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Progndza CKD
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Rizika komplikaci se zvysuji s mirou poskozeni funkce
ledvin

Hazard mtio
Hazard matio

0.7 7

eGFRcr, mlimind1.73 m’

eGFRor-cys, mlfmin1.73 m’

—— All-cause mortality, 721 394 participants; 102910 events
Cardiovascular mortality, 719987 participants; 27 051 events

Heart failure, 674 255 participants; 28 530 events

Atrial Rbrillation, 853 507 participants: 38 224 events

All-cause hospitalization, 676519 participants; 7862 events = Peripheral artery disease, 560412 participants; 4458 events

— Myocardial infarction, 711478 participants; 13659 events
Stroke, 711 203 participants; 17609 events

Kidney failure with replacement therapy, 637 387 participants; 24 342 events
— Acute kidney injury, 632 452 participants; 466 201 events i
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Snizena funkce ledvin a albuminurie predikuji
kardiovaskularni mortalitu u diabetiku i u nediabetiku

l Diabetes B Non-diabetes
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\lbuminurie predstavuje riziko celkové a KV mortality
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)Jnemocneéni ledvin a srdce vedouci k albuminur
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Albuminurie predstavuje riziko kardiovaskularni morbidity

‘

of albuminuria and risk of CVD
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AIDUMINUrIE Se Vyjadruje pomerem Koncentrace
albuminu ke kreatininu (ACR) ve vzorku ranni
moci

ACR (approximately

AER equivalent)
Category (mg/24 h) (mg/mmol) (mg/q) Terms
Al <30 < <30 Normal to mildly
increased
A2 30-300 3-30 30-300 Moderately increased®
A3 =300 >30 >300  Severely increased

International (2024) 105 (Suppl 4S), S117-S314 E



JACR (laboratore uzivaji nazev ACR):
omeér albuminu ke kreatininu v ranni moci

Doporudeni a stanoviska - Ceskd spoleénost klinické biochemie

Klin. Biochem. Metab., 29 (50), 2021, No. 2, p. 104 - 116

oporucené postupy pri diabetickém onemocnéni ledvin 2021

slikanova T., Viklicky O., Rychlik l., Saudek F., Tesaf V., Haluzik M., Kvapil M.,
acek J., Zima T.

« Vysledky albuminurie je doporu€eno uvadét ve vztahu ke koncentraci kreatininu ve vzorku ranni
moce jako pomér ACR (g albuminu /mol kreatininu)

» Preferuji se vySetfeni jednorazového vzorku ranni moce pfed sbéry za Casové udobi, protoze sbéry
moce jsou zatizeny velkymi chybami na strané pacienta.




Intervence smeérujici ke snizeni albuminurie vedou
rovnez ke snizeni rizika KVK

DUCTION of albuminuria and risk of CVD
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Novy pohled na kardio-renalni syndrom:
cardiovascular-kidney metabolic syndrome
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inior AG, Fillmore N, da Silva Gomes R. Prog Cardiovasc Dis. 2024 Oct 30:50033-0620(24)00148-8.



nétliva etiologie kardio-reno-metabolického syndror
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Mechanismy renoprotekce u inovativni
kardiorenalni farmakoterapie
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Studie DAPA-CKD:

ekundarni cil: umrti na KVK nebo hospitalizace pro srdecni selhan

DAPA Placebo HR (95% Cl) p-value?
o . Placebo
4.6% 6.4% 0.71 (0.55-0.92) 0.0089

. 138 events
N
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-
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D 4 8 12 16 20 24 28 32
N at Risk Months from Randomisation
DAPA 10 mg 2152 2035 2021 2003 1975 1895 1502 1003 384
Placebo 2152 2023 1989 1957 1927 1853 1451 976 360

= absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; HR = hazard ratio; RRR = relative risk reduction.

eerspink HIL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 — September 1, 2020.
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Empagliflozin snizuje riziko progrese onemocnéni ledvin nebo
KV umrti u pacientu s CKD

40 placebo
empagliflozin 10 mg

HR=0,72
30 (95% Cl = 0,64-0,82)
p < 0,001

Pacienti s prihodou (%)

