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Vztah mezi stavem vyzivy a prognézou nemocného je
dulezity u kriticky nemocnych jedincu vyZadujicich
chronickou intenzivni péci. Nemocného, ktery prekona
zivot ohrozujici fazi kritického onemocnéni, ¢eka
prolongovana hospitalizace s mnoha komplikacemi a
zavislosti na pristrojich.

Colors of sepsis, Ostraca 27-30.1. 2015



Nasleduje preklad do LDN ...

Colors of sepsis, Ostraca 27-30.1. 2015



Proc se nam nedari?

Colors of sepsis, Ostraca 27-30.1. 2015



Proc se nam nedari?

Nekriticky verime EBM a klinickym studiim ve
vyzZiveé

Vérime magickym strelam nevéerime patofyziologii a
metabolismu

Spatné definované cile vyzivy

Linearni zplisob mysleni

Colors of sepsis, Ostraca 27-30.1. 2015



Proc se nam nedari?

v" Nekriticky vérime EBM a klinickym studiim ve
vyzZiveé
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Evidence Based Medicine

v"  Randomizované studie

v Meta-analyzy

Dej to vsem!!!

Colors of sepsis, Ostraca 27-30.1. 2015



The NEW ENGLAND JOUBRNAL of MEDICINE

ORIGINAL ARTICLE

Early versus Late Parenteral Nutrition
in Critically Il Adults

Michael P. Casaer, M.D., Dieter Mesotten, M.D., Ph.D.,
Greet Hermans, M.D., Ph.D., Pieter ). Wouters, R.N., M.Sc.,
Miet Schetz, M.D., Ph.D., Geert Meyfroidt, M.D., Ph.D.,

Sophie Van Cromphaut, M.D., Ph.D., Catherine Ingels, M.D.,
Philippe Meersseman, M.D., Jan Muller, M.D., Dirk Vlasselaers, M.D., Ph.D.,
Yves Debaveye, M.D., Ph.D., Lars Desmet, M.D., Jasperina Dubois, M.D.,
Aime Van Assche, M.D., Simon Vanderheyden, B.Sc.,

Alexander Wilmer, M.D., Ph.D., and Greet Van den Berghe, M.D., Ph.D.

CONCLUSIONS

Late initiation of parenteral nutrition was associated with faster recovery and fewer
complications, as compared with early initiation. (Funded by the Methusalem pro-
gram of the Flemish government and others; EPaNIC ClinicalTrials.gov number,
NCT00512122)

Colors of sepsis, Ostraca 27-30.1. 2015



NRES categories n. (%) 0.71
3 1050 (45.1) 1014 (43.9)
4 862 (37.0) 851 (36.8)
5 207 (8.9) 231(10.0)
B 171 (7 4) 178 (7.7)
7 38 (1.6) 38 (1.6)
Sepsis upon admission n. (%) 205 (21.7) 210 (221) 0.76
Emergency admission n. (%) a70 (41.7) 856 (41 4) 0.82
APACHE Il score upon admission (mean = 50) 2310 2311 0.85
Late PN Early PN P Value
(N = 2328) (N=2312)
Safety outcome
Vital status
Discharged live from ICU within 8 days n_(%) 1750 (75.2) 1658 (71.7) 0.007
ICU mortality n.(%) 141 (6.1) 146 (6.3) 0.76
Hospital mortality n.(%) 242 (10.4) 251 (10.9) 0.63
90 day mortality n.(%) T 257 (11.2) 255 (11.2) 1
Nutrition related complications n.(%) 423 (18.2) 434 (18.8) 0.62
Vomiting or aspiration n.(%) 2684 (122) 295 (12.8) 0.59
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Outcome Based Medicine

v Co chci docilit

v' Znalost metabolismu (nazory se méni)

Premyslej lec a sleduj!!!
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Severoirsti hladovkari

Sands

Hughes O"Hara McCreesh McDoxnell
5 May 81 12 May 81 21 May 81 21 May 81 8 July 81
66 days 59 days 61 days 61 days 61 days

Hursox Lyack Dokerty McElwee Devine

13 July 81 1 Aug 81 2 Awg 81 8 Awg 81 20 Awg 81
46 days 71 days 73 days 62 days 60 days

Vsichni az na jednoho zemreli mezi 59-73 dny

Colors of sepsis, Ostraca 27-30.1. 2015



y e

Severoirsti hladovkari

.ﬁ
Sands

Hughes O"Hara McCreesh
5 May 81 12 May 81 21 May 81 21 May 81
66 days 959 days 61 days 61 days

