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Enteralni vyvZiva u kriticky nemocnéeho
. pribeh zdaleka nekondi ...

Pavel KOHOUT
Interni klinika 3. LF UK
a Fakultni Thomayerova nemocnice
Praha



Zaver :

Oralni nutricni suplementy (sipping) jsou samozrejmosti pri
nedostatecném peroralnim prijmu zjiSténym nutricnim
terapeutem, |ékarem Ci zdravotni sestrou

Soucast comfort feeding i v paliativni péci

Moznost dodani dostatecného mnozstvi proteint a energie
predevsim u seniord

Moznost dodani vitamin{ a stopovych prvkd, vlakniny ¢i dalSich
dilezitych slozek i v intenzivni péci

Automaticky podavat pri pozitivnim nutricnim screeningu i pri
nedostate¢ném poctu nutrinich terapeutt v nemocnici

Rp Ci doporuceni kazdy lékar — rozdilna Uhrada pojistovnami
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Zaver :

(Sondova) enteralni vyziva je metodou prvni volby pri indikaci
nutricni podpory VC. kriticky nemocnych !

Zajistuje vyzivu streva, udrzuje strevni bariéru, je levnéjsi nez PV
Casnd EV- méné infekénich komplikaci, snizeni mortality, zkraceni
pobytu v nemocnici

Jejunélni pristup — pokud je technicky realizovatelny do 24-48 h
Gastricky pFfistup — méreni rezidualniho volumu

CAVE — Casto intolerance, energeticky deficit, underfeeding
doplinkova PV — nutny propocet, aby nedoslo k overfeedingu
Domadci enterdlni vyZiva— priprava pacientl k operaci, |écba
Crohnovy choroby, prodlouzena nutricni podpora u akutni
pankreatitidy, neurologicka a onkologicka onemocnéni
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Co je noveho a co zustava nedorvesene !!

Indikace enteralni vyZzivy

BéZna populace — sipping
Perioperacni sipping resp. NJ sonda
Kriticky nemocni

Nasogastricka vs. nasojejunalni sonda
Bolusy vs. kontinualni

Sipping — kompletni vs. modularni
ONS - co je nového — prichuté, protein shot
Zvysené mnozstvi bilkovin

Vlaknina

ONS — r{izné cukry !!



Co zustava nedoresene ???

Tolerance enteralni vyzivy I!

& Enzymatické vybaveni pacienti
- Deficity disacharidaz !!

- Fruktozova intolerance

- Rzné formy IBS

¢ A co na to strevnmikrobiota ????
11 ZvySené mnozstvi bilkovin

111 VIaknina — jsou rtizné druhy stejné Ucinné a tolerované ???
1 ONS - r{izné cukry !!



Deficity disacharidaz — ONS i1 sondova vyZiva

I,
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Jaké mnozstvi rliznych sacharidl je v enteralni vyzivé ??
MUze to byt pric¢ina intolerance ONS ¢i sondové vyzivy

I,
wr

2?



Disacharidazy

Kartacovy lem enterocytti

e lLaktaza !l, sacharaza, trehalaza, maltaza,
isomaltaza...

o Deficit disacharidaz — bolesti bricha brzy po poziti
potravy se sacharldy, krece plynatost vodnaté
(explozivni) prtjmy e




Sekundarni deficit disacharidaz

& Celiakie

¢ Crohnova choroba tenkého streva

¢ Tropicka sprue

& Whippleova choroba

¢ Salmoneloza a dalSi gastroenteritidy

¢ Bakterialni prerlstani pri obstrukci tenkého streva
Demaskovany deficit

¢ Resekce zaludku a gastroenteroanastomoza
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Obsah sacharidu v enteralni vyZive

