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Terminologie

e AKI —acute kidney injury

* CKD — chronic kidney disease



Chronické onemocnéni ledvin - CKD

Definice CKD - K/DOQI/NKF 2002

— Poskozeni ledvin po 23 mesice definované jako strukturalni Ci
funkéni patologie ledviny, s/bez snizené GF, projevujici se jako
patologie ukazatelu poskozeni ledvin vcetné patologie slozeni krve
nebo moci nebo zobrazovacich metod

Klinicky ,kritické” hodnoty eGFR

« GFR < 60mL/min/1.73m? (<1,0ml/s) po 23 mésice s/bez
znamek poskozeni ledvin = spravna diagnostika PRD
(konzultace nefrologa ?)

 GFR < 30mL/min/1.73m? (<0,5ml/s)
= reference do nefrologickeé (predialyzacni) pécCe

CKD celosvétoveé trpi asi 500 milionu lidi



Prevalence CKD podle veku

GF total (%)  60-69(%)  70-79(%)
| > 1,5 64,4 39,8 25,6
1| 1,0-1,49 31,2 53,8 48,6
11 0,5-0,99 4,2 6,7 24,6
Y 0,25-0,49 0,2 0,45 1,2
\Y) <0,25 - -

Coresh, JASN, 2005, 16: 180 — 188



NejCastejsi priciny CKD

Diabeticka nefropatie (USA — 43%)

Hypertenzni a ateroskleroticke poskozeni
edvin (USA — 26%, Prevend)

Glomerulonefritidy (Japonsko — 47%, UK-
30%, Australie — 30%)

Chronicke tubulointersticialni nefropatie

ObstrukcCni uropatie a nefropatie
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NejCastejsi projevy CKD

Asymptomatické mocové nalezy

Arterialni hypertenze

Nefriticky syndrom

Nefroticky syndrom

Renalni insuficience nebo selhani

Uroinfekce

Nahodné nalezy pri zobrazovacich vysetrenich
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Albuminurie/proteinurie

a progrese CKD



eGFR predikuje vznik CKD
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Albuminurie predikuje incidenci CHSL
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Cv Albuminurie predikuje de novo diabetes
a hypertenzi v prubehu sledovani

Diabetes mellitus de novo
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Klasifikace a prognoza CKD

Prognodza CKD podle kategorii GF a
albuminurie: KDIGO 2012

Kategorie setrvalé albuminurie

Popis a rozmezi

Al

A2

A3

Normalni az
lehce zvysena

Stredné zvysena

TéZce zvysena

Zelena = nizke riziko (nebo bez CKD — nema-li jiné znamky poskozeni ledvin), zluta = stredn¢ zvysené riziko,

oranzova = vysoke riziko, cervena = velmi vysokeé riziko.

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

G1 Normalni nebo | 21,5
. vysoka
E, G2 Mirné snizena 1-1,49
S5
$ ¢ |G3a | Mirnéaz 0,75-0,99
€ O stfedné snizena
G & |G3b |Stfedné a7téice | 0,5-0,74
L& snizena
o) o
0 G4 TéZce snizena 0,25-0,49
g

G5 Selhani ledvin <0,25




CKD a mortalita



eGFR - prediktor celkove a KV mortality
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Kayser-Permanente Study; n=1.120.295




Chronické onemocneéni ledvin (CKD)
a

kardiovaskularni onemocnéeni (CVD)



Prevalence CKD u KV onemocnéni
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Mimo CHRS, CKD vede | k ICHS
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Kardiovaskularni mortalita (%)
celkova vs. dialyzovani

Mortality of dialysis
patients is
markedly higher
comparing to
general population™

Female

Male

——: dialysis pts
:general population

25-34 35-44 45-54 55-64 65-74 75-84 >85
Age (years)

17 Foley RN et al. AJKD 1998.



Preziti pac.v PDL je zavislé na vstupni urovni
KV funkce

Survival

- == Concentric LVH
-i== | \/ Dilatation

=== Systolic Dysfunction

O 6 12 18 24 30 36 42 48 54 60 66 72 Months

LVH with systolic dysfunction has worse prognosis



Even mild | GFR leads to increase of CV mortality:
HOORN study

Henry: Kl 2002; 62: 1402 - 1407

Middle tertile
634 < GFR < 72.2

Lowest tertile
GFR < 63.4
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Blood pressure and risk of development of ESRD

(MRFIT study)
Klag et al., N. Engl. J. Med., 1996, 334: 13 - 18




Komorbidity vzniklé do 2 let pred zahajenim PDL
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Epidemiologicka data leCby RRT -

Evropa



Pocet pacientu na RRT celosvétové

alb -

2,500,000

426,000

Lysaght, J Am Soc Nephrol, 2002



Evropa - incidence RRT v r. 2002 (PMP)

podle zemé a léecebné modality
(>90 dni, vsSechny vék.skupiny)

Podle individualnich dat Agregovana data

BEHD BTx BEPD
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Incidence do PDL, podle véku, 2001-2011
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Evropa — incidence pac.vstupujicich do RRT - r.2011

S

Q <100 pmp
" 100-150 pmp

. >150 pmp

No data available

= 28
Noordzij M: Clin Kidney J. 2014;7:227-238.