Hursox McElwee
13 July 81 8 Awg 81 20 Awng 81
46 days 62 days 60 days

Postrelen pred
hladovkou

Colors of sepsis, Ostraca 27-30.1. 2015



Skin surface

Red blocd cell
Fikri
Il'n Wound Platalet / nn
!
o l / S ®
L s e\ T — .
(__‘__.. . > C;\-—-:' : EMN Epﬂgm‘ug '..:_ ™ e _'_ r_.:_..
Og 9 O = . and — - e
Q .- darmis — e T —y
- IS ':-3'_ of skin AN
O M
Macrophage -
a Injury —_— b Coagulation
o - i 3 TiGF- A— —— ] - -
. _._‘. e — PDG — i = p "-:\. — ] ’
< i i 'i_"' ) e W
- - v e <

e & RF &
\.‘® PRM

d Late inflammation (48 h) B < Early inflarnmation {24 h)
Collagen l Fibrotdsist
\ i
e, <
_-:_"‘-\-..\_\_lr""_ -_\_\_\E‘__-'—
'_:::-F:H‘_‘J
-_-—'-—-'"-
e Proliferation (72 h) T f Remcdelling (weeks o months)

The phases of cutaneous wound healing

Expart Reviews in Molecular Madicine 2003 Cambridge University Prass

Colors of sepsis, Ostraca 27-30.1. 2015

Stadia hojeni rany:
Trauma/Nemoc
Srazeni krve
Casny zanét

Pozdni zanét:
v Narust biomasy/bunék
v" Remodelace

Beans et al 2003



Hojeni rany - anabolicky proces utilizujici
vlastni rezervy
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imobilizace o
imobilizace| g Mapa 537 genu ve svalech
sepse
1 - kontrolnich a septickych selat
g £ 28132 2 8
o o o o o o o o
== s | Matching
— _==— Total Proteins % in
e — Pathway Name Proteins, n in Data Data
—. - Upregulated
—_— —_— dissolution of fibrin clot 8 2 25
S [ —— _ circadian clock 27 5 18
— — signaling by Notch 23 3 13
: —— . formation of fibrin clot (clotting cascade) 29 3 10
— = Chmokiny GPIb-IX-V activation signaling 10 L 10
— rostanoid metabolism 2
= Kinaz p id metaboli 12 1 8
Transkri response to elevated platelet cytosolic Ca™* 83 7 8
anskripce integrin alphallb beta3 signaling 28 2 1
_ —_— —— MAPK targets/nuclear events mediated by
_— MAP kinases 27 2 1
platelet adhesion to exposed collagen 14 1 1
Downregulated
_— —_ signaling by Wnt 58 8 13
— metabolism of nitric oxide 10 l 10
— regulation of apoptosis 58 6 10
regulation of insulin-like growth factor
— — q (IGF) activity by insulin-like growth
- Oxidace factor binding proteins (IGFBPs) 19 2 10
—_— , HSP regulation of DNA replication 71 7 9
= y metabolism of RNA 139 12 8
—— : —— Sarkomery processing of capped intron-containing
— : pre-mRNA 111 9 8
= processing of capped intronless pre-mRNA 23 2 8
- protein folding 35 3 8
— — APC/C-mediated degradation of cell cycle
: . proteins 19 6 1
= — Aare S, et al. 2014
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Flux aminokyselin

kontrola

24 h endotoxemie

Bruins et al 2003
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Podvyziva & nemoc

PodvyzZiva
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1-3

Farook Jahoor, Asha Badaloo, Marvin Reid, and Terrence Forrester

Protein kinetic differences between children with edematous and
nonedematous severe childhood undernutrition in the fed and

postabsorptive states

Whole-body and splanchnic leucine kinetics in children with edematous or nonedematous severe childhood undernutrition (SCU) in the fed state’

Malnourished state

Eecovered state

MNonedematous SCU Edematous SCU Monedematous SCLT Edematous SCLT

Leucine kinetics n="7) in="T) (n="T] n="T
Total flux™

pmol - kg body wt~! - h~! 130 =7 105 + 5.3%7 138 =+ 7.8 151 £ 4.8

pmol - kg fat-free wt™' - h™* 146 + 8 118 + 5.8 165 + 10 180 £ 5.5
Endogenous flux™

pmol - kg body wt~! - h~! 8272 59 £5.14F 91 £ 7.8 106 £ 4.1

pmol - kg fat-free wi™' - b~ 92 + 8.1 66 + 5.5 109 £ 9.8 125 + 4.8
Splanchnic uptake

pmol - kg body wt—' - h™! 122+ 144+ 14 9.2x1.1 142+ 1.7

pmol - kg fat-free wi™' - h™ 135 £25 16.1 £ 1.6 11 £1.1 17x 2.1
Splanchnic uptake (% of enteral intake) 29%5 B3 22x3 M4

