


AR

\Y

\#

14

Yy

Yy

Yo

\id

A

YA

0 5SS ey

0 )5S (oode yd pluy
05555 iyl s ol
ool oyl o

ke s Lac!

<)yl s Lacl
slosoww 5 4ol

L o5, g aoliy
0,505 B asS H138
0,505 bl

)| F7Y
Extra-CNS Presentation of Common Neurometabolic
Disorders that Mimic Cerebral Palsy: A Review

Interrelation Between Homocysteine Metabolism And
Autism Spectrum Disorder

primary coql0 deficiency presented  with
neurodevelopmental delay and subsequent ataxia

with cog8a gene mutation,a case report

Abstract: Neuro-Metabolic Disorders Mimicking
Cerebral Palsy with Ataxia

Neurometabolic disorders mimicking spastic cerebral
palsy

A Case report of Cockayne Syndrome
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Imaging In Cp Mimickers

The Relationship Between Aminoacid Metabolism
Disorders and Autism Spectrum

Mitochondrial Diseases and Autism (Autistic Spectrum
(Disorders

An 8.5-Month-Old Girl with Seizure, Horizontal
Nystagmus and Silver Hair

Infantile Neuroaxonal Degeneration in Iran: A Report
on PLA2G6 Gene Variants in Three Pediatric Patients
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Cerebral Palsy and CP mimickers

The  Clinical Features and  Diagnosis  of
Adrenoleukodystrophy: A Case Series of lIranian
Family

Extra-CNS Presentation of Common Neurometabolic
Disorders that Mimic Cerebral Palsy

A report of dual presentations of Pseudo-TORCH
syndrome 1 and MCC2 deficiency and review of the
literature

NGLY1-Related Congenital Disorder of
Deglycosylation

Beyond the Omics Revolution: Prioritizing Omics
Evaluation for Clinical Advancement
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Extra-CNS Presentation of Common Neurometabolic
Disorders that Mimic Cerebral Palsy: A Review

Meisam Babaei MD '*, Negin Armideh 2

" Department of Pediatrics, North Khorasan University of Medical Sciences, Bojnurd, Iran

2 Department of Medicine, North Khorasan University of Medical Sciences, Bojnurd, Iran

Abstract

Keywords

A broad spectrum of disorders known as neurometabolic disorders are defined
by metabolic dysfunctions that have the potential to cause major impacts on
the central nervous system (CNS). While cerebral palsy (CP) is typically
associated with non-progressive motor impairments due to early brain injury,
several neurometabolic disorders can present with similar motor dysfunctions,
spasticity, and developmental delays, leading to potential misdiagnosis. These
neurometabolic diseases are prevalent in very consanguineous populations
such as IRAN, so mistaking these conditions for cerebral palsy may result in
inappropriate Management of these disease while early diagnosis of an
underlying neurometabolic disorder is crucial because some of these entities
may be curable. This review focuses on the extra-CNS presentation of these
disorders, which often present along with motor symptoms that can mimic the
clinical features of cerebral palsy. Additionally, we discuss the importance of
comprehensive clinical evaluations, including metabolic screening and
neuroimaging, to differentiate between CP and underlying neurometabolic
etiologies. By providing this review, we aim to enhance clinician awareness of
the broader spectrum of symptoms associated with these conditions and give
general idea of features which must alert physician for further evaluation
considering neurometabolic disorders.

e neurometabolic disorders
e cerebral palsy mimicker
e children

e extra-CNS presentations
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Interrelation Between Homocysteine Metabolism And

Autism Spectrum Disorder

Hosein Eslamiyeh!

1 Assistant professor of pediatric neurology, Shahid sadoughi university of medical

Abstract

Autism, or autistic spectrum disorder®! (ASD), is a neurodevelopmental
disorder characterized by repetitive, restricted, and inflexible patterns of
behavior, interests, and activities, in addition to deficits in social
communication and social interaction,

Increasing evidence shows that the autism spectrum disorder (ASD) relates to
inborn errors of metabolism, such as disorders of amino acid metabolism and
transport such as phenylketonuria, homocystinuria, urea cycle disorders
(UCD), hartnup disease and other metabolic disorders like organic acidemias.
Homocysteine is sulfur containing-amino acid, which plays several important
roles in human physiology and in the central nervous system Homocysteine, is
a metabolic intermediate in methionine metabolism and is crucial for
methionine availability, nucleotide synthesis, and re-methylation reactions
Although, homocystein has several known biological properties, its
overproduction might be harmful.

Elevated serum homocysteine levels have been identified as a risk factor for
several neurological and psychiatric disorders, including cognitive impairment,
dementia and bipolar disorders. although experimental studies have been
shown that increasing homocysteine level has direct neurotoxicity and induces
mitochondrial dysfunction but, these observations have raised questions
regarding whether elevated serum homocysteine is a biomarker or a therapeutic
target for ASD.

