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CKD is a major global public health issue

4 )

CKD affects
approximately 1
in 10 adults or

an estimated 850
million people
and has recently
been
acknowledged
as the ‘hidden
epidemic’l-3

- J

CKD, chronic kidney disease

The 10-year
excess
mortality risk
can exceed
47% and an
estimated 5-10
million people
die each year
from CKD#>

/

-

=

CKD leads to
increased
hospitalizations,
healthcare
resource
utilisation and
development of
kidney failure,
further straining
donor and dialysis
infrastructure®

~

J

-

In high- and
middle-income
countries, CKD is
most commonly
caused by
diabetes or
hypertension’

-

1. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2013;3:1; 2. ASN. The hidden epidemic: worldwide, over 850 million people suffer
from kidney diseases. 2018. https://www.era-online.org/press/180626_Prevalence_Data_Project.pdf (accessed Oct 2022); 3. Jager KJ et al. Nephrol Dial Transplant

2019;34:1803; 4. Afkarian M et al. J Am Soc Nephrol 2013;24:302. 5. Luyckx VA et al. Bull World Health Organ 2018;96:414; 6. United States Renal Data System. 2021
USRDS Annual Data Report. 2021. https://adr.usrds.org/2021 (accessed Oct 2022); 7. Webster AC et al. Lancet 2017;389:1238
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What is Chronic Kidney Disease?
KDIGO definition criteria

The National Kidney Foundation KDIGO define CKD as:?!

Duration of >3 months of either:

1. Kidney damage, as defined by structural or functional
abnormalities of the kidney, with or without decreased GFR
manifest by either: [ P

a. Pathological abnormalities; or
b. Markers of kidney damage, including albuminuria
=230 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%
2. GFR <60 mL/min/1.73 m? with or without kidney damage )

* CKD has a global prevalence of 9.1%; prevalence is higher in women than in
men

of men

of women

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

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

ESRD* is the final stage of kidney disease, when the kidneys no longer
function well enough to meet the needs of everyday life2

*End-stage rer

days, renal transplantation, or eGFR <15 ml/min per 1.73 m? sustained for at least 30 days*4>
ration rate; KDIGO, Kidney Disease Improvi
Kidney Int. 2020;98(45):51-511

CKD, chronic k ing Global Outcome
1.KDIGO 2020 5 2. Rodger RSC et al. Clin Med 2012;12:472-475; 3. Camey 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




Diabetes is the leading cause of kidney failure
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United States Renal Data System. 2018 USRDS annual data report: Epidemiology of kidney disease in the United States. National Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, 2018
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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 Raptis3, loannis M loannidis 2, Alexios E Sotiropoulos 2, George D

Dimitriadis 3, Hellenic Diabetic Nephropathy Study (HDNS) Group

B XAMHAO
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Av g€alpeBolv ol eAteic TLpEC (71 aoBeveic), TOTE TO MOCOOTO TWV
OULUETEXOVTWV TIACXEL oo pETpLa / coPapn / moAl coPBoapr) XNN
Tporomnoleital ano 46% o 44.55%

Diabetes Res Clin Pract
. 2020 Aug;166:108243


https://pubmed.ncbi.nlm.nih.gov/?term=Migdalis+IN&cauthor_id=32502694
https://pubmed.ncbi.nlm.nih.gov/32502694/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Papanas+N&cauthor_id=32502694
https://pubmed.ncbi.nlm.nih.gov/32502694/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Raptis+AE&cauthor_id=32502694
https://pubmed.ncbi.nlm.nih.gov/32502694/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Ioannidis+IM&cauthor_id=32502694
https://pubmed.ncbi.nlm.nih.gov/32502694/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Sotiropoulos+AE&cauthor_id=32502694
https://pubmed.ncbi.nlm.nih.gov/32502694/#affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Dimitriadis+GD&cauthor_id=32502694
https://pubmed.ncbi.nlm.nih.gov/32502694/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Hellenic+Diabetic+Nephropathy+Study+(HDNS)+Group%5bCorporate+Author%5d

Ap. alpokaBalpopevwy acBevwv
(xtAadeg)

O &1aPrtng eivatl To KUPLO ALTIO VEPPLKNG
avenaprelag teAtkou otadiou!

H enintwon av§avetot dpapatika

800

600

400

200

8C

MpoPAemépevn (2020)  774.386
— Mpayuatikn

527.282

8 8 92 9 0C 04 o0& 1z 1€ 20

‘Etog

. Apxikn) dtdyvwon yia acBeveig mou {ekvouv

OlLoSLOALoN
27%
13%
10%
" AwBAtng IMELPAUATOV.
=  AMn Yrniéptaon

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.



Extipnon Xpoviag
Neg@pirng Nocou



NE®PPOAOTIKH EKTIMHZH (1)

, e GRAND FUNK RAILROAD
* PubBpoc onepapatikng 6tNBnonc ,
Glomerular Filtration Rate

—

€42

A







YnoAoylopog oneipapatirng 61ndnong (ml/min)

MDRD
CKD-EPI



(RD-EP1 Equations for Glomerular Filtration Rate (GFR) .

Estimates GFR based on sarum creetinine, serum cystatin C, or both.

IMPORTANT

The 2021 CKD-EP| equation = now the recommended standard. This version does not include
race, 2 do the 2009 and 2012 CKD-EPI crestinine and crestinine-cystatin C equations. Sze
nere {mttpz://wawmdcaic.com/race) for more on our approach to addreszing race and bias on
MDCslc.

