo 6,795 4,169 3,772 5,197 5,482 3,165 1,335 Placebo 1883 730 640 1,129 1,008 580 273

A: eGFR over 4years (N =13,604). B: UACR over 4 years (N =3,832)

Cornel JH et al, Diabetes Care. 2016 Oct 14. pii: dc161415. [Epub ahead of print]



% - AocolAoyia (sc)

GLP-1 avalovya

Zuxvotnta Xopnynon . Hratwkn . .
Xoprynong HSTARORGHES REGRIIERONRVIS

SO 5ug — 10pg 2 bopéc ' ' ' >30 mL-min~%1.73 m™
o o , Nat vedpol |6t 600N 30-50: 5pug > 10ug
g o standard release NUEPNOLWC <30 651
.3
S 10pg — 20pg 1 . ) , ) el -2
QS Lixisenatide bopa NaL vt i e >30’mL min~1-1.73 m
o nuepnoiwg <30 oyt
0,6mg .
' 1 ; , etafoAlopog , > min-1-1. -2
Liraglutide 12mg — bopd ot METaBOMOUOC o o soon  >15 mLmin"t1.73 m
NUEPNOCLWG nentdiwv <15 neploplopeva dedopéva
1,8mg
9 (A, —9)
5 IRl 2me 1 dopd Oxt vedpol 1610 860 ;05(5)0r-n|— o '1-72 :sn '
-8 modified release eBSopadiaia X P n ~oU: TIEPLOPLOHEVA OEOOHEVA
Q <30 oxL
s
S 30 mg — . . in-1 =2
-3 . . 1 popa , METABOALOUOC \ , >30 mL-min~t-1.73 m™ <30
g' At 50mg eBSopadiaia oxt nentdlwv SO SR nieploplopéva Sedopéva
=
0,75mg — 1 : eTaBoALOUO , , > -min-1- -2
Dulaglutide 1.5m d)opa , OXL u‘ B ) u‘ G I6La 600” 15 mL m|n’ 173 rn’
,2Mg efdopadiaia rtentidlwyv <15 neploplopéva Sedopéva
0,25mg — 1 hopd AoLd ol -2
% ) opa ) HETOBOALOHOG , . >15 mL'min™-1.73 m
Semaglutide 0,5mg—1mg eBSopadiaia Oxt nentdiwv o el <15 neploplopéva Sedopéva

*

umo avamntuén xopnynon semaglutide amnod to otopa



GLP-1 analogues - mechanisms of renoprotective

effects
GLP-1
Inflammationd Oxidative Stress§
NF-xB NADPH oxidase

Natriuresis® Podocyte Loss
NHE3 Mesangial Dysfunction
ANP Endothelial Dysfunction

EMTS | TubularInjury

Renal Fibrosis § Glomerulosclerosis §

|

Renoprotection

Kawanami, et al. Front Pharmacol. 2020. PMID: 32694999



GLP-1RA vs placebo otig CVOT npeAeteg :

H snidpaon otig ve@plreEQ exPaoceig

receptor agonist placebo

Composite kidney outcome including macroalbuminuria E
TR 1630 (6% 20312647 (6%) — 0-84 (0-68-1.02) 0.083
LEADER 268/4668 (6%) 337/4672 (7%) —— 078 (0-67-0-92) 0003
SUSTAIN-6 62/1648 (4%) 100/1649 (6%) N E 0-64 (0-46-0-88) 0-006
EXSCEL 366/6256 (6%) 407/6222 (7%) —— 0-88 (0-76-1-01) 0065
REWIND 84814949 (17%) 970/4952 (20%) - R 085 (0.77-0-93) 0.0004
Overall 1716/20160 (9%)  2017/20142 (10%) @ 0-83(0-78-0-89) 62(48t096)  <0-0001
(P=0-0%, p=0-413) . |
Vorsening of Kidoey func :
ELIXA 35/3032 (1%) 41/3031 (1%) : ¢ 116 (0-74-1-83) 051
LEADER 87/4668 (2%) 97/4672 (2%) N 0-89 (0-67-1.19) 043
SUSTAIN-6 18/1648 (1%) 14/1649 (1%) E * » 1.28 (0-64-258) 048
EXSCEL 246/6456 (4%) 273/6458 (4%) — 0-88 (074-1:05) (_) 016
REWIND 169/4949 (3%) 237/4952 (5%) — 0-70 (0-57-0-85) 0:0004
Overall 555/20753 (3%)  662/20762 (3%) <> 0-87(0-73-1.03) 245 (118 to-10641) 0-098
(P=42:7%, p=0137) | ; |
05 1 15
< >
Favours GLP-1  Favours