Rozvoj otoku souvisel se ztratou schopnosti mobilizovat aminokyseliny

Jahoor F et al. Am J Clin Nutr 2005
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Plasmatické aminokyseliny

Nonedematous SCU Edematous SCU
(n="T7T) n="17)
Essential amino acids (pumol/L)
Leucine” 8219 50+9
[soleucine® 58 + 8 4 +3
Valine” 203 =+ 18 111 £ 11
Histidine 60 £ 6 80 £ 8
Methionine® 0+1 5+ 0.6
Lysine 106 = 11 TR+ 9
Phenylalanine®- 41+ 3 28 + 8
Threonine 91 £ 15 71 9
Nonessential amino acids (pumol/L)
Alanine 223 £ 20 223 = 50
Glycine 190 &+ 22 261 + 32
Serine 148 = 18 150 = 19
GLX 489 + 58 379 £ 50
Cysteine®” 24+9 23+ 14
Tvrosine™” 46 £ 5 11+ 1

Jahoor F et al. Am J Clin Nutr 2005
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Proc se nam nedari?

v' Vérime magickym strelam nevérime patofyziologii a
metabolismu

Colors of sepsis, Ostraca 27-30.1. 2015



ickeé strely

1 4

ani mag

Hled
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Glutamin u akutni pankreatitidy

Glutamine No glutamine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
De Beaux et al 1998 0 6 0 7 Not estimable
Fuentes-Orozco et al 2008 2 22 5 22 20.8% 0.40 [0.09, 1.85] - =
Guo et al 2006 0 20 3 21 5.8% 0.15 [0.01, 2.73] ¢ =
Hadju et al 2012 0 24 3 21 5.8% 0.13 [0.01, 2.30] * -
Han et al 2011 2 32 4 28 18.6% 0.44 [0.09, 2.21] - =1
He et al 2004 0 20 3 21 5.8% 0.15[0.01, 2.73] ¢ =
Huang et al 2008 b 0 14 0 18 Not estimable
Ockenga et al 2002 0 14 1 14 5.0% 0.33 [0.01, 7.55] "
Pearce et al 2006 0 15 3 16 5.9% 0.15 [0.01, 2.71] * =
Sahin et al 2007 2 20 6 20 22.4% 0.33 [0.08, 1.46] — &
Yang et al 2008 1 25 3 25 10.1% 0.33 [0.04, 2.99] "
Total (95% CI) 212 213 100.0% 0.30[0.15, 0.60] ‘
Total events 7 31
Heterogeneity: Tau? = 0.00; Chi? = 1.38, df = 8 (P = 0.99); 2= 0% :0.01 0?1 3 1:0 100’

Test for overall effect: Z = 3.39 (P = 0.0007)
Test for subgroup differences: Not applicable

Colors of sepsis, Ostraca 27-30.1. 2015

Glutamine No glutamine

Asrani V, et al 2013



Glutamin na ICU
- redox study -

Subgroup Odds Ratio (95% Cl)
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Heyland D, et al 2013
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Vliv glutaminu na ICU mortalitu
- porovnani studii v case -

log (relatlve risk)

Fadda V, et al 2013
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Aminogram - glutamin
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Aminogram - glutamat
800,0

700,0 —-
600,0 -
500,0 -
400,0 -
300,0
200,0 -

100,0 -

Sobotka L, et al. 1998
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Plasma GLU a GLN clearance

2000 -
1800 -
1600 -
c 1400 - mGLU
E 1200 -
=
= 1000 -
B ALA-GLN
800 -
600 -
400 -
200 -
0 _
GLU 92.6 GLU 19.6 GLU 92.6 GLU 19.6
umol/min umol/min GLN umol/min umol/min GLN
64.0 umol/min 64.0 umol/min
2 hod. 7 dni

Sobotka L, et al. 1998
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ickeé strely

1 4

V4

ani mag

Hled
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Hledani magickeé strely
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Jaky je cil nutricni podpory?

