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Tukoveé zasoby po prijmu potravy
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Jecquier E. and Tappy L. Physiol. Rev. 1999



Zanetliva odpoved na poskozeni

Poskozeni a
mikrobialni invaze

Obrana pred invazi



Zanetliva odpoved je zakladni reakci na tkanove
poskozeni

Acute Inflammation

Isobe Y et al, 2012



Zanetliva odpoved - katabolicky proces ktery
spotrebovava vlastni ,télesné rezervy“




Systémovy zanét potlacuje proces hojeni

Den 9

Rana na boltci

Kontrola Popaleninové trauma

Den 21

Zins et al. Journal of Inflammation 2010



Hojeni a imunitni reakce (anabolismus) je naslednou
reakci po akutni zanétlivé reakci

Acute Inflammation Resolution

Isobe Y et al, 2012



y2Anabolicka“ reakce v oblasti zanetu i béhem hojeni
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Oxidace & redukce
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Anabolicka reakce v oblasti zanétu i behem hojeni
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Obrat glukozy v kritickém stavu neni mozno inhibovat
béznymi davkami tohoto substratu
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Chiorele R. & Tappy L



Endogeni (jaterni) produkce glukozy
[g.kg 1.day ]

Zdravi jedinci  Kriticky nemocni

Celonocni hlad ~2.5-3 3.5-10
Dlouhe hladoveéni ~1.5 3.5-10
Postprandialni ~0.5-1 1.5-10

Tappy L. 2004 - Basics in Clinical Nutrition



Influence of insulin on glucose metabolism and energy

expenditure in septic patients

Zdenek Rusavy', Vladimir Sramek?, Silvie Lacigova®, Ivan Novak*, Pavel Tesinsky® and

Critical Care 2004, 8;:R213-R220

lan A Macdonald®

Glucose uptake in septic patients and volunteers

Septic patients

Volunteers

Parameter
Glucose uptake in step 1 =200 miu/I
Glucose uptake in step 2 =2000 miU/l

significance (within groups)?: step 1 versus step 2

Difference between step 2 and step 1

Glucose oxidation in septic patients and volunteers

3.61 (2.31-5.58}
6.4 (5.25-8.21)
P <0.001
2.5(0.93,4.47)

11.0 (9.74-12.85)
17.2 (14.05-19.20)
P<0.01

5.3 (4.14, 6.40)

Parameter
Glucose oxidation in step 1 =200 miuy/I
Glucose oxidation in step 2 =2000 miU/I

Significance (within groups)?: step 1 versus step 2

Difference between step 2 and step 1

Septic patients
2.82 (1.66-4.02)
3.73 (2.73-4.97)
P<0.01

0.71 (-0.26-0.72)

Volunteers

3.4 (3.00-4.00)
4.5 (4.30-5.65)
P < 0.01

1.92 (0.30-1.75)



10

Tolerance, oxidace a neoxidativni metabolismus glukézy
vliv hladovéni - clamp 1. faze 2.8j/kg/min

Pred den 8. den 31

#m Rychlost podani # Oxidace  © Neoxidativni metabolismus



Tolerance, oxidace a neoxidativni metabolismus glukdzy
vliv hladovéni - clamp 2. faze 28j/kg/min

10

Pred den 8. den 31

® Rychlost podani & Oxidace ' Neoxidativni metabolismus



6za neni hlavni palivo

Gluk

Organismus neni parni stroj
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Stresova reakce

periphery



Jak zivime nemocne
na JIP?




Podvyziva na JIP
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100% = 1738 =388 kcal/d
23.8 =5.7 kcal/kg a d

Heyland DK et.al, Clinical Nutrition 2015



Nebezpeci vyssiho
prijmu vyzivy?




Energeticky vydej a relativni prijem energie
retrospektivni studie 1171 nemocnych
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Zusman Q. et. al., Critical Care 2016



% Administered Calories/HEE

Energeticky vydej a relativni prijem energie
retrospektivni studie 1171 nemocnych
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Energeticky vydej a relativni prijem energie
retrospektivni studie 1171 nemocnych

Variable Statistic 51d. error Estimate 95 % (| F value
Age (years) 8,54 o 1.03 1.02-1.04 = 0007
zender (mals) 252 o 1.32 1.06-1.64 aarz
Inclusion date —21 02 007 0.93-099 .02
Daily protein/kg —2.37 0 059 0.98-0.99 0.0178
Detivered calories/REE up to 70 % 203 oM nos 0.87-0.49% 0005
Delivered calories/HEE >70 % 316 0 1.01 1.01-1.02

