Controversia en el uso
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Evolucion de las emulsiones &

~lipidicas
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APORTE DE LIPIDOS (IV)
] e s ]

Fabricante Fuente de Linoleico o Linoleico EPA DHA n-6n-3 oTocoferol Fitosteroles
Distribuidor Lipidos Ratio mg/L mg/L
IVFE disponible solo en Estados Unidos

ntralipid Fresenius Kabi / Baxter 100% Aceite de soja 44-62 4-11 (0] 0 71 38 348+33

Liposyn Il Hospira 100% Aceite de soja 54,5 83 0o 0 7:1 NA NA

IVFE disponibles solo fuera de los Estados Unidos

Fresenius Kabi 100% Aceite de soja 44-62 411 0 [ 7:1 38 348433
“ Baxter/Teva 100% Aceite de soja 52 8,5 0 0 71 NA NA
Lipovenoes Fresenius Kabi 100% Aceite de soja 54 8 0 0 71 NA NA
0o 0 7:1 NA NA

Lipovenoes Fresenius Kabi 100% Aceite de soja 54 8
10%PLR

Intralipos Mitsubishi Pharma 100% Aceite de soja
10%

| LipofundinN | B.Braun 100% Aceite de soja 180140 NA
Soyacal Grifols Alpha 100% Aceite de soja 46,4 8,8 (0] 0 7:1 NA NA
Therapeuticas

Nihon 100% Aceite de soja NA NA

Structolipid Fresenius Kabi 64% Aceite de soja 85 5] 0 0 71 6,9 NA
20% 36% MCT
ICT

NA

NA

Li n B.Braun 50% Aceite de soja 200+40
MCT, 50% MCT

o

M

ClinOleic Baxter
20%
Lipoplus B.Braun 40% Aceite de soja A .7 190430
50% MCT
10% Aceite de pescado

Fresenius Kabi 30% Aceite de soja
30% MCT
25% Aceite de oliva
15% Aceite de pescado

Fresenius Kabi 100% Aceite de pescado

NA

50% Aceite de soja
50% MCT

20% Aceite de soja
80% Aceite de oliva

150-296




COMPOSICION DE LA NP

Macronutrienes Micronutrientes

e Hidratos de e Electrolitos

carbono e Vitaminas

e Lipidos  Oligoelementos
e Aminoacidos




APORTE DE LIPIDOS (I)

Dosis inicio Incremento Dosis max.
Pretérmino  0,25-0,5 g/kg 0,25-0,5g/kg 3 g/kg/dia
Neonato 0,5-1 g/kg 0,5-1 g/kg 4 g/kg/dia
Infantil 1g/kg 0,5-1 g/kg 4 g/kg/dia

Nifios 1 g/kg 1 g/kg 100 g

Su administracion previene la aparicion de déficit de acidos grasos
esenciales

Los ac. grasos libres desplazan la bilirrubina ligada a la albumina.
Para evitar aumentar el riesgo de Kernicterus, se limitara el aporte a 2
g/kg/dia en prematuros en rango de fototerapia




Funciones de los lipidos

e Principal combustible energético
e Suministra AG esenciales: ac. Linoleico y ac. a-linolénico

ﬁ

e Formacion de membranas biologicas
» Defensa de Organos internos, y termorregulacion corporal

* Ayuda en la absorcion y transporte de vitaminas liposolubles y
otros micronutrientes esenciales

_

» Senalizacion intercelular e intracelular
* Regulacion en la expresion de ciertos genes
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Papel de la carnitina en el
acalaramiento de los lipidos
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Acidos grasos esenciales

HO

3
, (o]
Acido alfa-linolénico (ALA, C18:3, omega-3)
HO

o]
Acido linoléico (LA, C18:2, omega-6)

No pueden ser sintetizados por el feto, los
recibe a través de la placenta

Durante las ultimas etapas de la
gestacion se acumulan

La grasa blanca representa el mayor
reservorio de w-6 y w-3
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Biosintesis del ARA, EPAy DHA
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Funciones de lo%»-3 en el desarrollo
del feto

Favorecen la fluidez, la estabilidad y la funcion de las membranas
celulares y del cerebro y la retina

