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Comment on WHO Model List of Essential Medicines for Children (EML) 
from the perspective of the Inborn Error of Metabolism Study Group (“Arbeitsgemeinschaft für Pädiatrische Stoffwechselstörungen) as part of German Society of Paediatric and Youth Medicine
Inborn errors of metabolism (IEM) are exclusively orphan diseases 
(prevalence <5:10 000). All patients affected by IEM as a group however represent a considerable proportion of the paediatric population. For example more than 50 000 patients with IEM in the EU may potentially benefit from the ten corresponding drugs approved under European orphan medicinal product legislation since 2001(Drugs for complementary list: 1b-g; 2a-d)1. Many of those IEM are potentially life-threatening and disabling. Thus next to ethical and medical responsibility there should also be a strong economic interest of the society to provide essential medicine for these patients. 
Drugs for the core list

1. Lipid lowering drugs for familial and secondary hyperlipidaemia
1a) HMG-CoA-Reductase-Inhibitors (Statins)
In Germany so far only Pravastatin is approved for children of 8 years and older. It is very efficacious and well tolerated2,3, however published data on long-term outcome and on application in younger children is sparse4.
1b) Ezetimib (Ezetrol®)
Ezetrol is approved for children of 10 years and older. Clinical data on application in children is almost completely missing, however pharmacokinetic and pharmacodynamic characteristics of the compound as well as clinical data from adult studies indicate a high value for mono- and combination therapy (particularly with statins) also in children. 
1c) Colestyramine und Colestipol
Both drugs have been used for many years in children with hyperlipidaemia, however due to their modest efficacy and low tolerability they are considered second choice by now5. 
2. Tetrahydrobiopterin (BH4)

Phenylketonuria (PKU) due to phenylalanine hydroxylase deficiency is one of the most common IEM and about 70% of all patients can be expected to be BH4 responsive6-11. BH4 so far is only approved as diagnostic compound however it will be approved for the treatment of BH4 responsive phenylketonuria and deficiencies of BH4 biosynthesis and regeneration soon. 
3. Drugs for detoxification in metabolic crises 
Hyperammonaemia can occur in some IEM (e.g. urea cycle defects, organic acidurias, HHH syndrome) or secondary to liver disease. They can be life threatening so acute therapy should be started before the patient reaches a specialised metabolic unit. Thus those drugs should be on the core list. 
3a) Sodium Benzoate 
Sodium Benzoate is next to the very toxic sodium phenylacetate, the only intravenously applicable compound to improve nitrogen excretion. But it is only available as a chemical compound (Sigma, Merck). An intravenous formulation of sodium phenylbutyrate which is approved for oral application (Ammonaps®) is expected for some time but sill not on market.

3b) Carnitine/ Levocarnitine
Carnitine as well is needed for detoxification in acute metabolic crises that can be caused by some IEM (e.g. in urea cycle defects, organic acidurias, other amino acid disorders). Furthermore it is used for substitutive therapy in primary or secondary carnitine deficiency.
Drugs for the complementary list
Treatment with the following drugs will primarily take place in metabolic units as particular diagnostic facilities and specialists are needed for the management of the corresponding diseases.  

1. Enzyme replacement therapies
1a) Cerezyme® (Imiglucerase) for Gaucher disease
1b) Fabrazyme® (Agalsidase beta) for Fabry disease
1c) Replagal® (Agalsidase alfa) for Fabry disease
1d) Aldurazyme® (Laronidase) for Mucopolysaccharidose Type 1
1e) Naglazyme® (Galsulfase) for Mucopolysaccharidose Type 6
1f) 
Myozyme® (Alglucoidase) for Pompe disease
1g) Elaprase® (Idursulfase) for Mucopolysaccharidose Type 2 
1h) Sucraid® (Sacrosidase) for Sucrase-isomaltase deficiency (currently only FDA 
approved) 

2. Other drugs
2.a) Carbaglu® (N-Carbamoyl-L-Glu)
enzyme activation in N-acetylglutamate synthase deficiency (NAGS)
2b) Zavesca® (Miglustat)
substrate inhibition for diseases with accumulation of glycosphingolipids
2c) Wilzin® (Zinc Acetate-Dihydrate)
complexation in Wilson disease
2d) Orfadin® (Nitisinone)
enzyme inhibition in Hypertyrosinaemia Type 1
2e) Ammonaps® (Sodium Phenylbutyrate)
conjugation of substrate precursors in urea cycle defects
2f) Cystadane® (Betaine)
cofactor substitution in cystathionine beta synthase deficiency, 6,30-methylen-tetrahydrofolate reductase deficiency and errors of cobalamine metabolism
2g) Cystagon® (Cysteaminbitartrat) 

complexing and improved export of cystine in nephropathic cystinosis
2h) L-Argininhydrochloride®
substitutive therapy in urea cycle deficiencies and organic acidurias
2i) Alkali citrates (e.g. Uralyt)
urine alkalising in cystinuria (currently not approved for children under 12 years of age due to missing clinical data in that age group)
Additionally vitamins (adenosylcobalmine, cobalamine, ascorbic acid, biotine,  pantothenic acid, pyridoxal phosphate, riboflavin, tetrahydrofolate), amino acids (L-arginine, L-citrulline, glycine, L-lysine, L-methionine, L-proline, thiamine, L-valine) and few other compounds (creatine, ubichinone, cholin citrate, sodium citrate, maltodextrine) that may be considered dietary supplements and are needed for the treatment of IEM. This compound group may not be in the primary focus of EML and yet it has to be clearly pointed out, that in IEM they are needed not only to prevent nutrient deficiencies but moreover to improve metabolic fluxes that are abnormally decreased by the underlying enzyme deficiency. 
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