


Management enteralni vyzivy
v intenzivni péci



Enteral versus parenteral early nutrition in ventilated adults
with shock: a randomised, controlled, multicentre,
open-label, parallel-group study (NUTRIREA-2)
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Timing of PROTein INtake and clinical owtcomes of adult criically ill
patients on prolonged mechanical VENTilation: The PROTINVENT

retrospective study
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Metabolic and nutritional support of critically ill
patients: consensus and controversies
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ESPEN guideline on clinical nutriton in the intensive care unit )

Pierre Singer ™ °, Annika Reintam Blaser ™*, Mette M. Berger “, Waleed Alhazzani %,
Philip C, Calder ', Michael P. Casaer ¥, Michael Hiesmayr ", Konstantin Mayer ',
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Clircal Nutnton 38 (2019) 48-1
ESPEN doporuceni Nutricni riziko
* Nutricni podpora by méla * Nutricni skore: NRS 2002
byt zvaZovana pro vsechny NUTRIC

pacienty hospitalizované na
ICU, zvlasté pri hospitalizaci
delSi nez 48 hod

* VSichni kriticky nemocni
pacienti hospitalizovani vice
nez 48 hod na ICU maji mit * Handgrip dynamometer

vysetreno nutricni riziko

Clinical frailty score

* Laboratorni parametry
* Vysetreni LBM: CT ( L3)
* Sono



Nutritional Risk Screening
(NRS 2002)

* Initial Screening (yes/no )
-- BMI <20
-- Wt. Loss in last 3mths.
-- Decreased intake in last one week

NRS-2002 (final screening)

-- Severe 1llness

Score Impaired status Treatment
ESPEN guidelines for nutrition screening 2002 Clin, 0 Normal nil
Nutr.2003:22(4):415-421)
I Wt. Loss>5% ( 3m) Oral
50-70% intake inlw supplement
2 Wtloss> 5% (2m)  Artificial feed
50% intake in 1wk
3 Wt loss>5% (Im)  Artificial feed

<25% intake

(Clinical Nutrition 2003;22(4):415-421)



Kriticky nemocni = katabolismus

insulin
resistance
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Kriticky nemocni = anabolicka rezistence

* Periferni anabolicka rezistence m——)
energie pro zivotné dulezité organy

* Komplexni metabolickd odpovéd )

utilizace substratu je jen castecné zavisla na
dostupnosti zdrojui

* Autofagie
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PICS Persistet inflamatory,

imunosuppressed, catabolic syndrome

Pro- W

Inflammatior;

Anti-
Inflammatior

|

Innate
Immunitz Chronic Low Grade Inflammation
>
Eariy? Fulminant Death
. MOF
Sepsis Chronic Critical lliness

Persistent Inflammation

PICS
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Protein Catabolism/Cachexia

ndolent
Adaptive - Death
Immunity Progressive Immunosuppression
> - >
Uncomplicated Complicated Outcomes

ICU day 14



Jak na nutricni podporu?

Kdy zacit ?
Konsenzus: enteralni cestou u kriticky nemocnych se
snazime zacit casné do 48 hod od prijeti

ESPEN: ¢asna EN radéji nez opozdéena EN,

radeji nez casna PN

(pokles mortality a infekénich komplikaci)

Pozitiva: strevni integrita, mikrobiom, limituje
prerustani bakteridlnich patogenu a jejich translokaci
, imunitni fce GALT, IgA strevo motor
sepse

Negativa: ¢asna vyziva (EN +PEN) tlumi autofagii



Kdy zacit?

Casna enteralni nutrice (do 48 hod)
Negativa: riziko underfeedingu

Intolerance, neuplna absorpce tenkym
strevem, anabolicka rezistence

V Casné fazi (48-72) — katabolismus, nelze
dosahnou anaboslismu, negat N bilance

Dohrazovat energii PN ?
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Early versus Lave Parenteral Nutrition
in Crictically Ill Adules
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METHODS

in adults in the intensive care unit (ICU) to supplement insufficient ente

In 2312 patients, parenteral nutrition was initiated within 48 hours after ICU admis-

sion (early-initiation group), whereas in 2328 patients, parenteral nutrition was not

initiated before day £ (late-initiation group). A protocol for the early initiation of
enteral nutrition was applied to both groups, and insulin was infused to achieve
normoglycemia.

