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* sktadniki odzywcze, ktore podane w ponadfizjologicznych dawkach maja na
celu poprawe/zmiane niektorych funkcji uktadu odpornosciowego

\\;\)IMMUNOZYWIENIE: DEFINICJA

O
* arginina, glutamina, omega-3 FA, nukleotydy, cynk, selen, karotenoidy i

wiele innych

* Dla NFZ: Immunomodulujace (immunostymulujace) zywienie pozajelitowe to
podawanie zrodet biatka i energii oraz elektrolitow, przemystowych
l mieszanin witamin, przemystowych mieszanin pierwiastkow sladowych i
wody droga dozylna (zywienie kompletne) z dodaniem substancji
modulujacych lub wspomagajacych dziatanie uktadu immunologicznego -
glutaminy i/lub omega-3-kwasow ttuszczowych w dawce nie mniejszej niz
1 ml Dipeptiven i/lub 1ml Omegaven/ kg masy ciata chorego/1 dzien
zywienia pozajelitowego;

Standardy POLSPEN
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glutamina - Dipeptiven

* minimum 200 mg glutaminy /
kg m.c. (w przeliczeniu ok. 1,5
ml/kg m.c.)

* ChPL: 1,5-2,5 ml/kg m.c.
(rownowazne 0,3-0,5g N(2)-L-
alanylo-L-glutaminy/kg m.c.);

* 100 do 175 ml u pacjenta o
masie ciata 70 kg

kwasy omega-3 - Omegaven

* minimum 0,1g oleju rybiego /kg
m.c. (ok. Tml/kg m.c.) u dorostych

* minimum 0,5-1 g oleju rybiego /kg
m.c. (ok. 5-10 ml/kg m.c. u
noworodkow, niemowlat i matych
dzieci)

* ChPL: 1-2 ml/kg m.c. u dorostego
(0,1-0,2 g/kg)

* 70 ml do 140 ml u pacjenta o
masie ciata 70 kg

1
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( Antioxidantien )

Anti-Inflammatory

response
‘ (IL-10, TGF-B. etc.)
Cardiovascular

Surgery, Dysfunction, Inflammatory
Trauma, Tissue Hypoxia, |- response
Shock Mu:rocnrculalo (IL-6, TNF-ct, etc)

Glut mine, £

Wischmeyer PE, Heyland DK, Crit Care Clin 2010
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GLUTAMINA DOJELITOWO

* Recommendation 26

In patients with burns > 20% body surface area, additional enteral doses of GLN
(0.3-0.5 g/kg/d) should be administered for 10-15 days as soon as EN is
commenced.

Grade of recommendation: B e strong consensus (95% agreement)
* Recommendation 27

In critically ill trauma, additional EN doses of GLN (0.2-0.3 g/kg/d) can be
administered for the first five days with EN. In case of complicated wound healing
it can be administered for a longer period of 10 to 15 days.

Grade of recommendation: 0 e strong consensus (91% agreement)
* Recommendation 28

In ICU patients except burn and trauma patients, additional enteral GLN should
not be administered.

Grade of recommendation: B e strong consensus (92.31% agreement)

1
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* Paliwo metaboliczne (alternatywne/wspolnie z glukoza) dla komorek szybko
dzielacych sie

GLUTAMINA
\j * Transport azotu pomiedzy tkankami i narzadami

O * Prekursor biatek, nukleotydow, syntezy kwasow nukleinowych
* Najbardziej obfity wolny aminokwas poza- i wewnatrzkomorkowy

* Stezenie glutaminy w osoczu odzwierciedla krotkoterminowe zmiany w
dostarczaniu tego aminokwasu z zewnatrz, uwalnianiem z wewnatrz i
l zuzyciem przez narzady i komorki (np. enterocyty, kom. uktadu
odpornosciowego)

* Gtownym rezerwuarem jest tkanka miesniowa (ponad 50 % ,body pool”):
prawidtowe zapasy glutaminy

* Spozywamy ok. 10 g glutaminy na 80 g biatka, plus synteza wtasna, gtownie
w tkance miesniowej i watrobie, co pozwala na utrzymanie prawidtowych
zapasow wewnatrzkomorkowych glutaminy

* W sytuacji stresu metabolicznego (wysiew hormonow katabolicznych i
cytokin prozapalnych) dochodzi do ujemnego bilansu net glutaminy




\GLUTAMINA

Glutathione synthesis — Anctifajcdiﬁw )
: : A Yy .
\l Obecna we wszystkich dietach

dojelitowych (ok. 8% wszystkich
O aa)

* Ze wzgledu na niestabilnosc
nieobecnha w mieszaninach do
zywienia pozajelitowego (staba

l rozpuszczalnos¢ w roztworach

wodnych; podczas sterylizacji i
przechowywania powstaje
potencjalnie toksyczny kwas
piroglutaminowy)

l ) ) Cellular defence

/ mechanisms y
/) |
/ /

Intestinal barrier
function y -

//% Fuel for enterocytes v —
H""*-..,ﬂ Proliferation and function e |
of immune cells v competence y
\ \
\‘\ \\—> Cellular energy
\ supply 'y
\

*/ Dipeptyd alanylo-glutaminowy >

Protein catabolism — Breakdownof
A muscle mass A




GLUTAMINA

¢ Zadne badanie, dotyczace dozylnego podawania L-glutaminy lub
\l odpowiednich dipeptydow, nie wykazato szkodliwego dziatania u pacjentow
w stanie krytycznym; dawki 10-30 g glutaminy/24h sa bezpieczne i dobrze

tolerowane, i skutecznie przywracaja stezenie tego aminokwasu w osoczu.
Tjader | et al. Exogenous glutamine: compensating a shortage? Crit Care Med. 2007

* Ewentualna toksycznosc¢ glutaminianu nie zostata potwierdzona; stezenie
glutaminianu w mozgu nie ulega zmianie nawet u pacjentow z urazami

gtowy
l Berg A et al. Intravenous glutamine supplementation to head trauma patients leaves cerebral gluta-

mate concentration unaffected. Intensive Care Med 2006)

