The new generation of lipid
emulsion for pediatric
parenteral nutrition
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Patients,

Goal of the nutritional therapy:
Optimal provision of energy and all necessary nutrients.
without further impairment of the situation of the patient
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Relevance o

«Oxidative stress is of particular concern in preterm or critically ill

infants:

*These infants are often exposed to high oxidative stress during:

® Infection

= Intensive care treatment

= Exposure to hyperbaric oxygen treatment

and are handicapped by low antioxidative capacity

«Butalso in those, who are on long-term parenteral nutrition

Lipids in

#1944 Helfrick & Abelson
(1. Pediatrics 1944, 25, 400-403)

Infusion of a 10% lipid emulsion made out of olive
oil and lecithin to a Smonth old girl with severe
malnutrition due to Hirschsprung’s disease.

Over 5 days this lipid emulsion contributed some
30% of the infused energy and was reported to be
well tolerated.

The girl grew and recovered obviously.

1961 Arvid Wretlind:
1. Industrially available and well tolerated lipid
emulsion based on soybean oil
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Antioxidant

—
defenses

Reactive oxygen

species
(free radicals)

HO" (hydroxyl radical): - most potent oxidant known
- extremely short half-life
- reacts at the site of its formation
- attacks most biological molecules
(carbohydrates, nucleic acids, proteins, lipids)
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Lipid peroxidation
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Lipid peroxidation and diseases

Cardiovascular disease
- Atherosclerosis
- Myocardial infarction

Pulmonary disease
- Respiratory distress syndrome

Oxygen ther:

Bronchopulmonary disease (BPD) in pediatrics
Chronic and acute inflammatory conditions

Trauma

- Sepsis
Bums

Lipids

FFA IV Lipids (TG)

Evolution of IV Lipid Emulsions

1st i 2nd i 3rd
LCT-based Reduce LCT —
(e (YIS Intro. 63 and/or w9
Soybean oil (@6)  MCTILCT mixture Fish oil, Olive oil
Safflower oil (soybean, coconut 0ils)  gjiye/soybean/coconut,
PUFA Stictired Olive/soybean/fish/coconut
PUFA+ SFA SFA+MUFA+PUFA(w>3 or

not)

On evolution; Reduce soybean oil contents and add others.
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*Morlion B et ol Clin Notr 1997; 16(51):49
First P and Kuhn KS. Clin Nutr 2000; 19:7-14

> Adolph M. Cin Nutr 2003; 20(53):11-4

“Grimm H et ol JPEN 1994, 15:417-421

< Grimm H ond Kraus A. Arch Surg 2001, 386:369-376.
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“...today an n-6/n-3 ratio of about 2:1 to 3:1 is regarded to have
only a minor impact on immune function. This ratio may be
achieved by supplementation of standard lipid emulsions with a
fish oil-based lipid emulsion, or using the latest generation lipid
emulsions which include fish oil.”
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Mayer etal. Curr Opin Clin Nutr Metab Care 2006|

FA Composition of IV Lipid Emulsions

LCT-based Reduce LCT (@) ntroduce. w3 andlor wo

(PUEAich) Introduce MCT (Reduce w6 and SFA

insaipi® | potunair® | suctolipa® | omegavers | cinoteie | Lpopiuse | sworipie®
2 mCTACTooW! | 20! e | 2o | oo 20

Ofsouce | 100%soy 5% coconut | 36% coconu | 1000 fish | 803 olve | 509 conomu | 3056 soy
50 50y 4% 50y 2 0% soy | 30% coconut
10 fsh | 25% olve

15%
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1. Dose-Dependent
2. Effects of mixtures are diff. from separated dose

Composition of IV Lipid Emulsions

Percentage of ota ipd emsion
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How to Choose IV Lipids in pediatric
patient

. Stability of emulsion (alone / in AIO)
PUFA & Peroxides

Safety : long-term use, toxicity
Doses of anti-oxidants

Ratio : SFA / MUFA / PUFA

. Ratio : N-6 / N-3

Immune function

Anti-inflammation

. Antioxidant
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New generation of lipid

« 1. ClinOleic 20%

* 2. SMOF1ipid®

ClinOleic 20%
C18:1 n-9

(FDA prove for adult)

Comparlson O |p|a emulsions with mother's milk

Unsaturated fatty acids: Proportional portion of mono- and polyunsaturated fatty
acids

-> Compared to soybean oil emulsions: Carlson ., 19¢
ClinOleic has a fatty acid profile which is more similar to humav{.mil

