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Proc¢ bychom meli néeco zlepsovat?

Vysoka incidence malnutrice pfi prijmu na PICU (25%)
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Figure 2. Nutritional status in girls according to category and age Figure 3. Nutritional status in boys according to category and age
group (n =1,166). group (n =1,350).

Toussaint et al.: Nutritional status of children in critical condition at admission to pediatric intensive care units. Boletin Medico del Hospital Infantil de Mexico. 2013. 70. 216-221.




Pro¢c bychom meli neco zlepsovat?

Impact of Malnutrition on the QOutcome of Critically Il Children

Narendra K. Bagri - Bipin Jose « Satish K. Shah -

the three study groups. |Children who were severely malnour-
Tsultem D. Bhutia - Sushil K. Kabra - Rakesh Lodha

ished had significantly prolonged PICU stay as well as dura-
tion of mechanical ventilation (Table 2).

When the outcome variables were compared after adjusting
for PIM2 scores there was an increasing trend of mortality,
ventilation, prolonged PICU stay and duration of mechanical
ventilation with increasing severity of malnutrition ((Table 3).

Table 3  Odds ratio (Adjusted for PIM2 scores) of the outcome variables in three nutritional categories

Mortality Ventilation Prolonged PICU stay Prolonged ventilation
Non-malnourished 1 1 1 1
Moderately malnourished 0.92 (0.22-3.84) 0.82 (0.25-2.62) 0.81 (0.26-2.53) 0.86 (0.23-3.17)
Severely malnourished 1.48 (0.62-3.53) 1.66 (0.60-4.8) 1.70 (0.674.3) 2.54 (0.94-6.80)

P value 0.71 0.52 0.53 0.17




Proc to tak je?

Kriticky nemocny pediatricky pacient
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Jak z toho ven?

- Casné hodnoceni nutri¢niho stavu pacienta

- Casné zahajeni nutrice

- Optimalni dodavka energie a proteinu

- Ostatni slozky nutrice (sacharidy, lipidy, tekutiny, mikronutrienty)
- Forma podani

- Hodnoceni nutricniho stavu béhem pobytu na PICU




Inicialni posouzeni nutricniho stavu

- Anamnéza, vCetné funkCniho stavu a stravovaci anamnézy

- Antropometrické udaje
- Vaha a vyska (délka <2 roky)
-  BMI
- Obvod paze
- Obvod hlavy (<36 mésicu)

- Screeningové nastroje
- Pediatric Yorkhill Malnutrition Score (PYMS)
- Screening Tool for the Assessment of Malnutrition in Pediatrics (STAMP)

- Screening Tool for Risk of Impaired Nutritional Status and Growth

- UZ hodnoceni svalové hmoty a denzity ?




NUTRICNI RIZIKO NE | ANO
Klinické hodnoceni nutri¢niho stavu 0 1
Propadlé tvafe ® Ubytek podkoZniho tuku ® Gbytek svalové hmoty

Choroba s vysokym rizikem malnutrice/velky chirurgicky vykon:

Mentalni anorexie ®* Bronchopulmonalni dysplazie (u déti do 2 let) » Pankreatitida ®* Mentalni retardace »

Cysticka fibr6za = Celiakie » Nespecificky stfevni zanét ® Chronické kardidlni, renalni, jaterni, neurologické 0 2
onemocnéni ® Trauma ® Infekce ® Syndrom kratkého stfeva ® Planovany velky chirurgicky vykon ® Popaleniny »

Tumor ® Metabolickd onemocnéni ® Intoxikace e Jiné rizikové onemocnéni nebo lécba

Nutri¢ni pFijem/z2traty

Prijem 5x a vicekrat za den » Zvraceni 3x a vicekrat za den » Redukovany prijem stravy béhem poslednich dni 0 1
pred pfijetim e JiZ existujici nutri¢ni intervence ® Neschopnost adekvatniho pfijmu pro bolest

Vahovy ubytek/nepfibyvani na vaze 0 1

Nepfibyvani na vaze u kojenci 0—1 rok nebo vahovy lbytek u déti 1-19 let béhem poslednich tydni/mésict

CELKOVY SOUCET

0 b. —riziko nizké — bez potreby nutricni intervence, kontrolni hodnoceni opakovat za tyden

1 — 3 b. — riziko stfedni — kontaktovat nutricniho terapeuta, dle nutricni anamnézy a hodnoceni
pacienta zavést vhodnou nutri€ni intervenci

4 — 5 b. —riziko vysoké - kontaktovat nutriCniho terapeuta, zavedeni nutricni podpory



Zahajeni nutrice

- Co nejdrive je to mozné

- Ev. po stabilizaci stavu

- Enteralni vyziva do 24h po prijmu

- Gastricka vyziva (oralni), eventuelné NGS

- Materské mléko kdykoliv je to mozné (<6
meésicu)