Some disorders such as classic homocystinuria results to increased level of
homocysteine and methionine in the blood without significant change in other
metabolites in the blood. orher disorders like cobalamine metabolism disorders
induce homocystinuria combined with methyl malonic aciduria.
Cystathionine [B-synthase (CBS) deficiency, also known as classical
homocystinuria (HCU), is caused by biallelic mutations in the CBS gene.

Yy



EEEEE o
HE OE Sliog,s Gl o S5 smed e
HEE N

CBS deficiency prevents the conversion of homocysteine to cystathionine,
resulting in homocysteine increase.

Subjects with classical homocystinuria may have a clinical picture of varying
severity and with different age of onset. It can start in childhood as a severe
multisystemic disease or stay asymptomatic until adulthood Untreated patients
have various symptoms, including osteoporosis, thromboembolic events, and
intraocular lens dislocation. These patients can also have a variety of CNS
disturbances, including symptoms of ASD.

The importance of early diagnosis of neurometabolic disordrs especially
homocystinuria and cobalamine metabolism disorders is treatability of these
disorders. So, early diagnosis and treatment has a crucial role in later
neurodevelopmental status of these patients.

e Homocystinuria
e Autism Spectrum Disorder
o Methyl Malonic Academia With Homocytinuria
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primary coq10 deficiency presented with neurodevelopmental delay
and subsequent ataxia with coq8a gene mutation,a case report

Mohammad Barzegar! ,Parinaz Habibi?

I Dr mohammad barzegar ,pediatric neurologist, professor, pediatric health research center,

Tabriz university of medical sciences

2 Dr parinaz Habibi, pediatric neurologist, assistant professor, pediatric health research center,
Tabriz university of medical sciences

Abstract

Keywords

Background: Treatable inborn errors of metabolism with neurological insults,
as a part of their cardinal picture(neurometabolic disorder) ,carry a great
importance due to their significant response to treatment and supplementation
.delay in diagnosis may result in irreversible sequels .primary COQI10
deficiency is a clinically and genetically heterogeneous subtype of
mitochondrial disease with potential response to COQ10 supplementation .five
major phenotypes have been described :encephalomyopathy, cerebellar ataxia
,infantile multisystem form ,nephropathy and isolated myopathy.the initial
presentation as neurodevelopmental delay was the unique picture of this
category in our patient.

Case report: a 14yrs old girl with history of global delay and IUGR from
consanguineous parents ,and no remarkable family history ,she started walking
in 3 yrs old and her parents sought for neurologist visit when she was 4 yrs old
due to unsteady gait and frequent falling. initial investigation revealed
cerebellar atrophy and other investigations remained pending due to parents
inadherence. the ataxia had slowly progressive nature along with other signs of
cerebellar dysfunction as tremor and slurred speech. WES was done when she
was 13yrs old and an AR mutation in COQ8A gene revealed diagnosis of
primary COQ10 deficiency. her speech and gait showed dramatic improvement
on COQ10 Supplementation

e Neurometabolic

e (COQI10

e Ataxia,Cerebellar Atrophy
e (Cog8a Gene

[



\id

I. Sl giliog 399 il 0 55 o3 sle

Abstract: Neuro-Metabolic Disorders Mimicking Cerebral

Palsy with Ataxia

Morteza Heidari!

1 Associate Professor of Pediatric Neurology, Children’s Medical Center, Tehran University of

Medical Sciences, Tehran, Iran.

Abstract

Keywords

Cerebral palsy (CP) is a common pediatric neurological disorder characterized
by motor impairments resulting from non-progressive brain injuries occurring
in the developing brain. However, certain neuro-metabolic disorders can
present with clinical features resembling CP, particularly when accompanied
by ataxia. Misdiagnosis of these conditions as CP can delay appropriate
treatment and significantly impact patient outcomes.

This study aims to review and highlight the key neuro-metabolic disorders that
mimic CP with ataxia. By analyzing clinical presentations, neuroimaging
findings, and biochemical markers, we aim to establish distinguishing features
that facilitate accurate diagnosis. Disorders such as mitochondrial diseases,
aminoacidopathies, and lysosomal storage diseases often present overlapping
symptoms with CP but require specific therapeutic interventions. Early
recognition of these mimickers is crucial for timely metabolic management,
genetic counseling, and improving quality of life for affected patients and their
families.

