Kriticky nemocny pacient

* Akutni stavy provazi zvysena utilizace svalovych telesnych zasob, konkretne
ubyva LBM ( Lean Body Mass)

* Jedna se o univerzalni metabolickou odpovéd organismu na stres ( tzv.
stresové hladoveéni)

* Prubéeh akutniho stavu, soubéh komorbidit a komplikaci prodluzuji
uzdraveni nemocného.

* Rizikové jsou i situace, kde hrozi prechod do chronického onemocneéni.
* Malnutrice postihuje za akutni hospitalizace 30-50% nemocnych

* Je spojena s Castejsim vyskytem nosokomialnich infekci, dysfunkci streva
(prujmy), svalovou slabosti garkopenie) a celkové horsimi vysledky akutni
éce ve smyslu zvysené morbidity, mortality, delsSi hospitalizace a snizené
unkcni zdatnosti, a tim i kvality zZivota.



Kriticky nemocny pacient

* Kriticky stav je srovnatelny s vrcholovou zatézi trénovaného sportovce

* |ICU pacient je netrénovany amatér bézici zavod 24/7 bez restauracni faze,
bez metabolické rehabilitace

* Intenzivni katabolicky (hypermetabolicky) stav organismu

* Nejvice ohrozenou skupinou jsou nemocni s rizikem, Ci jiz pfitomnou
malnutrici

* Tito nemocni také nejvice profituji z Casné zahajené “adekvatni“ umeélé
vyzivy na JIP.



Konsenzualni doporuceni pro diagnostiku
maInUtrice Vv nemOCi (GLIM- Global Leadership Iniciative on Malnutrition)

Postup:
1. pozitivni nutriéni skrining : NRS2002, MNA-SF, MUST..
2. fenotypické kriterium:
a) nechtény pokles vahy
b) nizky BMI
c) snizend svalovd hmota ¢i svalova funkce
3. etiologické kriterium:
a) snizeny prijem nebo porucha vstfebavani Zivin
b) pfitomnost onemocnéni/zanétlivy stav
4. Diagnoza malnutrice potvrzena, pokud splnéno 1 fenotypické a 1 etiologické kriterium.

5. Zavaznost malnutrice je stanovena podle konkretnich hodnot, do 2 stadii zavaznosti (stfedne
tézky a tézky stupen)



Konsenzualni doporuceni pro diagnostiku
maInUtrice V nemOCi (GLIM- Global Leadership Iniciative on

MaInUtrltlon) Risk screening At risk for malnutrition
l = lse validated screening tools

$

Assessment criteria
» Phenotypic
= MNon-volitional weight loss

l = Low body mass index
o Reduced muscle mass

« Etiologic
= Reduced food intake or assimilation
Disease burden/inflammatory condition

. 4

Meets criteria for malnutrition diagnosis
= Requires at least 1 Phenotypic criterion and
l 1 Etiologic criterion

4

Determine severity of malnutrition
= Sewverity determined based on Phenotypic
criterion

Diagnostic
Assessment

Diagnosis

Severity
Grading

Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018)



Konsenzualni doporuceni pro diagnostiku
maInUtrice V nemOCi (GLIM- Global Leadership Iniciative on

[ [
Malin utrltlon) Phenotypic Criteria @ Etiologic Criteria®
Low
body
mass
Weight loss index Reduced Reduced food intake or Ir1ffla=.|mmﬂtil[:'n‘:I
(%) {kg/m?) muscle mass ® assimilation ® © =
=5% within =20 Feduced by =50% of ER = 1 week, or any reduction Acuie
past & if="70 validated body for =2 weeks, or any chronic Gl condition dizeasefinjury
months, ar Years, or composition that adversely impacts food assimilation or chronic
=10% beyond =22 0if =70 measuring or absorption” dizease-relafed"
& months years fechniques= ' !
As=ia:
=18.5
if =70
years, or
=20 if =70
years

Phenotypic Criteria ®

Low body
i mass jndex

Weight loss (%) (kg /=) Reduced muscle mass ©
Stage 1/ Moderate Malnutrition 5102 within the =20 Mild to moderate deficit (per
{(Requires 1 phenotypic criterion past 6 mo, or 10— if = 7Oy, validated asses=ment
that meets this grade) 20% beyond & mo =22 if=T0yr methods — see balow)
Stage 2/Severe Malnutrition =10% within the past =185 Severe deficit (per validated
{(Requires 1 phenotypic criterion 6 mo, or =20% if = 7Oy, assessmeant methods — see
that meets this grade) beyond & mo =20if=T0 yr below)

