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Abstract.
Background: Inherited peripheral neuropathy presents a diagnostic and therapeutic challenge due to its association with
mutations in over 100 genes. This condition leads to long-term disability and poses a substantial healthcare burden on
society.
Objective: This study aimed to investigate the distribution of genes and establish the genotype-phenotype correlations,
focusing on pediatric-onset cases.
Methods: Exome sequencing and other analytical techniques were employed to identify pathogenic variants, including
duplication analysis of the PMP22 gene. Each patient underwent physical examination and electrophysiological studies.
Genotypes were correlated with phenotypic features, such as age at disease onset and ulnar motor nerve conduction velocity.
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Results: We identified 35 patients with pediatric-onset inherited peripheral neuropathy. Pathogenic or likely pathogenic
variants were confirmed in 24 out of 35 (68.6%) patients, with 4 of these variants being novel. A confirmed molecular
diagnosis was achieved in 90.9% (10/11) of patients with demyelinating Charcot-Marie-Tooth disease (CMT) and 56.3%
(9/16) of patients with axonal CMT. Among patients with infantile-onset CMT (≤2 years), the most common causative genes
were MFN2 and NEFL, while GDAP1 and MFN2 were frequent causes among patients with childhood- or adolescent-onset
CMT (3–9 years).
Conclusions: The MFN2 gene was the most commonly implicated gene, and the axonal type was predominant in this cohort
of Thai patients with pediatric-onset inherited peripheral neuropathy.
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INTRODUCTION

Inherited peripheral neuropathies (IPNs) are com-
plex diseases with diverse variations, particularly in
pediatric cases, and result from mutations in over
100 genes [1–3]. These conditions lead to long-
term disability and impose a substantial burden on
healthcare systems. Among them, hereditary sen-
sory and motor neuropathy (HSMN), also known
as Charcot-Marie-Tooth disease (CMT), is a preva-
lent form with an estimated frequency of 1 in 2500
individuals [4, 5]. However, accurately determining
this figure is challenging due to clinical and geo-
graphical heterogeneity [6]. CMT is characterized
by progressive muscle weakness, sensory loss, foot
deformities, and reduced tendon reflexes. Classifica-
tion is based on upper limb motor nerve conduction
velocities (MNCVs): MNCV < 35 m/s as demyelinat-
ing, MNCV > 35 m/s as axonal, and MNCVs between
35 m/s and 45 m/s as intermediate [7, 8].

Accurate diagnoses, prognoses, and targeted treat-
ments rely on genetic testing results. Existing studies
on gene distribution and genotype-phenotype corre-
lations in pediatric CMT patients are scarce compared
to those in adults. Most studies have focused on
Caucasian [9–11], Japanese [12, 13], and Chi-
nese [14, 15] populations. A study conducted in
the Chinese Han population in Taiwan reported
genotype-phenotype correlations for pediatric-onset
CMT based on age of onset and ulnar MNCV
[15]. Therefore, population-specific investigations
are imperative to elucidate the genetic landscape,
identify prevalent genes associated with pediatric-
onset IPN, and facilitate prognostication, particularly
in limited-resource settings.

In Thailand and other developing countries, access
to genetic testing, including gene panel testing and
exome sequencing, is limited and costly. Therefore,
the diagnosis of CMT often relies on clinical pre-
sentation and neurophysiological studies. In case

where physicians suspect CMT, PMP22 duplica-
tion analysis is performed. If the result is negative,
further investigation may be hindered by limited
access to gene panel testing and exome sequencing.
Consequently, diagnosing this disease in developing
countries poses significant challenges.

In this study, we investigated the gene distribution
in pediatric-onset IPN within the Thai population.
Through the utilization of next-generation sequenc-
ing and other analytical techniques, we sought
to identify pathogenic variants, study the asso-
ciated phenotype, and assess neurophysiological
characteristics. These findings contribute to a better
understanding of the genetic landscape of pediatric-
onset IPN and have implications for improved
diagnostic and therapeutic approaches in this pop-
ulation.

MATERIALS AND METHODS

Patient recruitment

Patients with clinically suspected IPN who had
received medical follow-up at the pediatric neuro-
muscular clinic of Siriraj hospital were enrolled in the
study from January 2017 to December 2021. Cross-
sectional assessments were performed, including the
patient’s clinical history, physical examination, and
electrophysiological study, which were meticulously
recorded. The clinical diagnosis needed to be estab-
lished before the age of 18, and genetic testing was
mandatory.