With the 2021 equetion, for the zame creatinine value, the 2021 equation will estimate a
lower GFR for Black patientz and & higher GFR for non-Black patients.

INSTRUCTIONS

For use in patients with stable kidney function. While the combined creatinine and cystatinC
equation can add accuracy, cystatin c is not available in 2l laboratories and the creatinine-
bazed equation is adequate for many clinical purpozes.

2021 CKD-£Pi creatinine is currantly recommended by the ASN anc NKF for GFR reporting in
the United Statez.

Whento Uze Peeris/Fitfallz Why Uze
Equation 2021 CKD-EP! Crestinine
2021 CKD-EP1 Creatinine-Cystatin C
- 2009 CKD-EP1 Crestinine
. 2012 CXD-EP1 Cystatin C
2012 CKD-EP1 Creatinine—Cystatin C
Sax Female
Male
Age 48 years
Serum crestinine i3 ma/fdl &

51 mi/min/L73 m*
Eztimate GFR by 2021 CKD-EP| Crastinine



NE®PPOAOTIKH EKTIMHZH (2)
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Zroixeia Mapangpnmikon

Tonog TYTMIKO
MNMapanepnmkol
Kamnyopia Efetacec Biokoyikwv Yhkwv 1 (BionaBohoyiac) (2
Eferaoewv
* Amoloyia | ELEGXOS
MapanepnTikol
2NUEIDTEIC
MNepinTioei |
Mndevikrc
ZUULETOXIG
MpoaBrikn AiGyvwong ICD-10
Kwdikog ICD-10  Audyvwan
710.8 TevIKOC NPOCUNTWUATIKOC EASYX0C pOUTIVAC

arMwv kaBopiopévwy unonAnBuopmy

Eferdosic latpikeg EfeTdosig | Ayannpuévec EkeTaoeig | Kabapic

Eferaon Aidyvwaor
MIKPOAEYKQMATINH OYPQN Z10.8

710.8

KpeaTivivn otpwv (CREAT)

BIOXHMIKEX 77 MIKPOAEYKQMATINH OYPQN
BIOXHMIKEZ 88 KapnuAn kahooakyapou
BIOXHMIKEE 92 OMikr} XoAepuBipivr (TBIL)
BIOXHMIKES 94 Kpeamvivn) aiparoc (CREAT)
BIOXHMIKEE 95 Kpeamvivr oUpwv (CREAT)
HAEKTPO®OPHZELX 97 HAexTpogopnon AsukwpaTtwv opou - HAskTpo@opnon opoU eni OfIKIG KUT...
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4.05
4.05
10.8



GFR and albuminuria are used to assess kidney function and damage
For a healthy person eGFR is 290 mL/min/1.73 m? and UACR is <30 mg/g

GFR/eGFR™>

\.

GFR is accepted as the best overall index of kidney
function

Serum creatinine and urea (both endogenous
filtration markers) are used as measures of renal
function, and these vary inversely with GFR
Measuring GFR is cumbersome and time consuming
Kidney function or kidney disease and its severity is
assessed using estimated GFR (eGFR) which is
based on calculations using a patient’s serum
creatinine level, age, gender and race

Commonly used formulas to calculate eGFR include
the CKD-EPI equation and MDRD study equation

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

J

ACR (approximate equivalent)

mg/mmol

AER (mg/day)

Category

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

Biomarkers in diabetic nephropathy: Present and future

Gemma Currie, Gerard McKay, Christian Delles

Glomerular markers Tubular markers
Transfernin NGAL
Type IV collagen KIM1
Ceruloplasmin == NAG
Fibronectin L-FABP
B2-microglobulin
al-microglobulin
RBP
Free light chains
Markers of oxidative
stress/inflammation
8-OHdG
Pentosidine
e KIM 1 : Kidney injury molecule 1
TNFAR 1/2 NGAL : Neutrophil gelatinase-associated lipocalin
IL-6 L-FABP : Liver-fatty acid —binding protein
VEGF

World ] Diabetes 2014 December 15; 5(6): 763-776



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

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

and/or

Albuminuria A2-A3
(>30 mg/q)

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

Persistent albuminuria categories
Description and range

eGFR
categories
(mL/min/
1.73 m?)
Description
and range

Al A2 A3
N°”.ma' 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
G1 Normal or high 290 Low* I\{Ioderately High
increased
G2  Mildly decreased 60-89 = Low* ML BELET High
increased
Mildly to
G3a moderately  45-59 Moderately High
increased
decreased
Moderately to
G3b severely 30-44 High
decreased

Ga Severely 1529
decreased

G5 Kidney failure <15

Risk of progression

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate. KDIGO, Kidney Disease: Improving Global Outcomes.
Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group. Kidney Int. 2020;98(suppl):S1-S115.

uoissalboud Jo YSiy



eGFR and UACR do not always correlate
SAVOR TIMI-53 study (n=16,492)

%o of patients

.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

mUACR<30 mag/g

m30=UACR=300 mg/g mUACR>300 mg/g

eGFR>50 mL/min/BSA

30=eGFR=50 mL/min/BSA

eGFR at baseline

eGFR<30 mL/min/BSA

BSA, body surface area; eGFR, estimated glomerular filtration rate; UACR, urinary albumin-to-creatinine ratio
Mosenzon O, et al. Diabetes Care 2017,;40:69-76




Tv etvat XNN ;

Ttadwo eGFR
XNN (mL/min)
Xwpic XNN >90*
1 >9(0**
3a 45-59
3B 30-44
5 <15 rj ENY

Xwpic onuela vedpkng PAGPNG

** Aeukwpotvoupia — vedpikn BAGBN

Neppikn BAdBn

Ne@pikn véoog

. National Kidney Foundation.
. Am J Kidney Disease 2007.



