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INTRODUCTION



• Officially Named in 1895

– Myasthenia: muscle and weakness

– Gravis: heavy or grievous 
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EPIDEMIOLOGY

• A rare autoimmune neurological disorder

– 10-20 cases per 100,000

• Age distribution

– Peak around 30 years old, another peak at 50 years old

– Younger patients more commonly female

Dresser, L., Wlodarski, R., Rezania, K., & Soliven, B. (2021). Myasthenia gravis: epidemiology, pathophysiology and clinical manifestations. Journal of clinical medicine, 10(11), 2235.

Punga, A. R., Maddison, P., Heckmann, J. M., Guptill, J. T., & Evoli, A. (2022). Epidemiology, diagnostics, and biomarkers of autoimmune neuromuscular junction disorders. The Lancet 

Neurology, 21(2), 176-188.



EPIDEMIOLOGY

• Ocular vs Generalized
– 66% of patients will have 

purely ocular symptoms at 
onset

– 50-70% of patients with 
ocular symptoms at onset 
will generalize, typically in 
the first 2-3 years

• Antibody Positive vs 
Seronegative

– AchR Abs: 80-85%

– MuSK Ab: 5-7%

– LRP4 Ab: 1-2%

• Early vs Late Onset

– Early: <50yrs old at time 

of diagnosis

– Late: >50yrs old at time of 

diagnosis

– Early onset: may have 

more aggressive disease

– Late onset: medical 

comorbidities may have 

more impact on disease 

course and treatment

Hehir, M. K., & Li, Y. (2022). Diagnosis and Management of Myasthenia Gravis. CONTINUUM: Lifelong Learning in 

Neurology, 28(6), 1615-1642.



DEFINITIONS, SYMPTOMS, & 

RISK FACTORS



EXACERBATION VS CRISIS

• Myasthenia Gravis Exacerbation

– A worsening of any MG symptom/symptoms

– Range in severity

• Myasthenia Gravis Crisis

– A severe exacerbation resulting in respiratory failure 

requiring ventilatory support



EPIDEMIOLOGY OF MG 

EXACERBATION & CRISIS

• At least 70% of patients will experience an 

exacerbation 

• A myasthenia gravis crisis occurs in about 

15% of patients

– Typically, in the first 2 years after symptom onset

– May be the initial presentation for some patients

• Majority of patients who suffer a crisis will 

make a full recovery

– Complications: Intubation, Infection, Cardiac

Neumann, B., Angstwurm, K., Mergenthaler, P., Kohler, S., Schönenberger, S., Bösel, J., ... & German Myasthenic Crisis Study Group. (2020). Myasthenic crisis demanding mechanical ventilation: a multicenter analysis of 250 cases. Neurology, 94(3), e299-e313.

Wendell LC, Levine JM. Myasthenic crisis. The Neurohospitalist 2011;1:16-22.

Zochodne DW. Emergency Neurologic Consultation In The Intensive Care Unit: Neuromuscular Disorders. CONTINUUM: Lifelong Learning in Neurology 2003;9:62-79.



WHO IS AT RISK?

• Patients were more likely to experience a crisis if:

– Older age

– Late onset MG

– Higher MGFA class

– Other medical comorbidities including other autoimmune 

conditions

de Meel, R. H., Lipka, A. F., van Zwet, E. W., Niks, E. H., & Verschuuren, J. J. (2015). Prognostic factors for exacerbations and emergency treatments in myasthenia 

gravis. Journal of neuroimmunology, 282, 123-125.



Heldal, A. T., Eide, G. E., Romi, F., Owe, J. F., & Gilhus, N. E. (2014). Repeated acetylcholine receptor antibody-concentrations and association to clinical myasthenia gravis development. PLoS One, 9(12), e114060.



Provoking Factors/Triggers

Gummi, R. R., Kukulka, N. A., Deroche, C. B., & Govindarajan, R. (2019). Factors associated with acute exacerbations of myasthenia gravis. Muscle & nerve, 60(6), 693-699.



