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Kronik Bobrek Hastaliginin Tanimi ve Evrelemesi

Bobrekte 3 aydan uzun suiren yapisal veya islevsel bozukluklarin olmasi

Kronik Bobrek Hastaligi Kriterleri
(Herhangi birinin 3 aydan uzun siire olmasi gerekir)

Bobrek Hasari

e Alblimindri (230 mg/24 saat;

Gostergeleri albuimin/kreatinin orani 230 mg/g)
* |drar sedimenti bozukluklari
* Tubuler hasara bagli elektrolit
bozukluklari ve diger bozukluklar
* Bobrek histolojisinde bozukluklar
e Goruntuleme yontemleri ile
saptanan yapisal bozukluklar
* Bobrek transplantasyonu hikayesi
GFR’nin GFR <60 mL/dk./1.73 m? (Evre 3a-5)
Azalmasi

KDIGO (Kidney Disease Improving Global Outcomes) 2012 Clinical Practice Guideline
for the Evaluation and Management of Chronic Kidney Disease. Kidney Int Vol 3, Issue 1, January 2013

Prognosis of CKD by GFR
and Albuminuria Categories:
KDIGO 2012

Persistent albuminuria categories
Description and range

A1 A2 A3
N%W(ﬂ;,m Moderately Severely
increased increased increased
<30 mg/g 30-300 mg/g >300 mg/g

<3 mg/mmol 3-30 mg/mmol >30 mg/mmol

«‘g G1 | Normal or high >90

™

N o

= O | G2 | Midly decreased 60-89
c

2§

e Mildly to moderately

"é & 38 | jocreased Sl

-c

“w 0 Moderately to

0= '

'5 a G3b severely decreased 30-44

28

% o [ G4 | Severely decreased 15-29

o0

1

"0'- G5 | Kidney failure <15

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high risk; Red, very high risk.




Kronik Bobrek Hastaliginin Prevalansi

Map 2.1 | CKD prevalence, DALYs attributed to CKD, death attributed to CKD
O CKD prevalence  © DALY attributed to CKD € Death attributed to CKD
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ISN-Global Health Atlas 2023



Evre V Kronik Bobrek Hastaliginin Prevalansi

Map 2.5 | Global prevalence of treated kidney failure Ortanca preva|an5: 823 mnb

Rate per million population (pmp), age = 18 years

<556 pmp M 556.0-822.7 pmp M 822.8-1113.9 pmp M=1114 pmp Data not reported

ISN-Global Health Atlas 2023



Renal Replasman Tedavilerinin Maliyeti

Figure 3.1 | Median cost of KRT

(2021 US$)

Low income
Lower-middle income
Upper-middle income

High income

ISN-Global Health Atlas 2023

© In-center HD cost
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[ $10m15
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© In-center HD cost
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© CAPD cost
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Asagidakilerden hangisi bobrek sagligimizin korunmasi icin
almamiz gereken onlemlerden biridir?

a) Ayaklarimizi tsitmemek

b) Sigara icmemek

c) Asiri cay ve kahve tiketiminden kacinmak
d) Guinde en az 2.5 litre su icmek

e) Rafine tuz yerine kaya tuzunu tercih etmek
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Turkiye’de RRT Gerektiren Son Donem Bobrek Hastaliginin
insidansi ve Prevalansi
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Registry of the Nephrology, Dialysis and Transplantation in Turkey



SDBH Ol

Nephrol Dial Transplant (2011) 26: 1862-1871
doi: 10.1093/ndt'gfg656
Adwvance Access publication 4 November 2010

-
 e—

A population-based survey of Chronic REnal Disease In Turkey—the
CREDIT study

Dcparrmcnr of Medicine, Erciyes University Medical Faculty, Kayseri, Turkey, *Nephrology Division, Department of Medicine, Gazi
University Mcdlcal Faculty, Ankara, Turkey, “Nephrology Division, Department of Medicine, Ankara University Medical Faculty
Ankara, Turkey, Ncphm ogy Division, Department of Medicine, Hacettepe University Medical Faculty, Ankam, Turkey, Ncphm 05'\
Division, Department of Medicine, Istanbul University Cerrahpasa Medical Faculty, Istanbul, Turkey, "Nephrology Division,
Department of Medicine, Istanbul University Istanbul Medical Faculty, Istanbul, Turkey, SNcphr:)l(:g.\-' Division, Department of
Medicine, Dicle University Medical Faculty, Diyarbakir, Turkey, *Nephrology Division, Department of Medicine, Dokuz Eyliil
University Medical Faculty, Tzmir, Turkey, '“Nephrology Division, Department of Medicine, Ege University Medical Faculty, [zmir,
Turkey and ”Ncphr()l()g.\f Division, Goztepe Training and Research Hospital, Istanbul, Turkey

