Stiny a odstiny

parenteralni vyzivy

lgor Satinsky
Mezioborova JIP, Nemocnice Havirov
Slezska univerzita, Opava

16. kongres Colours of Sepsis
Ostrava, 22.1.2014



-0
a0

bhikidigi




Historické souvislosti



Tha Firsi Album by England’s Phancsmensl Pos Gomio

IR

Historické souvislosti

|

 rozvoj PV: 60. — 70. léta ‘¢

— preferovana cesta pro vyzivu



.- BEATLES!
Historické souvislosti

q " £5

e rozvoj PV: 60. — 70. léta

— preferovana cesta pro vyzivu :

— multi-bottle systém ROLLIN




L-BEATLES!
Historické souvislosti & P g

2 8 %'..E

i 570 ES
— AlO systém Bw. AL

e rozvoj PV: 60. —70. léta

— preferovana cesta pro vyzivu

— multi-bottle systém




L-BEATLES!
Historické souvislosti & P g

2 8 %'..E

i 570 ES
— AlO systém Bw. AL

e rozvoj PV: 60. —70. léta

— preferovana cesta pro vyzivu

— multi-bottle systém

e ,Cim vice kalorii — tim lepsi vysledek”



.- BEATLES!
Historické souvislosti & 5

2 8 %..E

510 ES
— AlO systém B LS

e rozvoj PV: 60. —70. léta

— preferovana cesta pro vyzivu

— multi-bottle systém

e ,Cim vice kalorii — tim lepsi vysledek”
e rozvoj EV: 80. léta

— preferovana cesta pro vyzivu




The Times They Are A-Changin’
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e medicinské prostredi

— umela plicni ventilace
— |écba sepse
— hemodynamika
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e pacienti

— starsi

— polymorbidni
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e zdravotnicky personal




Dark Side of Parenteral Nutrition

o dusledky PV
— hyperglykémie

— hypertriglyceridémie
— jaterni steatdza

— endokrinni dysfunkce
— poskozeni imunity

— infekcni komplikace

— mortalita
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Dark Side of Parenteral Nutrition

o dusledky PV
— hyperglykémie

— hypertriglyceridémie
— jaterni steatdza

— endokrinni dysfunkce -
Jeejeebhoy KN. Total parenteral nutrition:

— poskozeni imunity potion or poison?
Am J Clin Nutr 2001, 74, 160-163 y

— infekcni komplikace

— mortalita

Marik PE, Pinsky M. Death by parenteral nutrition.
Intensive Care Med 2003, 29, 867-869
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CENA

zlepsSuje imunitu

snizuje riziko infekénich komplikaci

lepsi regulace sekrece inzulinu ~
Uspora 357 000 USD/rok

Johansson C. Is enteral nutriton

redukce refeeding syndromu optimally used in hospitalized patients?
L Clin Nutr 1996,15,171-174
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Vyhody EV

fyziologicka

bezpecna

zachovava strevni troficitu

zachovava strevni bariéru

CENA

zlepsuje imunitu

snizuje riziko infekénich komplikaci

lepsSi regulace sekrece inzulinu ~
Nezadouci ucinky EV
Thibault R, Pichard C. Parenteral

redukce refeeding syndromu Nutrition in Critical lliness: Can it
Safely Improve Outcomes?

\ Crit Care Clin 2010,26,467-480)

~
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fyziologicka

bezpecna

zachovava strevni troficitu

zachovava strevni bariéru / Klinické vysledky: \
zlepsuje imunitu
snizuje riziko infekénich komplikaci | ® zkraceni pobytu na JIP
e zkraceni hospitalizace

* redukce infekcCnich

komplikaci
redukce refeeding syndromu e snizeni mortality
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Original article
Provision of protein and energy in relation to measured requirements in intensive
care patients

Matilde Jo Allingstrup ®*, Negar Esmailzadeh ®, Anne Wilkens Knudsen ?, Kurt Espersen?,
Tom Hartvig Jensen?, Jergen Wiis?, Anders Perner?, Jens Kondrup®

