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A CRI § [saac Sarrabat 1600; Physician examining a urine flask.
| " varibusriewwende . (US National Library of Medicine)



Buyume geriligi mortalite iliskisi

« Boy z skorundaki her bir birim dustisle 6liim riski %14 artiyor (ABD Renal
Veri Sistemi, 1949 cocuk, kronik diyaliz tedavisine baslayan)

- ABD Renal Veri Sistemi, 1112 hasta, diyaliz uygulanan ya da 1990-1995
arasinda transplantasyon yapilan cocuklar,

* Boy <-3SD 2.9 kat
« Boy >-3 SD ve <-2 SD 2 kat 6lum riskini artiriyor

« Kuzey Amerika Pediatrik Transplant Calismas1 (NAPRTCS), 1992-2000
yillar1 arasinda diyaliz tedavisi baslanan 2306 cocuk, boy <1 persentil ile
>1 persentil karsilastirildiginda olum riski 2 kat artiyor.

Wong CS, Am | Kidney Dis 2000; Furth SL, Pediatr
Nephrol 2002; Furth SL, Pediatrics 2002.
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Bobrek hastaliginda beslenme hedefleri

En uygun beslenme durumunun saglanmasi ve
surdurilmesi (uygun miktar ve tipte besinle
normal buyume ve viicut kompozisyonuna
ulasmak)

Uremik toksisite, metabolik anormallikler ve
malnutrisyondan kagcinmak

Kronik morbidite ve mortalite riskini azaltmak
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Bobrek hastaliklarinda beslenme durum
degerlendirmesi

Table 1. Recommended Parameters and Frequency of Nutritional Assessment for Children

with CKD Stages 2 to 5 and 5D

Minimum Interval (mo)

Stage Descripi Treatment
1 Kidney damage with
2 Kidney damage with i .
3 Moderate | GFR kidney transplant recipient
4 Severe | GFR
5 Kidney failure lialysis (HD or PD)

Abbreviations: CKD, chronic k
dialysis; T, increased; |, decreaseq.

age percentile or sbs 0910 U515 0.5-1 1-3 1-2 1-2 MN/A MNIA
nPCRH N/A N/A N/A N/A N/A N/A MN/A N/A

ation rate; PD, peritoneal

N/A N/A
M/A 1*

Abbreviation: N/A, not applicable.
*Only applies to adolescents receiving HD.



Bobrek hastaliklarinda beslenme durum
degerlendirmesi

e
Beden kitle indeksi tamamlar%.rn amls _ Viicut kompozisyonu
(;O Cuklarda Olgumlerl hakkinda bilgi vermez

Boy Beslenme disi

kronolojik degil boy yasina | fakirierden etkitenir
gore degerlendirmek '

Deri alt1 kivrim kalinlig

Orta kol ¢evresi i 3 Toplam Kkas kiitlesiyle
yarqrh olabilir; Yasa gore oplam as keshie
BKI 7 Skoru yerlne boy_ degisikliklere duyarsiz

Serum albiimin, Sistemik inflamasyonda

prealbiimin yasina gore BKI z skoru |z




Bobrek hastaliklarinda beslenme durum
degerlendirmesi

« Antropometri-biyoimpedans-nttrisyon (ABN) skoru
* Boy
- Kilo
- Beden kitle indeksi
 Orta kol kas cevresi (MAMC)
+ Kol kas alan1 (AMA)
« Kol yag alani (AFA)

+ Biyoimpedans parametreleri

Edefonti A, Nephrol Dial Transplant 2006
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Boy kisaligi/buyume geriligi nedenleri
- Kalori aliminda azalma
+ Metabolik asidoz
- BH-IGF aks patolojileri
* Puberte gecikmesi
+ Kortikosteroid tedavisi
 Tuz kayb

- Renal osteodistrofi

Yasa gore kalori alimi az

Peki ya vucut boyutuna gore kalori alimi
nasil?


http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=MenRMg1V0DM8vM&tbnid=sLbgQbynXdiwiM:&ved=0CAUQjRw&url=http://www.karabakaltavukculuk.com/yumurta-tavuk-civcivi/&ei=SGA1U_bNHsbx0gXF6YCoCg&bvm=bv.63808443,d.d2k&psig=AFQjCNGyTVYuq2NzxhKEhdUnTD_lZR7D6A&ust=1396093319722298

Yetersiz kalori Biylume

alim1 mi geriligi mi
buylime yetersiz kalori
geriligi yapiyor alimina yol

aclyor?