O1 madnoeig TV Kapdio-Neppo-MeTaBoAIK®V oLOTAHAT®YV Eival
HETAEDL TV KLPIOTEPGV AITIOV TTPOWPEOL Bavarouv

AT2 + TpdIpun XNN 14 x‘
AT2 + MI (1) eykepalikod)d x‘

* Av6pag 60 eTcv pe S1apTN kal KA vooo f XNN 1eBaivel, Kata YEco 6po, 9-12 £Tn vapitepa oe oxéon e kamolov pe KA vooo i XNN xwpig §iapntnd+4; T otadia XNN 1-3

XNN, xpovia veppikr vOoog. CRM, Kapblo-veppo-peTaBolikd. CVD, kapdiayyeiakr) vOoog. M, éuppayud ToL HLOKAPSIoL. AT2: AIaRATNG TOTTOL 2

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;388:1459;
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

eath (HR) ,

[*¥]
i

P
]

Risk of CV d

iy
i

eGFR <bl

eGFR 60-89

=
[

eGFR =00 Baseline

Ad{severclyincreasad)
: . eGFR'
A2 {moderatelyincreased)

Al{nermalte mildly increased)

Baseline UACR

Risk of kidney event (HR)

Kidney events*

eGFR <60

¢GFR 60-89

A3(severely eGFR 290 .
increased) A2 Baseline
(moderately 4y (normalto eGFRf
Increased) mildy
Increasad)

Baseline UACR

*Average time to follow-up for risk assessment was 4.3 years; TfeGFR in mL/min/1.73 m2; *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



Association of eGFR and albuminuria with hazard ratio of cardiovascular events

40 ----eGFR
—— eGFR

cystatinC

creatinine

Hazard ratio of cardiovascular events

T |
15 30 45 60 /5 90 105 120 5 10 30 300 1000
eGFR (mL/min per1-73 m?) Urinary albumin-to-creatinine ratio (mg/qg)

Shlipak MC, Matsushita K, Amliw ], et al. Gystatin C versus
creatinine in determnining risk based on kidney function.
N gl | Med 2013; 369: 932-43,



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

100 - 1000

W GFR 200

Glomerular filtration
rate (mL/min)

- 20

5 10 15 20 25

Years with diabetes

Changes in diabetic kidney disease

Functional
Hyperfiltration Microalbuminuria, hypertension Macroalbuminuria, reduced GFR

(Rep/Bw) uonaioxa

ulwngre Areuun

*CKD stage; GFR, glomerular filtration rate; UAE, urinary albumin excretion
Modified, based on: Leoncini G et al. J Nephrol 2020; https://doi.org/10.1007/s40620-020-00803-3 and Bailey CJ et al. Br J Diabetes Vasc Dis 2012;12:167-171




Yniepd1nOnon xat e§EAEn ve@pP1KRNG VOGOU
MetavalAuon

First author Progression No progression Difference in mean Difference in mean Relative

[reference no.] n Mean (SD) n Mean (SD) (progression group — non progression group) (95% CI) welght (%
Mogensen [22] 6 157.0(7.0) 17 134.0 (9.0) - 23.3 (16.0-30.1) 15
Lervang [23] 8 144.1 (20.6) 2] 144.3 (19.1) : 0 (=16.7-16.3) 10
Lervang [24] 17 134.0(17.5) 17 137.0 (14.0) : -3.0 (-13.7-7.7 13
Chiarelli [25] 8 168.8(21.7) 38 142.2 (27.7) | 26.6 (9.2-44.0) 10
Caramori [27] 3 156.5(28.8) 30 135.7 (28.0) — - 20.8 (=13.3-55.0) 5
Dahlquist [28] 19 141.0(25.3) 24 129.0 (20.0) - - 12.0 (-1.9-25.9) 12
Amin [29] 30 166.8(26.2) 243 138.6 (30.6) I 28.2 (18.1-38.3) 14
Steinke [30] 8 163.0(37.0) 99 143.0 (28.0) — - 20.0 (—-6.2-46.2) 7
Zerbini [31] 27 121.7(18.3) 119 117.6(19.0) 4.1 (=3.6-11.8) 15
[otal 126 608 :
Overall® —— 13.8 (5.0-22.7)

:U' E() 0 _”'n Ju

Higher GFR in
progression group

Lower GIR n
pProgression group

O1 mBavortnteg avamtucns MA oe aocBeveic pe uttepdiNBnon ATav 2,71 QopPEC TTEPICCOTEPEC
o€ OX€0N ME auTOUC JE PUOIoAOYIKNA OINBNOoN

Magee et. al., Diabetologia,52,April, 2009
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Kidney disease and obesity:
epidemiology, mechanisms and
treatment

Niels Olsen Saraiva Camara, Kunitoshl fsekl, Holly Kramer, Zh-Hong Liu and
Kumar Sharma

