Cureus

Report

Review began 12/03/2020
Review ended 12/03/2020
Published 12/07/2020

© Copyright 2020

Dudipala et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

Open Access Case

DOI: 10.7759/cureus.11951

Acute Encephalopathic Presentation of 3-
Methylglutaconic Aciduria Type I With a Novel
Mutation in AUH Gene

Sai Chandar Dudipala !> 2, Prashanthi M % , Krishna Chaithanya B *, Laxman Kumar Chenalla 2

1. Pediatric Neurology, Star Women and Children Hospital, Karimnagar, IND 2. Pediatrics, Prathima Institute of
Medical Sciences, Karimnagar, IND 3. Pediatrics, Star Women and Children Hospital, Karimnagar, IND

Corresponding author: Sai Chandar Dudipala, drsaichander@gmail.com

Abstract

3-Methylglutaconic aciduria type I (3-MGA I) is a rare inherited disorder of the leucine metabolism pathway
due to mutations in the AUH gene for 3-methylglutaconyl-CoA hydratase enzyme and enzyme deficiency. It
has a variable phenotypic presentation from infancy to adulthood. Here, we report a three-year-old female
patient with normal development presented with acute encephalopathy and status dystonicus.
Neuroimaging was normal. Urine organic acid analysis showed high levels of 3-methylglutaconic acid, 3-
hydroxyisovaleric acid. Next-generation sequencing revealed a novel homozygous mutation of variant
¢.505+1G>C (5" splice site) in intron 4 of the AUH gene that was compatible with the diagnosis of 3-MGA 1.
The child was asymptomatic on follow-up with a low leucine diet. Clinicians should suspect rare inherited
metabolic disorders in acute onset unexplainable neurological symptoms and evaluate with urine organic
acid analysis.
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Introduction

3-Methylglutanoic aciduria type I (3-MGA 1) is a rare autosomal recessive disorder of leucine metabolism
[1]. It is caused by a deficiency of 3-methylglutaconyl-CoA hydratase (3-MGH) and characterized by
markedly increased urinary excretion of 3-methylglutaconic acid (3-MGA) and mildly elevated urinary 3-
methylglutaric acid (3-MG) and 3-hydroxyisovaleric acid (3-HIVA) [2, 3]. 3-MGH is encoded by the AUH
gene. Clinical characteristics of 3-MGA I are heterogeneous with a wide spectrum from asymptomatic to
mild neurological impairment to severe encephalopathy, psychomotor retardation, and extrapyramidal
symptoms [4]. The diagnosis is usually made by urinary organic acid analysis and confirmation by AUH gene
mutation analysis. So far, no specific effective treatment has been reported, but low leucine or protein diet
is advised. In this study, we reported a case of 3-MGA I in a three-year-old female child presented with
status dystonicus and acute encephalopathy.

Case Presentation

A three-year-old female patient presented to the emergency room with status dystonicus since morning. The
child was stabilized with oxygen, intravenous midazolam. She had a fever, irritability and unable to sleep for
24 hours before admission. There was no history of trauma and toxin ingestion. She was the only child of
consanguineous parents, born at term via Cesarean section with a birth weight of 3 kg. She had no
significant perinatal history. The family history didn’t reveal any similar symptoms. The patient attained all
her milestones, appropriate for age.

On examination, the child was irritable, pulse rate 120/min, blood pressure 90/46 mmHg, temperature 98.6°
F and oxygen saturation of 96%. Neurological examination revealed irritability, central hypotonia, and
dystonia with a head circumference of 48 cm. There was no other significant abnormal finding in physical
and other systemic examinations.

