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Apméram 850 miljoniem iedzivotaju pasaulé ir hroniska nieru slimiba (HNS)
No tiem apméram 4 miljoniem ir nieru aizstajterapija

Diabétiska nefropatija ir biezakais HNS célonis pasaulé (30-40%)

Aptuveni 500 miljoniem iedzivotaju pasaulé ir cukura diabéts (CD)

HNS un CD ir labi zinami riski kardiovaskularo slimibu (KVS) attistibai
Danu pétljuma (2023) HNS (GFA<30 ml/min)+CD

o 1l-gada kardiovaskularas mirstibas risks pacientiem ar CKD+CD 9.8% un 7.4% HNS
pacientiem bez CD

o Kontroles grupa (GFA>30 ml/min) 1-gada kardiovaskularas mirstibas risks 3.1%
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Kofod, D.H., Carlson, N., Ballegaard, E.F. et al. Cardiovascular mortality in patients with advanced chronic kldney disease with and without diabetes: a nationwide cohort study. Cardiovasc Diabetol 22, 140 (2023).
https://doi.org/10.1186/s12933-023-01867-8
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Kardiovaskularais, nieru un metabolais sindroms ’
(CKM syndrome) _© Ng, Z?Z?t."es’

Diena

+ Lidz 60 % pacientu
ar HNS ir KVS

» 30-40% pacientu ar
SM ir HNS

Lidz pat 40 %
pacientu ar
T2CD ir HNS

* Apméram 1 no 3
pacientiem ar T2CD
ir KVS

» 20-40% pacientu ar
SMir T2CD

Cardio Metabolic
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1. Lovre D et al. Endocrinol Metab Clin North Am 2018;47:237; 2. Ahmed A et al. Heart Fail Clln 2008 4:387; 3. Einarson TR et al. Cardiovasc Diabetol 2018;17:83; 4. Thomas MC et al. Curr Cardiol
Rev 2016;12:249; 5. Afkarian M et al. JAMA 2016;316:602; 6. International Diabetes Foundation. Diabetes Atlas 9th Edition. http://www.diabetesatlas.org (accessed Mar 2023)
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e KopS renoprotektiva terapija tika ieviesti renina-angiotenzina sistémas
blokatori (AKEI, ARB), HNS arstéSana progress ir bijis ierobezots

e Pacientiem ar HNS +/- CD ir nepiecieSama terapija kardiovaskularas un nieru
slimibas progresijas aizkavésanai

e Pedgjie pétijumi CREDENCE (2019), DAPA-CKD (2020) un EMPA-KIDNEY
(2022) demonstre ieguvumus, izmantojot SGLT-2 inhibitorus pacientiem ar
HNS ar vai bez cukura diabéta

e NepiecieSams ieviest Sos medikamentus vietéjas vadlinijas un lokala praksé
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Medikamentu pétijumi pacientiem ar HNS un KVS risku 4 ¢
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SHARP, 4D STUDY, AURORA Diena
2014 DOHAS

2015 EMPA-REG
2016
2017 CANVAS
2018
2019 DAPA-HF, CREDENCE, PIVOTAL, DECLARE-TIMI
2020 DAPA-CKD, EMPEROR-Reduced, VERTIS CV,
FIDELIO-DKD
2021 FIGARO, EMPEROR-Preserved
2022+ EMPA-KIDNEY

Sacubil/Valsartan for CKD5,
FIND-CKD, ALCHEMIST
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Nicola C Edwards, Anna M Price, Richard P Steeds, Charles J Ferro, Jonathan N Townend, Birmingham Cardio-Renal Group, Management of heart failure in patients with kidney disease—updates from the 2021 ESC
guidelines, Nephrology Dialysis Transplantation, Volume 38, Issue 8, August 2023, Pages 1798-1806, https://doi.org/10.1093/ndt/gfad011
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CREDENCE (2019) v /D::::; y
N=4401
leklauSanas kritériji:
« =30 gadu vecums
« T2CD (HbAlc 6.5 -12.0%)
«  GFA 30 - 90 ml/min/1.73m2
» Urina alb/kreat attiectba 300-5000 mg/g
« AKEI/ARB max devas lietoSana 24 nedélas

|zslégSanas kritériji:

« Cita célona HNS, NAT, Tx pacienti

« Duala AKEI/ARB terapija; MRA

« Seruma K>5.5 mmol/Il

« KV notikums 12 skrininga nedélu laika
« HSM IV (NYHA)

« Diabétiska ketoacidoze vai 1TCD

e Petijuma grupa sanéma Canagliflozin 100 mg
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Journal Article. Perkovic, Vlado, Jardine, Meg J. et.al. Canagliflozin and Renal Outcomes in Type 2 Dlabetes and Nephropathy. 2019/04/14. New England Journal of Medicine. p.2295-2306, vol. 380, N24.
10.1056/NEJMo0al1811744. 30990260. https://www.nejm.org/doi/full/10.1056/NEJM0al811744



Canagliflozin efekts albumindrijas mazinagana un aGFA

1200+
1000
x
800+
600

400

Geometric Mean

200+

0

5

N\

A Urinary Albumin-to-Creatinine Ratio

N

Median Baseline

Canagliflozin Placebo
9135 918.0
Placebo
& r I
L S S I—F ¥ I

—3 35 55—+ —%

Canagliflozin
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No. of Patients
Placebo
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2061 1986 1865 1714 1158 685 251
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B Change from Baseline in Estimated GFR Baseline (ml/min/1.73 m2)
Canagliflozin Placebo
56.4 56.0
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0 3 &6 12 18 24 30 36 42
Months since Randomization
No. of Patients
Placebo 2178 1985 1882 1720 1536 1006 583 210
Canagliflozin 2179 2005 1919 1782 1648 1116 652 241
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Journal Article. Perkovic, Vlado, Jardine, Meg J. et.al. Canagliflozin and Renal Outcomes in T;pe 2 Diabetes and Nephropathy. 2019/04/14. New England Journal of Medicine. p.2295-2306, vol. 380,
10.1056/NEJMo0al1811744. 30990260. https://www.nejm.org/doi/full/10.1056/NEJM0al811744

N24.



Canagliflozin — primarie iznakumi*

A Primary Composite Outcome
1009 309 \1.7ard ratio, 0.70 (95% C1, 0.59-0.82)
g %91 259 p=0.00001
= 80~ 204 Placcbq_/
. - - <
* *-seruma kreatinina limena 2 77 154
v - i — 60-‘ 10-'
dubultoSanas .: 50 5 Canagliflozin
- . . = .‘
«  HNS V (GFA<15 ml/min vai 2 01 ——
. £ 304 0 6 12 18 24 30 36 42
NAT uzsakSana) 2 20 it
= & 10- /
 Renala nave . -
|l ] 1 Ll ' 1 )
° KV néve 0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

Journal Article. Perkovic, Vlado, Jardine, Meg J. et.al. Canaglifiozin and Renal Outcomes in Type 2 Diabetes and Nephropathy. 2019/04/14. New England Journal of Medicine.

10.1056/NEJM0al1811744. 30990260. https://www.nejm.org/doi/full/10.1056/NEJMo0al1811744
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p.2295-2306, vol. 380, N24.



DAPA-CKD (2020)

Randomized
Double-blind

®
mm Placebo-controlled

?

Multicenter

386 sites in 21
countries

N= 4304
GFR 25-75
ml/min
67.5%
diabetes type 2

ACR 200-
5000mg/g

Outcomes

Placebo

&

Kidney

* Decline in GFR at least 50%

* ESKD

* Death from renal causes

14.5%

9.2%

>}r'

Journal Atrticle. Heerspink, Hiddo J.L.Stefansson, Bergur V. et al. Dapagliflozin in Patients with Chronic Kidney Disease. 2020/09/24. New England Journal of Medicine, p. 1436-1446, 383, 15. 1056/NEJM0a2024816.
https://www.nejm.org/doi/full/10.1056/NEJM0a2024816

11.3%

Primary composite Composite kidney
outcome outcome
G | G
P<0.001 P<0.001

6.6%
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* Hospitalization for heart failure
= Death from cardiovascular causes

