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NUTRICNI INTERVENCE V DYNAMICE METABOLICKYCH ZMEN KRITICKY NEMOCNEHO
NUTRITION INTERVENTION IN THE DYNAMIC PROCESS OF METABOLIC CHANGES
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* Wernerman J.: Protein in Critically ill: Maintenance of Muscle Mass and Performance

* Novak F.: Specifické Ziviny v intenzivni péci a rekonvalescenci Specific Nutrients in
Intensive Care and Recovery
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Prohlaseni o konfliktu zajmu

2016 — 2017

* prednasky na sympoziich Baxter (CR, Slovinsko,
Chorvatsko)

* kurzy enterdlni vyzivy Nestle (CR)
* vedecka rada Aeskulap akademie
* advisory board Abbott

* advisory board Shire



patofyziologie in

icialni faze kritického stavu

hMore TH
IL-1.2,6,8

Interferon-7
Platelet-activating factor

Endotoxin or
Lipopohysac charide (LPS) of gram-negative bactenia

y

Binds to LP5 -binding protein

D14 receptor

’

Macrophage

F- Tumor necrosistactor {THF)

A2

¥
Hypothalamus

¥

Fever
Tachycardia
tachypnea

Depl

thrombosis andior hemorrhage

¥

Capillary endothelial cail

i

Ves=e] vall

Heutrophid margination Hitric oxide synthesis
Platelet adherence
DIC with clinical Vazodilatation

etion of intravascular volume

Cellular hypoxia
Low systemic vascular resistance

Lactic aci dosis =— ] eath

Pinsky MR, 2009



vyvoj organoveé dysfunkce

Sekvencni poroces, proto metabolicka odpovéd nebude
konstantni
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Rendy L: Multiple organ dysfunction syndrome
(MODS). Int Journal of Surgery, 8; 2017: 1-6
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Hladoveéeni ve zdravi a v akutnim stresu se lis

Katabolicka odpoved je diky zanétlivé a
endokrinni odpovedi a imobilizaci
vice vyjadrena nez u zdravych hladovéjicich

EEVIEW ARTICLE

CRITICAL CARE MEDICINE

Nutrition in the Acute Phase
of Critical Illness

N Engl ) Med 2014;370:1227-36



utilizace energie

vyuziti endogennich energetickych zdroju se lisi
v ruznych fazich kritického stavu

Table 2 Conceptual transitions of utilization of energy supply in

acute illness

Utilization Phase of critical illness
of energy

= N &
SOURCE

Acute Chronic Post-acute

Endogenous Maimal Feguced Marginal

EXOgQENOUS Mimimal Increasing Maximal

Daonning MW, Andersen LW, Chase M. Berg KM, Tideweldl M, Giberson T

ik d - T 2 = i - B P - i

Windfe B, Moskowitz A, Smithline H Noo L 2t al Randomized. double-Hind
placebo-conirolled trial of thiamine as a2 metabolic resuscitatorn in septic

chock a pllot study. Crit Care Med. 201 6443360



negativni kumulativni energeticka bilance
zvysuje komplikace
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ale ma smysl (a lze) intervenovat jiz v akutni fazi?

Dvir et al., ClinNutr 2006; 25:37-44



* Vinicialni fazi svalovy katabolismus kryje 50-75% potreby glukozy

* Pacient v této dobé vyzaduje adekvatni dodavku proteinu (> 1.0
g/kg/d) ke kompenzaci svalového katabolismu a souc¢asné
redukované nonproteinové energie ( 10-15 kcal/kg/d)
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na zacatku:
hypotenze... nezvladnuty sok...

* prioritou je kyslik ... resuscitace

* je nesmyslné snazit se zivit pacienta.umirajiciho
na progresivni obehove selhani s
kompromitovanou perfusi splanchniku a
endogenni produkci energie



Jak a kdy zacit?
S respektem k probihajicimu procesu

_ Autofagie:

anorexie je soucasti akutni fyziologické odpovedi na
SIRS

* Enteralni nutrice: troficky efekt, slizni¢ni integrita
GIT, vliv na hemodynamiku

EN zda se byt preferovanou metodou

Pochopit:

nemoznost navysovani EN je markerem tize
onemocnéni (GIT dysfunkce/selhani) a soucasné
muZe byt i signalem adaptace na kriticky stav v
casném stadiu



