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Bone deformities
Fractures
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Genetic kidney disease

" Hypertension
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CKD

l Bladder dysfunction l

CKD of unknown aetiologyl
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{KBH’da BESLENME BOZUKLUKLARI

Q Malnutrisyon

0 PEW/ kaseksi = metabolik ve nutrisyonel
dengesizlik

Q Obesite

a Buyume yetersizligi / geriligi
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181




International Society of Renal Nutrition and Metabolism

(ISRNM )Tanimlamalari

KBH olan ¢ocuklarda beslenme problemleri morbidite
ve mortalite ile yakindan iligkilidir

0 Normal Beslenme durumu:

Viicut kompozisyonunun korunmasi ve ¢ocuklarda normal biyiime
0 PEM( Protein-enerji malnutrisyonu):

Dusuk veya yetersiz igerikte besin miktari alimi

0 PEW( Protein enerji kaybi):

Viicut protein miktari ve enerji kaynaklarinda (protein+yag)
azalma

0 Kaseksi:

PEW'in ileri formu (nadirdir)
Kidney Int. 2008 Feb;73(4):391-8,
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181




MALNUTRISYON
WHO Tanimlamalari

Table 1
Definitions of malnutrition
Classification Definition Grading
Gomez Weight below % Mild (grade 1) 75%-90% WFA Yasa gﬁre
median WFA Moderate (grade 2) 60%-74% WFA a§|rl|k
Severe (grade 3) <60% WFA
Waterlow z-scores (SD) below Mild 80%-90% WFH Boya gore
median WFH Moderate 70%-80% WFH agirhk
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 (BM')
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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MALNUTRISYON
<

Yetersiz veya uygun olmayan besin alimi
Depresyon / psikososyal sorunlar / uyumsuziuk
Zeka gelisimi, norolojik gelisim

Adaptif cevaplar

Aclkma

Koruyucu olarak enerji harcanmasiy

Lean body mass (yagsiz vucut kutlesi) korunmasi

Besin aliminin veya besin iceriginin duzeltiimesi ile
malnutrisyondaki bozukluklar kolayca duzelebilir

0 Genellikle kasektik hastalarda bu girisimler basarisizdir
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181

O V V V O U OO




[KBH’da BESLENME BOZUKLUKLARI

e PEW /ileri formu Kaseksi

v Istahta dramatik azalma- metabolik hizT
v Yetersiz besin alimi

v Boya gore kilo aliminda gerilik

v Protein depolari{

v Kas kitlesi




[PEW icin risk faktorleri J
-]

0 Kiguk yas

0 KBH ve diyaliz siiresi

0 Endokrin problemler

2 Komorbid sorunlar —hipervolemi-asidosis
0 Akut veya kronik enflamatuar hastalik
0 PD'ye spesifik

v PD volimine bagli abdominal distansiyon

v GOR RRF | yetersiz diyaliz
v Cikig yeri enfek. Bio-uyumsuz sivilar

v Peritonit Fiziksel inakftivite




[KBH-PEW Komplikasyon

Kas gucgsuzlugu— Fizik aktivite kisithhgi
Kardiyo-vaskuler hastaliklar

Enfeksiyon

Depresyon

Uzun hastane yatislar ( X 2)

Buyume yetersizligi ( X 100-200)
MortaliteT




Children with CKD

Uremic toxins




Pediatrik KBH ‘da Kaseksi Kriterleri

A NI NN

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 yasi (boyunun %50 p de oldugu yas)
cinsiyete gére <10 per. (bir yil arayla blgtimlere gore)

3- Kas kiitlesinde v

MAMC < 5 per. boy yasi ve cinsiyete gére/ <10 per (bir yil arayla
olan dlgtimler)

4- [stah azalmasi (haftalik vizit-prot. alimi-iyi-kéti-gok
kéti)(subjektif ?? Daha kesin tani gerekiyor DPI,DEI igin)




Pediatrik KBH ‘da Kaseksi
Kriterler!