v Kratkodobé cile
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Enteralni vyziva vs parenteralni vyziva u akutni pankreatitidy

Revieww: Acule Pancreatitis
Comparison: 01 Early EN vs. PN in Acute Pancreatitis
Outcome: 02 Infectious Complications
Study Early EN PN RR (random) Weight RR (random)
or sub-category niN niN 95% Cl % 5% Cl Year
Abou-Assi 5/26 13727 —a— 27.74 0.40 (0.17, 0.96] zo02
Gupta 1/8 3/9 + - 5.09 0.38 [0.05, Z.92] 2003
Kalfarentzos 5/18 10/20 —_— . 20.74 0.56 [0.23, 1.32) 15398
Louie 1710 S/le 4 - 5.35 0.3¢ (0.05, 2.67] 2002
McClave 2/le 2716 6.39 1.00 [(0.1€, €.25] 1997
Olah 5/41 13748 -—_—GG z4.12 0.45 (0.18, 1.16] 200z
wWindsor 0/16 3718 +——= 2.57 0.16 [0.01, 2.87) 1998
Total (35% Cl) 135 156 e 100.00 0.46 [0.29, 0.74]
Total events: 19 (Early EN), 48 (PN)
Test for heterogeneity: Chi* =1 60, df =6 (P =0395),F=0%
Test for overall effect: Z = 3.25(P = 0.001)
01 02 0s 1 2 s 10
Fevours Early EN  Favours PN
infekéni komplikace
Review: Acute Pancrestitis
Comparison: 02 Nutrition Support in those undergoing surgery
Outcome: 01 Mortslity
Study Enteral Mutrition Standard RR (random) Weight RR (random)
or sub-cstegory ni M 95% Cl % 95% Cl Year
Pupelis 2000 1/11 5/18 1 51.19 0.33 [0.04, Z.45] 2000
Pupelis 2001 1/21 5/z1 —— 48_81 0.20 [0.03, 1.57] 2001
Total (95% CI) 3z 39 ‘-‘ 100.00 0.26 [0.06, 1.09]
Total events: 2 (Enteral Mutrition), 10 (Standard)
Test for heterogeneity: Chit = 011, df =1 (P =0.74), F = 0%
Test for overall effect: 7 = 1 .85 (P = 0.08)

oo 04 1 10 100
Favours trestment  Favours control

mortalita Mc Clave et al 2008
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Umeéla vyziva na JIP

Nasogastricka nebo
nasojejunalni sonda

1 N
- |
W A
-\
; |
-
e

Parenteralni vyziva

Nutri¢ni podpora nesmi branit telesné aktivite!
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Imobilizace - potlacuje proteosyntézu

Klid na liZku potlacuje proteosyntézu
stimulovanou podanim aminokyselin

* p<0.05

micromol/kg/
LBM/min

Ambulatory Bed rest

Biolo et al 2004
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Tloust’ka svalu a oxidacni stress
- vliv imobilizace u dobrovolniku -

PROTEIN
THICKNESS CARBONYLATION
3 - 1.2 -
x
§
§
Bl Bascline [ ] Bed rest

Agostini F, et al. 2010
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Ukladani tukud je patrné za hyperkalorickych podminek
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Jecquier E. and Tappy L. Physiol. Rev. 1999
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Role fyzické aktivity

Fyzicky tréning zvysuje proteosyntézu

0-08 7 [ ] Pre
B Post
0.06 *
: <
T
0
X 0.02
e [VIPS
=== \|PB
meal meal 0
Time (h) Control Exercise

Short KR et al. Am J Physiol 2004
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Specific force (N.cm?)

20 -
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Svalova sila u septickych krys - vliv aktivity

EDL lytko

—
o

(&)

Specific force (N

Loaded Unloaded Loaded Unloaded

Renaud G. et al, 2013
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Narust svaloviny

Cviceni 4 x tydné + 200 g bilkovin denné

4 kg svalové tkané za 4 tydny

Colors of sepsis, Ostraca 27-30.1. 2015


http://xman.idnes.cz/foto.aspx?r=xman-adrenalin&c=A111026_122553_xman-adrenalin_fro&foto=FRO3ebe53_image002.jpg

Narust svaloviny

Cviceni 1 - 2x denné + 200 g bilkovin

Narust svalové hmoty

Colors of sepsis, Ostraca 27-30.1. 2015



Prijem bilkovin

Doporuceny prijem bilkovin 1.2-2 gekg1ed-"