RESULTS

F:ltmnts in tthmtmn group had a relative increase of 6.3% in the likelihood

nazard ratio, : 5% conlidence
interval [CI], 1.00 to 1.13; P=0.04) and from the hospital [hmrd ratio, 1.06; 95% CI1,

1.00 to 1.13; P=0.04), without evidence of decreased functional status at hospital

discharge. Rates of deatls Tn the 101 and m the HoSpItal ang rates of survival at 90 days

were similar in the two groups. Patients in the late-initiation group, as compared
with the carly-initiation group, had fgerlCllinfections (22 8% vs 20 2%, P= 0L00E)
and a lower incidence of cholestasis IPr:iJ.UDl]. The late-initiation group had a relative

uction of 9.7% In the proportion of patients reguiring more than 2 days of me-
chanical ventilation (P=0.006), a median reduction of 3 days in the du CONCLUSIONS
replacement therapy (P=0,008), and a mean reduction in health care T i ; :

{about $1,600) (P=0.04), Late initiation of parenteral nutrition was associated with faster recovery and fewer
mmp!matmns, as mmparea wuH eaﬁ Initiation. [Funm 5 Ee MeLqu mem pro-
mmmmmﬂ ClinicalTrials.gov number,
NCT(0512122,)
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* Cil: zda nutriéni podpora rizena opakovanym
merenim indirektni kalorimetrii s plnou uhradou E,
vede ke zlepsSeni (mortalita)

* ICU pacienti na UPV

* EN + doplnkova PEV dle energetického cil
* Study group : IC

* Control group: 25kcal/kg /den
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Pierre Singer -, Annika Reintam Blaser ", Mette M. Berger “, Waleed Alhazzani =,
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* Vpripadé Kl p.o. nebo EN, PN ma byt zahdjena od 3.- 7.dne a
pozvolna navysovat davku

* U malnutricnich pacientu drive!
* Ne hned pind davka! (low-dose PN)
* VWhnout se over/underfeedingu a refeedingu!

* KI EN: nekontrolovany sok, nekontrolovana hypoxemie, acidoza,
krvaceni z horniho GlTu, strevni ischemie, obstrukce, abdominal
compartment sy, odpady stagnacniho obsahu NGS > 500ml/6
hod,

* Vlysoce secernujici pistéle GITu( neni-li pristup za pistéli)



Kolik energie ?
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Fraiport V, Preiser JC: Energy Estimation and measurement in critically ill patients. JPEN 2013



Kolik energie?

Indirektni kalorimetrie

(EE, kolik z toho
glukoneogeneza?)
Casnd fdze-
hypokaloricka nutrice do
70% EE

Po 3 dnu navysovat na
80-100% EE

Pozdni faze- izokaloricka
nutrice

Physcal
actvily

Diet-nduced
thermogenesis

Basal

Total energy
expenditure




Kolik energie?

Kalorimetry jsou drahé (DATEX,
Quark..)

RQ=VC0O2/V02
Weir rovnice

EE=[(VO2 x 3,94)+ VCO2 x 1,11)
+ (uN x 2,17)] x 1440

Klinika: provést v klidu, nejlépe
5 hod la¢néni, nemeénit ventilcni
rezim, cave leak ,Fi02 < 0,6,
PEEP<12, hemodynamicka
stabilita

Meéreni 30min az 2 hod (¢asto s
kont nutrici)










Kolik energie?

VCO2 u ventilovanych pac. REE= * Fixni potreba E k vaze
V€02 x 8,19 * Casné stadium

* 15 kcal/kg/den (do 3 dni 70% EE )

Prediktivni rovnice * Pozdni stadium

Harris-Benedict « 20-25 kcal/kg/den
Muzi: 13,75wt + 5ht -6,8age + 66

Zeny: 9,6wt + 1,8ht — 4,7age + 655
(x stres.f)
Penn state, Toronto...

* Recovery stadium
* 25-30 kcal/kg/den

* Obézni (BMI>30)
* 11-14 kcal/kg aktualni vahy
Idedini véha na BMI 25 * 22-25 kcal/idealni vahy

* Ale vysoky Protein > 2g/idedlni

Idedlni vdha= 25 x vyska2
v./den



Kolik proteinu ?

Akutni faze

Proteolyza , pokles LBM- ztrata svaloviny
(az 1kg/den, VLI -glukoplastické AMK)

Anabolicka rezistence + inaktivita

Syntéza proteinu akutni faze

Potreba cysteinu (syrovatka)- glutathion

Negativni dusikova bilance

Rozvoj polyneuromyopatie kriticky nemocnych (CIM)
Zvysené pozadavky na protein



Pro Con high protein

Pro

Snaha o anabolickou
stimulaci/ proteosyntézu

(syrovatka/ leu/HMB)

Prevence CIM/sarcopenie
(prevence protrahované UPV,
nosokom infekci, dekubitl)

Hojeni ran, imunita (gIn/arg)
Dobre absorbovatelné EN
lv AMK roztoky bezpecné

Con

* ZvySena oxidace
/ureageneze/zatiZzeni ledvin

* Bez vlivu na proteolyzu
(HMB ?)