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

Herhangi bir grubun morbidite riski ve 2 yil
icinde hastaneye yatis sayisi ile iliskisi yok

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




Pediatrik KBH ‘da Kaseksi
Kriterler!

e 5- Biytime geriligi «kotu»

boy SDS < 3 per

boy uzama SDS deki azalma < 10 per ir yil arayla)
Bu kriterin eklenmesi hastaneye yatis riski ile
korelasyon gosterdi.(2 yil icinde)
%4 faktor var ve buyume/buyume hizi kotu ise
hastaneye yatis ile korelasyon var (NS)

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



g Kaseksi Evresinde

Belirtecler
e Ince sac ™y
e Sararmig digler —3 e
e Dilde degisiklikler ¢ £
e Ince soluk cilt, bazen bronz gériiniim e
o Nefeste koku Lt

(1]
)
U
s LA

Genelde bu evrede hastalar hastaneye yatirilir,
morbidite ve mortalite yiksektir



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

[PEW ve kaseksiden korunabilmek igin ]

a) Beslenme durumunun

iyi monitorize edilmesi
( ozellikle SDBY de)

b) PEW risk faktorleri
ve erken
belirteclerinin
bilinmesi

d) Onlem ve erken tan
(Komp. korunmak igin)




[Am‘ropometrik olglimler

Ag, Boy ( ayakta ve otururken),
BMI (VKI) Boy hizi, BC,

MAC, cilt alti kalinhg,

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

AFA (arm fat area)

Ayni kisi tarafindan diizenli araliklarla yapilmalidir

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



http://www.mrc.soton.ac.uk/IMAGES/delhi3.jpg

Malnurtisyon-kaseksi/PEW
karsilastiriimasi

Malnutrisyon Kaseksi / PEW
Enerji dengesi

istah T I
Metabolik hiz J T
Kas kitlesi = \J
Yag kitlesi I =
Uygun diyet + ——*

tedavisine yanit
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181
Nat Rev Nephrol 2011;7:369-384
Erigkin ¢calismalarinda diyete yanit var



[ KBH & ISTAH )
-

Resiprokal etkili hormon ve sitokinler istah uzerinde etkili

Orexigenic X  Anorexigenic

l l % pro-enf. sitokinler

Resistin /\ !

Adiponectin MCP-1 )
Ghrelin Leptin TNF- a
Agouti-related peptid Insiilin IL-1
Noropeptid-Y a- MSH -MC4R H IL-6



Fig. 1 Peripheral hormones and
their central signaling pathways
which control energy homeo-
stasis (reprinted from [18] with
permission)




LeptinT

Hypotalamic
Anorexigenic
yollar

Hypotalamic
Orexigenic yollar

enerji harcanmasi?

Besin alimiy A




[KBH’da Istah Uyaranlari J
...

e KBH gelistirilen deney hayvanlarinda
Pegylated LR (bio-yararlanimi T yar.omri T)
antagonisti (PLA) verilmesi
Besin alimi, kilo alimi, basal met hizT,
kas fonksiyonlari gelisir

e Kasda IL-1a, IL-13, IL-6,TNF- o normale déner

e Leptin-MC volu inhibisyonu KBH-iliskili
kasekside yeni tedavi olanagqi




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



BASIC RESEARCH | WL asn.org

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




Diger istah uyaranlari
S

e Megestrol asetat ....sentetik progesteron

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




Diger istah uyaranlari

e Cyproheptadine hydrochloride
( birinci-jenerasyon antihistaminik)

e Kanser ve kistik fibrosis hastalarinda istah
stimulani olarak kullaniliyor. KBH'da henuz

calisiliyor

Najib K et al.Beneficial Effect of Cyproheptadine on Body Mass Index
in Undernourished Childrenlran J Pediatr. 2014 Dec; 24(6): 753-758.

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




Diger istah uyaranlari

e GHRELIN

e |Istah arttirici etkisi olan bir barsak hormonu

e Kisa sureli (3 gun) ve uzun sureli (7gun ) arali s.c
enjeksiyonlarla KBH, PD hastalarinda enerji aliminda azalma
yapmaksizin basarili etkisi gosterilmis.