Nutridrink @ tridrink R

E:r:t;::t Protein Diasip DiaCare FortiCare
SACHARIDY (En kJ%) 40,90 44,50 49,00 47,6 44.8 41,2 46,6 45,8
SACHARIDY g 25,10 16,70 18,40 18,40 11,7 15,6 19,1 14,5
- Cukry g 13,70 7,10 6,70 6,80 8.3 9,7 13,6 7,1
- Glukoza g 0,09 0,10 0,10 0,1 0.3 0,4 0,2 0,1
— Fruktoza g 0,02 0,0 0,0
— Galaktoza g 0,0 0,0 0,0
- Laktoza g <0,35 2,10 =<0,025 =0,025 3,6 3.4 =0,025 1,7
- Maltdza g 0,78 0,70 0,60 0,6 0,30 4,0 0,3
— |lsomaltuloza g 4.4 5,6
- Sacharoza g 12,50 4,30 6,00 6,0 4,7 5,0
-- Trehaloza g 4,6
- Polysacharidy g 11,40 9,30 11,30 11,3 31 2,3 1 6,2
— Skroby g 0,2 3,1 0,1
- Organické kyseliny g 0,04 0,30 0,40 0,3 0,2 0,3 0,3 0,5
- Ostatni g 0,0 01 0,1 0,1




Protein??

¢ ZvysSeni mnozstvi proteinti na jednotku energie
& Nutrison protein intense, N protein advance, N pprotein plus

multi fibre, Nutrison advance Peptison, Nutrison Advance Diason
Energy HP

& Protein shot
& Nutrifdrink protein, Nutridrink Compat protein, Forticare
% Fresubin protein a protein energy

¢ Indikace pro seniory, kriticky nemocné, sarkopenickou obezitu...



Jaky protein??

Hydroxymetylbutyrat — HMB story??

Leucin?

Jiné kombinace?

Rychly protein (syrovatka), pomaly (kaseinat)??

A co vegani?

katéfdrms

STANDARD FORMULA
SOLE-SOURCE NUTRITION FORMULA

1.0 cal/mL

ALLGOODTHINGS®

325 ml (11l o)

3

katefdrms

CORE ESSENTIALS
T0TAL NUTRITION
S CHOCOLATE ¢
1.0 calymL

GOOD |- .
THINGS' |3 e

325 migl flaz)




A co vegani??

¢ The nutritional requirement of a patient can be estimated as 25 kcal/kg/day.
Following assessment by the dietician, the only nutritional support we were able
to provide this patient was enteral soya milk. Per 100 ml soya milk contains

40 kcal, 1.8 g fat, 2.8 g carbohydrate, 3.0 g proteins, vitamin D 0.75 mg, vitamin
B2 0.21, vitamin B12 0.38 and calcium 120 mg. Therefore, a 70 kg male who
requires 1750 kcal/day would require 4375 ml of soya milk/day for their basic
calorie requirement, which would be a massive fluid load and still not fulfil all of
a patient’s nutritional requirements.

ah

¢ M. Webb : An unmet need: Feeding for critically ill

Vegans. J Intens Care Soc 2016 &

katefdrms

CORE ESSENTIALS
TAL NUTRITION

CHOCOLATE
1.0 cal/ml

AT, | Sngarenn
GOOD | &
THINGS | e il

MCT Ol
- 29 SUPERFOODS

325 ml (Al a2) S5 mi(iflon)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5606380/#bibr6-1751143715601125
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5606380/#bibr7-1751143715601125

A co viaknina ?

e
L

e

wr

e
L

plvodné kosmonauticka strava ... elementalni vyziva ...
odstranéni vSech primési

Komplikace enteralni vyzivy — nejcasteji gastroenterologické
— zacpa, prljem, nadymani

Pridavek vlakniny — snizeni rizika komplikaci — zrychluje
transit time, snizuje nadymani, normalizuje frekvenci stolic a
jejich konzistenci (snizeni rizika prjmu i zacpy)



Viaknina v enteralni vyZive 2

¢ VIaknina — prebiotické plsobeni, snizeni rizika vzniku
GE komplikaci — prlijem, zacpa (dostatek tekutiny
111, dobre snasena

¢ Sondova enteralni vyziva — prvni volba preparatu s
vlakninou, teprve pri KI — podat EV bez vlakniny
(rozdil proti drivejSim Uvaham 1)