Clinical assessment

Demographic and clinical data included sex, age of
clinical onset, current age, affected family members,
pedigree, motor and sensory symptoms in the lower
and upper limbs, ambulatory status, and use of mobil-
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ity aids. Additionally, data on associated symptoms,
such as scoliosis, hearing and visual impairment, and
hand or foot surgery, were collected.

Muscle strength was evaluated using the Medical
Research Council Muscle Testing scale, ranging from
0 to 5, for both proximal and distal muscles. Other
collected data encompassed bone deformations, skin
lesions, deep tendon reflexes, and the presence of
pyramidal signs, ophthalmic, and hearing problems.

Pediatric neurologists collected the clinical data
and performed the IPN diagnoses. The inclu-
sion criteria required (1) clinical suspicion of IPN
and (2) demonstration of evidence of peripheral
polyneuropathy through electrophysiological test-
ing or confirmation of neuropathy through nerve
biopsy. Patients were excluded if they had a condition
associated with acquired neuropathy, such as chem-
ical toxicity, metabolic diseases, immune-mediated
neuropathies, neuropathy related to leukodystrophy,
and congenital muscular dystrophy. Investigations to
exclude acquired neuropathy were conducted based
on clinical suspicion.

Electrophysiological testing

The results of nerve conduction studies were col-
lected for both the upper and lower limbs. The
data were limited by each child’s tolerability, which
restricted the number of nerves and muscles tested.
Age-standardized reference tools were used to com-
pare the obtained values. Based on compound muscle
action potential (CMAP), sensory nerve action poten-
tial (SNAP), and conduction velocity (CV), patients
were categorized into demyelinating, axonal, and
intermediate types. A CV of < 35 m/s in the upper
extremity nerve indicated the demyelinating type,
while a CV of 35–45 m/s was classified as interme-
diate, and a CV of > 45 m/s was considered axonal.
Absent or no responses of CMAP and SNAP were
classified as undetermined. In patients who were non-
reactive (NR) on nerve conduction studies, examiners
proceeded to stimulate from the proximal sites. The
data presented in table S1 represent values obtained
from the distal stimulation.

Genetic testing

Genomic DNA was extracted from leukocytes
using a Gentra Puregene Blood Kit (Qiagen, Hilden,
Germany). Initially, all samples were screened for
PMP22 duplication using semiquantitative multiplex
PCR, followed by DNA separation on a 5200 Frag-

ment Analyzer System (Agilent). For patients without
PMP22 duplication, further mutational analysis was
conducted using exome sequencing to detect vari-
ants in other IPN-related genes. Exome sequencing,
variant calling, filtering and pathogenicity analysis
were conducted at the Sungkyunkwan University
School of Medicine, 3Billion Co Ltd, University of
South Florida in the United States, and the Faculty of
Medicine Siriraj Hospital in Bangkok, Thailand. In
this study, genetic testing refers to PMP22 duplica-
tion analysis and exome sequencing.

All candidate variants underwent assessment by
clinical geneticists and neurologists, who classi-
fied them based on the interpretation guidelines
of the American College of Medical Genetics
and Genomics and the Association for Molecular
Pathology (ACMG/AMP criteria) [16]. The analy-
sis primarily utilized GENESIS software [17] and
Varsome [18], which aggregated data from mul-
tiple databases and provided variant pathogenicity
using an automatic variant classifier [19]. Addi-
tional evidence was obtained from ClinVar [20],
the Inherited Neuropathy variant browser [20],
and a literature review. Variants were labeled as
“novel” if they had not been previously reported
in PubMed (https://pubmed.ncbi.nlm.nih.gov/), Clin-
var, Varsome, or dbSNP. Segregation analysis of
the variants in parents was performed to evaluate
the cis/trans phase in the case of autosomal reces-
sive inheritance. It was also used to ascertain the de
novo origin or inheritance from parents in autosomal
dominant cases and to identify cases with multiple
potential pathogenic variants or variants of uncertain
significance or novel variants.

Cases with autosomal dominant inheritance were
designated as “assumed de novo” when only one of
the patient’s parents could undergo targeted sequenc-
ing and the variant found in their child was not present
in the tested parent.