Kristensen et Lancet Diabetes Endocrinol 2019




FLOW TRIAL : Effects of Semaglutide on Chronic

Kidney Disease in Patients with Type 2 Diabetes

A First Major Kidney Disease Event

B First Kidney-Specific Component Event

100 gg‘ Hazard ratio, 0.76 (95% Cl, 0.66—0.88)
90 1 P=0.0003
2 30 27
S i 20+
% 704 154
‘E 60- 10- Semaglutide
o 5
% 50- o
@ | ] 1 | | I ] |
?'P 40+ 0 6 12 183 24 30 36 42 48
rary
=4 30+
o
9 20
104
D I 1 | | | | I 1
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354

Semaglutide 1767 1738 1693 1640 1572 1489 1131 742 392

1004 257 Hazard ratio, 0.79 (95% Cl, 0.66—0.94)
90+ 20
£ 30
E 154
g 70 10 Placebo
= 60— 5 Semaglutide
S _
% 50 0
@ | | | I 1 | | |
oo 40~ 0 6 12 18 24 30 36 42 438
£ 304
'E 204
o -ﬁ#
0 I . T T T T T
0 12 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
Semaglutide 1767 1738 1693 1640 1572 1489 1131 742 392

NEJM, JULY 2024



FLOW TRIAL : Effects of Semaglutide on Chronic

Kidney Disease in Patients with Type 2 Diabetes

C Death from Cardiovascular Causes D Total eGFR Slope
100+ 159 Hazard ratio, 0.71 (95% Cl, 0.56-0.89) 48
907 46
“ _
10+ —
E 80 Placebo NE
(28]
5 707 5 ~ 449 Semaglutide
t ] N Semaglutide — -
g & £ 424
50+
'.8 0 T T T I ! T T T _-E"
S 40- 0 6 12 18 24 30 36 42 48 E 401
'5 30 o Placebo
38
T 20- % Difference in annual slope, 1.16 ml/min/1.73 m?
ol 36 (95%Cl,0.86-147)
ﬁ 1} P<0.001
D ] T I I I I ] ] U | ] ] ] ] ]
0 6 12 18 24 30 36 42 48 0 12 52 104 156 208
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 1766 1737 1697 1641 1601 1544 1185 772 437 Placebo 17661663 1573 1609 1490 1441 1284 876 609 199
Semag|ut|'de 1767 1739 1703 1665 1627 1583 1234 838 460 Semaglutide 17661665 15901606 1521 1468 1345 952 651 218

NEJM, JULY 2024



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

E First Major Cardiovascular Event

1004 209 Hazard ratio, 0.82 (95% Cl, 0.68-0.98)
90_ 15_ p=0329
w
T 30+
S 704 104
g Semaglutide
& 604 5
o
“ 50 ol
) | | ] 1 | | ] 1 |
gﬁ 404 0 6 12 18 24 30 36 42 48
£ 30+
e
o 204
]_D_ /_.
07" T T T T T T T
0 6 12 18 24 30 36 42 48
Months since Randomization
No. at Risk
Placebo 1766 1721 1663 1583 1535 1478 1133 731 418
Semaglu‘tide 1767 1725 1672 1622 1575 1515 1176 793 430

F Death from Any Cause

100+ 257 Hazard ratio, 0.80 (95% Cl, 0.67—0.95)
90+ 204 P=0.01
v
t 80 i
§ 15 Placebo
2 904
¥ 10+ )
B Semaglutide
£ 60- .
o
“ 50 "
o 0 — I I T 1 T T T
59 40 0 6 12 18 24 30 36 42 438
£ 304
E 20+
04 —1+— : T T T T T T
0 6 12 18 24 30 36 42 43
Months since Randomization
No. at Risk
Placebo 1766 1737 1697 1641 1601 1544 1185 772 437
SEmaglutide 1767 1739 1703 1665 1627 1583 1234 838 460