Estimulan la expansion de la membrana celular

Estimulan las proteinas de membrana: receptores, canales idnicos,
enzimas

Regulan vias de senales de transduccion

Modulan la neurotransmision dopaminérgica, serotoninérgica y
colinérgica

Influyen en la expresion de genes

Estimulan la plasticidad sinaptica

Estimulan la funcion de los conos y bastones

Favorecen el neurodesarrollo y la funcion cerebral y visual

Inhiben la apoptosis neuronal. Inhiben la respuesta inflamatoria y el
estrés oxidativo




Los sistemas enzimaticos de elongacion-
desaturacion no estan completamente
desarrollados en el recién nacido

Los recién nacidos pretérmino con minimas
reservas de grasa se hallan en peores
condiciones, ya que no han recibido en el tercer
trimestre los acidos grasos esenciales y los AGPI
a través de la placenta

Tras el nacimiento, la dieta es la que influye en la
composicion de AG en los tejidos
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| AGPIs en los recién nacidos

e Los w-3y w-6 para el desarrollo cerebral y
cognitivo

e EIDHAYy el ARA son los principales componentes
del cerebro

* Los bastones de la retina tienen mas de 50%
de w-3, principalmente DHA

 Limitada capacidad para - | * Leche materna o
elongar y desaturar ALy ALN y :> formulas
para producir ARAy DHA enriquecidas en AGPI




Contenido graso de la leche

humana
‘ lechede  Leche
Calostro = 4ansicisn ~~ materna

—————————————

AG esenciales y sus
derivados de cadena
mas larga

Los recién nacidos pretérmino alimentados con leche de su propia
madres reciben 140 mg/dia de AG w-3, la mitad como AGPI w-3,
cantidad mas que suficiente para cubrir las necesidades




British Journal af Nutrition (2007), page | of 5 doi: 10.1017/800071 14507764747
* © The Authors 2007 ,

Consensus Statement
Dietary fat intakes for pregnant and lactating women

Berthold Koletzko'*, Irene Cetin® and J. Thomas Brenna® for the Perinatal Lipid Intake Working Group

'Dr. von Hauner Children's Hospital, University of Munich, Germany
2Department for the Health of Woman, Child and Neonate, IRCCS Foundation Po.Ma.Re., University of Milan, Italy
*Division of Nutritional Science, Cornell University, Ithaca, NY, USA

Enhanced maternal dietary intakes of DHA increase fetal
supply and lead to higher DHA concentrations in cord
blood'®. A higher DHA supply to the fetus during pregnancy
and to the infant after birth was associated with beneficial
effects on the development of visual acuity, cognitive func-
tions and attention, maturity of sleep patterns, spontaneous
motor activity, immune phenotypes in cohort studies and in
a limited number of randomized clinical trials'”~2%. Further
randomized trials with large sample sizes of pregnant
women are currently in progress, which should provide more
information on the extent of benefits. Based on the infor-
mation available at this time, it is advisable that pregnant
women aim at achieving an average intake of at least
200 mg DHAJA. Supplementation of lactating women with
200mg DHA/A increased human milk DHA content by
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Trastornos hepatobiares
~asoclados ala NP

.

\

/ \\.

Esteatosis

Acumulacion de grasa en el higado
Predomina en adultos

Se manifiesta con un elevacion de las
transaminasas

Sobrealimentacion

Aunque es una enfermedad benigna, es

posible que progrese a fibrosis o cirrosis




Trastornos hepatobiares
s, Aﬁ_gmr:iados a la NP

Litiasis 0
barro biliar

N \
\\

* Relacionado con la falta de estimulacion

enteral

La ausencia de ingesta oral da lugar a la
disminucion de la colecistocinina (CCK),
a la disminucion del flujo biliar y la

contractilidad de la vesicula biliar
Guarda relacion con la duracion de la NP




Trastornos hepatobiares
asociados a la NP
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Colestasis

Transtono  caracterizado por una

~disfuncion de la secrecion Diliar u
" obstruccion biliar

Predomina en ninos

Se presenta generalmente como una
elevacion de FA, GGT y la concentracion
de la bilirrubina conjugada, acompanada
0 no de ictericia

Diagndstico: Bilirrubina directa mayor de
2mg/dl o mayor del 20% de la bilirrubina
total




Factores relacionados con los
trastornos hepatobiares

Calorias
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Emulsiones
grasas /

