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COCUKLARDA KRONIK BOBREK HASARI
(KBH)

* Bobrek fonksiyonlarinin;
" jlerleyici (progressif)
= geri donusumsiiz (irreversibl)

= uzun sureli kaybi



COCUKLARDA KRONIK BOBREK HASARI

En az biri, en az 3 ay

AlbUminutri (AER 230 mg/24 saat; ACR =30 mg/gr)
idrar sediment anormallikleri

Tubuler bozukluklara bagl anormallikler
Histolojik olarak saptanmis anormallikler
Goruntulemeyle saptanmis yapisal anormallikler

Bobrek nakli hikayesi
GFH azalmasi GFH <60 ml/dk/1,73 m2 (GFH kategorisi G3a-G5)



COCUKLARDA KRONIK BOBREK HASARI
EVRELEME

G1 >90 Normal ya da yuksek

G2 60-89 Hafifce azalmis

G3a 45-59 Hafif-orta derecede azalmis
G3b 30-44 Orta-agir derecede azalmis
G4 15-29 Agir derecede azalmis

G5 <15 Bobrek yetmezligi

KDIGO 2012 Kidney International Supplements (2013)




KRONiIK BOBREK HASARI
EVRELEME

Albiiminiri Kategorileri
(Alb mg/g Cr)

Al A2 A3
Mormal-Hafif | Orta derecede | Agir derecede
artms artmis artmis

<30 30-300 > 300

G1 | Mormal yada yiksek 290

G2 | Hafif azalmis 60-89

G3a | Hafif-orta azalmis 45-59

G3b | Orta-agir azalmis 30-44

GFR Kategorileri
(mg/dk/1.73 m?)

G4 | Agir azalmis 15-29
G5 | Bsbrek yetmezligi <15
Dusuk risk; Orta derecede risk; Yuksek risk; Cok yuksek risk

] _

KDIGO 2012 Kidney International Supplements (2013)




Turkiye COCUKLARDA KBH PREVALANSI

Nephrol Dial Transplant (2012) 27 (Supple 3): 11114611151
doi: 10.1093/ndt/gfs366

NDT

Origina Z A }”'Z'Z.Cle Nephrology Dialysis Transplantation

Chronic renal disease in children aged 5—18 years: a
population-based survey in Turkey, the CREDIT-C study

Oguz Soylemezoglu', Ali Duzova®, Fatos Yal¢inkaya®, Turgay Arinsoy” and Giiltekin Siileymanlar’

* 3622 cocuk-3079 GFH hesaplanmis.
 GFR<90mI/1.73m%dk % 3.47
 GFR<75ml/1.73m%dk % 0.94 (Evre 3-5 KBH)




Tiirkiye COCUKLARDA KBH ETYOLOJiSI

Pediatr Nephrol (2009) 24:797-806
DOI 10.1007/500467-008-0998-4

Chronic kidney disease in children in Turkey

Kenan Bek - Sema Akman - llmay Bilge -

Rezan Topaloglu - Salim Cahskan - Harun Peru -

Nurcan Cengiz - Oguz Sivlemezoglu

UROLOJIK PROBLEMLER

%50

VUR %18.5

OBSTRUKTIF UROPATI %10.7
NOROJEN MESANE %15

KISTIK
HASTALIKLAR
%12.6

PRIMER

GLOMERULONEFRITLER

%11.4




REGISTRY 2016-TND VERILERI
2016 yili icinde ilk RRT baslayan insidan hastalarin
etyolojiye gore dagilimi

0%

Primer glomeriilonefrit 51 20.8
VUR ve tekrarlayan IYE 40 16.3
Dogumsal uirolojik anomaliler (VUR disi) 26 10.6
Kistik bobrek hastalig 20 8.1
No6rojenik/non-norojenik mesane 18 7.3
Renal hipoplazi-displazi 18 7.3
Tas hastaligi 6 2.4
Sekonder glomerulonefrit 5 2
Amiloidoz 2 1
Diger 38 16
Etyolojisi bilinmeyen 21 8.5

