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Anaemiai

Hypertension |

| GHIIGF-l axis disturbances ‘

LVH
CV risk progression

CKD progression
IﬁV risk;rggression ,

’ Growth failure ‘
| Myocardial infarction ‘

Bone deformities
Fractures
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I'Low nephron endowment ‘

l- \;eslco-ureteral reflux w

Genetic kidney disease

" Hypertension

buminuria
CKD

l Bladder dysfunction l

CKD of unknown aetiologyl

Clinical Kidney Journal, 2016, vol. 9, no. 4, 5831 591




(}BHﬁda BESLENME BOZUQI
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¢ Malnutrisyon

¢ PEW/ k a unetkbslik vesutrisyonel

dengesizlik
¢ Obesite
cB¢yeéeme yetersi ozl Jir I c

Mak RH et al. Pediatr Nephrol 2012; 27: 173-181




International Society of Renal Nutrition and Metabolism

(Il SRNM ) TanEml amal ar

KBH ol an -ocukl ar da maksditee n m
ve mortalite i | e yakE dan il il kild:i
¢ Normal Beslenme durumu :

Vecut kompozisyonunun korunmaslE
¢ PEM( Protein - enerji malnutrisyonu ):

D¢l ¢k veya yetersiz i-erikte b e :
c PEW( Protein enerji kayb|E)
Vecut protein miktar E prreo teanigm 4 ¥ a K
azalma

c Kal ek si

P E Waileriformu (nadirdir)
Kidney Int. 2008 Feb;73(4):391-8,
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181




MALNUTRISYON

WHO Tanéml

amal

ar

e

Table 1
Definitions of malnutrition
Classification Definition Grading
Gomez Weight below % Mild (grade 1) 75%-90% WFA Yaka g°re
median WFA Moderate (grade 2) 60%-74% WFA a ] er | elk
Severe (grade 3) <60% WFA
Waterlow z-scores (SD) below Mild 80%-90% WFH Boya g°re
median WFH Moderate 70%-80% WFH aj er | ek
Severe <70% WWFH
WHO (wasting) z-scores (5D) below Moderate —3< z-score <—2
median WFH Severe Z-score <—3
WHO (stunting) z-scores (5D) below Moderate —3< z-score <—2
median HFA Severe Z-score <—3
Kanawati MUAC divided by Mild <0.31
occipitofrontal head Moderate <0.28
circumference Severe <0.25
Cole z-scores of BMI for age Grade 1 BMI for age z-score <—1
Grade 2 BMI for age z-score <—2 \/'KI (B Ml)
Grade 3 BMI for age z-score <—3

Abbreviations: BMI, body mass index; HFA, height for age; MUAC, mid-upper arm circumference;
NCHS, US National Center for Health Statistics; SD, standard deviation; WFA, weight for age; WFH,
weight for height; WHO, World Health Organization.
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MALNUTRKSYON
e

¢ Geneliklek akekhaskal arda bu
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181

malnutrisyondakib oz uk | ukl ar kol ayca d

gl ri Ki

¢ Yetersi z veya uygun ol mayan |be
¢ Depresyon / psikososyal sorunlar / uyumsuziuk

¢ Zeka geli kimi, n°roloji k geli|lkKi
¢ Adaptif cevaplar

i Ac é&k ma

i Koruyucu ol arak ®nerji har canma
i Leanbodymass(yaj] séz v¢cut kegtl esi|) Kk
¢ Besin aléeménén veya besin i-¢€ri
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[KBH@da BESLENME BOZUKHI

PEW / 1l eri formu Kake
Kktahta dr a-meatabolkh @z al m;|
Yetersi z besi n al émeé
Boya g°re kil o al eméend
Protei n®depol ar é

Kas k®tl| esi
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[PEW | -1 N riskaaktOrl
«

cKe¢- ¢k yal

cKBH ve divalil z s¢resi
¢ Endokrin problemler

¢ Komorbid sorunlar 1 hipervolemi-asidosis
cAkut veya kroni k enflfal

¢ PDOye spesifik

v PD vol ¢m¢gne bakl E abdominal di stlans
v G¥R ® yetersiz diyaliz RRF
Y,
Y,

¢EKEI yeri eunyfuenks.uz s EvEIBiro
Peritonit Fiziksel inaktivite




[KBH-PEW Komplikasyon ]
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Kas geé¢-sFdlzdjke aktivite
., Kardiyo-vaskul er hastal ék|l &
. Enfeksiyon
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Children with CKD

Uremic toxins




Pedi atri k KBH 6da Kakelk:

< < < < v

1 - Biyokimyasal kriterler
Total kolesterol <100 mg/dl
Albumin < 3.8 gr/dl

Transferrin < 140 mg/dl

CRP >3 mg/L

2 -VKI <5 per. boy yaké (boyunun %
cinsiyetepgQmer y<€l0arayla °1I -

3-Kas k¢t®esi nde

MAMC <5per.boy yaké ve k<lOpéryetia g
ol an ©°1[ -

4-KKt ah azal nvaispeot. ( mdyfddrfed! @& k

b (

rl e

k © tsgbjektif? ? Daha kesin tané gereki



Pedi atri k KBH 0da
Kriterleri

4 kriter %7
3 /4 kriter %15
2 /4 kriter %20

Herhangi bir grubun morbiditer 1 s ki v e| 2
| -1 nde hastanewd | W&t &9

Mak RH.Curr Opin Support Palliat Care. 2016 Dec;10(4):293-297
Abraham AG et al.Pediatr Nephrol 2014:29; 1231-1238