High content of olive oil in
a-Tocopherol
Protection against peroxidation

Recommendations for a-tocopherol intake:
= 15 mg/d (Dietary Reference Intakes 2000, J. Am. Diet. Assoc. 200
0.4 mg/g PUFA

(British Nutrition Foundation's Task Force 1994, Valk et al. 2000)

Pironi et al. ClinOleic 20% Soybean oil 20%
Nutrition 2003
a-tocopherol 30 mg/L 27 mg/L =11 mg/L
PUFA =40 gl =120 g/ =60 gL
o 0.75 mg/g 0.225 mg/g =0.18 mglg
tocopherol/PUFA

ClinOleic is more in line with recommendations than soybean oil
emulsion as well as MCT/LCT emulsion,..,

For ntermaluse only

a-Tocopherol to protect against
oxidative stress
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For nternaluse anly

Lowest PUFA Content Minimize Potential Exposure to Oxidative Stress
ClinOleic PUFAZ £ /s 7 g+ § 22 RENEERS
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©,-6, DHA, EPA (PUFA), and vitamin E lipid emulsion content are important when the
risk of lipid peroxidation and oxidative stress is considered

eClinOleic has a low proportion of PUFAS? and is naturally high in the anti-oxidant
4
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Long-term pediatric study

Evaluate the safety and efficacy of ClinOleic vs
standard soybean oil emulsion

= Safety and efficacy
= Lipid profile
= Fatty acids in plasma and red cell phospholipids
= Peroxidation index

Double blind, randomised trial

Children aged <10y
(n=18)

Gouletal, 1999




Long-term pediatric study

Long-term pediatric study
Lipid Peroxidation

Long-term efficacy and safety of a new olive oil-based intravenous fat

emulsion in pediatric patients: a double-blind randomized study
0. Goulet et Am . Cln. Notr 1999, 70, 36-45.

LDL TBARS changes
TBARS (jmolf) * Patient group:
Run-in period double-blind 20 = i L O e T
—_—
—_— * Method:
PEDS PEDLS 10 ~ Long term study (TPN>3 months); ipid- and fatty acid profile, Peroxidation of
lipoproteins and erythrocytes, safety and efficacy
— (0=9) p<005 « Comparison with soybean oil
0 X
Medialipide—| e * Main statements:
DO ~ ClinOleic is safe in long-term d guarant
‘metabolism
D-30 -10 — With ClinOleic: lower total cholesterol
L —Intralipid (n=9) ClinOleic ® ~ VIDL und LDL less peroxidisable
= lower risk for formation of peroxides, which damage cell membranes,
lipoproteins.
D30+5 D60 +5 -20
Gouletetal, ExhalatioRBY1%202 and thiobarbituric acid re2X S0
g?_&?"s_u substances (TBARs) Goulet et al

ClinOleic 20 % in preterm infants

Evaluate the safety and efficacy of the olive oil emulsion ©)vs
standard soybean oil emulsion (S)

metabolic and clinical tolerance
polyunsaturated fatty acid (PUFA) status
vitamin E status

urinary malondialdehyde (MDA) excretion

Double blind, randomised trial

Preterm infants in a tertiary neonatal intensive care unit
n=33)

Gobel, Koletzko et . 200 g

ClinOleic 20 % in preterm infants

No group differences for:

= Plasmalipids
. Biochemical indicators for liver function and integrity:
total & conj. Bilirubin, ASAT, ALAT, y-GT, alk. phosphatase
. Differential blood counts, platelets, CRP
. Clinical events.
. MDA (malondialdehyde) excretion
. No serious adverse events

ClinOleic group showed:

afatty acid composition of plasma lipids more similar to that of
breastfed infants in the first week of life
Gobel, Kolerzko ot
2008 g

ClinOleic 20 % in preterm infants

Plasma phospholipid fatty acid composition

* atstudy end groups did not differ in plasma
phospholipid,arachidonic acid, total n-6 and n-3 metabolites
= olive oil group showed:
- higher values of the PUFA intermediates
C18:3 n-6 and C20: 3 n-6
- afatty acid composition of plasma lipids more
similar to that of breastfed infants in the first week
of life

Urinary MDA(malondialdehyde) excretion
* nodifference between groups

Gobel, Koletzko et
a1.2003 , g gt

Vitamin E status in preterm infants

8
O ClinOleic® Gobel, Koletzko et
202003,

B intralipid” 5

Summary.

