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Cile sdeleni

Diagnostika malnutrice — novy
konsensus - GLIM

Monitorace faze a intenzity zanetlivé
odpovedi
v prubéhu inicialni stresové odpoveédi
na pocatku realimentace

v anabolické fazi v prubéhu
rekonvalescence

Davkovani a cile nutricni podpory
u malnutrice v nemoci
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Tailoring Metabolic and Nutrition
Therapy in ICU: The Future?
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Jak poznat chronicky
podvyziveného

. Diagnostika malnutrice — abnormality v
telesném slozeni — GLIM kritéria

. Dlouhodoba hospitalizace nebo ztrata
sobestacnosti

. Nebochybne realimentacni projevy po
zahajeni vyzivy
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Chronické zmény

Diabetes

Skrining: zavaznost stavu

Skrining: nutricni stav —

hmotnost, ubytek, BMI,
vek, nutriéni bilance

VysSetteni: Albumin, CRP

VysSetieni: FFM, buné¢na
hmota, svalova hmota, ICT,
ECT. ICT/ECT

Vysetieni:
Svalova sila — hand grip

Kognitivni fce — MMSE

Imunitni funkce
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ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community™

T. Cederholm *™ ', G.L. Jensen ', M.LT.D. Correia ¢, M.C. Gonzalez “, R. Fukushima ',
T. Higashiguchi *, G. Baptista ", R. Barazzoni |, R. Blaauw ), A. Coats ", A. Crivelli ™,
D.C. Evans " LGramIlch s | Fl.n:hs Tarluvsky P, H. Keller “, L. Llido ", A. Malone >,
K.M. Mugensen % JE- Murle:-,r M. Muscaritoli *, 1. Nyulasi ®, M. Fn‘llch V. P1splaser[“'
M.A.E. de van der Schueren ™" ab , S. Siltharm ™ P Singer ™ e L K Tapeende

M. Velasco “%, D. Waitzberg ", P, 'r’amwnng A | Yud, A ‘iu'an Gossum ° : Enmpher Al
GLIM Core LEE[E'EI'SI'II]} Cnrnmll:tee GLIM Working Gmup
Thresholds for severity grading of malnutrition into Stage 1 (Moderate) and Stage 2 (Severe) malnutrition.
Phenotypic Criteria”
Weight loss (%] Low body mass ~ Reduced muscle mass
index (ky/m®)’
Stage 1Moderate Malnutrition 5-10% within the past 6 mo, <201 < 70y, Mild 1o moderate deficit
(Requires 1 phenotypic criterion that meets this grade) — or 10-20% beyond 6 mo <22 il = My (per validated assessment methods - see below)
stage 25evere Maloutrition 05 within the pastbmo, <1830 <70y, Severe dehd

(Requires | phenotypic cnterion that meets this grade) o >20% beyond 6 mo <20 if = T yr (per validated assessment methods - see below)




Diagnostika malnutrice - GLIM
Global Leadership Initiative in Malnutrition

Screening rizika V riziku malnutrice
e 3 vyuZitim validovanych screeningovych testu

..,G,. nezbytny pozitivhi vwsledek screeningu

Vysetieni Diagnosticka krlferta
nutriéniho stavu » Fenotypova

o MNechtény pokles hmotnosti
o Nizky index télesné hmotnosti (BMI)
< Snizeni svalove hmoty
= Etiologicka
< SniZzeny prijem nebo porucha vstrebavani
Zivin
< Pritomnost onemocnéni/zanétlivy stav

Spinéni kritérii pro diagnézu _malnutrice

Diagndza
g « VyZaduje pritomnost nejmeéné jednoho
fenotypoveho a jednoho etiologickeho kriteria
Efupeﬁ 3 Uréeni stupné zavaznosti malnutrice
zavaiZznosti

* Stanoveni pomoci fenotypového kritéria

Cederholm, Clin Nutr 2018



Diagnostika zdvaznosti malnutrice - GLIM

Stadium 1/ Stfedné tézka malnutrice  nechiénypokles hmotnosi B/ a vk

(alesporjedno fenalypicke rtenum 510%za posl, 6 més, < 20 ve veku < 701et
SpIE hodnoty nebo 10-20% nad 6més. < 22ve véku > T0 e

Nebo mirna az stredné tézka sarkopenie

Stadium 2/ tazka malnutrice

(lespor edno fenotypicke krtenum >10% zaposl. 6 mes. <18, ve veku <70 lef
spiue hodnotu) ngbo > 20% nad 6 més. <20 ve véku 2 T0 et

