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e Parenteral Nutrition (PN): in patients not fully
tolerating enteral nutrition/intestinal failure (IF) [1].

 PN-associated liver disease (PNALD): cholestasis and
exclude other causes of liver injury [2,3].

direct bilirubin( [34.2 mmol/L])
[4].
 The mechanism of PNALD is multifactorial: Immature
liver function, inflammatory mediators, short bowel

syndrome, parenteral nutrition components
(especially lipid emulsions)[5].



* PNALD may develop in of infants
[6] and up to 85% of [7] who require
long-term PN.

* |ntravenous lipid emulsion (ILE) prevents
many complications: essential fatty acid
deficiency, hyperglycaemia and hepatic
steatosis [8,9].



Different types of intravenous lipid emulsions:

; SMO Omegaven 10
Abbreviation MCT/SO multicomponent FO-containing FO
Year of introduction s s 1980s 2000s 1990s

Oil source, %
Soya bean 100
0
0 80
0 0
Fatty acids (% of total fatty acid)
53 18.7
Arachidonic acid 0.1 0.5 0.2
a-Linolenic acid 8 23 45
Eicosapentaenoic acid 0 0 0
Docosahexaenoic acid 0 0 0
n-6:n-3 ratio 7:1 9:1 7:1
Phytosterols (mg/L) based 348+33 237+8 NA
on Angsten et al (39)"
Phytosterols (mg/L) based 439.07 £5.72 274.38 +2.60 278.14+5.09 No phytosterols,
on Xu et al (27)"' squalene 26.7 mg/L
a-Tocopherol (mg/L) 38 32 85+20 150-296

FO, fish oil; MCT, medium-chain triglycerides; OO, olive oil; SO, soya bean oil.

* . . . . ~

~Data in the table are the mean value when an interval is given from the manufacturer (39).
"Independently evaluated concentration of 9 different phytosterols and sqalene (27).

Fig. 1 Characteristics of commercially available intravenous lipid emulsions used in reported randomized
controlled trials (Journal of Pediatric Gastroenterology and Nutrition. 62(5):776-792, May 2016)




Recent of ILE (FO & SMOFLipid):
promising results in the
of PNALD.

— summarizing
the scientific evidence ( ) about role of
different ILE in the pathogenesis and the effect
of different types of ILE on PNALD.



e A systematic review: PubMed, EMBASE, and
Cochrane Central Register of Controlled Trials
CENTRAL search up to March 2015.

e The : incidence of

. total and conjugated
bilirubin and liver enzymes ( ALT, AST, ALP, GGT)
after the use of ILE.



Total 491 records identified through
PubMed and Cochrane library

2 additional records identified
through reference list search

b 4
493 abstracts screened

436 excluded based on abstract

h 4

57 full text articles .
36 full text article excluded:

- 15 no RCT
- 7 retrospective study
- 5 case series
< - 7 no liver outcome
- 1 included adult patients

23 assessed for eligibility

Included RCTs:

- 17 in preterm neonates

- 2 in older children on short term PN

- 3 in infants and children on long term PN
- 1 in neonates on long term PN

Fig. 2 Flow chart of search results.




1. Short-term (3—-27 days) use in neonates
including preterm infants:

between O0/SO (Clinoleic 20%) &
SO (Intralipid 20%), found

in the bilirubin and/or liver
enzymes between groups. ,
however, found after 7
days with

compared MCT/SO-based
(Lipofundin 20% ) & SO (Intralipid 20% ) with
between groups.



1. Short-term (3—27 days) use in neonates
including preterm infants:

compared multicomponent FO-
containing IL (SMOFlipid 20%) to SO (Intralipid
20%).

found a greater
levels in SMOFlipid group, found

in SMOFlipid group. found

in the cholestasis rate between
groups.



1. Short-term (3—27 days)use in neonates including
preterm infants:

e Comparison of different ILEs:
and between groups.

* Primary outcome: found

any experimental mixed ILE compared to solely SO
ILE (Fig. 3)

* Secondary outcomes: reported
after the intervention and found
in overall effect and subgroup analysis
(Fig. 4). Similarly, for conjugated
bilirubin, ALP, GGT, AST and ALT.



Study or subgroup Events Total Events Total weight

Odds ratio
M-H, fixed, 95% CI

Odds ratio
M-H, fixed, 95% CI

5.1.1 O0/S0

Savini OO (2013)

Wang (2015)
Subtotal (95% Cl)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z=0.00 (P = 1.00)

30
50
80

5.1.2 SMOF
Beken (2014)
D’Ascenzo 2.5 (2014)

2 40

1
D’Ascenzo 3.5 (2014) 0

1

2

20
16
28

48
152

16.3%
7.7%
27.5%
3.9%
16.4%
71.8%

Savini SMOF (2013)
Vlaardingerbroek (2014)

Subtotal (95% Cl)

Total envents 6
Heterogeneity: Chi = 2.20, df 4 (P = 0.70); I> = 0%
Test for overall effect: Z=0.41 (P = 0.68)

5.1.3 SMF

Savini SMF (2013) 1
Subtotal (95% Cl)

Total events 1
Heterogeneity: Not applicable

Test for overall effect: Z=0.08 (P = 0.94)

5.1.4 MCT/SO

Savini MCT (2013) 2
Subtotal (95% Cl)

Total events 2
Heterogeneity: Not applicable
Test for overall effect: Z=1.07 (P =0.29)

30
30

Not estimable
1.00 (0.14, 7.39)
1.00 (0.14, 7.39)