• 70% of cases are provoked by an identifiable cause

– Infection

– Surgery 

– Medications

PROVOKING FACTORS

Gummi, R. R., Kukulka, N. A., Deroche, C. B., & Govindarajan, R. (2019). Factors associated with acute exacerbations of myasthenia gravis. Muscle & nerve, 60(6), 693-699.
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• Drooping Eyelids (Ptosis)

– Can be unilateral or bilateral

• Neck Weakness

– Head drop

• Facial Weakness

– Decreased facial 

expressions

– Jaw Fatigue

– Impaired eye/lip closure

• Blurry Vision/Double Vision 

(diplopia)

• Limb 

Weakness/Fatigability

– Difficulty with walking/rising 

from seated position/using 

stairs

– Difficulty raising arms

SIGNS & SYMPTOMS

Gilhus, N. E., Socrates, T., Amelia, E., Jacqueline, P., & Burns, T. M. (2019). Myasthenia gravis (Primer). Nature Reviews: Disease Primers, 5(1).



• Speech Changes  (Dysarthria)

– Slurred/Nasal Speech

• Difficulty Swallowing 

(Dysphagia)

– Liquids and/or solids

– Managing secretions

• Shortness of Breath 

(Dyspnea)

– At rest or with activity

– Worsening with laying flat 

(orthopnea)

– Use of accessory muscles when 

breathing

SIGNS & SYMPTOMS

Gilhus, N. E., Socrates, T., Amelia, E., Jacqueline, P., & Burns, T. M. (2019). Myasthenia gravis (Primer). Nature Reviews: Disease Primers, 5(1).



OUTPATIENT MANAGEMENT



Management

• Minimal/Mild Exacerbations

– Including ptosis, vision changes, mild extremity 

weakness

– Obtain history 

– Schedule for virtual or in-office visit, if possible

– Adjustments to treatment regimen

• Pyridostigmine 

• Prednisone

• IVIG or PLEX schedule

– Low threshold for ED/hospital evaluation if symptom 

worsening



NAVIGATING THE EMERGENCY ROOM



MODERATE & SEVERE 

EXACERBATIONS

• Symptoms: Progressive difficulty swallow and/or 

progressive shortness of breath, moderate or severe 

muscle weakness

• Called EMS or immediately present to the nearest ER

• Evaluation by ER physician & staff

– Triage

– History & Physical

– Labs & Imaging

– Neurology & pulmonology consults, if available



BEDSIDE EXAMINATION

• Neurological

– Prolonged upgaze

– Voice changes

– Eye movements, facial strength, neck strength

– Muscle strength – fatigability

– Single Breath Count

• Want greater than or equal to 20



• Pulmonary Function 

Testing

– Negative Inspiratory 

Force (NIF) or Maximum 

Inspiratory Pressure 

(MIP)

• Normal NIF > -25cmH20

• Normal MIP >-60cmH20 

– Functional Vital 

Capacity (FVC)

• Normal is > 70-100%

• Important Note

– Oxygen saturation is 

NOT a reliable measure 

of respiratory distress in 

patients with 

myasthenia gravis

BEDSIDE EXAMINATION



ER MANAGEMENT

• Antibiotics for potential infection

– Important physician is familiar with antibiotics which 

should be used with caution 

• Intravenous Fluids

• Correction of electrolyte abnormalities

– Avoid high doses of magnesium

• Nothing by mouth until formal evaluation



Checklist for a  

Myasthenia Gravis Emergency 

 
 
 

 Take an updated list of all medications & treatments and treating physicians 

 Keep a list of medications to be avoided or used with caution in patients with 

myasthenia gravis  

 Inform the emergency room staff about your diagnosis of myasthenia gravis, 

your symptoms, and name of neurologist  

 Share any recent changes (e.g. new medications) or symptoms (e.g. signs of 

infection, new cough) 

 Make sure you have bedside pulmonary function testing performed including: 

o Negative Inspiratory Force (NIF) or Maximum Inspiratory Pressure 

(MIP) 

▪ Normal NIF > -25cmH20 

▪ Normal MIP >-60cmH20  

o Functional Vital Capacity (FVC) 

