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10 szakertol tanacs/javaslat az enteralis taplalasrol

Mikor kezdjem el?

Mit tegyek akkor, ha a beteg vazopresszort kap?
Milyen enteralis hozzatérést hasznaljak?
Menny1 energiat adjak?

Milyen energia-stirtiségli oldatot hasznaljak?
Mennyi feherjet adjak?

Mikor indokolt a feherjedus tapszer?

Mikor kezdjem el a mikronutriensek adasat?
Hogyan taplaljak ,,refeeding” szindromaban?
10. Hogyan mérjem fel a taplalas felszivodasat?
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Az ITO felvetelkor meglevo izomtomeg endogen
aminosay forraskent viselkedik

Early Catabolic Response to Critical lliness and Trauma

2 Hyperglycemia (i

Exogenous Non-
Protein Kcal

Glycerot

Amino acids

Glycolysis Protein Delivery
Proteolysis L'p°'ys's May be Essential Due
’ to Catabolism!

= ’ Start at 0.8 glkgld -
insulin
increased to
>1.2 g/kg/d

Body Can Generate 50-75% of Glucose Requirements in Early Acute Phase!

Fig. 1 Acute phase catabolic response to critical illness and need for protein and non-protein calories. Adapted from: Ref. [57]

Critical Care 2021;25:424.
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Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Acute Skeletal Muscle Wasting in Critical lliness

* 63 beteget vontak be: az 1., a3.,a 7. ¢s a 10. napon mertek
az 1izomtomeg ,,mennyiseget” ultrahanggal (m. rectus
femoris atmeérdje)

» Az izomfehérje szintézis mérteket leucin infizid
beadasaval mertek; az izomfeherje lebontas meéreset
fenilalanin inftzioval végezték.

Figure 4. Muscle Biopsy Specimens From a Representative Patient on Day 1and Day 7

Day 1

01mm
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A kritikus allapotu betegnel naponta akar 1 kg
sulyvesztes 1s Iehet!

e Ugye mindenki latott
mar ilyen allapott
beteget??

JAMA. 2013;310(15):1591.
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Three-Year Outcomes for Medicare Beneficiaries
Who Survive Intensive Care

Hannah Wunsch, MD, MSe m Although hospital mortality has decreased over time in the United StateS
Carmen Guerra, MPH for patients who receive intensive care, little is known about subsequent outcomes for

Amber E. Barnato, MD, MPH, MS those discharged alive.
Objecti ss.3-vear outcomes for Medicare be

Derek C. Angus, MD, MPH :
sive care.

» 35 308 beteg (!) adatal az USA-bol:

Figure 1. Three-Year Follow-up of Intensive Care Unit (ICU) Survivors and Their Matched
Hospital and General Population Controls
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* A gepi Ielegeztetett betegek csoportjaban a 3 eves
tuléles jelentdsen rosszabb:
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Az ITO-t tulelt betegek 5 O /O -a NEM

JAVA

dolgozik egy cv elteltevel!

O-t tulelt betegek 3 3 /O-a SOHA

NEM tér vissza a munkaba...
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Crit Care Med 2012;40(8).502.
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Winning the war against ICU-acquired weakness: Future of Crilical Care Medicine

new innovations in nutrition and exercise

July, 2014 August, 2014
(Pre-iliness) (Post-ICU/Surgery)
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Mi tortent 1tt?!?

» A pro-inflammatorikus citokinek fokozzak a
katabolikus hormonok kiaramlasat, ez fokozza a
glikogenolizist €s a glikoneogenczist.

» Szepszis kialakulasakor a glikogen raktarak néhany
ora alatt kiiirlilnek, €és az energia ellatas forrasa a
feherjek €s a zsirok.

e A vazizomzatbol, a kotoszovetekbdl €s a zsirokbol
aminosavak szabadulnak fel, melyeket a ma;
gliikoneogenezisre €s akut fazis feheérjek kepzesere
hasznal fel.

