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Table 2 Energy requirements in ICU patients according to the
underlying disease, as recommended by the European Society
for Clinical Nutrition and Metabolism 2006 and 2009 guidelines

Energy requirements

Pathologies at ICU admission (kcal/kg actual BW/day)
Acute and initial phase whatever the underlying disease
With severe undernutrition 25-30
Without undernutrition 20-25 (women)
25-30 (men)
With obesity 15
With overweight 20°
Except for
Burns 40
Postacute phase and long-term stay whatever the underlying disease
With severe undernutrition 30-35
Without undernutrition 25-30
With obesity 15
With overweight 252
Except for
Burns 40
Severe sepsis 30-35
Multiple trauma 30-35
Necrotizing pancreatitis 35-40

Heart, lung, kidney and liver insufficiency =~ 35-40

Current Opinion in Clinical Nutrition and

Metabolic Care 2010, 13:000-000
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Podminky vzniku

* Navaznost na predchozi guidelines

e Zahrnuty studie po r. 2000
* zména slozeni |éCebné vyzivy
e zmeéna stanoveni potreb energie
* vysoké naroky na randomizované kontrolované studie
* registr studii

* Predem dané metody (ESPEN SOP) s uzitim EBM

e Lécebna vyziva — nacasovani - cesta podavani



Zakladni pojmy

e Aktualni hmotnost
* na zacatku hospitalizace n. tésné pred ni
 pred tekutinovou resuscitaci

* |dealni hmotnost
* hmotnost vztazena k vySce a BMI 25kg/m?

* Adjusted body weight
* |dedlni hmotnost + 1/3 aktualni hmotnosti



Zakladni pojmy

* Faze odlivu (ebb)
* hyperakutni ¢asna faze s hemodynamickou nestabilitou

* Faze prilivu (flow)
* nasledna faze s metabolickou nestabilitou a
katabolismem
e Akutni faze
e Casné obdobi - metabolicka nestabilita a katabolismus
» pozdni obdobi — ubytek svali, metabolicka stabilizace
e Postakutni faze

 zlepsSeni, rehabilitace nebo
* perzistujici zaneéetlivy, katabolicky stav, dlouhodoba hospitalizace
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Co je malnutrice?



At risk for
malnutrition

Malnutrition/Undernutrition

|
1 | 1
Disease-related malnutrition Disease-related malnutrition Malnutrition/Undernutrition
(DRM) with inflammation (DRM) without inflammation without disease
[ I | [ . |
Acute disease- or Chronic DRM with Socioeconomic or H -

injury-related inflammation Poychologic reted ;:E:::tﬁt:::d
malnutr"jun ‘ I malnutrition

Cancer cachexia and other
disease-specific cachexia




ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report

from the global clinical nutrition community™

Phenotype criteria

Etiology criteria

Weight loss (%)

Body mass
index (kg/m?)

Muscle mass®

Food intake,
malabsorption or Gl
symptoms

Disease burden/
inflammation

Stage 1/Moderate
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

Stage 2/Severe
Malnutrition
(Requires 1
phenotypic and 1
etiologic criterion)

5—10% within the past
6 mo, or 10—20%
beyond 6 mo

>10% within the past 6
mo, or >20% beyond
6 mo

<20 if <70 yr,
<22 if =70 yr
Asia:<18.5if <70 yr,
<20 if =70 yr

<18.5 if <70 yr, <20
if =70 yr
Asia: TBD

Mild to moderate

deficit (per validated assessment

methods — see below)

Severe deficit ( per validated
assessment methods — see below)

Any reduction of intake
below ER for =2 weeks,
or moderate mal-
absorption/GI
symptoms”

=50% intake of ER for
=>1week, or severe mal-
absorption/GI
symptoms*

Acute disease/injury”,
or chronic disease-
related”

Acute disease/injury®,
or chronic disease-
related®

TI. Cederholm et al. / Clinical Nutrition 38 (2019) 1-9



ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report

from the global clinical nutrition community™

‘ Phenotype criteria

‘ Etiology criteria
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ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community™

‘ Phenotype criteria

‘ Etiology criteria
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Kdo je v riziku malnutrice?
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Malnutrition Universal Screening Tool (MUST)

(i) BMI (kg/m%)

(ii) Weight loss in 3-6 months

0 =200 0=<5%
1=18.5-20.0 1=5-10%
2<18.5 2210%
(iii) Acute disease effect
Addascore of 2 if there has
been or 1s likely to be no or
nutritional intake for > 5 days
Add scores
\j \J
/ OVERALL RISK OF UNDERNUTRITION \
0 1 2 or more
LOW MEDIUM HIGH
ROUTINE CLINICAL CARE OBSERVE TREAT