KBH: Bobrekte hasar bulgularinin varligi ve/veya GFR’de (basitlestirilmis MDRD formli ile hesaplanan) azalma




CREDIT Calismasi

(Chronic REnal Disease In Turkey)

Degisik Yas Gruplarinda Kronik Bobrek Hastaliginin Prevalansi

60
54.7
%
50
41.3
40
32.7
30
20 15.7
) I
0
<30 30-39 40-49 50-59 60-69 70-79 Genel
Yas Popiilasyon

Siileymanlar et al: Nephrol Dial Transplant 26: 1862 — 1871, 2011



Tlurkiye’de Hemodiyaliz Hastalarinda
Bobrek Yetersizliginin Nedenleri

Diabetes mellitus 0 35,66
566
Hipertansiyon (0 30,64*

4,95

Kronik glomerulonefrit

Polikistik bobrek hastaligi 4,09
Amiloidoz 1,29

Obstriiktif nefropati ] 1,06

Tubulointerstisyel nefrit [ 0,82

Renal vaskiiler hastalik E 0,66
Diger 6,93

Nedeni bilinmeyen | 13,90

0 5 10 15 20 25 30 35 40
Yiizde (%)
*Hipertansiyonun primer degil, kronik bobrek yetmezligine bagli olusan sekonder hipertansiyon olduguna dair kuvvetli siipheler vardir.

Registry of The Nephrology, Dialysis and Transplantation in Turkey, Registry 2021
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CREDIT Calismasi

(Chronic REnal Disease In Turkey)

Kronik Bobrek Hastaliginin Evrelerinin Prevalansi

6
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5 4.7
4
3
2
1
0
1 2 3

Evre
Siileymanlar et al: Nephrol Dial Transplant 26: 1862 — 1871, 2011



Kronik Bobrek Hastaliginin Dogal Seyri
27,998 Hastanin® 5.5 Yil Boyunca Takibi

Evre 2-4

Kronik Bobrek Hastaligi
(GFR 15-89 mi/dk/1.73m?)

@ %24.9

Renal Replasman
Tedavisi

Keith et al.: Arch Intern Med 164: 659-663, 2004 *Third National Health and Nutrition Examination Survey (NHANES III)




Kronik Bobrek Hastaliginda Morbidite ve Mortalite
The Kaiser Permanente Renal Registry (n=1,120,295)

Kardiyovaskuler Olaylar

A B
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2uv T 3
L 58 o
[Py ] < ] = I.ﬁ
E.n £ %: 0.76 1.08 E 54 211 3.65
Lg 0 I I I I I ﬁn 0 I_ I I I I
=60 45-59 30-44 15-29 =15 =60 45-59 30-44 15-29 <15
Estimated GFR (ml/min/1.73 m?2) Estimated GFR (ml/min/1.73 m?)
No. of Events 25803 11,569 7802 4408 1842 No. of Events 73,108 34,690 18580 8809 3824

Goetal.: N EnglJ Med 351: 1296-1305, 2004



Kronik Bobrek Hastaliginda Kardiyovaskiler Risk Faktorleri

* Age « Left ventricular
+ Male sex hypertrophy
* Hypertension » Diabetes
* Smoking * Dyslipidemia
o ,_,5/.\“’;
® O NOVEL AND UREMIA RELATED RISK FACTORS P |
Oxidized Oxidative stress Sympathetic activation
® LDL @
Subclinical hypothyroidism i A A
‘.\ Inflammation &}U

Uremic bone disease

- { )
Endothe!ial Protein-energy wasting T =
dysfunction -

] Insulin resistance . /
-~ Anemia ~

Vascular calcification

Leukocyte
activation

-

Volume overload .