Articles I

Optimisation of energy provision with supplemental @':k
parenteral nutrition in critically ill patients: a randomised
controlled clinical trial

Claudia Paula Heidegger, Mette M Berger, Séverine Graf, Walter Zingg, Patrice Darmon, Michael C Costanza, RonanThibault, Claude Pichard

Summary
Background Enteral nutrition (EN) is recommended for patients in the intensive-care unit (ICU), but it does not Lancet 2013;281:385-93
consistently achieve nutritional goals. We assessed whether delivery of 100% of the energy target from days 4 to 8 in  pupiished Online

the ICU with EN plus supplemental parenteral nutrition (SPN) could optimise clinical outcome. December3, 2012
hittp://dx doi org/10.1016/
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Studie, studie, studie ...
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“ ORIGINAL ARTICLE

Early versus Late Parenteral Nutrition
in Critically IlI 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.

THE UNIVERSITY OF

Statistical Analysis Plan for a multi-centre randomised controlled trial:
Early parenteral nutrition vs. standard care in patients not expected to
be fed within 24 h of ICU admission.

Gordon S. Doig,’ Fiona Simpson,’ Elizabeth A. Sweetman’ and Philippa T. Heighes’
on behalf of the Early PN Trial Management Committee.

The Early PN Trial




Studie EPaNIC (Casaer, V.d.Berghe, 2011)

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

Early versus Late Parenteral Nutrition
in Critically IlI 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.



Rozdilné intervence

[ Early initiation

O Late initiation

Early versus Late Parenteral Nutrition
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Kontroverzni otazky

[ Early initiation

O Late initiation

Early versus Late Parenteral Nutrition
in Critically 11l Adults
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EPaNIC (casaer, V.d.Berghe, 2011) e Cutody s

Early versus Late Parenteral Nutrition In Critically Ill Patients
multicentricka RCT

Cil: porovnat guidelines ESPEN a ASPEN

n =4 640 pacientt na JIP
— ESPEN: PV do 48 hodin
— ASPEN: PV po 7 dnech
— BMI <20 (6%), APACHE Il 21, vétSinou kardiochirurgicti pacienti

Vysledky:
— pacienti s pozdéjSim zahajenim PV méli méné infekénich komplikaci (22,8 vs. 26,2%)
— byli méné dn(i na UPV (vice nez 2 dny: 36,3 vs. 40,2%)

Zavér: Casna PV je spojena s vyssim vyskytem infekénich komplikaci a
zvySenym poctem dni na UPV
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Nocni mura EBM:
clinical trials vs. real-life standard-care
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Intensive Care Med (2009) 35:1728-1737

DOT 10, 1007/5001 34-009- 15674

ORIGINAL

Cathy Alberda

Leah Gramlich
Naomi Jones
Khursheed Jeejeebhoy
Andrew (. Day
Rupinder Dhaliwal
Daren K. Heyland

The relationship between nutritional intake
and clinical outcomes in critically ill patients:
results of an international multicenter
observational study

Vysledky

Predepsano (primer):
Energie: 24 kcal/kg/den
Proteiny:1,2 g/kg/den

o

Podano (prumeér):

Energie: 14 kcal/kg/den (58% zaméru)
Proteiny: 0,6 g/kg/den (50% zaméru)

J




Nutrice - mission impossible?

Intensive Care Med (2000) 35:1728-1737 i
DOT 10.1007/s001 34-009- 15674 ORIGINAL

oty Aberda The relationship between nutritional intake
m.’ijni:ﬁeejeehm and clinical ufltcnm%_ in critica_lly ill patients:
Andrew G.Day results of an international multicenter
Deren K. Heyimd observational study
/zpﬁsobv aplikace: )
e pouze parenteralnée 8,0%
e parenteralné + enteralné 17,6%
e ani enterdlné/parenteralné 5,4%

\. enteralni vyziva 69,0‘Vy




Nutrice - mission impossible?