*Los TCM se metabolizan a mayor velocidad

Fuente de RBrFPInsss

TN » B-oxidacion de los TCM tiene baja
IIpIdOS dependiente de la carnitina

*Se obtienen de los aceites vegetales

SHeL1(=10][=5F) «No se metabolizan eficazmente a ac. biliares

e Dificultan el flujo biliar

*Velocidad de infusion excesiva
* Dosis elevadas de lipidos



Clinical Research
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Cholestasis, Bronchopulmonary Dysplasia, and Lipid
Profile in Preterm Infants Receiving MCT/w-3-PUFA-

Containing or Soybean-Based Lipid Emulsions

Maria Skouroliakou, PhD'; Dimitris Konstantinou, MD’: Charalampos Agakidis, MD’;
Natalia Delikou, RD; Katerina Koutri, RD’; Marina Antoeniadi, MD’;
and Thomais Karagiozoglou-Lampoudi, MD?

Nutrition in Clinical Practice
Volume 27 Number &

December 2002 §17-824

& 2012 American Society

for Parenteral and Enteral Nutrition
DO 1001 177/08R4533612454547
http:/incp.sagepub.com

hosted at

htip://online sagepub.com

®SAGE
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| HColestasis | &

e Se considera que la elevacion de la concentracion
de bilirrubina conjugada es el principal indicador,

Frematuros con el umbral establecido en 2 mg/dl o mayor del

2012 20% de la bilirrubina total
(64
‘"\pacientes}
Bilirrubina
directa o :
16 2  Bilirrubina
pacientes >20|;/° de Pacientes  directa
& |ilirrubina (82%) , >2mg/dl
total '

La duracion media de la NP fue de 17,8 dias (rango 5-47) en pacientes
que desarrollaron colestasis, y de 9,0 dias (rango 3-23) en aquellos que no
manifestaron ninguna complicacion hepatobiliar
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Nutrition in Clinical Practice
Volume XX Number X

A.S.P.E.N. Position Paper: Clinical Role for Alternative Month 3012 143
i £ 2012 American Society
Intravenous Fat Emulsions merican Society

for Parenteral and Enteral Nutrition
DOL 1077083453361 2439396

http://mcp.sagepub.com
hosted at

http:/online. sagepub_com

Omega-6 Fatty Acids Omega-3 Fatty Acids

Arachidonic Acid (AA) Eicosapentaenoic Acid (EPA)
20:4 nk 20:5n3

Cyclooxygenase (COX) Lipoxypenase Cyclooxygenase (COX) Lipoxygenase

Prostanoids Leukotrienes Prostanoids Leukotrienes
Prostaglandin E2 (PGE2) Leukotriene B4 (LTB4) Prostaglandin E3 (PGE3) Leukotriens BS (LTE3)
Prostaglandin [2 (PGI2) Leukotriene C4 (LTC4) Prostaglandin 13 (PGI3) Leukotriene C5 (LTCS)
Thromboxans A2 (TXA2) Leukotriene E4 (LTE4) Thromboxane A3 (TXAY) Leukotriene E5 (LTES)

|

More Pro-Inflammatory Less Pro-Inflammatory




Clirsica! Mutritien 31 {3012} 322-328
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Clinical Nutrition

journal homepage: http:/fwww slaaevier.com/locatalclnu

Randomized control trials

Pre-treatment with an intravenous lipid emulsion containing fish oil
(eicosapentaenoic and docosahexaenoic acid) decreases inflammatory markers
after open-heart surgery in infants: A randomized, controlled trial™=>

Bodil M.K. Larsen®"¢, Laksiri A. Goonewardene %2, Ari R. Joffe *%, John E. Van Aerde ©&,
Catherine ). Field®?, Dana Lee Olstad *°, Michael T. Clandinin **%*

Table 2
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Short-Term Use of Parenteral DR
Pareniems! ses Posadl Soericdza

Nutrition With a Lipid Emulsion TR s
Containing a Mixture of Soybean Oil, WL
Olive 0il, Medium-Chain

Triglycerides, and Fish Qil: A
Randomized Double-Blind Study in

Preterm Infants

Maissa Rayvan, MD'; Hugo Devlieger, MD, PhD';
Frank Jochum, MD, PhD? and Karel Allegaert, MD, PhD'