Absolutni kontraindikace

Nutnost navySovani
vasopresorické, nebo inotropni
podpory

Obéhova nestabilita, nutnost
pokracCujici volumoterapie

Podezfeni, nebo potvrzena
nekrotizujici enterokolitida,
stfevni ischemie, nebo stfevni
perforace

Mechanicka obstrukce GIT

Signifikantni krvaceni z GIT

Paralyticky ileus

Relativni kontraindikace

Tézka hypotermie

Do 24 hodin od srdec¢ni
zastavy

Potfeba 2 nebo vice
vasoaktivnich/inotropnich léku

lleus s vysokym odpadem do
NGS/GRV

Zvraceni

Vysoky odvod Gl stomie,
stfevni fistula s vysokym
odpadem

Stav po komplikovaném Gl
chirurgickém vykonu

Nekontrolovatelny prijem

Srdecni vady zavislé na PDA

¥



Stanoveni energetickeé potreby

Schofield Equation (kcal/Day)
0 <3 years REE =0.167 x W +15.174 x H — 617.6 598.59
= 3-10 years REE =19.59 x W +1.303 x H +414.9 950.03
g 10-18 years REE =16.25 x W +1.372 x H + 705.8 1865.29
§ <3 years REE =16.252 x W +10.232 x H — 413.5 567.58
g 3-10 years REE =16.969 x W + 1.618 x H + 371.2 888.56
9 10-18 years REE =8.365 x W +4.65 x H + 200 1467.31

Pro vek <1 rok udava nizkou energetickou hodnotu:

<2 mesice — 100 kcal/kg/den
2-6 mésicu 90 kcal/kg/den
6-12 mésicu 80 kcal/kg/den




Optimalni dodavka proteinu

Vék g/kg/den
Novorozenec — 2 roky 2-3
2-13 let 1,5-2

13 a vice let 1,5

1g proteinu = 4 kcal
Proteinova energie 15-30%
Pomér: vysSi v akutni fazi (napfr. 1:80), poté nizsi

Vice u respiracniho selhani a popalenin
Benefit vySSiho prijmu v akutni fazi kritického onemocnéni?




Dalsi slozky

Sacharidy
- 40-60% celkového energetického prijmu (1g = 4 kcal)
- denni davka cca 0,7-14 g/kg

Lipidy
- 20-30% celkoveého energetického prijmu (1g = 9kcal)

- parlentrélnl’ formou 1-3g/kg/den (u nedonoSenych az 4g/kg/den) kompozitni 20% lipidoveé
emluze

Tekutiny a elektrolyty

- Individualizace dle potreby pacienta
- lzotonické balancované roztoky

- Holiday and Segar formule




Dalsi slozky - mikronutrienty

Fat-Soluble Vitamins (Vitamin A, D, E, K)

Vitamin A 150-300 pg/kg/d
Vitamin D 40-150 IU /kg/d up to 400-600 IU/d
Vitamin E 2.8-3.5mg/kg/d or Z.SI—S.EC{U/kg/d 11 mg/dor11
Vitamin K 10 png/kg/d (or 200 pg/d
Water-soluble vitamins (Vitamin C, B vitamins)
Vitamin C 15-25 mg/kg/d up to 80 mg/d
Vitamin Bl (Thiamine) 0.35-0.50 mg/kg/d up to 1.2 mg/d
Vitamin B2 (Riboflavin) 0.15-0.2 mg/kg/d up to 1.4 mg/d
Vitamin B3 (Niacin) 4-6.8 mg/kg/d up to 17 mg/d
Vitamin B5 (Pantothenic acid) 2.5 mg/kg/d up to5 mg/d
Vitamin B6 (Pyridoxine) 0.15-0.2 mg/kg/d up to 1.0 mg/kg/d
Vitamin B7 (Biotin) 5-8 ug/kg/d up to 20 ng/d
Vitamin B9 (Folic acid) 56 mg/kg/d up to 140 mg/d

Vitamin B12 (Cyanocobalamin) 0.3 pg/kg/duptol ug/d




Enteralni nutrice

- DoporucCovana u vsech v pripadé nepritomnosti Kl

- I v malych davkych ma pozitivni vliv na integritu mukozy a troficky efekt na
enterocyty

- Denni hodnoceni, podpora oralniho prijmu, kojeni tam kde je to mozné

- NGS - kontrola polohy (pH aspirat, RTG)

- Post-pyloricka vyziva

- PEG nebo jejunostomie u dlouhodobé hospitalizovanych
- Bolusové/kontinualni podavani