20 Placebo
N (%): 558 (16,9 %) RRR
Mira pfihod/100 PY: 8,96 28%
10 Empagliflozin
N (%): 432 (13,1 %)
Mira pfihod/100 PY: 6,85
. I—
0 0,5 1 1,5 2 2,5
ti s rizikem, n Roky S ‘
Placebo 3305 3250 3129 2243 1496 592 “
Empagliflozin in Patients with Ct
Empagliflozin 3304 3252 3163 2275 1538 624 Kidney Disease

The EMPA-KIDNEY Collaborative Group*

RR — sniZeni absolutniho rizika; CKD — chronické onemocnéni ledvin; KV — kardiovaskularni; eGFR — odhadovana rychlost glomerularni filtrace;
NT — pocet pacient(, ktefi musi byt |éCeni, aby se zabranilo vzniku jedné piihody; PY — paciento-rok; RRR — sniZeni relativniho rizika.

-ogrese onemocnéni ledvin definovana jako termindini selhani ledvin, trvaly pokles eGFR < 10 ml/min/1,73 m?, imrti z renalnich pF¥i¢in nebo trvaly pokles eGFR > 40 % od randomizace.
e EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117



loratory analysis — Albuminuria

Change in Albuminuria by T2D Status

Adjusted Mean Change in UACR, % (95% CI)
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acebo
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Adjusted Mean Change in UACR, % (95% CI)

Dapagliflozin
Placebo

60
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-22.5%?
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-33.9%?2
- Patients without T2D1
14.8% mean reduction in UACR (dapagliflozin vs. placebo)
(95% CI 5.9, 22.9; p=0.0016)?
1 1 1 1 1 1 1 1 1 1 1
0 2 4 8 12 16 20 24 28 32 3
Time, months
697 674 660 650 604 596 581 572 504 346 210 7:
701 675 671 665 612 596 581 566 493 344 194 7

Median baseline UACR
97.3 mg/mmol

2ct of dapagliflozin relative to placebo on UACR using the average coefficient of treatment to estimate the effect of dapagliflozin on the geometric mean UACR across the follow-up assessments. This model wa

anded upon by the addition of the main effect for the subgroup and separate three-way interaction terms between the subgroup factor with the treatment and with follow-up visit. Linear contrasts w
mate and compare the effects of the randomly assigned treatment on geometric mean UACR across the follow-up assessments for the different levels of the subgroup factor.

confidence interval; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio

ngs N et al. Published online ahead of print. Lancet Diabetes Endocrinol. 2021. doi:10.1016/52213-8587(21)00243-6; 2. Jongs N et al. Presented at: ERA-EDTA Congress; June 5-8, 2021; Virtual.




Studie DAPA-CKD: celkova mortalita

DAPA Placebo HR (95% Cl) p-value?
10 4.7% 6.8%  0.69(0.53-0.88) 0.0035 Placebo
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Placebo 2152 2035 2018 1993 1972 1902 1502 1009 379

‘= absolute risk reduction; DAPA = dapagliflozin; HR = hazard ratio; RRR = relative risk reduction.

eerspink HIL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 — September 1, 2020.




Zpomaleni progrese CKD empagliflozinem
hypoteticka predikce dle studie EMPA-KIDNEY

B) Delay in time to kidney failure in years
on empagliflozin vs placebo, according to baseline eGFR
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-Fernandez B. et al. Clin Kidney J 2023,16(8):1187-1198.

C) Potential impact on time to kidney replacement therapy of the diffe
eGFR slopes on placebo and on empagliflozin
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Nephrol Dial Transplant (2023) 38: 1260-1270
https://doi.org/10.1093/ndt/gfac280
Advance Access publication date 6 October 2022

Extrapolated longer-term effects of the DAPA-CKD trial:
a modelling analysis

Phil McEwan', Rebecca Boyce!, Juan Jose Garcia Sanchez?, C. David Sjéstrom?, Bergur Stefansson?,

Stephen Nolan?, Ricardo Correa-Rotter®, Peter Rossing (87, Glenn M. Chertow?, John J.V. McMurray®,
David C. Wheeler'® and Hiddo J.L. Heerspink @'!!2

Results Ovwver 10 years

Dapagliflozin + standard therapy,
versus standard theropy alone, could prevent:

83 [ 119 g 5 € |39 ’%
| |
deaths episodes of patients initiating episodes of
from any cauvse | | hospitalisation kidney replacement || abrupt declines
for heart failure | | therapy in kidney function
per 1000 patents per 1000 pafients per 1000 pafients per 1000 patients