Composite cardio-

vascular outcome

G

P=0.009

Death from
any cause




Dapagliflozin efekts aGFA izmainas salidzinajuma ar sakotnéjo 4Pasau,esl
limeni Diena
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Months since Randomization
No. of Participants

Placebo 2152 2029 1981 1866 1795 1753 1672 1443 935 447 157
Dapagliflozin 2152 2031 2001 1896 1832 1785 1705 1482 978 496 157
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Journal Atrticle. Heerspink, Hiddo J.L.Stefansson, Bergur V. et al. Dapagliflozin in Patients with Chronic Kidney Disease. 2020/09/24. New England Journal of Medicine, p. 1436-1446, 383, 15. 1056/NEJM0a2024816.
https://www.nejm.org/doi/full/10.1056/NEJM0a2024816




Dapagliflozin — primarie iznakumi*

«  *-jlgsto$s aGFA
samazinajums =50% no
sakotnéja

« HNSV

* Nave no nieru vai KV
notikuma

A Primary Composite Outcome

249 Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
100 50 P<0.001
90 164 Placebo
X 804
g 704 7
s
3 B 9 Dapaglifiozi
E il @ apagliflozin
2
= 404 o T T T T T T T 1
S 3] 0 4 8 12 16 20 24 28 32
E oy
o ﬁ
O T T T T T T T 1
0 4 8 12 16 20 24 28 32
Months since Randomization
No. at Risk
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 831 309
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Journal Atrticle. Heerspink, Hiddo J.L.Stefansson, Bergur V. et al. Dapagliflozin in Patients with Chronic Kidney Disease. 2020/09/24. New England Journal of Medicine, p. 1436-1446, 383, 15

https://www.nejm.org/doi/full/10.1056/NEJM0a2024816

. 1056/NEJM0a2024816.



EMPA-KIDNEY (2022)
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Progressive CKD*  Hospitalization for ~ Hospitalization

6609 patients randomized or CV death CHF or CV death any cause
(per 100 patient yrs)

HR0.72 (0.64-0.82) HR0.84(0.67-1.07) HRO0.86(0.78-0.95)

2-year follow up

eGFR > 20-45 mI/min/1.73 m?

p< 0.001 p=0.15 p=0.003
or
and *sustained 40% eGFR decline / eGFR <10 mUmin / ESKD

Urine Albumin to creatinine . : .
ratio of > 200 mg/g Results were consistentin patients

with and without diabetes
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Journal Article. Empagliflozin in Patients with Chronic Kidney Disease. 2022/11/04. New England Journal of Medicine, p. 117-127. Vol.388. N2. 10.1056/NEJM0a220423336331190. https://www.nejm.org/doi/full/10.1056/NEJM0a2204233



Empagliflozin — primarie iznakumi*

*- jlgsto$s aGFA
samazinajums =240%
no sakotngja
aGFA<10 ml/min vai
HNS V

Nave no nieru vai KV
notikuma

Percentage of Patients with Event

No. at Risk
Placebo
Empagliflozin

100+
90
80+
70+
60+
504
404
30
20+
10

3305
3304

30+
Placebo
20
10+
Empagliflozin
0= T T T 1
0 0.5 1.0 15 20 25 Plicabic
Hazard ratio, 0.72 (95% Cl, 0.64—0.82)
P<0.001 Tl
i - Empagliflozin
T T T T 1
0.5 1.0 1.5 2.0 2.5
Years of Follow-up
3250 3129 2243 1496 592
3252 3163 2275 1538 624
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16.9%
N=558

13.1%
N=432

Journal Article. Empagliflozin in Patients with Chronic Kidney Disease. 2022/11/04. New England Journal of Medicine, p. 117-127. Vol.388. N2. 10.1056/NEJM0a220423336331190. https://www.nejm.org/doi/full/10.1056/NEJM0a2204233



Empaglifiozin efekts aGFA izmainas salidzinajuma ar

sakotnéjo limeni

Estimated GFR (ml/min/1.73 m?)

