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Cile sdéleni

Shrnuti aktualnich doporuceni pro
nutricni podporu kriticky nemocnych
a v rekonvalescenci.

Revidovat moznosti suplementace
specifickych zivin
v prubéhu inicialni stresové odpovédi
na pocatku realimentace

v anabolické fazi v prubéhu
rekonvalescence
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Tailoring Metabolic and Nutrition
Therapy in ICU: The Future?
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Kolik potrebujeme?

Mean REE (kcal/day)  TEE (keal/day) TEE/weight (kcal/kg/day)
Uehara et al, ICU study [17] Wischmeyer Critical Care 2017, 21(Suppl 3):316
Sepsis patients (mean age 67)
Week 1 ~ 1854 1927+ 370 2545
Week 2 32574310 47+ 6
Trauma patients (mean age 34)
Week 1 ~ 212 2380+ 42 3146
Week 2 41234518 9t/
WHO calorie requirements, healthy subjects’
Mer ~3000 44 (range 35-53)
Women ~ 2500 36 (range 29-44)

Minnesota Starvation Study calorie delivery
Baseline period
Starvation period

Recovery period delivery (for recovery to occur)

Delivered energy (kcal/day)  Delivered energy/weight (kcal/kg/day)

3200
~ 1800
~ 4000

~50
23-30
~ 60




Doporucené nutricni cile a pomér
neproteinova energie/bilkovinny dusik

Pomér nebilkovinné

Kombinace
energie a energie kCal / g N v
protein/ yZive
Incidlni fdaze 15- 25 kCal cca 70 - 120
akutniho stavu- 1,0-1,2g
nutrifni rizikn +
Rekonvalescence 25-45 kCal cca 110-130
1,2-1,8 g
Morbidné obézni 20 kCal cca 40
pacient 2,09
25-30 kCal cca 175-205

_Racionalni” dieta

0,8¢




Potreba vysokého prijmu nebo zastoupeni
bilkovin v dieté a v umélé vyzive
1. Vysokoproteinova dieta vs. bilkovinné
pridavky

2. \ysokoproteinovy sipping vs. modularni
proteinova dietetika

3. Parenteralni vyziva s vyssim obsahem
aminokyselin vs. pridavek
aminokyselinovych roztoku



Vyzivy z hlediska poméru
energie/protein (kCal/gN)

Vysoko- .Standardni”

proteinove

Enteralni

Preparaty 5590 90-150

Parenteralni
smesi AIO
3 -komory

90-120 120-170



Zasady nutri¢ni podpory v IP

" monitorace a prevence rekurence zaneéetu
" nozokom. Nakazy

= Setrna UPV a CRRT

" mimimalizace sedace

" nutricni podpora

= casha mobilizace a fyzioterapie

* komplexni multidisciplinarni pristup

= planovani dalsi péce vcetné nutricni podpory
— idealneé ve spolupracis NTav
komplikovanych pripadech nutricionistou



Na co se nema zapominat

1. rutinni podavani i.v. mikronutrientu u PV

2. prevence realimentacniho syndromu
u rizikovych pacientu a pri laboratornich
znamkach realimentace ( zejmena K, P, Mg a
vit. B1)

3. zvazeni individualni indikace specifickych
substratu u pacientu s detekovanym nebo

predpokladanym deficitem ( protein, Gin, EEA,
vit. B1, vit. D, vyvazeny pomeér n-6/n-3)



Moznosti suplementace
stopovych prvku

Fe n o Mn Cu S Mo |

F

Produkt (wrobee) obsohtamp. (mg) — (mg) (mg)  (mg) (ud (g (wg) (mg) (mg)

Tracutl  (BBraun) 2 33 055 076 10 24 10 013 057

[

Nutryelt

Baxter) 1 10 00 03 10 70 2 013 09%

Addaven  (Fresenius Kabi) 1,1 5 0055 038 10 79 19 013 09
Peditrace  (Fresenius Kabi) - 25 01 02 - 001 057

Denni doporucena davka pro PV 1-1,2 0,15-0,8(0,055!) 10-15(1) 2,95

1

ESPEN 2009 (asPen 2014) 2,56,5(34) 0,3-1505  20-72(60-100) 0,01-0,13



Moznosti suplementace kompletniho
spektra vitaminu

4 D E B B B B Bs By, C Biotin Folicacid K
Produkt (vyrobce) ~ Contentper () () (U) (md (m@) (mg (md (m@) (@ (md (@ (MG  (ug)