Dapagliflozin was predicted to show substantial cardicrenal benefits across
all subgroups, stratified by type 2 diobetes mellitus status, CKD stage and age. n



Mechanismy kardiorenalni protekce a SGLT2 inhibitory
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iroz A, Garlapati S, et al. Cureus 13(8): e17240. doi:10.7759/cureus.17240



udie faze lll u pacientu s HFpEF a CKD

Therapeutic Agent and
Clinical Tral

Main Resuls

CKD Population in the Trial
and Prespedfied Results

EH.A.RM Presemved™

PARAGON-HF
ARNMI: sacubitri-walsatan

TOPCAT™
MRA: spironolactone

EMPEROR-Preserved”
SGLT2i: empagliflozin

DELIVER*
SGLT2E: dapaglifiozin

y Med Vol 5 | Iss 12 | December 2023 | 100705

CV death and hospitalization
for HF (HR 0.89; 95% Cl,
0.77-1.08; P=0.12); HF
hospitalization (HR 0.84;
95% Cl 0.70-1.00);

P= 0,047

CV death and hospitalzation
for HF (HR 0.87; 95% Cl,
0.75-1.01; P=0.06); 15%
reduction in hospitalization
for heart failure and 45%
improvement in NMYHA class

CV death and hospitalization
for HF (HR 0.89; 95% C,
0.77-1.04; P= 0.14); HF
hospitalization (HR 0.83;
95% Cf 0.69-0.99);
P=0.04

CV death and hospitalization
for HF (HR 0.79: 85% CI,
0.69-0.9; P<0.001); HF
hospitalization (HR 0.7a;
a5% Cl 0.61-0.88;

P< 0.001)

CV death and hospitalization
for HF (HR 0.82; 85% ClI,
0.73-0.82; P<0.001);
warsening HF (HR 0.79;
95% Cl, 0.6%-0.91;
P<0.001).

<30% in both groups had

eGFR < 60 mLUimin/1.73 mt
Mo outcoms results based
on CRD

Mean eGFR in 2 groups
63+ 19 and 62+ 19 mLS
min/1.73 m?; prespecified
primary outcome by

CHKD: <80 mLémin'1.73 m=:
HR 0.79 (0.66

0.95); 260 mLimin/1.73 m:
HR 1.01 {0.8-1.27); renal
composite endpoint
reduced by 50% compared
with ARB in CKD subgroup
([@GFR: 30-60 mL/min/
1.73 )

39% in both groups had
eBFR < 60 mLfmin/

1.73 m"; prespecified
primary outcome by

CHKD: <80 mLfmin/1.73 m%:
HR 0.95 (0.77-

1.17); 260 mL/min1.73 m*:
HR 0.B2 [0.66-1.02)

'50% in both groups had

eGFR < 60 mLfmin/

1.73 m; prespecifisd
primary outcome by

CKD: <80 mUfmin/1.73 m%
HR 0.78 (D66

0.91); 260 mUimin/1.73 n:
HR 0.81 (0.65-1.00)

Mean eGFR in 2 groups

63 + 19 and 62419 mLimin/
1.73 n; prespecified
primary outcome by

CKD: <80 mUimin/1.73 m™:
HR 0.81 (0.69-

0.84); 260 mLfmin/1.73 m%
HR .84 (0.7-1.00)

mole of ARB in proteinuric
CKD

Mo evaluation of ARMI in
primary CKD

Role of novel nonstercidal
MRA is established in
proteinuric diabatic kidney
disease™

Well established role of
empagliflodn in proteinudc
and non proteinuric CKD
with or without diabetes™

Well established mole of
dapagliflozin in proteinuric
CED with or without
dialbertes =




Finerenon a albuminurie

NizsSi primérnda hodnota UACR pri podavani finerenonu vs. placebo zlstala zachovana po celou ¢

*
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t_IIJ 0,4 ~ Geometricky pramér (gSD) UACR v uvodu:
- Placebo: 814,7 (2,67)
H o)) H .
g 0,2 Finerenon: 798,7 (2,65) . | | .
o 0 4 12 24 36
N Pocet mésici od randomizace
Finerenon 2831 2725 2582 1841 856
Placebo 2840 2726 2598 1825 834

