Drug Category: Dietary supplements -- At high doses, L-carnitine corrects severe carnitine depletion and associated metabolic abnormalities observed in primary carnitine deficiency and enables the production of ketone bodies during fasting. In secondary carnitine deficiency, carnitine enhances excretion of toxic metabolites and generation of free CoA. 

	Drug Name
	Levocarnitine (Carnitor, L-Carnitine) -- An amino acid derivative synthesized from methionine and lysine, required in energy metabolism. Can promote excretion of excess fatty acids in patients with defects in fatty acid metabolism or specific organic acidopathies, which bioaccumulate acyl CoA esters. Normal levels occur in liver, and mild level increases occur in skeletal muscle. May cause reversal of skeletal and heart muscle abnormalities. 

	Adult Dose
	1 g PO/IV tid; not to exceed 3 g/d 

	Pediatric Dose
	100-200 mg/kg/d PO divided bid/tid; not to exceed 3 g/d 

	Contraindications
	Documented hypersensitivity 

	Interactions
	None reported 

	Pregnancy
	B - Usually safe but benefits must outweigh the risks. 

	Precautions
	Monitor blood chemistries, vital signs, plasma carnitine concentrations and overall clinical condition; in secondary carnitine deficiency, a number of metabolic disorders must be correctly diagnosed before initiation of carnitine supplementation; use in long-chain fatty acid oxidation defects (eg, LCHAD deficiency, trifunctional protein deficiency, VLCAD deficiency) may enhance formation of long-chain acylcarnitines which may cause ventricular arrhythmogenesis; adverse effects with toxic doses are nausea, vomiting, diarrhea, and a fish odor derived from a metabolite of carnitine (trimethylamine)


	Drug Name
	Dextrose 10% (D10W, D-glucose) -- Monosaccharide absorbed from intestines and distributed, stored, and used by tissues. 
Parenterally injected dextrose is used in patients unable to sustain adequate oral intake. Direct oral absorption results in a rapid increase in blood glucose concentrations. Dextrose is effective in small doses. Concentrated dextrose infusions provide higher amounts of glucose and increased caloric intake in a small volume of fluid. 

	Adult Dose
	10 mg/kg/min IV initially; adjust infusion rate according to blood glucose concentrations 

	Pediatric Dose
	Administer as in adults 

	Contraindications
	Avoid in diabetic coma if blood sugar levels are extremely high and in severely dehydrated patients; avoid administration in intraspinal or intracranial hemorrhage; avoid in dehydrated patients with delirium tremens, hepatic coma, or glucose-galactose malabsorption syndrome 

	Interactions
	Caution when administering parenteral fluids to patients receiving corticosteroids or corticotropin, especially if the solution contains sodium ions 

	Pregnancy
	C - Safety for use during pregnancy has not been established. 

	Precautions
	May cause nausea, which also may occur with hypoglycemia; IV dextrose solutions may result in dilution of serum electrolyte concentrations or overhydration if fluid overload is present
Caution in congestion or pulmonary edema; hypertonic dextrose given peripherally may cause thrombosis (administer through central venous catheter); caution in subclinical diabetes mellitus or carbohydrate intolerance; risk of inducing significant hyperglycemia or hyperosmolar syndrome is increased if solution is administered rapidly, especially in patients with chronic uremia or carbohydrate intolerance 
Do not administer concentrated solutions SC/IM; rates of dextrose infusion >0.5 g/kg/h may produce glycosuria; monitor fluid balance, electrolyte concentrations, and acid-base balance closely; dextrose administration may produce vitamin B-complex deficiency


	Drug Name
	Riboflavin (Vitamin B-2) -- Essential in activation of pyridoxine and conversion of tryptophan to niacin; component of flavoprotein enzymes, which are necessary for tissue respiration. Riboflavin functions as a cofactor for electron transport in complex I, complex II, and in the electron transfer of flavoprotein. It has proven useful for the treatment of some patients with SCAD deficiency, riboflavin-responsive multiple acyl-CoA dehydrogenase deficiency, and milder forms of glutaric aciduria type II. 

	Adult Dose
	400 mg/d PO 

	Pediatric Dose
	100 mg/d PO 

	Contraindications
	None reported 

	Interactions
	Probenecid decreases absorption 

	Pregnancy
	A - Safe in pregnancy 

	Precautions
	Pregnancy category C if dose exceed RDA; riboflavin deficiency often occurs in the presence of other B vitamin deficiencies; large dose may turn urine bright yellow


	Drug Name
	Betaine (Cystadane) -- Methyl group donor used in the treatment of homocystinuria. Decreases elevated homocysteine blood levels. Used for conditions that can cause hyperhomocysteinemia and secondary carnitine deficiency (ie, cobalamin C deficiency). 