* V akutni fazi tlumi autofagii

* Produkce glukagonu

* AMK- prekurzory
(falesSnych)neuromediatoru



Kontroverze studii HP v akutni fazi

* Pozitivni efekt HP observacni studie

J Energie 1 Protein

* Formulace hypotézy

* RCT méné presvédcivé/

neékteré skodlivy efekt HP Fixni pomér
Energie/protein




Efekt proteinu na mortalitu

Auiheor (year O (5% CT) o Wespht
]

Kocarms { 20HK1) +e 113 (0.29-4.44) 3.10

Goeters (2002) f - 170 (057 - 5.10) 438
i

Thralim (2002) - 145 (0.68-3.12) 7.14

Cregnlickin (05} - 111 (0.37-3.31) 441
|

Hsa ( 2009) - - 0.80 (0.39 - 1.65) 7.58
i

Rice {2011) o B 119 (060 -2.35) 211

Singer (2011) | - 233(1.07 -5.00) 6.4
1

Huang (20132) -— 077 (0.34- 1.75) 6.50

Hevland (2013) R O.TH (061 - 1.00) 1500

Hraunschwerg (20014} L3 .o - 028 (0 10-0.83) 4.51
i

Ferric (2015) - 0.69 (0.27- 1.79) 539
i

Drvig (TV AA) (201 5) e 1.22 (.76 1.98) 11.04
i

Doig (reloeding) (2015) - ] 037 (0. 19-0.70) .52

Qiu (2015) - 120 (157 - 2.54) 7.29

Overall (/2 = 48.2%, F'=0.023) <i;:- 0,93 (0.72- 1.22) 104 00
i
i
h

T T T T T
.1 0.5 I 15 5 15

Favours low protein Favours high protem



Zusman et al. Critical Care (2016) 20:367 Critical Care
DOI 10.1186/513054-016-1538-4

Resting energy expenditure, calorie and W
protein consumption in critically ill patients:
a retrospective cohort study
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Early high protein intake is associated with low
mortality and energy overfeeding with high
mortality in non-septic mechanically ventilated
critically ill patients

Pever JM Weijs"™ | Wilhelmus GPM Loaijaard' | Albermus Beishuizen' %, Armand R Girbes'*
arnct Heken M Oudemans-van Straaten '

L
a5
i
i
5
= 4]
i
_id 1
&
g¥ 75
E Z
E1:I m
E 15
1o
i0
3
0 0
Mor-sopti Sapic >20% [n=408) A0 - 0% {n=83) 0-10% =12} Mo energy deficit

u {n=62)
W<1.2 gk peotain W1>1.2 kg protein Energy deficit



Weijs et al, Crit Care 2014;18:701 *

Morlity (%)

25

20

15
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0.8-1.0

-

1.0-1.2

Protein intake group (g'kg)

m All
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mortality rate (%)

29

20 -

|

10

controls (n=235)

. protein (n=239)

P=0.78

Doig et al, ICM 2015;41:1197-1208

P =0.56

e
||

0.46

ICU

hospital 90 days
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Timing of PROTein IMtake and clinical outcomes of adult critically ill
patients on prolonged mechanical VENTIlation: The PROTINVENT
retrospective study
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* Cil optimalni davka proteinu u kriticky
nemocnych béhem 1. tydne , UPV (455 pac)

* Re: Nejnizsi 6. mesicni mortalita:

1.-2.den <0,8
3.-5.den 0,8-1,2

> 5.den >1,2



Cumulative Survival

1,07

0,8

0,6

0,47

0,27

i, 0=

PROTINVENT

WAL Knekknek ef of. § Clereofl Murrition 35 (2000 ) §83 - 55

Log rank test a p = 0.00%, B p = 0.004

@ overall = 0.8 ghgiday © il
B = 0.5 gkgiday during day 1-3 and > 0.8 gkgiday during day 4-7
overall > 0.8 gkgiday ?

1 1 i ]
S 10D 150 200

Days from admission to 6§ months follow-up

Fig 2. Six-tmemiles saoreival by Eoyplaom - Bleser estmopabes lor tme-depemdent prfein intake grougs.



Jako bilkovinu ?