Toplam 245 100



RONIK BOBREK HASARINDA PATOGENEZ

ROGRESYON-PROGRESYONU DURDURM




Kronik bobrek hasari

¢

Son donem bobrek yetmeazligi

Altta yatan hastaliktan bagimsiz



KRONIK BOBREK HASARINDA PATOGENEZ
Fonksiyonel adaptasyon

Sicanlarda 5/6 nefrektomi modeli

Artmis sistemik kan basinci-Glomerular filtrasyon
hizinda artis I

Intraglomerular basing artis|
Renal Plazma kan akiminda artis

|

Glomerular hipertrofi



KRONIK BOBREK HASARINDA PATOGENEZ
Yapisal adaptasyon

* Epitel hiicre hasari (visseral epitel)

* Mezangial matriks genislemesi

* Endotel hucre hasari-trombus olusumu

. Proteinijri--—-FokaI\segmentaI
glomeruloskleroz

Tabuler atrofi .

Interstisyel fibrozis ((



KRONIK BOBREK HASARI PROGRESYONUNDA
RISK FAKTORLERI

Genetik
Oksidatif stres-kronik enflamasyon
Urik asit yuksekligi

Metabolik asidoz
Anemi
Hiperlipidemi ,
Kardiyovaskiler hastalik risk f: a8
e
?«ﬂ‘ a\ P
W ¢
N



KRONIK BOBREK HASARI patogenez

Intrarenal renin
anjiotensin sistem

l

Glomertler
hipertansiyon

|

Tubulointersitisiyel
fibrozis

l

Progresif nefron kaybi

e, F

Renal kan akimindaki azalma
1 RAAS aktivasyonuna neden
olur

AngII'deki artis
efferent arteriolde 2
vazokonstriiksiyona neden olur

ot

Proteiniri ve fibrozis

SNGFR artisi ile
FSGS ile sonlanir 4

glomeriiler HT gelisir




RONIK BOBREK HASARI patogenez (RAS)
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KRONiK BOBREK HASARI patogenez (RAS)

Activation and recruitment of
inflammatory cells

Inflammatory Cells
oumaliL P/ Chemotaxis

Chemokines
- MCP-1, RANTES

Renal Cells
(mesangial, tubuloepithelial

interstitial fibroblasts)

. Adhesion molecules
I} Growth factors: TGFR, PDGF,CTGF -VCAM-1
'- Cytokines: IL-6, TNFa Citokines, growth factors
. Chemokines: MCP-1, RANTES,OPN
] Other: PAI-1, Metalloproteinases
, i
/ 4ECMm production and * degradation

RENAL FIBROSIS




KRONIK BOBREK HASARI patogenez (RAS)

7

[Angiotensin IIJ [Low saltintake) [ Dyslipidemia J [Hyperglycemiaj

4‘ Aldosterone

/ vﬂcwmm\v\

Inflammation Growth factors  Extracellular matrix  Cell proliferation
ROS CTGF Collagen (I, IV) Fibroblast growth
MCP-1 TGF-1p3 PAI-1 Fibroblast proliferation
IL-6
IL-13

Glomerulosclerosis/
Tubulo-interstitial fibrosis
'Renal scarring \




KRONIK BOBREK HASARI progresyonu 6nleme

ACE INHIBITORU —ARB KULLANIMI
KALSIYUM KANAL BLOKOR KULLANIMI
Dihidropiridin

Nondihidropiridin

DIYETTE PROTEIN KISITLAMASI



NEW ENGLAND JOURNAL of MEDICINI

ORIGINAL ARTICLE

*Members of the Effect of Strict Blood
Pressure Control and ACE Inhibition on

Strict BIOOd—PreSSllre ContrOI and the Progression of CRF in Pediatric Pa-
. . . . tients (ESCAPE) Trial Group are listed
Progression of Renal Failure in Children in the Appendic.
7 7 N Engl ) Med 2009;361:1639-50.
The ESCAPE Trial Grou P : Copyright © 2009 Massachusetts Medical Society

BACKGROUND:

Although inhibition of the renin-angiotensin system delays the progression of renal
failure in adults with chronic kidney disease, the blood-pressure target for optimal
renal protection is controversial. We assessed the long-term renoprotective effect of
intensified blood-pressure control among children who were receiving a fixed high
dose of an angiotensin-converting-enzyme (ACE) inhibitor.