Effects of adiponectin on podocyte function. |

Adipose Adiponectin receptor

=> | Adiponectin

O] Endothelial cell

NATURE REVIEWS | NEPHROLOGY VOLUME 13 | MARCH 2017 |



Epigenetics in Diabetic Kidney Disease

Marpadga A. Reddy and Rama Natarajan

Renal
injury
DNA

Nucleosome

Diabetes

G AGES

H%HéKao e
P H3K4me H4K20me3 ;NE—N
: N

fibrotic genes/
miBNAs

Protective genes m—
m— WA
[ Inflammatory/ ]

J Am Soc Napherol 22: 2162-2185, 2011



Obesity and Kidney Disease: Hidden
Consequences of the Epidemic

| Adiposity

J Adiponectin,* Leptin, T Resistin, * Visfatin
?0ther adipokines

M Insulin resistance
T Insulin level
1 RAAS activation
1 Inflammation
1 Oxidative stress

Abnormal lipid

DM tabolism
HTN

Canadian Journal of Kidney Health
and Disease

Csaba P. Kovesdy| Volume 4: 1-10
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FIGURE 22.3. Risk Factors For and Clinical Course of Kidney Disease in Diabetes

Onset of Diabetes
Risk Factors IGT Diabetes
1 BP Normal Moderate Severe ESRD
albuminuria albuminuria albuminuria
T BMI
environment 1 BP 1 BP 1 BP
Genetic
susceptibility ' '
Kidney hypertrophy
Basement membrane
thickening 4
Mesangial )
expansion
Global
22 sclerosis '
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FIGURE 22.53. Cumulative Incidence of End-Stage Renal Disease or Death in Persons With
Type 1 Diabetes, by Protein Intake

=== Usual-protein diet Low-protein diet

30

= NN
orO O O

-
o

Cumulative incidence
of ESRD or death (%)

(8]

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 Type
1 Diabetic Patients

A 1 O—vear prospective observatonal studywy

A
40 n=537
HbA1c (9%)
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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

e Moderate albuminuria/ Moderate albuminuria/  ====== Severe albuminuria/ Severe albuminuria/
Conventional treatment Intensive treatment Conventional treatment Intensive treatment
30 - Primary Prevention Cohort 50 Secondary Prevention Cohort
25 —
40 |-

B4

< 20 p<0.04

= 30 |-

o I p=0.001

o 15|

s

T 20 -

()

o 10

a.

5 10 i) -.-...-E ...... ' IIIIIIIIII
i p=0.4 S | p=0.01
....... ...-.'.-.....'.......:llllllllllllll '.--...E.IIIIII
o sppppapliinnnnn L) 0 sazmpaglensanns
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

Year of Study

« DCCT: 1441 acBeveic ye ZA TUTTOU 1 TUXAIOTTOINMEVOI O€ EVTATIKNA KAl CUMBATIKNA
IVOOUAIVOBepaTTeia.

« H auotnpr puBbuion Tou cakXApou BEATILOVEI TN MIKPOAEUKWHATIVOupia (KaTtd 39%) kal Tnv

r r o
)\EUKU)IJG“VOUplG (KGTG 54 /O) " The Diabetes Control and Complications Trial Research Group. N Engl J Med. 1993;329:977-86.



UKPDS: AnoteAéopata YAUKALPLKOU EAEyXOU

Evrtatkonoinpevn Bepareia peiwoe tv HbA, . kata 0.9% evtog 11 etwv,
1€ AIOTEAEOIA TNV PMEI®OT] TOV EMITAOK®V (KUPIRG TOV PIKOOAYYEIAK®OV)

OTOV KivOuVvOo*

MikpoAsukempativoupia ota 12 €in 33% ‘ <0.001

UKPDS Group. Lancet. 1998;352:837-853.
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O £€AeyXOG TNG APTNPIAKNAG TTIEONG ETTIRPADUVEI
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Parving et al, Lancet 1983



FIGURE 22.51. Effect of Captopril on Incidence of Kidney Disease in Persons With Type 1 Diabetes and Proteinuria, 1987-1992

Cumulative incidence (%)
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Lewis et.al., N.E.J.M. 329:1456, 1993
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AvaotoAn tng e§EASnC tng SraPntirng vepponadeiag
HECW® TOU AMOKRAE10NOU Tou RAS

ARB
INNOVATION
IRMA-2
MARVAL
IDNT - RENAAL
LIFE-Diabetes AMADEO
TRENDY DETAIL VIVALDI
Tutrou Il 2. AiaBrATng EvdobnAiakn) Mikpo-
Yméptaon duoAcsiToupyia aABoupivoupia iHoUINElp e NS(PPIKT]
TRENDY DETAIL

BENEDICT MICRO HOPE

a-MEA

Xpbvog €CENIENGS HEXPI 25 xpovia

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



The Only Proven Treatment for Renoprotection
in T2DM-RAS BLOCKERS: RENAAL & IDNT

Risk reduction. 16% Doubling of serum creatinine, ESKD, or death
isk reduction, 16%

P=0.02 RENAAL Risk reduction, 20% IDNT

: ' P=0.02
50+ Place )-;-.. ~ — lrhosartan |

{ Losartan 100 mg/d W 0.6+ s R e
= 4 0.5+ //,

Irbesartan 300 mg/d I~
30+ 0.44 . ot
y 0.3-
20+ - ‘
o 0.2+ ~
g >~ ARES'DU AL RISK 0.1 RESIDUAL RISK
2 - s - 28 T 3 dd 008 & 12 18 23 30 35 &£ o

Months of Study Months of Follow-up

Brenner B, et al. N Engl J Med. 200134512)861-868 Lewis EJ, et al. N Eng J Med. 2001345(12:861860.