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 bazi KBH’larinin istahi iyi ]
S

e Tani almamis KBH’'lar tanimlanip konservatif
tedavi basladiktan sonra kilo alimi

basliyabiliyor
v ketosls,
v anemi

v asidozun duzeltiimesi




Niye bazi KBH’larinin istahi daha
Iyl olabiliyor ?

e Coklu ilac tedavisi

e Fazla sivi alimi(poliurik hast.)

e Sitokinlerde T Leptin, TNF-q,IL-1 ,IL-6

e GOR ve kusma

e Mide bosalma zamani azalmasi

e PD intra-abdominal PT

e Cerrahi girisimler ve sepsis dénemleri ahmy

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




[Obesite [ KBH j
« /7

Adipoz doku

a2 Onemli bir enerji kaynagi
Cesitli hormonlar salgilayan aktif metabolik organ
a Adipokinler- hucre sinyal proteinleri..... Leptin
Adiponektin
IL-6
TNF-a,
( monosit kemotaktik protein) MCP-1




Obesite / adipokinler

OBESITE

J




KBH & OBESITE
.

e Obesitenin koruyucu etkisi de tartisiliyor ancak...

e KBH hastalarinin yasam suresi kisaligi ve ciddi komorbid faktorler
nedeniyle kesin degerlendirme yapmak zor.

e Obeslerde metabolik hiz
\
Gremik yikim Urtinleri yapimid

"

KBH-komorbiditelerine tolerans daha iy

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



e 450 000 Amerikali eriskin KBH hastasi

iIncelenmis,
VKI < 25 mortaliteT
VKII > 35 KBH progresyonu T

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




KBH & OBESITE
.

e Cocuklarda da dusuk kilo / obesite

Mortalite T

Bobrek nakli sansi {
Buyume geriligi (Kaseksi’'nin en 6nemli faktorii) o0 Mortalite

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




KBH & OBESITE

2.2 - ——— 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
fer B, Wiihl E. Educational Paper: Progression in chronic kidney disease
evention strategies. Eur J Pediatr 2012 Sep 12. (E pub)



KBH & Buyume yetersizligi /
geriligi

Bilyime yetersizligi (Growth deficiency)
= kilo azligi £ Boy kisaliqi

e Orta duzey 2 SDS <WHO standart

e Agir duzey 3 SDS <WHO standart

Biiyiume Geriligi ( Growth retardation)

Uzun sureli bUyume yetersizligi

Bir yilda 2 ana percentil kaybi varsa boy >3 SDS bile olsa buyume
acisindan olumsuzdur

Duzeltiiemez ve akranlarina yetisme «catch-up growth « olamaz
Mak RH et al. Pediatr Nephrol 2012; 27: 173-181




KBH & Buyume yetersizligi /
geriligi

e Kronik beslenme bozuklugu
e Enflamatuar sitokinlerT

TNF- o, IF-0, IL-6, [L-12,17,23 GnRH
l Puberte
gecikmesi

e GH resistansi
e GH / IGF-1 bio-aktivitesiy
l

Longutidinal biiyime
Mak RH et al, Pediatr Nephrol 2012; 27: 173-181




[KBH & Buyume Geriligi ]

e Ko-morbidite faktorleri

> Anemi

» Met.asidoz

» Kemik-mineral bozukluklari
» Genetik faktorler

» Kucuk yas (NAPRTCS raporunda en fazla en kiigik hastalarda)
Rees L, Jones H. Pediatr Nephrol 2013; 28:527-536




KBH & Buyume yetersizligi /
geriligi (deficiency/retardation)

e Enteral beslenme / NG veya tup ile

e 5. Evre KBH'da beslenme duzelse ve VKI
artsa da buyume geriligi duzelmez

e NAPRTCS 2005 ve 2011 yillik raporlarinda
KBH larinin 1/3 unde boy kisaligi var,