KRONIK BOBREK HASARI ESCAPE TRIAL

Konvansiyonel olciim (Hedef KB ortalamasi 50-95p )

Ambulatuar kan basinci monitorizasyonu (Hedef

kan basinci ortalamasi <50p )

Altta yatan hastalik —glomerulopati
-renal hipodisplazi

Birincil hedef nokta; Kan kreatinin iki katina ulasma
RRT tedavi gereksinimi



A All Patients
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Years of Observation

Patients Reaching Primary
End Point (%)

No. at Risk
Intensified 182 167 152 142 135 126 119 110 102 97 90
Conventional 190 168 154 142 131 122 112 107 97 86 75

B Glomerulopathies or Hypoplasia—Dysplasia

100+
I.-l
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0 T T T T 1
0 1 2 3 4 5
Years of Observation
No. at Risk
Intensified glomerulopathies 28 21 15 18 17 15 15 14 14 12 12
Conventional glomerulopathies 24 20 16 15 13 11 & & 5 4 1

Intensified hypoplasia—dysplasia 125 118 112 102 97 93 8 81 76 74 71
Conventional hypoplasia—dysplasia 139 127 116 108 101 98 91 88 78 70 63




Guidelines

2016 European Society of Hypertension guidelines for
the management of high blood pressure in children
and adolescents

Empar Lurbe®®, Enrico Agabiti-Rosei®, J. Kennedy Cruickshank, Anna Dt:»mlmczake Serap Erdine’,
Asle Hirth9, Cecnlla Invitti~, Mleczyslaw Litwin', Giuseppe Mancial, Denes Pall*, Wolfgang Rascher',
Josep Redon®™", Franz Schaefer Tomas Seemanp Manish Sinha“, Stella Staboull

Nicholas J. Webbs Elke Wiihl®, and Alberto Zanchetti"

Children with CKD Blood pressure goal

<75th percentile is recommended in children with
nonproteinuric CKD

<50th percentile is recommended in children with
proteinuric CKD




KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of

Chronic Kidney Disease

VOLUME 3 | ISSUE 1 | JANUARY 2013

L
 Kronik bobrek hasari olan cocuklarda, kan basinci yas

cinsiyet ve boya gore 90 persentilin Uzerinde ise
antihipertansif tedavi basla (1C)

* Kronik bobrek hasari olan cocuklarda(6zellikle proteiniri
varliginda) sistolik ve diyastolik kan basinci hedefi kan
basincl yas cinsiyet ve boya gore 50 persentilin altinda
tutulmahdir (2D)

e Kronik bobrek hasari olan cocuklarda (6zellikle proteiniri
varliginda) ACE inhibitor ve ARB kullanimi 6nerilmektedir.

o AR

2N OV
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) ‘o



* intraglomeriler basinc.
* Proteinuri |

* Sitokin-kemokin salinimi.
* Enflamatuar sirecg|

« Glomerular hipertrofi-skleroz
« Tubulointerstisyel inflamasyon
*_ ve fibrosis

N




 ESCAPE calismasinda

* Antiproteinurik etki uzun sureli renal
sagkalimda etkili

* Ancak; ilk 6 ay proteinuride azalma mevcut
iken, 36 ay sonunda %50 cocukta proteinuride
baslangic seviyesine donus



KBH-LOSARTAN

http://www kidney-international.org original article
© 2012 International Society of Nephrology

Losartan and enalapril are comparable in reducing

proteinuria in children

Nicholas JA. Webb', Shahnaz Shahinfar’, Thomas G. Wells®, Rachid Massaad®, Gilbert W. Gleim®,
Emanuela P. Santoro®, Christine M. Sisk® and Chun Lam’