	Adult Dose
	3 g PO bid; not to exceed 20 g/d 

	Pediatric Dose
	<3 years: 100 mg/kg/d PO initially; increase weekly by 100 mg/kg
>3 years: Administer as in adults 

	Contraindications
	Documented hypersensitivity 

	Interactions
	None reported 

	Pregnancy
	C - Safety for use during pregnancy has not been established. 

	Precautions
	May cause GI distress (eg, nausea, diarrhea)


	Drug Name
	Hydroxocobalamin (Vitamin B-12, Hydro cobex) -- Deoxyadenosylcobalamin and hydroxocobalamin are active forms of vitamin B-12 in humans. Vitamin B-12 synthesized by microbes but not humans or plants. Vitamin B-12 deficiency may result from intrinsic factor deficiency (pernicious anemia), partial or total gastrectomy, or diseases of the distal ileum. Used to treat conditions caused by altered cobalamin metabolism that may cause secondary carnitine deficiency (ie, cobalamin C deficiency). 

	Adult Dose
	Maintenance: 1 mg IM qd initially; may adjust dose and administration frequency as symptoms allow 

	Pediatric Dose
	Administer as in adults 

	Contraindications
	Documented hypersensitivity; hypersensitivity to cobalt; hereditary optic nerve atrophy 

	Interactions
	Aminosalicylic acid may decrease biologic and therapeutic action; chloramphenicol may decrease hematologic effects; excessive alcohol and colchicine may cause malabsorption 

	Pregnancy
	C - Safety for use during pregnancy has not been established. 

	Precautions
	Administer IM only; anaphylactic shock and death have occurred after parenteral vitamin B-12 administration; give intradermal test dose in patients sensitive to cobalamins; antibody formation may occur to the hydroxocobalamin-transcobalamin complex; may rapidly (ie, within 48 h) cause severe hypokalemia


	Drug Name
	Ubidecarenone (CoQ-10, Coenzyme Q, Ubiquinone) -- Coenzyme involved in mitochondrial energy production. Controls flow of oxygen within individual cells. Has essential antioxidant and membrane-stabilizing properties. 

	Adult Dose
	100 mg PO qd 

	Pediatric Dose
	4.3 mg/kg/d PO divided bid/tid 

	Contraindications
	Documented hypersensitivity 

	Interactions
	Decreases effectiveness of warfarin 

	Pregnancy
	C - Safety for use during pregnancy has not been established. 

	Precautions
	Because of complexities related to absorption, levels can be helpful in optimizing the dose; this hydrophobic compound can be dissolved in vegetable oil to make a liquid for those unable to swallow


	Drug Name
	Glycine (Aminoacetic acid) -- The simplest amino acid that helps improve glycogen storage is used in the synthesis of hemoglobin, collagen, and glutathione, and it facilitates the amelioration of high blood fat and uric acid levels. Glycine primarily is used for the treatment of isovaleric acidemia, which is an organic acidemia that causes secondary carnitine depletion. 

	Adult Dose
	250 mg/kg/d PO divided tid 

	Pediatric Dose
	Administer as in adults 

	Contraindications
	Documented hypersensitivity; anuria 

	Interactions
	None reported 

	Pregnancy
	C - Safety for use during pregnancy has not been established. 

	Precautions
	May cause hemolytic anemia, thrombocytopenia, hypotension, bradycardia, ECG changes, electrolyte and CNS (including visual) changes alterations


	Drug Name
	Biotin -- Water-soluble vitamin, generally classified as a B-complex vitamin. An essential coenzyme in fat metabolism and in other carboxylation reactions. Used for the treatment of biotin responsive propionic acidemia, which can lead to secondary carnitine deficiency. 

	Adult Dose
	10 mg PO qd 

	Pediatric Dose
	Administer as in adults 

	Contraindications
	Documented hypersensitivity 

	Interactions
	Primidone and carbamazepine inhibit absorption in small intestine; phenobarbital, phenytoin, and carbamazepine increase urinary excretion; long-term treatment with sulfa drugs or other antibiotics may decrease bacterial synthesis, potentially increasing the requirement for dietary biotin. 

	Pregnancy
	C - Safety for use during pregnancy has not been established. 

	Precautions
	None reported