Repeat screening

Hospital - every week

Care Homes - every month
Community - every year for

Qecial groups, e.g. those =75y

Hospital - document dietary and
fluid intake for 3 days

Care Homes (as for hospital)
Community - Repeat screening,
e.g from <1 mo to =6 mo (with
dietary advice if necessary)

Hospital - refer to dietitian or
implement local policies.
Generally food first followed by
food fortification and supplements

Care Homes (as for hospital)
Community (as for hospital)

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



Nutritional Risk Screening 2002
(NRS 2002)

* 1. krok
e BMI<20,57?
e Ztrata hmotnosti v poslednich 3 mésicich?
* Nizky prijem stravy v poslednim tydnu?
* Tezce nemocny (napt. intenzivni péce)?

e pokud aspon 1 ano - 2. krok



NRS 2002

Table 2 Final screening

B —
@uirud nutritional SIHIHD severity of disease (= increase in requirements)
o — o

Absent MNormal nutnbional status Absent MNormal nutritional requirements

seore () score ()

Mild Seore 1 Wi loss =5% 1n 3 mths or Food intake Mild Seore 1 Hip fracture* Chronic patients, in
below 50-75% of normal requirement particular with acute compheations:
in preceding week cirrthosis®, COPD*. Chronic

hemodialysis, diabetes, oncology

Moderate Score 2 Wi loss =5% m 2 mths or BMI 18.5 - Moderate Score 2 Major abdominal surgery*® Stroke®
20.5 + mpared general condition or Severe pneumonia, hematologic
Food intake 25-60% of normal malignancy
requmement 1n preceding week

severe Score 3 Wi loss =5% m 1 mth (=15% 1 3 severe score 3 Head imury® Bone marrow
mths) or BMI < 185 + impared transplantation® Intensive care
general condition or Food ntake (-25% patients [ APACHE =11},
of normal requirement in preceding
wiek 1n precedmg week.

Score: + Score =Tutal score

Age ifl =70 years: add 1 to total score above =age-adjusted total score

Seore =3 the patent 1 nutnbonally at-nsk and a nutntional care plan s mitiated
Score <3: weekly rescreening of the patient. If the patient e.g. is scheduled for a major operation, a preventive nutritional care plan is considered to avoid the
associated nsk status,
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NRS 2002

Table 2 Final screening

A

@uirud nutritional SluluD

e —
( severity of diwmw@uruuw in requirements)
i —

Absent
Score ()

.\ e
Normal nutnbonal status

Absent
Score ()

MNormal nutritional requirements

Mild Score 1

Wi loss 5% in 3 mths or Food intake
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in preceding week
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20.5 + mpared general condition or
Food intake 25-60% of normal
requmement 1n preceding week

Moderate Score 2

Major abdominal surgery*® Stroke®
Severe pneumonia, hematologic
malignancy

Severe Score 3

Wi loss =5% m 1 mth (=15% 1 3
mths) or BMI < 185 + impared
general condition or Food intake 0-25%
of normal requirement in preceding
wiek 1n precedmg week.

Severe Score 3

Head imjury® Bone marrow
transplantation® Intensive care
patients [ APACHE = 1(}).

Seore: +/ —— Seore; =Tuwtal score
Age il =70 years: uddWm: above =age-adjusted total score

Seore =3 the patent 1 nutnbonally at-nsk and a nutntional care plan s mitiated
Score <3: weekly rescreening of the patient. If the patient e.g. is scheduled for a major operation, a preventive nutritional care plan is considered to avoid the

associated rsk status.




NRS 2002

Table 2 Final screening

A

@uirud nutritional SIHIHD

A
( severity of diwmw@uruuw in requirements)
e —

Absent
Score ()

.\ e
Normal nutnbonal status

Absent
Score ()

MNormal nutritional requirements

Mild Score 1

Wi loss 5% in 3 mths or Food intake
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Mild Score 1

Hip fracture* Chronic patients, in
particular with acute compheations:
cirrthosis®, COPD*. Chronic
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Moderate Score 2

Wi loss =5% m 2 mths or BMI 18.5 -
20.5 + mpared general condition or
Food intake 25-60% of normal
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Moderate Score 2

Major abdominal surgery*® Stroke®
Severe pneumonia, hematologic
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Severe Score 3
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general condition or Food intake 0-25%
of normal requirement in preceding
wiek 1n precedmg week.

Severe Score 3

Head imjury® Bone marrow
transplantation® Intensive care
patients [ APACHE = 1(}).