We further propose a diagnostic algorithm to assist clinicians in differentiating
CP from neuro-metabolic disorders with ataxia. Incorporating advanced
metabolic testing, genetic analysis, and neuroimaging criteria, this approach
aims to streamline the diagnostic process in pediatric neurology practices.
This abstract underscore the importance of raising awareness among healthcare
providers regarding these mimickers and advocates for interdisciplinary
collaboration to enhance diagnostic accuracy and patient care in pediatric
neurology.

e (erebral palsy Coq8a Gene
e Ataxia

e Neuro-Metabolic Disorders
e Differential Diagnosis

e Pediatric Neurology
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Neurometabolic disorders mimicking spastic cerebral palsy

Soroor inaloo!

I Professor of pediatric neurology, neonatal research center, shiraz university of medical
sciences

Cerebral palsy is a syndrome that encompasses a large group of childhood
movement and posture disorders that result from a non-progressive lesion
occurring in the developing brain. The clinical presentation of many metabolic
and genetic conditions, particularly in highly consanguineous populations, can
mimic cerebral palsy particularly at early age. The aim of this lecture is to
identify the clinical features that should alert the physician to the possibility of
disorders that resemble cerebral palsy, the clinical and neuroimaging red flags,
and highlight some metabolic and conditions which may present with
spasticity. Red flags in the history and examination that should prompt the
consideration of another diagnosis such as: No risk factors for CP, Positive
family history of CP, Progressive neurological symptoms and normal
neuroimaging. Metabolic disorders with prominent spasticity such as: Arginase
deficiency, Biotinides deficiency, Sulfite oxidase deficiency/Molybdenum
cofactor deficiency describe in this panel.

Abstract
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A Case report of Cockayne Syndrome

Maryam Kachuei !

1 Department of Pediatric Neurology, Ali Asghar childrens’ Hospital, School of Medicine, Iran
University of Medical Sciences, Tehran, Iran

Cockayne syndrome is a genetic disorder with a recessive autosomal
inheritance. It is characterized by microcephaly, short stature and delayed
development. The signs and symptoms of this condition are usually apparent
from infancy, and they worsen over time.

A 2-year-old boy presented with neurodevelopmental delay, beaklike nose,
microcephaly and seizure. He was a Child of consanguineous marriage.
Ab ag:lgll Calcification was noted in brain ct. His sibling has died due to similar
symptoms. Sensory motor polyneuropathy was reported in EMG NCS. Salt &
pepper pigmentary retinopathy was detected in retinal examination. Sensory
neural hearing loss was detected in both ears. Clinical and lab investigations
were suggestive of cockayne syndrome. Early detection and differentiating the
syndrome from other congenital disorder is essential as the prognosis of each
disorder differs.

e Cockayne Syndrome
Keywords e Microcephaly
e Neurodevelopmental Delay
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Imaging In Cp Mimickers

1 MD, assistant professor of radiology Mofid Children’s Hospital, SBMU

Abstract

Keywords

Cerebral palsy (CP) is a clinical descriptive term based on history and physical
examination. The onset of symptoms in CP is before age two years as a result
of a nonprogressive cause. Perinatal asphyxia is considered the most prevalent
cause of CP however it is estimated to cause only a minority of CP cases. A
large number of genetic and metabolic disorders can give rise to the clinical
picture of CP. some suggest that genetic CP should be referred to as CP mimic.
There is consensus on an international basis that cerebral MRI is important in
the assessment of a child with cerebral palsy. Magnetic resonance imaging
(MRI) is abnormal in more than 80% of children with CP, with the common
imaging finding of perinatal asphyxia disclosing the pattern responsible for the
neurological condition. There are some red flags in clinical and imaging
findings which suggest CP mimickers. A correct diagnosis identifies treatable
causes earlier and help in predicting prognosis and decision making for genetic
evaluation. Imaging clues for CP mimickers are including normal
neuroimaging in a CP patient, structural abnormalities, cerebellar atrophy,
existence of typical radiologic findings for specific metabolic or genetic
disease and incongruency between imaging findings and clinical findings. The
scope of this presentation is describing the MRI findings in CP mimickers.
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The Relationship Between Aminoacid Metabolism Disorders

and Autism Spectrum

Reihaneh Mohsenipour !

! Pediatric Endocrinologist, Associate 'professor of Tehran University of Medical Sciences

Abstract

Keywords

Autism spectrum disorder may be associated with inborn errors of metabolism,
such as disorders of amino acid metabolism such as phenylketonuria,
homocystinuria, S-adenosylhomocysteine hydrolase deficiency, branched-
chain a-keto acid dehydrogenase kinase deficiency, urea cycle disorders,
Hartnup disease, organic acidurias (propionic aciduria, L-2 hydroxyglutaric
aciduria).

Because some of known metabolic disorders are treatable, physicians should
have these disorders in their mind as differential diagnosis.

As always, taking history, do clinical and neurological examinations is the base
of diagnosis but some metabolic test (such as ammonia, lactate, blood gas,
urine and serum aminoacid chromatography, homocysteine level, B12 level,
cholesterol, uric acid, urine organic acid, acylcarnitine profile) and genetic
study can be helpful if we think about metabolic disease.
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Mitochondrial Diseases and Autism (Autistic Spectrum Disorders)

Shadab Salehpour!

