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Malnutricio — hospitalizalt gyermek

Mehta J. Parenter. Enteral. Nutr . (2013) Mdédositva

Antropometria Ok/id6 Mechanizmus _ Taplalek ~ Kovetkezmény
kiegyensulyozatlansag
Paraméterek Betegséghez Ehezés - Szaraz
Suly, magassag, nem kotott Anorexia, tarsadalom _.,Q:J testtomeg 2
BGrred6 Viselkedés. tarsadalom latrogén taplalas leall. 5
Felkar kérfogat kbrnyezet ’ Intolerancia [aa) lzomgyengeség
Statisztika és/vagy Malnutricio Novekedés és
Z-score Malabszorpcié || fejlodes
Betegséghez > Bevitel < |gény keS|ekedese
Referencia kotott Ta panyag vesztés ‘gCJD : + brotel Fertézések
2 1h] 4 = nergia + protein
tablazatok ?é) egyensulyzavar
Akut <3 he Fokozott z —— Immunvalasz
Joubert* Fertézés, trauma, Metabolizmus © | | Mikrotdpanyagok v || 7ayara
WHO égés Energia felhasznalas T i
CDC Sebgydgyulas

*www.demografia.hu

Kronikus >3 he
Onkoldgia, CF, KVB

Gyulladas +/- =,

Megvaltozott
tapanyag
felhasznalas

lassul

Kérhazban toltott
1dé T




Definiciok
PROTEIN-ENERGIA SORVADAS (wasting) - PEW

— urémas malnutricio

— urémias (renalis) cachexia AN
’ SOCIETY OF
— protein—energia malnutrition (PEM) RENAL

NUTRITION
AND METABOLISM

— malnutricio—inflammacio
atherosclerosis szindroma (MIA)

— malnutricio—inflammacié complex
(vagy cachexia) szindroma
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ALL HR + SzepSZ|S (leany 17 éves)

Folyadék tultoltés (%): 10.5 diurézis: 0,4 ml/kg/6 se.Kreat: 360 umol/L
Se.Vancomycin: 17 ug/ml
Th: NA + A + Dopamin + Milrinon
VNy _.: 98/55 hgmm




Akut vesekarosodas

Schwartz formula: CrCl (ml/min/1.73m2)= [testhossz (cm) x k] / SeCr
k=0.45 1-52 hét

k=055 1-13 év

k=0.55 13-18 év leany

k=0.7 13-18 évfiu

Schwartz GJ. Pediatrics 58:259-263, 1976

normal «——» riziké?

/

A strukturalis karosodas biomarkerei A funkcionalis karosodas biomarkerei

NGAL, IL-18, L-FABP, KIM-1 Szérum cystatin C, szérum kreatinin

Murray, CJASN, 2008; 3: 864-868



Kritikus betegség/allapot

\4

Akut vesekdrosodas

\4

X

Nincs valodi prevencio /kezelés

A

Mi marad?:

1) AVE negativ hatasainak cs6kkentés
2) Megfelel6 taplalas

??? Megvaltoztatja a kimenelt???

Rossz kimenetel, magas mortalitas

Zappitelli 2008 www.pcrrt.com



Pathogenesis of PEW in AKI.

Associated conditions
(prolonged critical illness,
hospital-associated PEW,

chronic comarbidities)

_{Acute critical iliness

(metabolic stress)

Fiaccadori et al, Curr Opin Clin Nutr Metab Care . 2013;16:217-224. 22

(_ Anorexia and starvation \

- Delayed starting of
nutritional support

- Insufficient EN without
PN supplementation

- Low protein intake to

Acute delay RRT start
Kidney - Problems in the
W Injury calculation of nutrient
- . heeds
[ Immobilization I(— v
— -

Inadeguate delivery of
proteins and calories

/

Protein- }

\

energy debt

WY

( Catabolism, lean body
mass wasting

L

- Increased mortality
- Increased morbility
- Increased LOS

- Increased health
resource utilization




Actual energy and protein intake as a percentage

of recommended needs on days 1-5.
Ursula G. Kyle et al. CJASN 2013;8:568-574

% (n) % (n) OR (ClI) P

Acute Normal Moderate/severe
malnutrition

No AKI 86.3 (88) 13.7 (14) 1

Risk 72.7 (32) 27.3(12) 2.4 (0.99-5.6) 0.05

Injury/failure 66.7 (14) 33.3(7) 3.1(1.1-9.1) 0.03
Chronic malnutrition

No AKI 82.4 (84) 17.6 (18) 1

Risk 63.6 (28) 36.4 (16) 2.7 (1.2-5.9) 0.02

Injury/failure 76.2 (16) 23.8 (5) 1.5 (0.5-4.5) 0.51
Survival Alive Died

No AKI 97.1(99) 2.9 (3) 1

Risk 100 (44) 0(0)