¢ CAVE — horsi pritok NJ sondou — CAVE ucpani

¢ Vyhoda — akutni pankreatitida, IBD, perioperacni
VyZiva

¢ Sipping — zvyseni (Ié¢ebné ?!) prisunu viakniny




Viaknina - problémy

& CAVE - Propatria study — enteralni vyziva s
vlakninou + probiotika — 10 log11 do NJ sondy —
ischémie streva — zvySena mortalita v tomto
rameni

¢ Nutnost dostatecné hydratace

s

& Nutno pripadné vyzkouset rtizné druhy viakniny —
dle tolerance



Obsah vlakniny v produktech EV

¢ Nutricia — multifibre: kombinace rozpustné a nerozpustné
vlakniny (sojove polysacharidy, rezistentni skrob, inulin,
arabska guma = akacie, celuloza, oligofruktdza)

P
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Nestlé — PHGG (CasteCne hydrolyzovana guarova guma =
guarove boby ... Benefibra i EV)

P
L

Fresenius — fibre (inulin, ovesna vlaknina — betaglukany,
Skroby)

L
wr

B Braun fibre (psenicna vlaknina a dextrin, inulin)



Doplnky viakniny a jejich zdroje a vlastnosti

Fiber Type

Partially
hydrolyzed guar
gum (PHGG)

Psyllium

Wheat dextrin

Wheat bran

Inulin

Methylcellulose

Source

Guar beans

Plantago ovata

Chemically
treated wheat

Wheat

Chicory root

Chemically
treated wood
chips

Water-
holding
Capacity

None

Yes

None

None

None

Yes

Solubility/Viscosity

Low solubility/no
viscosity

Gel-forming

Low solubility/no
viscosity

Insoluble

Low solubility/no
viscosity

Viscous

Physiologic Effects Impacting Constipation?

Slow fermentation leads to production of SCFAs, which increase
fecal bulk and stool weight, growth of beneficial intestinal
bacteria, and normalize stool consistency

High water-holding capacity that resists dehydration in the large
bowel, resulting in increased stool water content and
bulky/soft stools

No water-holding capacity and thus no laxative benefit at
physiologic doses; constipating effect at physiologic doses

Mechanical stimulation /irritation of the colonic mucosa,
resulting in larger/softer stools and faster transit through the
large bowel

No water-holding capacity and thus no laxative benefit at
physiologic doses

Gel-dependent/viscous water-holding capacity that resists
dehydration

1. McRorie and Chey. Dig Dis Sci. 2016; 61:3143; 2. Johnson and McRorie. Nutr Today. 2015; 50: 2,3; 3. Bowling et al. The Lancet. 1993;
342: 1266-1268; 4. Cherbut. Proc Nutr Soc. 2003; 62: 95-99; 5. Slavin and Greenburg. Nutrition. 2003; 19: 549-52



Efekt viakniny na strevni mikrobiotu

¢ Inulin a fruktany

@ increase in Bifidobacterium. Other concordant results
included an increase in relative abundance of Anaerostipes,
Faecalibacterium, and Lactobacillus, and a decrease in
relative abundance of Bacteroides after inulin
supplementation, Increase SCFA production

Bastard et al. Eur J Microbiol Infect Dis 2020

Hofman et al Plos One 2019



PHGG Increases the Growth of Beneficial Bacteria

- In 3 studies, PHGG treatment significantly increased beneficial bacterial species compared to baseline:

In 15 constipated women, 11 g PHGG/daily for 3 weeks resulted in an increase in Lactobacillus species in feces from
33% to 67% (control period vs. week 3)'

In 9 healthy adults, 7 g PHGG/daily for 2 weeks (represented as Test 1 and Test 2) resulted in an increase in
Bifidobacterium spp. in total bacterial cell counts from 14.7% to 31.7% (control period vs. test 1-i.e week 3)2

Fecal samples from 6 healthy donors, were exposed to 0.5 g PHGG and measured for bacterial changes. Results
showed that parabacteroides increased from 3.48% to 10.62%, and bacteroides spp. from 27.12% to 33.05%
(baseline vs. 24 hrs)3