Intensive Care Med (2009) 35:1728-1737 L
DOT 10.1007/s001 34-009- 15674 ORIGINAL

Catly Alberda The relationship between nutritional intake
Naomi Jones and clinical outcomes in critically ill patients:
mﬁum results of an international multicenter
el ﬂx,m' observational study
/zpﬁsobv aplikace: \
e pouze parenteralné 8,0%
e parenteralné + enteralné 17,6%
e ani enterdlné/parenterdlné 5,4%

\0 enteralni vyziva 69,0%/

Parenteralni vyziva je vyznamnou technikou

zajistujici adekvatni pfijem energie a proteint



EV — mission possible!?
studie PEP uP

Enhanced Protein-Energy Provision via the Enteral
Route Feeding Protocol in Critically Il Patients:
Results of a Cluster Randomized Trial

Daren K. Heyland, MD, MSc'?% Lauren Murch, MSc'; Naomi Cahill, RD, PhD"%;
Michele McCall, RD, MSc*; John Muscedere, MD"?; Henry T. Stelfox, MD, PhD>#%;
Tricia Bray, RN, MN? Teddie Tanguay, RN, NP, MN®; Xuran Jiang, MSc'; Andrew G. Day, MSc!

Crit Care Med, 12, 2013
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Crit Care Med, 12, 2013



Enhanced Protein-Energy Provision via the Enteral

— micci i |? Route Feeding Protocol in Critically Ill Patients:
EV —mission POSSI ble! Results of a Cluster Randomized Trial

St u d I e P E P u P Daren K. Heyland, MD, MSc'?% Lauren Murch, MSc'; Naomi Cahill, RD, PhD"%

Michele McCall, RD, MSc*; John Muscedere, MD"?; Henry T. Stelfox, MD, PhD>#%;
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. 0 Crit Care Med, 12, 2013
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EV — mission possible!?

studie PEP uP

1 059 pacientu
12-denni protokol

novelizovany
nutri¢ni protokol

proteiny o 14%
&

navyseni dodavky:

energie 012%

Enhanced Protein-Energy Provision via the Enteral

Route Feeding Protocol in Critically Il Patients:
Results of a Cluster Randomized Trial

Daren K. Heyland, MD, MSc'?% Lauren Murch, MSc'; Naomi Cahill, RD, PhD"%;
Michele McCall, RD, MSc*; John Muscedere, MD"?; Henry T. Stelfox, MD, PhD>#%;
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Crit Care Med, 12, 2013
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Deficit E + P nevyznamny




Optimisation of energy provision with supplemental @':'\
parenteral nutrition in critically ill patients: a randomised
controlled clinical trial

Claudia Paula Heidegger, Mette M Berger, Séverine Graf, Walter Zingg, Patrice Darmon, Michael € Costanza, Ronan Thibault, Claude Pichard

Swiss SPN  (Heidegger, Berger, Pichard, 2013)

e Optimisation of energy provision with supplemental
parenteral nutrition in critically ill patients - RCCT

e Cil: zdali doplnkova PV od 4. do 8. dne zlepsi klinické vysledky

e n =305 pacientt naJIP

— pacienti s EV, ktera hradila méné nez 60% energetickych potreb
— energeticka potreba pocitana nepfimou kalorimetrii nebo 25 a 30 kcal/kg IBW
— BMI 25-26, APACHE 1l 22-23, vék 60-61
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Optimisation of energy provision with supplemental @':'\
parenteral nutrition in critically ill patients: a randomised
controlled clinical trial

Claudia Paula Heidegger, Mette M Berger, Séverine Graf, Walter Zingg, Patrice Darmon, Michael € Costanza, Ronan Thibault, Claude Pichard

Swiss SPN  (Heidegger, Berger, Pichard, 2013)