Nutricia Mesterkurzus, 2022



Az akut serulest koveto kritikus allapot nem egy

homogen betegsegiolyamat
Pre-lniury Acute Phase Chronic Phase Recovery Phase

Arginine -Protein (1.2.2.0gkgid -Protein -Calories/Protein

-EN -Reduced non- -Increased Calories -GLN
supplementin | nrotein calories? -Glutamine -B-Blockers? 20 13 |
malnourished ISh Ol -Oxandrolone? -Oxandrolone? -

-No Anabolic Agents -B-Blockers? -GH?
-Exercise Exercise

r *Survival for & Lifetime™
D,
e ~ [ |

-+

Change from baseline

Szovodmenyek,
fertozesveszely

“Surdlval for Critical Hours®

Pre- Acute Chronic Recovery A
injury phase phase Phase  [QESRSVERL

Wischmeyer, Crit Care, 2013;17:57.
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Future of Critical Care Medicine, Hongkong. 2016

A Proposal- How To Feed ICU/Trauma Patients?

Acute Phase
-EN if able...SPN in
Malnourished Early!

e

Recovery Phase

Chronic Phase Increase Kcals
-EN + PN to Goal... With Activi

-Goal EN+SPN: (1.5-2.0 g/kg/¢
25-30 kcal/kg/d Jrote
(1.5-2.0 g/kg/d protein)

:
-

Pre-injury Acute phase Chronic phase Recovery
(1st 2-5 d Post ICU-Admit) Phase




Szeptikus betegek taplalasi celerteke, 2018

keal/kg/d Protein (g/kg/d)
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Szeptikus betegek taplalasi celerteke, 2018

Nutrition Therapy in Sepsis ®wu

Crit Care Clin 34 (2018) 107-125
http://dx.doi.org/10.1016/j.ccc.2017.08.008
0749-0704/18/© 2017 Elsevier Inc. All rights reserved.

Paul E. Wischmeyer, mb, EDIC

KEYWORDS

¢ Protein ® Parenteral nutrition ® Enteral nutrition ® Calories ® Lean body mass
¢ Lipids

KEY POINTS

-l Sepsis is characterized by early massive catabolism,llean body mass (LBM) loss, and
escalating hypermetabolism persisting Tor montns 10 years.

o_Farly enteral nutrition should attempt to correct micronutrient/vitamin deficiencies, deliver
adequate protein {~ 1.0 g/kg/d), and moderated nonprotein calories (~15 kcal/kg/d), fs
well-nourished patients can generate significant endogenous energy 1or a imited period.

-I After resuscitation, increasing protein (1.5-2.0 g/kg/d) and calories is needed Io attenuate

0ss and promote early mability and recovery.

Following ICU, significant protein/calorie delivery for months to years is required to facil-

itate functional and LBM recovery, with high protein oral supplements being essential to
achieve adequate nutrition (>3000 kcal/d and higher protein [>1.5 g/kg/d] likely needed).

e Screening for preillness malnutrition is essential, with supplemental parenteral nutrition
added if the protein/calorie geals are not met with timeliness, depending on the preillness
nutrition/LBM status.




Akkor miert mutatta ki azt nchany vizsgalat
(=EDEN; EPaNIC), hogy betegkimenetelt nem
rontja az, ha csak ,,boholytaplalast” vegziink??
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ONLINE FIRST

Initial Trophic vs Full Enteral Feeding

JAMA

in Patients With Acute Lung Injury
The EDEN Randomized Trial

The Journal of the American kedical &

e Bevezetes:

a malnutrici6 az intenziv osztalyos betegeknel tudottan
rontja a kimenetelt.

a megfeleld enteralis taplalas az akut tiiddsertileéssel kezelt
betegeknel csokkenti a Ielegeztetési napok szamat.

Modszer: Akut tiidosériiléssel (=pneumonia) kezelt,

Ielegeztetett (<48 ora) betegeket vontak be, akiket
randomizaltak:

« ,,Trophic enteral feeding” = kezdés ¢s fenntartas 10 ml/ora
ddzisban 6 napig.

« ,,Full enteral feeding” = kezdés 25 ml/ora; cél 25-30
kcal/kg/nap elérése minél gyorsabban.