* Ciagtfa terapia nerkozastepcza moze zwiekszac utrate glutaminy o 4-7
g/dobe, co dodatkowo zwieksza zapotrzebowanie na suplementacje
glutaminy u takich pacjentoéw. {ESPEN ICU 2019 tez zaleca}

Berg A et al. Glutamine kinetics during intravenous glutamine supplementation in ICU patients on

continuous renal replacement therapy. Intensive Care Med 2007

1
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WIEKSZOSC, ALE NIE WSZYSCY PACJENCI
W CIEZKIM STANIE, MAJA NISKI POZIOM
GLUTAMINY W SUROWICY

Tabla 1: Creical Nress assoclated win low plasma laveds of glutaming

Critical liness Rafarancas

Eone marrow Eroem o al 1998, Schigart 1598,
transplantation Me Bumngyatal 1534, Schiparh 1953,
Glutamine plasma concentration: Zisgler 1592,

#f::a Griffiths o &l 1597 Hewshcime ot al, 1267,

B Houwdijk ot al 1958, Povell-Tuck ot al, 1959,
Jengen et al 198G, Rennie g1 al. 1385,
Jones e al. 1588, Roih &t al. 1850,
Echsltinga ot al. 1991 Tearnal ot al. 1954,

Acute
pan-:ri-ntir.ia Foth af al, 1988

Chamotherapy i
Dackar-Balimant o al. 1999

Surghcal Hammargwist et al, 1585 O'Riorclain ot al, 1954,
patients €—dlar et al. 1553, Siehle et al. 1383
Ilorlion et al. 1836,

10
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GLUTAMINA

* Wyczerpanie zapasow po 3-5 dniach ciezkiej choroby ((

* Stezenie <0,42 mmol/l przy przyjeciu do OIT - niezalezny czynnik prognostyczny zgonu
(Oudemans van Straaten.Int Care Med 2001)

* LOS!, powiktfania infekcyjne!: EN u oparzonych

— ciezkie uszkodzenie sSluzowki pp

- translokacja bakteryjnat, wtérne infekcjet, MODS
e Zarowno gln PN i EN dziata:

— integralnosc¢ btony Sluzowej pp!

- translokacja bakteryjnal

— ale: gln EN: preferencyjny wychwyt przez enterocyty i wzrost przeptywu trzewnego
(Houdijk AP.Am ] Physiol 1994, Wischmeyer PE.Crit Care Med 2001)

— prekursor glutationu, ekspresja HSP1?

* Zmniejszenie przepuszczalnosci bariery przewodu pokarmowego
* Stymulacja wytwarzania biatek miesniowych .
* Zmniejszenie czestosci epizodow hiperglikemii



Clinical Science (2012) 122, 591597 (Printed in Great Britain) doi:10.1042/C520110520 /
Glutamine and glutathione at ICU admission in
relation to outcome

\l Paul Castillo RODAS, Olav ROOYACKERS, Christina HEBERT, Ake NORBERG and

low plasma concentration of glutamine at ICU admission is an
O independent risk factor for post-ICU mortality

Relationshiprl;aétv&éé{r'i“tﬁe GSH/total
glutathione ratio in whole blood reduced

125-35TumallL 358-428umalll 434-520nmol’L 540-3214umoliL
LUKl =44 n=dd LLEE]

gln conc (pmol/L)

All/cause 6-month mortality (open bars) and ICU of consecutive patients admitted to the
moftality (filled bars) of consecutive patients admitted general ICU (n =169) at Karolinska
to the general ICU (n =174) at Karolinska Huddinge Huddinge compared with their APACHE I

divided into quartiles according to the admittance plasma  SCOTes _
glutamine concentration No correlation was seen (P =0.93).
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CLINICAL

NUTRITION AND
METABOLISM

PARENTERAL GLUTAMINE SUPPLEMENTATION IN
CRITICAL ILLNESS: A SYSTEMATIC REVIEW

Study or Subgroup
2.3.1 Patients on PN
Griffiths
Powell-Tuck
Wischmeyer
¥ian-Li
Fuentes-Orozco 2004
Tian
Dechelotte
Sahin
Duska
Fuentes-Orozco 2008
Cai
Yang 2008
Perez-Barcena 2008
Estivariz
Perez-Barcena 2010
Cekman
YWernerman
Grau
Andrews
Ziegler
Subtotal (95% Cl)
Total events
Heterogeneity: Tau®= 0.0
Test for overall effect: Z =
2.3.2 Patients on EN
Palmese
Luo
Ozgultekin
Eroglu
Subtotal (95% CI)
Total events

Total

-
= 0000 Wb = )= ] )RR R R RO

- 0

=
o
(=]

19

Events Total

) ..
OMNOOQOWOoOOOONOWWaEDWNM

21

42

9
20
20
91

S HRatio
Weight M-H, Random, 95% CI

F2[0.47,1.
72[0.39, 1

.29 [0.04, 2.27)
A5 [0.01, 2.73)
B3 [0.12, 3.28)
40 [0.09, 1.83)
a7 (014, 6.62)
.23 [0.08, 1.486)]
5.00 [0.27, 92.62)]
D40 009, 1.85)
0.85 [0.50, 1.44)
0.22 [0.04, 2.949)
7.00 [0.39,124.83)]
016 [0.02,1.2E6)]
1.74 [0.36, 8.51)]
0.50 015, 1.64)
Q.74 [0.20, 1.20)
0.80 [0.27, 1.73)
1.11 [0.87,1.42)
? 0.85[0.41,1.77)
0.84 [0.71, 1.01]

[=R=N=N=R=N=R=g=]

w

ANDEW-"D00000D="0=0=000

2.5% 0.75[0.28,1.97)
Not estimable

9.3% 1.00 [0.60, 1.66)
0.3% 1.00 [0.07, 14.90]
12.1% 0.94 [0.61, 1.47]