Nebo tézka sarkopenie

Cederholm, Clin Nutr 2018



Zavaznost sarkopenie

Stadium Svalova Svalova Vykonnost
hmota sila

Presarkopenie J

Sarkopenie J J Hebo

Tézka sarkopenie J J J

Age and Ageing 2010; 39: 412-423



Diagnostika sarkopenie

Variable Research Clinical pracoce
Muscle mass Computed tomography (CT)  BIA

Magnetic resonance DXA

imaging (MRI)

Dual energy X-ray Anthropometry

absorpunomertry (DXA)
Bioimpedance analysis (BLA)
Total or partial body
potassium per fat-free
soft tssue
Muscle strength Handgrip strength Handgrip strength
Knee flexion/extension
Peak expiratory How

Physical performance  Short Physical Performance SPPB
Battery (5PPB) Usual gait speed
Usual gait speed Get-up-and-go rest

Timed get-up-and-go test
Stair climb power test

Ape and Ageing 2010; 39: 412—423



Referencni rozmezi pro sarkopenii

METODA muzi Zzeny
‘[i‘n‘i'[i."ai P sarcopenia cut-off points for low strength by chair stand and grip strenpth SILA
Grip strength <ITkg <bkg  Dodds (2014)
(Chair stand >155 for five nises Cesart (2009)
‘l NWGSOP2 sarcopenia cut-off poins for low muscle qunity - SVALOVA HMOTA
U Ukg <Bg  Studenski 2014
ASM/height <T0kg/m’ <60kg/m” Gould (2014)
EWVGSOP2 sarcopenia cut-off points for low performance VYKONNOST
Gt speed 08m/s Cruz-Jentoft (2010)
Studenski (2011)
SPPB <§ point score Pavasini (2016)
Guralnik (1995)
TG 220 Bischoff (2003)

40 m walk test Non-completion or 26 min for completion  Newman (2000)



Vyznam optimalizace dodavky energie, proteinu a
dalSich nutrientu pro anabolismus

Redukce infekci
T hojeni ran
! orgdnové podpory

Mobilita
+ Privod substratt
Prezivovani
Malnutrice
Slabost || Podvyziva : Hyperglykémie
Infekce [ Malnutrice Optimum Szga'rgz);
At = max.
! hojeni ran anabolicky  Infekce

T orgdnové podpory ofekt T orgdnové podpory



Faze kritického stavu

Hypometabolizmus Hypermetabolizmus
‘Ebb faze +low faze
Startovani zanétlivé reakce Rozvinuty ak,um"Zénét _
L ‘Vysoka mediatorova a endokrinni
‘Nedostatek substratu aktivita
‘Mitochondrialni dysfunkce “Organova dyfunkce
*Autofagie, mitofagie
V02 AVO2
T VCO2 T VCO?2
T REE ? REE




Faze zanetu a laboratorni monitorace

Protein (g kas/d])
.5

|

-+  Wischmeyer Critical Care 2017, 21(5uppl 3)316

R REER

Lab. monitorace zanétu

TTTCRP,  tCRP, TTNFa | TNFa

IL6 TNFa ! CRP ! CRP
WY ALB, | ALB, 7TPREALB T PREALB
HDL-C HDL-C | ALB, T ALB,
Faze zanétlivé odpovédi HDL-C HDL-C
Akutni Chronicka/ Rekonva- Zdravi

perzistujici lescence
Casovani 5 dni > 5 dni 2-12-- tydnG  3-6-- més.



Rozhodovaci nastroje
k indikaci nutricni podpory

indirektni kalorimetrie v klinickeé praxi

rutinni méreni odpadu dusiku do moci,
spotreby O2 a produkce CO2

monitorace klinického stavu a indikace
zkusenym klinikem

davam standardni doporucenou davku
vyzivy 25 kcal/kg, < 70 % 1-3(5) den, 80-
100% od 4-6 dne — guideline pristup

16



Doporucené nutricni cile a pomér
neproteinova energie/bilkovinny dusik

Kombinace Pomér nebilkovinné
energie a energie kCal / g N v
protein/
Incidlni fdaze 10- 20 kCal cca 70 - 120
akutniho stavu- 1,0-1,2g9
triZnd pivike
Rekonvalescence 25-45 kCal cca 110-130
1,2-1,8 g
Morbidné obézni 20 kCal cca 55
pacient 1,59
_RaciondIni™ dieta 25-30 kCal cca 175-205
0,89
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Early goal-directed nutrition -

wversus stanmndard of care imn adult intensive
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Role glukagonu v katabolismu proteinu
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PICS