Volkert D, et al., ESPEN guideline on clinical nutrition and hydration in geriatrics, Clinical Nutrition (2018)



Opravdu rizikovy pacient

* hmotnost
e zména hmotnosti
e svaly

* hladoveéni predchazejici
* hladovéni predpokladané (za hospitalizace)

* imunita
* nemoc = katabolismus

18,5 < BMI > 35
-5% /3-6més. nebo -10%/6més.
sarkopenie M<7kg/m?2, Z<5kg/m?2
dsvalové sily, vsobéstatnosti
< 50% denni potreby > 5-7 dni
> 7dni < 50% denni potreby
> 10dni < 60% denni potreby
recid. infekty, Yhojeni ran
Tz4nétliva odpovéd, Tkatabolismus
dU-N > 20g/d
pritomnost chronického onemocnéni



Nutricni cile na JIP

* Energie:

- neprima kalorimetrie (zlaty standard)
- formule (25-30 kcal/kg BW)

* Protein:
- ESPEN: 1,3-1,5g/kg/BW
- ASPEN: podle BMI (<30:1,2-2,0g; 30-40:2,0g; >40:2,5g)

BW rozliSujeme ABW, IBW a Adj.BW.
IBW: pokud rozdil ABW-IBW(vyska-100) je < 10%; ABW: pokud ABW< 90% IBW
Adj.BW: pokud ABW>120% IBW; Adj.BW= (ABW-IBW)x 0,33 + IBW

(1) Taylor BE et al. Guidelines for the Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patient:(SCCM )and (A.S.P.E.N.). Crit Care Med 2016;44:390-438.

(2) Singer P, Berger MM, Van den Berghe G, et al. ESPEN guidelines on parenteral nutrition: intensive care. Clin Nutr 2009; 28:387-400.

(3) McClave SASPEN.( Board of directors and the American college of critical care medicine. guidelines for the provision and assessment of nutrition support therapy in the adult critically ill patient: (SCCM) and
(A.S.P.E.N.)J Parentr Enter Nutr2009; 33: 277e317



Nutricni cile u kriticky nemocnych
(observacni studie)

Alberda 2009, n=2772, LOS> 12d,‘ prumeérny prijem energie 1034kcal a bilkovin 47g
(0,6g/kg/d). + 1000kcal (OR 0,76) a + 30gB (OR 0,84) snizilo 60 denni mortality u pacientt s BMI <25
a >35kg/m2; u pac. s BMI 25-35kg/m2 tento vztah pozorovdn nebyl.

Energie | mortalitu, protein |, mortalitu

BMI

<20
20-=26

ELKE 2014: sepse n= 2270, LOS 3-12d; v priuméru Bfqu/iw kcal a 49gB (0,7g/kg‘:E,ig
cestou EN. +1000kcal (OR 0,61), + 30gB (OR 0,76) sniZilo 60 derdaimortalitu.
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Alberda C, Gramlich L, Jones N, et al. The relationship between nutritional intake and clinical outcomes in critically ill patients: results of an international multicenter observational study. Intensive Care
Med 2009;35:1728-37




Nutricni cile u kriticky nemocnych
(observacni studie)

WEijS 2012, n=886, MEE; dosazeni cilové energie (99%+5%) a bilkovin (1,2g/kg;
112%+12%) snizZilo 28d mortalitu o 50% (HR 0,47); ve skupiné pouze s energetickym cilem (96%+5%)

pokles mortality pozorovan nebyl. Energie + protein |, mortalitu
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(1)Weijs PJ, Stapel SN, de Groot SD, Driessen RH, de Jong E, Girbes AR, et al. Optimal protein and energy nutrition decreases mortality in mechanically ventilated, critically ill patients: a prospective observational cohort

study. JPEN J Parenter Enteral Nutr. 2012;36:60-8.
(2) Weijs PJM, Looijaard WGPM, Beishuizen A, Girbes ARJ, Oudemans-van Straaten HM. Early high protein intake is associated with low mortality and energy overfeeding with high mortality in non-septic mechanically
ventilataed ~riticallvy ill natiente Crit Care 201412701



Nutricni cile u kriticky nemocnych
(observacni studie)

Nicolo 2015: retrospektivni analyza n=2828 LOS24d a n=1584 LOS 2

12d; v priaméru bylo dosazeno 60-70% nutricniho cile v obou skupindch; dosazeni > 80%
predepsanych bilkovin (>1,2g/kg) sniZilo mortalitu u LOS > 4d (OR 0.68); LOS >12d (OR 0.60).
Dosazeni 2 80% REE tento vztah prokazan nebyl.| protein |, mortalitu

