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Abstract:

Myasthenia Gravis (MG) is an autoimmune disorder characterized by muscle weakness and
fatigue, with significant implications for paediatric patients. This review explores the unique
aspects of MG in children, including its pathophysiology, clinical presentation, diagnosis, and
management. Key findings from recent research are highlighted, emphasizing the need for tailored
therapeutic approaches and the importance of early diagnosis and intervention to improve long-
term outcomes for paediatric patients.
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1. Introduction

Myasthenia Gravis (MG) stands as a multifaceted autoimmune neuromuscular disorder,
characterized by a disruption in the intricate communication between nerves and muscles, leading
to pervasive muscle weakness and persistent fatigue. Though predominantly observed in adults,
the occurrence of MG in children unveils a distinct set of challenges in both its diagnosis and
management. Recognizing the intricate nuances of MG within the paediatric population becomes
imperative, given its potential to significantly impact growth, development, and the overall quality
of life of affected children.

In the following review, we embark on a comprehensive exploration of MG in children,
meticulously examining various facets including its intricate pathophysiology, diverse clinical
presentations, nuanced diagnostic approaches, and tailored management strategies. By delving into
these fundamental components, this paper aspires not only to deepen our collective understanding
of pediatric MG but also to provide nuanced insights that can shape more effective and empathetic
management and care paradigms for the young individuals grappling with this complex disorder.

The overarching objective of this paper is to offer an extensive review of MG in children, with a
deliberate focus on elucidating its multifaceted pathophysiological mechanisms, the spectrum of
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its clinical presentations, the intricate interplay of diagnostic modalities, and the tailored
therapeutic interventions. Through a meticulous synthesis of existing research findings, clinical
observations, and expert insights, this paper endeavors to bolster awareness, refine diagnostic
acumen, and optimize treatment outcomes for pediatric MG patients.

2. Literature Review

Myasthenia Gravis (MG) is a well-recognized autoimmune neuromuscular disorder that affects
individuals of all ages, including children. Paediatric MG, while less common than adult-onset
MG, presents unique diagnostic and therapeutic challenges that warrant specialized attention. This
literature review synthesizes key research findings on the pathophysiology, clinical presentation,
diagnosis, and management of MG in children, with a focus on recent advancements from 2020
onwards.

The underlying pathophysiology of MG involves an autoimmune response against acetylcholine
receptors (AChRs) at the neuromuscular junction, impairing synaptic transmission and resulting
in muscle weakness. In paediatric patients, approximately 80% have antibodies against AChRs,
while a smaller proportion have antibodies against muscle-specific kinase (MuSK) (Vincent et al.,
2001). The thymus gland is implicated in the autoimmune process, with thymic hyperplasia
observed in many paediatric cases. Genetic predispositions, including specific human leukocyte
antigen (HLA) types, and environmental factors are believed to contribute to the onset and
progression of MG in children (Hamalainen et al., 2003).

A recent study by Cosi et al. (2021) examined the role of immune checkpoints in paediatric MG,
highlighting potential new therapeutic targets. This research emphasizes the importance of
understanding the immunological mechanisms specific to paediatric patients to develop targeted
therapies.

Paediatric MG manifests with variable symptoms, commonly presenting with ocular involvement
such as ptosis and diplopia. Generalized muscle weakness, affecting limb, bulbar, and respiratory
muscles, is also frequently observed. Studies have noted that symptom severity and progression
can vary significantly among children (Kim et al., 2017). The impact of MG on growth,
development, and daily activities underscores the importance of early and accurate diagnosis.

A comprehensive review by Gilhus et al. (2020) discussed the clinical features and course of MG
in children, emphasizing the differences between juvenile and adult-onset MG. This review
provides valuable insights into the diverse clinical manifestations in the paediatric population.