Feneeetal dhicimoer Tha clincal nowarch of Karel Allsgaest is scpporad by the Fund fror Sciantifc Fasarch,
Flomdary [Balgium ! iy o Fund | Cleical 1 B hip (RO %) and o rewanch grant [} 308405 N

Thw study v crmduchd for regiemaliom purpnss end ifeneeor was spomsrad by Frsame Ko, Sed Homiurg,
Carrmemy Hage Durvlorgar anad Fraxh fichum bavwe racahaa spesksey bonmmaris aond amislimg faer from Frosmos
Kalri. Tha peblicatim of the supplisem = which this anicle appasn o spomarmad by Nawié Naerition Instimis.
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0 riginal Communication

Walums 34 Nurer 3

A New Intravenous Fat Emulsion B s o
» » - ™ Farerimra. and Enfiersl Sutriion
Containing Soybean Qil, Medium- R

Chain Triglycerides, Olive Oil, R ok
and Fish Qil: A Single-Center, Double-

Blind Randomized Study on Efficacy
and Safety in Pediatric Patients
Receiving Home Parenteral Nutrition

Olivier Goulet, MD, PhD!; Helena Antéhi, MD, PhD? Claude Waolf, PhD?;
Cécile Talhotec, MD': Louis-Gérald Alcindor, MD, PhD? Qdile Corriol, PhD?;
Michele Lamor, RN'; and Virginie Colomb-Jung, MD, PhD'

Firancial disciogure: This study wwas supported by Fresenius Kabi, Bad Homburg, Germany



Oricmat ArticLe: HepaToLOGY anvD NUTRITION

Safety and Efficacy of a Lipid Emulsion Containing a
Mixture of Soybean Oil, Medium-chain Triglycerides,
Olive Qil, and Fish Oil: A Randomised, Double-blind
Clinical Trial in Premature Infants Requiring
Parenteral Nutrition

*Erika Tomsits, “Margit Pataki, “Andrea Tilgyesi, “Gyérgy Fekete, "Katalin Rischak, and "Lajos Szolldr



Recomendaciones

® The use of commercial lipid emulsions based on

¥ LCT {sovbean oil or olive oilfsovbean o), or

o ESPEN physical muixtures of MCT and LCT can be

A T Europsan Socisty for Ghinical Natrten and Wstabolism considerad penacally safe in infanis and children.
; LOE 1

« There i8 currently no evidence (based on clinical
cutcorne data ) supporting the advantage of any of
the hipid emuolsions that are currently available.

Position Paper

American Society for 4
Parenteral and Eﬁ&ra] Nutrition
LEADING THE SCIENCE AND PRACTICE OF CLINICAL NUTRITION = — T &
- A.S.P.E.N. Position Paper: Clinical Role for Alternative
Intravenous Fat Emulsions

There are no new randomized controlled trials since the 2009 update and hence there are no changes to the following
summary of evidence.

. {0 Critical Care Nutrition Discussion: The committee noted a large reduction in infectious complications associated with withholding lipids albeit this effect maybe due to
| reduced calories or the absence of lipids. The feasibility and cost favoured withholding lipids. One of the studies excluded mainourished patients

(McCowen) while the other excluded patients with essential fatty acid deficiency (Batistella). The committes expressed concems over the effects of
long term fat free parenteral nutrition and the paueity of data in mainourished patients. The committee decided that while the concerns regarding
withholding lipids (i.e. hypocalaric nutrition and essential fatty acid deficiency) were probably minimal for those patients tolerating some EN and
requiring PN for short term {< 10 days), this cannot be extrapolated to those who have an absolute contraindication to EN and need PN for a longer
duration. Given the emerging evidence around the potential benefits of omega 3 fatty acids. it was agreed that this recommendation be made
specific to withholding fipid emulsions that were hioh in sovbean oil.
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INTRAVEMOUS LIPID EMULSIONS CONTAIMNING FISH OIL {FO-LE} ARE NOT ASSOCIATED WITH [MPAIRED
GROWTH IN PRETERM INFANTS (P1) ON PARENTERAL NUTRITION (PH).