40-

354

30+

25+

20+

Empagliflozin

Placebo

Difference

Empagliflozin  Placebo (95% Cl)
Total -2.16+0.08

Long-Term -1.37+0.08

-2.92+0.08 0.75 (0.54-0.96)
~2.75+0.08 1.37 (1.16-1.59)

I I I I I I

1
0 2 6 12 18 24 30 36

Months after First Dose of Empagliflozin or Placebo
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Journal Article. Empagliflozin in Patients with Chronic Kidney Disease. 2022/11/04. New England Journal of Medicine, p. 117-127. Vol.388. N2. 10.1056/NEJM0a220423336331190. https://www.nejm.org/doi/full/10.1056/NEJM0a2204233
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Empagliflozin efekts HNS riska mazinasana atseviska /'pasauues’
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Hazard Ratio for Progression of Kidney Disease
Subgroup Empagliflozin Placebo or Death from Cardiovascular Causes (95% Cl)

no. of patients with event/total no.

Diabetes mellitus ;
Present 218/1525 306/1515 — 0.64 (0.54-0.77)
Absent 214/1779  252/1790 -] 0.82 (0.68-0.99)
Estimated GFR
<30 ml/min/1.73 m? 247/1131  317/1151 —— 0.73 (0.62-0.86)
=30 to <45 ml/min/1.73 m? 140/1467  175/1461 — . 0.78 (0.62-0.97)
=45 ml/min/1.73 m? 45/706  66/693 -—— 0.64 (0.44-0.93)
Urinary albumin-to-creatinine ratio i
<30 42/665  42/663 . 1.01 (0.66-1.55)
=30 to =300 67/927  78/937 — B 0.91 (0.65-1.26)
300 323/1712  438/1705 - 0.67 (0.58-0.78)
All patients 432/3304  558/3305 s 0.72 (0.64-0.82)
[ T 1

0.5 1.0 1:5 2.0

Empagliflozin Better Placebo Better

Journal Article. Empagliflozin in Patients with Chronic Kidney Disease. 2022/11/04. New England Journal of Medicine, p. 117-127. Vol.388. N2. 10.1056/NEJM0a220423336331190. https://www.nejm.org/doi/full/10.1056/NEJM0a2204233




SGLT2i un HNS pétijumu populacija, atkariba no aGFA un Pasaules’

- - . - . - Nieru
UAKR (urina albumina/kreatinina attieciba) ‘Diena
Albuminuria stage, description and range (mg/qg) ( \
EMPA-KIDNEY populacija!
Al A2 A3 Pacienti +/-CD un aGA 45 -90
Normal-to-mildly Moderately Severely ml/min/1.73 m? un
increased increased increased UAKR f/i?o mo/g
<30 30-300 >300 aGFA 20 -45 ml/min/1.73 m?
o G1 290
> p
S £ G2 60—89 CREDENCE populacija3
oM Pacienti ar T2CD un HNS
S : G3a 45-59 aGFA 30-90 ml/min/1.73 m?
O c un UAKA >300 mg/g
© = G3b 30-44 I
SE
| G4 15-29
@) DAPA-CKD populacija*
& G5 <15 Pacienti +/-CD un aGFA 25-

75 ml/min/1.73 m2 un UAKA

Low risk* Moderately increased risk ’tiigh risi . Very high risk L 2200 mg/g )
- '-*
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1. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2013;3:1; 2. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2022;388:117;
3. Perkovic V et al. N Engl J Med 2019;380:2295; 4. Wheeler DC et al. Nephrol Dial Transplant 2020;35:1700



SGLT2i darbibas mehanisms

normala tubulo-glomerulara izmainita tubulo-glomerulara atjaunota tubulo-glomerulara
A atgriezeniska saite B atgriezeniska saite C atgriezeniska saite
e ®
$ < o £
palielinats
macula GFA  samazinita Na piegade  aferentds gfa 9 .
atbilsto3s aferentas =1. denss aferentas arteriolas '3 _8 = GFA ) palielinata Na pievade
ol normals vezodiisticila macula densa 3inam arteriolas normalizécija / macula densa $inadm
arteriolas tonuss GFA / ) konstrikcija ‘