(1) Elke et al. 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
databaseCritical Care 2014, 18:R29



Doporucené nutricni cile u kriticky nemocnych na JIP

(Z vy sledku observacnich studi l) * Dobfre zZiveny pacient bez rizika malnutrice:

0.5 ot == Cala proteinové cile 1,2-2,0g /kg IBW podporené adekvatni

" = Protein dodavkou energie > 55-60 % kalkulované na IBW od 3. (8.dne),

04 "So_ E: >60% (resp.< 90%) pokud se pac. nerozji.
% - . Halkulované na 18W * Podvyziveny pacient :
C 03 T H e proteinové cile 1,2-2,0g /kg IBW podporené adekvatni
= S -0 dodavkou energie >60% od 1. dne po obehove stabilizaci.
@ 0.2 - (d0-3: 15-25kcal; d+3: 20-25kcal /kg IBW-preferovdny
O bilkoviny!!!l)
= 01 * Energeticky overfeeding (2110% REE) v prvnim tydnu na JIP

El:kullorvi'éirg“gl zhorsuje mortalitu.
i Kalkulovat vyzivovou i nevyzivovou energie na JIP!
0 40 B:DD 190 160 (citrat pri CVVHD, propofol...)
& * Underfeeding (< 60% nutr. cile) Skodi hlavné u pac. s rizikem,
Adequacy (/6) Ci zn. malnutrice.

(1) Weijs PJM, et al. Early high protein intake is associated with low mortality and energy overfeeding with high mortality in non-septic mechanically ventilated critically ill patients. Crit Care 2014;18:701

(2) Michele Nicolo, Daren K Heyland et al. Clinical Outcomes Related to Protein Delivery in a Critically Ill Population: A Multicenter, Multinational Observation Study. JPEN 2015:40 (1), 45-51.

(3) Elke et al. 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
databaseCritical Care 2014, 18:R29

(4) HEYLAND, Daren K, Rupinder DHALIWAL, Xuran JIANG a Andrew G DAY. Identifying critically ill patients who benefit the most from nutrition therapy: the development and initial validation of a novel risk assessment
tool. Critical Care. 2011, 15(6), R268-

(5) Wischmeyer, Curr Opin Crit Care 2016, 22:279-284

(6) RAHMAN, Adam, Rana M. HASAN, Ravi AGARWALA, Claudio MARTIN, Andrew G. DAY a Daren K. HEYLAND. Identifying critically-ill patients who will benefit most from nutritional therapy: Further validation of the
“nodified NUTRIC” nutritional risk assessment tool Clinical Nutrition 2016 35(1) 158-162



CLINICAL
NUTRITION

Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

Opinion paper
Protein-energy nutrition in the ICU is the power couple: A hypothesis

forming analysis

Taku Oshima ® ', Nicolaas E. Deutz ” ?, Gordon Doig <2, Paul E. Wischmeyer ¢,
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Faze nemoci a metabolismus
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Faze nemoci a metabolismus

=
= +
Q
7))
C
o]
S
o
| .
o
Q
o)
c - I
e [
O T :
hypometabolic jihypermetabolic e anabolic
phase phase phase
: Y ' o ~ Y
Pre- Acute Chronic Recovery
injury phase phase Phase

upraveno podle: Wischmeyer,Critical Care 2013, 17(Suppl 1):57



Co muzeme ovlivnit nebo zmeénit...

II_: [l Icu/standard ward

|| home care

monitorace vybranych parametru a jejich spravna interpretace
N

optimalizace dodavky optimalizace dodavky I
vstupni nutri¢nich substratt nutri¢nich substrat RHB
stratifikace (preference proteinu) (dostatek energie)

Y soc. pef:?
zdrav. péce

detekce J véasna RHB intenzivni RHB
malnutrice { omezeni sedace a UPV »brainstorming“

zpétny audit podané vyzivy — protokolizace vyzivy .n

i —

I
A
terapeuticky zvladnuté zakladni onemocnéni . -
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upraveno podle: Wischmeyer, Critical Care 2013, 17(Suppl 1):S7




Dosazeni nutricniho cile umélou vyzivou na JIP

 Vedle potfeby maximalniho pfijmu bilkovin (B>1,2g/kg: 1,2-2,0g) je nutné klast
dUraz také na pomér E:gN, resp. NPE:gN (neproteinova E:gN) ve smésich EV a PV.