Heterogeneity: Tau®= 0.00; Chi*= 0.30, df= 2 (P = 0.86), F= 0%
Test for overall effect: Z=0.27 (P = 0.79)

Total (95% CI1)
Total events
Heterogeneity: Tau== 0.00;

248

1161

100.0% 0.88 [0.75, 1.03]

=22 (P=0.58) F=0%

01 0.2 0.5
Fawvaurs PN GLMN

18:R76

1

F

-

=
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\O PARENTERAL GLUTAMINE SUPPLEMENTATION IN
CRITICAL ILLNESS: A SYSTEMATIC REVIEW -
ESPEN __vi._f,.._-;,

Education and Culture DG
Lifelong Learning Programme

Study or Subgroup Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.1.1 Patients on PN

Griffiths 42 125% 1.08[0.78,1.48)
Wischmeyer 14 5.6% 0.91 [0.49, 1.68])
Fuentes-Orozco 2004 16 3.0% 0.31[0.13,0.77]
Zhou 2004 15 1.5% 0.75[0.20, 2.79)
Dechelotte 23 32 56 10.3% 0.69[0.47,1.03)
Fuentes-Orozco 2008 g9 16 22 6.4% 0.56 [0.32, 0.99]
Perez-Barcena 2008 11 13 15 11.0% 0.85[0.59,1.22)
Andrews 134 250 131 252 18.7% 1.03[0.87,1.22)
Grau 24 59 3 68 9.9% 0.89 [0.60, 1.34)
Ziegler 33 75 24 75  95% 1.38[0.91, 2.09)
Subtotal (95% CI) 565 575 88.5% 0.89 [0.74, 1.06]
Total events 276 298

THE EUROPEAN
SOCIETY FOR

CLINICAL

NUTRITION AND

METABOLISM

Heterogeneity: Tau*= 0.03; Chi*= 16.78, df=9 (P = 0.05); F= 46%
Test for overall effect. Z=1.28 (P=0.20)

2.1.2 Patients on EN

Palmese 13 42 21 42 6.8% 0.62[0.36, 1.07)
Eroglu 8 20 10 20 4.7% 0.80[0.40, 1.60)
Subtotal (95% Cl) 62 62 11.5% 0.68 [0.45, 1.05]
Total events 21 31

Heterogeneity: Tau*= 0.00; Chi*=0.33,df=1 (P=0.57); F=0%

Test for overall effect Z=1.75 (P=0.08)

Total (95% CI) 627 637 100.0% 0.86 [0.73, 1.02]
Total events 297 329 14
Heterogeneity: Tau*= 0.03; Chi*=19.25, df=11 (P = 0.06); = 43%

Testfor veralbefiect Z=1.71 (P = 0.09) ¢ 102 05 1 2 5 10
Test for Subaroup differences: Chi= 1.23. df= 1 (P = 0.27). F= 18.9% Favours PN glutamine Favours control




Education amnd Culture DG

Lifelong Learning Programme

Effect of Glutamine on Mortality —
Mono- vs. Multicenter Studies

SOCIETY FOR

CLINICAL

TRITI A
NUTR ON AND rtion of

METABOLISM i Glutamine  Control Effect Skze (95% C1) Weighting
no. of deaths/jiclal ro. of patients

1027 828 7 . .
e s = 24 mono-centric studies:
315 &/15

2o oo 2o 00 decreased mortality

Conclusion:
No significant difference in overall population:
29% (594 of 2051) for those receiving glutamine
and 28% (574 of 2057) for controls (P = 0.34 for

the comparison). Therefore, the contrasting results

udies:
increased mortality

should be attributed to a single-center study bias

388

o Pasin L et al N Engl J Med 2013

Glutamine Better




ANTIOXIDANTS IN CRITICALLY ILL PATIENTS. A

\!} A RANDOMIZED TRIAL OF GLUTAMINE AND
1\@ REDOX STUDY. HEYLAND ET AL. 2013, NEJM

O * 1223 najciezej chorych
* 40 OITs w Kanadzie, USA, Europie
* Wentylacja mechaniczna i niewydolnos¢ wielonarzadowa

l * Suplementacja gln lub antyoksydantow, lub obydwu, lub
placebo

* Suplementacja rozpoczeta sie w ciagu 24 godz. od przyjecia
* Zarowno droga dojelitowa jak i pozajelitowa

16

* Pierwotny pkt koncowy: 28-dniowa smiertelnosc

(
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A RANDOMIZED TRIAL OF HIGH-DOSE
GLUTAMINE AND ANTIOXIDANTS IN CRITICALLY
ILL PATIENTS WITH MULTIORGAN FAILURE!!!

* Wentylacja mechaniczna
* Wazopresory
* AKI
* PLT<50 tys.

* Co najmniej 2 z powyzszych

* Glutamina dojelitowo i

pozajelitowo (30 g Ala-Gln +
Gly-Gln dojelitowo oraz +0,35
g/kg na dzien Ala-Gln
pozajelitowo)

* Antyoksydanty: iv selen 500

mcg, dojelitowo 1,5 g wit. C,
500 mg wit. E, cynk 20 mg,
beta-karoten 10 mg, selen 300
mcg

17




1\\; SPECYFIKA REDOX TRIAL
O

* BARDZO CHORZY PACJENCI: > 2 NIEWYD. NARZAD., 35 % ARF
* CALKOWITA DAWKA GLUTAMINY 0.78 g/kg > REKOMENDACJE

* BARDZO SZYBKIE WLACZENIE PELNE) DAWKI GLN BEZ
OSIAGNIECIA CELU ZYWIENIOWEGO (SREDIA PODAZ ZYWIENIA
40% ZAt OZONEJ

18




, : , Glutamine synthetase
—— AT
intestines Glutamine - (A \NYVe Gliftaiiata

%

NH 4* Glutamine

Ammonia is toxic to tissues, | :
especially to brain (see Ammonia | Glutamine
Toxicity).