Injury/failure 85.7 (18) 14.3 (3) 5.5(1.0-29.4) 0.05



AKUT VESEELEGTELENSEG — ajanlasok

Taplalasi moéd

Energia

Fehérje

Vitaminok

Nyomelemek

Monitorozas

Zappitelli 2008 www.pcrrt.com

Korai enteralis, DE! gyakran parenteralis taplalas sziikséges

- kb. 25% -kal a napi alapsziikséglet felett (mért vagy szamitott
- 20 - 25% CHO (inzulin ha szlikséges)

- 30 - 40% lipid formula (20% lipid emulzid)

- 40 - 50% fehérje

- 2to 3 g/kg/nap AVE
- CRRT 20%-kal tovabbi emelés sziikséges

- INBE (irdnyadd napi beviteli érték)
- Félsav, vizoldékony vitaminok % padtlas

- -INBE (irdnyadd napi beviteli érték)

- Nyugalmi energia felhasznalas, nitrogén egyensuly, elektrolitok.,
vitaminok, nyomelemek
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Kronikus vesebetegség stadiumai

Stages of Chronic Kidney Disease

Stage Description GFR (mL/min/1.73 m?) Treatment
1 Kidney damage with normal or 1 GFR =90
2 Kidney damage with mild | GFR 60-89 s .
3 Moderate | GFR 30-59 1-5T if kidney transplant recipient
4 Severe | GFR 15-29
5 Kidney failure <15 (or dialysis) 5D if dialysis (HD or PD)

Abbreviations: CKD, chronic kidney disease; HD, hemodialysis; GFR, glomerular filtration rate; PD, peritoneal
dialysis; 1, increased; |, decreased.

Transzplantacio Transzplantacio 2.

| |

Kronikus vesebeteg Vese transzplantalt
CKD 1-5d exitus CKD1-5T exitus

FelnGttkor

American Journal of Kidney Diseases, Vol 53, No 3, Suppl 2 (March), 2009



Comparison of weight, height and
BMI SDS in relation to severity of CRI
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Pediatric Nephrology (2000)



Comparison of weight, height and
BMI SDS in relation to severity of CRI

Kaldria bevitel
(% cél)
>75 35 8.2 103

50-75 23 8.2 99

25-49 19 8.5 92

<25 61 10.2 85

Pediatric Nephrology (2000)



rhGH terapia — kronikus vesebetegséeg
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The pathophysiology of cachexia/PEW syndrome in CKD

deficiency, # PTH, insulin
resistance, ¥ GHIGF signali

.
I N
N

f - =
S (=== e e e

Children with CKD

Uremic toxins

Malnutrition

Ped. Nephrology 2012, Volume 27, pp 173-181



A gyermekkori CKD ellatasanak alapjai

A vesefunkcio megbrzése

Taplalas
Novekedés

Renalis osteodystrophia
(CKD-MBD)

Hypertonia
Cardio-vascularis betegség
Folyadék — elektrolit
Sav-bazis

e Optimalis vesepotlod kezelés
(CKD5d)
e Gyogyszerek
e Pszicho-szocialis gondozas
Pszicholdgia
Szocialis
Oktatas



Cél
Normalis taplaltsagi allapot fenntartas
Novekedés
TestOsszetétel
Tapanyagok (makro, mikro)
Kéros metabolikus hatasak csokkentése

Urémids toxinok, malnutricio, biokémiai eltérések
Feln6ttkori mortalitas, morbiditas csokkentése

Transzplantacio Transzplantacio 2.

K ; ; Feln6ttkor

ronikus vesebeteg Vese transzplantalt
CKD 1-5d exitus CKD1-5T exitus



The prevalence of indicators of PEW

Pediatr Nephrol. 2014 Jul; 29(7): 1231-1238

CRP>3 mg/L

Transferrin=140 ml/dL :
PEW Indicator

30 to 45 Albumin<3.8 g/100ml Prevalence (%
CKD stage ° i 8 oo (%)



Randomised multicentre study of a low-protein diet on the

progression of chronic renal failure in children

Anne-Margret Wingen et al. The Lancet, 1997
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Taplalasi ajanlas gyermekkori CKD

Current Paediatrics (2003) 13, 496--501

Energia Fehérje Foszfat
ttkg/nap g/ttkg/nap mg/nap

CKD 1-4
és HD
kora 120-180 500-750 2.0-3.0 3.0-4.0 <400
hé (10 kg alatt)
0-6 hé 115-150 480-630 1.5-2.1 2.1-3.0 <600
6-12 hé 95-150 400-630 1.5-1.8 2.0-3.0 (10-20 kg)
<800
1-2 év 95-120 400-500 1.0-1.8 2.0-3.0 (20-40 kg)
2-14 év Eletkornak, 1.0-1.5 1.5-2.0 <400
magassagnak (40 kg felett)
14-18 év megfeleld 1.0-1.5 1418
EAR*
>18 év 1.0-1.5 1.3-1.5