Bobrek hastaliklarinda beslenme
Normal buyume icin yasa gore onerilen
enerjinin en az %801 saglanmall.
Beslenme plani bireysellestirilmeli.

Hastalar beslenme destek ekibi tarafindan
yakindan izlenmeli.



Beslenme destegi endikasyonlari

- Agizdan beslenmeyi tolere edememe

+ Artmis metabolik gereksinim

« Akut olarak %10 ya da daha fazla kilo kaybi

- Boy yasina gore beden Kitle indeksi <5 persentil ya da >85 persentil
* Yetersiz kilo alimi, boy <3 persentil (<-2SD), boy persentilinde dusts
- Beslenmeyle ilgili biyokimyasal testlerde anormallikler

« <2500 gr dogum agirligi

 Poliliri, idrar1 konsantre edememe

« Dogum haftasina gore dogum agirhigi z skoru <-2SD



Beslenme takibinin daha sik yapilmasini
gerektiren durumlar

« Kiiciuik cocuk

« Antropometrik 6lcimlerde, agizdan beslenmede, gastrointestinal
fonksiyonlarda, beslenme iliskili laboratuvar degerlerinde, sivi dengesi ve
kan basincinda olumsuz degisiklikler

Beslenme oOnerilerine uyulmamasi

Uzun sure ve yuksek doz kortikosteroid kullanimi

Psikososyal durumda degisiklik

Enteral beslenme tuipt yerlestirilmesi planlanan durumlar



Bobrek hastalarinda beslenme: Kalori

- Kalori gereksinimi saglikli cocuklarla benzerdir, yasa gore hesaplanir
- Boy zskoru < -2SD ise boy yasina gore kalori hesaplanir
 Obeziteye dikkat!!!

« Periton diyalizi uygulananlarda diyaliz sivisindan glukoz emilimi olabilir
- 9kal/kg/gun
 Asiri kilolu cocuklarda dikkate alinmahidir
- Zayiflarda dikkate alinmaz

Edefonti A, Pediatr Nephrol 1999
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Table 5. Nutrient Content or Infusion Rates of IDPN Reported From Small Pediatric Cohoris

Goldstein 2002 Orellana 2005 Krause 2002
Parameter/Nutnent (n=3) (n=9) (n=4)
Age (y) 17-25 17-26 4-18
Protein, g/kg/treatment 1.3 1.3 0515
Dextrose, mg/kg/min 5-9 59 18-46
Fat, g/kg/h not reporied =0.2-0.3 =0.2
kcal/kg/treatment

not reported 11 kecalkg from protein + dextrose; not reported for lipids 27-53




Dislipidemi

Kardiyovaskuler hastaliklar 6nde gelen mortalite nedenlerinden birisi
(tim olimlerin %25’inden sorumlu)

Evre ilerledikce risk artiyor (evre 2 sonrasi)

Risk faktorleri azaltilmali

- Trigliserid ve kolesterol ytiksekligi,
 Obezite.

Diyet iliskili riskler
+ Kolesterol, trans yag asitleri ve doymus yag asidi tiiketimi
 Yuksek miktarda karbonhidrat tiiketimi

* Coklu doymamis yag asidi kullanimi




Dislihiﬂami
Table 7. Acceptable Macronutrient

Disl; Distribution Ranges
ml/«
Peri Macronutnent Children 1-3 y Children 4-18 y
eril
de81 carbohydrate 45%-65% 45%-65%
Hipe Fat 30%-40% 25%-35% )
Protein 5%-20% 10%-30%