Bakris GL, et al. N Engl J Med 2020. doi: 10.1056/NEJMo0a2025845




Finerenon vyznamne snizil riziko vyskytu KV a renalnich prihod

KV kompozit

)oba do KV umrti, nefatalniho IM, nefatalni CMP nebo Setad Doba do selhani ledvin,* pretrvavajici 257% pokles eGFR od \
ospitalizace z divodu HF uvodu nebo umrti z renalnich pficint

1HR=0.86; 95% CI 0.78-0.95 _
p=0.0018 & 257 HR=0.77; 95% CI 0.67-0.88

. Placebo: 939/6507 (14.4 %) T ) =0.0002
U 20 " p =
c
Q
o
g 194

Finerenon: 825/6519 (12.7 %)t = Placebo: 465/6507 (7.1
g 10-
s
= i Finerenone: 360/6519 (2
=5
T T T T T T 1 ¥ 0- T 1

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

Doba do prvni pfihody (mésice) Doba do prvni prihody (mésice)
4% KV morbidita a mortalita 2 30/0 progrese CKD
vs placebo
SRR vs placebo - P

@ FIDELITY

na odhadem Aalen-Johansen s pouzitim umrti z jinych pfi¢in jako konkurenéniho rizika; tpoget pacient(i s pfihodou v medianu 3,0 roku sledovani; HR, pomér rizik; RRR, relativni redukce rizika; Cl, interval spolehlivosti; CKD, chronické
n; KV, kardiovaskularni; IM, infarct myokardu; CMP, cévni mozkova pfihoda; HF, srde¢ni selhan; KTR, kidney replacement therap; eGFR, odhadovana glomerularni filtrace
Eur Heart J 2022;43:474-484



Semaglutid v prevenci CKD u T2D: Studie FLOW

Major Kidney Disease Events
Hazard ratio, 0.76 (95% Cl, 0.66-0.88); P=0.0003

(7.5 Events per

3.8 Events per ;
{25 VNS e 100 patient-yr)

100 patient-yr)
Semaglutide Placebo
TP ey Preven
Decline in Kidney Function B, 1
Difference in mean annual decline, 1.16 ml/min/1.73 m? .-;::'L. ‘K Over 3 ior kid
95% Cl, 0.86-1.47; P<0.001 " Bl i major ki
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Weeks since Randomization
V et al. N Engl J Med. 2024;391:109-121




KDIGO 2022 pro management CKD pri T2D

Regular
risk factor
reassassment

I~ (every 3-6
i E months)
Lipid management Additional
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control
et @‘ .-%
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Sl Additional
Glycemic Blood drugs with
control pressure control heart and
kidney
protection

%f s ot First-line
o %y drug
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(T2D) (ASCVDY) (T2D) Lif le
e, o _ and self-
i e b oy '-'-,._.f' 3 o, Y management
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Metformin SGLT2 inhibitor RAS blockade Statin

(T2D) (T2D) (HTN)

L @ ,,
& © : -
Diet Exercise Smoking cessation Weight

Diabetes with CKD

)22 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease. Kidney International 2022, 102 (Suppl 55): S1-S127



2023 Focused Update of the 2021 ESC
Guidelines for the diagnosis and treatment
of acute and chronic heart failure

Recommendation Table 4 — Recommendations for the
prevention of heart failure in patients with type 2
diabetes mellitus and chronic kidney disease

Recommendations Class® Level®

In patients with T2DM and CKD," SGLT2 inhibitors

are recommended to reduce the risk of HF
h.35

hospitalization or CV deat
In patients with T2DM and CKD.© finerenone is

recommended to reduce the risk of HF
10,11,34,40

© ESC 2023

hospitalization.

Hert journal (IC03) 4, 38773639



evﬂ‘“%_ Doporuéeny postup Ceské nefrologické spoleénosti pro diagnostiku Sl bl L el S0

-%:_“‘.,!f a lé¢bu chronického onemocnéni ledvin (CKD) u praktickych lékafii ol
S pro nemocné, ktefi dosud nejsou sledovanl pro nefrologické diagnézy Y s

n Stadia CKD n Detekce CKD

albumin/kreatinin (ACF!) v modi

Nediabetici

Hypertenze

Kategorie . g
-_ mg/mmol Diabetici eGFR ICHS, ICHDK, Iktus,
Gia 075-0.99 ___
30-3

G3b 0,5-0,74

ACR FiS, srdeéni selhani
>50 let

Kategorie GFR
ml/s/1,73 m?