Morbidite ve mortalite ile ters orantil

SDBY hastalarinda 5 yillik mortalite orani

Ciddi BG %16.2, orta BG %11.5 ve normal buyume %35.6
Tu J, Cheung WW,Mak RH. World J Nephrol 2016 : 5 (3) 274-282




e HISDS «» yasve GFR

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



e 1980’lerden sonra NG ve gastrostomi ile
beslenme, rhEpo,GH, asidozun daha Iy
tedavisi ile <18 ay olan cocuklarin HtSDS'leri
daha lyi

e infantlarin konj. anomalileri , LBW vd
komorbiditeleri nedeniyle her ne kadar kuguk
cocuklar bu yeniliklerden faydalaniyorsa da
diyaliz baslangicinda yine boy SDS leri geri

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



Nicin besin aliminin arttiriimasina
her hasta ayni cevabi vermez ??

Duzeltilebilen Faktorler
' % RRF (KU/V izlemi)
Diizeltilemeyen Faktorler v' Nefrotoksik ilag @

v Bio-uyumlu diyaliz sivisi
% HD etkinligi

X N LBVY’_ % GH tedauvisi

K P’rematurlte, < Nefroloji linitesine sevk
* SGA, % Sodyum kaybi(renal

s BW<2.5Kkg displazi,Na,su,HCO3)
BW<10.per < Asidoz

&

L)

» Hematolojik/Biokim.

> Yetersiz /luzun sureli
diyaliz

% Pediatrik diyetisyen ile

iletisim

L)

s Ko-morbiditeler
v Sendromlar

v Diger organ ko-

morbiditeleri

&

L)

L)




v

v

v

v

<\

<\

<

+ Nefroloji unitelerine gec sevketme

Ik 6 ay HtSDS kaybi 2 SD
Biiylk cocuklarda bile VKI'de %10 |

% Asidoz

Renal displazi kuguk cocuklarda KBH Evre 2
Tum nedenlerle KBH olanlarda GFR<25 ml/dk/m2

v Kemik met. , kas yikimina etki

Hipoalbuminemi & Asidoz
Asidoz- GH salinimi / periferik dokulara etkisinii

KDOQI 2009 6nerisi HCO3 = 22 mEg/l, HtSDS olumlu etki




+ Hematolojik / Biyokimyasal parametreler
» Anemi: NAPRTCS Htc<33 buyume geriligi icin bagimsiz risk faktoru
» Ca,fosfor, paratiroid fonksiyonlari

+ Yetersiz-uzun suren diyaliz tedavisi

» Fizyolojik pH'li solusyonlar ile PD yapilanlarda buyume iyi
( GDP { — enflamatuar uyari daha az)
» Yogun HD / kisa HDF seanslari /gece HD
\J
» buyumeyi yakalama- istah daha iyi
> besin alimiT enflam.{—CRP{
» Pre-emptive Tx




|KBH Enerji Aimi |
I

KBH ilerledikge enerji alimi azalmakla birlikte

enerji gereksinimi saqlikli cocuklardan farkli deqil

GFR <70 ml/dk Yetersiz kalori allmi ===) Gelisme geriigi /
yetersizligi

e Yeterli kalori lineer buyumeyi
e bUyumeyi yakalamayi da saglar (<2 yas)

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]




KBH’da Enerji Gereksinimi
S

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




EER’nin %100°u onerilmekte
e Cocugun yasl

e Fizik aktivitesi

e VKI izlenir

Yeterli buyume yoksa boy yasina gore gerekl
ilaveler yapilir

Ag. ve/ veya buyume hizi izlenir

Kilo kaybi/ alimi / buyumeyi yakalamasina gore
ayarlama yapllir




e KBH 2-5 Evrelerde RDA %80°i buyume hizi
normal

e %40> ise buyume kotu




[PD hastalarinda enerji gereksinimij
S

PD hastalarinda glukoz emiliminin sagladigi 9
kcal / kg/qglin enerji olmasina ragmen

> Bircok PD hastasi distk kilolu

> Bazi PD hastalari enerji alimid ancak
oral/enteral beslenme ile hizli kilo alirlar

> Bu hastalarda glukoz absorb. hesaplanir

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]