Source: Health Canada: http:/www.hc-sc.gc.ca/fn-an/
alt_formats/hpfb-dgpsa/pdi/nutntion/dr_tables-eng.pdf. Re-
produced with the permission of the Minister of Public
Works and Government Services Canada, 2008,

arasinda

National Kidney Foundation. Am ] Kidney Dis 2003;

Querfeld U, Pediatr Nephrol 1988



Dislipidemi tedavi onerileri (prepubertal)

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

Macronutrient Serum LDL-C =100 mg/dL Serum TG =150 mg/dL
Energy If associated with excess weight, energy balance +
activity recommendations for weight loss
Dietary fat < 30% of calories Low
Dietary cholesterol <200 mg/d
Trans fatty acids Avoid
Saturated fatty acids < /% of calories
Carbohydrate Low simple carbohydrate

Source: Kavey et al.'™

Malnutrisyonlu cocuklarda dislipidemi

tedavi onerileri gecerli degildir
Kavey RE, Circulation 2006
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Obezite

« Nakil oncesi ve sonrasi obezite mortaliteyle iliskili

Kalori aliminin azaltilmasi, diyetisyen
destek ve takibi

6 ay Kkilo takibi
Gunde >1 saat aktif oyun
TV basinda gecirilen vakit < 1 saat

Ozel egzersiz programi




it
« >1yas 14 gr/1000kal /glin
 Dustik potasyum ve fosforlu diyet lif tliketimini olumsuz etkiler

« Mineral ve elektrolit icermeyen lif destekleri kullanilabilir




Uzamis kanama zamani,
diyabetik hastada
glisemik kontrolde
kotulesme, LDL
kolesterolde artis, balik
yagl urunlerindeki
cevresel Kirleticiler

Omega 3 yag asitleri

« Omega 3 yag asitleri eriskin
hastalarda trigliserid
diizeylerini diistirmektedir.

 Cocuklarda az sayida calisma
var

« Rutin kullanimini onerecek
yeterli veri yok

Trigliserid
duzeyinde
azalma



Protein

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
DRI (g'kg/d) (gkg/d) Recommended for HD Recommended for PD
Agea (g/kg/d) (100%-140% DRI) (100%:-120% DRI) (gkg'd)” (o/kg/d)t
0-6 mo 1.5 1.5-2.1 1.5-1.8 1.6 1.8
-12 mo 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 0.95-1.35 0.95-1.15 1.05 1.1
14-18y 0.85 0.85-1.2 0.85-1.05 0.95 1.0

*DAI + 0.1 g/kg/d to compensate for dialytic losses.
DRI + 0.15-0.3 g/kg/d depending on patient age to compensate for peritoneal losses.



Vitamin ve eser elementler

» Vitamin A, B, C, E ve K yasa gore onerilen miktarda
alinmalidir.

» Cinko, selenyum ve bakir onerilen miktarlarda
alinmahidir.

* Diyalize giren hastalarda suda eriyen vitamin destegi
verilmelidir.



D vitamini kalsiyum ve fosfor

Yumusak doku
kalsifikasyonu

Vaskiiler komplikasyonlar

Hipokalsemi

Osteopeni




D vitamini

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

Serum 25(0H)D Ergocalciferol (Vitamin D.) or Cholecalciferol Diuration
(ng/mL) Definition (Vitamin D3) Dosing (mo)
<5 Severe vitamin D deficiency 8,000 1U/d orally or enterally < 4 wk or 3

(50,000 IW/wk = 4 wk); then 4,000 [U/d
or (50,000 IU twice per mo for 2 mo) <

2 mo
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 1U daily or (50,000 U every 4 wk) 3
Note: Conversion factor for Serum 25(0OH)D: ng/mL = 2.496 = nmol/L.

121

Adapted with permission.