Percentage of Intestinal Bacteria Species After PHGG Treatment

80 p <0.05
mBaseline mPosttreatment
60

40 p=0.1455

S a WB
O T

Study 1 (Lactobacillus)  Study 2 (Bifidobacterium Study 3 (Parabacteroides) Study 3 (Bacteroides)
spp.)

p <0.05

Percentage of Bacteria (%)

1. Takahashi et al. J. Nutr. Sci. Vitaminol. 1994; 40: 256; 2. Okubo et al. Biosci. Biotech. Biochem. 1994; 58: 1366, 1367; 3. Carlson et al. Anaerobe. 2016;
42: 62

o Nestle

19 % HealthScience
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p < 0.05

Baseline

Posttreatment

Percentage of Intestinal Bacteria Species After PHGG Treatment

33

67

14.7

31.7

3.48

10.62

27.12

33.05
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				Baseline		Posttreatment

		Study 1 (Lactobacillus)		33		67

		Study 2 (Bifidobacterium spp.)		14.7		31.7

		Study 3 (Parabacteroides)		3.48		10.62

		Study 3 (Bacteroides)		27.12		33.05






After 24 hours, an In Vitro Study demonstrates that PHGG
Increases Total SCFAs compared to other fibers

20

Total SCFA Production from Control, Soy
Oligosaccharides, FOS, Inulin, PHGG, Psyllium

Control

and Cellulose

gfyo FOS InuI|n PHGG F’sylllum Cellulose
m Baseline m24 hrs.

Velazquez et al. Anaerobe 2000; 6: 87-92.

In vitro study of various
fibers using fecal inocula
from 3 healthy adult
volunteers

At 24 hrs., PHGG
produced the highest level
of Total SCFA's (including
acetate, propionate and
butyrate)

Typical SCFA production
after 24 hrs. was 42.4
+5.5 mg/mL, PHGG was
54.6 £0.7 mg/mL*.

o Nestle

% HealthScience
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Total SCFA Production from Control, Soy Oligosaccharides, FOS, Inulin, PHGG, Psyllium and Cellulose
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% BMs with Straining

Significant Reduction in the % of BMs due to Straining with PHGG Treatment
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# of SBM's

Significant Increase in Number of Spontaneous Bowel Movements per Week (median # reported)
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								Control		Soy Oligo		FOS		Inulin		PHGG		Psyllium		Cellulose

						0 hours		12.5		12.9		6.5		11.8		5.9		10.1		6

						24 hours		44		41.8		38.6		44.7		54.6		43.6		38.3
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24 hrs.

mg/mL

Total SCFA Production from Control, Soy Oligosaccharides, FOS, Inulin, PHGG, Psyllium and Cellulose




"You're eating too much fiber."
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Enteralni vyZiva - definice a doporuceni:

e
L

Enterdalni vyzZiva : podavani prostredkd umélé vyzivy do
traviciho traktu
Enteralni vyziva u kriticky nemocnych :
ASPEN (2016): Zahajit Casné (24-48 h) enteralni vyzivu,
do 5 dnd — alespon 65 % cilové davky energie
do 7-10 dnt — 100 % cilové davky energie a protein{
Zjistit benefity EV
Neni-li tolerance — prokinetika, zména preparatu...
PV - pokud nelze EV realizovat v tomto rozsahu
doplrikova PV — neni-li dosazeno vyse uvedenych cill
Vyssi tolerance undefeedingu !!!

T T
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Enteralni vyZiva — doporuceni (cont.)

Enteralni vyziva u kriticky nemocnych :

Canadian clinical practice guidelines (2009) — korekce
2013:

Preference EV. Zahajit Casne (24-48 h) enteralni
vyzivu, jsou-li podminky — Iépe postpyloricky pristup

U gastrické vyzivy — méfrit rezidualni volum, je-li
vysoky, volit postpyloricky pristup, prokinetika, poloha !

doplnkova PV az po vyCerpani moznosti dosahnout cile
pomoci EV a dalSich metod (prokinetika...)

predevsim nepodavat PV s vysokym obsahem glukozy



\Y 4 J

Enteralni vyZiva — doporuceni (cont.)