C. Biagetti (1), R. DMAscenzo (1); M. P. Bellagamba (1); C. Spagnoli {1); M. Malatesta (1); P. E. Cogo (2);
W. P. Carmielli (1)

{ 1) Bivigion of Neonctology, Polytechnic University of Morche; (2] Cordioc Angesthesial Intensive Care Unit,
Bambino Gesd Children’S Hosplicl

Background And Alms: Long chain n-3 fatty acids (n-3 LCPUFA) play a pivotal role during CHS
development and the provision of dotosahexaendic acid (DHA) is recommended for the Pl However there
i% a concern that oral FO, rich in DHA, may adversely affect growth of Pl (Carlson et al. Lipbds 1992) as it
decreases arachidonic acid (ARA). Over the past 2 decades no new data became available to confirm ar
refute this finding as FO is often used in association with a source of ARA. In very recent years FO was
added to the fat blend of intravenows lipid emulsions (LE) for the PN of the Pl and information on growth
is lacking. We studied the effect of FO-LE on the growth of Pl an PH.

Methods: We retrospectively reviewed the growth data of 235 Pl (BW<1250g) consecutively admitted to
our HICU between 2008 and 1012 whe recerved routing PH starting within 1h of life, according to a well-
defimed PM scheme. As part of several clinleal trials, study patients received one of 5 LE. LE were 1=FMS
(10% FO, 40:50 MCT;Soybean oil), 2=MOSF (15% FO, 30:30:15 MCT:5oybean oil:0Olive oil), 3=5 (100%
Soybean oil), 4=M5 (530% MCT and 50% Sovbean oil) and 5=05 (B0I% Olive ofl and Z0% Soybean oil). In this
study we grouped the patients who received the FO containing LE, FM5 and MOSF (FISH) (n=101, GA
199215 d, BW 9602176 g} and those without FO, 5 M5 and 05 (CONTR) (n=134, G4 198215 d, BW $612192
gl. We compared macrenutrient and energy intakes during PN and enteral feeding (EF}, anthropometry at
birth and at 36 weeks post-menstrual age {36w-PMA) and growth velocity.

Results: Anthropometry at birth was

| FISH (n=1a) | € 0N TH {m=1 3
v s Hoe similar between groups. Mo differences

PIN-Muir-Protein Enorgy (Keabkg) | B93#30 PEETE2 f.4  were found between the two study

| groups in PH and EF macroenutrient and
Px-Amsino Ackd (2hg) 4118 =26 4 energy intakes from birth to 36w-PMA,

— — = as well a3 in mothers milk (MM} and

EF-Mon-Frowem Energy (Kenl ks_:;._ RECTSETE LRIl b T¥ infant milk formula (IMF) volumes
EF-Prosein{p kg | =T 154=34 tg  (Table 1). Anthropometry at 36w-PMA

| and weight gain from birth Lo 3éw-PMA
MM (mblkg) (Fra TEIT 0] ETTR R0 T T are shown in the Table 2. There were
- | nosignificant differences in the main
IMT (mbkgh MR+ 2600 28712550 [ 0.5

complications of prematurity (not

. shawm).,

Table 1. Cumulative Nutritional Intakes from birth to 3éw-PMA FISH (n=101) CONTR (n=134) p PH-Hon-
Protein Energy (Keal/kg) 8931396 9464582 0.4 PH-Amino Acid (g/kg) 41218 44226 0.4 EF-Hon-Protein
Energy (Kcal/kg) 453041713 451041577 0.9 EF-Protein (g/kg) 153254 154254 0.9 MM {ml/kg) 37233157
34022960 0.4 IMF (ml/kg) 308122640 287122559 0.5 Table 2. Anthropometry at 36w-PMA and growth FISH
{n=101) CONTR {n=134} p Weight (g) 19414£326 18%31320 0.3 Total Length {cm}) 42.911.3 47.94¢2.3 0.8 Head
Circumference [cm} 30.8£1.5 30.621.4 0.2 Weight-505 variation [Birth-36w-PMA] -1.120.6 -1.220.6 0.03
‘Weight gain [Regained-BW-Iew-PMA] (g/kg/d) 17.122.5 16.5:1.4 0,06 Weight galn [Regained-BW-1800 ¢]
(g kg/d) 17.522.8 16,822.8 0.04

Conclusions: In this large cohort of Pl on PN the use of FO-LE was not associated with impaired growth,
Further work is needed to investigate other safety aspects of FO-LE in Pl and their impact on long term
neurodevelopment.




