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§ A 30 year old woman presents to her 
televisit with ptosis and fatigue after a 
night shift that resolved with sufficient rest. 
She reports that she can no longer keep up 
with her children during bicycle rides. She 
denies SOB.

§ What is the most likely diagnosis?

§ What is the best test to confirm the 
diagnosis?

§ What is the next best step in therapy?
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NMJ disorder

Postsynaptic membrane

Autoimmune (antibody-mediated)



Affects all  
age groups

01
Bimodal age 
of onset 
(AchR +)

02
Prevalence 
20/100,000.

03
Women: 
men ( 3:2)

04



Nicotinic Ach R-85%

MuSK-8%

Seronegative-5%

LRP4-1%



No detectable 
antibody (Anti-Ach R, 

MuSK, LRP4) on 
standard tests due to 
lack of test sensitivity.

Other Ab against 
postsynaptic 

membrane (Agrin)

Cell based assays 
(VERY sensitive)

Currently been 
developed for anti-
Ach R, MuSK, LRP4.



Check
for LRP4 Ab 

If seronegative (triple seronegative; AchR and MuSK 
and LRP4 Ab negative) then do CELL BASED ASSAY.

Check
for MuSK Ab 

If seronegative (double seronegative; AchR Ab and  
MuSK Ab negative) then ..

Check for AchR Ab

If seronegative (AchR Ab negative) then…





Healthy undulating membrane

AchR densely packed at peaks of 
postsynaptic folds

Close to nerve terminal





§3 major mechanisms for reduction of AchR at NMJ;

§ Blockade of active site of AchR

§ Accelerated turnover of AchR

§ Damage to postsynaptic membrane (Ab-Complement)



§ Reduced # of AchRs

§ Flattened, simplified post synaptic 
folds

§ Widened synaptic space





CARDINAL CLINICAL 
FEATURES
Muscle weakness that increases 
with repeated use.

Muscle fatigability.

DTR and sensation intact.



DISTRIBUTION 
OF MUSCLE 
WEAKNESS

Characteristic pattern

SYMMETRIC, affects skeletal muscles.

§ Cranial muscles (Ptosis, diplopia)

§ Bulbar muscles (Dysarthria, dysphagia, dysphonia)

§ Neck muscles (Drop head syndrome; MuSK)

§ Facial muscles (“Myasthenic snarl”)

§ Limbs; shoulders, hips

§ Respiratory muscles (Diaphragm)



§ Course is variable.

§ Generalized vs ocular.

§ Exacerbations, remissions and crises 
may occur especially during first few 
years of onset.



 

MG Clinical Subgroups

Based on Ab status

AchR

MuSK

LRP4

Seronegative

Based on thymic status

Thymic hyperplasia

Thymoma

Based on gene status

HLA-DR3 HLA-B8
Non-HLA

HLA-DR2
HLA-B7

Based on age of onset

Early onset

Late onset



AchR 
positive 
patients.

Thymic 
hyperplasia 
vs thymoma.

MYOID cells 
in thymus.



§ MG comorbidities (DM, CAD, COPD)

§ MG triggers (infection, 
aminoglycosides, fluoroquinolones, 
macrolides, comorbidities, 
pregnancy, stress, steroids)

§ MG and pregnancy (IgG and neonatal 
myasthenia, IVIG, PLEX, Maternal-Fetal 
medicine)

§ Plan pregnancy, avoid after 1-year 
Rituximab.

§ MG and other autoimmune disorders 
(Thyroiditis, SLE, RA)





 

Diagnosis

Clinical

Signs and 
symptoms

Icepack test

Pulmonary 
function tests

(FVC)

Serological

Antibodies

Cell based assays
(Seronegative)

Pharmacological

Edrophonium test

Physiological

Repetitive  nerve 
stimulation

Single fiber EMG

Radiological

CT/MRI 
(R/o thymoma)





 

Myasthenia Gravis differential 
diagnoses

Congenital Myasthenic 
Syndromes

Lambert Eaton Myasthenic 
Syndrome Botulism

Acute Inflammatory 
Demyelinating 
Polyneuropathy



Disorder CMS LEMS AIDP BOTULISM

Location NMJ NMJ (presynaptic) Peripheral nerve Presynaptic

Pathophysiology Mutation against NMJ components (ε AchR, 
rapsyn)

Ab against
presynaptic  voltage gated Ca channels 
(P/Q)

Ab against myelin (GMI most 
common)

Irreversibly bind to presynaptic cholinergic receptors
Protease cleaves presynaptic proteins for release of 
Ach (Inhibits SNARE proteins)

Cardinal clinical 
features

Begins in childhood/infancy

Variable, MG-like s/s

PMW (Hip then shoulder)
Gait before eyes
Autonomic dysfunction (dry mouth)

ACUTE 
Ascending paralysis
Antecedent event
Autonomic dysfunction
Absent DTR

ACUTE
Descending paralysis
Autonomic dysfunction
12 D’s of botulism

Tests RNS decremental response
Genetic tests for NMJ proteins

Transient incremental response on RNS
Look for SCLC (CT/MRI)

Cytoalbuminologic 
dissociation

Toxin in serum/stool

Treatment Varies based on type of mutation. 3,4 diaminopyridine
IVIG

IVIG/PLEX Antitoxin



 

Myasthenia Gravis 
treatments

Symptomatic 
treatment

AchE inhibitors
(Pyridostigmine)

Immuosuppresive 
therapy

Corticosteroids
Azathioprine
Methotrexate

MMF
Cyclophosphamide (High 

dose; refractory cases)
Rituximab (MuSK +)

Target Auto Ab 

Plasma 
Exchange

IVIG

Monoclonal Ab

Eculizumab

Crisis

ICU admission

Mechanical 
ventilation

IVIG/PLEX

Surgery

Thymectomy
(AchR +)







§ MuSK-respond well to PLEX, Rituximab.

§ Pregnancy and MG-Pyridostigmine, Prednisone, IVIG and PLEX.AVOID 
Mycophenolate mofetil, Methotrexate.



§ Prognosis is generally good. Majority do well and achieve near normal QOL.

§ Mortality 6% (70%).

§ Multidisciplinary approach.

§ Patient and family support, resources (www. myasthenia.org)

§ Crisis plan (medic alert bracelet)



COMPLICATIONS

Crises

ICU admission (have low 
threshold to admit)
Mechanical ventilation

Multidisciplinary approach



IgG FcRn (Efgartigimod)

Complement inhibitors 
(Anti-C5) will be 
beneficial in the future.

THE FUTURE 
OF MG



§ A 30 year old woman presents to her televisit with ptosis and fatigue after a night 
shift that resolved with sufficient rest. She reports that she can no longer keep up 
with her children during bicycle rides. She denies SOB.

§ Physical exam: B/L ptosis, worsens with upward gaze. DTR normal.

§ RNS: Rt iliopsoas muscle fatigability that improves after 2 mins of rest.

§ What is the most likely diagnosis? MG.

§ What is the best test to confirm the diagnosis? AchR Ab.

§ What is the best next step in therapy? AchE inhibitors and IST.



QUESTIONS
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