Pedi atri k KBH 0da
Kriterleri

, >-Bé¢yéime gekPLifpl
boy SDS < 3 per
boy uzama SDS dekiazalma < 10per(bir y4dl

Bu kriterin ekl enmesi h a
Korelasyon g°%sterdi . (2 y
J fakto°r var ve Db¢yeéemelp
nastaneye yaték 1|l e kore

Mak RH.Curr Opin Support Palliat Care. 2016 Dec;10(4):293-297
Abraham AG et al Pediatr Nephrol 2014:29: 1231-1238



4 . N\ .
KakKeKSs.] Evr els
Bel 1l rte-1=er

.

Kncece S a -

Nefeste koku

morbidite ve mortalite vy ¢ ksekt i r

Sarar mEIl dill er |
Dilde dekilikIliklert
Knce soluk <ci1 |t b a

3 s 1
s Livh

Genel de bu evrede hastal a

r

o


http://www.helid.desastres.net/gsdl2/collect/who/index/assoc/s2908e/p058a.gif

PEW ve ka

| eksi den

K

a) Beslenme durumunun
Iyl monitorize edilmesi

( °zell i kl e
b) PEW ri sk
ve erken
beli rte-1eril
bilinmesi
d) ¥nlem ve
( Komp. Korunmark T -1 )

l



Antropometrik ° | - ¢ ml ér

Ak, Boy
BMI ( VKI) Boy hEzE
MA C, cilt altE kal

MAMC( Mid arm muscle circumference),
AMA(arm muscle area),
AFA (arm fat area)

AynE kili tarafEndan d¢zelnl
Edefonti A etal. Nephrol Dial Transplant 2006;21:1946 -51

Edefonti A et al.Peritoneal Dialysis Int. 2009; 29: Supp.2
Rees L, Shaw V Pediatr Nephrol 2007,22:1689 -1702
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Mal n¢ r t-kiaskyeokns | / P E
kar kél akter él ma

Malnutrisyon Kal eksi [/
Enerji dengesi
Kkt ah = ®
Metabolik h é z ® -
Kas k¢t e @ ®
Ya] k ¢t | e ® @
Uygun diyet + _ %

tedavisiney an ét
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181
Nat Rev Nephrol 2011;7:369-384
Eri kkin -al é&kmal arénda diyete vy
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Fig. 1 Peripheral hormones and
their central signaling pathways
which control energy homeo-
stasis (reprinted from [18] with
permission)
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[KBHc“)da KKt ah ijaranle
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., KBH geli ktirilen deney
Pegylated LR (bio-y ar ar |-y@aé& mé&mr ¢
antagonisti (PLA) verilmesi
Besi n al @émbasalrkatl eh é4 é meé
kas fonksiyonl aré gel i}

Kasda IL-1a, IL-1b, IL-6,TNF-anor mal e d°n

_eptin-MC volu inhibisyonu KBH-I | 1 K K |
KaKeksi de veni t edavi |




Exploiting the therapeutic potential of leptin
- signaling in cachexia

Robert H. Mak®, Wai W. Cheung?, and Arieh Gertler”

Purpose of review

The anorexiacachexia syndrome is a complication of many chronic condifions including cancer, chronic
obstructive pulmonary disease, congestive heart failure, and chronic kidney disease (CKD). Leptin levels are
significantly elevated in CKD patients and are associated with markers of poor nufritional status as well as
mortality and momidity. This review will focus on the mechanism and exploit the therapeutic potential of
leptin signaling in CKD-associated cachexia.

Recent findings

Studies in db/db mice show that the lack of leptin receptor is protective against CKD-induced cachexia.
Blockade of leptin’s downsiream mediators, such as melanocortin4 receptor, attenvated CKD-associated
cachexia. Pegylafion of leptin antagonists resulted in a potent and effective long-acting reagents suitable
for in-vivo studies or therapies. Pegylated lepfin antagonist treatment ameliorates CKD-associated cachexia
in mice.

Summary
Leptin antagonism may represent a viable therapeutic strategy for cachexia in CKD.