1174 pacientu JIP, UPV nad 48h., vasopresoricka podpora
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ORIGINAL ARTICLE

Trial of the Route of Early Nutritional
Support in Critically Ill Adults

Sheila E. Harvey, Ph.D., Francesca Parrott, M.Sci., David A. Harrison, Ph.D.,
Danielle E. Bear, M.Res., Ella Segaran, M.Sc., Richard Beale, M.B., B.S,,
Geoff Bellingan, M.D., Richard Leonard, M.B., B.Chir., Michael G. Mythen, M.D.,
and Kathryn M. Rowan, Ph.D., for the CALORIES Trial Investigators*

€ Caloriclniake [ Parenteral route [ Enteral route
bez rozdilu:
B - \ ‘ ‘ ‘ ‘ ‘ ‘ ‘ * mortalita 30 d.
T * mortalita 90 d.
; * infekce
oL L | | | | . .

Protein Delivered: EN 0.7 gm/kg; PN 1.0 gm/kg



CASNA OPATRNA VYZIVA JE PROSPESNA
A NA CESTE TOLIK NEZALEZi

ENTERALNI CESTA PREFEROVANA
OTAZKA:

KOLIK KALORII A KOLIK PROTEINU
V TETO FAZI?



SVAL JE KLICEM K PREZITI

* sval je zdrojem katabolizovanych produktu

* svalovy katabolismus je zdrojem aminokyselin jako
energetického substratu

* anabolicka resistence: v katabolickem stav u
pretrvava negativni N bilance pres obnoveny
prijem energie a proteinu

Preiser JC, van Zanten AR, Berger MM, Biolo G, Casaer MP, Doig G5,
Griffiths RD, Hevland DE, Hiesmayr M, lapichino G, et al. Metabolic and
riti DL f ally ill patients: 158 ar ntr



SVAL JE KLICEM K PREZITI

* Nejvetsim nepritelem svalu je
- necinnost
- nedostatek nebo nevyuzitelnost subtratu

* Specialné pro polymorbidni kriticky nemocné
plati:

Kazdy gram svalu, o ktery nemocny prijde v
prubéhu kritického stavu, ma cenu zlata na cesté
zpét k nezavislosti na organové nahradeé



Puthucheary ZA, Jaikitry R: Acute Skeletal Muscle
Wasting in Critical lliness. JAMA 2013; 310 (15):
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Figure 4. Muscle Biopsy Specimens From a Representative Patient on Day 1and Day 7




Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Acute Skeletal Muscle Wasting in Critical lliness

Zudin A. Puthucheary, MRCP; Jaikitry Rawal, MRCS; Mark McPhail, PhD; Bronwen Connolly, BSc;

JAMA. 2013;310(15):1591-1600. doi:10.1001/jama.2013.278481
Published online October 9, 2013.

Figure 5. Measurements of Muscle Wasting During Critical lllness by Organ Failure
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....tuto fazi je treba zkratit,

@
v . 5
e nutrice opatrné
» P
m :
o
L2
E
o
-
©
(=)
s .
o
B o
(&
Pre- Acute Chronic Recovery
Injury phase phase Phase

Figure 1. Phased metabolic/inflammatory response to critical
illness and injury. This phased response may also be true for the
normonal; bioenergetics, and immune response. Derived from
personal communication with Mernn Singer.

Wischmeyer Critical Care 2013, 17(Suppl 1):57
http://ccforum.com/content/17/51/S7




% RESTING METABOLIC RATE

NITROGEN EXCRETION

V postakutni fazi neni zvysena potreba
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kumulativni negativni bilance zhorsuje prognoézu

2000
Caloric Debt
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Adequacy
of EN

* delsSi doba pobytu na JIP
* delsi doba UPV
* infekéni komplikace

* mortalita Rubinson CCM 2004; Villet Clin Nutr 2005;

Dvir Clin Nutr 2006; Petros Clin Nutr 2006



Heidegger CP, Berger MM, Graf S, Zingg W, Darmon P
Costanza MC, Thibault R, Pichard C: Optimisation of
energy provision with supplemental parenteral nutritio

