
Supplement 3 Treatable inborn errors of metabolism with dystonia as important feature 
 

IEM Gene (OMIM) Characteristic 
features besides 
dystonia 

Treatment 

 
Glutaric aciduria 
type 1 
 

 
GCDH (608801) 

 
Macrocephaly, 
developmental 
retardation, 
cardiomyopathy, 
encephalopathic 
crisis 

 
Lysine restriction, 
carnitine suppletion, 
emergency treatment 
during intercurrent 
illness  

 
Propionic aciduria 

 
PCCA (232000) / 
PCCB (232050) 

 
Developmental 
retardation, 
encephalopathic 
crisis, optic nerve 
atrophy, 
cardiomyopathy, 
alopecia, 
pancytopenia, 
(pseudo-) diabetes 

 
Dietary protein 
restriction, carnitine 
suppletion 
emergency treatment 
during intercurrent 
illness 

 
Methylmalonic 
aciduria 

 
MUT (609058) 
 

 
Developmental 
retardation, 
encephalopathic 
crisis, renal 
insufficiency, 
alopecia, 
pancytopenia, 
(pseudo-) diabetes 

 
Dietary protein 
restriction, carnitine 
suppletion 
emergency treatment 
during intercurrent 
illness 

 
Cobalamin A 
deficiency 

 
MMAA (607481) 
 

 
Developmental delay, 
recurrent vomiting, 
ataxia, spasticity, 
pancytopenia 

 
Hydroxocobalamin, 
protein restriction 

 
Cobalamin B 
deficiency 

 
MMAB (607568) 

 
Developmental delay, 
recurrent vomiting, 
ataxia, spasticity, 
hepatomegaly, 
pancytopenia 

 
Hydroxocobalamin, 
protein restriction 

 
Cobalamin C 
deficiency 

 
MMACHC 
(609831) 

 
SGA, microcephaly, 
failure to thrive, 
anemia, 
developmental delay, 
abnormal retinal 
pigmentation, 
seizures, psychiatric 

 
Hydroxocobalamin 



disease 
 
Cobalamin D 
deficiency 

 
C2orf25(611935) 

 
Developmental delay, 
intellectual disability, 
anemia, ataxia, 
nystagmus, behavior 
problems 

 
Hydroxo- / 
cyanocobalamin 

 
Cobalamin E 
deficiency 

 
MTRR (602568) 

 
Developmental delay, 
intellectual disability, 
megaloblastic 
anemia, failure to 
thrive, ataxia, 
seizures, blindness 

 
Hydroxo- / 
methylcobalamin, 
Betaine 

 
Cobalamin F 
deficiency 

 
LMBRD1 (612625) 

 
Developmental delay, 
intellectual disability, 
failure to thrive, 
frequent infections: 
stomatitis, ataxia, 
spasticity, 
pancytopenia 

 
Hydroxocobalamin 

 
Cobalamin G 
deficiency 

 
MTR (156570) 

 
Developmental delay, 
intellectual disability, 
megaloblastic 
anemia, failure to 
thrive, ataxia, 
seizures 

 
Hydroxo- / 
methylcobalamin, 
Betaine 

 
Homocysteinuria 

 
CBS (613381) 

 
Mental retardation, 
behavioral 
disturbances, marfan-
like appearance, 
myopia, ectopia 
lentis, osteoporosis, 
thromboembolic 
events 

 
Methionine 
restriction, Betaine 
in some cases 
Pyridoxine 

 
GTPCH1-
deficiency (Segawa 
disease) 

 
GCH1 (600225) 

 
Diurnal fluctuation, 
hypokinetic-rigid 
syndrome, psychiatric 
disorders 

 
Levodopa-carbidopa 
(marked response) 

 
Tyrosine 
hydroxylase 
deficiency  
 

 
TH (191290) 

 
Developmental delay, 
hypokinetic-rigid 
syndrome, diurnal 
fluctuation, 
oculogyric crises, 
autonomic 

 
Levodopa  



disturbance  
 
Sepiapterin 
reductase 
deficiency  
 

 
SPR (182125) 

 
Developmental delay, 
intellectual disability, 
diurnal variation, 
oculogyric crises, 
hypotonia, autonomic 
disturbance 

 
Levodopa-carbidopa, 
5-hydroxytryptophan 

 
Dihydropteridine 
reductase (DHPR) 
deficiency  

 
QDPR (612676) 

 
Progressive 
developmental delay, 
seizures, 
microcephaly, 
parkinsonism 

 
Levodopa-carbidopa, 
5-hydroxytryptophan 
Tetrahydrobiopterin, 
Folinic acid, Phe-
restricted diet 

 
6-Pyruvoyltetra-
hydropterin 
synthase (PTPS) 
deficiency 

 
PTS (612719) 

 
Developmental delay, 
seizures, 
microcephaly, 
parkinsonism, 
hypersalivation 

 
Tetrahydrobiopterin, 
Levodopa/carbidopa, 
5-hydroxytryptophan  
 

 
Aromatic L-amino 
acid decarboxylase 
deficiency 

 
DDC (107930) 