Uremic toxins -8 (. =
Fat mass: adipokine imbalance — e = —_{%5
Genetics/epigenetics —_— 1‘793(, -

Coagulation disorders

Atherosclerotic plaque

Stenvinkel et al.: Clin ] Am Soc Nephrol 3: 505-521, 2008



Kronik Bobrek Hastaliginda Hedef

Kardiyorenal
Koruma

5 10 15 20 25
Yillar



Kronik Bobrek Hastalarinda Kan Basinci ve Yillik GFR Kaybi

Ortalama Arter Basinci (mmHg)
95 98 101 104 107 110 113 116 119

O|||||||=||||||||||=||||||||||||||||||||||
\ I I
2T ! ! r=0.69; P < 0.05
— I - L] ’ L]
S 4 !
~. |
= I
s o
-
E 3} Tedavisiz
E Hipertansiyon
o -10 | \
-12 : :
130/85 140/90
14 -
Parving HH, et al. Br Med J. 1989. Maschio G, et al. N Engl J Med. 1996.
Viberti GC, et al. JAMA. 1993. Bakris GL, et al. Kidney Int. 1996.
KlahrS, et al. N Eng J. Med 1994. Bakris GL. Hypertension. 1997.
Hebert L, et al. Kidney Int. 1994. The GISEN Group. Lancet. 1997.

Lebovitz H, et al. Kidney Int. 1994.
Bakris GL et al: Am J Kidney Dis. 36(3):646-661, 2000



Bobrek Hastaliginin ilerleme Hizi

N\

8 ml/dak/yil 2 ml/dak/yil
: #Gml/dak/ I
VI

‘ 4 ml/dak/yil

1 ml/dak/yil

GFR (ml/dak)

4 I8 1l2 1|6 2|0
Zaman (yil)

Toto: Kidney Int 64: 2331-2341, 2003



Kronik Bobrek Hastaligi Erken Taninmali!

Determine at-risk
individuals and
populations

Consider other factors including

© Demographics, older age, race/ethnicity

© Other systematic diseases that impact
kidneys

© Genetic risk factors

© Environmental exposures

woww thieisn.orgfinitistives fckd -early-screening-intervention/#Quick-Guide-and- Infographics




Renin-Anjiyotensin-Aldosteron Sistemi ve Renal Potasyum Atilimi

Angiotensin-converting Angiotensin
enzyme inhibitors receptor blockers

Adrenal

Angiotensin | I » Angiotensin |l I gland
| OOO OOO
[ Direct renin inhibitor ) I > Aldosterone
Renin ) T :
4 . A Impaired
A
Impa(;;er::ie':ease aldosterone
NSAID mechanism
S -
Adrenal disease
] e i )
Cycloggg?iﬁmleoigi:ilimus Juxtaglomerular cells Sodium channel Heparin
Diabétes blockers Ketoconazole
Elderl . Amiloride
L y Afferent arteriole Triamterene
Trimethoprim
Pentamidine
Na* Na* . I )
K* K* Aldosterone
receptor blockers
Lumen Spironolactone
(-) Collecting duct DEpIer_enone
(principal cell) rospirenone

Clase et al: Kidney Int 97: 42-61, 2020



Hiperkalemi (Hiperpotasemi)

[K*] >5.0 mmol/L

*Yatan hastalarin % 1 — %10’unda gorulur.

Siklikla belirti vermez.

Aniden ortaya cikabilir.

Olumciil olabilir.




Serum Potasyum Diizeyi Arttikca Oliim Oranlari Artmaktadir

41,7

27,1

19,5

3 Yillik Mortalite Orani, %

1,6
I

Normal ( 3,6 - 5,0 mEq/L) Yikselmis (5,1-5,4 mEq/L) Yiksek(5,5-59mEqg/L) Cok Yiksek (=6,0mEg/L)
Serum Potasyum Duzeyi

Kidney International Reports (2019) 4, 1248-1260



Hiperkalemi Kisa Dénem ve Uzun Donem Mortalite ile iliskilidir

* 93,667 Hasta; Ortalama takip stiresi 3.27 yil; Ortanca yas 64
* Ortalama potasyum diizeyi: 5.29 mmol/L

12

10,37

10

8,14 7,86

5,48

1,02

Tum nedenli 6lim Kisa donem mortalite Uzun donem mortalite KV olaylar Yogun bakim yatis

100 hasta yili basina insidans orani

* Kisa donem < 30 giin; Uzun dénem >30 giin
Kidney Int Rep (2021) 6, 1309—-1316; https://doi.org/10.1016/].ekir.2021.02.038