THE LANCET

in critically ill patients: a randomised controlled clinicat

trial. Lancet 2013; 381: 385-93
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SPN-2: pozor na overfeeding
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Wischmeyer P, ASPEN, Jan 2018



anabolicka strategie v prubéhu kritického
stavu a uzdravovani

akutni faze: rozlisovat mezi dosud dobre zivenym a jiz
malnutricnim pacientem

Keal/kg/day Protein (g/kg/d)
45 4 4 725
a0 1 2.0
s L 4+ 1.5
30 - + 1.0
25 0.5

Total Kcal Activity/
20 Delivery In Well Rehab T
15 Nourished Pt Increases
Acufe phasa Chronic phase Recovery Phase
{05 d Post ICU-adeil) (9= days Post ICU-admill)  (Post-ICE DEschangs)

Wischmever PE, MdDonald D, Knight R Role of the miaoblome, probiotics,

] bl e 44 s R . i~ i~ T T L L T L T i ] "
And "aysDeoss therapy inooncal diness, Cumm Opin Cnt Cane. 01620434 53



Enteralni nutrice je intervence prirozenou
cestou:

“IF THE GUT WORKS, USE IT.
IF YOU DON'T, YOU LOOSE IT”

K.Kudsk, Madison, IL

ale
ne vzdy to jde snadno



dosazeni cilové davky enteralni vyzivou neni snadné

Close to recommended caloric and protein intake by enteral nutrition is
associated with better clinical outcome of critically ill septic patients:

Secondary analysis of a large international nutrition database
Gunnar Elke, Miao Wang, Norbert Weiler, Andrew G. Day, Daren Heyland

Progression of calories and protein by enteral nutrition
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efektivni casovani
nutricni intervence

casna EN: ¢im drive, tim lepe

casna PN je prospéesna v pripade nemoznosti
zahajit casnou EN

parenteralni vyziva je doplnkovou metodou

dodavka adekvatniho mnozstvi energie a
proteinu ma zasadni vyznam v zotavovaci fazi
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Impact of Protein Intake on 60-Day Mortality

_ Patients in ICU >4 d
. 60-Day Mortality, Odds Ratio
(9% C)

Adjusted! Adjusted?

Protein Intake
(Delivery > 80% 0.61 0.66
paoresui s (0.47, 0.818) (0.50, 0.88)
< 80%)._

Energy Intake
(Delivery > 80% 0.71 0.88
vs. < 80% of (0.56, 0.89) (0.70, 1.11)

Prescribed)

! Adjusted for BMI, Gender, Admission Type, Age, Evaluable Days, APACHE II Score, SOFA Score
2 Adjusted for all in model 1 plus for calories and protein

Nicolo M, Heyland DK, et al.: Clinical Outcomes Related to Protein
Delivery in a Critically Ill Population: A Multicenter, Multinational
Observation Study. JPEN 2016 Jan;40(1):45-51)



Conrtents lists available at SciVerse ScienceDirect

Clinical Nutrition

Clin Nutr
Original article 201 2,

Provision of protein and energy in relation to measured requirements in intensive 3 1(4)462-8
care patients

journal homepage: hittp:/fwww.elsevier.com/lacate/clnu

Matilde Jo Allingstrup ®*, Negar Esmailzadeh ?, Anne Wilkens Knudsen?, Kurt Espersen?,
Tom Hartvig Jensen?, J[ergen Wiis 2 Anders Perner?, Jens Kondrup ®

* Departtnent of ftenstve Care 4131, Copenhegen University Hospital, Rigshospitatet, Blegdethsve; & DE-2 100 Copenbagen, Denmark
bDeparfmeﬂt of Hurnen Nutrition, Baculty of Life Sciences, Untversity of Copeniiegen & Ciinicel Mutrition Uit Copenthiagen Unfversity Hospitol Rigshospitoler, Detirnaric
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vliv vyzivy s navysenim davky proteinu
o 30g/den na infekéni komplikace

Multicenter observational study of 207 patients >72 hrs in ICU
followed prospectively for development of infection

=207

Infiacion 7 2he l

Infiection *@6hr i

Probable =72hr B

Probatle =08hr l

Preumona =7 2hr I

Prsumona >9Ghr I

T T
01 02 0.5
Odds Raao (85% CI)

for increase of 30 grams/day, OR of infection at 28 days




Jak zjistit, ktery pacient skutecné profituje
z nutricni podpory?