<I-Hrr»mzx

Ammonia that is constantly
produced in the tissues is
transported to liver for
detoxification by urea synthesis.

Ammonia is transported in blood
as 1) free NH;, as 2) glutamate
or as 3) glutamine.

in causes neurotoxicity due to the lack of a urea cycle.
laudia Zwingmann)




Mortality Outcomes

GLN
mNo GLN
mAOX
Mo AOX

14 day 28 day Hospital & maonths
mortality mortality mortality mortality

Mote: all P values pertain to GLN vs No GLN,;
o [CUritical Care |, ificant differences between AOX vs. No AOX

Nutrition

Conclusions

Early provision of glutamine or antioxidants did
not improve clinical outcomes, and glutamine was
associated with an increase in mortality among
critidally ill patients with multiorgan failure.

Pre-specified Sub-group Analysis
Glutamine vs. No Glutamine

Al Paerts p=0.049

p=047
p=005

2 agan Eslures on presentation

>2 argan Slues on presentation

APACHE I Scare <= medan T p=0.10

APACHE 1l Scam > medan —_1 p=0.31

Conclusions

Glutamine and antioxidants at doses studied in
this study do not improve clinical outcomes in
critically ill patients with multi-organ failure

Glutamine may be harmful

For both glutamine and antioxidants, the
greatest signal of harm was in patients with
multi-organ failure that included renal
dysfunction upon study enroliment.

Patients with multi-organ failure not uniformly
associated with low plasma glutamine levels



Glutamine in stable ICU patients Conclusions:This meta-

analysis clearly confirms that
Glutamine dipeptide  Control Risk Ratlo Risk Ratio when Critica”y ill patients are

Study or Subgroup Events Total Events Total Weight M-H, Fixed 95% CI MH, Fixed, 95% CI

Cekmen et al. 2011 3 15 B 15 186% 0.50[0.15, 1.64] Supplemented Wlth parenteral

Estivart o al. 2008 0 20 157%  0.19(0.02 1.56] . . .
Fuertes-Orozco et al. 2004 17 16 96%  063(0.12 3.29 qutamlne dlpe ptlde
Fuentes-Orozco et al. 2008 b7} 2 155%  040[0.08,1.85

Perez-Barcena et al. 2008 15 15 15% 7.00(0.39,12483 . according to clinical

Perez-Barcena et al. 2010 23 20 99% 1.16 [0.29, 4.57) o o

sl 07 2 b opum (meaa guidelines as part of a

1an- N . A 01, £, —_ . .
| balanced nutrition regimen, it

Total (95% CI) 162 158 1000%  055(032,0.94] ) i )

Tota events n e , l | , significantly reduces hospital

Heterogeneity: Chi*= 6,52, df =7 (P=0.48); I*=0% 0.01 01 1 10

Test for overal effect Z=2.20 P =0.03 Favours GLN dipeptide Favours control mOI‘talIty, InfECtIOUS
complication rates, and

Patients: critically ill with they had major surgery,trauma, infection or organ failure that hospital LOS.

required measures to support vital functions for more than 72 h. The present analysis indicates

infectious complications: RR = 0.70, (0.60, 0.83, p < 0.0001), the importance of delive ring

ICU LOS: MD =1.61 days, 95% Cl 3.17, 0.05, p = 0.04), glutamine dipeptides together
. . 0 1 .
hospital LOS: MD 2.30 days, 95% Cl 4.14, 0.45, p ¥ 0.01), with adequate parenteral

mechanical ventilation: MD 1.56 days, 95% Cl 2.88, 0.24, p ¥4 0.02). )
ICU mortality: no diff. energy and nitrogen so that

Fifteen RCTs (16 Stehle P. Clin Nutr 2017 the administered glutamine
publications) serves as precursor in various

842 critically ill patients biosyn_thetic pathways rather
None had renal and/or than simply as a fuel.
hepatic failure.




Recommendation 29

In unstable and complex ICU patients, particularly in those
suffering from liver and renal failure, parenteral GLN -dipeptide

shall not be administered.

Grade of recommendation: A e strong consensus (92.31%

agreement)

22




KWASY OMEGA-3

High doses of omega-3-enriched EN formula should not be given by bolus
administration.

Recommendation 30

Grade of recommendation: B - strong consensus (91% agreement)
Recommendation 31

EN enriched with omega-3 FA within nutritional doses can be administered.
Grade of recommendation: 0 - strong consensus (95% agreement)
Recommendation 32

High doses omega-3 enriched enteral formulas should not be given on a
routine basis.

Grade of recommendation: B e consensus (90% agreement)

Recommendation 33

Parenteral lipid emulsions enriched with EPA/DHA (Fish oil dose 0.1-0.2
g/kg/d) can be provided in patients receiving PN.

24

Grade of recommendation: 0 - strong consensus (100% agreement)

1
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K Q-3 PUFA: EFEKT P/ZAPALNY ZALEZNY OD
1\} DAWKI

O X g : :
* EPA i DHA: rozne efekty na kom. ukt. odpornosciowego i ekspresje
genow
* Wysokie dawki moga obnizac odpornosc
l * EPA/DHA: prekursory do syntezy eikozanoidow, resolwin, reguluja

aktywnosc¢ czynnikow transkrypcji w jadrze kom.,

* The International Society for the Study of FA and Lipids rekomenduje
dzienne spozycie 500 mg EPA i DHA dla ludzi zdrowych. 3-7xwyzsze
dawki moga byc stosowane u pacjentow OIT

25




Diet enriched in ome Control Mean Difference Mean Difference
Study or Subgroup Mean 5 tal Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI

Total (95% CI) 293 100.0%
Hete 1
T

Events Total Weight M-H

430 100.0% 0.90 [0.61,1.33]