Finsky Registr RRT— 1965-2010 podle PRD

Incidence/million inhabitants
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Klinické problémy lécbé diabetiku v PDL

{ polymorbidita, zejména kardiovaskularni
 obéhova instabilita béhem HD

e autonomni neuropatie (horsi refill tekutin!)
e arytmie
» 1 rigidita cévni (stiffness) — CKD-MBD
cévni pristup
e steal fenomén
* Permcath (30%)

kontrola DM
diabetrické komplikace (Qol)

* slepota
* diabeticka noha (imobilita)

v
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Vztahy AKI - CKD



Progrese CKD — casto nelinearni

(n=846; follow-up >3 roky, min. 8x stanoveni eGFR
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Li, et al. Longitudinal progression trajectory of GFR among patients with CKD. AJKD 2012; 59: 504




Progrese CKD — casto nelinearni

(n=846; follow-up >3 roky, min. 8x stanoveni eGFR
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Li, et al. Longitudinal progression trajectory of GFR among patients with CKD. AJKD 2012; 59: 504



Vzajemny vztah mezi AKI a CKD

Pdsobeni q

dalsich T morbidita,
nefrotoxickych mortalita
faktord

I |

T morbidita, Pdsobeni

mortalita

dalsich

nefrotoxickych
faktord
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Vyvoj klinického stavu a renalni funkce

po prodélaném AKI

(acute kidney injury, ale téz ,,acute on chronic®)



Kumulativni incidence jednotlivych situaci u pac. s AKI
+ pri dimisi s GFR <60 ml/min. (<1,0 ml/s)
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Edward D. Siew et al. JASN 2012;23:305-312



Riziko progrese CKD
(role nutné HD v |écbé AKI z hlediska progrese CKD)
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Porovnani rizika progrese do CKD-4 u pac. po prodelaném AKI bez
vs. s anamnézou nutné |écby HD (vstupni eGFR>45ml/s)

Lo LJ, et al. Dialysis-requiring acute renal failure increases the risk of progressive chronic kidney disease. Kl 2009; 76:893



Duvody k rehospitalizaci pro AKI <30 dnu po
dimisi (1/5 pac., n=111 77/8)

Vstupni dg. pro rehospitalizaci:

* srdecni selhani (13%)

* recidiva AKI (6%)

 CHOPN (3%)

* uroinfekce (3%)

* paliativni péce (3%)

Celkové finan¢ni naklady: median 9320 USD/pac.,
celkem 357 mil. USD

Silver SA, et al. Am J Med, 2016



Jaka opatreni dle stupné poskozeni

renalni funkce ?



Casovy vyvoje poskozeni ledvin

KIDNEY STRESS DECREASED FUNCTION

Normal Increased Risk Damage J GFR Kidney Failure
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[1] Kellum JA, Chawla LS. Nephrol Dial Transplant. 2016;31(1):16-22.
[2] Figure adapted from Lewington AJP, et al. Kidney Int. 2013;84(3):457-467.



Opatreni: - biomarkery
- aktivni vyhledavani rizikovych jedinct
- prevence

KIDNEY STRESS DECREASED FUNCTION

Normal Increased Risk Damage J GFR Kidney Failure
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tress Biomarkers Functional Biomarkers
TIMP-2+IGFBP-7 Serum Creatinine, Urine Output

N 4

[1] Kellum JA, Chawla LS. Nephrol Dial Transplant. 2016;31(1):16-22.
[2] Figure adapted from Lewington AJP, et al. Kidney Int. 2013;84(3):457-467.



Opatreni:

- aktivni vyhledavani tize poskozeni

- |écba kausalni x renoprotektivni

Normal Increased Risk

ASYMPTOMATIC
Stress Biomarkers
TIMP-2+IGFBP-7
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Serum Creatinine, Urine Output

NG
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[1] Kellum JA, Chawla LS. Nephrol Dial Transplant. 2016;31(1):16-22.
[2] Figure adapted from Lewington AJP, et al. Kidney Int. 2013;84(3):457-467.



Opatreni: - |écba (kausalni) + renoprotektivni

- predialyzaéni priprava (+ predTx priprava!!)

KIDNEY STRESS

Normal Increased Risk Damage

N 7
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[1] Kellum JA, Chawla LS. Nephrol Dial Transplant. 2016;31(1):16-22.
[2] Figure adapted from Lewington AJP, et al. Kidney Int. 2013;84(3):457-467.



Opatreni: - RRT lécCba (dialyzacni l[écba + Tx)

KIDNEY STRESS DECREASEI m

Normal Increased Risk Damage J GFR Kidney Failure
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[1] Kellum JA, Chawla LS. Nephrol Dial Transplant. 2016;31(1):16-22.
[2] Figure adapted from Lewington AJP, et al. Kidney Int. 2013;84(3):457-467.



Vyvoj poklesu GFR podle Casovani intervence
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Zavery

1/ CKD pacienti:

* Definice CKD a jeho klasifikace dle eGFR Siroce prijimana
— Krome eGFR se na predikci CHSL uplatnuji dalsi parametry

(albuminurie, hypertenze)

* Incidence CKD vysoka, pac. se ,doziji“ komplikaci; stoupajici (?)

* Pric¢iny CKD — meénici se spektrum, predevsim DM, AS

* Klinické vyznam CKD
— vysoka mortalita, polymorbidita, ekonomicka naroc¢nost, QoL!!
— CKD - rizikovy faktor pro vznik AKI

2/ AKI pacienti:

e zvysSuje se populace pac. prezivajicich AKI a populace pac. s
rozvojem CKD po AKI

* nejvice nejistoty: ,,acute on chronic” AKI s komorbiditami, riziko
rekurence, QoL

e optimalni péce pac. po AKI neni dobre definovana
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