— persistujici imunosuprese, zanét a katabolismus

Pobyt na JIP > 14 dnu

CRP >1.5 mgl/l,

Pocet lymfocytu <0.80 x 109/,
Pokles hmotnosti >10% béhem
hospitalizace, nebo BMI <18
Kreatinine vyskovy index <80%
Albumin <30 g/i

Prealbumin <0,10 g/l

Retinol binding protein <1 myl/l.

Gentile LF, Cuenca AG, Efron PA et al. Persistent inflammation
and immunosuppression:

a common syndrome and new horizon for surgical intensive care.
J Trauma Acute Care Surg 2012;72:1491-501.



Zasady nutricni podpory u
chronicky podvyzivenych v IP

monitorace intenzity a faze zanetlive odpovedi
a prevence rekurence zanétu

setrna organova podpora
mimimalizace sedace

casna nutricni podpora k udrzeni fu
cyklicka nutricni podpora po stabilizaci
casna mobilizace a fyzioterapie

planovani dalsi péce vcetné nutricni podpory
— idealneé ve spolupracis NTav
komplikovanych pripadech nutricionistou
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Randomized control trials

Readmission and mortality in malnourished, older, hospitalized adults
treated with a specialized oral nutritional supplement: A randomized
clinical trial

Nicolaas E. Deutz *°, Eric M. Matheson °, Laura E. Matarese ©, Menghua Luo ¢,
Geraldine E. Baggs “, Jeffrey L. Nelson ¢, Refaat A. Hegazi “, Kelly A. Tappenden °,
Thomas R. Ziegler ', on behalf of the NOURISH Study Group

* Center for Trondaional Reseanch in Aging & Longevity, Deparmeni of Health & Kinestology, Texas AdM Universing 1700 Research Parkway, College
Station, TX 77845, LSA

¥ Department of Family Medicine, Medical University of South Caroling, 5 Charleston Cenber Dr, Charleston, 5C, USA

* Brody Schoeol of Medicine, Easi Careding Unfversity, 600 Moye Bhed Greemville, NC, US4

9 Abbott Nutrition, Research and Development, 3300 Stelzer Rd, Columbus, DM, USA

* Departmeni of Food Scence and Human Mutrition, University of Blinois af Urbana-Champaign, 905 5. Goodwin Ave, Urbana, 1L USA

! Division of Endocrinology, Metabolism and Lipids, Emory University School of Medicine, 1648 Pierce Dr NE, Atlonta, GA, US4

@ CrossMark

StarsSi pacienti (n=622) hospitalizovani pro:

*srdeCni selhani

*exac. CHOPN

*pneumonii

Intervence vysokoproteinovy sipping + HMB vs. placebo
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Specifické ziviny a anabolismus

* odstraneni detekovaneho (pfripadnée
predpokladaného) nutricniho deficitu zlepsuje
vyhlidky na zotaveni

—Esencialni AA

—Podminecnée esencialni AA
—Vitamin D

— Thiamin

—Mikronutrienty k odstraneni deficitu
—\Vyvazeny pomer n-6/n-3 MK 2-4:1



Faze realimentace a patofyziologie
realimentacniho sy

1. Hladoveéni
2. Privod substratu
3. Hormonalni zmeény:
* T inzulinu
4. Metabolicky rozvrat: » | glukagonu
Nevyvazené spektrum Zivin
* Jontové dysbalance
* Deficit vitamin

5. Klinicka manifestace * Retence tekutin
Realimentacéni syndrom * Hyperglykémie
* Slabost

* Organove selhani
* Arytmie



Patofyziologie realimentace

Bez ohledu na cestu nutriCni podpory
Narust dostupnosti glukozy
Zvyseny metabolismus glukozy

Zvysena potreba fosforylovanych
meziproduktl metabolismu

Zvysené vychytavani fosfatl
Predchazejici deplece télesnych fosfatu
Hypofosfatémie (pokles o 0,16 mmol/l

nebo < 0,6 mmol/l



Rizikové faktory rozvoje realimentacniho syndromu (die NICE)