Rice, JAMA, 2012;307:795.
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ONLINE FIRST

Initial Trophic vs Full Enteral Feeding

in Patients With Acute Lung Injury
The EDEN Randomized Trial

JAMA

The Journal of the American Medical Association

Start (increasa) enteral
feading at 25 mL'h

‘fes / Gastric residual after % Mo
& h =400 mL?
~

Replace residual Replace residual volume

volume and malntaln and increase feading rate

feading rate J— by 25 mL/h or to tanget
Gastric residual volume _No Full-calorie feeding %_No

after 2 h =400 mL? rate achieved?

‘r’e-sl

Replace residual volume Check gastric residual
and discontinue entoral vnlume e'.rer_.r 12 h
feeding for 2 h

Yas / Gastric residual
Yas /' Gastric residual volume volume =400 mL?
after 2 h =400 mL?

Mo l
} [Gﬂnhnua anteral feedlng

at full-calorie rata

anteral feeding at 25 mLM lass than
previous rate l:rnlnlmum rate 10 mLT)

Yes Gastrc rgs}fggﬁj}umémi Rice, JAMA, 2012;307:795.

[ Replace residual volume and restart




ONLINE FIRST

Initial Trophic vs Full Enteral Feeding

JAMA

in Patients With Acute Lung Injury
The EDEN Randomized Trial

The Journal of the American kedical &

e EREDMENYEK:

* A ket csoport kozott nem volt kiilonbseg az
alabbiakban:

« NEM volt kevesebb a I¢legeztetesi napok szama.
« NEM volt alacsonyabb a 60 napos mortalitas.
« NEM volt kevesebb a fertdzeses szovodmeny.

Fgure 3. surval nd rosptal Dichrg MIERT NEM MUTATOTT
KULONBSEGET?

.. mert a bevitt fehérje mennyisege csak
0,6-0,8 g/kg/nap volt...!

Nutricia Mesterkurzus, 2022 Rice, JAMA, 2012;307:795.




Az emelkedett protemn bevitel csokkenti az ITO 28
napos mortalitasi rizikot

- 8- High protein & AA
-o- Medium protein& AA
—— Low protein& AA

e E

1,46 mg/kg/nap cegriltru Mos
vizsgalat
(n=113)
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0,8 mg/kg/nap
fehérje

- < < Allingstrup, Clin
8 10 12 14 16 18 20 22 24 26 2 Nutr, 2012:;31:462.
Time (Length of stay in the ICU)




Contents lists available at ScienceDirect

Clinical Nutrition ESPEN

Journal homepage: http://www.clinicalnutritionespen.com

Original article
Critical care: Meeting protein requirements without overfeeding
energy

Stephen Taylor*, Natalie Dumont, Rowan Clemente, Kaylee Allan, Claire Downer,
Alex Mitchell

Department of Nutrition & Dieteiics, Southmead Hospital, Bristol, United Kingdom

CIM:

» A fehérje 1igeny biztositasa tultaplalas nelkil
KERDES:

« Hogyan szamoljuk ki a fehérjeigényt?

© CLINICAL

NUTRITION
ESPEN

.

@ CrossMark

Taylor, Clin Nutr, 2016;11:55.

Nutricia Mesterkurzus, 2022



A feherje igeny szamolasanak alapja a katabolizmus
mertekenek becslese

Enyhe = 1,25 g/kg/nap
* nagy mutet, fertdzes nincs
» Kozepes = 1,875 g/kg/nap
* nagy trauma, vagy szisztemas fertozes, de nincs szepszis
« Sulyos =2 g/kg/nap
e SZEPSZiS
e Nagyon sulyos = 2,5 g/kg/nap
» szeptikus shock vesepotld kezeléssel
» Kovér beteg = 1,9 g/kg/nap, energia 20 kcal/kg (IBW)

Taylor, Clin Nutr, 2016;11:55.