1.00 (0.13, 7.47
1.11 (0.06, 18.93

e

3.33(0.13, 85.11
1.00 (0.14, 7.40

)
)
0.13 (0.01,2.81)¢
)
)
0.81(0.29, 2.22)

1.12 (0.007,18.75)
2 (0.007,18.75)

5.35 (0.25, 116.31)
5.35 (0.25, 116.31)

————=m e
———

}

0.1 1

Favours (experimental) Favours (control)

Fig. 3 Effect of mixed intravenous lipid emulsions on cholestasis rate in comparison
to pure soya bean—based lipid emulsion in neonates including preterm infants




Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total weight IV, fixed, 95% CI IV, fixed, 95% ClI

2.1.1 00/S) vs. SO

Deshpande (2009) 100.7 263 24 101.8 328 21 11.5% -1.10(-18.47,16.27)
Gobel (2003) 128.7 5816 2212027 6127 20 27% 7.90(-28.32,44.12)
Koksal (2011) 616 4836 32 581 5804 32 5.1% 3.50(-22.68,29.68)
Wang (2015) 7062 4514 50 6549 51.81 50 9.6% 5.13(-13.92,24.18)
Subtotal (95% Cl) 128 123 28.9% 2.61(-18.37,13.59)
Heterogeneity: Chi® = 0.33, df = 3 (P = 0.95); I = 0%

Test for overall effect Z= 0.47 (P = 0.64)

2.1.2 SMOF vs. SO

Beken (2014) 906 39.3 40 8037 37.6 12.3% 10.23 (-6.63, 27.09
D'Ascenzo 2.5 (2014) 107.7 274 20 118 29.1 11.9% -10.30 (-27.39, 6.79
D'Ascenzo 3.5 (2014) 1009 257 16 111.15 29.1 10.3% -10.25 (-28.67, 8.17
Rayyan (2012) 9486818 19 982 747 1.9% -3.40 (-46.21, 39.41

Tomsits (2010) 80.89 62.14 26 80.31 61.73 3.0% 0.58 (-33.42, 34.58
Vlaardingerbroek (2014) 81 28 49 89 28 28.3% -8.00 (-19.09, 3.09
Subtotal (95% Cl)) 184 1.1% -4.93 (-11.92, 2.07
Heterogeneity: Chi® = 4.21, df = 6 (P = 0.65); /= 0%

Test for overall effect: Z=1.38 (P=0.17)

)
)
2
Skouroliakou (2010) 100 446 14 104.8 465 3.5% -4.80 (-36.54, 26.94)
)
)
)

Total (95% Cl) 312 319 100.0% -2.75(-8.65, 3.15)

Heterogeneity: Chi® = 5.82, df = 10 (P = 0.83); I = 0% | | | = =
Test for overall effect: Z=0.91 (P=0.36) . -50  -25 ” 0F 25 t5(|)
Test for subgroup differences: Chi® = 1.29. df = 1 (P = 0.26). I* = 22.3% avours (experimental) - Favours (control)

Fig .4 Effect of mixed intravenous lipid emulsions on total bilirubin levels (umol/L) in
comparison to pure SO-based lipid emulsion in neonates including preterm infants)




2. Long-term use in neonates (more than 4
weeks):

evaluated the use of FO ILE
(Omegaven 10%) compared to SO ILE (Intralipid
20%) in neonates who required long-term PN.
19 neonates N

and between groups.

A Comparison of 2 Intravenous Lipid Emulsions: Interim
Analysis of a Randomized Controlled Trial

Deepilka Wehra, MD!'; Erica M. Fallon. MD!'; Alexis K. Potemkin, RN!;

Stephan ID. Voss, MDD, PhD?; Paul D. Mitchell, MSc'; Clarissa Valim, MSc’;

Mandy B. Belfort, MDD, MPH?Y: Dawvid C. Bellinger, PhD: Christopher Duggan, NIID®:
Kathleen M. Gura, PharrnD."; and Mark Puder, WID, PhD!




3. Children with short-term PN:

evaluated the safety and efficacy of
different ILE in children (OO & MCT).
evaluated the influence of different ILE on
liver function tests or bilirubin levels and none
reported cholestasis rate.

included children after bone marrow
transplantation and compared MCT/SO
(Lipofundin 20% ) and OO/SO ILE (Clinoleic 20% )
found between groups in bilirubin
levels and liver function tests.



4. Infants and children with long-term PN:

in the liver enzymes,
bilirubin levels between groups.

* The found a in the
in the
and an in the SO
group.
also showed a in
in infants on

compared with those on SO.



The ESPGHAN Committee on Nutrition (CoN)
concludes:

in total bilirubin,
conjugated bilirubin, AST, ALT, ALP, and GGT
between short-term use of O0O/SO and SO ILE
IN

in bilirubin,
conjugated bilirubin, AST, ALT, ALP, and GGT
between short-term use of multicomponent
FO-containing ILE and SO ILE



* The use of
may contribute to a
with prolonged PN

supply combined with a decrease or
interruption of SO ILE may
in children with PNALD



 Prevention and care of PNALD in children

 Based on available evidence, the CoN

for short-term use in infants and children for
the prevention and treatment of PNALD

* For in whom IS
expected, it appears prudent to use



* The present evidence base is to
determine the for intravenous

lipid supply in infants and children to prevent or
treat liver complications.

e Studies on both the prevention and treatment of
PNALD should be conducted in
who are likely to require
, and should also consider additional

extrahepatic outcomes such as growth and
cognition.
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