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Vice bilkovin v kritickém stavu:
ano nebo ne?

Igor Satinsky
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Xill. kongres CSIM, 25..4.2015, Praha

Prohlaseni o mozném stretu zajma

* vyzvané honorované prednasky

« sponzorovana Ucast na seminafich a kongresech

* Abbott
* Baxter

* B.Braun
* Fresenius
* Nestlé

* Nutricia

Mame jiz jasno v mnozstvi bilkovin?

2009: Domnivdm se, Ze ano.

In illness/stressed conditions a daily nitrogen delivery equivalent to a protein intake of 1.5 g/kg ideal body weight
(or approximately 20% of total energy requirements) is generally effective to limit nitrogen losses
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2019: Nejsem si jist.

During critical illness, 1.3 g/kg protein equivalents per day
can be delivered progressively
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agreement)

To avoid overfeeding, early full EN and PN shall not be used in
critically ill patients but shall be prescribed within three to
seven days.
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1909: Vime vse: nevime nic.

(Jéra Cimrman)

Doporucené postupy

2] st Ntrioon
ESPEN/SKVIMP 2018 e e I

« cil 1,3 g B/kg/d progresivné
+ 1. tyden <70% E cile

ASPEN/SCCM 2016:
+ 1,2-2,0 g B/kg/d béhem 1. tydne
« start 10-20 kcal/kg/d, 3.-7. den <80% E cile
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Mame v nééem jasno?

* nebilkovinnd strava vede ke smrti
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Jakd je potfeba proteinl a energie? Proteiny: ¢im vice —tim lépe- e oo Y s
« u zdravych lidi: 0,8 - 1 g protein(i/kg hmotnosti
* denni ztrata: 11 g N = 70 g bilkovin a0
« u star8ich lidi: 1,2 - 1,5 g proteinti/kg hmotnosti g ézs_
* v kritickych stavech £ o
* P:1,2-2-25g/kg/den b é
« £:20-25 - 30 keal/kg/den 3 30
* 300 -400 kcal : 1 g bilkovin - pomér energie a bilkovin N 3o 40 60 80 10130130180 N %5 se 75 160 135
* 100: 1 kritickych stavech (ESPEN 2009: 150:1) £ 2 5t 35 o e eSS P et e o Do S i
requirement (1.3 g/k/c) with 60-day mortality (ight by odds ratio. REE resting energy expenditure

Proteiny: ¢im vice —tim lépe?

Resting energy expenditure, calorie and
protein consumption n citically il patents:
2 rewospective cohort study
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Unadjusted odds raio for 60-day Mortalty
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Delivered Galories/REE Percent % Protein of Target (1.3 gkg/day)
Fig. 2 Association of administered calorics/resting energy expenditure (Adcal/REE) percent with 60-day mortality (efl, and protein intake by daily
requirement (1.3 9/ka/d) with 60-day mortalty (rght) by odds ratio. REE resting eneray expenditure

Proteiny: ¢im vice — tim lépe?

Resting energy expenditure, calorie and
protein consumption in critcaly il patients:
a retrospective cohort study
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Unadjusted odds rato for 60-day Mortalty
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Delivered Calories/REE Percent % Protein of Target (1.3 g/kg/day)
Fig. 2 Association of administered calories/resting energy expenditure (Adcal/REE) percent with 60-day mortality (ief), and protein intake by daily
requirement (1.3 g/kg/d) with 60-day mortality (right) by odds ratio. REE resting energy expenditure
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Studie, studie, studie ...

* TICACOS (singer, IcM, 2011)
* EPaNIC (casaer, NEJM, 2011)
* EDEN (Rice, 1AMA, 2012)

* SPN (Heidegger, Lancet, 2013)

 Early PN (poig, JaMA, 2013)

* EAT-ICU (allingstrup, IcM, 2017)

* NUTRIC (compher, ccm, 2017)

* TOP-UP (wischmeyer, cc, 2017)

* INTACT (8raunschweig, JPEN, 2017)

* HIGH PROTEIN (van zanten, cc, 2018)

Studie, studie, studie ...

v energetické cile rezervované
napliiovat

v proteinové cile progresivné
navysovat

v u kriticky nemocnych: 1,3 g/kg/d
proteinl (doporuceni ESPEN 2018)
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Studie, studie, studie ...