11 0.1 10
Favours Diet enriched in omega vours Control

VII., Figure 3: Intensive Care Unit Length of Ventilation

Dietenriched in omega-3 acids Control Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Randos Cl Year

Total (95% CI) 100.0%

VII., Figure 4: Intensive Care Unit Length of Stay
Diet enriched in omega-3 acids Control Mean Difierence
dy Or Subgroup Mean 18] Tolal Mean D Total e IV, Random, 85
1 ; _

Total {95% C1} 9% 1000%
Heterogeneity: T:

| OMEGA-3 FA +/- ANTYOKSYDANTY: ARDS, SEPSA. W

ETY DOJELITOWE WZBOGACONE W OLE) Z OGORECZNIKA
1\@ EFEKCIE LOSY,, LOV { , NAWET SMIERTELNOSC 4

Figure 1: PaO2/FIO2

Figure 2: Mortality

Mean Differenc
IV, Random, 9

Figure 3,4:
ICU LOV,
ICU LOS

26

Mean Difference
IV, Random, 85% CI




Omega-3 Contral Risk Ratio : Risk Ratio
Events | Total | Events | Total W-H, Random, 95% CI §§ M-H, Random, 85% CI

Study or Subgroup

1.211CU patients :
Friesecke 2008 " a3 82 0.91[0.42 1.93]

achtler 1997 19 21 0.37[0.08, 1.61]
Wang 2008 20 20 0.60[0.17, 2.18]
Weiss 2002 12 " 0.92[0.36, 2.33]
Wichmann 2007 129 0.51[0.18, 1.44]
Subtotal (95% CI) 0.71[0.45 1.12]
Total events :
Heterogeneity: Tau® = 0.00; Chi*=1.84, df=4 (P =0.75); F=0%
Testfor overall effect Z2=1.47 (P=0.14)

EIE|EEE)E

1.2.2 Mot ICU patients :
Badia-Tahull 2010 0.29[0.10,0.82]
Jiang 2010 0.34[0.11,1.03]
Klek 2005 0.64[0.33, 1.24]
Liang 2008 1.0510.07, 15.68]
Makay 2011 1.7110.18, 16.65]
Senkal 2007 0.63[0.22 182
Subtotal (95% CI) 0.53[0.34, 0.82]
Total events ;
Heterogeneity: Tau®=0.00; Chi*=3.58 df=5(P=061); F=0%
Test for overall effect 7 =2 86 (P =0.004)

EE|EEE)|E|E

Total (95% Cl) 0.61[0.45 0.84]
Total events ;
Heterogeneity: Tau® =0.00; Chi*=6.35 df=10(P=079); F=0%
Testfor overall effect Z = 3.08 (P =0.002)

Testfor subgroup differences: Chi*=0.84, df =1 (P =0.36), F=0%

Favours experimental  Favours contral

Pradelli et al. Crit Care 2012: 16: R18




MCT, Medium-chain trigh

FISH-OIL SYSTEMATIC REVIEW
MORTALITY METAANALYSIS

Fish Qils
Events Total

MNon-Fish Qil lipids
Study or Subgroup Events Total Weight
5.11.1 PN based trials

Grecu 2 28 26 27%
Friesecke 18 83 82 19.8%
Wang 2009 0 28 28 0.9%
Barbosa 4 13 4 10 6.0%
Gultekin 8 16 7 16 12.3%
Grau-Carmona 26 81 16 78 19.9%
Subtotal (95% CI) 249 61.6%
Total events 58 54

Heterogeneity: Tau® = 0.00; Chi* = 4,90, df =5 (P = 0.43

Test for overall effect: Z = 0.31 (P = 0.75)

5.11.2 EN based trials

Gupta kg 30

Burkhart 25 25 20.3%
Hall 30 30 6.6%
Subtotal (95% CI) 86 85 38.4%
Total events 24 35

Heterogeneity: Tau® = 0.08; Chi* =3.10,.df = 2 (P = 0.21); I* = 35%

Test for overall effect: Z= 1.35 (P = 0.18)

Total (95% CI) 335

Total events 82 89
Heterogeneity: Tau? = 0.03; Chi* = 9.62,df =8 (P = 0.29); P = 17%
Test for overall effect: Z=0.74 (P = 0.46)

Test for subaroup differences: Chi* = 1.74. df = 1 (P = 0.19). I = 42.5%

325 100.0%

Figure 2 Effects on mortality of fish oil lipid emulsion strategies

Manzanares et al. Crit care 2015; 19:167

Risk Ratio

M-H, Random, 95% CIl Year

n

0.62 [0.11, 3.41]
0.81 [0.47, 1.39]
0.20 [0.01, 3.99]
0.77 [0.25, 2.34)
1.14 [0.54, 2.40)

1.56 [0.91, 2.68]
1.05 [0.77, 1.45]

0.52 [0.24, 1.13]
1.00 [0.59, 1.70]
0.44 [0.15, 1.29]
0.69 [0.40, 1.18]

0.90 [0.67, 1.20]

Cl, Confidence interval; EN, Enteral nutrition; LCT, Long-chain triglycerides;
rides; M-H, Mantel-Haenszel test; PN, Parenteral nutrition.