Enteralni nutrice

Zahajeni EN
10% cilové
davky
v
Zmeér GRV
<1ml/kg 1-3 ml/kg
Navysit dalsi Vratit Vratit reziduum
davku o 10% reziduum do 3 ml/kg
Ponechat Snizit davku na
stavajici davku ¥ predeslé

‘ Dosazeni cile ‘




Intolerance EN a management

Zvraceni, nebo regurgitace zaludecCniho obsahu - 2% denné a vice

- BfiSni diskomfort

- Brisni distenze — narust bfisSniho obvodu pfi 2 nasledujicich
merenich v prubehu 24 hodin, nebo narust brisniho obvodu >2 cm u
kojencu s velmi nizkou porodni hmotnosti

- Prujem — 3 a vice krat / 24 hodin

- Zaludeéni rezidualni objem > 3 ml/kg ve dvou po sobé& nasledujicich
mereni

Trvajici GRV>3 ml/kg

v

Metoklopramid 3xD,
ev. Domperidon 3xD

v

Kontinudlni podavani

EN
¥

Oligomerni vyZiva

¥

Erytromycin 1 mg/kg
3xD

v

Postpyloricka vyziva

v

Suplementarni PEN

¥




Totalni parentralni nutrice

indikovana pouze u pacientu se stfednim a vysokym rizikem malnutrice, nebo

manifestni malnutrici A s absolutni KI kK EN

Early versus Late Parenteral Nutrition in Critically Ill Children

Tom Fivez, M.D., Dorian Kerklaan, M.D., Dieter Mesotten, M.D., Ph.D., Sascha Verbruggen, M.D., Ph.D.,

The results of our trial showed that withholding
parenteral nutrition for 1 week in the pediatric
ICU was clinically superior to providing early
parenteral nutrition; late parenteral nutrition
resulted in fewer new infections, a shorter dura-
tion of dependency on intensive care, and a
shorter hospital stay.| The clinical superiority of
late parenteral nutrition was shown irrespective
of diagnosis, severity of illness, risk of malnutri-
tion, or age of the child. The observation that

all-in-one (AlO), davka pokryvajici <1/2 energetické a proteinové potreby

Monitoring vnitrniho prostredi
Pri absenci znamek refeeding sy. od 2 dne hradit plnou potrebu




Dopinkova parenteralni nutrice

Pouze k dohrazeni energetického a proteinového deficitu
- Pfizpusobit davku! CAVE hyperalimentace!

- Pacienti bez rizika malnutrice - az od 7. dne od preruseni dostateCného nutricniho
prijmu

- Pacienti se strednim a vysokym rizikem malnutrice — pokud nedosahneme piné
energeticke potreby do 48h od zahajeni EN




Prevence stresove ulcerace

Gastrointestinal bleeding prophylaxis

fO( crlt.lcally ill patients: a clinical practice Highest risk

guideline

Zhikang Ye,'? Annika Reintam Blaser,”* Lyubov Lytvyn,” Ying Wang, Gordon H Guyatt,* High risk .
—————— SUGGESTED CUT POINT FOR OFFERING PROPHYLAXIS — — — — -

For patients near this threshold, individual values and preferences become more important

- g2 Nical ventilation with enteral nutrition F o
Recommendations This guideline panel makes a|weak recommendation for using gastrointestinal bleeding | re— y
prophylaxis in critically ill patients at high risk (4%) of clinically important gastrointestinal bleeding, and a o )
weak recommendation for not using prophylaxis in patients at lower risk|of clinically important bleeding (s4%). y

The panel identified risk categories based on evidence, with variable certainty regarding risk factors. The panel :
suggests using a PPl rather than a H2RA (weak recommendation) and recommends against using sucralfate (strong [ T LD
recommendation). hepatic failure

Low risk




Prevence stresove ulcerace

Stress ulcer, gastritis, and gastrointestinal
bleeding prophylaxis in critically ill pediatric
patients: A systematic review

Reveiz, Ludovic MD, MSc; Guerrero-Lozano, Rafael MD; Camacho, Angela MD; Yara, Lina MD; Mosquera,
Paola Andrea Psi, MSc

rizing the best available data. Although
pooled data of two studies suggested that
critically 1ll pediatric patients may benefit
from receiving prophylactic treatment for
preventing UGI bleeding, the overall
quality of the evidence is low, leading to a
weak recommendation (using GRADE ap-
proach) (10). Although limited evidence
is available, some of the drugs studied
(histamine2 receptor antagonists, sucral-
fate, amalgate) have been replaced in
clinical use by proton pump inhibitors.




Hodnoceni nutriécniho stavu behem
hospitalizace na PICU

- Antropomentrické meéreni — vazeni, obvod pupku
- Laboratorni nutricni screening

- Hodnoceni tolerance EN, gastricka rezidua

- Prechod na oralni hned jak je to mozné
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Dekuji za pozornost
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