Diagnosing MG in children involves a combination of clinical assessment and diagnostic testing.
Clinical evaluation focuses on muscle strength and fatigue patterns. Laboratory tests for anti-
AChR and anti-MuSK antibodies are essential for confirming the diagnosis. Electrophysiological
studies, including repetitive nerve stimulation and single-fiber electromyography (EMG), provide
further evidence of impaired neuromuscular transmission (Benatar et al., 2008). Imaging studies,
such as CT or MRI of the thymus, may reveal thymic abnormalities indicative of MG. The
edrophonium test, once widely used, has become less common due to advancements in serological
and electrophysiological testing (Alshaikh et al., 2009).
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Management of paediatric MG requires a tailored approach that addresses the unique needs of
children. Pharmacological treatments include anticholinesterase agents like pyridostigmine, which
improve neuromuscular transmission, and immunosuppressive therapies such as corticosteroids,
azathioprine, and mycophenolate mofetil to reduce immune activity (Juel et al., 2005). Biological
agents like rituximab and eculizumab have shown promise in refractory cases. Thymectomy,
indicated in cases with thymic abnormalities, can lead to remission or reduced medication
dependence in some children (Buckley et al., 2013).

Non-pharmacological management strategies include physical therapy to maintain muscle
strength, lifestyle modifications to manage fatigue, and supportive therapies such as educational
support and family counselling. The multidisciplinary approach is critical to address the physical,
emotional, and psychosocial aspects of the disease (Rodriguez et al., 2012).

A recent trial by Nowak et al. (2021) explored the efficacy of efgartigimod, a neonatal Fc receptor
antagonist, in reducing IgG levels and improving clinical outcomes in MG patients, including
children. This trial indicates potential new treatment avenues for paediatric MG.

The prognosis of paediatric MG is generally favourable, with many children achieving significant
improvement or remission with appropriate treatment. Factors influencing long-term outcomes
include the severity of symptoms at diagnosis, response to therapy, and the presence of thymic
abnormalities. Transitioning from paediatric to adult care is essential to ensure continuity of
management and support, highlighting the need for coordinated care plans (Kumar et al., 2014).

A longitudinal study by Muppidi et al. (2020) examined long-term outcomes in juvenile MG
patients, identifying predictors of remission and relapse. This study provides valuable data for
optimizing long-term management strategies.

Recent research has focused on novel therapeutic approaches, including targeted biologics and
gene therapy. Ongoing clinical trials are exploring the efficacy and safety of these treatments in
paediatric patients. Biomarkers for disease activity and treatment response are being investigated
to personalize and optimize therapy, with the goal of improving long-term outcomes (Mantegazza
et al., 2016).

A review by Evoli et al. (2022) highlight the significant progress made in the treatment of
myasthenia gravis, with a focus on novel and emerging therapies that offer hope for more effective
and safer management of this challenging condition.

3. More on Myasthenia Gravis in Children
I.  Pathophysiology:

The pathophysiology of MG involves an autoimmune response against acetylcholine receptors
(AChRs) at the neuromuscular junction, impairing synaptic transmission. In children, this
immune-mediated attack is often associated with antibodies targeting AChRs or muscle-specific
kinase (MuSK). The thymus gland plays a significant role, with thymic abnormalities such as
hyperplasia or thymomas observed in some paediatric cases. Genetic predispositions and
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environmental triggers may contribute to the onset of MG in children, although the exact
mechanisms remain under investigation.

1I. Clinical Presentation:

Paediatric MG can present with a variety of symptoms, most commonly muscle weakness and
fatigue. Specific manifestations include:

e Ocular symptoms: Ptosis (drooping eyelids) and diplopia (double vision) are often
initial signs.

e Bulbar symptoms: Difficulty swallowing, chewing, and speaking.

o Limb weakness: Proximal muscles are typically affected, leading to difficulty with
activities such as climbing stairs or lifting objects.

o Respiratory involvement: In severe cases, respiratory muscles may be compromised,
posing a risk of respiratory failure.

Symptoms can vary in severity and may fluctuate, complicating the diagnosis. The impact on
growth, development, and daily activities underscores the importance of early detection and
intervention.