Parenteral fat emulsions based on olive and soybean o
a randomized clinical trial in preterm infants
Gobeletal, IPGN 2003, 37161167

+ Patient group:
~ 33 preterm infants (gestational week 28-36)
*+ Method:
~ Randomised, double biind controlled study,
7 days TPN; Efficacy and safety, determination of
the fatty acid profile in plasma
Comparison with soybean ol (Intralipid)
Main statements:
~ ClinOleic s safe for preterm infants
~ Resultsin increased A-6-desaturation and chain
elongation of linoleic acid
~ Improved vitamin E-status.
> ClinOleic i a valuable alternative for preterm v
infants, being very often exposed to increased ey A Tdsiiisn
oxidative stress with concomitantly reduced
antioxidant status.

§7 g #<PUFA 7 52




FA Composition of IV Lipid
Emulsions of ClinOleic 20 %

* SAFA:14.5%

* MUSA:63.7%

* PUFA:22%

o W3:2.8%

* W6:19.2%

* W9:62.3%

Mid-term pediatric study in children
with a low EFA status

Design: Randomised, open, comparative

Number of patient: ~ ClinOleic n=8
Intralipid n=10
Age 257 months

Treatment duration: 17 days
Lipid dosage: 2.9 g/kg and day

Evaluation criteria:  Plasma and membrane fatty acid profiles

Munck et al.

Mid-term pediatric study in children with a low
EFA status
Correction of EFA deficiency

Mean (sem)

2. 5‘

1]
&3 EClinOleic n=8

a B Intralipid n=10
0.5}

| Deficiency limit
0
Baseline End (D17)

Mid-term pediatric study in children with a low EFA
status
Correction of EFA deficiency

Results:
. ClinOleic was very well tolerated
= ClinOleic enabled the signs of EFA deficiency
observed in the study population to be
corrected
= A balanced intake of fatty acids allows better
utilisation of the substrates and therefore
facilitates desaturation and elongation of the
chains
= In the ClinOleic group an increase of o -
Tocopherol and HDL- cholesterin was

observed i)
Pt

Potential Preservation of Hepatobiliary Function
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Potential Preservation of Hepatobiliary Function

= In an animal model of hepatectomy, liver regeneration following partial
resection was significantly higher in rats receiving CLINOLEIC versus
control solution or an MCT/LCT emulsion at 48 and 72 hours

49.1

=Control
BMCTILCT emulsion
CLINOLEIC

Liver regeneration rate (%)

agh 72h

“P <005 vs contol and MCT/LCT.

P s ot g o O .5 Aok Nt 20047612212,

Preserved Hepatobiliary Function in Burn
Patients

Parenteral nutrition providing a restricted amount of linoleic acid in severely
burned patients: a randomised double-blind study of an olive oil-based lipid
emulsion v. medium/long-chain triacylglycerols

A Garci-de-Lorenzo'™, R Derial, P. A’ S. Martinez Ratera', A, Le Brun, D, Evard’ and G, Berezir’
sl 261, 28045 Modid. Spin

Preserved Hepatobiliary Function in Burn Patients

A lower percentage of bum patients who received CLINOLEIC
had biochemical evidence of cholestasis after 6 days of PN
compared with those who received an MCT/LCT emulsion

100 N
81.8

Percentage of patents wi
cholestasis markers (%)
8
8

o
pe 008, MCTILCT emuision (1=11)  CLINOLEIC (n= 9)
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Preserved Hepatobiliary Function in Patients With Weight Loss

The Journal of Enternational Medical Rescarch
2005 o3

Comparison of Soybean Oil- and Olive
Oil-based Lipid Emulsions on
Hepatobiliary Function and Serum
Triacylglycerols Level During
Realimentation

S PALOV, | Craagvar AND M KvariL

Medical Department, Second Faculty of Medicine, Charles Unlverslly,
Brogue, Casch Republic
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Preserved Hepatobiliary Function in
Patients With Weight Loss
W Deterioration in liver function tests occurred si%gﬁcantly

more frequently in patients who received a soybean oil
emulsion compared with CLINOLEIC over a 2-week period
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P <0.05, CLINOLEIC vs soybean ofl emuisionfor combined fver furction tests.
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SMOF1ipid® ¢hie =
20% SMOFlipid

+30%  Soybean ol

*30% MCToil

.zsn Olive oil

*15% Fishoil

* Extra add vitamin E (dl-0-
tocopherol)
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Comparison: Human milk vs. SMOFlipid® 20%
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Soybean oil as part of SMOFlipid®

Soybean oil is a reliable source of the essential fatty
acids linoleic acid (-6 fatty acid) and

a-linolenic acid (w-3 fatty acid).
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i

In SMOFlipid" the soybean oil content is:
60 g/1000 ml (30% of the mixture)

to cover the essential fatty acid

requirements of patients receiving ,
F

total parenteral nutrition. ﬁ'

Essential fatty acids — requirements

ASPEN guidelines

To prevent essential fatty acid deficiency in
adult and paediatric patients with specialized
nutrition support:

- linoleic acid: minimum 1-2% of total energy intake
- a-linolenic acid: minimum 0.5% of total energy intake

SMOFlipid®  5.6% linoleic acid
0.7% a-linolenic acid

(calculation basis: 30% of total energy intake from lipids)

~
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MCT* as part of SMOFlip

SMOFlipid™ contains:

60 g MCT/1000 ml (30% of the mixture)

derived from purified coconut or palm kernel oil

This proportion guarantees the provision
of rapidly available energy and an

efficient triglyceride elimination
from the bloodstream.