Keywords
cachexia, chronic kidney disease, inflammation, lepfin
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A Pegylated Leptin Antagonist Ameliorates
CKD-Associated Cachexia in Mice

Wai W. Cheung,* Wei I:}Iingfr Sujana S. Gunta,* Yong Gu,’ Rinat Tabakman,* Leah N. Iﬁilapuper,t
Arieh Gertler,® and Robert H. Mak*

*Division of Pediatric Nephraology, University of California, San Diego, La Jolla, California; 'Division of Mephrolagy,
The Fifth People’s Hospital of Shanghai, Fudan University, Shanghai, China; *BioLine Innovations, Jerusalem, Israel;
and SInstitute of Biochemistry, Food Science and Mutrition, Hebrew University of Jerusalem, Rehovot, Israel

ABSTRACT

Elevated serum leptin levels correlate with inflalmmation and predict changes in lean body mass in patients
with CKD, and activation of the melanocortin system by leptin signaling mediates the pathophysiclogy of
CKD-associated cachexia. We tested whether treatment with a pegylated leptin receptor antagonist (PLA)
attenuates cachexia in mice with CKD. CKD and Sham mice received vehicle or PLA (2 or 7 mag/kg per day).
At these doses, PLA did not influence serum leptin levels in mice. Treatment with 7 mg/kg per day PLA
stimulated appetite and weight gain, improved lean mass and muscle function, reduced energy expendi-
ture, and normalized the levels of hepatic TNF-a and IL-6 mRMNA in mice with CKD. Furthermore, treatment
with 7 mg/kg per day PLA attenuated the CKD-associated increase in the transcriptional and protein abun-
dance of uncoupling proteins that mediates thermogenesis, and it normalized the molecular signatures of
processes associated with muscle wasting in CKD, including proteolysis, myogenesis and muscle regenera-
tion, and expression of proinflammatory muscle cytokines, such as IL-1«, -18, and -6 and TNF-x. Our results
suggest that leptin antagonism may represent a viable therapeutic strategy for cachexia in CKD.

JAm Soc Nephrol 25: 112-128, 2014, doi: 101681/A5M 201 3040432




DiJer |1 Ktah wuyar an
-

Megestrol asetat € . s e n pregesteion

Smith CS, Logomarsino JV.Using megestrol acetate to ameliorate protein-
energy wasting in chronic kidney disease.J Ren Care. 2016 Mar;42(1):53-9

Wazny LD et al. The Efficacy and Safety of Megestrol Acetate in Protein-Energy
Wasting due to Chronic Kidney Disease:J Ren Nutr. 2016 May;26(3):168-76

Hobbs DJ ¢ al.Megestrol acetate improves weight gain in pediatric patients with
chronic kidney disease. Ren Nutr. 2010 Nov;20(6):408-13

Mak RH.Curr Opin Support Palliat Care. 2016 Dec;10(4):293-297




Di Jer 1 Ktah uyar an
-

Cyproheptadine hydrochloride
( birinci-jenerasyon antihistaminik)
Kanser ve kistik fiborosish a st a | iatahé n|d &
sti mwllama k k KIBIHOKMéeah ¢ ¥ o
-al exél eyor

Najib K et al.Beneficial Effect of Cyproheptadine on Body Mass Index
in Undernourished Childrenlran J Pediatr. 2014 Dec; 24(6): 7531 758.

Mak RH.Curr Opin Support Palliat Care. 2016 Dec;10(4):293-297




Di Jer 1 Ktah uyar an
-

_GHRELKN
Kktah arttéerécé et ki si ol an Dbir
Késa s¢rell (3 g¢n) 8@ UZUun |S ¢
enjeksiyonlarl a KBH, PD hast|al
yapmaksézén bakarél é etkisi gg°s

Mak RH.Curr Opin Support Palliat Care. 2016 Dec;10(4):293-297
Wynne K et al.J Am Soc Nephrol 2005:16;2111-2118
Ashby DR et al. Kidney Int 2009:76;199-206




[Niye m&ﬁﬁlanéméméji
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. Taneée alkKkmaHm@8 mmréeml anép | ki

t edavi bakl|l adéktan sani
bakl éyabiliyor

v ketosis,

v anemi

v asidozund ¢ zel t i1 | mes|




Iyl olabiliyor ?
-

[Ni y e KBH®El airth@&meé ]d

~Cokl u 11a- tedavi si
. Fazl a s ewvéihas)e me (

., Sitokinlerde - Leptin,TNF-a,IL-1 ,IL-6

- G¥R ve kusma

. Mi de bokal ma zamané az:
. PD intra-abdominal P-
. Cerrahi g Isapsiskdi®° mleanrl e@ @

. Ko-morbiditeler
Rees L, Jones H. Pediatr Nephrol 2013: 28:527-536




[Obesite [ KBH j

Adipoz doku

C¥neml i
Ceki t | |

bir

ener j |

Kaynaj

hor monl metabdilkaorggné |

¢ Adipokinler-h ¢ cr e

si nyal

Lgptino t e
Adiponektin
IL-6

TNF-a

( monosit kemotaktik protein) MCP-1

ay
| N



Obesite / adipokinler

OBESKTE

®

| ar




KBH & OBESKTE
G

Obesitenink or uyucu et ki s de tartéJK

KBH hastal arénén vyakaRomerQdfeaskit {kr
nedeniyle kesin dejerlendirme |y

Obeslerde metabolik h é®&
®

cremi k yekem®r¢égnl er i )
®

KBH-komorbiditelerine tolerans daha iy

Mak RH.Curr Opin Support Palliat Care. 2016 Dec;10(4):293-297



450 000 Ameri kal e er d |
l ncel enmi K,

VKI ¢ 25 mortalite-
VKII 2 35 KBH progresyonu -

Lu JL et al.J Am Soc Nephrol.2014;25(9):2088-96




KBH & OBESKTE
G

Cocukl| ar da d aobasitek ¢ k &

Mortalite -
B br ek naRk]l i Kanse

B¢y éme KeakéHlsingdiwinre ml id Maoatalite | ¢

Ku E et al. J Am Soc Nephrol. 2016 Feb;27(2):551-8

Wong CS et al. Am J Kidney Dis. 2000 Oct;36(4):811-9.