A kdy zacit?

BMI je nespolehlivy parametr
potrebujeme lepsi kritéria



NUTrition Risk in the Critically ill Score (NUTRIC Score)

Variable Range Points
Age <50 0
50-<75 1
>=75 2
APACHE I <15 0
15-<20 1
20-28 2
>=28 3
SOFA <6 0
6-<10 1
>=10 2
# Comorbidities 0-1 0
2+ 1
Days from hospital to ICU admit 0-<1 0
1+ 1
IL6 0-<400 0
400+ 1
AUC 0.783
Gen R-Squared 0.169
Gen Max-rescaled R-Squared 0.256

BMI, CRP, PCT, weight loss, and oral intake were excluded because they were not significantly
associated with mortality or their inclusion did not improve the fit of the final model.



Jak identifikovat pacienta,
ktery skutecné profituje z nutricni podpory?

* vysoka hodnota NUTRIC Score

* klinické parametry
- BMI ? Lépe zména hmotnosti a vykonnosti
- predpokladana delka pobytu

* nutricni historie

* sarkopenie

* komorbidity

* chirurgicky vs. interni

* jiné?



Start PEPuP within 24-48 hrs

Protokoly!

No

Yes

|

No

Yes

Maximize EN with
motility agents and
small bowel feeding

No problem

No Yes

v v
Supplemental PN? No problem




pozor na refeeding syndrom

* 24-72 h.: spotrebovany zasoby glykogenu pro
glukoneogenezu;

72+ h.: oxidace FFA na ketony, setri protein.

* Zahajeni vyzivy: prepnuti energetického
metabolismu zpéet na glukozu: tvorba ATP a 2-

3DPG. Klesa P, K a Mg diky prestupu zpet do
bunky (insulin).

* Expanze ECT a deficit thiaminu (kofaktor CHO
metabolismu).



co je treba védet o glukoze a insulinu

inzulinova rezistence je evoluchim
mechanismem umoznujicim prezit akutni stres

nouzovym emergetickym substratem je glukoza

. enteralni absorbce sacharidu je v akutni fazi
zpomalena

orilis mnoho glukozy v akutni fazi skodi

nypoglykémie zhorsuje prognozu; externi
orivod v akutni fazi ma opodstatneéni

Preisler J Ch, ESPEN 2015



kontrola glykémie

* hyperglykemie skodi
ale
* hypoglykemie zabiji



DULEZITE:

* Akutni stres vyvola zasadni zmény substratoveho
metabolismu, které jsou na rozdil od prostého hladoveéni
jen minimalné ovlivnitelné nutricni intervenci.

* Exogenni privod glukozy v inicialni fazi nepotlaci jeji
endogenni vznik (glukoneogenesu) v jatrech a ledvinach

* Prehnana nutricni intervence v akutni fazi muze
podporovat neucelny hypermetabolismus (futilni cykly)
a interferovat s prirozenou uklidovou reakci poskozenych
bunek a jejich casti (autofagie).



... DULEZITE:

V pocatecni fazi hospitalizace na JIP zvolit restriktivni pristup k
hrazeni energie (15 kcal/kg/IBW).

Pozor: mytus, ze obézni nemocni nepotrebuji v akutnim stavu privod
energie, je prekonan. Z nedostatecného privodu energie trpi nejvice
nemocni s BM| < 18 a > 35.

Dostatecny privod bilkovin se podle soucasné urovné poznani zda byt
dulezitéjsi nez privod energie.

Suplementace iontu, stopovych prvku a vitaminu je nedilnou soucasti
nutricni podpory.



... DULEZITE:

Snaha o zachovani integrity strevniho epitelu a tim i
bariérové funkce streva v sepsi je logickou prioritou.

Enteralni cesta je prirozenou cestou privodu energie a
proteint. Méla by byt vzdy uprednostnéna, pokud neni
pritomna kontraindikace. Zahajeni EN.je.indikovano po
uvodni stabilizaci sokoveho stavu.

PN je bezpecna alternativa EN v pripade, ze je tato
kontraindikovana.

Farmakonutrice je predmétem dalsiho vyzkumu.