 
Developmental delay, 
oculogyric crises, 
hypotonia, autonomic 
symptoms 

 
Levodopa / dopamine 
agonists, pyridoxine, 
MAO inhibitors  
(therapy only 
effective in a 
minority of patients) 

 
GLUT-1 deficiency 

 
SLC2A1(138140) 

Paroxysmal 
dyskinesias, epilepsy, 
psychomotor 
retardation, 
spasticity, ataxia, 
microcephaly 

 
Ketogenic diet 

 
Galactosemia 

 
GALT (606999) 

 
Failure to thrive, food 
intolerance, 
hepatomegaly, 
jaundice, cataract 

 
Lactose restricted diet 

 
Thiamine 
transporter 
deficiency 
(formerly Biotin 
responsive basal 
ganglia disorder) 

 
SLC19A3 (606152) 

 
Subacute 
encephalopathy, 
dysarthria, and 
dysphagia, severe 
rigidity, quadriparesis 

 
Thiamine and Biotin  

 
Guanidinoacetate 
methyltransferase 
deficiency 

 
GAMT (601240) 

 
Intellectual disability, 
seizures, autistic 
behaviour, hypotonia 

 
Creatine, Ornithine, 
dietary arginine 
restriction 

    



Cerebral creatine 
deficiency 
syndrome 3 (AGAT 
deficiency) 

GATM (602360) Mental retardation 
with severe delay of 
speech, myopathy 
causing muscle 
weakness, failure to 
thrive 

Oral creatine 
suppletion 

 
Niemann Pick type 
C 

 
NPC1 (607623) / 
NPC2 (601015) 

 
Dementia, psychiatric 
symptoms, epilepsy, 
ataxia, supranuclear 
vertical gaze palsy, 
cholestatic icterus, 
liver failure 

 
Miglustat 

 
Wilson’s disease 

 
ATP7B (606882) 

 
Chronic liver disease, 
Kayser-Fleischer 
rings, 
cardiomyopathy, 
hemolysis 

 
Zinc,  
Tetrathiomolybdate 

 
Dystonia with brain 
manganese 
accumulation  

 
SLC30A10 
(611146) 

 
Chronic liver disease, 
polycythemia, 
parkinsonism, 
hypermanganesaemia 

 
Chelation with 
intravenous disodium 
calcium edentate, 
Ferro fumarate 

 
Pyruvate 
dehydrogenase 
complex (PDC) 
deficiency 
(Mostly X-linked) 

 
PDHA1 (300502) 
PDHX (608769) 
PDHB (179060) 
DLAT (608770) 
PDP1 (605993) 
LIAS (607031) 

 
Mental retardation, 
hypotonia, 
hypertonia, seizures, 
microcephaly, ataxia 

 
Thiamine, ketogenic 
diet, dichloroacetate 
(DCA) 

 
Biotinidase 
deficiency 

 
BTD (609019) 

 
Developmental delay, 
seizures, hypotonia, 
ataxia, vision and 
hearing problems, 
cutaneous 
abnormalities 

 
Biotin 

 
Coenzyme Q10 
deficiency 

 
ADCK3(606980) 
 

 
Ataxia, exercise 
intolerance, seizures.  

 
Coenzyme Q10 

 
Cerebrotendinous 
xanthomatosis 

 
CYP27A1 
(606530) 

 
Diarrhea, cataract, 
tendon xanthomas, 
neuropsychiatric 
symptoms, spasticity 

 
Chenodeoxycholic 
acid 

 
Abetalipoproteine
mia (Bassen-
Kornzweig 

 
MTP (157147) 

 
Fat malabsorbtion, 
retinitis pigmentosa, 
ataxia, acathocythosis 

 
Vitamin E, fat 
reduced diet 



syndrome) 
 
Ataxia with 
Vitamin E 
Deficiency (AVED) 

 
TTPA (600415) 

 
Ataxia, areflexia, loss 
of proprioception, 
dysdiadochokinesia
head titubation, 
decreased visual 
acuity 

 
Vitamin E (alpha-
tocopherol) 

 
Cerebral folate 
deficiency 

 
FOLR1 (136430) 

 
Epileptic seizures, 
mental retardation,  

 
Folinic acid 

 
Molybdenum 
cofactor (sulfite 
oxidase) deficiency 
type A 

 
MOCS1 (603707) 

 
Intractable neonatal 
seizures, 
developmental delay, 
feeding difficulties, 
lens dislocation 

 
Cyclic PMP 

 
Ornitine 
transcarbamylase 
deficiency 
(X-linked) 

 
OTC (300461) 

 
Mental retardation, 
episodic lethargy and 
irritability, coma, 
ataxia. 

 
Protein restricted diet 
with arginine 
supplementation, 
sodium benzoate 

 
Maple syrup urine 
disease (type I and 
II) 

 
BCKDHA 
(608348) /  
BCKDHB 
(248611) /  
DBT (248610) 

 
Neonatal 
encephalopathy, 
ataxia, intercurrent 
illness 

 
Leucine restricted 
diet, in some patients 
thiamine suppletion 

 
 