v'studie jsou vzéjemné nesrovnatelné

= vybér pacientd

= davka energii a proteinl
= nacasovani

= zplsob podavani

Funkce aminokyselin/bilkovin

* zajistuji strukturu a funkci tkani
* pUsobi jako moduldtory/enzymy
* ve svalech
* v nervovém systému
* vimunitnim systému
* nosi¢i vitamint, hormond, |éka
* zdroj energie
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Funkce aminokyselin/bilkovin

« zajistuji strukturu a funkci tkani

Funkce aminokyselin/bilkovin

« zajistuji strukturu a funkci tkani

« jediné uloZisté protein(: SVAL
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Proteiny ve zdravi a v kritickém stavu

Fig. 1 A simplified overview of the anabolic and catabolic pathways in skeletal muscle KT~ protein kinase b OXO-1~forkhead box class O-1;
RS- 1=insulin receptor substrate-1; MAFBx-muscle atrophy f-box-1; MURF-1-musc} finger protein 1; NF kB nucelar factor x8; IKK — Inhibitor
of nuciear factor kB kinase; Ik-inhibitor of nuclear factor ki 4E BP1 - eukaryor lon factor (elF) 4E binding protein 1; P70 — 70-kDa

necrosis factor a

ribosomal protein 56 kinase; mTOR= mammalian target of rapamycin TNF-a-

Marik PE., Ann Intensive Care, 2015

Proteiny ve zdravi

po jidle:

/" syntéza svalovych protein(i 0 300%

\{ degradace svalovych proteint o 50%

po 90 minutdch se vraci k normalnimu stavu

Phillips B.E. et al.: Regulation of muscle protein synthesis in humans,
Curr Opin Clin Nutr Metab Care, 2012
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trvani a stupen proteosyntézy zalezi na: o
* namaze/cviceni

* véku

« davce proteinii

« anabolicko/katabolickém stavu
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Curr Opin Clin Nutr Metab Care, 2012

Proteiny ve zdravi

po jidle:

/I syntéza svalovych protein(i o 300%

{ degradace svalovych proteinl o 50%

po 90 minutach se vraci k normalnimu stavu

trvani a stupen proteosyntézy zalezi na:
* namaze/cviceni

* véku

+ davce proteind

« anabolicko/katabolickém stavu

« jiné makronutrienty nemaji pfidruzeny anabolicky efekt

Phillips B.E. et al. Regulation of muscle protein synthesis in humans,
Curr Opin Clin Nutr Metab Care, 2012
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Svalovéd hmota v kritickém stavu

* prevaha proteolyzy -> ztrata svalové hmoty

* az0,5-1kg/den

* az 18% svalové hmoty za 10 dni (van Zanten, Crit Care, 2018)
7 1 : >

zdravy sval

sval u kriticky nemocného
Puthucheary, JAMA, 2013

Svalovd hmota v kritickém stavu

* pfevaha proteolyzy -> ztrata svalové hmoty

« vyplaveni aminokyselin
* umoznéni proteosyntézy v mistech poskozeni
+ optimalizovat imunitni funkce
+ regulovat zanétlivou odpovéd

(Hoffer: Appropriate protein provision in critical ilness: a systematic and narrative review,
Am J Clin Nutr, 2012)
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Svalova hmota v kritickém stavu

* prevaha proteolyzy -> ztrata svalové hmoty

« vyplaveni aminokyselin
* umoznéni proteosyntézy v mistech poskozeni
+ optimalizovat imunitni funkce

Metabolismus AMK v akutnich stavech

Energy expenditure

« hyperkineticka cirkulace
« zvySeny metabolicky obrat
Flow Phase « retence sodiku
- « glukézov intolerance
+ 2vy3end potreba energetickych

+ regulovat zanétlivou odpovéd' 'Ebb Phase
substratd
 vyrazné negativni dusikova bilance e

- a12,5g/kg/d im
« infuze sacharidd sniZuje ztraty dusiku —
« infuze proteini snizuje ztraty dusiku zvy3enim centralni a periferni proteosyntézy

(Hoffer: Appropriate protein provision in critical illness: a systematic and narrative review,

Am J Clin Nutr, 2012)

Metabolismus AMK v akutnich stavech

* hyperkineticka cirkulace
+ zvySeny metabolicky obrat
Flow Phase. « retence sodiku
s « glukézova intolerance
« zvyZend potieba energetickych
substrati

Energy expenditure

Ebb Phase

Time

* rychlé spotfebovéni zsob proteind

* po obnoveni oxidace MK: spotfebovani tukt
« extrémné zvysend glukoneogeneze

« stoupd potieba proteint: 1-1,5- 2 g/kg

Metabolismus AMK v akutnich stavech

Energy expenditure

Ebb Phase

sub:

« rychlé spotfebovani zasob proteint

* po obnoveni oxidace MK: spotiebovani tukd
 extrémné zvy3ena glukoneogeneze

« stoupd potfeba proteint: 1- 1,5 -2 g/kg

« hyperkineticka cirkulace
* zvy3eny metabolicky obrat
Flow Phase « retence sodiku
e + glukdzova intolerance
« 2vygend poteba energetickych

Time Days 1-2

stratl

Days/'3-7 Anabolism]
Late Phase

Acute

Phase or

Chronic
Phase

Early
Period

l l Catabolism l l
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PoZadavky na energii a proteiny

% kontrolni skupiny
500% - M ztrityNmoti [ Kidowy metabolicky vydej

400%
300% -

200% -
100%

0%
standard  plan.  fraktury trauma  sepse  popal.
operace

| )

pfi stresu stoupd potieba energie a proteinl

Upraveno podie: Long G et 3l JPEN. 1979,3(6)52.456.

Pozadavky na energii a proteiny

% kontrolni skupiny
500% - M ztrity Nmoci [ Klidovy metabolicky vydej

400%
300%
200%
100%

0%

operace

standard  plan.  fraktury trauma  sepse  popal.

' >
pfi stresu stoupd potfeba energie a protein(

Upraveno pode:Long C. et a. JPEN. 1979;3(6]452.456.

29

30



26.04.2019

Vyuziti jednotlivych substrat(i v case o=
Energy Vliv na EE:
(keal day-1) « horetka
+ hypotermie
* arytmie
— "
* tres

= Lipids
= Carbohydrates

agitovanost

* sedace

Early phase neselektivni B blokatory

Late phase

aktivni ochlazovani

554 G010
4 dok10,1093 vjoloeu187

Metabolic response to the stress of critical illness

€. Preisert®,C. Ichai?, J-C. Orban and A. B. J. Groeneveld®

P

Vyuziti jednotlivych substratt v case =

Vliv na EE:
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m Proteins N

= Lipids tes
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agitovanost

* sedace

Early phase |  Late phase

neselektivni B blokatory

Recovery
phase.

o » 4554 G016 aktivni ochlazovani
i e ——

Metabolic response to the stress of critical illness

J-C. Preisert®, C. Ichai?, J.-C. Orban? and A. B.J. Groeneveld®
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VyuZziti jednotlivych substrat(i v case

Vliv na EE:
* horecka

expenditure
(keal day-1)

* hypotermie
* arytmie
m Proteine B}
= Lipids * tres
 Carbonydrates

agitovanost

* sedace

neselektivni B blokatory
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Vyuziti jednotlivych substrat( v ¢ase

Eneray Vliv na EE:
expenditure
(kealday ) o0 « horetka
a5 * hypotermie
* arytmie
1500 m Proteins N
= Lipids * tres

¥ Carbonydrates o agitovanost

* sedace

Early phase | Lato phase | neselektivni B blokatory

British Jourme of Ancesthessa 113 (6): 94554 (2014) aktivnf ochlazovni
T A cosmrouter

Metabolic response to the stress of critical illness

1-C. Preiser™*, C. Ichai?, J-C. Orban? and A. B. J. Groeneveld®
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Vysokd doddvka protein(

High protein intake during the early phase ®
of critical liness: yes or no?

* zvyseni proteosyntézy
* bezpecna iv aplikace
* snadna absorpce

* zvyseni tvorby urey
zvy3eni oxidace AA
Zadny vliv na rozpad svalovych bilkovin
inhibice autofagie
uvolnéni glukagonu
pretizeni jater a ledvin

Vysoka dodavka protein(i

of critcal finess: yes o not

High protein intake during the early phase &

« zvyieni proteosyntézy
* bezpe iv aplikace
* snadnd absorpce

v v urcitém case
v urciti pacienti

2vjgent tvorby urey

zvyseni oxidace AA

Zadny vliv na rozpad svalovych bilkovin
inhibice autofagie

uvolnéni glukagonu

pretiZeni jater a ledvin
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NUTRIC skore (Heyland, 2011)
[paramer ____ [romei __|sody
vék <50
s0-<75
275
APACHE Il <15
15-<20
20-28
228
SOFA <6
6-<10
210
Potet komorbidit. 0-1

Potet hospitalizatnich dni pred prijetim na JIP 0-<1
21
IL-6 0-<400

morokroNROWNRBORNGEO

2400

NUTRIC skore (Heyland, 2011)
R ™ "

vék <50
E'N .