Bhan I, Curr Opin Nephrol Hypertens. 2013
Fukagawa M, Scand ] Clin Lab Invest Suppl. 2012
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Kalsiyum

Yasa gore onerilen kalsiyum

miktarmm % 1 O O -2 OO'U_ Table 20. Recommended Calcium Intake for Children
with CKD Stages 2 to 5 and 5D

%100’den baslayip plazma ve

UpperLimit  Upper Limit for CKD Stages

idrar kalsiyum miktarina gore (forhealthy ~ 2-5,5D (Dietary +
artirilabilir Age DRI children) Phosphate Binders®)
- Kalsiyum asetat* (fosfor baglayic1) Jose 20 N0 e
ve kalsiyum karbonat (kalsiyum 13y 500 2,500 =1,000
destegi) kullanilabilir 4-8y 800 2,500 =1,600
9-18y 1,300 2,500 =2,500
* Destek tedavisi; 6gun arasinda, Abbreviation: ND, not determined.

*Determined as 200% of the DRI, to a maximum of 2,500
Fosfor-baglayici; oguinle birlikte mg elemental calcium.



Fosfor

 Hiperfosfatemiyle morbidite ve mortalite arasinda iliski vardir
(nedensel?)

. FosforT 3 PTHT 3 Metabolik kemik hastaligl
* Fosfor alimi guinlik onerilen miktarin %100’ tnt asmamali (evre 1-2)
* Fosfor alimi gtinlik onerilen miktarin %80’ini asmamali (evre 3-5)

 Fosfor alimi onerilenin 2 katina ciktiginda serum duzeyi belirgin degismez
ancak PTH artmaya baslar.

- Evre 3-4’de 3 ayda bir, evre 5'de ayda 1 fosfor diizeyi olculmeli

+ Fosfor baglayicilar kullanilabilir (kalsiyum ya da sevelamer gibi)



Table 24. Target Range of Serum PTH by Stage

Source: Health Canada: http://www.hc-sc.gc.ca/fn-an/

alt_formats/hpfb-dgpsa/pdf/nutrition/dri_tables-eng.pdf. Re-
produced with the permission of the Minister of Public
Works and Government Services Canada, 2008.

*= 100% of the DRI.
1= 80% of the DRI.

of CKD
GFR Range Target Serum
CKD Stage (mL/min/1.73m%) PTH (pg/mL}
3 30-59 35-70
4 15-29 70-110
5, 5D <15 200-300 N
T — . Table 25. Age-Specific Normal Ranges of Blood
arrinTac Wi Marmissinm . . .
Table 23. Recommended Maximurm Oral and/or lonized Calcium, Total Calcium and Phosphorus
Enteral Phosphorus Intake for Children With CKD
lonized Calcium Phosphorus
R ded Phosph -
EC‘]"“l';f;‘k;(m wjfp orus Age Calcium (mmal/L) (mg/dL) (mg/dL)
e e 0-5 mo 1.22-1.40 8.7-11.3 5.2-8.4
Age DRI (mg/d)  Phosphorus Phosphorust 6-12 mo 1.20-1.40 8.7-11.0 5.0-7.8
0-6 mo 100 —100 —80 1-by 1.22-1.32 9.4-10.8 45-6.5
7-12 mo 275 =275 =220 6-12y 1.15-1.32 9.4-10.3 3.6-5.8
1-3y 460 =460 =370 ¥ _ _ ,
48y £00 00 — 400 13-20y 1.12-1.30 8.8-10.2 2.3-4.5
9-18y 1.250 =1.250 =1.000 Adapted with permission'®': Specker.®*

Conversion factor for calcium and ionized calcium: mg/dL <
0.25 = mmol/L.

Conversion factor for phosphorus: mg/dL = 0.323 =

mmol/L.