Nutricia Mesterkurzus, 2022



ESPEN

Az ESPEN legujabb ajanlasa (2019) e

» Azoknal a betegeknel, akiknél nem sikertl felepitent a
teljes enteralis taplalast az els6 héten, egyeéni
merlegeles alapjan kiegeszitd parenteralis taplalas
sziikseges.

Recommendation 20 Days 1-2 Days/ 3-7 Anabolism]

In patients who do not tolerate full dose EN during the first Acute Late Phase
week in the ICU, the safety and benefits of initiating PN should
be weighed on a case-by-case basis. Phase

Grade of recommendation: GPP — strong consensus (96% Acute Late

agreement) Phase Period Or

Recommendation 21 Ea rly Chronic
Period Phase

PN should not be started until all strategies to maximize EN
tolerance have been attempted.

Grade of recommendation: GPP — strong consensus (95%
agreement)

Nutricia Mesterkurzus, 2022



Az intenziv osztalyos gyengeseg rizikotaktorai

Severity of illness

higher illness severity score
systemic inflammation or sepsis
multiple organ failure

prolonged mechanical ventilation
prolonged critical iliness
high lactate level female sex premorbid

NEM
modosithato

INTENSIVE CARE UNIT-ACQUIRED WEAKNESS
A A

Demographics

older age obesity

NON-MODIFIABLE RISK FACTORS

Hyperglycemia Parenteral nutrition vasoactive medications

corticosteroids

neuromuscular blocking agents
combined with corticosteroids

prolonged bed rest
Intused > 48 hours

Modosithato

sedatives Immobility

MODIFIABLE RISK FACTORS

Drugs

Nutricia Mesterkurzus, 2022 Vanhorebeek, Int Care Med
2020;46(4):637




Hova vezet az izomatrofia/gyengescg?

Median (IQR) prevalence of 43 (25-75) %

Muscle atrophy

Combination (CIP/CIM) Muscle dysfunction

INTENSIVE CARE UNIT-ACQUIRED WEAKNESS

SHORT-TERM COMPLICATIONS LONG-TERM COMPLICATIONS

ICU/hospital mortality ‘ L Mechanical ventilation b Post-ICU mortality u
) L Discharge to other hospital an
ICU/hospital LOS J i\ Extubation failure ? Discharge home @ or rehabilitation center } ’
In-hospital costs ’ ? Swallowing disorders T\ Physical functioning @ Rehabilitation LOS ﬁ
Nutricia Mesterkurzus, 2022 Vanhorebeek, Int Care Med

2020;46(4):637



Napi kaloria bevitel az ESPEN ajanlashoz

viszonyitva

Total daily caloric intake vs. daily ESPEN target

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15
80 — — ESPEN Target
g @
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° @ l ! . o . [ ' 8 8 ®
g 404 [ ) @ T I
c
2 |J-| = = — — = = - -
= 207 — - 10 19 I___Izzz [hes [pea [ P32 [Roo 31 Lpe3  [Tpss
8 , o L
_ ' | 1 | I | 1 1 I 1 g 1
0 — ¢

N= 1152 1152 1152 1152 1059 898 782 679 611 543 488 435 389 349 307

ESPEN targets: 10 kcal/kg on D1, 15 kcal/kg on D2-3, 20 kcal/kg on D4-6, 25 kcal/kg D7-15

Graph shows median, IQR, min and max with outliers

EuroPN nemzetkozi vizsgalat
Critical Care, 2022;26:143
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Napi fehérje bevitel az ESPEN ajanlashoz
viszonyitva

Total daily protein intake vs. daily ESPEN target
D6 D7 D8 D9 D10 D11 D12
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ESPEN targets: 0.6 g/kg on D1, 0.9 g/kg on D2-3, 1.3 g/kg on D4-15 Graph shows median, IQR, min and max with outliers

EuroPN nemzetkozi vizsgalat
Critical Care, 2022;26:143
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Az emelt napi feherje bevitel mar 7 napon 1s
lathato!
* Randomizalt ITO vizsgalat 119 beteg bevonasaval.
» K¢t csoport: protein 0,9 mg/kg vs. 1,2 mg/kg.
* Elsddleges kimenetel: kéz szoritoerd az ITO
tavozaskor

* Masodlagos kimenetel: a 7. napon az alabbiak mérése:

» kéz szoritoerd + fatigue-score + ultrahangos izom mérés
KIMENETEL:

* Szignifikans kulonbseget nem talaltak, de...: minden
mert ertekben a magasabb feherje csoport elonye

latszott.
Nutricia Mesterkurzus, 2022 Ferrie, JPEN, 2016;40(6):795.