6-10 horsi klinické vysledky
benefit z agresivni nutriéni terapie
APACHE I <15
0-5 malé nutri¢ni riziko

275

15-<20
20-28
228

SOFA <6
6-<10
210

Pocet komorbidit 0-1

Potet hospitalizatnich dni pred pfijetim na JIP 0-<1
21
IL-6 0-<400

mororonNRoOWNREONGBEO

2400
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NUTRIC skore (Heyland, 2011)
N L N L

Jak progresivné navysovat proteiny?

vék <50 [)
ET I . ;
e E:rrfelftth:I::fe‘;}’:r:?ity(riénl terapie 27 2 + 455 pacientd
APACHE Il <15 o . EV74,7%
05 malé nutriéni riziko 15220 ) . PV13,0%
20-28 2 © EVHPV73%
B 59 horsi klinické vysledky P A
benefit z agresivni nutriéni terapie
6-<10 1
0-4 malé nutricni riziko = B
Pocet komorbidit. 0-1 o
22 1
Potet hospitalizagnich dnt pred pfijetim na JIP 0-<1 0
21 1
IL-6 0-<400 0
2400 1
39 40
Jak progresivné navysovat proteiny? A Jak progresivné navysovat proteiny? AR I
oF: = Lo st .« 0 005, o = Log vt et
g * 455 pacientd k' * 455 pacientd
b L . EV74,7% ot 4 . EV74,7%
3 . - PVI13,0% 3 L . - PV13,0%
gu X © EVHPV73% s.. My © EVHPV73%
— b « kaloricky cil: 1 750 keal/d — . « kaloricky cil: 1 750 keal/d
g " i o nejnizsi 6M mortalita:
° L4 * D1-3 <0,8g/kg/d
o ) o _ + D47 08-12g/ke/d
et D7 >1,2g/kg/d
+ vliv na ICU a hospitaliza¢ni mortalitu
L Ly * nizky pfijem B nebyl vyhodou v Zzddné
H ') ) Y I3 H - A a - situaci (byl dokonce horsi nez vysoky
Days from admssion ts § menhs folew-up Days from agmisaisn ts § menths fotew up pFijem B)

« celkova mortalita 34-45%!
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D) U-s. National Library of Medicine

ClinicalTrials.gov

/‘5 ®
\-: NEXIS TRIAL

Pomohou nové studie?

* NEXIS (Nutrition and EXercise in Critical lliness)
» kombinace fyzické aktivity a iv proteinG (a% 2,5 g/kg/d)
+ hodnoceni 6M WT a propusténi (svalova sila, funkéni kapacita, Qol)

D) U-5. National Library of Medicine

ClinicalTrials.gov

/\ ®
\-: NEXIS TRIAL

Pomohou nové studie?

* NEXIS (Nutrition and EXercise in Critical lliness)
» kombinace fyzické aktivity a iv proteinG (a% 2,5 g/kg/d)
+ hodnoceni 6M WT a propusténi (svalova sila, funkéni kapacita, QoL)

« EFFORT (The Effect of Higher Protein Dosing in Critically Ill Patients)

Joumal of Parertsratond | 1
[ e

* multicentrickd RCT (4 000 vysoce rizikovych pacientd)
* srovnani 22,2 g/kg/d vs 1,2 g/kg/d
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B .. National Library of Medicine

ClinicalTrials.gov
/ ']
\—: NEXIS TRIAL

« EFFORT (The Effect of Higher Protein Dosing in Critically Ill Patients)
* multicentrickd RCT (4 000 vysoce rizikovych pacientd) Bl
« srovnani 22,2 g/kg/d vs <1,2 g/kg/d

Pomohou nové studie?

* NEXIS (Nutrition and EXercise in Critical Iliness)
» kombinace fyzické aktivity a iv proteinG (a% 2,5 g/kg/d)
+ hodnoceni 6M WT a propusténi (svalova sila, funkéni kapacita, Qol)

« FEED (Targeted full energy and protein delivery)
« pilotni kratkodobd, 60 pacientd na UPV
* 25 keal/kg + proteinti 1 g/kg/d vs 1,5 g/kg/d

PRED PRUETIM \ AKUTNI FAZE

,metabolicka faze

R S NS

CHRONICKA FAZE

o ey 7 S

Fay
Y O
v T =
Lipolysis L S JREp—
KE[DS!"(‘“E ta Mnere

TAM  Noon 8PM 2n am 3T e 2weeks.
Heamy state
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PRED PRUETIM AKUTNI FAZE

