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Glutaric Aciduria Type I Diagnosis Case with Normal
Glutaryl Carnitine and Urine Organic Acid Analysis
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ABSTRACT

Glutaric aciduria Type | (GA-l) is a rare inherited metabolic disease, deficiency of glutaryl-CoA dehydrogenase results in accumulation of the putatively neurotoxic metabolites
glutaric and 3-hydroxyglutaric acid (GA, 3-OH-GA) in body tissues, particularly within the brain. Here we presented a 3-year-old girl with hypotonia and dystonia diagnosed
with GA-| although the repeated analysis of the carnitine profile and organic acid analyses were normal. The patient has motor, mental retardation, hypotonia. Her weight
standard deviation score (SDS) was -1.86 SDS, height SDS was -0.55 SDS, head circumference SDS was -1.01. The physical examination was normal except severe hypotonia.
Spot blood camitine profile, blood amino acid, urine organic acid, lactic acid and pyruvic acid were normal in repeated analysis. Dystonia and spastic tetraparesis developed
on her follow-up. Cranial magnetic resonance imaging revealed bilateral cortical atrophy and bilateral striatal and caudate nucleus T2 flair hyperintensities. In GCDH gene
analysis p.Y123C (c.368A>G)/p.L340F (c.368A>G) mutation was found. There was no history of encephalopathy. The patient treated with levodopa and trihexyphenidyl and
lysine-restricted diet. In the presence of bilateral striatal involvement and cortical atrophy and dystonia, GA-l should be kept in mind. Blood carnitine profile and urine organic
acid analyses may not be consistent. It is important to evaluate the cases for genetic investigation.
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Introduction

Glutaric aciduria Type | (GA-I, OMIM 231669) is a
rare metabolic disorder of autosomal recessive inheritance
caused by deficient or nonfunctional glutaryl-coenzyme A
(CoA) dehydrogenase (GCDH). The GCDH gene is localized
on chromosome 19p13.2 and encodes the protein that
is involved in the catabolism of L-lysine, L-hydroxylysine
and L-tyrptophan (1,2). Acute neurological deterioration
occurs most frequently between 6 and 18 months usually
triggered by febrile illnesses or immunization. Movement
disorder, dystonia, seizures and extrapyramidal symptoms

are presented (3,4). In few patients, neurological disease has
been demonstrated in the absence of any encephalopathic
crisis termed as insidious-onset type (5) and late onset type
(6). Biochemically GCDH deficiency is characterized by a
deposition of glutaric acid (GA, 3 hydroxyglutaric acid (3-OH-
GA), glutaconic acid (less frequently) and glutaryl carnitine
(C5DC) (7). The major therapeutic principles GA-l are; the
reduction of glutaryl CoA, GA, 3-OH-GA using low lysine diet
and prevention of secondary carnitine deficiency (5). Here
we presented a 4-year-old girl with hypotonia and dystonia
and diagnosed with GA-l although the repeated analysis of
the carnitine profile and organic acid analyses were normal.
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Case Report

Four years old girl was admitted to our clinic due to motor,
mental retardation and hypotonia at the age of one year. She
was born via vaginal delivery at 39" gestational week, with
2900 g birth weight as the first child of nonconsanguineios
parents. On her first pediatric neurology visit at the age of
11 months’ global developmental delay was detected. Her
weight was 7.2 kg [-1.86 standard deviation score (SDS)] and
height was 72 cm (-0.55 SDS) and head circumstance was 44
cm (-1.01 SDS). She was treated with physical therapy. When
she was 18 months old, dystonia was detected. On physical
examination severe hypotonia, and dystonia were detected,
deep brain tendon reflexes were increased, and other systems
were normal. Her eye examination was normal, and there
was no hearing loss. There was no history of encephalopathy.
Complete blood count results were in normal range. Renal
function tests, liver function tests and creatine kinase levels
were also normal. Spot blood carnitine profile, blood amino
acid, urine organic acid, lactic acid and pyruvic acid were
normal in repeated analyses. Cranial magnetic resonance
imaging (MRI) revealed bilateral cortical atrophy and bilateral
striatal and caudate nucleus T2 flair hyperintensities (Figure
1). Electromyogram analysis was normal. Feeding difficulties,
hyper salivation and spastic tetra paresis developed on her
follow-up. Cerebrospinal fluid (CSF) analysis performed and
CSF glycine 79.1 umol/L, blood glycine 379.9 umol/L and CSF
glycine/blood glycine ratio was high (0.2). CSF serine, blood
serine, CSF lactate and blood lactate were all normal. Due to
the suspicion of non ketotic hyperglycinemia (NKH), lllumina
Inherited Disease Sequencing Panel analysis performed and
it was negative for NKH genes (glycine decarboxylase-GLDC,
aminomethyltransferase, glycine cleavage system H protein-
GCSH genes). In GCDH gene analysis p.Y123C (c.368A>G)/p.
L340F (c.368A>G) mutation was found (Figure 2). Her mother
has heterozygous p.L340F (c.368A>G) mutation and her
father has heterozygous p.Y123C (c.368A>G) mutation. After
she had the diagnoses with GA-l, we repeated the CSF
analysis and determined the normal levels of CSF and also
blood glycine levels. The patient was treated with levodopa
and trihexyphenidyl and lysine-restricted diet. Baclofen and
diazepam treatment also given during follow up. Her last visit
was at the age of 45 months. Failure to thrive was detected.
Her weight was 9.6 kg (-2.78 SDS), her height was 89 cm
(-4.6 SDS) and head circumstance 47 cm (-2.32 SDS). Spastic
tetra paresis and dystonia was detected. During follow up
all urine organic acid analyses were normal. Only in one
sample spot blood glutaryl carnitine level was 0.49 pmol/L
(n=0-0.35) slightly elevated. We also detected high levels
of creatine kinase levels (1422 IU/L; n=34-145) which was
returned to normal levels during follow up. During follow up
clinical progression was observed and control cranial MRI
investigation was performed. Findings were similar when
compared with previous cranial MR.