NEJM, MAY 2024



23%

NtouAayAoutidn — MeAétn REWIND
Enidpaon oto vedppo

I B New macroalbuminuria

50+

40~

30

20+

10+

0

HR 0-77 (95% C1 0-68-0-87)
p<0-0001

I A Composite renal outcome I
l 50— —— Placebo
—— Dulaglutide
15% o ;
T HR 0-85 (95% Cl 0-77-0-93)
= p=0-0004
£ 304
a
2
£ 204
E
=
“ 104
0 T T T T T |
] 1 2 3 4 5 6

IC Sustained decline in eGFR of 230% I

: :
50— HR0-89 (95% Cl 0-78-1.01) E l« E
4o p=0-066 E__l_]_'fy?_“i
30
20

6 0 1 2 3 4 5 6

Time since randomisation (years)

Gerstein et al Lancet. 2019 Jul 13;394(10193):131



Change from baseline in eGFR and UACR in SURPASS 4

eGFR

A
84+
83818 229
& *
m |
% B4 op
£
E 781*
2 77;3' [
5 -0-0
[ 1
S [ ]
= 752 752
S
w
72 I U 1 1 1 1 | ] ,,/ 1 1 1
0 12 24 42 S2 78 88 104 S 6\@ S
((S? °¢° &
F 74
Number at risk
Tirzepatide 949 934 852 866857 581286 106 866 866 866
Insulinglargine 969 957 864 870886 580291 9§ 847 847 847

Change in urine albumin-creatinine ratio
from baseline (%)

Number at risk
Tirzepatide
Insulin glargine

—&- Tirzepatide -@-Insulin glargine

870
897

838 833
847 859

Heerspink HJL, Lancet Diabetes Endocrinol, 2022
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SGLT-2i kot GLP-1a ;




Combined GLP-1 RA + SGLT2i: Meta-analysis

12 SGLT2i CVOTs (Apperloo et al. Lancet D&E 2024;12:545)

Clinical Implications

GLP-IRA ~5yRisk ~5yRisk NNT

Event &SGLT2i  (NoRx) (Rx)  for5y
MI, Stroke, CV death 0.77 20% 15.4% 22
Heart failure 0.64 20% 12.8% 14
Kidney Function Decline 0.42 20% 8.4% 9

© HCG2025
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Comparison of MRA inhibitors: Stgroidal and Non-steriodal

Structural properties Flat (steroidal)

Poteancy to MR e + ‘ee
Selectivity to MR . . ee
CNS penetration - +

Sexual side effects - (+)

Half-life > 20 hours 4.6 hours 2-3 hours
Active metabolites .o

Effect on BP e .o .

Kintscher U, Bakris GL, and Kolkhof P.Br J Pharmacol 2022;179:3220-3234




Finerenone significantly reduced the risk of the

257% eGFR kidney composite outcome by 23%

Time to kidney failure,* sustained 257% decrease in eGFR from baseline, or renal death?

257 HR=0.77; 95% CI 0.67-0.88
p=0.0002

9
@ 20 A
S NNT after 3 years = 60
T 15495% CIl 38-142)
o Placebo: 465/6507 (7.1%)*
2 104
5
g 5 - Finerenone: 360/6519 (5.5%)*
S
O I I I I I I I I
0 6 12 18 24 30 36 42 48
No. at risk Time to first event (months)
Finerenone 6519 6291 6107 5848 5027 3973 2815 2024 959

Placebo 6507 6292 6071 5815 4949 3932 2798 1988 962

*ESKD or an eGFR <15 ml/min/1.73 m?; *events were classified as renal death if: (1) the patient died; (2) kidney replacement therapy had not been initiated despite being clinically
indicated; and (3) there was no other likely cause of death; *cumulative incidence calculated by Aalen—Johansen estimator using deaths due to other causes as competing risk;
fnumber of patients with an event over a median of 3.0 years of follow-up