On laboratory evaluation, liver function tests, creatinine, hemogram, serum electrolytes, calcium,
magnesium, ammonia, serum lactate, creatinine phosphokinase, arterial blood gases, and C-reactive protein
were normal. Dengue serology and malaria parasite were non-reactive. The electroencephalogram showed
encephalopathic features. Magnetic resonance imaging (MRI) brain with contrast was normal. The
cerebrospinal fluid analysis showed five cells with lymphocytic predominance, normal glucose, protein, and
lactate levels. Urine organic acid analysis by gas chromatography-mass spectrometry (GCMS) revealed a
high level of 3-MGA, 3-MG, and 3-HIVA. Based on the clinical and laboratory findings, 3-MGA I was
considered in this patient. DNA sequencing with a next-generation sequencing platform revealed a
pathogenic mutation AUH gene. Previously, the mutation has been reported in literature rarely. Family
screening and genetic counseling were advised.
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The child was treated symptomatically with clonazepam, trihexyphenidyl, proper hydration, intermittent
midazolam. The child improved gradually and was discharged on the seventh day of admission. Parents were
counseled about the condition and advised a low leucine diet.

On follow-up, the child became normal and slowly stopped trihexyphenidyl and continued on a low leucine
diet. At present, after two years of illness, the child was normal, and no neurological abnormality was
noticed.

Discussion

3-MGA-I is a rare inherited metabolic disorder. Since 1976, only about 40 cases have been reported. The true
incidence of this condition may be underestimated because some patients are asymptomatic, and there is a
lack of neonatal screening programs [4-8]. It is a clinically heterogeneous group of neurological disorders
that is characterized by a wide clinical spectrum, including asymptomatic patients, delayed speech
development, severe encephalopathy, psychomotor retardation, and extrapyramidal symptoms [4]. In this
case, the child was neurologically normal but presented with unexplained encephalopathy with status
dystonicus during fever. A similar case was reported by Gibson et al. [9]. Narisawa et al. reported a two-year-
old child with motor and speech delay and unexplained encephalopathy [3].

In children with unexplained encephalopathy, urine organic acid analysis aids in the diagnosis. In this case,
after a routine metabolic panel, GCMS analysis was done. GCMS analysis revealed a high level of 3-MGA, 3-
MG, and 3-HIVA, which was consistent with 3-MGA 1. The diagnosis helps to restrict leucine in diet and
improvement in symptoms.

MRI brain findings of 3-MGA I are nonspecific, including normal, basal ganglia lesions, nonspecific white
matter lesions [6]. In our case report, the MRI brain was normal.

The gene for 3-MGH enzyme AUH is mapped on chromosome 9q22.3. Up to now, 11 different types of
mutations in the AUH gene have been reported |7, 8]. In the present case, DNA analysis with next-
generation sequencing showed a novel mutation of variant ¢.505+1G>C (5" splice site) in intron 4 of the AUH
gene in a homozygous state. In literature, rare case series have been reported with this gene mutation [7, 8,
10, 11]. Ly et al. reported a variety of AUH gene mutations in five patients from four independent families
[10]. It is also possible that the pathogenesis of AUH deficiency is related to metabolic stress like infection,
fever, or fasting. In the present case, the child became symptomatic during fever. However, this has not been
consistently observed in known patients with 3-MGA 1.

At present, there are no specific therapeutic options available for the treatment of 3 MGA 1. However, leucine
restricted diet will help to improve neurological outcomes [11]. In the present case, the child was improved,
and there were no other neurological abnormalities with a low leucine diet.

Conclusions

The purpose of this report is to keep attention to rare metabolic disorders that have no previous
neurological illness and present with the atypical unexplained presentation. In such cases, metabolic
evaluation with GCMS will be helpful, and early diet restriction could help improve the neurological state or
prevent acute illness during stress, as in this case report.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Robinson BH, Sherwood WG, Lampty M, Lowden JA: 3-Methyl glutaconic aciduria: a new disorder of leucine
metabolism. Pediatr Res. 1976, 10:371.