Genotype-phenotype correlation

To explore the correlations between genotypes and
phenotypes, we analyzed the range of variants in
patients with different ages at disease onset (infan-
tile onset ≤ 2 years and childhood-/adolescent-onset
disease 3–19 years) and ulnar MNCVs (<15 m/sec,
15–25 m/sec, 25–38 m/sec, and > 38 m/sec). The age
at onset was based on when parents noticed motor
abnormalities in their children or when the patients
themselves became aware of their motor or sensory
dysfunctions.
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Ethical considerations

The Siriraj Institutional Review Board autho-
rized the study protocol (approval number
343/2560[EC4]), and the research was conducted in
accordance with the principles of the Declaration of
Helsinki. Informed consent for the collection of 3 to
5 mL of peripheral blood from the participants was
obtained from the subjects and their parents. Written
informed consent for publication was also obtained.

RESULTS

Patient characteristics and clinical description

Of the 36 enrolled patients, one was excluded due
to Friedreich ataxia, leaving 35 patients with IPNs
from 34 families. Among these, there were 16 males
and 19 females (Table 1). The median age was 14
years, with disease onset occurring at a median age of
2 years (range: 3 months–12 years). A family history
of IPN was present in 25.7% of patients. Consanguin-
ity was reported in the family of 2 brothers diagnosed
with hereditary sensory neuropathy (HSN; Patients
No. 33 and 34; Table S1).

At the time of recruitment, most patients had
already developed motor symptoms. Specifically,
foot deformities were observed in 97.1% (34/35)
of cases, difficulty walking in 91.4% (32/35) of
cases, difficulty with balance in 68.6% (24/35) of
cases, and delayed walking after 15 months of age
in 42.9% (15/35) of cases. Unfortunately, among the

Table 1
Demographic data

Characteristics N = 35

Male Sex, n (%) 16 (45.7%)

Age (years), median (IQR)
Age at enrolment 14 (8.5, 20.5)
Age at disease onset 2 (1.0, 3.5)

Family history of IPN, n (%) 9 (25.7%)

Clinical diagnosis, n (%)
HSMN/CMT 32 (91.4%)
HSN 3 (8.6%)

Electrophysiologic subtype, n (%)
Demyelinating 11 (31.4%)
Axonal 19 (54.3%)
Intermediate 2 (5.7%)
Undetermined 3 (8.6%)

Abbreviations: CMT: Charcot-Marie-Tooth disease; HSMN:
hereditary sensorimotor neuropathy; HSN: hereditary sensory neu-
ropathy. Data are presented as median (interquartile range; IQR)
or n (%).

34 patients with foot deformities, 3 were initially
misdiagnosed with isolated clubfeet.

Furthermore, 17 out of 35 patients experienced
impairment in hand motor function, resulting in dif-
ficulties with buttons, zippers, fasteners, and bottles.
Additionally, 31.4% (11/35) of patients reported dif-
ficulties with using eating utensils. Among the 20
patients who exhibited sensory symptoms (57.1%,
with 3 missing values), 19 experienced a decreased
ability to feel, 3 had a burning or tingling sensation,
and 4 had ulcers on their feet or hands. The clini-
cal phenotypes of the patients based on the common
genes involved are detailed in Table 2.

Clinical examinations also revealed scoliosis in 7
patients within the cohort. Hearing loss was described
in 8 patients, with 3 associated with NEFL and 1 each
associated with MFN2, GDAP1, IGHMBP2, PMP22
small deletion, and an unknown gene. Optic atrophy
was exclusively found in 1 patient with MFN2.

Most of the patients were able to walk with the
assistance of orthosis aids, while a small minor-
ity required a wheelchair (17.1%). Approximately
one-third of the patients (11/35) underwent foot
surgery, including procedures such as Achilles tendon
lengthening, tendon transfer, osteotomy, and tibio-
talo-calcaneal fusion.

Three patients from 2 families were diagnosed with
HSN. Patient No.32, the only affected member in
her family, experienced a gradual onset of symp-
toms, including tongue mutilation, finger amputation,
and corneal ulcer. The physical examination revealed
chronic scarring wounds extending from the forehead
to the middle of the nose, loss of portions of the lower
lip due to self-biting, and loss of fingertips. Patients
No.33 and 34, the only affected children in a consan-
guineous family, presented with corneal ulcer, later
diagnosed as neuropathic keratitis, and wounds on
their fingers and toes at 6 months and 4 months of
age, respectively. They did not exhibit motor weak-
ness and later reported a loss of sensation in their
fingers and toes.