Hiperkalemi ile Iliskili Mortalite Riski
Ek Hastaliklarin Varliginda Daha da Yukselir

18 aylik bir donem boyunca serum potasyum diizeyi ve mortalite arasindaki iliski (N=911.698)
1.0

Hipokalemi Normokalemi . Hiperkalemi '

33 Mortalite K:5.0-5.5 K:5.5-6.0 K>6.0
orani 3.5 Mortalite Mortalite Mortalite orani 6
08 kat yi:lkSEk oral?;tl.G ora':\;tz.s kat yuksek
0.7 - yiiksek ALl KY, KBH ve DM
0.6 -
0.5 KBH
KY
04
03 —~ DM
02 _ - - Kontrol grubu®
01 §-~. —— :
0 ————————— T = = - ' |
e 80

Serum K* (mmol/L)

9ABD'de codrafi olarak cesitlilik iceren bir popiilasyondan elde edilen tibbi kayitlarin retrospektif analizi; *Bilinen KY, KBH, DM, KVH veya HTN bulunmayan bireylerden olusan kontrol grubu
KBH, kronik bébrek hastali§i; KVH, kardiyovaskiiler hastalik; DM, diabetes mellitus; KY, kalp yetersizligi; HK, hiperkalemi; HTN, hipertansiyon. Collins AJ, et al. Am J Nephrol 2017;46:213-221



Hiperkalemi Kronik Bobrek Hastalarinda RAASi Baglanmamasinda
ve Tedavinin Devam Ettirilmemesinde Onemli Nedendir

Ortalama 22 ay takip edilen 279 kronik bébrek hastasi
Baslangic ortalama GFR: 33.3 ml/dk/1.73m? ve K*: 4.73 mEq/L

RAASi devam etmeme nedeni

% 66,6

RAASi baslanmama nedeni

% 13,8

Hiperkalemi Akut bobrek Renal arter Hipotansiyon Cok disiik Hiperkalemi  Akut bobrek  Renal arter  Hipotansiyon Cok distk GFR
hasari stenozu GFR hasari stenozu

Yildirim T et al: Ren Fail. 2012;34(9):1095-1099.



Kardiyorenal Riski Yiiksek Olan Hastalarin Cogu ideal Dozda
Renin-Anjiyotensin-Aldosteron Inhibitérii Almamaktadir

RAASI doz diizeylerinin komorbidite grubuna gore dagilimi!

B Maksimum doz B Submaksimal doz B Tedaviyi birakan
100 —
90
80
70—
€ 60-
o
- 50
i
©  40-
I
30
20
10 22 21 21 19 19
O —
KBH 3-4 veya KY DM+KY DM+KY? DM DM¢ KBH 3-4 KY, KBH 34,
yada DM +KBH 3-4 +KBH 3-4° +KYd KBH yok 3-44 KY yok“
(N=100.907) (N=4.072) (N=7.980) (N=18.876) (N=75.349) (N=7.839) (N=9.653) (N=30.850)

Retrospektif bir ABD ¢alismasinda, 5 yillik bir periyotta en az 1 RAAS inhibitori recete edilen hastalar; veriler hastanelerde saglanan hizmetlerin yani sira muayenehane ve ayakta tedavi kosullarini da
icermektedir.2Komorbidite grubunda KBH evre 3 ila 4 hari¢ tutulmamistir; (Komorbidite grubunda KY hari¢ tutulmamustir; SKomorbidite grubunda KBH evre 3—4 veya KY hari¢ tutulmamistir;

DM, bu komorbidite gruplarinda hari¢ tutulmamistir.KBH, kronik bébrek hastaligi; DM, diabetes mellitus; KY, kalp yetersizligi; RAASI, renin-anjiyotensin-aldosteron sistemi inhibitor(

Epstein M, et al. Am J Manag Care 2015;21:5212-5220



Renin-Anjiyotensin-Aldosteron inhibitorii Tedavisinin
Suboptimal Dozu Mortalitenin iki Katina Cikmasina Neden Olmaktadir

Retrospektif bir ABD ¢alismasinda, 5 yillik bir periyotta en az 1 RAASi regete edilen hastalar; veriler hastanelerde saglanan hizmetlerin
yani sira muayenehane ve ayakta tedavi kosullarini da icermektedir.

| Maksimum doz? ™ submaksimal doz? B Tedaviyi birakan?