'Department of Paediatric Nephrology and Wellcome Trust Children’s Clinical Research Facility, The University of Manchester,
Manchester Academic Health Science Centre, Royal Manchester Children’s Hospital, Manchester, UK; ?S. Shahinfar Consulting,
Newtown Square, PA and Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania, USA; *Arkansas Children’s Hospital,

The University of Arkansas for Medical Sciences, Little Rock, Arkansas, USA; *MSD Europe, Brussels, Belgium and
*Merck Sharp & Dohme, Whitehouse Station, New Jersey, USA

Losartan 1.2mg/giin protein/kreatinin orani %30 l
Enalapril 2,5mg/glin protein/kreatinin orani %40 l




KBH-LOSARTAN

Original Paper

Blood Pressure Kidney Blood Press Res 2009;32:440-444 Received: August 31, 2009
Research DOI: 10.1159/000266478 Accepted: November 28, 2009

Published online: December 17, 2009

Angiotensin Receptor Blocker Reduces
Proteinuria Independently of Blood
Pressure in Children Already Treated with
Angiotensin-Converting Enzyme Inhibitors

Tomas Seeman?® Michael Pohl® Joachim Misselwitz® Ulrike John®

2Department of Pediatrics, 2nd School of Medicine, Charles University Prague, Prague, Czech Republic;
bDepartment of Pediatrics, Friedrich Schiller University Jena, Jena, Germany

Losartan etkili



ACE INHIBITORU-ARB KOMBINASYONU

Pediatr Nephrol (2017) 32:321-330

@C mmmm
DOI 10.1007/s00467-016-3495-1

ORIGINAL ARTICLE

Achieving remission of proteinuria in childhood CKD

Piero Ru,‘.{:.{encnti"2 « Paolo Cravedi® - Antonictta Chianca '+ MariaRosa Caruso® -

Cinsenne Remuzz 2450

Ramipril 2.4mg/m?%glin-Losartan 0,6mg/kg/gun dozda kombine
Guvenilir
Proteinuri

Kan basinci
Renoprotektif
Hiperkalemi !!!!




KBH-CA KANAL BLOKOR KULLANIMI

* Dihidropiridin kalsiyum kanal blokorleri
(nifedipin, amlodipin) proteinurisi olan
hipertansif KBH |1 cocuklarda dnerilmiyor.

e Afferent arteriolde vazodilatasyon,
intraglomerular basincta !

* Proteinuride



KBH-CA KANAL BLOKOR KULLANIM!

Nondihidropiridin kalsiyum kanal blokorleri (verapamil, diltiazem)
antiproteinurik-renoprotektif.

Best matches for verapamil chronic renal disease:

Junctional bradycardia with verapamil in renal failure--care required even
with mild hyperkalaemia.Hegazi MO et al. J Clin Pharm Ther. (2012)

Verapamil protects against progression of
experimental chronic renal failure.Harris DC et al. Kidney Int. (1987)

Comparative renal hemodynamic effects of lisinopril, verapamil, and
amlodipine in patients with chronic renal failure.August P et al. Am J
Hypertens. (1993)

COCUKTA CALISMA YOK. )



KBH-BETA BLOKOR KULLANIMI

* Metoprolol, atenolol gibi beta blokorler
sempatik sistem aktivasyonunu baskilayarak

hipertansiyonda etkili
e Carvedilol antiproteinurik etkisi var

* COCUKLARDA CALISMA YOK.



KBH PROGRESYONUNDA DIYETTE PROTEIN
KISITLAMASI

 KBH olan cocuklarin cogu yetersiz
beslenmekte, malnutrisyon mevcut

* Eriskinlerde protein kisitlamasinin KBH
progresyonunu yavaslattigi ileri surtlmekte

* Cocukluk caginda protein kisitlamasinin
bobregi koruyucu etkisi yok.