Enteralni vyziva u kriticky nemocnych :
ESPEN quidelines (2019):

Preference EV, zahajit Casné (24-48 h) enteralni vyzivu,
inic. 20-25 kcal/kg/d, dale 25-30 kcal/kg/d

Doplnkova PV, pokud nelze dosahnout cile EV, CAVE
oveerfeeding ! Preference EV, po dosazeni cile vysadit PV

Neni preference postpylorické vyzivy

T T
W W

It should have begun during the first 24h using a standard high-protein
formula. During the acute and initial phases of critical illness an
exogenous energy supply in excess of 20-25 kcal/kg BW/day
should be avoided, whereas, during recovery, the aim should be to
provide values of 25-30 total kcal/kg BW/day.
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Enteralni vyZiva — doporuceni (cont.)

T T
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Casna enteralni vyZiva u kriticky nemocnych :
ESICM practical quidelines (2017):

Casnd EV (do 48 h) u neselektovanych kriticky nemocnych
— proti pozdnéjsi a SPN snizi pocet infekci, nikoliv mortalitu

- vyuzit ¢asnou EV u vSech pacient( !

- odlozit u nekontrolovaného Soku, hypoxémie a acidozy,
krvaceni do GIT, zaludecniho rezidua nad 500 ml/6 h, strevni

ischémie, strevni obstrukce, brisniho kompartment syndromu a
vysokoobjemové pistéle




Enteralni vvZiva u kriticky nemocnych — rizika:

e
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Komplikace : Aspirace, rezidualni volum zaludku, prljem,
metabolické komplikace, nesnasenlivost EN

Underfeeding : Problém s dosazenim cilové davky energie a
bilkovin (!! pocitat kumulativni deficit proteinl i energie !!)

Zavedeni sondy pro vyzivu : gastricky vs. jejunalni pristup
Technické problémy : NGS OK, NJS - ?? zplsob zavedeni —
pod skia Ci endoskopickou kontrolou, jiné metody ??
Suplementalni PV : CAVE overfeeding, komplikace !!!




Komplikace enteralni vyzivy

e
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Gastroenterologické - zacpa, priijem !, nauzea, zvraceni,
nadymani, flatulence, bolesti bricha, regurgitace

Metabolické - dehydratace, hyperhydratace, hyperglykémie,
mineralovy rozvrat (hypokalémie, hypofosfatémie)

Mechanické — CAVE tracheoesofagealni pistél — endotrachealni
rourka a NG sonda (Iépe PEG a tracheostomie)

Underfeeding, refeeding syndrom
Infekcni - prijem (kontaminace EV)

Aspirace (1)

e
L

e
L
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Mozné priciny prijmii pvi enterdlni vyZivée

T T
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Medikace — ATB, PPI, H2-blok, Mg, cytostatika ...

Choroby GIT - resekce, IBD, CHP, radiacni enteritida,
celiakie...

Tézka malnutrice — proteinova

Vysokeé davky, koncentrace Ci rychlé zvyseni aplikace EV,
vysoka osmolarita, Spatny zplsob aplikace (bolusy do NJS),
kontaminace EV

Oportunni infekce GIT, imunokompromitovani pacienti
Stress

Intolerance i alergie na slozky EV

Hyperthyreoza




Zvysené rigiko komplikaci EV

¢ Dysfunkce GIT

¢ Predchozi operace GIT

¢ Demence, zhorSeny stav vedomi

¢ Vysoky vek

¢ Endotrachealni intubace, nechranéné dychaci cesty

¢ Dysfagie, dysfunkce dolniho jicnového svérace, GE reflux

¢ Imunokompromitovany pacient

¢ Tézka malnutrice

¢ Osetrovatelsky personal, ktery neni schopen aplikovat EV nebo
ji neveéri



Realita intenzivni pece: Underfeeding

49-70 % doporucené energie

1. Rice TW, Swope T, Bozeman S,Wheeler AP (2005) Variation in

enteral nutrition delivery in mechanically ventilated
patients. Nutrition 21:786—792