2. Duran M, Bemmer FA, Tibosch AS, Bruinvis L, Ketting D, Wadman SK: Inherited 3-methylglutaconic
aciduria in two brothers - another defect of leucine metabolism. | Pediatr. 1982, 101:551-554.
10.1016/50022-3476(82)80698-7

3. Narisawa K, Gibson KM, Sweetman L, Nyhan WL, Duran M, Wadman SK: Deficiency of 3-methylglutaconyl-
coenzyme A hydratase in two siblings with 3-methylglutaconic aciduria. ] Clin Invest. 1986, 77:1148-1152.
10.1172/]CI112415

4. Wortmann SB, Kluijtmans LA, Engelke UFH, Wevers RA, Morava E: The 3-methylglutaconic acidurias:

2020 Dudipala et al. Cureus 12(12): €11951. DOI 10.7759/cureus.11951 20f3


https://scholar.google.com/scholar?q=intitle:3-Methyl glutaconic aciduria%3A a new disorder of leucine metabolism
https://dx.doi.org/10.1016/s0022-3476(82)80698-7
https://dx.doi.org/10.1016/s0022-3476(82)80698-7
https://dx.doi.org/10.1172/JCI112415
https://dx.doi.org/10.1172/JCI112415
https://dx.doi.org/10.1007/s10545-010-9210-7

Cureus

what’s new?. | Inherit Metab Dis. 2012, 35:13-22. 10.1007/s10545-010-9210-7
5. Illsinger S, Lucke T, Zschocke J, Gibson KM, Das AM: 3- Methylglutaconic aciduria type 1 in a boy with
fever-associated seizures. Pediatr Neurol. 2004, 30:213-215. 10.1016/j.pediatrneurol.2003.09.016
6.  Wortmann SB, Kremer BH, Graham A, et al.: 3-Methylglutaconic aciduria type I redefined: a syndrome with
late-onset leukoencephalopathy. Neurology. 2010, 75:12. 10.1212/WNL.0b013e3181f39a8a
7. Mercimek-Mahmutoglu S, Tucker T, Casey B: Phenotypic heterogeneity in two siblings with 3-
methylglutaconic aciduria type I caused by a novel intragenic deletion. Mol Genet Metab. 2011, 104:410-
413.10.1016/j.ymgme.2011.07.021
8. Ijlst L, Loupatty FJ, Ruiter JPN, Duran M, Lehnert W, Wanders RJA: 3-methylglutaconic aciduria type I is
caused by mutations in AUH. Am ] Hum Genet. 2002, 71:1463-1466. 10.1086/344712
9.  Gibson KM, Sweetsman WL, Nyhan WL, et al.: 3-Methyl glutaconyl-CoA hydratase deficiency: two different
clinical and enzymatic phenotypes in 3-methylglutaconic aciduria. Pediatr Res. 1985, 19:248.
10.1203/00006450-198504000-00853
10. Ly TB, Peters V, Gibson KM, et al.: Mutations in the AUH gene cause 3-methylglutaconic aciduria type I .
Human Mutation. 2003 , 21:401-407.
11. Tavasoli AR, Shervin Badv R, Zschocke |, Ashrafi MR, Rostami P: Early infantile presentation of 3-
methylglutaconic aciduria type 1 with a novel mutation in AUH gene: a case report and literature review.
Brain Dev. 2017, 39:714-716. 10.1016/j.braindev.2017.04.007

2020 Dudipala et al. Cureus 12(12): €11951. DOI 10.7759/cureus.11951 30f3


https://dx.doi.org/10.1007/s10545-010-9210-7
https://dx.doi.org/10.1016/j.pediatrneurol.2003.09.016
https://dx.doi.org/10.1016/j.pediatrneurol.2003.09.016
https://dx.doi.org/10.1212/WNL.0b013e3181f39a8a
https://dx.doi.org/10.1212/WNL.0b013e3181f39a8a
https://dx.doi.org/10.1016/j.ymgme.2011.07.021
https://dx.doi.org/10.1016/j.ymgme.2011.07.021
https://dx.doi.org/10.1086/344712
https://dx.doi.org/10.1086/344712
https://dx.doi.org/10.1203/00006450-198504000-00853
https://dx.doi.org/10.1203/00006450-198504000-00853
https://onlinelibrary.wiley.com/doi/abs/10.1002/humu.10202
https://dx.doi.org/10.1016/j.braindev.2017.04.007
https://dx.doi.org/10.1016/j.braindev.2017.04.007

	Acute Encephalopathic Presentation of 3-Methylglutaconic Aciduria Type I With a Novel Mutation in AUH Gene
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