KBH evre 3-4 9,8% 20,3% 2,4%
(doz kategorileri genelinde
toplam N=43.288 hasta)
Kalp Yetersizligi 13,7% 27,7% 30,1%
(doz kategorileri genelinde
toplam N=20.529 hasta)
(doz kategorileri genelinde
toplam N=79.087 hasta)
Toplam popilasyon 4,1% 8.29% 11,0%
(doz kategorileri genelinde

Diabetes Mellitus
toplam N=201.655 hasta)

Onceki RAASi dozuna gére mortalite, hastalar (%)

aMaksimum doz RAASi tedavisi alanlarda, dahil etme kriterleri, indeks tarihinden énce 12 aylik verilerin bulunmasini gerektirmistir
KBH, kronik bobrek hastaligi; RAASI, renin-anjiyotensin-aldosteron sistemi inhibitori
Epstein M, et al. Am J Manag Care 2015;21:5212-S220



Stopping Renin-Angiotensin System Inhibitors in
Patients with Advanced CKD and Risk of Adverse
Outcomes: A Nationwide Study

Isvec Bobrek Kayit Sistemi (2007 — 2017)

e Nefrologlar tarafindan RAS inhibitéru tedavisi altinda takip edilirken evre
4 KBH (tGFH <30 mL/dk./1.73 m?) gelisen hastalar

e RAS inhibitoru tedavisine devam edilmesi ile RAS inhibitdri tedavisinin 6
ay icinde kesilmesinin riskleri karsilastirildi.

e Riskler:
»5 yil icinde tiim nedenlere baglh 6lim
»Major advers kardiyovaskiler olaylar
»Renal replasman tedavisine baslanmasi

Fu et al: JASN 32: 424-435, 2021



Stopping Renin-Angiotensin System Inhibitors in
Patients with Advanced CKD and Risk of Adverse
Outcomes: A Nationwide Study

oLUMm

—— RASI Discontinuation
RASI Continuation

w
o
|

—h
o O
| |

Cumulative probability of Death (%)

5 YILLIK OLUM RISKi

RASi kesilenler: %54.5; RASi devam edilenler: %40.9

Fu et al: JASN 32: 424-435, 2021




Stopping Renin-Angiotensin System Inhibitors in
Patients with Advanced CKD and Risk of Adverse
Outcomes: A Nationwide Study

MAJOR ADVERS KARDIYOVASKULER OLAY

~
o
|

—— RASI Discontinuation
RASI Continuation

o))
o
|

W
o
|

—_—
o O
I l

Cumulative probability of MACE (%)

5 YILLIK MAJOR ADVERS KARDIYOVASKULER OLAY

RASi kesilenler: %59.5; RASi devam edilenler: %47.6

Fu et al: JASN 32: 424-435, 2021




Stopping Renin-Angiotensin System Inhibitors in
Patients with Advanced CKD and Risk of Adverse
Outcomes: A Nationwide Study

RENAL REPLASMAN TEDAVISI

~J
o
|

—— RASI Discontinuation
RASIi Continuation

&)
o
|

W
o
|

—_—
o O
| |

Cumulative incidence of KRT (%)

5 YIL iCINDE RENAL REPLASMAN TEDAVIiSI GEREKSINiMI

RASi kesilenler: %36.1; RASi devam edilenler: %27.9

Fu et al: JASN 32: 424-435, 2021




DASH Diyeti Gibi ““Kalp icin Saghkli”’ Diyetlerin

Sodyum icerigi Diisiik Fakat Potasyum icerigi Yiiksektir

/ K*icerigi zengin \ 4igeri§i zengin sebzeler / K* icerigi zengin \

olan diger gidalar

DASH, Hipertansiyonu Durdurmak icin Diyet Yaklasimlari
1. Mayo Clinic. Sample menus for DASH diet. Available at:
February 2019); 2. National Kidney Foundation. Available at:



https://www.mayoclinic.org/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/dash-diet/art-20047110
https://www.kidney.org/sites/default/files/02-10-7271_ABG_Hyperkalemia_Card_P11b.pdf

Diyetle Potasyum Aliminin Kisitlanmasi
Cogunlukla Hiperkalemi Tedavisinde Yetersiz Kalmaktadir'