2. Heyland DK, Schroter-Noppe D,Drover JW, Jain M, Keefe L, Dhaliwal
R, Day A (2003) Nutrition support in the critical care setting:
current practice in Canadian ICUs—opportunities for
improvement? JPEN J Parenter Enteral Nutr 27:74-83

3. De Jonghe B, Appere-De-Vechi C, Fournier M, Tran B, Merrer J,
Melchior JC, Outin H (2001) A prospective survey of nutritional
support practices in intensive care unit patients: what is
prescribed? What is delivered? Crit Care Med 29:8-12



Nasoenteralni vs. nasogastricka sonda

e Jejunalni pristup — méne aspiraci, rychlejsi dosazeni cilové
davky, méne infekCnich komplikaci

e Je-li moznost zavedeni do 24-48 hodin (endoskopicky, skia
kontrola (zaplavani...)) — preferovat tuto cestu

e Pokud je zavedeni technicky obtizné i nemozné — gastricky
pristup

e NIJS — tenka, moznost obstrukce, nutnost sterilni vyzivy,
kontinualné

e NGS - snaze se zavadi, dekubity v jicnu, hlife snasena pacienty
pri védomi



Evidence that small bowel delivery
|pneumonia
Study or Subgroup Risk Ratio

Montecalvo

Kortbeek

Taylor

Kearns

Minard

Day +
Davies 2002 4
Montejo
Hsu
White
Acosta-Escribano _——
Davies 2012

Total (95% Cl) = 0.75 [0.60, 0.93]
Heterogeneity: 12 = 11%

Test for overall effect: P = 0.01 0.1 0.2 0.5 1 Z S _ 10
Favours Small bowel Favours Gastric




Small bowel feeding and nutrient
delivery

Study or Subgroup Risk Ratio
Montecalvo
Kearns -
Montejo
Hsu
Acosta-Escribano
Davies 2012

otal (95% CI) = 10.59 [4.76, 16.41]
eterogeneity: 12 = 88%
3st for overall effect: P = 0.0004 : . .

-50 -25 0 25 5(
Favours Gastric Favours Small bowel




Zpusob aplikace :

e
L

Bolusova aplikace : pri podavani EV do zaludku, vzdy nutné
vysetfit na pritomnost rezidua, pripadné je odsat
bolusy od 50 do 350 ml po 2-4 hodinach dle tolerance

e
L

Kontinualni - gravitacné vs. pumpou
- vzdy do jejuna (distalni duodenum ??) (20-150 ml/hod) !
- event. do zaludku (mensi mnozstvi !) - CAVE aspirace !
vs. v kritickych stavech |épe snasena
- reziduum !! Protokol ! (auskultace ??)



Zaver
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Enteralni vyziva — ovlivnéni strevni mikrobioty
Specifické slozeni sacharidd — mono-, oligo- i
polysacharidl

Vlaknina — prebioticky efekt — prvni studie vlivu
na strevni mikrobiotu

ONS — moznost dodani dostateCcného mnozstvi
vlakniny

Vlaknina v enteralni vyzive — prevence vzniku
prijmuy i zacpy a GE komplikaci. !! Nutny dostatek
tekutin — CAVE hypovolémie

CAVE probiotika + vlaknina pri hypovolémii



Zaver

¢ Enteralni vyziva u kriticky nemocnych — metoda
prvni volby

% CAVE underfeeding, aspirace, respektovat
kontraindikace a znat mozné priciny komplikaci

¢ Gastricky vs. postpyloricky pristup
Vyhoda postpylorické EV , Ize-li Casné realizovat



==
e o =
S e
=
S
o

‘”N <4 %
S S S T RE
> ~7




Q@ &£ . &
B AR S RN

Dekuji za Vasi pozornost
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