Egy gyakorlati tanacs Pierre Singertol
63-930 Eg:::t:éé . What's new in me

2020
ESPEN Guidelines route and dosage

Early full EN and PN shall not be used in critically ill
but prescribed within 3-7 days (strong recommendation)

ORAL DIET

N

EARLY EN (within 48h) started slowly

h 4

LATE PN (within 3-7 days), progressive

EARLY AND PROGRESSIVE PN can be provided instead of no nutrition in
case of contraindications for EN in severely malnourished patients

Singer P. Clin Nutr. 2019;38(1):48-79

Nutricia Mesterkurzus, 2022




En hogyan végzem a korai enteralis taplalast?

A nazogasztrikus szonda behelyezese mindig az
intubalassal egy idOben tortenik.

Orogasztrikus ut valasztasa extrém ritka; veéralvadasi
zavar biztosan nem indikalja.

Meg a legszeptikusabb betegnél 1s elkezdjiik a
boholytaplalast (=20 ml/ora) az intubalas napjan —
de NEM teaval!

Osszes tobbi esetnél (kivéve sebészi okot) a taplalas
felepitese az elsd napon elindul.

A hasmenes nem kizaro oka a taplalasnak.

Nutricia Mesterkurzus, 2022
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Az amerikal egeszsegbiztosito az alabbi
korhazi szovodmenyek eseten nem teriti meg a
korhazi ellatas koltseget:

Average Medicare
Payment for Admissions
No. of Medicare Cases in Which Condition
Condition in Fiscal Year 2006 Was Present

Object left in patient during 764 $61,962
surgery

Air embaolism 45 $66,007

Blood incompatibility 33 $46,492

Catheter-associated urinary 11,780 $40,347

-

Pressure ulcer 322,946 $£40,381

vascoaratneier—associated Unknown Unknown

infectiony

Mediastinitis after coronary- 108 $304,747
artery bypass grafting

Fall from bed 2,591 24,962

Rosenthal, NEJM, 2007;357:1573.
Nutricia Mesterkurzus, 2022
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Energy deficit and length of hospital stay can be reduced by a two-
step quality improvement of nutrition therapy: The intensive care

unit dietitian can make the difference®

Ludivine Soguel, RD; Jean-Pierre Revelly, MD; Marie-Denise Schaller, MD; Corinne Longchamp, RD;
Mette M. Berger, MD, PhD (Crit Care Med 2012; 40:412-419)

* 572 beteget vontak be, akik 3 napnal hosszabb 1deig
fekuidtek itenziv osztalyon.

« K¢t lepesben vegzett program:
 |) taplalasi protokoll bevezetese
 2) dietetikus bevonasa az inteziv osztalyra.

» Osszesen 5800 ITO nap adatait elemezték.

A kombinalt taplalas terapia program a kaloria

bevitelt 31,6%-al javitotta; ¢s csokkent az apolasi
napok szama.

Nutricia Mesterkurzus, 2022



Osszefoglalds

1. Egyertelmli adataink vannak arra, hogy a kritikus
allapott betegeknel a fehérjebevitel merteke

kulcsfontossagu. : :
SAJAT VELEMENY:

2022-ben betegveszelyeztetést jelent a nem megfeleld
taplalas!

3. A protein/energia arany merteke a magas BMI
betegeknel kiilonodsen fontos (2 g 30-40 kozott; 2,5
g >40).

4. A boholytaplalas onmagaban NEM elegendo,
taplalni az akut fazisban is kell — itt jon szoba a
parenteralis kiegeszites!

Nutricia Mesterkurzus, 2022
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