-300
0,25-0,49 __
Nemocného vidy vyietfi nefrolog

T D
EM— T — )

Nediabetici Hyperlipidemie Ve spolupraci s nefrology
+ RASik dosaZeni cilového TK Uprava Zivotniho + RASi k dosaZeni + Standardizované + Cile terapie jenom mw

« SGLT2i (eGFR>0,33 ml/s) styluu viech cilového TK opak. méfeni TK u athero

eGFR: odhadnuta GFR podle vzorce CKD-EPI z hodnoty sCr.
ACR: koncentrace albuminu/kreatininu v jednorazovem vysetfeni vzorku ranni moce.

« ViySetfeni pficin « uG3b-G5:
« Metformin (eGFR>0,5 mi/s) e + SGLTZi (eGFR>033 mljs) + TKs<120 mmHg + 550 [et; ST E Ca, P.ALP, PTH
« Statin e vyjma T10, PCL, imunosuprese dle tolerance statin/+ev. ezetimib RTC, ferritin, TSAT, i e e
« Finerenan pii A2, A3 ey « 250 let: * TK130/80u TX + Pozor na toleranci B12, foléty

lontroly kalemie po zahidjeni terapia Cuiteni statin/statin+ezetimib + ACEinebo ARB i vysokych davek « Lééba Fe nejdfive -

i a + <50 [et: EreEiarc oy « ESA pfi Hb<100
e E;":HMTT statin pfi ICHS, lktus SR Dt B0 «ESAKIuHb>130g/l  * Sodak normalizaci
. +{;LF:1Rl I?gunlsta ukee nadvahy ESAindikuje nefrolog bikarbonati
= +Ezenmi i3
z pfi <22 mmal/l

« +Dihydropyridinovy CCB / +diuretika Zivotni styl Zivotni styl

+ ASA u pritomné aterosklerosy

H Sledovani pacientti s CKD u praktickych lékari

G3,A2: PL G4-5, A3: PL
T2D konzultace nebo dispenzarizace u dlabetologa Konzultace nebo dispenzarizace u nefrologa, Internisty
Konzultace Internisty, kardlologa, nefrologa dle dg T2D konzultace nebo dispenzarizace u diabetologa

Zdroje: https://kdigo.org/guidelines/ckd- evaiuahnn-ancl manaqe ent/, htl|Jsrfflcdluu.nrm'qumalnesfhluod-pressure |n—::kdf mg {,t_’_l_c m g{guldelﬂpg{]iglds—m [:Iuj.t_’, httnsjjkdlnu org/guidelines/anemia-in-ckd/,

hitps://kdigo.org/guidelines/ckd-mbd/, htf | 10/ KDl Diabetes-Mana df, Rysava, Viklicky, Tesaf, Brejnik:
Doporuceny postup pro praktické Iékafe, NS 2023 Peilk;imvé \ﬂkllclcy, Ry‘chli‘k etal Dupomﬁené pnstupy pn dl;betlckém unemm:nénl' ledvin 2021 Klln Blochem metabnl 2021 29104—115




Detekce CKD: skrining eGFR a ACR v rizikovych
kohortach

Pacienti v riziku
non-DM

Hypertenze
ICHS, ICHDK, Iktus, FiS, srde¢
ni selhani
>50 let

GFR
\CR

1xrocneé 1x2 roky

Pacienti s DM

eGFR: odhadnuta GFR podle vzorce CKD-EPI z hodnoty sCr
ACR: koncentrace albuminu/kreatininu v jednorazovém vysetfeni vzorku ranni moce




Zaver

CKD postihuje 10% populace, nejcastejsi pricinou je diabetes

CKD je spojeno s vyssim rizikem kardiovaskularni morbidity a
mortality

34-44% nemocnych se srdecnim selhanim ma rovnéz CKD

Lécba pricin kardiorenalnich syndromu ovliviiuje jak progresi CKD
tak i HF

VCasné zachyceni nemocného znamena vcasné zahajeni terapie
Vysetrujeme eGFR a také ACR ze vzorku ranni moce

Recentni renoprotekce: RAS inhibice, SGLT2 inhibitory, u T2D navic
finerenon, GLP-1RA + statin