2 normo/hypo
metabolicks féze” metabolicka faze

CHRONICKA FAZE RECOVERY

Foo0 dwidey 3 | TSRS L perfuse/dodavka O,
1 extrakee 0,
(mitochondridlni dysfunkce)

W
PSS —> ne/obnoveni perfuse

,_e__u.-.-/\?\\

RASRINRIAA
Upolysis -
KE\D“Q"?“: . v

TAM  Noon EPM 2n an 3T aan 2vaeks
Heaith state

(2019) a Reintham Blaser (2017)

PRED PRUETIM [ AKUTNT FAZE | [ CHRONICKA FAZE | | RECOVERY
2 normo/hypo hypermetabolicks
metabolicka faze" metabolicka faze faze
1
Foo0 buiday 3 | "0 iper(use/doda'vkaol
extrakce O,

._‘ .,\ . (m\mchondnlélm‘dysfunkce)

- —» ne/obnoveni perfuse

stresové hormony a cytokiny

N S [\\

v i y, periferni katabolismus —

e - " energie
_a.--ﬂ-iL‘

proteosyntesa—> proteiny

- akutni faze

PR
Upolysis
Ke ngenens ta Mnere

TAM  Noon 8PM 2n am 3T e 2weeks.
Heamy state

a Reintham Blaser (2017)
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PRED PRLETIM CHRONICKA FAZE RECOVERY

hypermetabolickd anabolick
fize faze

1 perfuse/dodavka 0,

extrakce O,
(mitochondridlni dysfunkce)
—> ne/obnoveni perfuse

stresové hormony a cytokiny
insulinovaresistence
periferni katabolismus —
energie

-y *  proteosyntesa—> proteiny
FEnergy akutni féze
Expenditur

Proign Catybokin podnétd (insult, komplikace,
AARAN A medikace]

anabolicks stimulace
i hyb)

upraveno podle Senkyfika (2019) a Reintham Blaser (2017)

PRED PRIIETIM CHRONICKA FAZE RECOVERY

08=12g_ >12g

 b1se

- >30—40kcal

sbaent

| =] =

upraveno podle Senkyfika (2019) a Reintham Blaser (2017)
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PRED PRUETIM AKUTNI FAZE CHRONICKA FAZE RECOVERY |
hypermetabolicks anabolicka
G fize fize faze

—

URCITE TO NENT

! ] [ran]

upraveno podle Senkyfika (2019) a Reintham Blaser (2017)
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Na cestu dom

« v ¢asné fazi onemocnéni pfevazuje proteolyza nad syntézou
« dlsledkem je ztrata svalové hmoty
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Na cestu doml

« v Casné fazi onemocnéni pfevazuje proteolyza nad syntézou
« dusledkem je ztrata svalové hmoty
 soudasna doporuéeni: 1,2 - 2,5 g protein(/kg/d

Na cestu dom(

+ v Casné fazi onemocnéni pfevazuje proteolyza nad syntézou
« dusledkem je ztrata svalové hmoty
 soudasna doporuéeni: 1,2 - 2,5 g protein(/kg/d
* je potieba respektovat
* nutri¢ni stav
« fézi nemoci
* akutni stav
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Na cestu dom(

« v ¢asné fazi onemocnéni pfevazuje proteolyza nad syntézou
« dlsledkem je ztrata svalové hmoty
« soucasna doporuéeni: 1,2 - 2,5 g proteint/kg/d
* je potieba respektovat
* nutricni stav

« fézi nemoci
* akutni stav

« v &asné fazi: 0,3-0,8 g/kg/d

Na cestu dom(

« v ¢asné fazi onemocnéni pfevazuje proteolyza nad syntézou
« dlsledkem je ztrata svalové hmoty
« soucasna doporuéeni: 1,2 — 2,5 g protein(i/kg/d
* je potieba respektovat
* nutricni stav

« fézi nemoci
* akutni stav

« v ¢asné fazi: 0,3-0,8 g/kg/d
« v pozdni fazi: progresivné navySovat az na 2,5 g/kg/d
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Vime vse: nevime nic.

J.¢, 1909

,Diky procesu vyvraceni pavodniho omylu mizeme nakonec stanout pred
tvdfi Vsehomira s hlavou jasnou a prazdnou.”

Vime vse: nevime nic.

J.C, 1909
,Diky procesu vyvraceni ptivodniho omylu miZeme nakonec stanout pred

tvdri Vsehomira s hlavou jasnou a prdzdnou.”

Dékuji za pozornost

igor.satinsky@nsphav.cz
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