Nitenberg G et al 2000

100 g bilkovin

N

500 g masa
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300 kcal

18 g protein
30.5 CHO
12 g Lipid

Colors of sepsis, Ostraca 27-30.1. 2015

1500 kcal
90 g protein
152.5 CHO
60 g Lipid

625 ml



Umeéla vyziva na JIP

Nutri¢ni podpora & aktivita

Colors of sepsis, Ostraca 27-30.1. 2015



Zanét nizké intenzity

Zhorsuje svalovou proteosyntézu po jidle

] Post-absorptive Il Postprandial

Muscle fractional synthesis rate

130 4 b b
120 -

Albumin fractional synthesis rate
(FSR %/d)
e
o

NI LGl NI LGl

M. Balage et al. 2009

Colors of sepsis, Ostraca 27-30.1. 2015



Stress & reparace
Katabolismus & anabolismus

Katabolismus (vyéerpani, trauma, sepse...)
uvolnéni intracelularnich elektrolytu

v K

v P

v Mg

Anabolismus (bunécéna reparace, rust ...)
nasavani intracelularnich elektrolytu

Colors of sepsis, Ostraca 27-30.1. 2015
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Rozvoj hypofosfatemie u mentalni anorexie po realimentaci
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Realimentacni syndrom

Rychlé podani nutriéni podpory bez fosforu

. B

parestézie

.

krece

4

arytmie a svalova paralyza

) 2

smrt
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Stress & reparace

Stress
Retence Na - udrzeni cirkulujiciho objemu

Ztrata K, Mg, P - katabolicka reakce

Reparace
Mobilizace a vylucovani sodiku
ZvysSena potreba ,,anabolickych elektrolyti“

Colors of sepsis, Ostraca 27-30.1. 2015



Vyziva a elektrolyty
Stress

Vyziva obtizné zabrani anabolismu
Potlaceni katabolismu - nizka potreba K, Mg, P

Reparace
Vyziva ma navodit anabolismus
Zvysené dodani K, Mg, P & omezeni Na
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Proc se nam nedari?

Nekriticky vérime EBM a klinickym studiim ve
vyzive

Vérime magickym strelam neverime patofyziologii a
metabolismu

Spatné definované cile vyzivy

Linearni zpusob mysleni
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Mame normalizovat vsechny hodnoty?

Surnma

Summrnes Vit
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Moderni pojeti bunky

f] SABiosciences "

% A QIAGEN Company
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Svet neni linearni

kBs
=P Degradation
oskeleton " .
ehromatn e _Sene. ¥ www.SABiosciences.com
L xpression www.ProteinLounge.com
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Preziti septickych krys [%]

control sepsis sepsis & low Ca sepsis & high Ca

Zaloga GP et al. 1992

CSARIM Olomouc 2.. fijen 2014



Sepse & kosterni sval

Kontrola

Williams A. at al 1999
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Centralni pontijni myelinolyza
Osmoticky demyelinizacni syndrom - |écba hyponatremie

Priznaky

Porucha motorickych funkci

Spasticka kvadruparéza MRT

Pseudobulbarni sy.

Mentalni postizeni

konfluze ...

, Path.
... kOma a smrt

anatomy

Laureno et al. 1997
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Zajisténi nemocného antibiotiky
;Ee ‘ ”' f“‘ \ . L g?";
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http://blogs.jwatch.org/hiv-id-observations/index.php/infectious-disease-in-the-icu-help-please-part-i/2008/12/19/

Historie GIT microbiota béhem hospitalizace
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Hepatic abscess
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Proc se nam nedari?




Proc¢ se nam nedari?

Nemoc neni linearni

Podvyziva

Ztrata Ztrata
svaloviny aktivity

Akutni

Zanet .
onemocheéni



Jakmile lidé zacnou verit,
ze maji absolutni jistotu,
aniz si to oveérili skutecnosti,
dospéji tomu, ze si osobuji
vSevédoucnost bohu. Méli
bychom myslet ¢astéji na
slova Olivera Cromwella:

Zadam vas pri utrobach
bozich, pripustte, ze se t
muizZete mylit. |

Jacob Bronowski
Osvetim - misto kam sypali
nacisté popel svych obéti
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http://atschool.eduweb.co.uk/stevemoss/bron/ascentpage.htm

cil
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Toto nen
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Pouze nemocny, ktery
odchazi z nemocnice
byl ve skutecnosti
vylécen.
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Dékuji za
pozornost
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