Electrophysiological results

Of the 35 IPN patients, 34 were diagnosed based
on electrophysiological testing (Table S1), and 1
patient (Patient No. 14) was diagnosed based on nerve
pathology. Patient No. 14 showed a marked reduction
in myelinated axons and an increase in endoneurial
connective tissue. Electron microscopy confirmed the
reduction in axons with an increase in endoneurial
collagen fibers, indicating axonal neuropathy. There-
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Table 2
Clinical phenotype of patients based on the common genes involved

No Age at Age of Weakness Sensory DTRd Foot Scoliosis Ambulation status Mobility aids Visual Hearing Pyramidal
study (year) onset (year) UEa LEb lossc UE LE deformity problem problem sign

MFN2
16 16 3 + ++ P, V N A pes planus N Ambulatory AFO, toeoff N N N
17 20 7 + ++ P N A pes cavus N Ambulatory AFO N N N
18 20 2 ++ +++ P, V A A pes cavus N Non-ambulatory wheelchair since 18

years
Y N N

19 8 1 ++ ++ P, V A A pes cavus N Ambulatory AFO N N N
20 4 0.9 ++ ++ P, V A A pes planus N Ambulatory AFO, hand splint N N N
21 35 8 ++ +++ P, V A A pes cavus N Non-ambulatory KO with axillary

crutch, walker
N Y N

GDAP1
11 14 8 + + P, V N A pes cavus N Ambulatory TCO, orthopedic

shoes
N N N

12 13 6 + ++ nl D A pes cavus N Ambulatory AFO, orthopedic
shoes

N N N

22 9 8 + ++ nl A A pes cavus mild Ambulatory AFO N N N

NEFL
5 13 2 + ++ P, V A A pes cavus mild Ambulatory AFO, SMO N Y N
6 6 2 + ++ P, V N A pes cavus N Ambulatory AFO N Y N
7 21 2 + ++ P A A pes cavus N Ambulatory AFO N Y N

aWeakness in LE: +: ankle dorsiflexion 4/5 on MRC scale; ++: ankle dorsiflexion < 4/5 on MRC scale; +++: proximal weakness and wheelchair-dependent. bWeakness in UE:+: intrinsic
hand weakness 4/5 on MRC scale; ++: intrinsic hand weakness < 4/5 on MRC scale; –: no symptoms. cSensory loss: P = pain sense; V = vibration sense; nl = normal sense. dDTR: N = normal;
D = diminished; A = absent. AFO: ankle-foot orthosis; DTR: deep tendon reflex; LE: lower extremities; KO: knee orthosis; N: no; N/A: not available; SMO: supramalleolar orthosis; TCO:
total-contact orthosis; UE: upper extremities; Y: yes.
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fore, we classified this patient as having the axonal
form.

Among the 35 IPN patients, 32 were catego-
rized as having CMT (11 demyelinating, 16 axonal,
2 intermediate, and 3 undetermined types), while
3 were diagnosed with HSN of the axonal type
(Fig. 1).

Molecular findings

The molecular and electrophysiological findings of
patients without PMP22 duplication are summarized
in Table S1. Genetic testing identified disease-
causing variants in 24 patients (68.6%; 24/35).
Among them, 6 had MFN2 variants (17.1%), 3
had GDAP1 and NEFL variants each (8.6%), and
2 had MPZ and PMP22 variants each (5.7%). The
remaining IPN-related genes (EGR2, GJB1, HK1,
IGHMBP2, PMP22 duplication, PMP2, PRDM12
and SH3TC2) individually accounted for approxi-
mately 3% of the total IPN patients.

In patients with demyelinating CMT, 90.9%
(10/11) had a confirmed disease-causing variant,
as did 56.3% (9/16) of axonal CMT patients and
both patients with the intermediate form (Fig. 1).
Among demyelinating CMT patients, the most com-
mon genetic causes were variants in NEFL (27.2%;
3/11) and MPZ (18.2%; 2/11), which accounted for
50% (5/10) of the cases.

For axonal CMT patients, the most prevalent
genetic causes were MFN2 (37.5%; 6/16) and GDAP1
(12.5%; 2/16). The variants in these genes encom-
passed 50% (8/16) of the axonal CMT patients.

In HSN patients, we identified PRDM12 as a
pathogenic gene in 1 out of 3 patients. However, 2
patients from the same family (Patients No. 33 and
34) did not show a pathogenic variant.