Seore: +/ —— Seore; =Tuwtal score
Age il =70 years: uddWm: above =age-adjusted total score

Seore =3 the patent 1 nutnbonally at-nsk and a nutntional care plan s mitiated
Score <3: weekly rescreening of the patient. If the patient e.g. is scheduled for a major operation, a preventive nutritional care plan is considered to avoid the

associated rsk status.

Score > 3 = riziko = nutri¢ni plan.
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NUTRIC score

Variable

Range

Points

Age

<50

50 -<75

>75

APACHE Il

<15

15-<20

20-28

SOFA

Number of Co-morbidities

Days from hospital to ICU admission

IL-6

R | ORI Ok [ ON|IFP|IOWIN[FPR|IO NIk IO




NUTRIC score

Variable

Range

Points

Age

<50

50 -<75

>75

APACHE Il

<15

15-<20

20-28

SOFA

Number of Co-morbidities

Days from hospital to ICU admission

IL-6

R | ORI Ok [ ON|IFP|IOWIN[FPR|IO NIk IO

riziko >6 (5)



Permissive Underfeeding or Standard Enteral Feeding in High- and

Low-Nutritional-Risk Critically Il Adults
Post Hoc Analysis of the PermiT Trial

Yaseen M. Arabi', Abdulaziz S. Aldawood ', Hasan M. Al-Dorzi', Hani M. Tamim'-2, Samir H. Haddad', Gwynne Jones?,
Lauralyn Mcintyre®, Othman Solaiman®, Maram H. Sakkijha', Musharaf Sadat', Shihab Mundekkadan', Anand Kumar®,
Sean M. Bagshaw®, and Sangeeta Mehta”?; for the PermiT trial group

NUTRIC score 0-4

— Standard feeding
—— Pemissive underfeeding

=y

P=0.93 by log-rank test

‘ NUTRIC score 5-9
10 7 — Standard feeding 1.0 "\.
0.8 4 == Parmissive undarfeeding 0.8 1 S
w 0.8 o o 0.8 4
= H
z 07+ . 2 0.7 -
=1 -———_,. 3
g 0.6 e g 0.6 4
0.5 0.5 4
2 =
F 04+ = 044
g 03 - g 03
o 02 o 0.2 4
0.1 9 P=0.34 by log-rank test 014
0.0 T T T T T T T 1 0.0 T
0 20 40 &0 B0 100 120 140 160 180
Days
No. at Risk No. at Risk

Standard feeding 189 155 131 117 111 108 107 104 102 100
Permissive underfeeding 188 159 140 125 122 115 114 112 112 110

‘ Prealbumin < 0.10 g/L
1.0 — Standard feeding
09 4 L\-\-\_ —=Parmissive undarfeeding
L] 0.8 4 hAT
% 07 - e L
5
_g 06 4
B 05 4
F 0.4+
|
g 0.3 4
002+
01 < P=0.002 by log-rank test
00 T T T T T T T 1
O 20 40 &0 BO 100 120 140 160 180
Days
No. at Risk

Standard feading 101 79 63 53 57 56 55 52 52 51
Parmissive underfeading 93 82 76 72 69 69 69 67 67 66

Prealbumin = 0.10 and = 0.15 g/L

= Standard feeding
Permissive underfeading

1.0
0.9
0.8
0.7
0.6
0.5
0.4 H
0.3 +

Probability of sunival

0.1+

P=0.38 by log-rank test
0.0 T T T T T T T

0 20 40 &0 BO 100 120 140 180 180
Days

Mo. at Risk
Standard feeding 127 116 113 107 102 100 98 97 96 96
Parmissive underfeeding 124 113 109 104 103 102 102 100 100 100

0 20 40 60 B0 100 120 140 160 180

Days

Standard feeding 257 225 221 217 214 214 212 211 210 208
Permissive underfeeding 259 230 227 220 217 215 215 213 213 213

Prealbumin >0.15 g/L

1.0 — — Standard feading
oo™ Permissive underfeeding
E 0.8
T 07
3
_g 0.6
= 05+
F 04+
ﬁ
g 0.3
o0z
01 < P=0.19 by log-rank test
0.0 T T T T T T T 1
0 20 40 60 B0 100 120 140 {60 180
Days
Mo. at Risk

Standard feeding 108 95 93 90 B9 B9 B3 89 &7 85
Parmissive underfeeding 110 96 90 83 81 78 78 78 78 77

American Joumal of Respiratory and Critical Care Medicine Volume 195 Number 5 | March 1 2017



NUTRIC score

* Limitace (podle ESPEN guidelines):

e ,nezahrnuje zadné nutricni parametry”
nedokazalo odlisit rizikové pacienty (v. Arabi et al.)
mortalita jako outcome nevhodna
lepsi by byly dlouhodobé funkcni vysledky

NRS 2002 a MUST lepsim prediktorem mortality,
jednodussi



* Nesouhlasime s ASPEN/SCCM guidelines, které

kategorizuji pacienty podle NRS2002 nebo NUTRIC za
ucelem urceni jejich nutricniho rezimu

* Nez bude validovan screeningovy nastroj, nutno
provadet celkové klinické vysetreni.

e Zarizikové doporuceno povazovat:
* pobyt naJIP > 2 dny
* umela plicni ventilace
* infekce
* nizky prijem stravy > 5 dni
* vazné chronické onemocnéni



Kdy a jak?