[PD hastalarinda enerji gereksinimi]
S

Glukoz absorbsiyonu

e Diyalizin cinsine

e Diyalizat glukoz konsantrasyonuna

e Peritoneal membran gecirgenligine gore
degisir. PET ile degerlendirilir

Buyume hizi CAPD > CCPD > HD

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




[Ek besin takviyesi / N/G

e KBH 2-5 ve 5D normal kaloriyi aldigi halde
ag.artisi ve / veya yasa gore beklenen
buyume olamiyorsa ilave besin kaynag!

e Oral olarak baslanir. Basarili olunamazsa
e N/G beslenmeye gecilir

e Infantlar ve 3 yas> cocuklar EER'yi
karsilamakta zorluk varsa

e VA veya boy/Ag < -1.88 SDS ise N/G basgla
e 3 yas<.icin yeterli veri yok




Ek besin takviyesi / Gastrostom|

Kusma ile mucadele edilir

Basarili olunamazsa gece pompa ile gunduz boluslar halinde
Basarili olunamazsa «Gastrostomi»

Eger PD baslamadiysa PD kateterinden once

PD kateteri varken perkutan gastroskopi komplikasyonlara yol
aclyor

Stamm gastrostomi daha elverigli

PD kateteri ile ayni anda takilabilir

Kusma varsa gecici HD

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




[HD hastalarinda beslenme ]
« /7

e HD hastalarinda da EER'nin %90 verilince
buyume degismemis

e 3 yas> ise yasa gore boy/ag < - 1.88 SDS EER
alinca bile normal buyume hizini yakalayamaz

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




e Intensif HD programlarinda serbest diyet
e HD seansi sirasinda beslenme
post-prandial komplikasyonlar
Ped.HD < erigkin HD

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




Sut cocuklarina
e Anne sutu veya
e Solut yuku dusuk Whey agirlikli sut

Sivi kisitlamasi olanlarin formula veya diyetine
CHO / yag ile kalori desteqi

Hiperglisemi

KVH !
Obesite




[Anne Siitii j
.

Bilesim(100'ml.de) Anne st Inek siti
Enerji (kcal) 67 67 |
Protein (gr) 0.9 3.2 {‘ o
Laktoz (gr) 7 4 A
Yag (gr) 35 35 ' -
Mineraller

Kalsiyum (mg) 34 120

Fosfor (mg) 15 95

Demir (mg) 0.1 0.05

Sodyum (mEq) 0.7 2.5

Potasyum (mEq) 1.4 35
Bobrek soliit yiikii (mMol/L) 80 220
Oral soliit yiki (mMol/L) 250 263



http://images.google.com.tr/imgres?imgurl=http://www.motheringfromtheheart.com/lance.JPG&imgrefurl=http://www.motheringfromtheheart.com/whatgod.htm&usg=__GFb-5RQsXJM-41HGwlYcqprnxus=&h=308&w=426&sz=19&hl=tr&start=11&um=1&tbnid=H1vUaP7Xg1K3tM:&tbnh=91&tbnw=126&prev=/images%3Fq%3Dbreastfeeding%26hl%3Dtr%26sa%3DN%26um%3D1

e Normal buyume icin her cocugun EER farkl

Bireysellestiriimis kalori gereksinimi

Saptanmali !

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




KBH’da PROTEIN ALIMI

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]



e CKD3 9% 100-140

e CKD 4-5 %100-120

e CKD 5D %100 + diyalitik prot. ve aa kaybi

Nitrojen yikim GUrlnleri 4 Gremik semp 4

Fosfor kisitlanmis olur

Enerji alimi < %80 olursa protein alimina dikkat
0.8-1.1 gr/kg/gun KBH prog. etkisi yok, guvenli

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




[Yijksek protein faydali mi?