70 Cl, confidence interval; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; HR, hazard ratio; NNT, number needed to treat G
Agarwal R, et al. Eur Heart J 2021; doi:10.1093/eurheartj/ehab777
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On top of optimised RAS blockade, finerenone

significantly reduced the risk of the composite

CV outcome by 14%

Time to CV death, non-fatal Ml, non-fatal stroke, or hospitalisation for HF

257 HR=0.86; 95% CI 0.78-0.95

=0.001
p=0.0018 Placebo: 939/6507 (14.4%)*

N
o
|

NNT after 3 years = 46
(95% CI 29-109)

RN
1
|

N
o
|

Finerenone: 825/6519 (12.7)*

Cumulative incidence (%)*

O 1 T T T T T T T 1
0 6 12 18 24 30 36 42 48

No. at risk Time to first event (months)

Finerenone 6519 6360 6202 6009 5273 4207 3065 2187 1087
Placebo 6507 6330 6125 5938 5184 4147 2969 2135 1082

*Cumulative incidence calculated by Aalen—Johansen estimator using deaths due to other causes as competing risk; number of patients with an event over a median of
3.0 years of follow-up
Cl, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MI, myocardial infarction; NNT, number needed to treat; RAS, renin—angiotensin system

71 Agarwal R, et al. Eur Heart J 2021; doi:10.1093/eurheartj/ehab777
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ESH Guidelines 2023

HYPERTENSION AND THE KIDNEY

. ™ s R
| CKD stage 1 to 3 ‘ CKD stage 4 and 5 (not on dialysis)

eGFR =30 ml/min/1.73 m? eGFR <30 ml/min/1.73 m?

A / e _/
Va ) Y e -
ACEi or ARB + CCB Step 1 ACEi® or ARB® + CCB
or -|-',-r|_DiUI'E1IiCa Dual combination or LDOIJ Diuretic
_ Increase to full-dose if well tolerated® J N Increase to full-dose if well tolerated® Y,
f/ - \' f -b b
ACEI or ARB + CCB Step 2 ACEI”° or ARB® + CCB

+ TnLDlUretlca Triple combinaticn i Loop Dluretlf.

Increase to full-dose if well tolerated®

_ Increase to full-dose if tolerated® Y \ J
. : N 4
True Resistant Hypertension® Step 3 True Resistant Hypertension®
Add Add further drugs Add
I) Spironolactone® (preferred) I) Chlorthalidone (preferred) or
or other MRA® other 17, Diuretic to Loop Diuretic
or Il) BBf or Alpha-1 Blocker or 1) BBf or Alpha-1 Blocker
- orlll) Centrally acting agent or lll) Centrally acting agent
< 4 <

[ + SGLT2i or Finerenone? j

Mancia et al., Journal of Hypertension Volume 41 Number 1, 2023



Effects of different drug classes on kidney / CV outcomes in DKD

15-20%
HF* 25-30% 39% 22% 27% 0%
Mortality 0% 17% 1% 20% 0%
Other --- Diabetes Prevention Diabetes Hospitalizations Pain reduction
Hospitalizations prevention possibly Infections

Anemia / Gout

RENAAL; CREDENCE; FIDELIO/FIGARO; FLOW; SONAR
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2024 KDIGO guidelines recommend comprehensive

treatment of people with T2D and CKD to reduce risks of
kidney disease progression and CV disease

Kidney—heart risk factor management

Lipid

management
BP Glycaemic
control control

Additional drugs with
" tIt - heart and kidney
ntiplatele :
GLP-1RA  therapies  ns-MRA BiSiecion
First-line drug
SGLT2 RAAS therapy
Metformm Statin blockade

inhibitors

' @ 6 Lifestyle and
: : self-management
S Exercise Weight

moking cessation Diet

Regular risk
factor
assessment
(every 3-6
months)

Additional risk
factor control




Early intervention in CKD may slow

disease progression

A
90

Age 70 yrs, eGFR 70 ml/min/1.73 m?

(o))
o
|

Early and late interventions affect
ESKD onset

eGFR (ml/min/1.73 m?)
w
o
1

+11 yrs

T T T T >

0 2 4 6 8 10 12 14 16 18 20
Estimated time to onset of ESKD (years)

CKD, chronic kidney disease; ESKD, end-stage kidney disease; yrs, years
Gohda T et al. Int J Mol Sci 2022;23:13749
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