2003
2008
2009
2010
2014
2014

0.1

0.2

Risk Ratio
M-H, Random, 95% CI

0.5
Favour Fish Qils

1

2 5 10
Favours Non-Fish Qil lipids
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FISH-OIL SYSTEMATIC REVIEW
1\@ INFECTIONS METAANALYSIS

Fish Qils LCT or LCT+MCT Risk Ratio Risk Ratio
O Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
5.15.1 PN based trials

Grecu 7 1.5% 0.30[0.01, 6.29)
Friesecke 82 214% 0.90 [0.40, 2.00]
Wang 2009 28 17.3% 0.67 [0.27, 1.62)
Grau-Carmona 78 52.3% 0.56 [0.34, 0.94)
Subtotal (95% CI) 200 195 92.4% 0.64 [0.44, 0.94]

Total events
Heterogeneity: Tau® = 0.00; Chi* = 1.17,df=3 (P =0.76); I’ = 0%
Test for overall effect: Z= 2.26 (P = 0.02)

5.15.2 EN based trials

Hall 0.60[0.16, 2.29]
Subtotal (95% CI) 0.60 [0.16, 2.29]
Total events 3

Heterogeneity: Not applicable

Test for overall effect: Z=0.75 (P = 0.45)

Total (95% Cl) 230 225 100.0% 0.64 [0.44, 0.92)]
Total events 36 55

Heterogeneity: Tau® = 0,00; Chi® = 1.18, df =4 (P = 0.88); I* = 0% . : : .
Test for overall effect: Z=2.38 (P = 0.02) Favour Fish Oils Favours LCT or LCT+MCT

Test for subaroup differences: Chi = 0.01. df =1 (P =0.92). I’ =0%

Figure 3 Effects on infections of parenteral fish oil containing emulsions (n =5). Cl, Confidence interval; EN, Enteral nutrition; LCT, Long-chain
triglycerides; MCT, Medium-chain triglycerides; M-H, Mantel-Haenszel test; PN, Parenteral nutrition.

Manzanares et al. Crit care 2015; 19:167




Nutrition 59(2019) 5668

Contents lists available at ScienceDirect

Nutrition

journal homepage: www.nutritionjrnl.com

Review article

Current evidence on w-3 fatty acids in enteral nutrition in the critically
ill: A systematic review and meta-analysis S

WAC (Kristine) Koekkoek M.D.? Vasilianna Panteleon M.Sc. ", Arthur RH van Zanten M.D., Ph.D. **

Fish oil group Control group Mean Difference Mean Difference
SD_Total SD_Total Weight I, Random, 95% C1 IV, Random, 95% CI

Study of Subgroup __ Mean Mean

Elamin 2012
Gadek 1994

Parish 2014
Pontes-Amuda 172 489 55 234 35 48 7.9% —6.20[-7.831w-457]
Shirai 2015
Singer 2006
Stapelton 2011
Subtotal (95% Cl)
Heterogeneity: Tau®= 2.70; %= 21.06, df= 6 (P= 0.002),F=T72%
Test for overall effect 2= 4.30 (P < 0.0001)

Heterogeneity: Tau®= 11.25; %*=14.43,df= 2 (P=0.0007); F= B6%
Test for averall effect Z = 0.99 (P=10.32)

2.1.3 Trauma

Heteroganeity: Tau®= 24.85; ¥ *= 415 df= 2{P=013);F=52%

Heterogeneity: Tau®= 1392, ¥*=14.72, df= 2 (P = 0.0006),/*= 86%

0.57 [0.34-0.96]

Mean Difference
IV, Random, 85% CI

Fish il

128 0 9 175 0 8 Not estimable
1 08 0 148 13 72 84% =380[-4.1710-343|
16 104 61 18 148 71 398% -200[-6.3210233) —
15 35 29 156 43 20 7.2% -060[-262101.42)

a3 23 158 142 23 2.0% -817 [-15.1110-1.23]
46 156 11.8 49 35% -210[-6.8510265]
41 174 148 =550 [-10.80 to-

= = -2.02] il

2.1.2 Sepsis

Galban 2000 182 126 B9 166 128 87 45% 1.60[-2.17 w 5.37] e
Hosny 2013 126 52 50 139 42 25 69% -1.301-34910089) i
Pontes-Aruda 2011 758 57T 13 67 58 07% -000R831-369 ——

Subtotal (95% Cl) 196 170 18.2% -2.09[-6.2110 2.04] e ——

Kagan 2015 196 153 B2 164 113 4§58 34% 210 H16917.80) S I —
Mendez 1997 18.9 0.7 22 14 a7 i 1.3% T80[-1.311016.91) —
Weimann 1998 3.4 234 16 474 3238 13 0.3% -16.00[-37121w05.12)*4

Subtotal (95% CI) 100 92 50% 2.53[-5.411010.48] | ——— R ——

rogeneity; Tau®= 3,40, ¥*= 86,75, di=19 (P < 0.00001); F= 79%

for averall effect Z = 3.93 (P < 0.0001) pL B 5 i

Favors [experimental] Favors [control]

3.3.1 ARDS Test for averall efiect Z= 0.63 (P=1053)
Gadek 1999 96 09 70 132 14 76 0.0% —360[39810-322 -
Grau-Carmona 2011 10 49 61 9 89 n 5.9% 1.00 [-1.55103.55] B 2.1.4 General ICU
Fontes-Amuca 2006 1464 43 55 2218 51 48 68% —755[-838to671) —— Atkingon 1098 105 130 197 122 232 193 46% 17054510205 —_—
Shirai 2015 1361 4B 23 1777 868 23 43% —41BLEXI01) ———— Jakob 2017 7 25 46 10§ 44 78% —3.00 45410135 —_—
Singer 2006 120 113 46 147 12 43 37% 260072900208 @ — Kieft 2005 T 74 302 8 81 1295 B85% -100[-22500025 —
Stapaiton 2011 86 8 38 128 122 45 38% -430FB87e027] T —— Fishoil group  Control group Risk Ratio Risk Ratio k1886 58 18 17 85 13 18 83% =370[R506t-234 ==
Siokal (5851 = M2 R ISR - Stutyor Subgroup _ Events  Total otal_Weight M.H, Random, 95% CI M-H, Random, 95% CI o 2015 13 81 52 118 91 105 59% 1201610401 —_——
g ol 5, 820 51 s, s 1.6.1 ARDS 122012 |1 142 20 M2 91 20 18%  4.90[-2491012.29)
eatfor aversil eflact.2.=3.09 (P= 0.002) Elarmin 2012 a7 ‘anten 2014 137 324 152 2656 24 148 30% —1.00|-T.15w0333) ——
3.3.2 Sepsis Gadek 1999 " 70 19 7 61% 0.63 [0.32-1.2 — Mo O) e am e nf _ . _nza S =SAADIE dat0 ] -
Galoan 2000 124 108 89 122 103 8F  53%  U20[-286103.26) —_—t Grau-Cargfona 2011 Moos 1 T 38% 116 [0.54-2.49] —— fogeneity: Tau"= 2.40, ¥=18.22, df= & (P= 0.008) F = 67%
Hosny 2013 76 43 50 108 63 25 57% —330F6.040-056] _ Parish 7 29 g 19 3% 0.78 0.33-1.61) —_— for ovarall effect 2= 2.01 (F=0.049
Pontes-Armuda 2011 7 59 57 15 96 58 §.5% —0,00 [-10.91to-5.09) —— . . ——
Subtotal (35% CI) 196 170 16.6% -3.72]-B.26100.83]  —eo—— ;::t:isz imada 2006 22 gg 32 gg 1:-;: ?gg Eg;g_lgg} {95% CI) 1416 1434 100.0% -223[-3.3410-1.12] -
*