* Peroralni strava je uprednostnovana u nemocnych,
kteri mohou jist. (100% shoda)

* Kdo nemuze jist, mél by dostat casnou enterdlni vyzivu
(do 48h.) (100%)

* Je-li EV nebo p.o. kontraindikovana, zacit s parenteralni
vyzivou mezi 3.-7. dnem (89%)
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Kdy a jak?

* Peroralni strava je uprednostnovana u nemocnych,
kteri mohou jist. (100% shoda)

* Kdo nemuze jist, mél by dostat casnou enterdlni vyzivu
(do 48h.) (100%)

* Je-li EV nebo p.o. kontraindikovana, zacit s parenteralni
vyzivou mezi 3.-7. dnem (89%)

e U tézce malnutricnich nemocnych s kontraindikaci EV
muze byt PEV zapocata Casnég, ale postupné (95%)
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Kontraindikace enteralni vyzivy
* nekontrolovany sok

* nekontrolovana hypoxemie

* nekontrolovana acidodza

* nekontrolované krvaceni do GIT

e gastricky aspirat > 500ml / 6h

e strevni ischemie

e abdominalni kompartment syndrom

e pistel GIT bez moznosti podavat vyzivu distalné od ni



ni wiiva by méla byt
pouzita

Entera

* Mala davka
* ulécebné hypotermie
* U nitrobfisni hypertenze bez kompartment syndromu
* u akutniho selhani jater po zvladnuti nestabilit

« Casné
« ECMO
e kraniotrauma
e CMP
* poranéni michy
» tézka akutni pankreatitis
* po chirurgii na GIT
* po operaci abdomindlni aorty
* po brisnim traumatu pokud je zachovana/obnovena kontinuita GIT
* u relaxovanych pacient(
* v pronacni poloze
* U pacientl s otevienym brichem
* unemocnych s prijmem
e priabsenci slySitelné peristaltiky nejedna-li se o strevni ischemii nebo obstrukci GIT



Doplnkova parenteralni vyziva
* U nemocnych, kteri netoleruji EV

e Ne drive nez 4.-7. den

* Nutno provést veskere usili ke zlepseni tolerance
enteralni vyzivy

 Na individualnim zakladé”

» ,Uloha doplriikové PV by méla byt upfesnéna po
strance nacasovani, davky i slozeni“



ni vyziva

Doplnkova parentera

* Pokud pacient toleruje <60% energie nebo proteinu
enteralné

* Ne drive nez 7.-10. dne
* Bez ohledu na nutricni riziko

* Drivéjsi podavani neovlivni vysledek a muze byt
skodlivé



Kolik?



Energie




Energeticka potreba mérena

* U kriticky nemocnych na UPV by méla byt pouzita
neprima kalorimetrie

* Neni-li dostupna, je presnéjsi pouzit spotrebu 02 z
plicnicového katetru nebo produkci CO2 z
ventilatoru

* Akutni faze — hypokaloricka vyziva (<70% REE)
* Po 3. dni — 80-100% REE
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Energeticka potreba vypoctena

* Pri pouziti prediktivnich rovnic je v prvnim tydnu
indikovana hypokaloricka vyziva (<70% vypoctu)



Doporuceny nutricni cil vs. neprima

Indirect Calorimetry (kcal/d)

kalorimetrie
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Target 25-30 kcal/ actual BW

Target based on corrected ideal BW

Berger and Pichard Critical Care 2014, 18:478



(R

accurate and precise accurate and imprecise
@ § o
inaccurate and precise inaccurate and imprecise

Critical Care 2009, 13:201



ASPEN / SCCM guidelines

* Neprima kalorimetrie by mohla byt pouzita pokud
je dostupna a pri nepritomnosti okolnosti
ovliviujicich presnost méreni