APORTE DE LIPIDOS

Aporta cantidad
suficiente de AGE

Aporte de EPA y DHA

Aporte rapido de
energia




- Aporte de lipidos
] T ]

Fabricante Fuente de Linoleico o Linoleico EPA DHA n-6n-3 oTocoferol Fitosteroles
Distribuidor Lipidos Ratio mg/L mg/L
IVFE disponible solo en Estados Unidos

ntralipid Fresenius Kabi / Baxter 100% Aceite de soja 44-62 4-11 (0] 0 71 38 348+33

Liposyn Il Hospira 100% Aceite de soja 54,5 83 0o 0 7:1 NA NA

IVFE disponibles solo fuera de los Estados Unidos

Fresenius Kabi 100% Aceite de soja 44-62 411 0 [ 7:1 38 348433
“ Baxter/Teva 100% Aceite de soja 52 8,5 0 0 71 NA NA
Lipovenoes Fresenius Kabi 100% Aceite de soja 54 8 0 0 71 NA NA
0 0 7:1 NA NA

Lipovenoes Fresenius Kabi 100% Aceite de soja 54 8
10%PLR

Intralipos Mitsubishi Pharma 100% Aceite de soja
10%

| LipofundinN | B.Braun 100% Aceite de soja 180140 NA
Soyacal Grifols Alpha 100% Aceite de soja 46,4 8,8 (0] 0 7:1 NA NA
Therapeuticas

Nihon 100% Aceite de soja NA NA

Structolipid Fresenius Kabi 64% Aceite de soja 85 5] 0 0 71 6,9 NA
20% 36% MCT
ICT

NA

NA

Li n B.Braun 50% Aceite de soja 200+40
MCT, 50% MCT

o

M

ClinOleic Baxter
20%
Lipoplus B.Braun 40% Aceite de soja A .7 190430
50% MCT
10% Aceite de pescado

Fresenius Kabi 30% Aceite de soja
30% MCT
25% Aceite de oliva
15% Aceite de pescado

Fresenius Kabi 100% Aceite de pescado

NA

50% Aceite de soja
50% MCT

20% Aceite de soja
80% Aceite de oliva

150-296




Intravenous lipid emulsions for infants: when and which?

Ferthold Knderzho

Am J Clin Nutr 2012, 96: 225-6.

TABLE 1
Typical costent of mapsr PUFAS in mesare humen milk asd in commerssl LEs comesly regissesad for padisne parenienal autrthon in most pans of the
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PLUFAS

Linnleic (18: 2n=6y  3-Linalenic (18:3n=3) Arachidonic (20:3n=6p EPA (ME5n-3) DHA (22:f0=3)

% ay” peal ey acsdi

Bizrore humen milk {Eoropean women] 110 o9 1.5 [}
Lo erslsions Besed o
S0 1R e B T8 Trce Trace Trace

S0 SRMCT 50% Fa 34 Truce Trece Trace
S50 A 5eiolive ol BIME: 122 24 Trace Trace Trace
SO MO T 300 alive oil 25% kol 15% 186 24 Trace 34 2.2
S0 MO T S0 fih o4l 1IFE i ol Truce 13 15
T Vartstion of fany acid comnposson of LEs inay ooior Enen hach 0o baich, Mishfied froo neferenoes 10 amd 11, LE. Tl omulsion; ST, midisn-

chain gl vearides SO, sopbean ol
T yiyhee for human-mik famy scids are med s,

.2




Emulsiones recomendadas

[ Soja

e Fitosteroles

* Desequilibrio pro-oxidante (déficit de vit E) y pro-inflamatorio (exceso
de w-06)

Soja-coco

* Bien tolerado y adecuada Vit E

Aceite de oliva

* Beneficiosa por AG monoinsaturados
e Déficit de w-3y Vit E

Soluciones mixtas

* Beneficiosa por equilibrio MCT, w-3, soja (y oliva)
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Lipoplus 20%® vs SMOFlipid 20%®

Aceite Lipoplus 20% ® SMOFlipid 20% ®
Soja ' 40% ‘ 30%
MCT 50% 30%

Ui 0% ‘ 25%

Pescado | 10% | 15%

Fitosteroies




9 ¢
Existe controversia en el uso de\8
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