KBH PROGRESYONUNDA DIYETTE PROTEIN
KISITLAMASI ?
Evre 3 KBH da ihtiyaci olan proteinin %100-140
Evre 4-5 KBH da %100-120 si verilmeli

Onerilen diyetle alim(DRI) (g/kg/giin)

YAS DRI g/kg/giin KBH EVRE 3 KBH EVRE 4-5 HEMODIiYALiIZ  PERITON
(DRI %100- (DRI %100-120) ICIN ONERI DIYALIZI
140) ICIN

ONERI

0-6 ay 1.5 1.5-2.1 1.5-1.8 1.6 1.8

7-12 ay 1.2 1.2-1.7 1.2-1.5 1.3 1.5

1-3 yas 1.06 1.05-1.5 1.05-1.25 1.15 1.3

4-13 yas 0.95 0.95-1.35 0.95-1.15 1.05 1.1

14-18 yas 0.85 0.85-1.2 0.85-1.05 0.95 1.0

KDOQI Clinical Practice Guideline for Nutrition
inChildren with CKD: 2008 Update



KBH PROGRESYONUNDA URIK ASIT

Urik asit progresif KBH da biyomarkir
Bobrek hasar progresyonunda
Hipertansiyon

Endotel disfonksiyon
Kardiyovaskuler hastalik

ALLOPURINOL-ksantin oksidaz inhibitor
kullanimi eriskinde 6nerilmektedir.



Peclist e Mepfwrology:
e g ke s 0L T O Aty -1 - Bl 3

OrRIGINAL ARTICLE

Effect of allopurinol on the glomerular filtration rate of children
withh chironic kidney disease

Fatermeh Ghane Sharbaf” - Famhnak Assadi*

Aeceireed - 14 Decesmibes 2017 Resfsesct 7 Felwussy 2018 FAccegmerd - 5 Mascih 2018
T FsA IS

KBH olan ve lrik asit diizeyleri 5mg/d| nin
Uzerinde cocuklara 5mg/kg/glin allopurinol

Verilen grupta;
GFR de anlamli yukselme

Sistolik-diyastolik kan basincinda anlaml
disme

hsCRP de disme



KBH PROGRESYONUNDA METABOLIK ASIDOZ

* Proteinuri
* Tubulointerstisyel fibrozis
* Kronik bobrek hasar progresyonunda

Smrd 1TEE SO {Eried ) = B SO oS (Ondinee)

Bectrohie Blood Press 1280 &7,
M, o cr@ /10, SOMS /EBE. 2014 12 2 B0

Effect of Bicarbonate Supplementation on Renal
Function and Nutritional Indices in Predialysis
Advanced Chronic Kidney Disease

ey m M.D., Current practice guidelines recormemend alkali therapy in patients with chronic
= G 1 Kidmney diseasse (CHKID) and meaetabaolic acidosis o prewvent complications. This

kil - LD studhy E@bms o ineeastigate the effect of oral sodium bicarbonate supplenmentsti om
Hyre="vourg kKirm, hM.D.

o the progression of remnal function amnd mnutrtional indices in patients with pre-

of Intenmal Medicine,  Chuanglouk dialysis

Mational Lineversity College o Medcine, Cheaoncgu, glomerular filtration rate, =GRFR <15 milbfymin per 1.73 m°) and 40 patients with
Kaores stage 4 CHKD (eGFRFR 15 to 30 mill i peer 1.73rn2}w-l'-ahadalnl:alcozl&aa
tham 22 mEadl were assiomned into the bicarbonate treatrment grous or oorrtrol

Prediyaliz KBH | hastalardaHCO3 i 22meq/| nin Gzerinde tutacak sekilde oral

bikarbonat destegi progresyonu dnlemede ve nutrisyonel durumu dizeltmede
etkin




KBH PROGRESYONUNDA D VITAMINI

Potent antiproteinurik etkili
RAS blokaji ile sinerjistik etkili

Enflamasyon ve fibroziste rol oynayan TGF-[3

ve IL-6, IL-8 sentezini inhibe eder.

Glomeruloskleroz ve tubulointersitisyel
fibrozisi onler.