o _ Singer 200 14 46 26 49 B.6%
Testfor overall affect Z=1.60 P=011) Subtatal (95%
3.3.3 Trauma Total events
Kagan 2015 17 151 62 136 107 58 37%  340|-1.36te808] O Heterogeneily. Tau®= 0.00; X*="700;
Mendez 1997 185 194 22 93 6 21 1.6% 7.20[-13011570] - Testfor overall effect Z = 2.88 (P = 0.004)
Weimann 1898 214 108 16 278 146 13 14% -BA0[-1594t03 4| ¢é———————————
Subitotal (35% CI) 100 92 6% 197 [-4.5408.48] | R —— 162 Sepsis
== = —2p= =
e esreimn b0 B om w s o
Pontes-Arruda 2011 15 57 16 58 6.2%
3.9.4 Goneral ICU Subtatal (95% Cl) 107 83  12.6%
Alkinson 1998 2 110 197 94 177 183 65% —140[-4.34t01.59) ———— Total events 34 26
Jakab 2017 62 21 46 T 34 44 75% —080[1.87100.37] — Heterogeneity: Tau®= 0.00; ¥*= 0.00, df= 1 (P = 0.89): F= 0%
Kieft 2005 6 67 302 6 67 295 T75%  000[107t01.07] —_1 Testfor overall effect Z= 0,23 (P= 0.82)
Kudsk 1996 24 13 16 54 2 17 T.5% —3.00F414t0-1.86 —
Mesejo 2015 7Oo6BF 52 6 67 105 6.3% 10012310323 i
Tihista 2018 14 133 63 18 156 63  30% -400[942ta1fz) — 185 Teauma
van Zanten 2014 103 67 152 106 79 149 T.0% -0.30 [-1.96t01.36] — Kagan 2015 Ll 62 $ 58 20%
Subtotal (355 Cly 818 856  44.3% -0.93[-2.11100.24] P Subtotal (95% Cl) 62 58  2.0%
Heterogenalty, Taus= 1 53; ¥*=20.16,df=6 (P=0.003) = 70% Total events 8 5
Testfor overall affect =156 (P=012) Heterogeneity: Not applicable
Total (95% C1) 1407 1430 100.0% -2.08(-3.30to-0.85] L 2 Testirotira eRact 2=(072,50.48)
Hetarogensity: Tau®= 4 86; X*=138.00, df= 18 (P < 0.00001);F= 87% ke _55 é - U“ 1.6.4 General ICU
Testfor overall effect Z= 2.3 (P = 0.0009) Favors [fish oi] Favors [cantrol] Kieft 2005 93 302 a2 205 33.5%
Testfor subaroup differences: ¥*=6.14,df=3(F=010),F= 51 2% .
esejo 2015 1 52 23 108 56%
e 5. The effects of fich oil supplementation an ventilation duration in different inteneh unit papulations ARS, acute respisatory sy LU, intensive VAN Zanten 2014 182 % 148 9.8%
it Subtotal (95% Cl) 506 549 49.0%
Total events 135 130
Heterogeneity, Tau®=0.00; ¥*= 032, df=2 (P=0.89),F=0%
— ay Testfor overall effect 7= 0.99 (P= 0.32)
Total (95% CI) 996 1028 100.0%

Tolal events 249 268

u
Heterogeneity: Tau®= 0.00; ¥7=12.24, df= 12 (P = 0.43); F = 2%
I l I O r a I Test for overall effect 2=1.02 (P=0.31)
Testfor subgroup differences: }*= 8490, df= 3 (F= 003)./"= 66 3%

0.69 [0.54-0,

0.85[052-173] o
0.95 [0.52-1 74] =
0.95 [0.62-1.45] <&

1.50 [0.52-4.31)  ——
150 [0.52-4.31] e
1.11[0.86-1.42) *

0.97 [0.51-1.83] B
1.22 [0.76-1.96] -

1.11[0.90-1.37]

0,92 [0.79-1.08]

0.01 01 10 100

Favors [Fish oill] Favors [control]

for subaroup diferences: ¥ =482 df=3P=019),F=378%

. The effects of fish oil supplementation on IQ length of stay in different ICU populations. ARDS, acute respiratory depression syndrome; ICLUL intensive care unit

ICU-LOS

ICU-LOV



LN
\

O

* Regarding the FA composition of the lipid emulsions, the recent
expert recommendations indicated that a blend of FAs should
be considered, including medium chain triglycerides (MCTs), n-
l 9 monounsaturated FAs, and n-3 polyunsaturated FAs. At this
stage, the evidence for n-3 FA-enriched emulsions in non-
surgical ICU patients is not sufficient to recommend it as a
standard. ESPEN ICU Nutrition Guidelines
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Clinical Nutrition 37 (2018) 1075-1081 Omega 3 Control Risk Ratio Risk Ratio