Diyaliz hast. yuk protein verilirse (%140)
e Doku kataboliz. T Kemik kaybiT

» Diyaliz iligkili kalsifiye arteriopati

» Serum fosfor

» Fosfor baglayici dozu mortalite ile korele
» KVS sorunlari




e Protein kaynagi onemli !!!

e DUSUK FOSFOR

e Et: 1 gr prot/ 11 mg fosfor

e Yumurta,sut urunleri,mercimek, baklagiller
1 gr prot / 20 mg fosfor

e Diyetteki proteinin sindirilebilirligi

e Fosforun bio-yararlanimi da onemli




[ Protein/ Fosforun yararlanimi

e Hayvansal protein
Sindirilebilirlik  %995’i

e Organik fosforun
%75’'inden faydalanilir

Bitkisel protein
Sindirilebilirlik  %85’i

Organik fosforun
% 50 sinden faydalanilir




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
Yumurta beyazi Egg white 1.4 1
Et Meat a 6
Soya peyniri Tofu 12 7
Yumurta Egg 14 10
Bakliyat Legumes 17 10
Mercimek Lentils 20 12
Siit hilk 29 21
Seeds 50 29

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




[PD hastalarinda protein gereksinimi ]
-]

e Sadece diyalizdeki nitrojen kaybi eklenmeli
Yasa gore uygun protein alimi yeterli

e PD

1 yas> 0.28 g/kg

Adolesanlarda 0.1 g/kg

Peritoneal a.a kayb1 nitrojen kaybinin 1/3 u

Total gunluk prot eklenmesi yasa gore 0.15-0.35 mg/kg

PET ile peritona protein kaybi hesaplanabilir
Am J Kidney Dis 2009 53(3) Suppl 2,2009 pp S31- 102 [ K / DOQI 2008]




[HD [ Protein gereksinimi

e Diyaliz membrani cinsi ve reuse’a gore
degisir

e + 0.1 gr/kg/ gun gunluk HD kaybini karsilar




[25OHD /| KBH-MBD J
e

a2 KBH'da 250HD eksikligi prevalans %30-60
2 Proteinuri ile kayip

a Sut urunleri kisith

a2 Aktif VitD eksik

0 Gunes 1si1gina maruziyet az

1 GFR ile korele

a2 KBH Evre 2-4 Ergokalsiferol ilavesi

Sekonder HPT riskiv
Kumar J et al. Pediatr Nephrol. 2016 Jan;31(1):121-9




250HD /KBH
e

e KBHEvre2-5ve 5D

e serum 250HD vyilda bir ol¢!

e <30 ng/mL ise

ergocalciferol ( Vit D2) veya cholecalciferol (Vit D3)
ilavesi ile eksikligi gider

Bir ay sonra ve her doz degisikliginden 3 ay sonra
serum Ca, Fosfor duzeyi oOl¢!!

Serum 250HD duzeldiikten sonra surekli idame ver ve
yilda bir duzey olg!!

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 duzeyleri

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



[DiSLiPiDEMi ]
R

o GFR 30-60 mi/dk iken baslar %30’larda

e GFR azaldikca 9%380-90 hastada gorulur

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]




[ LipiD PROFILE

Diyetteki Kolesterol

AN

Trans yaglar (doymus)

Mono ve poli ansature yag a.T
Omega 3 FA(n-3 poliansature yag
DHA (docosahexanoic acid)

EPA (eicosapentanoic acid)

CHO T (basit seker> komplex CHO)
Dusuk yag tuketimi
Lifli yiyecekler(K+ve fosfora dikkat)

Total kolesterol T, LDL?T

LDL ve Total kolesteroly
TG |
Kalp hastaligi riski |

TG T
HDL-CY{
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




Lifli yiyecekler

Gunluk lif alimi

1 yas ve < 14 gr/ 1000kkal/gun
Kolesterol duzeyi |

KVS hast.riskini]

Laksatif etkisi var

e Tokluk hissi verir , enerji alimi|
Meyva.sebze,baklagiller, kepekli tahillar
Potasyumdan ve/veya fosfordan zengin

Mineral-elektrolit icermeyen lifli toz maddeler var (Unifiber,
Benifeber)

Yemek veya icecege konur oligurik/anurik ise mumkun degil




Omega-3 Yag asitleri (fatty acids)
(n-3 FA)

e KBH olan ¢ocuklarin %75’i hipertrigliseriemi var

e Balik ve balik yagi n-3 Fas, EPA, DHA'dan zengin
e Serum TG duzeyini|
e Mortaliteyi ve KVS hast.|