Furth SL et al.Pediatr Nephrol. 2002 Jun;17(6):450-5

Tu J, Cheung WW,Mak RH. World J Nephrol 2016 : 5 (3) 274-282




& OBESKTE

All age strata
0-5-year age group
6-14-year age group

15-19-year age group

Relative risk of death

-3 -2 -1 Minimum 1 2 3
BMI SDS

Figure 3 The relative risk of death and confidence intervals for body mass index standard deviation score among children with stage 5 chronic kidney
disease. BMI: Body mass index: SDS: Standard deviation score.



Fig. 1 Risk factors modifying renal disease progression
aef er BEducatgphal Pajer: Progression in chronic kidney disease
evention strategies. Eur J Pediatr 2012 Sep 12. (E pub)



KBH
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B¢y é me yete]r
| ]
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B¢y e me yet &nmowth deficiepcy) (
—kil o \Bolyéjk@&sal é] é

. Ort a dosbhb® y WHMstandart

Al ér  d ¢ ,Sbs ¥ WHG standart

B¢y ¢ me GeGrowthirégtardat{on)

Uzun s¢grell b¢yeéeme yetersiozIiigi
Bi r vyeélpraentkk aynlmé var s a boy >3

éséndan
D¢zelti |l emez
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181
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[KBH &
|

B¢éyéme yetepg
ger | [

Kroni k besl enme bozukl
. Enflamatuar sitokinler-
TNF- a, IF-d, IL-6, IL-12,17,23 GhRH ®

® Puberte
gecikmesi

. GHr esi st anseée
. GH / IGF-1 bio-aktivitesi®

®

Longutidinal b ¢ y ¢®ne
Mak RH et al, Pediatr Nephrol 2012; 27: 173-181




[KBH & B¢yeéeme Ger i]l
S

Ko-morbiditef akt °r | er |

0 Anemi

i Met.asidoz

o Kemik-mi ner al bozuk| ukl a
it Geneti k faktorl er

u K¢ - ¢ Kk NVMFRRK CS r(apor unda en fazl
Rees L, Jones H. Pediatr Nephrol 2013; 28:527-536




FBH & B¢y ¢ me yetﬂr

ger | Ideiiciency/retardation)

Enteralbes| enme [/ NG v

artsa da b¢gyéeme ger

KBHI aré@hé&n¢nde boy

Morbidite ve mortalite1 | e t er s

SDBY hastal amataitkar &ngél | éKk

Ci ddi BG %l16. 2, orta BG %11.
Tu J, Cheung WW,Mak RH. World J Nephrol 2016 : 5 (3) 274-282
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HtSDS @ y a K QGFIe

Table 1 Effect of ape on height Table 2 Effect of glomerular ] .
standard deviation score in 5,165 Age (years)  Mean HISDS fitraion rate (GFR) on height ~ OF% o HEDS
children with a glomerular filtra- stindard deviabion soee (miminl.3 m)
‘o rate of < & vl T4 wus? 0.2 73 (HISDS) in 5,165 children
ll:}-n rate of <75 mlmin/1.73 m : _!'r with 2 GFR of <75 ml/min 010 1
12l 2-6 L. 173 [2] 10-25 19
.

. . o1 14 25-50 1.5
HISDS, Height standard devia- =12 1.0 =50 0.9
tion score ' '

Seikaly MG et al. Pediatr Nephrol 2006:12;793-799
Rees L, Jones H. Pediatr Nephrol 2013; 28:527-536



. 198001 er den gasoastonaileNG v
beslenme, rhEpo,GH, asidozun daha Iy
tedavi si I | e <1 8HtaS/D S04
daha lyi

. Kn f a nkomnj. ano@atleri , LBW vd
komorbiditelerinedeni yl e her n
-ocuklar bu yeni |l 1 kl et
di yal i1 z Dbakl angéleregerd a

Rees L, Jones H. Pediatr Nephrol 2013; 28:527-536




Table 3 Change in height standand deviation score (HISDS) from the

start of dial ysis™

Peritodeal Haemodialyvsis

Time from the start of dialvsis
dialvsis

Il HISDS Il HiISDS
After 1 vear 1,320 (.04 573 0.14
Adter 2 wvears 525 0. O 276 .43

Rees L, Jones H. Pediatr Nephrol 2013; 28:527-536



100 -

90 =
2 80 /,'
: »
a 80 =
; S0 + /'-' ( - = =« Transplant patients |
g 40 7 l ——— Dialysis patients
g 30 7 ST 5
a 20 / =T