Provedeni neprimé kalorimetrie

Fi02<0,6

PEEP < 12mmHg

obéhova a teplotni stabilita

zadny unik z ventilacniho okruhu

zadny jiny plyn ve smési (NO,
anestetika)

zadna eliminacni nebo mimotélni
metoda

zadné odsavani, sekrety nebo
vlhkost v okruhu

bez fyzické aktivity, dusnosti
nebo tachypnoe

radna kalibrace

zohlednéni bias-flow



ASPEN / SCCM guidelines

* Neprima kalorimetrie by mohla byt pouzita pokud
je dostupna a pri nepritomnosti okolnosti
ovliviujicich presnost méreni

* Neni-li IC dostupna, je mozno pouzit prediktivni
rovnice nebo jednoduchy vypocet: 25-30kcal/kg/d



* PIna davka vyzivy by neméla byt podavana drive
nez 3.-7. den (100%)

e proteinovy a energeticky cil by nemél byt dosazen
dfiv nez za 48 hodin

e nutricni cil = 70-100% REE - ale ne vic |

* vyvhnout se pfrilis rychlym nebo nahlym navysenim
privodu zivin
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Hypo vs. izokaloricka vyziva
kratkodoba mortalita

Hypocaloric nutrition  Isecaloric nutrition Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
2.1.1 Studies using indirect calorimetry
Singer 2011 31 65 21 B5 8.4% 1.48 [0.96, 2.28] 2011
Heidegger 2013 28 152 20 153 6.4% 1.41 [0.83, 2.39] 2013 —
Petros 2016 10 46 12 54 3.7% 0.98 [0.47, 2.05] 2016 —
Allingstrup 2017 21 ga 20 100 6.1% 1.06 [0.61,1.83] 2017 e
Subtotal (95% CI) 362 372 24.5% 1.28 [0.98, 1.67] -
Total events aQ 73
Heterogeneity: Tau® = 0.00; Chi* = 1.51, df = 3 (P = 0.68); F = 0%
Test for overall effect; 2= 1.80 (F = 0.07)
2.1.2 Studies without indirect calorimetry
Desachy 2008 11 50 14 50 4.2% Q.79 [0.40, 1.56] 2008 —
Arabi 2011 22 120 28 120 6.9% 0.79[0.48, 1.29] 2011 1
Casaer 2011 242 2328 251 2312 18.7% 0.96 [0.81, 1.13] 2011 —=—
Rice 2011 22 98 20 102 6.2% 1.14 [0.67, 1.96] 2011 —_—
Rugles 2013 5 53 3 62 1.2% 1.95 [0.49, 7.78] 2013
Charles 2014 3 41 4 4z 1.1% 0.77 [0.18, 3.22] 2014
Peake 2014 18 55 11 57 4.6% 1.70[0.88, 3.26] 2014 -
Daoig 2015 15 166 30 165 5.5% 0.50[0.28, 0.88] 2015
Braunschweig 2015 6 38 16 40 3.1% 0.39 [0.17, 0.90] 2015
Arabi 2015 a3 447 a7 444  14.6% 0.95 [0.74, 1.23] 2015 B
Rugles 2016 18 60 16 60 5.7% 1.13 [0.64, 1.99] 2016 e
Wischmeyer 2017 17 73 8 52 3.6% 1.51[0.71, 3.24] 2017 —
Subtotal (95% CI) 3529 3506 75.5% 0.94 [0.78, 1.12] <&
Total events 472 498
Heterogeneity: Tau® = 0.03; Chi* = 16.36, df = 11 (F=0.13); F = 33%
Test for overall effect: Z = 0.73 (P = 0.47)
Total (95% CI) 3891 3878 100.0% 1.01 [0.86, 1.18] <
Total events 562 571
Heterogeneity: Tau® = 0.03; Chi® = 22.06,df = 15 (P =0.11); I = 32% 052 0:5 2' él

Test for overall effect: Z = 0.00 (P = 0,93)

Test for subgroup differences: Chi’ = 3.62, df = 1 (P = 0.06), I = 72.4%

Favours hypocaloric Favours isocaloric
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VZiva