Eriskin calismalar > pediatrik calismalar

EPA ve DHA deniz Urunlerinde genellikle yagh baliklarda
tuna,somon,sardinye,ancuez v.d

Civa igerigi fazla olan yagl baliklarin pediatrik hastalarda tiiketilmemesi
Yagli baliklar; Kanama zamani uzamasi,glisemik kontrol bozulur,LDL yukselir
Elimizdeki veriler yeterli olmamasina ragmen FDA n-3 FA ‘y1 emniyetli buluyor




(SU VE SODYUM |
[

e SODYUM: HDS genislemesi, kas
gelismesi, kemik mineralizasyonu

e Renal displazi, RTA, INF
Uygun sivi ve 5-10 mEq/ kg / glin Sodyum

e Oligirik, 6demli, hipertansif, nefrotik
Sivi ve sodyum kisitlamasi




[DivALIz HASTALARINDA VITAMIN ]
.

e Suda eriyen vitaminler eklenmelidir
VitaminC 25 - 60 mg / giin

Vitamin B6* 0.2 - 1.5 mg/ giin

Folat * 60- 400 g / giin

*Eksikligi rhEpo’'e yaniti azaltir, direng gelistirebilir

Bamgbola OF et al.Pediatr Nephrol. 2005 ;20(11):1622-9
( 5 mg/qin folate gerekl)
Don T et al.J Ren Nutr. 2009 Jul 9

Folat eksikligi hiperhomosisteinemi ile birliktedir.
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




'HIPERHOMOSISTEINEMI

e KBH, HD ve PD hastalarinda geligebilir

e Ozellikle HD hastalarinda KVS risk
faktoriddr.

e Damar endotelinde oksidatif zedelenme ile
atherotrombotik etki yapar

e Dolasimda albumine baglanarak tasinir




[Pos?-Tx Problemler-1 J
-]

e ISilaglar CS, CsA, Rapa gibi

e Tx sonrasi diyet kisitlamalarinin kalkmasi
e Kotiu beslenme aliskanliklar

e Sedenter hayat

e Gastrostomi / NG beslenmeden oral
beslenmeye gegis




[Pos’r-Tx Problemler-2 ]
«

e VKI [—>Tx oncesi fazla kilolu olanlarda post-

tx kilo alimi daha fazla
e Obesite )
Dislipidemi . Metabolik Sendrom ( CS, CsA,Tac)
HT

GTT bozulma_J —> Ailesinde DM oykisdu olanlarda daha fazla

e KVS risk faktorler i
e Hiperurisemi
e Ca, Po4 metabolizmasi, kemik problemleri




[Pos’r-Tx Diyet Tedavisi ve 5nlemler‘J
«

e Uygun diyet dnerisi hasta bekleme listesindeyken baslatiimali |
e TXx sonrasi
soliter bébregin yiikiinii azaltmak
EER %100'd
Uygun egzersiz
Gerekirse Statin grubu ilag
IIk yil sonunda ilag dozlari azalinca sorun azalabilir
Beslenme hijyeni
Besin zehirlenmesi-besin orijinli enf.korunma
Dis saghg
TIyi bir hasta uyumu saglanmali

Eger CAN gelistiyse, GFR disltyorsa KBH donemindeki diyet
onerilerine aynen uyulmali

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 2009,53:52.5934-5951




[KBH - Dogru ve yeterli beslenme J
S

e Vicut fonksiyonlarinin saglikli olmasi
e Hastanin kendini iyi hissetmesi

e Tyi bir sosyal hayat

e Yasam kalitesinde dizelme

e Hastanin uyumu

e Hastanin beslenme aliskanliklar: ***




[KBH ve SAGLIKLI COCUKLARDAJ
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[KBH'DE DIYET TEDAVISI

e HASTA ICIN ZORDUR |

e Diyalize gegisi geciktirebilir ve BY'nin
belirti ve bulgularinin ciddiyetini azaltir
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