10 / o= —

O 4— =¥ = ° —E= — —

-5-45-4-35-3-25-2-15-1-050 05 1 15 2 25 3
Height Z Score
Fig. 1 Distribution of the height standard deviation score (HISDS) in

children on dialysis and post ransplant (used with permission from
Lewis et al. [15])

Lewis M et al. Nephrol Dial Transplant 2007;22(Suppl 7):176-180

Rees L, Jones H. Pediatr Nephrol 2013; 28:527-536



Dézeltilemevel

x LBW,
Xx Premat,¢ér
x SGA,
x BW<2.5Kkg
BW<10.per
x Ko-morbiditeler
V Sendromlar
V Di Jer korgan
morbiditeleri

V Bioouyuml u diyal:i

D¢oszel ti | ebi
x RRF (Kt/V izlemi)
V Nefrotoksiki | a- |

Xx HD et kinlifJi
X GH tedavisi
X Nefroloji¢g ni t esi ne
Xx Sodyum keaal b é (
displazi,Na,su,HCO?3)
x Asidoz
x Hematolojik/Biokim.
Xx Yetersiz [ uzu
diyaliz
x Pediatrik diyetisyen ile
I I et i Ki._n

S D)

N



x Nefroloji¢g ni t el e rsevkeemeqg e -
v Kl k HiSDakaybée 2 SD
v B¢yeéek -ocuWKhdd®® bi |l e

Asidoz

Renal displazik ¢ - ¢ Kk - ocukl arda KBH Evr

Kemi k met. , kas yékéména et ki
Hipoalbuminemi & Asidoz
Asidoz-GH s a | @anferikéokulara etkisini®

KDOQI 2009 ©° n2e22 mBqil, HtSHS®IOMBIu etki

< < < < < < X

Téem nedenl erl e KBH dk/im2nl ar da GF




x Hematolojik / Biyokimyasal parametreler
i Anemi: NAPRTCSHtc<33 b¢yeée¢me geri i g i
i Ca,fosfor, paratiroidf onksi yonl ar é

x Yetersiz-uzun s¢s,ren divyvalil z

i Fizyolojik p H&dlusyonlari | e PD yapél anl ar da

(GDP ®- enflamatuaruy ar &€ daha az)

i« Yojun HD / késa HDF seansl| ar e
®

o be¢gyeé¢meyil yiakktaalhamadaha 1 yi

i besi n-enfla@m®eCRP®

i Pre-emptive Tx




(KBH Enerji| Al &émé
.

KBH il erledi k-e enerji al é@émé az£
ener || gereksinimi _sajl ekl e
GFR<70ml/dk Yet er si z keeor i ade&miéi J i

yetersizlifJ.i
Yeter | | kal or | |l 1T neer b¢yé¢ meyl
b¢e¢yeéemeyi yakal amayé da sajl ar

Wingen AM, Mehls O. Pediatr Nephrol. 2002 Feb;17(2):111-20
Am J Kidney Dis :53 (3) Suppl 2,2009 pp S31- 102 [ K/ DOQI 2008]




KBHOda Ener j |
-

Table 2. Equations to Estimate Energy Requirements for Children at Healthy Weights
Age Estimated Energy Requirement (EER) (kcal'd) = Total Energy Expenditure + Enargy Deposition

0-3mo EER = [89 x weight (kg) — 100] + 175

4-6 mo EER = [89 x weight (kg) — 100] + 56

7-12mo EER = [89 x weight (kg) — 100] + 22

13-35 mo EER = [89 x weight (kg) — 100] + 20

38y Boys: EER = 88.5 — 61.9 x age (y) + PA x [26.7 x weight (kg) + 903  height (m)] + 20
Girls: EER = 135.3 — 30.8 x age (y) + PA > [10 x weight (kg) + 934  height (m)] + 20

8-18y Boys: EER = 88.5 — 61.9 x age (y) + PA x [26.7 * weight (kg) + 903  height (m)] + 25
Girls: EER = 135.3 — 30.8 % age (y) + PA « [10 » weight (kg) + 934 = height (m)] + 25

Am J Kidney Dis 53 (3) Suppl 2,2009 pp S31- 102 [ K/ DOQI 2008]




Table 4. Physical Activity Coefficients for Determination of Energy Requirements in Children Ages 3 to 18 Years

Level of Physical Activity

Gender Sedentary Low Active Active Very Active

Typical activities of daily ~ ADL + 30-60 min of daily ~ADL + =60 minof  ADL + =860 min of daily moderate

living (ADL) only moderate activity (eg, daily moderate activity + an additional 60 min
walking at 5-7 km/h) activity of vigorous activity or 120 min
of moderate activity
Boys 1.0 1.13 1.26 1.42

Girls 1.0 1.16 1.31 1.56




EEROWLIO®@O00C¢, °neri | mekt e
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Fizik aktivitesi