*EAR, estimated average requirement, Dietary reference values

Department of Health Report on Health and Social Subjects No 41. Dietary Reference Values for Food, Energy and Nutrients for
the United Kingdom. London: HMSO, 1991.
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Végstadiumu veseelégtelenség — terapias lehetbségek

v’ Dializis
v Peritdnedlis dializis (CAPD, CCPD)
v'Hemodializis

v’ Transzplantacio



Végstadiumu veseelégtelenség — terapias lehet8ségek

U.S. Renal Data System, USRDS 2011 Annual Data Report

5 éves tulélés életkor és vesepotld kezelés alapjan

2000-2004
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Transzplantacio — Graft tulélés
NAPRTCS 2008 Annual Report (https://web.emmes.com)

% Graft Survival
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NOvekedeés — kronikus vesebetegséeg
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NOvekedeés — vesetranszplantacio

NAPRTCS 2008 Annual Report (https://web.emmes.com)
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Korai Gl hatasok

Graft rejection

7

Graft inflammation

Innate immunity

Activation

Allo/autorecognition by
commensal-specific T cell
(molecular mimicry)

|

»| Adaptive immunity

|

Immunological
adjuvant

Reduction of Tge, cells
Expansion of T-effector cells

| Altered microbiota (dysbiosis) ‘

_

!

Organ failure { | Immunosuppression ‘

Antibiotics

Nature Reviews | Nephrology



Szervtranszplantacio - hasmenés

Infectious Symptoms Fever (greater
than 38°C) Leukopenia stool culture
and/or Clostridium difficile toxin

Yes No

Non-infectious
Diarrhea

Infectious Diarrhea

Treat accordinglvy

Mild Diarrhea less than 4
stools/day, no weight loss
less than 10 days duration

Give MMF with food
Observe

If not better,
Dose split MMF (e.g. from 1 gm
bid to 500 mg qid)

If not better,
MMF dose reduction

If not better,
Moderate-Severe guideline

Moderate-Severe Diarrhea
Continuous greater than 10
days and weight loss

Reduce MMF

If not better,
Stop MMF if safe (no recent

rejection & low rejection risk)

If symptoms improve,
begin Myfortic®

If no improvement,
reculture; Obtain Gl consult




IMMUNSZUPRESSZiV TERAPIA és Gl

Maintenance Agents

Nutrition Side-Effects

Azathioprine

Corticosteroids (prednisone, methylprednisolone)

Calcineurin inhibitors (cyclosporine, tacrolimus)

Sirolimus
Mycophenolate or Mycophenolic acid

Nausea, 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

Nutrition Side-Effects

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

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




Patient survival according to obesity status Iin
children after renal transplantation

Survival at 5-Years Post-Transplant

1 -

m ]
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= | hndhisthihdeidiidl
9 0.85-
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m i

0.8 -

2-5 6-12 13-17
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P<0.001, obese vs. non-obese ages 6-12 years

Pediatrics 2005



NODAT

New-onset diabetes mellitus after kidney transplantation

Non-modifiable  Potentially modifiable @ Modifiable

« African American, Hispanic

= Age > 4045 yrs Individualization of

Immunosuppressive therapy

« HCV

+ Recipient male gender

* CMV

« Family history of DM
« HLA A30, B27, B42

* Tacrolimus

* Pre-tx IFG/IGT

= Cyclosporine

+ HLA mismatches » Proteinuria?®

= Corticosteroid

= Acute rejection history

» HypoMg?® * mTOR inhibitors

+ Deceased donor = Anti CD25 mAB?®

* Male donor Obesity or other component

» Polycystic kidneys of the metabolic syndrome



Vese Tx és diéta

Alacsony cukor (NODAT, alhizas)
Alacsony zsir (zsir-anyagcsere zavar)
Magas rost

Mérsékelt natrium

Megfeleld kalcium



Megfelelb kalcium bevitel

1-3 év — 400 - 600 mg
4 -8 év — 800 - 1,000 mg
9-18 év— 1,300 - 1,500 mg

+ D vitamin



Vese Tx és diéta

v Alacsony cukor (NODAT, alhizas)

v Alacsony zsir (zsir-anyagcsere zavar)
v Magas rost

v' Megfeleld folyadék

v' Mérsékelt natrium

v' Megfeleld kalcium

v' Magas Kalium

v Magas foszfor

v' Magas magnézium

v Sulyemelkedés kontrollja
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