1 Shahid Beheshti University of Medical Sciences

Mitochondrial disorders are a group of conditions that affect the mitochondria,
the energy-producing organelles within cells. Recent research suggests a
potential link between mitochondrial dysfunction and autism spectrum
disorder (ASD).

Energy Production: Mitochondria are responsible for producing adenosine
triphosphate (ATP), the primary energy source for cells. Dysfunction in
mitochondria can lead to decreased ATP production, affecting various cellular
processes, including those in the brain.

Oxidative Stress: Mitochondrial dysfunction can also lead to increased
oxidative stress, which can damage cellular components, including DNA.
Oxidative stress has been implicated in the development of
neurodevelopmental disorders like ASD.

Neurotransmitter Function: Mitochondria play a role in the production and
regulation of neurotransmitters, chemical messengers that facilitate
Abstract communication between neurons. Mitochondrial dysfunction can disrupt
neurotransmitter signaling, potentially contributing to the social and
communication challenges seen in ASD.

Inflammation: Some studies suggest that mitochondrial dysfunction can
trigger inflammation, which may contribute to the development of ASD.
Evidence Supporting the Link:

Genetic Studies: Several genetic studies have identified mutations in
mitochondrial genes that are associated with both ASD and mitochondrial
disorders.

Biochemical Studies: Biochemical studies have shown altered mitochondrial
function in individuals with ASD, including decreased activity of enzymes
involved in energy production and increased oxidative stress markers.
Clinical Observations: Individuals with ASD often exhibit symptoms that
overlap with mitochondrial disorders, such as gastrointestinal issues, seizures,
and developmental delays.
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Important Considerations:

Complex Etiology: ASD is a complex disorder with multiple contributing
factors, including genetic, environmental, and epigenetic factors.
Mitochondrial dysfunction is likely one of several factors involved in the
development of ASD.

Heterogeneity: ASD is a heterogeneous disorder, meaning that individuals
with ASD can present with a wide range of symptoms and severities. The role
of mitochondrial dysfunction may vary among individuals with ASD.

Further Research:

More research is needed to fully understand the role of mitochondrial
dysfunction in ASD. This research could lead to the development of new
diagnostic tools and targeted therapies for individuals with ASD who have
underlying mitochondrial dysfunction.
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An 8.5-Month-Old Girl with Seizure, Horizontal Nystagmus and
Silver Hair

Sasan Saket! *, Parvaneh Karimzadeh?, Elham Rahimian 3, Yalda Nilipour4, Massoud
Houshmand?

IAssistant Professor of Pediatric Neurology, Department of Pediatric Neurology, School of
Medicine, Imam Hossein & Mofid Children's Hospitals, Iranian Child Neurology Center of
Excellence (ICNCE), Pediatric Neurology Research Center, Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

2 Professor of Pediatric Neurology, Department of Pediatric Neurology, School of Medicine,
Mofid Children's Hospital, Iranian Child Neurology Center of Excellence (ICNCE), Pediatric
Neurology Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran-

3 Neuroradiologist, Haghighat Medical Imaging Research Center, Tehran, Iran.

4 Associated Professor of Neuropathology, Department of Pathology, School of Medicine, Mofid
Children's Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

5 Department of Medical Genetics, National Institute of Genetic Engineering and Biotechnology
(NIGEB), Tehran, Iran.

Mitochondrial disorders are a group of conditions that affect the mitochondria,
the energy-producing organelles within cells. Recent research suggests a
potential link between mitochondrial dysfunction and autism spectrum
disorder (ASD).

Energy Production: Mitochondria are responsible for producing adenosine
triphosphate (ATP), the primary energy source for cells. Dysfunction in
Ab i@l mitochondria can lead to decreased ATP production, affecting various cellular
processes, including those in the brain.

Oxidative Stress: Mitochondrial dysfunction can also lead to increased
oxidative stress, which can damage cellular components, including DNA.
Oxidative stress has been implicated in the development of
neurodevelopmental disorders like ASD.

Neurotransmitter Function: Mitochondria play a role in the production and
regulation of neurotransmitters, chemical messengers that facilitate
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communication between neurons. Mitochondrial dysfunction can disrupt
neurotransmitter signaling, potentially contributing to the social and
communication challenges seen in ASD.

Inflammation: Some studies suggest that mitochondrial dysfunction can
trigger inflammation, which may contribute to the development of ASD.
Evidence Supporting the Link:

Genetic Studies: Several genetic studies have identified mutations in
mitochondrial genes that are associated with both ASD and mitochondrial
disorders.