. VKI izlenir

Yet er | i b¢yéme yoksa bo
| |l avel er yapel er

A] . vel veya b¢yéme heé
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KBH2-5 Evrelerde RDA %80
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[PD hastal ar énda ejn

kcal/ kgl gg¢n enerji o
i Bir-ok PD hastasE d
e

it BazE PD hast al®ancak
oral/l enteral bes|l enme 1| e

i Bu hastalarda glukoz absorb. hesa

Rees L, Shaw V Pediatr Nephrol 2007;22:1689 - 1702
Am J Kidney Dis 53 (3) Suppl 2,2009 pp S31- 102 [ K/ DOQI 2008]
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[PD hastal ar énda e]n
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Glukoz absorbsiyonu

Diyalizin cinsine

Diyalizat glukoz konsantrasyonuna

. Peritonealmembrange -1 rgenl i J I
dej I KI 1 . PET 11l e dejerl

B¢e¢yéme hézeé CAPD > CCF

Am J Kidney Dis 53(3) Suppl 2,2009 pp S31- 102 [ K / DOQI 2008]




[Ek besin takviyesi / N/G j
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. KBH 2-5 ve 5D normal kaloriyi a | dhalflel
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Ek besin takviyesi / Gastrostom|
-

Kusma i1l e m¢cadel e edi |l ir
Bakar él & ol unamazsa posaehalpademp a
Bakar él &€ oGastrostam&z sa ¢

Ej er PD bakl| &atetdndensac € D

PD kateteri varken perkutan gastroskopi komplikasyonlara yol

a-eyor

Stamm gastrostomi daha el ver i kIl i

PD kateterii | e ayné anda takeéel abilijr
Kusma varsa ge-1 cCi HD

Am J Kidney Dis 53 (3) Suppl 2,2009 pp S31- 102 [ K / DOQI 2008]
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. HD hast al &E&D &a0 veribnce
b¢yéeme dejJ il Kmemi K
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Am J Kidney Dis 53 (3) Suppl 2,2009 pp S31- 102 /K / DOQI 2008/




Knt edBipgrograml|l ar éndal s
HD seansé sérasénda Qhe:
post-prandial komplikasyonlar

PedHD< eri kkin HD

Am J Kidney Dis 53 (3) Suppl 2,2009 pp S31- 102 [ K / DOQI 2008]
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[Anne Sjg,t

¢

Bi |l eli m(10006ml .Aden)e s ¢, tknek
Ener;ji (kcal) 67 67
Protein (gr) 0.9 3.2
Laktoz (gr) 7 4
Yak (gr) 3.5 3.5
Mineraller
Kalsiyum (mg) 34 120
Fosfor (mQ) 15 95
Demir (mgQ) 0.1 0.05
Sodyum (mEQ) 0.7 2.5
Potasyum (mEQ) 1.4 3.5
B°brek soinMoliL) v (88 ¢ ( 220
Or al S o | mMol/L )y ¢ Kk ¢250( 263
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KBHOEBRBROTEKN ALI MI

Table 12. Recommended Dietary Protein Intake in Children with CKD Stages 3 to 5 and 5D
DRI
Recommended for Recommended for
CKD Stage 3 CKD Stages 4-5
DRl (g'kg/d) (g/kg/d) Recommended for HD Recommended for PD

Age (gkg/d) (100%-140% DRI) {100°%-120% DRI) {gkg/d)* (g/ka/d)t
0-6 mo 1.5 1.5-241 1.5-1.8 1.6 1.8
T-12mo 1.2 1.2-1.7 1.2-1.5 1.3 1.5
1-3y 1.05 1.05-1.5 1.05-1.25 1.15 1.3
4-13y 0.95 095-1.35 0.95-1.15 1.05 1.1
1418y 0.85 0.851.2 0.85-1.05 0.95 1.0

*DRI + 0.1 g/kg/d to compensate for dialylic losses.

10RI + 0.15-0.3 g/kg/d depending on patient age to compensate for peritoneal losses.

Am J Kidney Dis 53(3) Suppl 2,2009 pp S31- 102
[ K/ DOQI 2008]



., CKD3 9% 100-140
. CKD 4-5 %100-120
. CKD 5D %100 + diyalitik prot. veaak ay p €
Nitrojen y®keemmaenmp®nl| er |
Fosfor késéetl anmék ol Ur
Enerji1 al éeémé < &8&@m®&n a r c
08-1.1gr / kg/ gprag.eK KH s i1 vy o[k,

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102 [ K / DOQI 2008]




[Yg,ksek protein fa}/
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. Protein kaynajé °nemlfl
. D k; K FOSFOR
, Et: 1 grprot/ 11 mg fosfor
. Yumur tear, snlter 1, bakdaglien me k

1 gr prot / 20 mg fosfor
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Table 13. Average Ratio of Phosphorus to Protein
Content in Various Protein-Rich Foods
Ratio of mg Ratio Adjusted
Phosphorus for Digestion'
Food Categony to g Protain Absorphon
Yumurt a weég@;ﬁrﬁite 1.4 1
Et Meat a 6
Soya peyniri Tofu 12 7
Yumurta Egg 14 10
Bakliyat Legumes 17 10
Mercimek Lentils 20 12
Fendeék Muts 25 15
St Milk 29 21
¢
Seads 50 29

