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MICRONUTRIENT REQUIREMENTS MEEFEHTR (Wi%fEm #3170

Carnitine, synthesized from methionine and protein
bound lysine, is the requisite transporter of long chain
fatty acids across the inner mitochondrial membrane
for B-oxidation, Carnitine can be obtained through the
diet, exogenous supplementation, and endogenous bio-
synthesis. Now a standard addition to many enteral

formulas, carnitine may become conditionally essential

in the neonate on long term PN secondary to limited
biosynthetic capability and immature conservation
mechanisms.® Carnitine supplementation should be
provided once a deficiency has been confirmed.
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Section XIlI: Administration of Specialized Nutrition Support-Issues ﬂ‘ g ﬁ‘é®
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COMPLICATIONS UNIQUE TO NEONATES:HYPERTRIGLYCERIDEMIA

FEOPETAE LR RE: REVH=EEIAE (%45 55106 51D

Premature infants have low carnitine reserves. Low
carnitine levels can also be seen in full-term neonates
receiving long-term PN.2%?! Carnitine supplementa-
tion may increase lipid clearance,?>*3 but low plasma
carnitine concentrations do not necessarily correlate
with elevated serum triglyceride concentrations.®* It
has been shown that fatty acid oxidation and improved
triglyceride levels are seen in premature infants

recelving supplemental intravenous carnitine who are

also receiving lipid emulsions.” Although studies are
somewhat inconclusive, the administration of L-carni-

tine (at a dose of 10 mg/kg per day) seems to enhance
fatty acid oxidation, especially in carnitine-deficient
infants. L-carnitine may be useful in infants with
hypertriglyceridemia when other etiologies have been
ruled out. Guidelines on monitoring for hypertriglycer-
1demia are predominately empiric.
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Practice Guidelines Complications Unique to Neonates: Hyperglycemia
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1. Lipid emulsion infusions in infants should begin
at 0.5 to 1 g/kg per day and advance at rate of 0.5
g/kg per day to a maximum of 3 g/kg per day. (A)

2. Lipid emulsion infusion rates should be reduced
in premature or septic infants and serum triglye-
eride concentrations should be monitored. (B)

3. If serum triglyceride concentrations exceed 200
mg/dL in the neonate, lipid emulsion infusion
should be suspended and then restarted at a rate
of 0.5 to 1 g/kg per day. (B)

4, Intravenous heparin, at a dose of 1 unit/mL of PN
fluids, should be given to enhance the clearance of
lipid emulsions. (B)

5. A trial of carnitine supplementation should be
given to premature infants with unexplained
hypertriglyceridemia. (B)

6. Infants should receive 20% lipid emulsion to
improve clearance of triglycerides and phospho-
lipids. (B)
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Unique to Pediatrics #512#%54)

Background

PN-associated cholestasis (PNAC) is the most com-
mon and life-threatening long-term complication of PN
in children.'™ About _30% to 60% of children develop

PN-associated hepatic dysfunction during long-term
PN.* The mean time to onset of PNAC was reported to

tecting against PNAC are inconclusive. Carnitine is
not a routine constituent of PN formulas and carnitine

deficiency in PN patients has been suggested as a

predisposing factor to liver dysfunction. Two case
reports of adults with hepatocyte fatty infiltration
showed improvement in LFTs and normalized biliru-

bin concentrations with carnitine supplementation,*®*°

Another report in four adults showed no change in liver
morphology with carnitine,”® and declines in carnitine
levels probably have little adverse effect.”® Cyclic infu-
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Section XIII: Specific Guidelines for Disease-Pediatrics
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INBORN ERRORS OF METABOLISM S RAREIRE (ILiZErE51297)

minimizing any metabolic complications. Examples of
nutritional therapy for these disorders include the fol-
lowing:

1. Restricting substrates in patients with blocked
metabolic pathways to prevent accumulation of
toxic precursors such as phenylalanine (phenyl-
ketonuria), galactose (galatosomia), and leucine
{maple syrup urine disease);

2. Facilitating alternative metabolic pathways to
decrease accumulated toxic precursors in blocked
reaction sequences (eg, glycine therapy in
patients with isovaleric acidemia);

3. Supplying products of blocked primary pathways
leg, arginine in patients with urea cycle disorders,
tyrosine in phenylketonuria (PKU), and glucose
in glycogen storage disease type I};

4. Supplementing conditionally essential nutrients
(eg, carnitine in patients with organic acidemias);
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HOME SPECIALIZED NUTRITION SUPPORT FKELWAEFRIRF (W iZiHm 513750

Iron studies, platelet, folate/vitamin B-12, and carni-
tine levels should be obtained as indicated. Trace ele-
ment studies every 2 to 6 months and fat-soluble vita-
min assessment every 6 to 12 months are appropriate.
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