Biochemical Studies: Biochemical studies have shown altered mitochondrial
function in individuals with ASD, including decreased activity of enzymes
involved in energy production and increased oxidative stress markers.

Clinical Observations: Individuals with ASD often exhibit symptoms that
overlap with mitochondrial disorders, such as gastrointestinal issues, seizures,
and developmental delays.

Important Considerations:
Complex Etiology: ASD is a complex disorder with multiple contributing

factors, including genetic, environmental, and epigenetic factors.
Mitochondrial dysfunction is likely one of several factors involved in the
development of ASD.

Heterogeneity: ASD is a heterogeneous disorder, meaning that individuals
with ASD can present with a wide range of symptoms and severities. The role
of mitochondrial dysfunction may vary among individuals with ASD.
Further Research:

More research is needed to fully understand the role of mitochondrial
dysfunction in ASD. This research could lead to the development of new
diagnostic tools and targeted therapies for individuals with ASD who have
underlying mitochondrial dysfunction.

e (Griscelli syndrome type 1
e silvery hair

e MYOS5A gene

e pediatric
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Infantile Neuroaxonal Degeneration in Iran: A Report on
PLA2G6 Gene Variants in Three Pediatric Patients

Mehran Beiraghi Toosi 2, Reza Jafarzadeh Esfehani3-#, Atieh Eslahi 45, Ariane Sadr-
Nabavi 34, Mohammad Amin Kerachian3-4, Mahsa Sadat Asl Mohajeri 4, Mahsa Farjami*
%, Farzaneh Alizade*, Majid Mojarrad 34,

I Department of Pediatrics, Faculty of Medicine, Mashhad University of Medical Sciences,
Mashhad, Iran.

2 Neuroscience Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.
3 Medical Genetics Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.

4 Department of Medical Genetics, Faculty of Medicine, Mashhad University of Medical
Sciences, Mashhad, Iran.

5 Student Research Committee, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: Infantile neuroaxonal degeneration (INAD) is a rare type of
neurodegeneration characterized by brain iron

accumulation, classified under the broader category of neurodegeneration with
brain iron accumulation (NBIA) disorders.

This is a progressive condition which often begins in early childhood and
typically presents with developmental delays with

or without psychomotor regression, along with several other neurological
findings. In this study, we examined three INAD

Abstract patients who were diagnosed before the age of 10 via Whole-Exome
Sequencing (WES) technique.

Materials and Methods: We assessed three affected children displaying
clinical features of INAD who underwent Whole-Exome Sequencing (WES).
To confirm the candidate variant, Sanger sequencing was conducted in
probands and them parents. Moreover, an in-silico study was performed to
determine the molecular functions of the identified genetic variants.
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Results: We detected three novel genetic variants in the PLA2G6 gene
including a homozygous missense (NM_003560.2;

¢.1949T>C; p. Phe650Ser), a splicing (NM_001349864; c.1266-1G>A) and a
frameshift variant (NM_003560.4;

c.1547 1548dupCG; p. Gly517ArgfsTer29). Since these variants had not been
reported in the literature or in population

databases, their potential pathogenicity was conducted based on the in-silico
studies.

Conclusion: The current study reports novel genetic variants in the PLA2G6
gene in the Iranian population which highlights

the critical role of high-throughput genetic testing to find out underlying
molecular mechanisms in rare disorders. Further

research is needed to explore the implications of these variants on clinical
outcomes.

e Developmental disabilities

e Magnetic resonance imaging, Neuroaxonal dystrophies
e Pantothenate Kinaseassociated Neurodegeneration

e Whole exome sequencing
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Cerebral Palsy and CP mimickers

Mahmoud Reza Ashrafi!

! Professor of Pediatric Neurology Children's Medical Center, Tehran University of Medical
Sciences

Developmental disabilities are a group of related early onset, nonprogressive
and chronic neurologic or behavioral disabilities occurring in childhood and
estimated to affect 5-10 % of children.

Development can be divided into three major streams or skill areas and CP is a
developmental disability in the field of motor skills.

Currently, CP is defined by Rosenbaum et al as “a group of permanent disorders
of the development of movement and posture, causing activity limitation, that
are attributed to non-progressive disturbances that occurred in the developing
fetal or infant brain”. (2007) The worldwide prevalence of cerebral palsy has
remained stable at 2-3 per 1000 livebirths for more than four decades, despite
substantial improvements in obstetric and neonatal care.

The causes of cerebral palsy have been attributed to a wide range of prenatal,
perinatal, and postnatal factors that can present as single, isolated factors or as
a combination of multiple potential risk factors. Although there is a clear role

Abstract

for hypoxic—ischemic injury in some cases of CP, estimates suggest that acute
intrapartum hypoxia—ischemia accounts for fewer than10% of cases. Some
investigators suggest that ‘unknown pathophysiologic processes’ must be at
work to account for a significant proportion of CP. Indeed, current estimates
indicate that as many as 30% of CP cases may be genetic in nature.