Hypocaloric nutrition  Isocaloeric nutrition Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% C| _Year M-H, Random, 95% CI
2.2.1 Studies using indirect calorimetry
Allingstrup 2017 34 49 37 100 12.9% 0.93 [0.64, 1.35] 2017 . E—
Subtotal (95% CI) 99 100 12.9% 0.93 [0.64, 1.35] e
Total events 34 37
Heterogeneity: Mot applicable
Test for overall effect: Z = 0.39 (P = 0.70)
2.2.2 Studies without indirect calorimetry
Casaer 2011 257 2328 255 2312 26.6% 1.00 [0.85,1.18] 2011 -
Arabi 2011 38 116 53 119 15.2% 0.75 [0.,55,1.04] 2011 — T
Peake 2014 20 55 11 57 5.8% 1.88 [1.00, 3.56) 2014
Arabi 2015 131 438 140 436 23.8% 0.93 [0.786, 1.14] 2015 —
Doig 2015 21 166 37 165 B.8% 0.56 [0,35,0.82] 2015 T
Wischmeyer 2017 20 73 15 52 7.0% 0.95 [0.54, 1.67] 2017 =
Subtotal (95% CI) 3176 3141 B7.1% 0.91 [0.75, 1.11] e
Total events 488 511
Heterogeneity: Tau® = 0,03; Chi* = 11,10, df = 5 (P = 0.05); I = 55%
Test for overall effect: Z = 0.89 (P = 0.38)
Total (95% CI) 3275 3241 100.0% 0.92 [0.78, 1.08]
Total events 522 548
Heterogeneity: Tau® = 0.02; Chi’ = 11,10, df = 6 (P = 0.09); F = 46% 0{5 CI.I? i li5 é.

Test for overall effect: Z = 1.01 (P = 0.31)

Test for subgroup differences; Chi* = 0,00, df = 1 (P = 0.95), " = 0%

Favours hypocaloric Favours isocaloric
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VZiva
dlouhodobd mortalita

Hypocaloric nutrition  Isocaloeric nutrition Risk Ratio Risk Ratio Protokol
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% C| _Year M-H, Random, 95% CI dni
2.2.1 Studies using indirect calorimetry 7
Allingstrup 2017 34 49 37 100 12.9% 0.93 [0.64, 1.35] 2017 . E—
Subtotal (95% CI) 99 100 12.9% 0.93 [0.64, 1.35] e
Total events 34 37
Heterogeneity: Mot applicable
Test for overall effect: Z = 0.39 (P = 0.70)
2.2.2 Studies without indirect calorimetry 7
Casaer 2011 257 2328 255 2312 26.6% 1.00 [0.85,1.18] 2011 - 6
Arabi 2011 38 116 53 119 15.2% 0.75 [0.,55,1.04] 2011 S — 28/6
Peake 2014 20 55 11 57 5.8% 1.88 [1.00, 3.56) 2014 v
Arabi 2015 131 438 140 436 23.8% 0.93 [0.786, 1.14] 2015 — 14/9
Doig 2015 21 166 37 165 B.8% 0.56 [0,35,0.82] 2015 T <7
Wischmeyer 2017 20 73 15 52 7.0% 0.95 [0.54, 1.67] 2017 = 7
Subtotal (95% CI) 3176 3141 B7.1% 0.91 [0.75, 1.11] e
Total events 488 511
Heterogeneity: Tau® = 0,03; Chi* = 11,10, df = 5 (P = 0.05); I = 55%
Test for overall effect: Z = 0.89 (P = 0.38)
Total (95% CI) 3275 3241 100.0% 0.92 [0.78, 1.08]

Total events 522

548

Heterogeneity: Tau® = 0.02; Chi’ = 11,10, df = 6 (P = 0.09); F = 46%

Test for overall effect: Z = 1.01 (P = 0.31)

Test for subgroup differences; Chi* = 0,00, df = 1 (P = 0.95), " = 0%
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Favours hypocaloric Favours isocaloric



Unadjusted odds ratio for 60-day Mortality
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Protein



Davka proteinu

* 1,3 g /kg/den (slabé dukazy, silny konsensus)
* postupné navysovat

* fyzicka aktivita zvysuje pozitivni efekt vyzivy



Protein - komentare

* Potreby energie a proteinu se meéni rozdilné

* nadbytek energie — overfeeding

 vysoka davka proteinu — prekonani anabolické
rezistence?



Protein -komentare

* Observachi studie

* 9 studii popsalo souvislost davky proteinu a klinického
vysledku

* Randomizované klinické studie
* méné prukazné
8 studii bez jasného pozitivniho vysledku
1 RCT zkraceni doby ventilace ( Doig, 2013)

1 RCT prodlouzeni UPV, pobytu na JIP, vic infekci
(EPaNIC, 2011)




Protein -komentare
* Nacasovani prijmu proteinu nejasné

 Studie jsou navzajem neporovnatelné
e vybér pacientl rozdilny
 prijem kalorii , proteinu, na¢asovani a cesta podavani
* mozna se potreba bilkovin méni v Case

* mozna je protein prospesny jen pokud neni spojen v
overfeedingem

* Cviceni v kombinaci s proteinem ?