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102 [ K / DOQI 2008]




[PD hastal ar énda pro]teir
o]

Sadece diyali zdeki nit
Yaka g°re uygun protej |

PD

1 yak?> 0.28 g/ kg
Adolesanlarda 0.1 g/kg

Peritoneala.ak aybé nitrojen kaybénén| 1
Tot al moaeldlcgknmesi yak3dmgkygr e 0 .|1°

PET 1l e peritona protein kaybaég
Am J Kidney Dis 2009 53(3) Suppl! 2,2009 pp S31- 102 [ K / DOQI 2008]
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[25OHD /| KBH-MBD J
e

cProtelilne, rkiay éenp
cSe¢t ¢¢renl er Kk és ét
¢ Aktif VitD eksik

cG¢ nekK éemaajyetaza

c GFR ile korele

¢ KBH Evre 2-4 Ergokalsiferol ilavesi

Sekonder HPT riski®
Kumar J et al. Pediatr Nephrol. 2016 Jan;31(1):121-9
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250HD /KBH
e

KBH Evre 2 -5ve 5D
serum 250HD vyeélda bir ©°]}|!
<30 ng/mL ise

ergocalciferol ( Vit D2) veya cholecalciferol (Vit D3)

I | avesi 1 1l e eksi kl 171 gi dler
Bir ay sonra ve her doz dle]
serum Ca, Fosfor d¢zeyi ©°I -1

Serum250HDd ¢ zel dsiarkrtae ns ¢r e k| 1
yélda bir d¢gzey ©°1 -11

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102

[ K / DOQI 2008]




250HD /KBH

Table 22. Recommended Supplementation for Vitamin D Deficiency/Insufficiency in Children with CKD

Serum 25(OHID Ergocalciferol (Vitamin D) or Cholecalciferol Duration
ing/mL) Definition (Vitamin Dg) Dosing (mo)
=5 Severe vitamin D deficiency 8,000 1U/d orally or enterally > 4 wk or 3
(50,000 IU/wk > 4 wk); then 4,000 [U/d
or (50,000 U twice per mo for 2 mo) =
2mo
5-15 Mild vitamin D deficiency 4,000 1U/d orally or enterally = 12 wk or 3
(50,000 U every other wk, for 12 wk)
16-30 Vitamin D insufficiency 2,000 IU daily or (50,000 IU every 4 wk) 3

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102

[ K / DOQI 2008]




KBH Fosfor / Kalsiyum gereksinimleri
PTH d¢zeyl er |

Table 23. Recommended Maximum Oral and/or
Enteral Phosphorus Intake for Children With CKD

Recommended Phosphorus

Intake (mg/d)
High PTH and High PTH and
Mormal High

Age DRI {mg/d) Phosphorus® Phosphorust
0-6 mo 100 =100 =80
7-12mo 275 =275 =220
1-3y 460 =460 =370
4-8 y 500 =500 =400
9-18 y 1,250 =1,250 =1,000

Source: Health Canada: hitp://www.hc-sc.ge.ca/fn-an/
alt_formats/hpfb-dgpsa/pdi/nutrition/dri_tables-eng.pdf. He-
produced with the permission of the Minister of Public
Works and Government Services Canada, 2008.

"= 100% of the DRI.

1= 80% of the DRI.

Table 25. Age-Specific Normal Ranges of Blood
lonized Calcium, Total Calcium and Phosphorus

lonized Calcium  Phosphorus

Age Calcium (mmol/L) (mg/dL) (mg/dL)
0-5 mo 1.22-1.40 8.7-11.3 5.2-8.4
6-12 mo 1.20-1.40 8.7-11.0 5.0-7.8
1-5y 1.22-1.32 9.4-10.8 4.5-6.5
6-12y 1.15-1.32 9.4-10.3 3.6-5.8
13-20y 1.12-1.30 8.8-10.2 2.3-45

Pl ¥ |

Table 24. Target Range of Serum PTH by Stage

of CKD
GFR Range Target Serum
CKD Stage {mL/min/1.73m?) PTH (pa/mL)
3 30-50 35-70
4 15-29 70-110
5, 5D =15 200-300

Am J Kidney Dis 2009;53:52:5934-S951



.
[DKSLKPKDEMK
G

- GFR 30-60ml/dkt ken baxkl ar

., GFR azal dé%0 ahastd8da ¢

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102[ K / DOQI 2008]




Table 9. Dietary Treatment Recommendations for Children with Dyslipidemia and CKD Stages 5, 5D,
and Kidney Transplant

Macronutriant Saerum LDL-C =100 mg'dL Serum TG =150 mo/dL
Energy If associated with excess weight, energy balance +
activity recommendations for weight loss
Dietary fat =230% of calories Low
Dietary cholesterol =200 mg/d
Trans fatty acids Avoid
Saturated fatty acids = 7% of calories
Carbohydrate Low simple carbohydrate
bl

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102
[ K/ DOQI 2008]