S1vi ve elektrolit

Table 26. DRI for Healthy Children for Water, Sodium, Chloride and Potassium

Total Water™ (L/d] Sodiumt (mg/d) Chloride (mg/d) Potassium (mg/d)
Age Al Upper Limit Al Upper Limit Al Upper Limit Al Upper Limit
0-6 mo 0.7 ND 120 ND 180 ND 400 ND
7-12 mo 0.8 ND 370 ND 570 ND 700 ND
1-3y 1.3 ND 1,000 1,500 1,500 2,300 3,000 ND
4-8y 1.7 ND 1,200 1,900 1,900 2,900 3,800 ND
9-13 vy 2.4 ND 1,500 2,200 2,300 3,400 4,500 ND
14-18y 3.3 MND 1,500 2,300 2,300 3,600 4,700 ND
LuVi1iILC J VU OVI1IlI1I AUl 15,111 J1VI1 NNiJollidlili1daol u_ysuu Tﬂb'E‘ 2?'- h...,leI'..IEribIEI Fluid LGEEEE
Evre 2 ve sonrasi icin potasyum Kkisitlamasi Age Group Fluid Loss
meq/kg/gln
q/ g/g ) Preterm infants 40 mLU/kg/d
MNeonates 20-30 mLU/kg/d

Children and adolescents 20 mL/kg/d or 400 mL/m?




Nakil sonrasi beslenme

- Ila¢ yan etkileri (bulanti, kusma, ishal, istah artis)

Gunlik gereksinim kadar kalori (obeziteye dikkat!!)

Dislipidemi siktir, ateroskleroz riskini artirir

Glukoz intoleransi ve hiperglisemi erken donemde siktir

Hipertansiyon siktir; tuz kisitlamasi

Hiperkalemi, hipofosfatemi, hipomagnezemi gorulir

Kalsiyum ve D vitamini alim1 devam etmelidir

Sivi alimi artirilmali



Sonuc

« Bobrek hastaligl olan cocuklarda bliytime geriligi mortaliteyle iliskilidir
« Beslenme takibi ve beslenme durum degerlendirmesi sik yapilmahdir

« Beslenme durumunda sorun olan hastalarda beslenme destegi
uygulanmalidir

« Bu cocuklarda kalori, protein, kalsiyum, fosfor, D vitamini alimlar1
yakindan izlenmelidir




GUCLU BOBREKLER ICIN
TUZ TUKETIMINI AZALT!

Gulnde 6 gramdan az yarar, fazlas| zarar!







Immiinsupresif ilac yan etkileri

Table 29. Nutrition-Related Side-Effects of Inmunosuppressive Medications

Maintenance Agents

Mutrition Side-Effects

Azathioprine

Corticosteroids (prednisone, methylprednisclone)

Calcineurin inhibitors (cyclosporine, tacrolimus)

Sirolimus
Mycophenolate or Mycophenolic acid

Mausea, vomiting, sore throat, altered taste acuity

Hyperglycemia, hyperlipidemia, sodium retention,
hypertension, increased appetite and weight gain,
osteoporosis, calciuria, muscle wasting, peptic ulcer
disease, impaired wound healing, electrolyte
disturbances

Hyperlipidemia, hyperglycemia, hypomagnesemia,
hyperkalemia, hypertension

Avoid grapefruit

Hyperlipidemia, gastrointestinal symptoms

Diarrhea, nausea

Induction Agents

Mutrition Side-Effects

Daclizumab
OKT-3
Rabbit antithymocyte globulin (ATG, thymoglobulin)

Minimal side-effects
Mausea, vomiting, diarrhea, loss of appetite
Decreased appetite

Adapted with permission.*®”



Table 10. Tips to Implement AHA Pediatric Dietary Guidelines for Prevention or Treatment of Dyslipidemia and
CVD in Prepubertal Children

Reduce added sugars, including sugar-sweetened drinks and juices.

Use canola, soybean, corn, or safflower oils, or other unsaturated oils, in place of solid fats during food preparation.

Use fresh, frozen, and canned vegetables and fruits, and serve at every meal; be careful with added sauces and sugar.

Introduce and regularly serve fish as an entrée.

Remove the skin from poultry before eating.

Use only lean cuts of meat and reduced-fat meat products.

Limit high-calorie sauces such as Alfredo, cream sauces, cheese sauces, and hollandaise.

Eat whole-grain breads and cereals rather than refined producis.

Eat more legumes (beans) and tofu in place of meat for some entrees.

Read food labels—especially for breads, breakfast cereals, and prepared foods—for content, and choose high-fiber, low-
salt/low-sugar alternatives.

Source: Gidding et al.#*?