Soluvit N (Fresenius Kabi) 10mL 0 0 0 3 36 40 15 4 5 100 60 0 0

Vitaliid Adult ", tomL s w00, 0 0 0 0 0 0 0 0 0 0 I

Vitalipid Infant‘“eseﬂggn oml 2300 400, 7 0 0 0 0 0 0 0 0 0 20

Cernevit (Baxter) 5mL 3500 2200, 11 4 41 46 173 45 6 125 69 0 4

Doporucena denni 3300 200 10 6 36 40 15 6 5 200 60 06 150
davka pro PV



Vyvazené spektrum mastnych kyselin

n-3 Polyunsaturated fatty acids

Eicosapentaencic acid (EPA) Docosahexaenoic acid (DHA) Alpha-linolenic acid {ALA)
CEﬂHgﬂOZ ':22 H;EDE CIEH3D02‘
n-6 Polyunsaturated fatty acids Monounsaturated fatty acids

HO .
Arachidonic acid (AA) Linoleic acid (LA) Oleic acid (AA)
C20H320: Ci1aH320; CigH34,0;

Saturated fatty acids

Hﬂ\g/\/\N\N\M/:H: HJ:\/\/\/\N\/\/YH
Stearic acid (SA) Palmitic acid (PA)
Ci8H3502 Ci16H320;



Rovnovdha v zastoupeni n-3 a n-6 PUFA umoznuje
spravnou regulaci zanétlivého procesu
NevyvaZzenost poméru nebo absolutni nedostatek =

20X y 2-series Prostaglandins
Arachidonic Acid dYSPCgUIGCe zanetu 3
\ 3-series Prostaglandins

4-series Leukotrienes

5-series Leukotrienes

[’

Eicosapentaenoic Acid Lipoxins
Docosahexaenoic Acid
COX E-series Resolvins
S CytP450 1 LOX

D-series Resolvins
1

Ott, 2013, PLEFA —» Neuroprotectins




odpovéd

Efektivni zanet

Imunoparalyza

Uginek LCT (n-3) tukovych emulzi
) bikiowych smiuiat

Singer, Intensiv Care Med 2008



Ott, 2013, PLEFA
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Thiamin - vitamin Bl

OH



Crit Care Med. 2016 February ; 44(2): 360-36/. do1:10.1097/CCM.0000000000001572.

Randomized, Double-Blind, Placebo-Controlled Trial of Thiamine
as a Metabolic Resuscitator in Septic Shock: A Pilot Study

Michael W. Donnino, M.D."%, Lars W. Andersen, M.D."-3>. Maureen Chase, M.D., M.P.H.!
Katherine M. Berg, M.D.2, Mark Tidswell, M.D.4, Tyler Giberson, B.S.", Richard Wolfe, M.D.",
Ari Moskowitz, M.D.>, Howard Smithline, M.D.5, Long Ngo, Ph.D.2, and Michael N. Cocchi,
M.D.!:7 for the Center of Resuscitation Science research group

* Sepse

* Po uvodni stabilizaci 2| krystaloidu

* Laktat> 3

* Vazopresory — NA > 5 ug /kg/min

* > 25% deficit vit B1

* Subtituce thiaminu 2x 100mg denné vsem
pacientum
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Vitamin D

CH3 CH3

Ultraviolet
light

7-Dehydrocholesterol Previtamin D3

l

“otrg,

H3C., CH3 H3C..
OH CH3

CH;

CH,

———
HO™" OH HO"
Calcitriol Vitamin D3
(1,25-Dihydroxycholecalciferol) (Cholecalciferol)

Figure 26.32
Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company



_T_' Intention-to-treat population
(baseline 25-hydroxyvitamin D <20 ng/mL)

_eet N — Pacienti s tézkym
Z oe m deficitem vit D
9 * <12 ng/ml

04 ; : : —t i it
0 30 60 80 120 130 180 B | Severe vitamin D deficiency

Days After Application of Study Medication (baseline 25-hydroxyvitamin D £12 ng/mL)

1.0
. 0.84 %

Celkova populace E | _ _ Vtamin Oy
*deficit vit D< 20 ng/mi D T e e a—
uvodni davka 540 tis. IU 2 %4
‘nasledné 90000 tis. o P =0,04
1xMes.
"o % 50 % 10 1% 180
Days After Application of Study Medication
No. at risk
Vitamin D; 98 77 71 71 66 64 64

Placebo 102 B4 57 53 5 52 51



p-hydroxy p-methyl butyrat (p-HMB)

CH; O

1o o

OH



Leucine Journal of the International Society of Sports Nutrtion 2013, 10:6
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Contents lists available at ScienceDirect

Clinical Nutrition

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

CLINICAL
NUTRITION

Randomized control trials

Readmission and mortality in malnourished, older, hospitalized adults
treated with a specialized oral nutritional supplement: A randomized
clinical trial

Nicolaas E. Deutz *°, Eric M. Matheson ”, Laura E. Matarese ¢, Menghua Luo ¢,
Geraldine E. Baggs ©, Jeffrey L. Nelson ¢, Refaat A. Hegazi ¢, Kelly A. Tappenden €,
Thomas R. Ziegler ', on behalf of the NOURISH Study Group