[LKPKD PROFKLK J

Diyetteki Kolesterol

Trans yajl ar yotabkolesterol =, LDL=

Mono ve poli ansaturey aj = g LDL ve Total kolesterol®
Omega 3 FA(n-3 poliansaturey g ) | TG ®
DHA (docosahexanoic acid) Kal p hast ® éjJ é& r]i

EPA (eicosapentanoic acid)

CHO = (basitk e k ekomplex CHO) | TG -
D¢,k gylka]j t ¢keti mi |HDL-C®
Lifli yiyecekler(k+ve fosfora dikkat) | Total-kolesterol ve LDL ®




Makrobesinler

Table 7. Acceptable Macronutrient

Distribution Ranges
Macronutriant Children 1-3y Children 4-18y
Carbohydrate 45%-65% 45%-65%
Fat 30%-40% 20%-35%
Protein 9%-20% 10%-30%
= 1| Lol Fat [l [T FE] 1 Il Fl

Table 8. Additional Recommendations on Specific
Types of Fat and Carbohydrate

Macronutnent Recommendation

Dietary cholesterol As low as possible while consuming a
nutritionally adequate diet

Transfatty acids  As low as possible while consuming a
nutritionally adequate diet
Saturated fatty As low as possible while consuming a

acids nutritionally adequate diet
Added sugars Limit fo a maximal intake of no more
than 25% of total energy

[ K / DOQI 2008]

Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102
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Serum TG d¢zeyiniZ
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gel 1 | me s mineralizasyonuk
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[DKYALKZ HASTALARIND& Vi
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. Suda eriyen vitaminler eklenmelidir

VitaminC 25 - 60 mg [/ g¢n
VitaminB6* 0.2- 1.5 mg/ g¢n

Folat * 60-4 00 Og / g¢én
*Eksi kl 1 Ki rhEpode yanEtE azal
Bamgbola OF et al.Pediatr Nephrol. 2005 ;20(11).1622 -9

( 5 mg/ g¢cn fol ate gerekl/ 1)
Don T et al.J Ren Nutr. 2009 Jul 9

M

Fol at eksi kl i ki hi per homois i
Merouani A. et alPediatr Nephrol. 2001 ;16(10).805 -11




Vitaminler / eser elementler

Table 14. Dietary Reference Intake: Recommended Dietary Allowance and Adequate Intake

Infants Infants Children Children Males Malas Females Females

-6 mo 7-12 mo 1-3y 4-8y 913y 1418y 913y 1418y
WVitamin A (pg/d) 400 500 300 400 600 900 600 700
Vitamin C (mg/d) 40 50 15 25 45 75 45 65
Vitamin E (mg/d) 4 5 6 7 11 15 11 15
Vitamin K (pg/d) 2.0 2.5 30 55 60 75 80 75
Thiamin (mg/d) 0.2 0.3 0.5 0.6 0.9 1.2 0.9 1.0
Riboflavin (mg/d) 0.3 0.4 05 0.6 0.9 1.3 09 1.0
Miacin (mg/d; NE) 2* 4 6 8 12 16 12 14
Vitamin Bg (mg/d) 0.1 0.3 0.5 0.6 1.0 1.3 1.0 1.2
Folate (ug/d) 65 80 150 200 300 400 300 400
Vitamin B, (rng/d) 0.4 0.5 0.9 1.2 1.8 2.4 1.8 2.4
Pantothenic Acid (mg/d) 1.7 1.8 2 3 4 5 4 5
Biotin (pa/d) 5 6 & 12 20 25 20 25
Copper (png/d) 200 220 340 440 700 890 700 890
Selenium (wg/d) 15 20 20 30 40 55 40 55
Zinc {(mg/d) 2 3 3 5 8 11 8 9

Am J Kidney Dis 2009,53:52.:.5934 -5951
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1S
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[Post- TX Problemler -2 ]
.- ]

VKI®Y Tx °ncesi fazl a k-ill

t x kilo al EmE daha faz]|
Obesite R

Dislipidemi . Metabolik Sendrom ( CS, CsA,Tac)

HT

GTTbozuIma/Y Al |l esi nde DM °vykyg¢si

KVS risk fdoaktorl er |
Hi per ¢ri semi
Ca, Po4 metaboli zmasé, kemi k pjr




[Post- T X

Di yet Tedavi}i

at Bl

Uygun divyet 9aklenmeilistesinddyiees tba | | ma | E
Tx sonraseE
soliter b°brekiak y¢kegneg azaltm
EER %1000
Uygun egzersiz
Gerekirse Statin grubu il a-
kKl k yEl sonunda il a- dozlarE azal Enca |sor
Beslenme hijyeni
Besin zehirlenmesi - besin orijinli enf.korunma
Dil sakl EKE
Kyi bir hasta uyum sakl anmal E
Eker CAN geliltiyse, GFR d¢l¢é¢yorsa K
°neril erine aynen uyul mal
Guida B et al. NDT 2007;22:3304 -10
El Haggan W et al. Am J Kidney Dis 2002;40:629 -37
Am J Kidney Dis 2009,53.52:5934 -S951
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