Yapilan bir ankette, hekimler (n=438) diyetle K* aliminin azaltilmasini 6nerdi:>2

o0 00 %64
" " " " KBH (diyalize giren) ve " " " KBH (non-diyaliz) ve hiperkalemisi olan

hiperkalemisi olan hastalar hastalar

* Diyet potasyumunun kisitlanmasi yoluyla hiperkalemi yonetimi stratejisinin etkililigine
dair yuksek kaliteli kanit eksikligi vardir:>

* Dusik K* diyeti hastalari Gnemli besinlerden yoksun birakabilir ve kalp saghigi i¢in
onerilen diyetle celisebilir34

* KBH hastalarinda diyet diizenlemelerine uyulmasi ve bunun surdurulmesi
zordur34s9

2438 nefrolog, PCPs, endokrinologlar, kardiyolohlar ve hematologlar; Hiperkalemi K* >5.0 mmol/L olarak tanimlandi; Mevcut akut bobrek hasari veya bébrek tansplantasyon éykiisti olmayan yetiskin KBH hastalari.>

KBH = Kronik bobrek hastaligi; PCP = primary care physician.

1. Palmer BF et al. Mayo Clin Proc. 2021;96(3):744-762; 2. Ikizler TA et al. Am J Kidney Dis. 2020;73(3)(suppl 1):51-S107; 3. Clase CM et al. Kidney Int. 2020;97(1):42-61; 4. Clegg DJ et al. Kidney Med. 2020;2(4):476-
487; 5. Tafesse E et al. Poster presented at: ASN Kidney Week 2019; November 5-10, 2019; Washington, DC. TH-PO235; 6. KDIGO Diabetes Work Group. Kidney Int. 2020;98(45):S1-S115; 7. Palmer SC et al. Am J
Kidney Dis. 2015;65(4):559-573; 8. Tafesse E et al. Poster presented at: ASN Kidney Week 2018; October 26, 2018; San Diego, CA. TH-PO231; 9. Morris A et al. J Ren Nutr. 2020;30(6):556-560.



Orta ve Siddetli Hiperpotasemide Tedavi Algoritmasi

HIPERPOTASEMI

K >5.5 mmol/L

Yalanci hiperpotasemiyi disla

v '

Acil Tedavi Gereken Grup Acil Tedavi Gerekmeyen Grup
K >6.5 mmol/L K <6.5 mmol/L
EKG bulgusu var EKG bulgusu yok
Semptomatik Semptom yok

| !

Diyette potasyum alimini kisitla
ilag listesini gbzden gecir

Disanidan potasyum alimimi durdur ‘

' v '

Insiilin/dekstroz Hidrasyon Tiazid/loop dilretik Oral K baglayicilar (PS,
iV kalsiyum Beta-2 agonistler veya ditretik Asidozun dizeltilmesi patiromer, sodyum
NaHCO; Diyaliz Fludrokortizon zirkonyum siklosilikat)

Tiirk Nefroloji Dernedi Uzman Goérlisii Raporu: Hiperpotasemisi olan hastanin yénetimi, 2021



Potasyum Baglayicilarin Ozellikleri

Sodyum Polistiren Sulfonat Sodyum Zirkonyum Siklosilikat

(SPS) (SzC)

Onay tarihi 1958 ABD: 2018; AB: 2019

Spesifik olmayan sodyum katyon
Mekanizma degisim recinesi, ayrica kalsiyum ve
magnezyumu da baglayabilir

Son derece secicidir; secici olarak K*
iyonlarini yakalar

Baslangi¢ 1-2 saat 1 saat

Gunde Uc¢ kez 10 g (baslangic dozu);

Baslangig dozu Ginde 3-4 kez15 g Giinde bir kez 5 g (idame)

Bolge Kolon Tum gastrointestinal kanal

SPS, ilag reticilerinin Griinlerinin etkililigini kanitlamasini gerektiren 1962 tarihli Kefauver-Harris ilag Degisikliklerinden 6nce FDA (ABD Gida ve ilag Dairesi) onayi almis bir ilagtir

Chaitman M, et al. P T 2016;41:43-50; 2. Sanofi. Resonium A EU Summary of Product Characteristics 2018; Sterns RH, et al. / Am Soc Nephrol 2010;21:733-735; Garimella PS, Jaber BL. Am J Kidney Dis 2016;67:545-547;
AstraZeneca AB. LOKELMAY EU Summary of Product Characteristics 2019



Sodyum Zirkonyum Siklosilikat (SZS)’in Kristal Yapisi

SZS, yetiskinlerde hiperkalemi tedavisi icin endikedir?!