* 40y vk (MCT) 7 i it @I £
2§ seeripths (iR Sz A

“Mediom chaintighcerides

MCT e

act as rapidly available energy source
Peig @l £ kiR

are taken up into mitochondria mainly in a carnitine
independent pathway # % i if # & ([ i i& » fstig * 4

lead to controlled triglyceride levels due to quick
elimination
T 2 p kA

are well tolerated in a proportion < 50%
5 vhge A8 NCTEY B B50%1 R » A4 4 &4 £ 1
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Olive oil as part of SMOFlipid®

SMOFlipid* contains:

The olive oil share together with the other oil components guarantee a
balanced fatty acid supply. The inclusion of olive oil decreases the total
PUFA content of the emulsion.
A B <3 G v OIUFA)
B R s A 5 R efery e (PUFA) g £

live ofl 5/ BAREE( L, 3% HDL cholesterol
FRE(S L B R BASET A i Nate 1995, 67129-135

Giraation 1970 41(5uppl 1111211
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Minimumigz/b:
50 mg a-tocopherol equivalents for ICU patients
Up to:

100-200 mg a-tocopherol equivalents in special
critically ill patients (e.g. burns, ARDS)

erger and Shenkin (2000)Traceelements ad viamins
From nutritionsupport topharmacoogic nutstion i th CU.

80-100 mg a-tocopherol daily in critically ill patients
“

olgh . WienerKiische Wochenschnfe 2003

e RERRE
~ 1 mg a-tocopherol (~ 1.1 1U)
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Fish oil f&%55?
GFF AT HE0?

Elimination &
a double-blind cro:

lunteer study

lunteers 12 i 5 fi A+
ht/h over 6h

Ision 20%

r a wash out phase of 6 days
, clinical laboratory

, temperature,
fore and every hour during

Schlotzer E, Kanning U. Ann Nutr Metab 2004; 48: 263-268

;s

Fish oil:

Bleeding tendency concern??
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SMOFlipid® contains:

~ 200 mg dl-a-tocopherol/1000 ml
~50 mg dl-a-tocopherol/250ml/bottle
~20 mg dl-a-tocopherol/100 ml/bottle

- for adequate antioxidative protection #% i %_fj fi§ 1t iEE
- to prevent antioxidant depletion i [# #.3 i 4+ s 8
- to maintain an adequate vitamin E status f8.4% & Vit Bk &
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Liver function and

Design: Double-blind, controlled,
randomised clinical study

Patients: 20 patients after major surgery

TPN: PN over 5 postoperative days,
lipid intake 1.5 g/kg BW/d, amino
acids
1.5 g/kgBW/d, glucose 3.5 g/kg BW/d
Groups: 1) Control: soybean oil emulsion 20%
2) SMOFlipid” 20%

Antébi H. et al IPEN 2004;

44 postoperative surgical patients with an indication for parenteral
nutrition

Patients were thus allocated to one of two nutrition regimens:
~ SMOFlipid (n=22), ClinOleic (n=22)

. Lipid during 5 days and
venous blood samples for measurements of
— AST

- AT

~ a-GST
(a-glutathion S-transferase)

« Blood test time
- 0o Before start of PN
- Day 2
- D5 Day5.

Effect of a new type of

d clinical study
ich analysed lipid and
parameters

, 14 soybean oil emulsion)
peratively,
ds/kg BW/d;
W/d; 3-4 g glucose/kg BW/d

ulsion 20%
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SMOFlipid” group: Lower triglyceride increase from day O (before start of infusion)

to day 6 (following the end of the infusion for over 5 days)

* There was no significant difference at d0, but at D2 and D5 significantly
lower AST, ALT, and a-GST ( -glutathion S-transferase) levels were
found in SMOF group compared to the control group.