Patients without PMP22 duplication had 25
pathogenic/likely pathogenic variants and 2 variants
of uncertain significance across 12 genes. Among 34
patients without PMP22 duplication, we identified
the following 25 pathogenic/likely pathogenic
variants were discovered: ERG2 (c.925 C>T),
GDAP1 (c.368A>G, c.563A>G), GJB1 (c.223 C>T),
HK1 (c.1A>G), IGHMBP2 (c.547 + 1 G>A,
c.983 987del, c.2362 C>T, c.2773del), MFN2
(c.272T>G, c.280 C>T, c.617 C>T, c.707 C>T,
c.1090 C>T, c.1091 G>C), MPZ (c.245A>G,
c.551del), NEFL (c.280 C>T, c.293A>G), PMP2
(c.155T>C), PMP22 (c.215 C>T, c.251 253del),
PRDM12 (c.570 + 2T>G, c.796A>C), and SH3TC2
(c.929dup). Of these 27 variants, 20 were missense,

4 were frameshift deletions, 2 were splice-sites, and
1 was in-frame deletion.

Among the identified variants, 4 were novel,
and all were classified as pathogenic or likely
pathogenic (Patients No. 2, 9, and 32; Table S1).
These variants were absent in both the Genome
Aggregation Database (gnomAD) and the Thai refer-
ence exome (T-Rex) database [21]. Additionally, their
pathogenicity was supported by in silico prediction,
utilizing REVEL [22] for missense variants and splice
AI [23] for splice site analysis. Segregation analysis
was conducted for patients No. 9 and 32, as depicted
in Supplementary Figure 1 as shown. Unfortunately,
we were unable to collect samples from the parents
of patient No. 2 due to relocation. The pedigrees
of patients harboring novel variants and undergoing
segregation analysis are illustrated in Supplementary
Figure 1, indicating that each parent of patients No.
9 and 32 carries one variant found in his/her child.

Targeted sequencing was performed in 17 fami-
lies, and specimens from both parents were obtained
in most cases. However, in 4 cases, we could investi-
gate only 1 parent due to divorce, relocation, or death.
Parental mutation status was confirmed in 7 de novo
variants (Table S1). In situations where 1 parent did
not have the same variant as their child (Patients No.
8, 16, and 22), we assumed a de novo occurrence
of the variant in the context of autosomal domi-
nant inheritance, as the parents were asymptomatic.
Notably, 2 parents without clinical neuropathy had
the same variant as their children (Patients No. 12 and
29), and their variants were inherited in an autosomal
dominant manner.

Genotype-phenotype correlations

In our cohort, 62.9% (22/35) of the IPN patients
experienced infantile onset, while another 47.1%
(13/35) had childhood- or adolescent-onset disease.
Among patients with infantile-onset CMT, the most
frequent disease causes were mutations in MFN2
(13.6%; 3/22) and NEFL (13.6%; 3/22). For patients
with childhood- or adolescent-onset CMT, both
MFN2 and GDAP1 were common causes of the dis-
ease, accounting for 23.1% (3/13) of cases each.

When CMT patients were grouped based on
ulnar MNCV, 19.4% had MNCV < 15 m/sec, 9.7%
had MNCV between 15 and 25 m/sec, 22.6% had
MNCV between 25 and 38 m/sec, and 38.7% had
MNCV > 38 m/sec. Among CMT patients with ulnar
MNCV < 15 m/sec, the major causes were PMP22
and MPZ variants. For patients with ulnar MNCV
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Fig. 1. Distribution of disease-causing genes in pediatric-onset inherited peripheral neuropathy. Abbreviations: HSMN: hereditary sensori-
motor neuropathy; HSN: hereditary sensory neuropathy.

between 15 and 25 m/sec, no specific etiology was
identified. NEFL was the major etiology for patients
with ulnar MNCV between 25 and 38 m/sec, while
mutations in MFN2 were the major disease causes
for patients with ulnar MNCV > 38 m/sec.

DISCUSSION

This study focused on 35 pediatric patients with
IPNs, including CMT and HSN. The patients under-
went initial testing for PMP22 gene duplication,
followed by exome sequencing. The overall diag-
nostic yield was 68.6%, providing valuable insights
into the pathogenic variants associated with pediatric
early-onset IPN.

Clinically, IPN in children may present differ-
ently from that in adults, with manifestations such as
orthopedic issues, including foot and spine deformi-
ties, occurring before the onset of clinical weakness
and sensory impairment. Notably, 3 patients initially
misdiagnosed with clubfeet underwent unnecessary
orthopedic surgeries. They were later found to have
distinct features of IPN, such as bilateral diminished
or absent ankle reflex, progressive symptoms, and
abnormal electrophysiological test results. Patient
No. 32, diagnosed with CMT, also exhibited mid-
face toddler excoriation syndrome. This condition

is characterized by severe midfacial lesions with
little evidence of generalized pain insensitivity, as
described by Moss et al. [24].