4 Center for Translational Research in Aging & Longevity, Department of Health & Kinesiology, Texas A&M University, 1700 Research Parkway, College
Station, TX 77845, UsA

"Depurtmem of Family Medicine, Medical University of South Camoling, 5 Charleston Center Dr. Charleston, 5C, 154

* Brody School of Medicine, Eost Caroling University, 600 Moye Blvd, Greenville, NC, US4

4 Abbott Nutrition, Research and Development, 3300 Stelzer Rd, Columbus, OH, USA

* Departrment of Food Science and Human Nutrition, University of llineis at Urbono-Champaign, 905 5. Goodwin Ave, Urbana, IL USA

! Division of Endocrinology, Metabolism and Lipids, Emory University School of Medicine, 1648 Pierce Dr NE, Atlanta, GA, USA

® CrossMark

StarsSi pacienti (n=622) hospitalizovani pro:

*srdeCni selhani

*exac. CHOPN

*pneumonii

Intervence vysokoproteinovy sipping + HMB vs. placebo



A. Composite Primary Efficacy Endpoint and Ilts Components
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Specifické ziviny a anabolismus

* odstraneni detekovaneho (pripadne
predpokladaného) nutricniho deficitu zlepsuje
vyhlidky na zotaveni

—Esencialni AA

—Podminecne esencialni AA
—Vitamin D

— Thiamin

—Mikronutrienty k odstraneni deficitu
—\Vyvazeny pomer n-6/n-3 MK 2-4:1



Faze realimentace a patofyziologie
realimentacniho sy

1. Hladoveni

2. Privod substratu

3. Hormonalni zmeny:
* T inzulinu

4. Metabolicky rozvrat: » | glukagonu

Nevyvazene spektrum zivin
* Jontové dysbalance
* Deficit vitamin

5. Klinicka manifestace * Retence tekutin
Realimentacéni syndrom * Hyperglykemie
* Slabost

* Organove¢ selhani
* Arytmie
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Contents lists available at ScienceDirect

Clinical Nutrition

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

Original article

Impact of caloric intake in critically ill patients with, and without,
refeeding syndrome: A retrospective study

Laura E. Olthof *, WA.C. Kristine Koekkoek °, Coralien van Setten ?, Johannes C.N. Kars ,
Dick van Blokland ©, Arthur R.H. van Zanten *

* Department of Intensive Care Medicine, Gelderse Vallei Hospital, Willy Brandtlaan 10, 6716 RP, Ede, The Netherlands
o Department of Internal Medicine, Gelderse Vallei Hospital, Willy Brandtlaan 10, 6716 RE Ede, The Netherlands
* Gelderse Vallei Hospital, Willy Brandtlaan 10, 6716 RP, Ede, The Netherlands

N= 337 ztoho 36,4 % realimentacni syndrom
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Degpartman of Dabetes Endodnnclogy Nulitona Mescine and Metabolsn, Unisesily Hosplll B, Switsertand — Zeno Stanga — ESPEN 2016
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Releading Syndomes - Nuliiion Therapy




BMI <16 kg/m?2

nechtény vahovy Ubytek > 15% za 3 az 6 mésicl
nizky/Zadny prijem >10dni

primarné nizké hladiny fosfatu, drasliku a horciku, nizky
prealbumin

BMI <18,5 kg/m2

nechtény vah. ubytek > 10% za 3 az 6 mésicu

nizky/zadny prijem >5dni

abus alkoholu, Iéku-insulin, antacida, diuretika, chemoterapie



Riziko rozvoje
realimentacniho syndromu

Nizka 1 mal¢ kritérium dle Nice
Vysoka 1 velkeé nebo 2 mala kritéria
dle Nice
Velmi vysoka 1 z nasledujicich:
BMI <14

*pokles tél. hmotn. > 20%
*hladovéni > 15 dnu



Specifické ziviny - doporuceni pro praxi

vit. B1 deficit az u 35% s hyperlaktatémii v septickém Soku
suplementace 2x200mg/d iv.

vit.D celopopulaéni deficit, méfit hladiny na ICU
a suplementovat hladiny <20 ng/ml — 200 000j.
D1-3-5, pak 1x tydné (p.o.), 1xmés. Parenteralné

Gln jasné Kl u MOF x néktera prizniva data pro vybrané
sk. pac. u PICS (chronicky kriticky nemocny)

Rybi tuk «su) pFizniva data oproti éistému séjovému tuku
(poop. PV na ICU)

B-HMB vysokoproteinovy sipping s HMB v ramci
rekonvalescence u starsi populace s organovou
nedostatecnosti



Dékuji za pozornost
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