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Major classes
� Disorders of carbohydrate metabolism 

� E.g., glycogen storage disease, galactosaemia
� Disorders of amino acid metabolism and transport

� E.g., phenylketonuria, branched-chain organic acidurias, glutaric acidemia type 1, urea 
cycle defects

� Disorders of fatty acid oxidation and mitochondrial metabolism 
� E.g., medium chain acyl dehydrogenase deficiency (glutaric acidemia type 2), 

Disorders of ketogenesis and ketolysis, diorders of pyruvate metabolism, defects of 
respiratory chains

� Disorders of nucleic acid and heme metabolism 
- E.g., acute intermittent porphyria,  Lesch-Nyhan syndrome

� Vitamin-responsive disorders 
� E.g., Multiple carboxylase deficiency

� Disorders of lipid and bile acid metabolism 
� E.g., dyslipidaemias, disorders of bile-acid synthesis

� Disorders of metal transport
- E.g., Menkes disease, acrodermatitis enteropathica

� Organelle-related disorders: lysosomes, peroxisomes and Golgi and pre-Golgi systems
- E.g., lysosomal storage disorders, mucopolysaccharidosis, peroxisomal disoders,  

congenital defects of glycoxylation
� Neurotransmitter and small peptide disorders

� E.g., Gaucher's disease (E75.22) 



Disorders of carbohydrate metabolism 

E.g., glycogen storage disease

PMH
� Glycogen storage 

diseases type Ib (4 
X) ,type VI (1 X)

Other hospitals
� Type Ia
� Type II
� Galactosaemia



Disorders of amino acid metabolism

PMH
� Urea cycle defects: e.g. 

deficiency of OTC (4 x), 
Arginosuccinate lyase (2X), 
Citrullinaemia (1X)

� Sacrcosinaemia (3 X)
� Glutaric aciduria type I (2 X)
� Non-ketotic

hyperglycinaemia

Other hospitals
� Maple syrup urine 

disease



Disorders of amino acid metabolism (organic 
acidurias)

PMH
� Methylmalonic aciduria

(3 X)
� Methylmalonic aciduria

with homocysteinuria (1 
X)

� Isovaleric aciduria (1 X)

Other hospitals
� Propionic aciduria



Disorders of fatty acid oxidation and mitochondrial
metabolism 

� Carnitine acylycarnitine translocase
deficiency (3 X)

� Glutaric aciduria type II (2 X)
� Beta-ketothiolase deficiency
� Mitochondrial cytopathy:

MELAS (7 X)
Kearns-Sayre snydrome
Fanconi syndrome



Disorders of nucleic acid and heme
metabolism
� Dihydropyrimidine dehydrogenase deficiency



Vitamin-responsive disorders

� Biotin-responsive multiple carboxylase
deficiency



Disorders of lipid and bile acid
metabolism
� Homozygous familial hypercholesterolaemia
� Apo C 2 deficiency (2 X)
� Sitosterolaemia (1X)



Lysosomal storage disorders

PMH
� Gaucher disease 
� Mucopolysaccharidosis

type I (3 X)
� Mucopolysaccharidosis

type II (2 X)
� Niemann-Pick B disease
� GM1 gangliosidosis

Other hospitals
� Peroxisomal

disorders
� MPS type IV and 

VI



Others

PMH
� Sulphite oxidase deficiency
� Citrin deficiency (2 X)



















‘Normal’ Outcome

As expected
� Glycogen storage diseases 

type type Ib
� Glycogen storage disease type 

VI
� Sacrcosinaemia
� Citrin deficiency

Depending of types / Subtypes
� Gaucher disease
� MPS type I
� MPS type II
� Niemann Pick B

All depends ……..
� Isovaleric aciduria
� Glutaric aciduria type II
� Beta-ketothiolase deficiency
� Biotin responsive multiple 

carboxylase



Borderline outcome

� OTC deficiency
� Glutaric aciduria type I
� Methylmalonic aciduria
� Glutaric aciduria type II
� Mitochondrial cytopathy: MELAS
� MPS type I



Moderate to severe mental retardation

� OTC deficiency (2 died)
� Arginosuccinate lyase deficiency (All died)
� Citrullinaemia
� Non-ketotic hyperglycinaemia
� Methylmalonic aciduria with homocysteinuria
� Carnitine acylycarnitine translocase deficiency (2 died)
� Dihydropyrimidine dehydrogenase deficiency (died)
� GM1 gangliosidosis (died)
� MPS type II
� Sulphite oxidase deficiency
� Mitochondrial cytopathy: (some died)

MELAS (7 X)
Kearns-Sayre snydrome
Fanconi syndrome



Referred from other hospitals 

� CACT deficiency (from a private hospital)
� Homozygous familial hyprecholesterolaemia
� Arginosuccinate lyase (from 2 public 

hospitals
� OTC deficiency (from a public hospital)



Towards early laboratory diagnosis

� Isovaleric aciduria in Jan 2008: 
3 days for biochemical diagnosis

� OTC deficiency in June 2008: 
10 hours for genetic diagnosis



Towards better treatment:
Piling up of a greater variety of drugs
� Biotin
� Carnitine IV and oral
� Hydroxycobalamin (instead of cyanocobalamin)
� Pyridoxine
� Riboflavin
� Arginine
� Sodium benzoate, sodium phenylbutyrate
� Glycine



Towards better treatment:

� Better collaboration: HKSIEM
� Availability of hemodialysis (from the ‘era’ of 

no treatment to ‘era’ of peritoneal dialysis and 
then now the ‘era’ of hemodialysis)



Neontal screening of inherited 
metabolic disease (using tendon mass 
spectrometry on day 2)
May not be able to pick up in 

time
� Urea cycle defects
� Carnitine acylycarnitine

translocase deficiency

Probable diagnosis in time
� Urea cycle defects
� Sarcosinaemia
� Glutaric aciduria type I and 

type II
� Methylmalonic aciduria
� Methylmalonic aciduria with 

homocysteinuria
� Isovaleric aciduria
� Beta-ketothiolase deficiency
� Dihydropyrimidine

dehydrogenase deficiency
� Biotin-responsive multiple 

carboxylase deficiency



Neontal screening of inherited 
metabolic disease (using tendon mass 
spectrometry on day 2)

Unable to pick up
� Glycogen storage diseases
� Apo C 2 deficiency, Sitosterolaemia
� Sulphite oxidase deficiency
� Lysosomal storage disease or peroxisomal disorders
� Mitochondrial cytopathy:

MELAS (7 X)
Kearns-Sayre snydrome
Fanconi syndrome