CLINICAL RESEARCH | www jasn.org

Normal 25-Hydroxyvitamin D Levels Are Associated
with Less Proteinuria and Attenuate Renal Failure

Progression in Children with CKD Soc Nephrol. 2016 Jan;27(1):314-22.
Rukshana Shroff,* Helen Aitkenhead,* Nikola Costa,* Antonella Trivelli," Mieczyslaw Litwin,*
Stefano Picca,® Ali Anarat,! Peter Sallay,” Fatih Ozaltin,** Aleksandra Zurowska, ™"
Augustina Jankauskiene,™ Giovanni Montini,¥ Marina Charbit," Franz Schaefer,™ and

Mﬂm&mﬁmal Group
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KBH PROGRESYONUNDA DISLIPIDEMI

Uremik dislipidemi;

Trigliserid, LDL, L
Glomerular kapil

o(a) t HDL|
er endotel hucreleri

Mezangial hiicre
Podositler

er

Mezangial matrix artisi, kemokinlerin,
sitokinlerin, growth faktorlerde artis



KBH PROGRESYONUNDA DISLIPIDEMI

 KBH 1 0lan eriskinlerde lipid dusurucu ilaclarin
kardiyovaskuler hastalik riskinde azalma ve
renal progresyonu dulzelttigi gosterilmis.



KBH PROGRESYONUNDA DISLIPIDEMI

2013 Kidney Disease: Improving Global Outcomes (KDIGO) Hedef diizeyler;
TC; 150 mg/dl, LDL-C ;100 mg/dl, HDL-C
55 mg/dl.

* Simvastatin >10 yas FDA onayli

Pediatr Nephrol (2012) 27:357-3
DOL 10,100 7/s00467-011-1872-3

EDUCATIONAL REVIEW

Dyslipidemia in children with CKD:
should we treat with statins?

Cocuklarda statin kullanimi ailevi hiperkolesterolemi, DM gibi risk faktérleri var ise
oneriliyor, ancak KBH |1 ¢ocuklarda ¢alisma yok.




SONUCLAR

KBH da Son Donem Bobrek Yetersizligine ilerleme
ckacinllmaz.

Hipertansiyon ve Proteintri renoproteksiyonda en
onemli risk faktorleri

ACE inhibitorleri RAS blokaji, hipertansiyon,
proteinuride dolayisi ile renal progresyonu
durdurmada etkili.

RAMIPRIL 6mg/m?giin

ENAPRIL 0.08-0.58mg/kg/glin 12-24 saate 1 max
40mg




SONUCLAR

 ARB-LOSARTAN ACE inhibitorleri gibi
hipertansiyon ve proteinuriyi dusurmede,
renal progresyona olumlu etkili.

* LOSARTAN 0.7MG/kg/giin max 100 mg/gln
24 saate 1

* ACE inhibitor ve ARB kombinasyonu
kullanilabilir, ancak hiperkalemi

dikkat



SONUCLAR

S )

Amlodipin-nifedipin gibi dihidropiridin Ca kanal
blokorlerinin renoprotektif etkileri yok.
Proteintrisi olan KBH i cocuklarda progresyonu

olumsuz etkilemekte oldugu icin kullanimi
dnerilmemekte.

Proteinulrisi olmayan KBH |1 cocuklarda ACE
inhibitorleri ile kombine kullanilabilir.

Verapamil gibi nonhidropiridin Ca kanal blokorleri
renoprotektif ancak cocuk deneyimi yok.



SONUCLAR

Beta blokorler (carvedilol) antiproteintrik
etkisi var. Cocuk calismasi yok.

Proteinuride diyette protein kisitlamasinin yeri
yok.

Urik asit dusurulmesi (allopurinol)
progresyonu onlemede etkili.

Metabolik asidozu duzeltmek progresyonu
onlemede etkili.



SONUCLAR

* D vitamini duzeyini yukseltmek antiproteinurik
etkili ve progresyonu onlemede etkili.

* Hiperlipidemiyi dnlemek progresyonu
onlemede etkili.



TESEKKUR EDERIM