A number of genetic and metabolic disorders may present with clinical features
that fit a CP phenotype.

We consider a CP mimic to be a condition that manifests with a clinical
syndrome consistent with CP, in the absence of documented risk factors or
neuroimaging findings consistent with a history of brain injury or a congenital
cerebral malformation.

Thorough history and a careful neurological examination are essential in the
evaluation of a patient suspected to have CP.
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MRI has become the most important diagnostic step after history taking,
classifying the CP subtype and the additional conditions.

The possibility of a treatable metabolic or genetic etiology of CP, together with
a more accurate diagnosis and genetic counseling, emphasizes the importance
of being particularly vigilant in determining the etiology. A surprisingly high
number of CP mimics were identified, totaling 67 treatable IEMs (54 evidence-
based, 13 expert-identified) and 43 non-treatable IEMs. The increase use of
next generation sequencing in neurological conditions will detect more and
more CP spectrum disorders and CP mimics.
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The Clinical Features and Diagnosis of
Adrenoleukodystrophy: A Case Series of Iranian Family

Karimzadeh P2, Jafari N'-2, Nejad Biglari Hb!, Jabbehdari S*°, Alizadeh M3, Alizadeh
Gh!, Nejad Biglari Hm*, Sanii S°

! Pediatric Neurology Research Center, Shahid Beheshti University of Medical Sciences, Tehran,
Iran.

2 Pediatric Neurology Center of Excellence, Department of Pediatric Neurology, Mofid Children
Hospital, Faculty of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

3 Pediatrician, Mahneshan Razi General Hospital, Zanjan Medical University of Medical
Sciences, Zanjan, Iran

4 General Physician, Seyed-o-Shohada NAJA General Hospital, Kerman, Iran

S Department of Peri-Natal Medicine and Neonatology, Mofid Children Hospital, Shahid
Beheshti University of Medical Sciences, Tehran, Iran

6 Students’ Research Committee, Faculty of Medicine, Shahid beheshti University of Medical
Sciences, Tehran, Iran

Objective

Adrenoleukodystrophy disorder is one of the x-linked genetic disorders caused
by the myelin sheath breakdown in the brain. In this study, we present 4 yr
experience on this disorder.

Materials & Methods

Ab I8 The patients diagnosed as adrenoleukodystrophy in the Neurology Department
of Mofid Children’s Hospital in Tehran, Iran from 2010 to 2014 were enrolled
into the study. The disorder was confirmed by neuroimaging and clinical
findings along with genetic and neurometabolic assessment at Reference
Laboratory in Germany. We assessed age, gender, past medical history,
developmental status, clinical manifestations, and neuroimaging findings of
populous family with adrenoleukodystrophy.
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Results

All of the patients were one populous family with high rate of consanguineous
marriages. This disorder was confirmed by genetic assessment, VLCFA and
brain MRIL.

c.253 254insC, p. R85Pfs112* was found in heterozygote state and the
VLCFA assessment showed the typical pattern for adrenoleukodystrophy/
Adreno myeloneuropathy. This diagnosis was in agreement with the family
history and the clinical history of the patient. Since there have been a number
of cases in patient’s family in the past, so intensive follow-up on the family
especially detection the female members of the family of childbearing age was
recommended. The amount of C-26, C24/C22 and C26/C22 was elevated. All
patients with the same genotype had wide ranges of clinical presentation.

Conclusion
Early diagnose of this disease might help us for early intervention and prenatal
diagnosis for the disease in next sib lings.

e Adrenoleukodystrophy

e Neurometabolic disorder
e Early detection

¢ Early intervention
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Extra-CNS Presentation of Common Neurometabolic

Disorders that Mimic Cerebral Palsy
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Abstract

A broad spectrum of disorders known as neurometabolic disorders are defined
by metabolic dysfunctions that have the potential to cause major impacts on
the central nervous system (CNS). While cerebral palsy (CP) is typically
associated with non-progressive motor impairments due to early brain injury,
several neurometabolic disorders can present with similar motor dysfunctions,
spasticity, and developmental delays, leading to potential misdiagnosis. These
neurometabolic diseases are prevalent in very consanguineous populations
such as IRAN, so mistaking these conditions for cerebral palsy may result in
inappropriate Management of these disease while early diagnosis of an
underlying neurometabolic disorder is crucial because some of these entities
may be curable. This review focuses on the extra-CNS presentation of these
disorders, which often present along with motor symptoms that can mimic the
clinical features of cerebral palsy. Additionally, we discuss the importance of
comprehensive clinical evaluations, including metabolic screening and
neuroimaging, to differentiate between CP and underlying neurometabolic
etiologies. By providing this review, we aim to enhance clinician awareness of
the broader spectrum of symptoms associated with these conditions and give
general idea of features which must alert physician for further evaluation
considering neurometabolic disorders.