SGLT-2 P
STGL-2
l é inhibicija
I
fiziologiski hiperfiltracijas diabétiskas SGTL2i mazina hiperfiltraciju,
nefropatijas gadijuma izmantojot tubulo-glomerularo

atgriezenisko saiti

Adaptéts no Sarafidis P, Ferro CJ, Morales E, Ortiz A, Malyszko J, Hojs R, et al. SGLT-2 inhibitors and GLP-1 receptor agonists for nephroprotection and cardioprotection in patients with diabetes mellitus and chronic kidney disease. A consensus statement by the
EURECA-m and the DIABESITY working groups of the ERA-EDTA. Nephrology Dialysis Transplantation. 2019 Feb 1;34(2):208- 30.
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* Pretiekaisuma

« Palélina fibrozes attitibu « Paléelina nieru
* Tubulu protekcija funk_cij_as_v
- ) pasliktinasanos
 Endotélija protekcija « Samazina urinskibes
« Glikozes mazinasana, svara un aptaukosanas limeni
kontrole

. 2
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SGLT2i loma anémijas korekcija

Nieru

lo, Diena
consumption

A

1Sirtuin 1 Worsening Improved Improved
local hypoxia inflammation hypoxia

1Viability
EPC

v

Increased IHIF1a
iron availability? THIF2a

¥

IFerritin TEPO in 1EPOQ in " osmotic | " Diuretic |
the kidney the liver? . diuresis - activity ‘

TErythropoiesis Haemoconcentration \

THb/Hct

Francesco Locatelli, Lucia Del Vecchio, Cardio-renoprotective effects of SGLT2 inhibitors—the role of anaemia correction, Nephrology Dialysis Transplantation, 2024;, gfae019, https://doi.org/10.1093/ndt/gfae019



https://doi.org/10.1093/ndt/gfae019

SGLTi — medikamentu drosSiba Pasaules.
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Cukura diabéts Nav cukura diabéta
Chro nic kidney disease o Te
Mean eGFR: 45 mL/min per 1.73m’ Mean eGFR: 40 mb/min per 1.73m*
5] 13 11 7 t 00 kst
- n_. . P e B e S = e — -[----I----.----_—_-
‘E s- ) - 3 Kidney disease progression
£ o ¥ prog
3 i o -107 i -5 3 Acute kidney injury
= g = -154 -11 7 [ Cardiovascular death or hospitalisation
E & E =20 = for heart failure
9 25 _35- - [ Ketoacidosis
g § - A A 1 Lower limb amputation®
283 -3
.
; "E =35 g
i =40 =
'qg ] L] I 1] | ] ] ] L] I L

Place bo population
mean event rate 29 19 47 12 7 48 16 1 06

%
= Nieru veselibu
ikvienam

Baigent C, Emberson J, Haynes R et al. Impact of diabetes on the effects of sodium glucose co-transporter-2 |nh|5"t0rs on kidney outcomes: collaborative meta-analysis of large placebo-controlled trials. Lancet North Am
Ed 2022;400:1788-801, https:/doi.org/10.1016/S0140-6736(22)02074-8



https://doi.org/10.1016/S0140-6736(22)02074-8

Ko saka globalas vadlinijas?

American Heart Association,
American College of Cardiology,
Heart Failure Society of America,

European Society of Cardiology
American Diabetes Association,

European Association for the

Study of Diabetes

Kidney Disease Improving

Outcomes

) 3

Strarptautiskas HNS, SM
un T2CD vadlinijas
rekomende SGLT2
inhibotorus ka pirmas-
linijas medikamentus
pacientiem ar T2CD,
HNS un KVS risku
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SGLT2i rekomendé ‘mena

Pacientiem ar 2. tipa cukura diabétu, aGFA

>20 ml/min.