ASPEN / SCCM guidelines

*1,2-2,0g/kg/den ABW
* mozna i vyssi (polytrauma, popaleniny)
e observacni studie

* vétsina kliniku pouziva jednoduchy vypocet 1,20-
2,0 g/kg/den”
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Cukry a tuky

* Mnozstvi glukdzy (PN), resp. karbohydratl (EN) by
nemélo prekrocit 5mg/kg/min.
* (=576g/den u 80kg)

* Tukova emulze by méla byt soucasti PN
* max. 1,5g/kg/den
e doporucena smés tukt (MCT, n-3, n-9)
* pozor na propofol (1,1kcal/ml)



Refeeding syndrom

* U nemocnych s refeeding syndromem (fosfatemie
<0,65mmol/l)
* merit fosfatemii a ostatni elektrolyty 2-3x denné
 substituovat deficity

* prijem energie by mél byt snizen na 48 hodin, poté
postupneé navysovan (100% shoda)
* G. Doig, Lancet 2015



Hypokalaemia Starvation / Mainutrition
Hypomagnesaemia \

Hypophosphataemia

Thiamine deficiency

Salt and water
retention - oedema

Protein, fat, mineral, electrolyte
: and vitamin depletion — salt and
Refeeding water intolerance
syndrome
i
”» oy o A)
u 7 A T Glucose uptake Refeeding (switch to anabolism)

T Utilization of thiamine
T Uptake of K*, Mg?* & PO, /

Fluid, salt, nutrients
(CHO major energy source)

European Journal of Clinical Nutrition (2008) 62, 687-694



Management and prevention of refeeding syndrome in medical
inpatients: An evidence-based and consensus-supported

Natalie Friedli M.D. ¢, Zeno Stanga M.D. ", Alison Culkin Ph.D., R.D. ¢,
Martin Crook M.D., Ph.D. ¢, Alessandro Laviano M.D. ¢, Lubos Sobotka M.D.
Reto W. Kressig M.D. &, Jens Kondrup M.D. ", Beat Mueller M.D. ¢,

Philipp Schuetz M.D., M.P.H. **

algorithm

1. Initial Risk Assessment

Minor risk factors

«  BMI<18.5 kg/m?

*  Unintentional weight loss >10% in the past 3-6
mo
Little or no nutritional intake for =5 d
History of alcohol abuse or drugs including
insulin, chemotherapy, antacids, or diuretics

Major risk factors

BMI <16 kg/m?

Unintentional weight loss >15% in the past 3-6
mo

Little or no nutritional intake for =10 d

Low baseline levels of potassium, phosphate, or
magnesium before feeding

Specific patient populations at high risk

(careful assessment is recommended)
= Hunger strike, chronic severe dieting

+ History of bariatric surgery, short bowel syndrome
= Tumor patients, frail elderly patients with chronic
dehilitating disease

Nutrition 47 (2018) 13-20




Management and prevention of refeeding syndrome in medical
inpatients: An evidence-based and consensus-supported
algorithm

Natalie Friedli M.D. ¢, Zeno Stanga M.D. ", Alison Culkin Ph.D., R.D. ¢,
Martin Crook M.D., Ph.D. ¢, Alessandro Laviano M.D. ¢, Lubos Sobotka M.D.
Reto W. Kressig M.D. &, Jens Kondrup M.D. ", Beat Mueller M.D. ¢,

Philipp Schuetz M.D., M.P.H. **

Prevence refeeding syndromu

Preventive measures

before/during nutritional

therapy

Careful restoration of fluid balance to avoid fluid overload (see Table 1): % dehydration x BW (kg) = volume to be replaced in L (rough estimate of fluid loss)

No other preventive measures
needed

Depending on the risk, consider electrolyte substitution if lower than normal/in low normal range* with daily
adaption according to serum levels: 1-1.5 mmol/kg/d potassium, 0.2-0.4mmol/kg/d magnesium, 0.3-0.6
mmol/kg/d phosphate

Depending on the risk, consider other measures: use of thiamine (200-300 mg on days 1-5}, Multivitamins
during days 1-10, replace specific deficiency of trace elements, sodium restriction (<1 mmol/kg/d) for days 1-7

Substituce kalia, magnesia, fosfatu, thiaminu, ostatnich vitamin( a stopovych prvkau.

Restrikce sodiku.