e Neurometabolic Disorders
e (Cerebral Palsy Mimicker

e Children

e Extra-Cns Presentations
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A report of dual presentations of Pseudo-TORCH syndrome
1 and MCC2 deficiency and review of the literature
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Abstract

Introduction:

Pseudo-TORCH syndrome, named as such due to the mimicry of intrauterine
TORCH infections in the absence of infection, is a neurological disorder
presenting primarily with congenital microcephaly, intracranial calcifications,
simplified gyration and polymicrogyria, and severe developmental delay which
can be attributed to variants in OCLN gene. MCC2 deficiency, a
neurometabolic disorder due to impairments in the catabolism of Leucine, with
highly variable clinical presentations in addition to landmark metabolic
features is put down to variants in MCCC2 gene.

Case Presentation:

Known as independent conditions, the intriguing presence of dual
manifestations in a 3.5-year-old boy was investigated in the study. The patient
was referred to our Myelin disorders Clinic due to congenital microcephaly,
developmental regression and medication-resistant epilepsy. WES was
performed on patient’s samples for variant detection and subsequent
confirmation. Bioinformatics analysis was performed for prioritization and
validation according to the standard criteria. The resultant findings were
consequently confirmed in the proband and his parents by Sanger sequencing.
WES revealed the presence of two concurrent variants in OCLN and MCCC?2
on the same chromosome, chromosome 5, both in homozygous state in the
proband. Both variants are classified as pathogenic according to ACMG
classification system having been previously reported in the literature.

Conclusion:

The two variants observed in our patient, a homozygous missense change and
a homozygous deletion interestingly occurring on the same chromosome, leads
us to think that either these two conditions may be totally independent of each
other, having co-occurred by chance or there may be an underlying association
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between the two variants, rendering their co-occurrence as a haplotype more
possible.

e Pseudo-TORCH syndrome 1
e  MCC2 deficiency

e WES

e Co-Occurrence
e OCLN

e MCCC2
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NGLY1-Related Congenital Disorder of Deglycosylation

Neda Hosseini Moshkenani !

1 Pediatric Neurologist Assistant Professor of Isfahan University of Medicine.

NGLY1-CDDG is a rare disorder. At least 46 individuals with the condition
have been described in the medical literature.

Individuals with NGLY I-related congenital disorder of deglycosylation
(NGLY 1-CDDG) typically display a clinical tetrad of developmental delay /
intellectual disability in the mild to profound range, hypo- or alacrima, elevated
liver transaminases that may spontaneously resolve in childhood, and a
complex hyperkinetic movement disorder.

The diagnosis of NGLY1-CDDG is established in a proband by the
identification of biallelic pathogenic variants in NGLY 1 on molecular genetic
testing. Typical serum screening tests for congenital disorders of glycosylation
(i.e., analysis of serum transferrin glycoforms, N and O glycan profiling) will
NOT reliably detect NGLY 1-CDDG. Treatment is supportive .

Herein we want to report a case of NGLY 1-Related Congenital Disorder of
Deglycosylation.

Abstract

The patient is a 17-month-old boy from a consanguineous marriage without
any perinatal event .Which was investigated due to motor delay. In
addition to developmental delay, the patient had alacrima during
examination. The brain imaging was normal, but the liver enzymes had
increased more than 5 times. Then the liver ultrasound and metabolic tests were
performed, which were all normal. Finally, a genetic study was performed for
the patient and a homozygous mutation in the NGLY1 gene was reported.
Which was consistent with Congenital Disorder of Deglycosylation 1.

Keywords
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Beyond the Omics Revolution: Prioritizing Omics

Evaluation for Clinical Advancement
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Abstract

Neuro-metabolic disorders encompass a significant category of disabling
conditions, imposing profound burdens on patients and healthcare systems.
These challenges are particularly pronounced in early-onset cases that disrupt
critical periods of neurological development. Disorders such as
phenylketonuria (PKU) and complex epilepsy subtypes associated with
neurotransmitter deficiencies originate from metabolic abnormalities that
concurrently impair neurological function.

The integration of omics-based research, spanning gene identification and
biochemical pathway analysis, has ushered in an era of unprecedented
diagnostic precision and therapeutic innovation. Recent advancements have
revolutionized neuro-metabolic screening, diagnostics, and management.
Molecular studies have illuminated pathophysiological mechanisms,
facilitating the identification of actionable therapeutic targets. For instance, the
development of consensus guidelines for diagnosing and managing
tetrahydrobiopterin (BH4) deficiencies underscores the importance of
standardized care pathways, early interventions, and optimized therapeutic
strategies for BH4-related neurotransmitter disorders.