Temel molekuler 6zellikler:13

 inorganik kristalli zirkonyum silikat
bilesigidir
* Polimer degildir.

* Coziinmez, oldukca kararlidir ve suda
genlesmez

¢ Sistemik emilime ugramaz

* Yiiksek K* afinitesi vardir?

* Na*ve H* iyonlarini K* ile degistirir

Kimyasal formiil: \
H,Na,0,Si;Zr*?

Ortalama baglanma bolgesi genisligi:
3A

ajn vitro aktivite her zaman klinik etkililige esit degildir; sekiller yalnizca érnekleme amaglidir

1. AstraZeneca AB. LOKELMAY EU Summary of Product Characteristics 2019; 2. US National Institutes of Health National Center for Biotechnology Information PubChem Open
Chemistry Database. Compound summary: sodium zirconium cyclosilicate (CID 91799284). Available at: https://pubchem.ncbi.nlm.nih.gov/compound/91799284#section=Top
(Accessed February 2019); 3. Stavros F, et al. PLoS One 2014;9:e114686



https://pubchem.ncbi.nlm.nih.gov/compound/91799284#section=Top

Efficacy and Safety of Long-Term Sodium Zirconium |
Cyclosilicate (SZC) for Hyperkalemia C‘JASN

Prospective, Multicenter, Open-label, Single-arm, Two-Part Phase 3 Trial

Cohort Correction Phase Maintenance Phase
&.‘ (U0 UU] U0 UU]
& ﬂ 56 Global sites
24-72 hrs 12 months
Point-of-care
IH plasma K* 2 5.1 n=751 n =746 A
mmol/L twice 66%
g SZC RAAS Inhibitors Adverse
Q Mean age 64 yr 5g /day, titrated A o Events
% (Mean 729IdaY) - onvnue 22% Serious
G Mean eGFR 13% Increased Adverse Events
47 mL/min serum K*<5.1
0 0
‘,ﬂ 746 (99%) J_ﬁ 88 hau=rs 11% Discontinued (A
medication Vv mmol/L N7 99% T 14% Initiated new (Unrelated to SZC)
restrictions
(65% on RAASi) Mean serum K* 4.8 mmol/L Mean serum K* 4.7 mmol/L
' After achievina normokalemia. individualized once- Bruce Spinowitz, Steven Fishbane, Pablo Pergola, Simon Roger, et al. Sodium
pauterachioving oo ‘Q;jfs‘g'f?ijfj'v‘;\;‘;gﬁfE’[;f?;ﬁ},’;‘p;; Ziroonium Cyolosiioats Amond individuals with Hiperkalemia: A 12-Month
ociated with maintenance of normokalemia without Phase 3 Study. CJASN doi: 10.2215/CJN.12651018. Visual Abstract by Divya

AASi changes for <12 months. Bajpai, MD, PhD



> J Nephrol. 2023 Aug 22. doi: 10.1007/s40620-023-01743-4. Online ahead of print.

Sodium zirconium cyclosilicate reconciles
management of hyperkalemia and continuity of
renin-angiotensin-aldosterone system inhibitors: a
retrospective observational study

Wakana Kimura ', Shun Minatoguchi 2 Tomohiro Mizuno 3, Shigehisa Koide T, Hiroki Hayashi 1
Midori Hasegawa !, Daijo Inaguma 4, Naotake Tsuboi '

Study design Main Findings

733 patients ACEIls/ARBs continuation rate at 3 months
Newly prescribed with CPS or SZC &é : =

August 2020 - April 2022 Overall patients (n=174)

CPS, calcium polystyrene sulfonate CPS 72% Vs SZC 89%

$2C, sodium zircons i : -
sodum srEomumeyrsiicate Propensity score-matched patients (n=70)

. 559 patients wers excluded, CPS 74% vs SZC 94%

) . - - e
apmims e Acuanres s A i

Outcome: continuation of ACEIs/ARBs Conclusions

it ol Qurstudy suggested that the administration of
at 3 months after CPS/SZC initiation SZC in patients with hyperkalemia allows for a higher

continuation rate of ACEIs/ARBs than CPS. These findings
suggest that SZC has potential benefits for patients with