* Tento pomer vyznamne ovlivnuje mnozstvi bilkovin dodavane v EV

St(@é’BW’ﬁ’oﬁ% érNE(k%lg I§0'N0ﬂ36’ lf)g;lﬁn/'zvuj/' deficit B _a::dvané EV o 15-20%)

-|\|$1|:Er y ppgnarhjavné NPE:gN ve vyzivovych smésich BV a PV umoznuje dosazeni

%Y@fi@,l Aoy IE'(”?@XW@N”'Z“JE riziko prekro_geﬁrg en rgetick{/ch potreb (overfeeding

e Stresové pripravky by optimalné mely dosahovatzpomer .E gN 123 45 1.
(napr. Fresubin Intensive, Nutricomp Intensiv, Nui“rlscn Adv

160 g s

* Proteinové cile Ize Casné dosahnout pouzitim protelrrovych dopln

—

—

protein powder) nebo spravné zvolenou suplementalrni (doplnkovou) P

&0
g4 068 & 10 12 14 18 & 20 22 24 28 28 30 32

Total protein loss (gf kg BWY day)

(1) Kreymann G, DelLegge MH, Luft G, Hise ME, Zaloga GP. The ratio of energy expenditure to nitrogen loss in diverse patient groups e a systematic review. Clin Nutr 2012;31:168e75
(2) Stephen Taylor, et al. Critical care: Meeting protein requirements without overfeeding energy. Clinical Nutrition ESPEN.Vol.11, February 2016, 55-62.



Dosazeni nutricniho cile umélou vyzivou na JIP
ESPEN 2018

e Zahdjeni umélé vyzivy by méla byt zajisténa u pacientu, kteri zGstavaji na JIP déle 48hod.
(tito nemocni jsou rizikovi z hlediska rozvoje malnutrice)

* Per os prijem je preferovan pred EN a PN u pacientu, ktefi jsou schopni jist

* Pokud per os prijem neni mozny, je indikovana ¢asnd EN (béhem 48 hod.)

* Mélo by byt uprednostnéno kontinualni podani EN pred bolusovym

e Zaludeéni pFistup by mél byt bran jako standardni pro zahdjeni realimentace EN

* Pokud pacient netoleruje zaludecni pristup a prokinetika nemaji ucinek, mela by byt
zajistéen postpyloricky pristup.

* pacientl s pfedpokladanym vyssim rizikem aspirace je doporucen postpyloricky, zejména
jejunalni pristup

* Pokud je kontraindikovan per os prijem i EN, méla by byt ordinovana PN béhem 3 dn(

 Vzidy je snaha, pokud to jde zachovat aspon trofickou davku EV (250-500ml/den)



Dosazeni nutricniho cile umélou vyzivou na JIP
ESPEN 2018

* U pacientu, ktefi plné netoleruji EN béhem 1 tydne na JIP, by méla byt
individualné zvazeno podani PN.

PN by nemeéla byt zapocata, pokud nebyla maximalné podporena tolerance EN

Béhem kritického stavu by mélo byt poddno 1.3 g/kg proteint , E:20-25 kcal/kg
BW (E<70% potreb 0-3dny, pak pri dobré toleranci EV mozné navysit na 80-100%)

Davka glukdzy (PN) nebo karbohydrat (EN) by neméla prekrocit 5mg/kg/min.

Intravendzni lipidy by nemély prekrocit davku 1.5g/kg/den



Dosazeni nutricniho cile umeélou vyzivou na JIP

* Pripravky EV podle faze kritického stavu

- Sy Nutrison®Advanced Protison
Casna faze 25-30keal 1501001 <g0a Fresubin®lntensive
akutniho stavu 1,5-2g i
[BM?:;;?mz] 15“?'_2;55;@4 <100:1 45:1 Fresubin®Intensive
30-35 kcal Fresubin®Energy Fibre
Rekonvalescence e >150:1 »120:1 Nutricomp®Energy Fibre
1.2-1.3¢ Isosource ® Energy Fibre

Pozn.: Ke kalkuloci vyéivy pouZivame:IBW: pokud rozdil IBW o ABW je<10%; ABW, pokud ABW< 30% IBW GM
pokud ABW > 120% IBW. [Adi.BW = (ABW-IBW)x 0,33 + IBW]



Dosazeni nutricniho cile umélou vyzivou na JIP

* Predchazet protein-energetickému deficitu na JIP
- kalkulovat proteinkaloricky cil
- pokud EV < 75-80% cile — pridavat suplementacni PV
- protokolizace vyzivy — pravidelna kontrola podavané energie
bilkovin umélou vyzivou



Dékuji za pozornost