High-throughput genetic testing combined with advanced bioinformatics has
further elevated diagnostic accuracy, enabling timely and individualized care.
Pharmacogenetic approaches now permit the tailoring of treatment regimens,
maximizing therapeutic efficacy while minimizing adverse -effects.
Additionally, the application of genetic data in prenatal care offers robust
family planning strategies, significantly reducing the incidence of affected
births.

In conclusion, the convergence of genomic and molecular advancements is
redefining the management of neuro-metabolic disorders. Enhanced newborn
screening, precision diagnostics, and personalized treatment protocols not only
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hold the promise of reducing disease incidence but also of delivering superior
outcomes. These advancements epitomize the transition toward modern,
targeted medical practices that align with the overarching goals of precision
medicine.

e Neuro-metabolic disorders
e Omics

e Personalized Medicine

e Newborn Screening

e Precision Diagnostics

fv



FA

Abstract

S piling 55 S 0,K5 e le

S pas )5 (CP) g 500 gl

el Ol L3 e gk 4 48 Gl odig pdin e S A S (CP) e gl
sl i (s ol b 3 gdoe (Al 530 553 b JUlis e A8 ) 8 () )50 )3 Hae 4 oy )
G b 3 e St 5 Jal e ) ge ) ) e o8 il aia o 0 AS Cad sl Gl S sl
el ) sl 5 381 55 4S (63050 50 6 S g RIS Gyl S WY L) Go 3 ol
O 4 et (S0 a4y o5 e el 0 (S Jal e (lalid Caud et Gila o laiaga g

ol pad jadia diadan (slagle o g 5 EEY (add (g aas slacua i 4 ) 5 (5 jlan

—ada
Lg\.h‘)\).}\ J\aJ@‘oFJJyJA@AhuMMQL@Qwaﬁ\J\Q;.\u;\\ J\uJA
Sl yaads Al sla plsal ) 44 ) g (SE sl e 3 g () g (S

G s ) saa
2a ) Vo B Y e agan aS ailaaly LES Lo ia g 5 s e ld jo oS ias )
JJ()A@.;:' 2 dAL‘SJ)\jnw| .\.}JL}A\:\M‘J ;\.:.u:'jdg) .\AJ\)SGAL;)’.A@BJJ‘)A
¢« GNAOI)s TUBAIA 2ls) mac 4xugi 5 2y b dad e slag)

Aied g9 Dyalea bidas pe slas Sdae 5 Sl ilie (sla e
s aaddi gl )l Y
i Gapd i a3 0l 1o s R (A 5 (NGS) s Jud (N5 @
il S Sl 1) 5 e gl 4 S Sl 3 )l e 3 S dle g
mu;&giékbu\)@ﬁd}m)pa)\)‘)a;&#jmqgﬂ °
Bt g 80 b S sStia (Sl gilA 4Bl (oBDe a5 i by
Sl (55 i (S R O
PN FYCHE NSRS L B
oalaial (5la e 3 dan 58 A8l LS § Sl g bl - iaban (gla e -
L Sl plie GYMNRI G dasije slaghe s e o) sieds €20 paljd 1,
05 lagley Cud Hha )
o5 Al Jaghn )0 21l 6 e (S slacud il oeSIGRn (Anciy .
SIS CSaS (63 8 (Al 58 sladali y (al pha 4 5 0L e 5 ke



o EEEEE
Sgiliog 98 LI 0 55 uens s> WL WM
EE N

SaS Laodl gilA 4y (S5 sLaaiily ool silA (5 3 ALl 5 (S o slia ©

3 580 oai (gla Slala ol 50 6 MIAET Cilasanai 5 3E o
> EURCTI VG DU NG P

D lexd o) 4 03 8 sl a5 (S5 slagile Jl (YL (sladiy s ©
.Bhlie 3l s b

4S 623 i cile Sl by aslat slaatily L a5 3 GBIA) il .
IS )5 sy L Wedl il 5 Canl (San

4 ulie Gl gl 5 mli 38yl () Guaadie 8l 4 L .
Lol sila 5 ol jlas

23S sl I b Glayd 5 S5 )3 cpaliiy (Jsad (6 e el Cuy pada o (S S il ple)
‘5.1\.1 L;JJ\JA L J.\\JSGA (PP alﬁa:m A 3 (5 e é& 4a< A e ol Quﬁ_)duw ol
S oy sl g (Al 68 (S S cbas ) 5 e Gaanadie Jald 4S gl )om 3 S5 S

Sl (55 pmm Ol (B ) Cudi€ G 3 5 ) slaw il 3 a0 (51 <280

. S e ld
° It Sﬂ}j
. Jiadaa sla gl ya

A