Optimisation of energy provision with supplemental
parenteral nutrition in critically ill patients - RCCT
Cil: zdali doplnkova PV od 4. do 8. dne zlepsi klinické vysledky

n =305 pacientl naJIP
— pacienti s EV, ktera hradila méné nez 60% energetickych potreb

— energeticka potreba pocitana nepfimou kalorimetrii nebo 25 a 30 kcal/kg IBW
— BMI 25-26, APACHE 1l 22-23, vék 60-61

Vysledky:
— ve skupiné SPN 28 kcal/kg/den (103% energetického cile) 27% s NN

— ve skupiné pouze s EV 20 kcal/kg/den (77% energetického cile) 38% s NN



Optimisation of energy provision with supplemental @':'\
parenteral nutrition in critically ill patients: a randomised
controlled clinical trial

Claudia Paula Heidegger, Mette M Berger, Séverine Graf, Walter Zingg, Patrice Darmon, Michael € Costanza, Ronan Thibault, Claude Pichard

Swiss SPN  (Heidegger, Berger, Pichard, 2013)

Optimisation of energy provision with supplemental
parenteral nutrition in critically ill patients - RCCT
Cil: zdali doplnkova PV od 4. do 8. dne zlepsi klinické vysledky

n =305 pacientl naJIP
— pacienti s EV, ktera hradila méné nez 60% energetickych potreb
— energeticka potreba pocitana nepfimou kalorimetrii nebo 25 a 30 kcal/kg IBW
— BMI 25-26, APACHE Il 22-23, vék 60-61

Vysledky:
— ve skupiné SPN 28 kcal/kg/den (103% energetického cile) 27% s NN

— ve skupiné pouze s EV 20 kcal/kg/den (77% energetického cile) 38% s NN

Zavér: pokud pri nedostatecné EV pridame doplnkovou PV — dosahneme
nizSiho vyskytu NN



Dodavka energie a proteinu

B CARING FOR THE
CRITICALLY ILL PATIENT

ONLINE FIRST

Early Parenteral Nutrition in Critically Ill Patients
With Short-term Relative Contraindications

to Early Enteral Nutrition

A Randomized Controlled Trial

Gordon 8. Doig, PhD
Fio o, MND
Elizabeth A. Sweetman, MHM
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e (Casna PV zahajena okamzité (Early PN) vs. standardni péce



I CARING FOR THE
CRITICALLY ILL PATIENT

ONLINE FIRST

Early Parenteral Nutrition in Critically Ill Patients
With Short-term Relative Contraindications

Early PN (Doig, 2013) e e

Gordon 8. Doig, PhD

rorcon Systematic reviews suggest adult patients in intensive care units (ICUs)
Fiona Simpson, MND with relative contraindications to early enteral nutrition (EN) may benefit from paren-
! f ICU admission

Tlizabeth A, Sweotman, MIIM _ teral nutrition (PN) provided within 24 hours o

Early PN in critically ill patients with short-term relative
contraindications to early enteral nutrition — multicentrickd RCCT

Cil: zdali ¢asna PV v pripadech, ze nelze zahajit Casnou EV, zhorsi klinické
vysledky

n =1372 pacientu na JIP
— standardni péce: aplikace EV nebo PV po 2,8 dnech
— Casna PV: zahajeni do 44 min od zarfazeni
— BMI 25-26, APACHE Il 22-23, 81-84% na UPV, vék 60-61

Vysledky:
— obé skupiny se stejnou 60ti-denni mortalitou (22,8 vs. 21,5%)

— ve skupiné s ¢asnou PV byli pacienti méné dnl na UPV (7,73 vs. 7,26 dne) a méli mensi ztratu
LBM (0,43 vs. 0,27 skére/tyden)

Zavér: Casné podani PV nevede k zvySeni mortality a naopak zkracuje dobu
UPV a nesignifikantné i dobu pobytu na JIP a v nemocnici