2023 ESH Guidelines

ACEi or ARB

Prescribing patterns:

e Start with dual combination therapy
in most patients

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

® Once daily (preferred in the morning)

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

a : BP
7. Diuretic? control CCBP

Additional drug classes

General antihypertensive therapy:
e Steroidal MRA

® Loop Diuretic

e Alpha-1 Blocker

e Centrally acting agent

e Vasodilator

Special comorbidities:

® ARNiI C
® SGLT2i BB
e Non-Steroidal MRA

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



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

| 1 ,1'-""' . 5 2 Start with Monotherapy only in selected patients:
. PreferSPCs Start with Dual Combination e Low risk hypertension and BP <150/95 mmHg

at any Step & Therapy in most patients e or high-normal BP and very high CV risk
e or frail patients and/or advanced age

Step 1 ACEi or ARB + CCB or 1/ Diuretic®
Dual combination Increase to full-dose if well tolerated BBb
— up to ~ 60% controlled Can be used
as monotherapy
or at any step
Step 2 ACEi or ARB + CCB + /7 Diuretic of combination
Triple combination Q Increase to full-dose if well tolerated thera Py

— up to ~ 90% controlled

Step 3 True resistant Hypertension ¢
Add further drugs — up to ~ 5%

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




Goal: Cardiorenal Risk Reduction in High-Risk Individuals with Type 2 Diabetes (in addition to comprehensive CV risk management)*
+ASCVD? +Indicators of high risk +HF +CKD Glycemic Manag t: Choose Achievement and Maintenance of
Defined differently across While definitions vary, mest Currenl of prior eGFR <40 mL/min per 1.73 m’ OR approaches that provide the Weight Management Goals:
£V0Ts but all included comprise 255 years of age symptoms atbuminuria (ACR 23.0 mg/mmol efficacy to achieve goals: P 5
individuals with established with two or mare additional of HF with 30 mglgl). These measurements et 68 gt acidia [ Set individualized weight masagement goals
EVD {e.g., ML stroke. any risk factors {including obesity, docomented may vary over time: thus, a repeal COMBINATION therapy that provide K )
revascularization procedure) hypertension, smoking. HFrEF or HFpEF measure is required to document CKD, adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
Variably inclusded: conditions dyslipidemia, or albuménuria) 1 and maintain treatment goals Mﬂlm based structured
such 2 transient schemic TR o therapy/feating patierns/ weight management
attack, unstable angina, mm“m = pheysical activity program
anputation, syplomiakc +CKD (on maximally tolerated dose high-risk individuals
AT i OLNER = | Consider medication | | Consider metabatic
pibaan J— PREFERABLY In general, higher efficacy approaches for weight loss surgery
; ith ori i have greater likelihood of achieving
:'::hm: swm gKD progression 3 glycemic geals When choasing glucose-lowering therapies:
+ASCYD/Indicators of High Risk in this . ) Efficacy for glucose lowering Consider regimen with high-to-very-high dual
Use SGLT2i in people with an e6FR o :
population =20 mL/min per 1.73 m*; once initiated Very "_.: glucese and weight efficacy
6LP-1 RA" with praven SGLT2i* with praven o s v ovl gl Dulaglutide (high dose). .
£VD benefit CVD benefit SN U Semaglutide, Tirzepatide
-GL—P ; R—A -‘u: _t‘;D ;;ﬁ;"' Insulin Efficacy for weight loss
SELT2 o keatd e coarindcaed Vambiastion (kal, Combiuation st i
Injectable (GLP-1 RAfInsulin) Semaglutide, Tirze
—_—
- ; High: bt
If A1C abave target, for patients on GLP-1 RA (not Listed abowe), Metformin, Dulaglutide, Liraglutide
« For patieats on a GLP-1 RA, consider adding SGLIZ with SUTAL hwelger Incyrpatiog 3 o st o N—
< 9 GLP-1 RA or vice versa Intermediate: GLP-1 RA {not listed above), SGLTZi
proven CVD benefit or vice versa : DPP-&i Neutral:
| « TID* l . DPP-4i, Metformin
b ¥
( H aditonal cardiorenal risk reduction or glycemic lowering needed il I AIC above target

* In people with HF, OX0, established CVD, or multiple risk factors for (VDL the decision to use 2 GLP-1 RA or SELT2i with proven henefit should &e mdependent of hackground use of metiarminc{ A streng
recommendation is wamanted for people with CVD and 2 weaker recommendation for those with indicators of high CV risk. Merzover, a bigher absalute risk reduction and thes lower numbers needed to treat
e seen at higher levels of baseline risk and sheuld be factared it the shaced decision-making process. See text for detls; A Low-dose TID msay be better tolerated and simdarty effective: § For SGLT2I, CVI
renal oulcomes trials demonstrate their elficacy in reduong the risk of composite MACE, CV death, all-cause moetality, M1, HHF. and ronal outcomes m individuals wilh T20 with establishedihigh risk of CVD:

# For GLP-1 RA. C¥OTs demoastrate their efficacy in reducing composite MACE, TV death, all-cause moetality, M1, stroke, and renal endpeints in imdividuzts with T20 with estabishedhigh risk of [VOL

Identify barriers fo goals:

« Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g. diagnostic C6M) to identify therapeutic gaps and tailor therapy
« Identify and address SDOH that impact achievement of gaals




AvaotoAeic SGLT

G|UCO$€ Lateral intercellular space

(~90% glucose Tight junction
reabsorbed) (~10%

glucose
reabsorbed)

SGLT-1

Lateral interceflular space

Glucose reabsorption
>179 g/d

Urinary glucose
excretion < 0.5 g/d

SGLY2 inhibition SGLT2 inhibition

Glucose reabsorption
reduced to > 100-130 g/d

Urinary glucose excretion
increased to ~ S0-80 g/d

Tight junction

Nauck Drug Design, Development and Therapy. 2014,8:1335 Ghezzi Diabetologia (2018) 61:2087



AvaotoAeic SGLT-2

Hratikn
eLtovpyia

AvaotoAn | AocoAoyia | Zuxvotnta

. Nedpwkn Asttovpyia
SGLT (pos) Xopriynong bpun a

MetaBoAlopog A

1 bopd ol Child-Pugh
Dapafliflozin 2 5mg, 10mg . giw vr}c‘cb %i class C évapén >25 mL-min~1:1.73 m~2
nNUEPNGiwWG p 5mg_10mg

Glucuronosyl Child-Pugh
10mg, 1 ¢opa transferases  (|55c Csev  évapén >30 mL-min-1-1.73 m-2

Empagliflozin 2 ,
25mg NUEPNOLWG  UG2B7, UGT1A3, -
UGT1A8, UGT1Ag ~ OUViotatal
. Child-Pugh
Canagliflozin 1 ko 2 100me, e Amap class C 6ev  €vapén >30 mL-min=1-1.73 m=2

300mg NUEPNGiwg ouvioTAaToL



Effects of SGLT2 on kidney disease progression

Collaborative meta-analysis of large placebo-controlled trials

Mean Events/participants Event rate RR

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

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 —— 055 (0-43-071)
EMPA-KIDNEY 36 85/1032 133/1025 42 67 — 0-56 (0-43-0-74)
Subtotal 46 368/9797 57219755 - : < 060 (0-53-0-69)
Ischaemic and hypertensive kidney disease
DAPA-CKD 43 18/324 26/363 28 37 = 074 (0-40-1:36)
EMPA-KIDNEY 35 371706 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 — 0-43 (0-26-0-72)
EMPA-KIDNEY 42 69/853 95/816 44 64 —.— 0-68 (0-50-0-93)
Subtotal 42 90/1196 141/1168 . - T 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 . 0-72 (0-47-1-10)
Subtotal 38 46/927 66/923 .- - e 0-74 (0-51-1-08)
Any diagnosis
CREDENCE 56 153/2202 230/2199 27 41 . 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 2432152 33 58 - 0-56 (0-45-0-68)
EMPA-KIDNEY 37 227/3304 332/3305 36 52 B 0-64 (0-54-076)
Total 44 559/12950 857/12948 <> 0-62 (0-56-0-69)
Heterogeneity across groups of primary kidney disease: p=0-67 f T T 1
Trend across trials sorted by eGFR for any diagnosis: p=0-88 0-25 0-50 075 1-00 150
Favours SGLT2 inhibitor Favours placebo

Lancet 2022; 400: 1788-801



Adding NS-MRA rationale
High residual risk of CKD progression with current therapies

CREDENCE?
Cardiorenal composite endpoint*

Hemodynamic'2 .
sl £ 2% HR=0.70 (95% CI 0.59-0.82); p=0.00001
= 201 Placebo + ACEI/ARB
3 Canaglifiozin + ACEVARB
154
=
3 ; 10 .
Eetabollcu g
el g5 Residual risk
o 0‘ T ] 1§ } T 1
0 6 12 18 24 30 36 42
Months since randomization
1. Age RZ, of ol Cn J Am Soc Nepheto! 2007 122000 2 Nors Farindes C© of o J Physod 2008 18 2047

3. Parkowvic V., of 8l N Engl J Med 2019 3803295




Tafivounon Ospanciov
novu Bacilovtatr oto GLP-1

f p
©epaneieg Pe paon To
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L GLP-1
[ AvacoTtoAeic DPP-1V ]
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Ditrates Corn

) ®

Effect of Sitagliptin on Kidney L O naoni®
Function and Respective e g,
Cardiovascular Outcomes oy s vl ol
in Type 2 Diabetes: Outcomes s gy Tseetne Tesoia,
From TECOS e ik oot

OO 10 238 200408

>
w

el T T - 50 - . . T )
€0 - > - :
E ~ 40- H
=) : :
R 80+ > : 4 : : T
E e Piacebo é 30 - T: "E
E | |i T N 14 :
= 70+ - (&) : :
£ Sitagliptin < :
x O El L ¢ ; : : 2 24 |i L |i | :
b E Lk s : : : A & B T :
(2 Gl : : : . * 0 [} e | | S—— _, Placabo
5 Bk : z 10 F=HF—T1—F— —f U
1~ __; & < i1 i Sitagliptin
50- 1 1 | e i o | H 1= H
‘ ' * ' | — |