Study or Subgroup __ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
. . . . 4.3.1 Omegaven LCT
Contents lists available at ScienceDirect CLINICAL Wang 2009 6 2 28 185% 0.67(027,162) gl
NUTRITION Subtotal (95% Cl) 28 28 185% 067[0.27,162) -

. . .. T F Total events 6
Clinical Nutrition Heterogeneity: ot applicable

Testfor overall effect: Z= 0.89 (P = 0.37)

4.3.2 Omegaven MCTILCT

Friesecke 2008 1 83 0.91(0.42,1.93) —a
Subtotal (95% CI) 83 0.91[0.42,1.93] <

. Total events 1
Opinion paper Heterogeneity: Not applicable
Test for overall effect: Z= 0.26 (P = 0.80)

Intravenous fish oil in critically ill and surgical patients — Historical @Cmmk S8 N
remarks and critical appraisal phoaip i T el i
Total events 17

a,* b ' a C Heterogeneity: Not applicable
K. Georg Kreymann © , Daren K. Heyland °, Geraldine de Heer “, Gunnar Elke Testforoveral effect 2= 216 P = 0.03)

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

Total (95% CI) 192 188 100.0% 0.66 [0.45, 0.96] L 2
Total events 34 50

Table 1 Experimental Coetrol Risk Ratic Risk Ratio H i 2= 0,00 Chit= =92 (P= = | } }
eterogeneity: Tau*= 0,00; Chi*=1.03, df= 2 (P = 0.60); *= 0% r y y |
: v o i Study or Subgrowp  Events  Total Events Total Waight M-H. Random, 95% O Year M-H, Random, 95% CI 002 01 10 50
EPA and DHA content in three fish oil containing formulations. Testfor overall effect: Z= 2.15 (P = 0.03) Favours Omegs 3 Favous contrl

|

=.1.1 Omegaven LCT

. ] p Liang 2008 m 1M 1% 1.05 .07, 15.68] 2008 S — i : Chit= =2(P= P=
Omegaven® 10% SMOF” 20%  Lipoplus® 20% JI:::)UHI o e u:ﬁu_11,1_u?] 0on Test for subgroup differences: Chi#=1.03, df= 2 (P = 0.60), F= 0%

1
4
Makay 2011 2 1 17 1.5% 171016 1665 2011
4
1

- Fi i 1 il 1 1 11 1
Soybean oil £/100 ml 6 3 e & 2 Be% DA 116, 142) 2012 Fig. 1. Effect of different fish oil or fish o on infection rates in critically ill patients.

ium-chai Vel 2014 6 20 1.9% 0.1310.02,0.08] 2014
Medium-chain g/100 ml 6 10 Sabions! (i N - oA (022 050

triglycerides Tolal events: 12 L]

P i Heterogena ity Tau?= 0.00; Chi'= 343, af= & (P = 0.45); F= 0%
Olive ?ll £/100 ml 5 Test for overall effiect Z= 247 (F = 0.01)
Fish oil g/100 ml

5.1.2 Omegaven MCTILCT
Min i i Fiek 2005 B a0 12 30 1% 067 0.32,1.39) 2008
Han 2012 E T & 12 iR 057 0.24,1.81] 2012
/100 ml Thu 2013 1@ e 2 o ANre 064|039, 105] 2013
Swbtatal {35% CI) " 50 si0% 0,65 [0.44, 0.35]
g/100ml 144 . . Tatal events 7 Lt
g/100ml  2.69 . . 086 172 Heterogensiy: Taur = 0.00; ChF=0.01, &= 2 (P = 0.95), F= 0%
Tesstfus averall efect 7= 2.3 (P = 0.03)

Min i Min Max 5.1.3 Omegaven Clinoleic The fiSh OiI admixtures and the

Eadia-Tahull 2010 3 12 g 0.20[0.10,087 2010
(g/10gFO) 125 Sulitotal (85% CI) 13 E 0,29 [0.10, 0.82]

(¢/10gFO) 144 o N, two fish oiI—suppIemented |Ip|d

(g/10 g FO) 2.69 - 1 . - Test for veral effect T=2.33 (P= 0.03)

R emulsions are advantageous

Wil 2014 1 i}
Swhiotal {S5% Clj 20

o for the majority of patients

Teest fior overall effect 7= 0.00 (P= 1.00)

e W oo T —— compared to soy or soy/MCT

Senkal 2007 19 Ton R 083 0.32, 1.8 2007 B
Wichrnann 007 137 10 139 T0% 051018, 1.44) 2007 N . .
Viang 2012 12 43 30% 073048295 2012 s m IS 0 S d e to the
Subitotal (5% CI) 197 M2 21.3% 0,55 [0.30, 1.01]) - u I n u I r
Total svents i

Hetesogeneil: Taw’= 0.00; Chi*= 052, df=3 (P=0.81); P= 0%

Tastfor overall sflect I = 1.4 (F = .08 balanCI ng Omega_ 3 ConBent

Tatal (35% CIy 505 500 100.0% 0.55[0.42, 0.73] >
Total events & 108

Heterogeneity: Taw®= 000, ChP =691 a= 13 (P = 0.91% P= 0% [ll1 ‘,q
Tast for overall efiect 7= 4,18 (F = 0.0001)

Tust for subarown difierances: ChE= 294, df= 4 1P = 0.5} = 0% R Cimapa.2. {Fevours canrol
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1\@ POSUMOWANIE

* Suplementowane n-3 PUFA iv:

O
- jest bezpiecznym sktadnikiem zywienia

—jest dobrze tolerowane
l * Moze:
—zmniejszac ryzyko powiktan u chorych chirurgicznych
—zmniejszac ilosc dni LOS i LOV w ciezkiej niewydolnosci
oddechowe]

* Ta frakcja lipidowa jest naturalna czescia diety zbilansowanej i
jako taka nie powinna by¢ pomijana u ludzi chorych e
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