Velk
e BMI <16 kg/m?2

nechtény vahovy Ubytek > 15% za 3 az 6 mésicu
nizky/zadny prijem >10dni

primarné nizké hladiny fosfatu, drasliku a horciku, nizky

prealbumin

Malé BMI <18,5 kg/m2
nechtény vah. ubytek > 10% za 3 az 6 mésicl
nizky/zadny prijem >5dni

abus alkoholu, l1ékU-insulin, antacida, diuretika, chemoterapie



Riziko rozvoje realimentacniho

syndromu
Mira rizika Rizikoveé faktory
Nizka 1 malé kritérium dle Nice
Vysoka 1 velké nebo 2 mala

kritéria dle Nice

Velmi vysoka 1 z nasledujicich:
‘BMI <14
*pokles tél. hmotn. > 20%
*hladovéni > 15 dnu
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Original article

Impact of caloric intake in critically il patients with, and without,
refeeding syndrome: A retrospective study

Laura E. Olthof *, WA.C. Kristine Koekkoek °, Coralien van Setten *, Johannes C.N. Kars ¢,
Dick van Blokland *, Arthur RH. van Zanten *~

* Department of Mténsive Care Medicine, Gelderse Valles Hospital, Willy Brandtlaan 10, 6716 RE. Ede, The Netherlands
® Department of Internal Medicine, Gelderse Valle Hospiral, Willy Branddaan 10, 6716 RP Ede. The Netherlands
® Gelderse Vallel Hospital, Willy Brandtlaan 10, 6716 R Ede, The Netherlgnds

N= 337 ztoho 36,4 % realimentacni syndrom



Probability of survival
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Clinical Key Lancet Respiratory Medicine, The, 2015:12-01, Volimen 3, Numero 12, Pages 943-952,
PN Gordon S Doig Dr,

Restricted versus continued standard caloric intake
during thhe management of refeeding syndrormme in
critically ill adults: a randomised, parallel-group,
multicentre, single-blinnd controlled trial
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Study process measures Physiological response

A Mean caloric intake per study day D Lowest daily serum phosphates
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Jak optimalizovat dodavky energie, proteinu a
dalSich nutrientu pro prechod do anabolismu?

Redukce infekci
T hojeni ran
! orgdnové podpory

Mobilita
+ Privod substratt
Prezivovani
Malnutrice
Slabost || Podvyziva : Hyperglykémie
Infekce [ Malnutrice Optimum Szga'rgz);
At = max.
! hojeni ran anabolicky  Infekce

T orgdnové podpory ofekt T orgdnové podpory



Zahajeni nutricni intervence

* Podle naléhavosti
— Nedostatecné, predevsim svalove, zasoby

— Prognoza s vyhledem dlouhodobého
katabolismu

* Funkéni stav GIT a ostatnich organu
— Enteralni vyziva udrzuje funkci GIT



Logistika nutricni péce za hospitalizace

Bez rizika
Ano l Ne |
Pfijeti Pokracovani | .l Pﬂ“ﬁgﬂ}fﬁ
hospitalizace? | nutricni péce
Bez rizika [
Nutriéni Periodicky oo
screening re-screening » Monitorace |  D0sazeni cilu
' i stavu
V riziku i Zména stavu
:ﬁf;ﬁ:; I WP’HE“‘:’Ei“i S Implem‘eqtace Predeten Y
stavu nutr!cmhu nutr!cmhu stavu vyzivy a %ﬁ:’liiﬁ?i
plend PN Lprava intervence
' T nutricniho
planu

Mueller, JPEN, 2011



Na co se nema zapominat

1. rutinni podavani i.v. mikronutrientu u PV

2. prevence realimentacniho syndromu
u rizikovych pacientu a pfri laboratornich
znamkach realimentace ( zejména K, P, Mg a
vit. B1)

3. zvazeni individualni indikace specifickych
substratu u pacientu s detekovanym nebo

predpokladanym deficitem ( protein, Gin, EEA,
vit. B1, vit. D, vyvazeny pomer n-6/n-3)



Zavery

Uzitecnhost celoplosného vyhledavani nutricniho
rizika

Dulezitost validizace testu u dané populace

Indikace vysetreni nutricniho stavu a nutricni bilance
u rizikovych jedinct a nutricni plan

Intervence podle nutriéniho planu

Pravidelné hodnoceni a zajisteni kontinuity nutricni
péce



Dékuji za pozornost
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