0 4 8 12 24 36 48 0 4 8 12 24 36 48
Study Visit (Months) Study Visit (Months)

Nl.lrbe‘DfPabults Number of Patients:
Stagigtin - 6.839 £135 3,309 5263 5853 3291 1,380 Sitagliotin 1949 687 664 1,171 1.054 562 276
Flacebo 6.795 ¢,169 3772 5,197 5482 3,165 1.33% Placebo 1,883 730 640 1,128 1.003 530 273

A: eGFR over 4 years (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]



GLP-1 avaloya

AR . Zuxvotnta Xopnyynon . Hratikn . .
‘ - fosefoviae xopnynong HSHEROREHES RGP ASTERRNS

*

umo avarmntuén xoprynon semaglutide amno to otopa

Exenatide Sug — 10ug P dapic ' ’ ’ >30 mL'min~1-1.73 m
Lgf % standard release NUEPNOCLWG Naw vedpol 18l 600N igjgxfug - 10ug
.‘>”< g
3 - 10ug — 20ug ' el -2
=3 & Lixisenatide 1 dopa Nad vebpol S S >30’mL min~-1.73 m
NUEPNGLWG <30 oyt
0,6mg :
' ' , eTafoMopoc , min-L. 5
ik 1,2mg — 1 ¢0pr! Oxt netap ZECE T S >15 mL min” 1.73 m
NUEPNOLWG rtenttldlwy <15 neploplopéva Sedopéva
1,8mg
O .min-1. -2
5 IR 2me e OxL vedpol 16w 600 s mL ol ’1'73? '
3 aeliTed e eBSopasdiaio X p n 30—59. TiEPLOPLOUEVA SeSoUEVA
be3 <30 oyt
S 30 mg — . . il )
-3 N 1 popa , METaBOALOMOG \ , >30 mL-:min~t-1.73 m~? <30
g Albiglutide 50mg eBSopadiaia Oxt nentdiwv JOE Gletel] neploplopéva Sedopéva
=
0,75mg — 1 hopd ALG LLC in-1 -2
. ) pd , petapBoAlopog ] >15 mL'min™-1.73 m
Dulaglutide , 0 ,
Uiagiutl 1,5mg eBSopadiaia Xt TENTO LWV 1510 6o0n <15 neploplopéva dedopéva
0,25mg — 1 . . I )
% ’ dopa . METABOALOUOG . , >15 mL-min~t-1.73 m
Semaglutide 0,5mg —1mg eBSopadiaia Oxt nentdiwv o el <15 neploplopéva dsdopéva



GLP-1RA vs placebo otig CVOT peActeg :
H eniSpaon otig ve@plrEG eXPAOCELS

Composite kidney outcome including macroalbuminuria '

TR e o), 20312647 (6%) — 0-84 (0-68-1.02) 0-083
LEADER 268/4668 (6%) 337/4672 (7%) —— 0-78 (0-67-0-92) 0-003
SUSTAIN-6 62/1648 (4%) 100/1649 (6%) s : 0-64 (0-46-0-88) 0-006
EXSCEL 366/6256 (6%) 40716222 (7%) ——] 0-88 (0-76-1:01) 0-065
REWIND 848/4949 (17%) 970/4952 (20%) —— 0-85 (0.77-0-93) 0.0004

Overall 1716/20160 (9%)  2017/20142 (10%) @ 0-83(0-78-0-89) 62 (4810 96) <0-0001

(F=0-0%, p=0-413) r |

Wocerie Lt o :

ELIXA 35/3032 (1%) 41/3031 (1%) : *> 116 (0.74-1-83) 051

LEADER 87/4668 (2%) 97/4672 (2%) RS 0-89 (0-67-1-19) 043

SUSTAIN-6 18/1648 (1%) 14/1649 (1%) : * » 1.28(0-64-2.58) 048

EXSCEL 246/6456 (4%) 273/6458 (4%) — 0-88 (0-74-1-05) _) 016

REWIND 169/4949 (3%) 23714952 (5%) e 070 (0-57-0-85) 0:0004
(P=42.7%, p=0137) , : ,

05 1 15

< »
Favours GLP-1  Favours

receptor agonist  placebo

Kristensen et Lancet Diabetes Endocrinol 2019




11/10/2023at 10:02PHARMA & BIOTECH
Novo Nordisk stops trials in kidney patients early after efficacy results
The group expects results from the Flow study to be presented in the first half of

2024,

BY MARKETWIRE
"The decision to stop the trial is based on a recommendation from the independent data

monitoring committee which concluded that the results from an interim analysis met certain
predetermined criteria for stopping the trial early due to efficacy,” the announcement states.
Novo Nordisk will close the study on this basis, but the results will be blinded to Novo Nordisk for the
continued "integrity” of the trial.

The Danish pharmaceutical group expects results from the Flow study to be presented in the first half
of 2024.




Comparison of MRA inhibitors: St_eroidal and Non-steriodal

Structural properties Flat (steroidal) Bulky (nonsteroidal)
Potency to MR e . PN
Selectivity to MR . . ‘e

CNS penetration + +

Sexual side effects .- (+)

Half-life > 20 hours 4-6 hours 2-3 hours
Active metabolites ..

Effect on BP ‘e . .