Figure 1. a, b) Axial T2, flair images show bilateral temporal atrophy
and bilateral striatal hyperintensities
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Figure 2. Molecular analysis of the patient

Discussion

GA-l is a rare neurometabolic disease and estimated
prevalence is 1:110000 newborns (8). For most patients with
GA-l, the acute encephalopathic crisis occurs and usually
triggered by an infection or vaccination (3,4). Recent studies
suggest that neurological damage may occur in the absence
of encephalopathic crisis and has been termed insidious-
onset (9). In our patient there was no history of acute
encephalopathic crisis, but progressive neurodegeneration
was detected. Macrocephaly is found 75% of the patients
with GA-l, but is non-specific (9) Also macrocephaly was
absent in our patient. In the literature it was shown that
epilepsy is frequent in patients with GA-l (8) unlikely our
patient had no seizure. Like to the literature dystonia was
the dominant extrapyramidal symptom in our patient (9).
CSF analysis was performed in our patient due to presence
of dystonia. High CSF glycine level and high CSF glycine/
plasma glycine ratio was detected. Movement disorders
may present in late onset NKH patients (10). But in our
patient’s dystonia was started at 18 months at an early age
and control CSF glycine levels detected within normal range.
We could not find any explanation for this issue. She had no
seizure and no treatment when CSF sample was taken. So
we ruled out NKH by genetic analysis. Urine organic acid
analysis usually shows increased levels of GA, 3-OH-GA,
glutaryl-CoA, glutarylcarnitine although GA and dicarboxylic
carnitines can be completely normal in some patients (11).
In GA-l; brain GA has been found to exceed plasma and CSF
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levels even in patients with normal or low GA levels in urine,
best explained by Kdlker et al (3). It has been shown that
urine CbDC, GA and 3-OH-GA did not show any correlation
with the patients’ clinics (3,12). We had not performed urine
C5DC, but all urine organic acid analyses were normal during
follow up. Only one spot blood carnitine analysis, slightly high
glutaryl carnitine level was detected. VWWe want to mention
that normal blood carnitine and urine organic acid analysis
can be found in patients with GA-l. Cranial MRI plays an
important role in the diagnostic work-up in GA-l patients.
Many characteristic findings have been reported focusing
on striatal changes, subdural collection and widening Sylvian
fissures, abnormal signal intensity of caudate and putamen.
Abnormalities of other gray matter structures have been
rarely reported (12). The MRI findings of our patient such as
striatal hyperintensities and temporal atrophy are common
in GA-l patients. Our patient had the diagnosed by Illumina
Inherited Disease Sequencing Panel analysis. GCDH gene
analysis revealed p.Y123C (c.368A>G) mutation on one allele
and p.L340F (c.1018C>T) mutation on the other allele. To the
best of our knowledge this mutation has not been published
in the literature.

Basic metabolic treatment of GA-l is using low lysine diet
for reduction of glutaryl-CoA, GA and 3-OH-GA and carnitine
supplementation to prevent carnitine depletion. Riboflavin
treatment is less frequent (5). Carnitine status and plasma
amino acid concentrations should be monitored in GA-l
patients (9). The value of metabolic treatment is unclear in
patients with severe neurological deterioration, however
it may be beneficial to the progression of the symptoms
(9). Dietary treatment in combination with carnitine and
emergency treatment has been shown to be effective in
preventing neurological disease (b). We treated our patient
with low lysine diet and carnitine supplementation. During
follow up, spot blood free carnitine levels of the patient were
normal. Also, repeated urine organic acid analyses were
all normal. With the basic metabolic treatment, we didn't
detect progression of the patients’ symptoms but also no
beneficial effect. GA-l is a treatable inborn metabolic disorder.
It is important including GA-l in the differential diagnosis of
leukoencephalopathy, dystonia combined with macrocephaly
or not. The encephalopathic crisis may be absent and glutaryl
carnitine elevation and urine glutaric acid elevation can not
be detected. The diagnosis should be suspected on the
combination of clinical and neuroradiological findings of the
patient and GCDH gene analysis should be performed in
such cases.
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