Journal of NEPHROLOGY (Saln  CKDrecelving RAASI

official journal of the Italian Society of Nephrology Kimura et al. Journal of Nephrology (2023)




RESEARCH ARTICLE Open Access

The value of maintaining normokalaemia @
and enabling RAASI therapy in chronic
kidney disease

Marc Evans’, Eirini Palaka®, Hans Furuland®, Hayley Bennett*', Cecilia Linde®, Lei Qin® Phil McEwan®’ and
Ameet Bakhai®

Abstract

Background: People with chronic kidney disease (CKD) are at an increased risk of developing hyperkalaemia due
to their declining kidney function. In addition, these patients are often required to reduce or discontinue guideline-
recommended renin-angiotensirraldosterone system inhibitor (RAASI) therapy due to increased risk of hyperkalaemia.
This original research developed a model to quantify the health and economic benefits of maintaining normokalaemia
and enabling optimal RAASI therapy in patients with CKD.,

Methods: A patient-level simulation model was designed to fully characterise the natural history of CKD over a lifetime
horizon, and predict the associations between serum potassium levels, RAASI use and long-term outcomes based

on published literature, The dinical and economic benefits of maintaining sustained potassium levels and therefore
avoiding RAASI discontinuation in CKD patierts were demonstrated using illustrative, sensitivity and scenario analyses.

Results: Internal and external validation exercises confirmed the predictive capability of the model. Sustained potassium
management and ongoing RAASI therapy were associated with longer life expectancy (+ 2.36 years), delayed onset of
end stage renal disease (+ 54 years), quality-adjusted life-year gains (+ 1.02 QALYs), cost savings (£3135) and assodated
net monetary benefit (£23446 at £20,000 per QALY gained) compared to an absence of RAASI to prevent hyperkalaemia.

Conclusion: This model represents a novel approach to predicting the long-term benefits of maintaining normokalaemia
and enabling optimal RAASI therapy in patients with CKD, irmespective of the strategy used to achieve this target, which

may support decision making in healthcare.

Evans et al: BMC Nephrology 2019: 20:31



Impact of Sodium Zirconium Cyclosilicate Plus Renin-
Angiotensin—-Aldosterone System Inhibitor Therapy
on Short-Term Medical Costs in Hyperkalemia:
OPTIMIZEII Real-World Study

16.000 - ® Discontinue RAAS1 +no SZC cohort (n =467)
P<0.001
OContimue RAAS1 + SZC cohort (n =467) 14.153.51
14,000 - ' 43.1%
I
I
12,000 - :
I
“ |
% 10000 - :
g | ‘
- I $8051.08 **
2, $8000 - I
k7] 1
8 I
S q | I
J sod00 P=0.01 |
- $4475.31 :
; 0,
I
$2259.24 = I
$2000 - :
I
I
0 i N
Hyperkalemia-related All-cause
medical costs across all settings medical costs across all settings

Dwyer et al: Adv Ther 2023: 40: 4777-4791



SONUCLAR

* Kronik bobrek hastaligi tim dinyada 6nemli bir halk saglgi sorunudur ve tim
ulkeler icin buyuk bir ekonomik yik olusturmaktadir.

* Kronik bdébrek hastaligi olan hastalarin kardiyovaskiler morbidite ve mortalite riski
yuksektir.

* Renin-anjiyotensin-aldosteron sistemi (RAAS) inhibitorlerinin kronik bobrek
hastalarinin diyalize gidis stresini uzattigi ve 6lUm riskini azalttigi gdsterilmistir.

* Kronik bobrek yetersizligi olan hastalarda RAAS inhibitorleri hiperkalemi riskini
artirir.

* Hiperkalemi, 6limcul olabilecek ciddi bir elektrolit bozuklugudur.

* Hastalar tarafindan iyi tolere edilebilen yeni kusak potasyum dusurtcu ilaclar
(sodyum zirkonyum sikloslikat) RAAS inhibitorlerinin kullanimini kolaylastirmaktadir.

* Sodyum zirkonyum sikloslikat’in kullanilmasinin kronik bébrek hastalarinda
maliyeti-etkin oldugu gdosterilmistir.
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