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




FIDELITY pooled analysis: Effect of finerenone on the 257%
eGFR kidney composite outcome

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

__ 257 HR=0.77; 95% C1 0.67-0.88
é; 50 | P=0.0002
_§ NNT after 3 years = 60
5 197 (95% Cl 38-142)
£ Placebo: 465/6507 (7.1%)*
Q
> 10 4
®
S 5 -
§ Finerenone: 360/6519 (5.5%)
0 1 ] | | § | ] 1
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 3832 2798 1988 962

Agarwal R, Filipattos G, et.al....and Bakris GL, Eur Heart J 2022 ;43:474-484




FIDELITY pooled analysis: Finerenone significantly reduced the
risk of the CV composite outcome by 14%

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

+_ 257 HR=0.86; 95% C1 0.78-0.95
32
%8' 20 | P=0-0018 Placebo: 939/6507 (14.4%)?
3 NNT after 3 years = 46
B 15 (95% Cl 29-109)
£
.g 107 Finerenone: 825/6519 (12.7
o
E 57
=
o
0 1 T 1§ 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 8360 68202 6009 5273 4207 3065 2187 1087
Placebo 6507 6330 6125 5938 5184 4147 2969 2135 1082

\

\

Agarwal R, Filipattos G, et.al....and Bakris GL, Eur Heart J 2022 ;43:474-484




2023 ESH Guidelines
HYPERTENSION AND THE KIDNEY

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?
ACEi or ARB + CCB Step 1 ACEi®< or ARB® + CCB
or ¢, Diuretic? Dual combination or Loop Diuretic
Increase to full-dose if well tolerated® Increase to full-dose if well tolerated®

ACEi or ARB + CCB ACEIbC or ARBb * ccB
+ rmpluretlc’

Increase to full-dose if tolerated:

( + SGLT2i or Finerenone? )

Mancia et al., Journal of Hypertension Volume 41 Number 1, 2023
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Healthydiet Physicalactivity ~ Smokingcessation  Weight management

First-line
drug therapy

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

Additional
risk-based
therapy

I T2D only
_ All patients
(T1D and T2D)
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First-line
drug therapy

Regular reassessment
of glycemia, albuminuria,
8P, CVD risk, and lipids

Additional
risk-based

B T20 only
U0 AN patients
(T1D and T20)

de Boer IH. Connie Rhee et al..... and Bakris GL. Diabetes Care 2022:45:3075-3090




Initial Drops in Glomerular Filtration Rate with Certain Drug
Classes Retard Kidney Disease Progression

RAASI+SGLT2i+nsMRA

\Blood pressure T e AL A {Albuminuria

Cardiorenal
protection

Bakris G and Weir M Am J Nephrol. 2022:53(7):513-515




Figure 2: Effects of dietary protein and sodium intake and pharmacological therapies on afferent and efferen

arteriolar tone, intraglomerular pressure, and glomerular structures and functions

Kalantaz-Zadeh K.,
et.al.,398:28,2021

Improved tubular structure,
integrity, and function
(decreased sodium and glucose
reabsomption and tubular
energy expel diture)

» Dietary sodium restriction

» Glucose-lowering drugs

« SGLT2 inhibitors

Low-protein diet,
weight loss, SGLT2
inhibitors

LGFR
1 Hyper-
filtration

! Reduction effect

Vasoconstriction

’

 llntraglomerular
4 pressure

Vasodilation

RAAS modulators

Low-salt diet, blood
pressure-lowering
agents

Reduction in

intraglomerular
pressure
: : (moedulation of
------------ ] | tubuloglomerular
Tubulo- feedback, afferent and

efterent arteriole tone,

feedback

------------

and distal sodium and

)
|
|l
.
glomerular
;
)

: -',!'lil'T'I!"v," f{'.‘l very)

| | «Plant-dominant low
protein diet

+ Acidosis mitigation
therapy

» SGLT2 inhibitors

* RAAS blockade

—p Distal tubule —p

Decreased inflammation and
interstitial fibrosis

(modulation of mesangial cell and signal
transduction)

» Plant-dominant, low protein diet

» Mineralocorticoid receptor antagonists
» Disease-specific therapies




AIMOAYMAMIKEXZ AAAATEZ XTO ZIIEIPAMA

Normal TGF Impaired TGF Restored TGF
{ 1 | Elevated —} ( e
ADDropriats Macula Afferer GFR Increased
}, \[_ r_ if ! densa - .yr‘ ;”_. Def:fea_sed Normalization Na+ l’“ll‘: ory
‘)." re ““_ Normal : arteriole Na‘ delivery Afferent OfOFR /4o eraceds !
arlenoe GFR ./ vasodiiation ~__ 1o macula arteriole ‘ P AR bostsmene
Ne : 7 densa constriction ™. L’-v densa

{0 e §
- B s ~
/ Increased
Na+/alucose 3
> Na* It oo
eabsorption Na /giIucose

2 reabsorption
: SGLT- [
8GLT=2 2 L 2 SGLT-2 7
QJ é inhibition é

in proximal
? ? tubule

Normal physiology Hyperfiltration in early stages SGLT-2 inhibition reduces
of diabetic nephropathy hyperfiltration via TGF

Glucosuria

OXI TAYTOXPONH ENAPEH SGLT2i KAI $APMAKO TOY AEONA



KDIGO 2020

Diabetes with CKD
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