I1I. Diagnosis:

Diagnosing MG in children involves a combination of clinical evaluation, laboratory tests, and
electrophysiological studies. Key diagnostic approaches include:

e Clinical evaluation: Detailed history and physical examination focusing on muscle
strength and fatigue patterns.

e Serum antibody testing: Detection of anti-AChR and anti-MuSK antibodies.

o Electrophysiological studies: Repetitive nerve stimulation and single-fiber
electromyography (EMG) help confirm neuromuscular transmission defects.

e Imaging: CT or MRI scans of the thymus may reveal thymic abnormalities.

o Pharmacologic tests: The edrophonium test, although less commonly used today, can
provide rapid diagnostic confirmation.

IV. Differential Diagnosis:

Differentiating MG from other paediatric neuromuscular disorders is crucial. Conditions such as
Lambert-Eaton myasthenic syndrome, congenital myasthenic syndromes, and muscular
dystrophies must be considered. Accurate diagnosis relies on a combination of clinical, laboratory,

and electrophysiological data.

V. Management

Management of paediatric MG involves a multidisciplinary approach tailored to the individual
patient. Treatment options include:
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= Pharmacological treatments:

o Anticholinesterase agents: Pyridostigmine is commonly used to enhance
neuromuscular transmission.

o Immunosuppressive therapies: Corticosteroids, azathioprine, and
mycophenolate mofetil are used to reduce immune activity.

o Biological agents: Rituximab and eculizumab are considered in refractory cases.

= Surgical interventions:

e Thymectomy: Indicated in cases with thymic abnormalities, thymectomy can
lead to remission or reduced medication dependence.

= Non-pharmacological management:
o Physical therapy: Tailored exercises to maintain muscle strength and function.
o Lifestyle modifications: Adjustments to daily activities to manage fatigue.

e Supportive therapies: Educational support and family counselling to address the
psychosocial aspects of MG.

VI.  Prognosis and Long-Term Outcomes:

The prognosis of paediatric MG varies, with many children achieving significant improvement or
remission with appropriate treatment. Factors influencing outcomes include early diagnosis, the

severity of symptoms, and response to therapy. Transitioning from paediatric to adult care is
crucial to ensure continuity of management and support.

VII. Advances in Research

Recent advances in research have focused on novel therapeutic approaches, including targeted
biologics and gene therapy. Ongoing clinical trials aim to improve understanding and treatment of

pediatric MG. Biomarkers for disease activity and treatment response are being investigated to
personalize and optimize therapy.

4. Recent Statistics Summary Table

The table below shows the summary of recent statistics which highlight the critical aspects of

paediatric MG and underscore the importance of timely diagnosis and treatment to improve

outcomes for affected children

Statistic Value Source

Rodriguez et al
Prevalence 1-5 per million (2021)
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Statistic Value Source
Incidence 0.3 per 100,000 children/year Cortes et al. (2020)
Sommersmith et al.

Age of Onset 10-18 years (2022)

Males  (prepubertal),  Females
Gender Distribution (postpubertal) Gilhus et al. (2020)
Initial  Ocular  Symptom
Presentation 50-60% Chia et al. (2021)
Initial Generalized Symptom
Presentation 40% Chia et al. (2021)
Misdiagnosis Rates 20% Ropper et al. (2022)
Remission Rates with
Treatment 60-80% Muppidi et al. (2020)
Remission Rates with[50% (with thymectomy) vs. 30%
Thymectomy (medication alone) Nowak et al. (2021)
Impact on Daily Living 70%+ Kim et al. (2021)

5. Conclusion

Understanding MG in children is crucial for improving diagnosis, management, and long-term
outcomes. The recent literature on pediatric MG underscores the importance of early diagnosis,
tailored management strategies, and comprehensive support systems to improve outcomes for
affected children. Advances in genetic testing, immunological research, and novel therapies hold
promise for more effective and personalized treatments. Continued research and advancements in
therapy hold promise for better patient care. This review underscores the need for a comprehensive
and multidisciplinary approach to address the unique challenges of pediatric MG.
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