Surgical patient —-3.84 011 a5 0.52-0.87 <000
Meed for vasopressors 4.16 07 206 1.47-29 =000
SOFA sCore 537 Qa2 11 1.06-1.13 <000
Liarrhea -542 0o a57 Q4707 <000
Bilinubin total 321 002 1.05 1.02-1.09 0.0m
Creatinine 336 Qa3 5 1.05-1.2 <000
Parenteral nutrition 456 o1 161 1.31-198 <000

Zusman O. et. al., Critical Care 2016



Vyskyt infekci (pozitivnich 70-
hemokultur) a parenteralni

prijem energie
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Dissanaike S. et. al., Critical Care 2007



Vyskyt infekci (pozitivhich hemokultur) a parenteralni
prijem energie

BSl-positive (n = 78) BSl-negative (n=122) P value
Indication for total parenteral nutrition
Open abdomen 12 (15) 17 (14) 0.84
Lack of enteral access (post-pyloric 810 20 (16 0.29
Intolerance of enteral feeds at goal rate 19 (7) 81} 0.0005
lleus 719) 16 (13) 0.49
Other 32 (41) 61 (50)
Time until any form of nutrition started (days) 5 13-7) 5 (3-7) 0.21
Duration of parenteral nutrition {days) 9 (B-21) 7id4-11) 0.0001
Duration of enteral feeding (days) 8 18-20) & (3-10) 0.0001

Data presented as the median (interquartile range) or as n (%). BSl, bloodstream infections.

Dissanaike S. et. al., Critical Care 2007



Jak planovat prijem
energie?




Zlaty standard -
Indirektni kalorimetrie?
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Obese Overweight Lean, BMI: < 20

BMI: > 30 BMI: 20-30 Normal, BMI: 20-25
Nacasovani nutricni
podpory na JIP %;b 5:_'0
ldeal body weight Anamnestic body
according to weight before
body height and sex ICU admission
Universalni
doporuceni?

FIRST 24-48 hours after ICU admission
20 kecal/kg body weight/day

48 hours after ICU admission
25-30 kcal/kg body weight/day

Berger MM, Pichard C, Critical Care 2012
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Indirektni kalorimetrie
nemusi poskytovat
potrené informace v
rutinni praxi
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Glucose ' Biosynthesis
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Pokles oxidace
glukozy je podminkou
pro anabolismus




Crabtree effect

- Popisuje stav kdy rostouci kvasinky
produkuji alkohol za aerobnich
podminek, a dostaceného privodu
kysliku.

- Podobny stav byl popsan u rychle
rostoucich tkani.

”~ Glucose ﬁ
I
glucose glycolysis ‘ glucose
v
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Pyruvate Pyrovate
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Metabolismus Glucose-6-fosfatu (G-6-P)

Antioxidace
NADPH + H" === Redukujici prostredi

pPpp ®===b Ribose-p ====p  DNA, RNA

\ Fructose-6-P

Glyceraldehyde-3-P

Fructose-6-P —_’
o N

Py;mte mp TCA
Glycolysis 1

G-6-P ¢

. Kompletni oxidace glukozy

Glykolyza & gluconeogenesa

Substraty Krepsova cyklu -
Katapleroza

Synteticka a anapleroticka
role v pentézovém cyklu




Nebezpeci glukozy?




PCO2 v krvi [kPa]
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aus der Glukoseoxydation

C0;-Produktion (%]

Oxidace glukozy v sepsi
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Burke et. al., Ann. Surg 1979
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ALT vs. kumulovana davka glukézy
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Hladina TAG v plasmé [mmol/l]
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Co delat?




Jaky je cil nutricni podpory?

v" Dlouhodobe cile




Jaky je cil nutricni podpory?

Rehabilitace a opusténi
nemochnhice po
vlastnich nohou
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Narust svaloviny
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Cviceni 4 x tydné + 200 g bilkovin denné

4 kg svaloveé tkané za 4 tydny



Cviceni 1 - 2 x denné + 100-200 g bilkovin

Narust svalové hmoty



Zavery:

v' Potfeba a zastoupeni substratu se méni béhem pobytu
na JIP

v Indirektni kalorimetrie ma velke limity pro rozpis
VYZivy

v Pri rozpisu vyzivy je treba brat v uvahu predevsim cile
nutricni podpory

v’ Peclivé a pravidelné sledovani nemocného je nezbytné

v' Riziko tzv. ,,overfeedingu“ je asi precenovano

v Glukdza neni pouze energeticky substrat



Dekuji za
pozornost
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