Pathogenic or likely pathogenic variants were iden-
tified in 68.6% (24/35) of patients. This proportion is
consistent with previous reports on exome sequenc-
ing in pediatric IPN patients, with diagnostic yields
ranging from 66.7% to 80.6% [9–11, 15, 25]. We
observed a dominant prevalence of the axonal type
of IPN in the children included in our study, in con-
trast to previous studies by Fridman et al., [25] Abe
et al., [26] Hsu et al., [15] and other studies in chil-
dren [9, 11, 15, 27, 28]. The most common genes
identified in our study were MFN2, and NEFL, which
differ from previous reports on pediatric CMT, where
most patients had PMP22 duplication (Table S2).
Several explanations could account for the discrep-
ancy, including an earlier age of symptom onset, a
lower proportion of PMP22 duplication cases, and
differences in referral institutions.

The lower proportion of PMP22 duplication cases
in our study can be attributed to multiple fac-
tors. Firstly, patients with PMP22 duplication often
present with milder symptoms and a slower clinical
progression, potentially leading to delayed medical
attention until adulthood when symptoms signifi-
cantly disrupt daily life. Furthermore, in developing
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countries, access to genetic testing may be hin-
dered by resource limitations in hospitals, causing
some patients seeking medical attention in the first
decade of life to face challenges in obtaining genetic
testing. It is essential to note that our study was con-
ducted in a pediatric center, and our center primarily
receives referrals for severe CMT cases from across
the country, potentially excluding individuals with
milder CMT symptoms from our study cohort. Con-
sequently, the proportion of PMP22 duplication cases
among children may appear lower than previous stud-
ies. The relatively young median age of symptom
onset in our study, at 2 years, can be explained by
the predominance of severe cases, primarily associ-
ated with the axonal type where MFN2 is the most
responsible gene.

Our findings underscore the importance of prior-
itizing genetic testing for Thai patients with CMT,
taking into account the age of disease onset to classify
patients into more specific subgroups. In our cohort,
the most common genetic causes of infantile-onset
CMT were mutations in MFN2 and NEFL, align-
ing with findings observed among the Han Chinese
population in Taiwan (Table S2) [15]. The clinical
symptoms of patients with common genes in our
cohort were similar to previous descriptions. We iden-
tified 2 pathogenic NEFL variants associated with
CMT and deafness. All 3 patients with the NEFL vari-
ants had sensorineural hearing loss. One patient has
c.293A>G, p.Asn98Ser (Patient No.5) and 2 unre-
lated patients have c.280 C>T, p.Leu94Phe (Patient
No. 6 and 7). Abe et al., [29] found that the former
variant was associated with hearing disturbance, but
the latter variant had not been previously reported.

Regarding the autosomal dominant inheritance in
Patients No. 12 and 29, where both parents lacked
clinical neuropathy but shared the same variant as
their children, we considered the possibility of vari-
able expression, incomplete penetrance, or modifier
genes contributing to this scenario.

We acknowledge that additional functional experi-
ments are necessary to confirm the causal roles of the
4 novel mutations observed in our cohort. Although
their pathogenicity can be partially supported by
in silico analysis and population data, uncertainties
remain.

We also recognize potential limitations of our
study. Firstly, this study was conducted at a single
center, which may limit the generalizability of our
findings to the broader Thai population. This lim-
itation arises because our center primarily serves
as a tertiary referral center, attracting the most

severe cases from around the country. Consequently,
patients with milder symptoms may not have been
adequately represented in our cohort. Additionally,
there is a possibility of recall bias regarding the
onset of clinical symptoms, a factor we recognize as
another limitation. We did not include data on CMT
assessment tools due to a high proportion of missing
information.

In conclusion, this study presents the mutational
spectrum and genotype-phenotype correlations of
pediatric-onset IPN. Differences in the frequencies
of PMP22 duplication and NEFL mutations were
observed between the Thai population and Caucasian
populations. These findings expand the spectrum
of mutations causing CMT and provide valuable
insights for optimal strategies in mutational analysis
and genetic counseling of CMT for patients of Thai
origin. We plan to perform genome sequencing in
undiagnosed cases of genetic origin. Additionally, we
will conduct a national and regional research study to
obtain a more accurate understanding of the genetic
prevalence and to study the natural history of this
disease in a larger population.
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