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ABSTRACT:  

The Cerebral Creatine Deficiency Syndromes (CCDS), are inborn errors of creatine metabolism which include Creatine 

Transporter Deficiency (CTD) and the two creatine biosynthesis disorders, guanidinoacetate methyltransferase (GAMT) 

deficiency and L-arginine:glycine amidino transferase (AGAT) deficiency.1, 2 Creatine Transporter Deficiency (CTD, 

SLC6A8 Deficiency, CRTR) is a rare X-linked inborn error of creatine metabolism, broadly classified as an Autism 

Spectrum Disorder and form of X-linked intellectual disability and developmental delay. CTD is caused by a defect in the 

SLC6A8 gene that encodes the creatine transporter protein necessary for the transport of creatine across the blood-brain 

barrier and across cell membranes.In the present study, we present a case report of Creatine Transporter Deficiency in a 1.5 

years old male child. 
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INTRODUCTION: 

The Cerebral Creatine Deficiency Syndromes (CCDS), are 

inborn errors of creatine metabolism which include 

Creatine Transporter Deficiency (CTD) and the two 

creatine biosynthesis disorders, guanidinoacetate 

methyltransferase (GAMT) deficiency and L-

arginine:glycine amidino transferase (AGAT) deficiency.
1, 2

 

Creatine Transporter Deficiency (CTD, SLC6A8 

Deficiency, CRTR) is a rare X-linked inborn error of 

creatine metabolism, broadly classified as an Autism 

Spectrum Disorder and form of X-linked intellectual 

disability and developmental delay. CTD is caused by a 

defect in the SLC6A8 gene that encodes the creatine 

transporter protein necessary for the transport of creatine 

across the blood-brain barrier and across cell membranes.
3
 

Creatine is taken into cells via the creatine transporter, 

where it plays an essential role in energy homeostasis, 

particularly for tissues with high and fluctuating energy 

demands, such as neurons.
4
 Simply put, patients with CTD 

lack creatine in the brain, which is an essential component 

of the energy system, and as a result the brain does not 

have the energy to function properly. This lack of energy 

results in the clinical signs and symptoms of CTD.
5
 In the 

present study, we present a case report of Creatine 

Transporter Deficiency in a 1.5 years old male child.  

 

CASE REPORT: 

A one and half years old male child, first issue of second-

degree consanguineous marriage, brought with complaints 

of global developmental delay and 2 episodes of seizures in 

last 15 days, unprovoked, Generalized Tonic Clonic type, 

each episode lasted for maximum 4-5 min. No post ictal 

deficit. Baby was born full-term by LSCS, birth weight 2.2 

kg, cried immediately after birth. Post-natal period 

uneventful.  

 

Examination: He had microcephaly with head 

circumference of 44.5 cm. Had hypotonia – Grade 4. 
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Vision and hearing was normal. No motor deficit. Reflexes 

were preserved.  

Lab investigations: Routine bio-chemistry was normal. 

EEG was normal. MRI brain was normal. MR 

Spectroscopy showed absent Cr peak confirming the 

diagnosis of CTD. The child was started on tablet Creatine 

500mg bd. He had no seizures after that. He showed 

improvement in motor domain in the form of independent 

sitting achieved within 3 months after starting creatine 

supplement. 
 

 

 
 

 
 

 
Normal MR spectroscopy  

 
MR Spectroscopy shows Absence of Cr peak 

 

DISCUSSION: 

Creatine (Cr) plays an important role in the energy 

metabolism of cells and tissues with high and fluctuating 

energy demands such as the brain, as it facilitates the 

resynthesis of ATP from ADP through phosphocreatine.
6
 

Creatine Transporter Deficiency (CTD) is an X-linked, 

inborn error of metabolism caused by mutations in the 

creatine transporter SLC6A8 gene.
7 

The other two creatine 

deficiency syndromes are due to autosomal recessive 

defects of creatine synthesis: arginine:glycine 

amidinotransferase (AGAT) and guanidinoacetate 

methyltransferase (GAMT).
8
 In all of these disorders, the 

common manifestations are developmental delay leading to 

intellectual disability, language delay, and decreased brain 

creatine detected by magnetic resonance spectroscopy 

(MRS).CTD is characterized by moderate-to-severe 

intellectual disability, severe language delay, behavioral 

problems, seizures, gastrointestinal problems, normal 

plasma creatine and GAA levels, and elevated urine 

creatine/creatinine ratio (Cr/Crn); the diagnosis is 

confirmed by impaired creatine uptake in fibroblasts or 

identification of hemizygous mutations in SLC6A8.CTD is 

estimated to be present in 0.2–3.5% of males with 

intellectual disabilities (ID) or autism spectrum disorder 

(ASD), with average rates varying between 0.4% and 1.4%. 

Typically, Creatine Transporter Deficiency patients will 

present with missed standard developmental milestones 

around age of 1 or 2 years.As CTD is an X-linked disorder, 

male patients are the most severely affected, but females 

are carriers of the disease and may be asymptomatic or 

affected to a lesser degree. 
9-11 

Anselm IA et al reported two unrelated boys with the X-

linked creatine transporter defect (CRTR) and clinical 

features more severe than those previously described with 

this disorder. These two boys presented at ages 12 and 30 

months with severe mental retardation, absent speech 

development, hypotonia, myopathy and extra-pyramidal 

movement disorder. One boy has seizures and some 

dysmorphic features; he also has evidence of an oxidative 

phosphorylation defect. They both had classical absence of 

creatine peak on brain magnetic resonance spectroscopy 

(MRS). In one, however, this critical finding was 

overlooked in the initial interpretation and was discovered 

upon subsequent review of the MRS. Póo-Argüelles P et al 

described the first two unrelated Spanish patients with 

creatine transporter deficiency initially identified by brain 

proton magnetic resonance spectroscopy (MRS). The 

clinical phenotype was characterized by severe mental 

retardation, epilepsy, autism, severe speech delay and 

absence of brain creatine by MRS. Urine creatine/creatinine 

ratio was increased and creatine uptake in fibroblasts was 

impaired in both patients. On DNA sequence analysis of 

the SLC6A8/creatine transporter gene, one hemizygous 

mutation was found in each patient: one mutation was 

novel and consisted of a deletion of two nucleotides c.878-
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879delTC in exon 5, resulting in a frameshift 

(p.Lys293fsX3), and in the other patient a known deletion 

of three nucleotides 1222-1224delTTC in exon 8 resulting 

in p.Phe408del. Creatine treatment for one year failed to 

improve the neurological symptoms and was associated 

with a striking increase in body weight in both patients (13 

and 16 kg, respectively).
12, 13 

Mancardi MM et al reported a 

5 year-old boy with known speech delay who presented 

with severe and refractory epilepsy. After extensive 

investigations, metabolite analysis and brain 1H-MRS 

suggested CRTR-D, which was confirmed by the detection 

of a known pathogenic mutation in the SLC6A8 gene 

(c.1631C>T; p.Pro544Leu).
14 

 

CONCLUSION: 

Routine measurement of creatine by MRS should be 

considered in the evaluation of children with global 

developmental delay and unprovoked seizures as it is 

treatable condition. 
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