Princip organové specifické vyzivy pri prevazujicim
poskozeni jednoho z dulezitych organu (jatra, ledviny,
plice) soucCasné poznani nepodporuje.



Casaer MP: Muscle weakness and nutrition therapy in
ICU. Curr Opin Clin Nutr Metab Care 2015;18(2): 162-8

* all recent RCTs evaluating increased energy/protein intake
during ICU week 1 failed to demonstrate a protective effect
against ICU-AW

* in one RCT, early PN increased the incidence of ICU-AW:
suppressed autophagy.

* no improved physical function with increased energy/protein
provision in the first ICU week.

V casné fazi kritického onemocneéni neni dosazeni
plné vyzivy prioritni; o to vétsi vyznam ma ve fazi
rekonvalescence




ERAN: Enhanced Recovery After iNsult

Minimalizace nezbytného hladoveéni

Obnoveni prijmu p.o. v nejkratsim bezpecném Case
po insultu

PIna integrace nutricni podpory do péce na JIP

Metabolicka péce, vcetné parenteralni vyzivy v
prevenci nutricnich deficitl u indikovanych pacientu

Odstranéni stresujicich faktoru vSude, kde je to
mozneé
Casna mobilizace a rehabilitace dovednosti



koncept komplexni metabolické péce o
kriticky nemocného

v - — —— il L ~
Pre-injury Acute phase Chronic phase Recovery
Treatment Treatment Treatment Treatment

-Exercise | -Protein/Lower| -Calories/Protein Increase -Calories/Protein
-Arginine | Men-protein prnming '

kg Kcals? -B-Blocker <Oxandrolone
o -B-Blocker? -HMB/Creatine -HMB/Greatine

P | Teasn -Vitamin D ~Target Microbiome
Glucose | _ -Probilotics S—
: Vitamin D | o it no AKS or AKI on CRRT? Exercise/PT

Loading | -probiotics Exercise/Physical Therapy -

Wischmeyer P., ASPEN, Jan 2018



JAK TEDY POSTUPOVAT?

* |. primarni inzult:
- obéhova stabilizace

* Il. hyperkatabolicky stav:
- méneé energie a plna davka proteinu za kontroly glykemie
- nasledne zvysSovat privod energie k optimu
- pozor na overfeeding

* Ill. anabolicka faze:
- plna nutrice s rehabilitaci






XXXIV. kongres SKVIMP

Spravnou vyzivou k zotaveni: véda, diikazy a praxe
Doporuceneé postupy v klinické vyzive — prinosy a uskali

paralelni bloky

pozvani zahrani¢ni hosté S KViMP
posterova sekce

recentni doporuceni SPOLECNOST KLINICKE VYZIVY
sekce nutricnich terapeutu A INTENZIVNI METABOLICKE PECE
sesterska sekce

Satelitni kurz IPVZ “Akutni metabolické stavy“
5.-7.4.2018

Hradec Kraloveé, Nové Adalbertinum

www.skvimp.cz




XXXIV. MEZINARODNI
KONGRES SKVIMP

F“H'da; na E&ma

Spravnou vyzivou k zotaveni: véda, dikazy a praxe
podtéma

Doporucené postupy v klinicke vyzive
— prinosy a uskali

; misto konani
hotel a kongresové centrum Nové Adalbertinum,

Velke namestl 32, Hradec Kralove
St 5.-7. 4. 2018
AN T R _ ]

Tematickeé okruhy kongresu | i

« Domaci parenteralnf vyZiva = Meurclogie — CMP

= Poctraviny « Geriatrie

= Primarni prevence = Onkologie

= Chirurgie = Poruchy pfijmu a obezitologie

= Gastroenterologie « Optimalnl nueritnf péte pro kazdého (ONKa) a APNP

Intenzivni pete

Odborny program kongresu

= Prednasky nasich a zahranifnich odbornika = Posterova sekce
= Samostatna sesterska sekce = Recentnl doporuteni
= Samostatna sekce nutritnich terapeutd = Paralelni bloky

Predkongresovy kurz IPVZ na téma Akutni metabolicke stavy
Vzd&lavaci akce je pofaddna die Stavouskeho piedpisu & 16 CLK — gEastnicl obdeZ certifkat o 0East.

- Aktuaini infFormace a onling piihlaska na: waww skvimp. cz
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