V.d.Berghe: Good arguments for late parenteral nutrition in the ICU,
ESPEN, Leipzig, 2013
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V.d.Berghe: Good arguments for late parenteral nutrition in the ICU,
ESPEN, Leipzig, 2013

== Em
— o 1PN (0 gag

$
r——‘:‘“: "o

Troficka vyziva Casna PV vede k PV zhorsuje Méné infekci mezi Dle neprimé
nesnizuje mortalitu  redukci dni s UPV vysledky 9.a 28.dnem kalorimetrie nizsi
mortalita
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Apologetika EPaNIC
Hermans et al., Lancet Resp Med, 2013

casna PV potlacuje autofagii

casna PV vede k vyssi incidenci svalové slabosti na JIP

c¢asna PV neni prevenci pred svalovou atrofii
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Repeated femoral gCT images

Negativni vliv na

autofagii

Crit Care Med,
Clinical Investigations 10, 2013

Impact of Early Parenteral Nutrition on
Muscle and Adipose Tissue Compartments
During Critical lliness*

Michael P. Casaer, MD, PhD'; Lies Langouche, PhD'; Walter Coudyzer, MSc?;

Dirk Vanbeckevoort, MD% Bart De Dobbelaer, Ing?; Fabian G. Giiiza, PhD";
Pieter ]. Wouters, MSc!; Dieter Mesotten, MD, PhDY; Greet Van den Berghe, MD, PhD!

Femoral CT 1 - Patient x

Femoral CT 2 - Patient x
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Meta-analyzy srovnani PV a EV

Number of Studies

Parenteral Nutrition
in Critical lllness:
Can it Safely Improve
Outcomes?

Ronan Thibault, mp, po®2, Claude Pichard, mp, pho®*

Crit Care Clin, 26, 2010

References Included (n) Mortality Risk Associated with EN vs PN Infections Risk Associated with EN vs PN

Braunschweig et al'® 20 1.14 [D.L‘EI—I.EB] 0.77[0.65-0.91] *
el 3.0[1.09-8.56] |- 117 [0.85-1.56]

Heyland et al’ 12 1.08 [0.70-1.65] 0.61 [0.44-0.84]|+*

Dhaliwal et al*® 5 ("EN vs EN + PN) 1.27 [[Léi—l.‘}&l] .14 [0.66-1.96]

FIRBECIOEGENE. i3 1.08 [(}.’lm—l.éﬁ] 0.64 [0.47-0.87]|*

Peter et al”’ 24 0.01 {-ﬂ.l}l—ﬂ.ﬂz} 0,08 [0.04-0.12]]

Simpson and Doig® 11 0.51 [0.27-0.97]|* 1.66 [1.09-2.51]|*

Favours PN Favours EN Favours PN Favours EN
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Jak z toho ven?

od pfrijeti na JIP ¢asto narusta energeticko-proteinovy deficit

casna enteralni vyziva ¢asto nedosahuje cile

existuji rozporné vysledky klinickych studii

— heterogenni skupiny

— heterogenni postup



Prakticky postup

e pacient bez rizika malnutrice/komplikaci

— standardni péce: bez umélé vyzivy

e pacient s rizikem malnutrice/komplikaci

— casna enteralni vyziva (postupné se navysujici X trofickd)

— casna parenteralni vyziva (suplementarni X uplna)
e pacient v kritickém stavu

— vyziva jakymkoliv realizovatelnym zpUlsobem




Prakticky postup

e pacient bez rizika malnutrice/komplikaci

— standardni péce: bez umélé vyzivy

e pacient s rizikem malnutrice/komplikaci

— casna enteralni vyziva (postupné se navysujici X trofickd)

— casna parenteralni vyziva (suplementarni X uplna)
e pacient v kritickém stavu

— vyziva jakymkoliv realizovatelnym zpUlsobem

4 )

vzdy individualizovat

vzdy monitorovat

vzdy byt schopen zmény postupu

" )
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