— AST (SMOFlipid®: 31 £ 14 vs. Olive-Soybean Oil: 56 £ 45 u/)
— ALT (SMOFlipid®: 26 * 15 vs. Olive-Soybean Oil: 49 * 44 u/l)

~ -GST (SMOFli

: 67 vs. Olive-Soybean Oil: 24 +27 ug/l)

e
it L sk

increase
B R
u SMOFiipid
) Soybean ol
pan

feE———
Higher incorporation of -3 fatty acids into plasma
phospholipids in the SMOFlipid” group.

Grnm et Eur Nutr 2006085 g

Hepatocellular integrity in patients requiring parenteral
nutrition: comparison of fish oil containing new lipid
emulsion versus a lipid emulsion based on olive and soybean
oil
S. Piper, 1. Schade, R. Beschmann, K. Rshm

Euro J Anaesthesiology 2009

iaanitean

* Hepatic integrity was well retained with the
administration of SMOFlipid® whereas in
patients receiving a lipid emulsion based on
olive and soybean oil, liver enzymes were
elevated indicating a lower liver tolerability.

immunomodul;
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1 Soyhean ol smubsion 8 SMOFipid®

= datistically signicans diMarencs bdtawen ghonps{p < 008)
Higher increase in leukotrienes (LTB) production and
a maintained LTB, production in the SMOFlipid” group.
ASMOFlipid *3&461) LB, 11 » EL LT8, (.
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SMOFlipid®

® Safety and tolerance
— Controlled serum triglyceride levels
— Beneficial effects on liver function
® Increased concentrations of -3 fatty acids in
plasma and cell membranes .y« »
® Immunomodulatory and anti-inflammatory
effects

LIPS T

SMOFlipid® 20% - Clinical

experience
Clinical Studies => double-blind, randomized,
controlled
+  Devlieger/Rayyan preterm babies
+ Tomsits preterm babies

- Goulet =>home PN infants and children

Case reports

«  Rafeeq/Protheroe et al 2009

+  Ferreira/ Koeglmeier et al 2009

* Anish Aetal 2010

*  Pichler) etal 2010 => retrospective study

General remark:
SMOFlipid 20% has proven safety and efficacy
=> Approval paediatric indication: European MRP countries!
=> Approval paediatric indication: Australia, Malaysia and

8

South Korea, Taiwan o
]

Parenteral nutrition with a lipid emulsion containing a mixture of soybean, olive,
medium chain triglycerides and fish oils ~ a randomized, double-blind study in
P inf: iege . JPGN. it

Fatty acid pattern in red blood cells post-treatment (mean * SD)

o0 wa/ut) svorivic

Dsoybean o emusion

Parenteral nutrition with a pm emulsion based on sa;sean
0il,MCT, olive oil and fish o preterm neonates
Rayyan M et al.; Acta Paediatrica 2009; 98 (Suppl 460):17.

Bilirubin decrease post-treatment.

Wsworios Convolled senum ighycerde | Schlozer £ Kanning | AMGbiF. et a
ORI OSETS Esorbean ot emusion levels. AN Nutr Metab 2004 | JPEN 2004
M8t (TC) AR
S.N.Piper etal
N Criical Care 2000
Benefical efectsn Iver Ao eta SNPperetal
. funcion JPEN 2004 Euro 3 Anaesthesiology 2009
ML CUTE s
Increased concentatonsof @3 | Grimm Hetal
faty acidsin plasma and cell | Eur ) Nutr 2006
membranes
3 RN
Immunomoduatory and ani- | Grimm H etal X 0. Rormeta
inflammatory effecs Eurd Nutr 2006 CriicalCare 2008
LD, R
= vass Improved snioxidant s v era Grmm Aetal
Eur g Nur 2008
Reduced length ofhospita sy | Mertesetal Grimm Hetal
PHEER Ann Nt Metab 2006 | Eur I Nutr 2006

SMOFlipid¥es R #

Summary

ClinOleic for pediatric patients

«ClinOleic offers:
= Registered product for the pediatric patient population
= Clinical exper different patient i

= Proven product safety and tolerance
= Short and long-term support in pediatric patients

+And in comparison to soybean oil emulsions even more:

= Fatty acid profile, which is more similar to human milk when compared to
soybean oil emulsions

= A more physiological faity acid profile of plasmalipids in preterm infants as it
ismore similar to that of breast-fed infantsin the first week of life

= Advantageous effects on vitamin E status and decreased lipid peroxidation
rates

SMOFLipid® - clinical experience

® Safety and tolerance
— Controlled serum triglyceride levels
~ Beneficial effects on liver function
.

Increased concentrations of w-3 fatty acids in
plasma and cell membranes

® Immunomodulatory and anti-inflammatory effects
® Improved antioxidant status

Clinical outcome:
- Reduced length of hospital stay *# i

Thanks for your attention