CiM

Onemocnéni- katabolicky
stav

Katabolické hormony,
kortikoidy

Zanét, sepse- cytokiny
Anabolicka rezistence
Svalova atrofie
Stimulace proteolyzy PB
Utlum proteosyntézy

Anabolicky vliv bilkovin

Stimulace rapamycinového
systému

Syrovatka (bohaty zdroj
leucinu (14 %), BCAA (26%))
HMB
(hydroxymethybutyrat-
metabolit leu)



Net protein balance

Young

O Whole-body
O Muscle

Basal  Postprandrial

Basal

Old

Postprandrial

Critical [llness

Basal Postprandrial



ANABOLIC PATHWAY

¥ | lrsulin
cell Membeans 1
TyTozine
Fhosphory lation

= pROTEIN SYNTHESIS

CATABDLI. PATHWAY

l/_,d-@ Serine
Phosphosy lation

> RIS
MNucleus

PROTEIMN BREAKDOWMN

— Black arrow- Increased protein synthesis ——w» Red arrow - Decreased protein synthesis
— — — - [Dashed arrow - dephosphorylation



Bolus vs continuous feeding ?

Bolusova nutrice

Kontinualni nutrice

Pokles svalové proteosyntézy
MPS

Pokles sekrece GIT hormonu : GIP,
CCK, GLP-1.

- Omezeny efekt na motilitu GIT,
kontrakce zZlu¢niku, fci pancreatu,
absorpci zivin

Pokles sekrece inzulinu
Inzulinorezistence, hyperglykemie
Steatoza jater

Zvétseny, Spatné kontraktilni
Zlu€nik

Atrofie sliznice tenkého streva

* je fyziologicka

MPS proteosyntéza nasleduje
po bolusovém podani stravy -
bolusové vyplaveny inzulin

BCAA + inzulin, kombinace
ucinku

Za 30min po strave, pretrvava 2
hod, po té pokles

Kont- setrvale nizké hladina jak
BCAA i Inzulinu

| pfi vysokych kont davkach
AMK—-> mTOR off-> paradoxné
inhibice MPS

Stimulace produkce GIT
hormon po jidle



W g Annk af nievsve Cae (2005] 511 I
Bolus Vs bt @ Annals of Intensive Care

i Sprmgerpen gurna

continuous feeding

REVIEW Open Access

: Feeding critically ill patients the right ‘whey @
EVIdence_BaSEd thinking outside of the box. A personal view

Critical Care (%

Bolusy podavat 30-60min ( snizi se
| intolerance)

{ * Zlepsi se glykemicka kontrola !
(entero-hormonalni odpovéd, vyplaveni

inzulinu)

Paul Ellis Marik

*  Brani se svalové atrofii

T d Edition * Nejlépe bolusy syrovatkové bilkoviny, HMB
e + MCT + vitamin D + rehabilitace

e traditiconal method of corntinuous tabe feeding is illogical,
stugricd ard guite Likely hharmfol

Paul Manmk MDD, Intensivise. | O58 oo



summary

Days 1-2 Days__..---"é.-? Ana”hplismt

Late Phase

Phase

Late

Period L

Chronic
Phase

1 : _l_ 't.‘.ﬁ_;abnlism 1 l
PICS
Energie 15 20-25 25-30 kcal/kg/d

Protein < 0,8 0,8-1,2 >1,2 g/kg/d
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CONFERENCE REPORTS AND EXPERT PANEL

Early enteral nutrition in critically ill ==
patients: ESICM clinical practice guidelines

Annikz Reintam Blaser', Joel Starkopd’ =, Walkead .ﬁ.lh:_:-'?anll-" i"-.-1.—*-'r-'.—*- M. Benger®, -".,-*_|-_h.=,.=| :*. Casaer’,

Adam M. Deana? ':ﬂnj; Fruhwald® Michaal Hiesmayr' E_= role Ichai'!, Stephan M. Jakob'?, Caedlia L Loudet™,
Manu L N. G. Ma '.::--a.lr  Juan C "-.-'n:rt’-r"*-E-sm.jl-._z' athering Fa_Jg.:l'“ 3urLz't' Martijn "'-:sr::c
Jean-Charles Preiser” F|-1r e Singer SM arthur RH, van ._?_'I e Jan DeWaele™, Julla Wendor |w.
JanWemaiman T Torw Whitehouse™ f-.w.:-;g ider Wikmer™, Heleen M. Cudermai |'-'-.'c| Straaten” and ESICHM
Whorking Group on Gasimintesting! Functon

1. Set nutrition target (kcal+prot)
2. Start EN when possible

3. Calculate caloric and protein

balances
4. Complementary PN on day 4-5-8




Srovnani HP formuli

Jevity plus HP

100ml | Diben
i 1,5 HP

Fresubin
Intensive

Peptamen AF

E kcal

150 120

Protein 7,5 8,13 7,6 10 (33%)
(20%)
Cukry 13,1 14,15 10,7 12,9 (42%)
(35%)
Tuky 7 4,33 5,5 3,2 (24%) 3,8 (34%)

(42%)



..Rlizné metabolické pochody v riiznych
fazich onemocnéni.. Neplati jedna davka
a jeden lék pro vsechny..

Dékuji za pozornost
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