Pacientiem ar HNS un hronisku sirds
mazspéju vai aGFA >20 ml/min., albuminariju
(ACR) >200 mg/g

Pacientiem ar HNS, aGFA 20 - 45 mI/min. e,

[~

albuminuriju (ACR) <200 mg/g = =

s N\ \ é‘ 1
)4 P
A f% Nieru veselibu e -‘
S ikvienam G‘OB;L o




CKD?
Yes | No

- - MNo-DM DM
Ar skatu nakotne ) i
eGFR 45-90 mifmin/1.73 m? AND eGFR = 20-60 ml/min/1.73 m?
UACR = 22 mg/mmol (200 mg/g) OR
OR

L uACR = 3.39 mg/mmol (30 mg/g)

eGFR 2 20-45 mlimin/1.73 m?

] [
Primary ( Secondary glomerular disease ( Assess cardiometabolic phenotype
glomerular disease (e.g. FSGS) or Blood pressure control

other CKD* L Manage cardiovascular risk
Prompt remission with No immunosuppression indicated | Adverse cardiometabolic phenotype
immunosuppression or (e.g. heart failure or inclusion criteria

expected Prompt remission not expected for EMPAREG OUTCOMES OR

. _ DECLARE-TIMI 58)***

Institute
immunosupprassion

Remission | Mo complete | [ SGLTZi plus |
] gion™ |
A

remission l RASI

e w

&

As of February 2023, only ADPKD has besn excluded from placebo-controlled clinical trials with primary endpoint kidney events
™ UACR < 30 mglg
*** Established atherosclerotic cardiovascular disease (ASCVD) (coronary, peripheral vascular, or cerebral artery disease)

—fv\ Nieru veselibu
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Mark PB, Sarafidis P, Ekart R, Ferro CJ, Balafa O, Fernandez-Fernandez B, Herrington WG, Rossignol P, Del Vecchio L, Valdlwelso JM, Mallamaci F, Ortiz A, Nistor |, Cozzolino M. SGLT2i for evidence-based cardiorenal protection in diabetic and non-diabetic chronic
kidney disease: a comprehensive review by EURECA-m and ERBP working groups of ERA. Nephrol Dial Transplant. 2023 Oct 31;38(11):2444-2455. doi: 10.1093/ndt/gfad112. PMID: 37230946; PMCID: PMC10615631.



RISK CALCULATION o

If you don't have the information required below talk to your doctor.

Age (Yrs) Sex Region
Select v Select v
GFR (M/Min/1.73M2) Urine Albumin: Creatinine Ratio Units

o o Select ¥

A u——"—z Nieru veselibu
S ikvienam

https://kidneyfailurerisk.com/
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Kliniskais gadijums $oe '
) VTrletIS, 46 gadl Patient risk of progression to kidney failure requiring dialysis or

e 44 gadu vecuma saistiba ar et

nefritiskus sindromu veikta NPB m m

(07.09.2021.), kur apstiprinata [] 34 0 1 08 0
diagnoze IgA nefropatija ' ! ' L
¢ TObrId Serur?a kreatlnlns 123 Risk thresholds used in health systems include:
mkmOVl, G FA 64 mllmln, = 3-5 % over 5 years for referral to a kidney doctor
. = as » 10 % over 2 years for team based care (Kidney Doctor, Nurse,
albumlnurlja 51’33 mg/I Dietician, Pharmacist)
P UZSékta teraplja ar AKEI « 20-40 % over 2 years for planning a transplant or fistula
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Kliniskais gadijums

o 2022.9. oktobri seruma kreatinins 113

mkmol/l, GFA 70 ml/min, albumindrija
49,75 mq/l

Uzsakta terapija ar T. Dapagliflozin 10
mg x 1

2024.g. janvari seruma kreatinins 97
mkmol/l, GFA 84 ml/min, albumindrija
13,52 mg/l
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Patient risk of progression to kidney failure requiring dialysis or

transplant:

[~z venrs [l AT venRs
0.0100 0.00 %

Risk thresholds used in health systems include:

3-5 % over 5 years for referral to a kidney doctor
10 % over 2 years for team based care (Kidney Doctor, Nurse,
Dietician, Pharmacist)

20-40 % over 2 years for planning a transplant or fistula

S »—"@1 Nieru veselibu
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PALDIES PAR UZMANIBU!
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