Nutrition 47 (2018) 13-20




Management and prevention of refeeding syndrome in medical

inpatients: An evidence-based and consensus-supported
algorithm

Natalie Friedli M.D. ¢, Zeno Stanga M.D. ", Alison Culkin Ph.D., R.D. ¢,
Martin Crook M.D., Ph.D. ¢, Alessandro Laviano M.D. ¢, Lubos Sobotka M.D.
Reto W. Kressig M.D. &, Jens Kondrup M.D. ", Beat Mueller M.D. ¢,

Philipp Schuetz M.D., M.P.H. **

vysokeé riziko

bez rizikovych faktort malé riziko stredni riziko
Flr Energy (by all routes): Energy (by all routes):
b 15-25 keal/kg/d 10-15 keal/kg/d
o {40-60% carbohydrates, 30—40% fat, (40-60% carbohydrates, 30-40% fat,
Q 15-20% proteins) 15-20% proteins)
& Energy (by all routes):
N 30 kcallkg/d
g (40-60% carbf;:hydrates, 30-40% fat, Energy (by all routes):
15-20% proteins) 15-25 kcallkg/d
(40-60% carbohydrates, 30-40% fat,
[5) 15-20% prateins)
> | Energy (by all routes):
Q Full requirements
| (40-60% carb?hyd rates, 30-40% fat,
. 15-20% proteins) Energy (by all routes):
> 30 kcallkg/d
a Energy (by all routes): g‘m 'T.';h’h;’“’l’dmt“- 30-40% fat,
full requirements proteine)
< (40-60% carbohydrates, 30—-40% fat,
d 15-20% proteins)
2 Energy (by all routes):
Q full requirements
(40-60% carbohydrates, 30-40% fat,
15-20% proteins)
5
=]
n

Nutrition 47 (2018) 13-20



Nacasovani
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Indirect calorimetry



Hypokaloricky koncept - model

« Kaloricka restrikce je indikovana

— v uvodu pro endogenni mobilizaci substratu

* pri tezkem stavu k podpore autofagie jako soucasti
fyziologické reakce na inzult?

— pri refeeding syndromu



Hypokaloricky koncept - model
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Hypokaloricky koncept - model
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Hypokaloricky koncept - model
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refeeding

1 nozokomialni infekt = 2 dny — hypokaloricka vyziva
refeeding = 2 dny — hypokaloricka vyZziva

Suma: 4 x 4dny = 16 dni hypokaloricke vyzivy

dny 30
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refeeding

1 nozokomialni infekt = 2 dny — hypokaloricka vyziva
refeeding = 2 dny — hypokaloricka vyZziva

Suma: 4 x 4dny = 16 dni hypokaloricke vyzivy

@ dny 30



Hypokaloricky koncept - model

uroinfekt

[]

katetr

2

L

I refeeding refeeding refeeding refeeding

refeeding

1 nozokomialni infekt = 2 dny — hypokaloricka vyziva
refeeding = 2 dny — hypokaloricka vyZziva

Suma: 4 x 4dny = 16 dni hypokaloricke vyzivy + 7

@ dny 30



Hypokaloricky koncept - model

katetr uroinfekt

2

L

I refeeding refeeding refeeding refeeding

refeeding

1 nozokomialni infekt = 2 dny — hypokaloricka vyziva
refeeding = 2 dny — hypokaloricka vyZziva

Suma: 4 x 4dny = 16 dni hypokalorickeé vyzivy + 7 = 23 dni

@ dny 30



Table 2 Energy requirements in ICU patients according to the
underlying disease, as recommended by the European Society
for Clinical Nutrition and Metabolism 2006 and 2009 guidelines

Energy requirements

Pathologies at ICU admission (kcal/kg actual BW/day)
Acute and initial phase whatever the underlying disease
With severe undernutrition 25-30
Without undernutrition 20-25 (women)
25-30 (men)
With obesity 15
With overweight 20°
Except for
Burns 40
Postacute phase and long-term stay whatever the underlying disease
With severe undernutrition 30-35
Without undernutrition 25-30
With obesity 15
With overweight 252
Except for
Burns 40
Severe sepsis 30-35
Multiple trauma 30-35
Necrotizing pancreatitis 35-40

Heart, lung, kidney and liver insufficiency =~ 35-40

Current Opinion in Clinical Nutrition and

Metabolic Care 2010, 13:000-000



Prehled hlavnich zmén v doporucenich

T Eseen-aosrang ——

Time to initiate EN

Amount

Patients with shock

In case of insufficient or
contraindicated EN

Glutamine

Early EN (within 24h] Early EN (within 48h)

Up to 25 kcal/kg over 2-3 days Hypocaloric in the early
phase; progressive
Increase until target
within 3-7 days

No contraindication for EN No EN in uncontrolled
(monitor tolerance) shock

Consider PN within 1-2 days PN within 3-7 days

PN should contain glutamine No parenteral glutamine

[CU Management & Practice 3 - 2019



Soucasna koncepce vyzivy kriticky
nemocnych

* p.0.>EV>PEV

* duraz na bezpecnost
* hypokaloricky koncept do 7. dne
* pozor na refeeding syndrom
e postupné navysovani

* neprima kalorimetrie

* vyznam fyzické aktivity