▪ Normal is > 70-100 %  

 Make sure to have swallow function evaluated 

o Do not eat or drink until cleared by the physician  

 If admitted to hospital, treatment may include intravenous immunoglobulin 

(IVIG) or plasma exchange (PLEX)  

o The treatment team should include a neurologist and pulmonologist 

 Once stable, contact your primary neurologist to inform him or her of what 

has occurred and your status 

 At the time of hospital discharge, call your neurologist to make a follow-up 

appointment in 1-2 weeks 



INPATIENT MANAGEMENT



• Admit to an IMU or ICU 

• Stop any contributing 

medications

– Including 

pyridostigmine

• Regular monitoring of 

PFTs

• Start non-invasive 

ventilation, if possible
– Can prevent/delay 

intubation in over 50% of 

patients with myasthenia

• Intubation
– Consideration of elective 

intubation

• Cardiac monitoring
– Severe arrhythmias ~20% 

of patients

INPATIENT MANAGEMENT



Longo, D. L. (2016). Nils E. Gilhus, MD. N Engl J 

Med, 375, 2570-81.



• Infusion of purified pooled 

preparations of IgG antibody 

from plasma

• Immunomodulation through 

several mechanisms 

• 2g/kg of patient weight divided 

over 4-5 days

• Use in caution in patients with 

cardiac/vascular history, 

including DVT, and in patients 

with kidney disease

INTRAVENOUS IMMUNOGLOBULIN

(IVIG)

Farmakidis, C., Dimachkie, M. M., Pasnoor, M., & Barohn, R. J. (2020). Immunosuppressive and immunomodulatory therapies for neuromuscular diseases. Part I: Traditional agents. Muscle & nerve, 61(1), 5-16.

Rabinstein AA. Acute neuromuscular respiratory failure. CONTINUUM: Lifelong Learning in Neurology 2015;21:1324-1345



• Directly removes immune factors 

such as autoantibodies, immune 

complexes, complement, and other 

non-specific inflammatory 

mediators

• 5 sessions scheduled every other 

day

• May require central venous 

catheter

• Use for caution in patients with 

infection, high bleeding risk

PLASMA EXCHANGE (PLEX)

Farmakidis, C., Dimachkie, M. M., Pasnoor, M., & Barohn, R. J. (2020). Immunosuppressive and immunomodulatory therapies for neuromuscular diseases. Part I: Traditional agents. Muscle & nerve, 61(1), 5-16.

Rabinstein AA. Acute neuromuscular respiratory failure. CONTINUUM: Lifelong Learning in Neurology 2015;21:1324-1345



• Both IVIG and PLEX 

have similar 

effectiveness in 

treating myasthenia 

gravis 

exacerbation/crisis

• PLEX may result in 

a more rapid effect

• If incomplete effect 

from PLEX, IVIG 

may be given 

subsequently

• Decision depends on clinical 

patient characteristics, 

safety/tolerability, previous 

response, other patient specific 

factors

IVIG vs PLEX

Neumann, B., Angstwurm, K., Mergenthaler, P., Kohler, S., Schönenberger, S., Bösel, J., ... & German Myasthenic Crisis Study Group. (2020). Myasthenic crisis demanding mechanical ventilation: a 

multicenter analysis of 250 cases. Neurology, 94(3), e299-e313.



OTHER MANAGEMENT 

OPTIONS

• Corticosteroids

– Often a part of the treatment plan for MG crisis

– Must be used with caution as rapid administration or 

high dose steroids may cause worsening

• Less likely in patients being treated with IVIG or PLEX

– For non-intubated patients, doses should be started 

lower (10-20mg) and increased by 5mg every 2-3 days; 

goal typically 60-80mg/day

– For intubated patients, higher initial doses may be 

tolerated
Farmakidis, C., Dimachkie, M. M., Pasnoor, M., & Barohn, R. J. (2020). Immunosuppressive and immunomodulatory therapies for neuromuscular diseases. Part I: Traditional agents. Muscle & nerve, 61(1), 

5-16.

Rabinstein AA. Acute neuromuscular respiratory failure. CONTINUUM: Lifelong Learning in Neurology 2015;21:1324-1345



PREVENTION



• Symptomatic Treatment

– Pyridostigmine

• Acetylcholine esterase inhibitor

• Dosing variable

• Side Effects: GI upset, increased saliva, increased tearing, runny 

nose, muscle cramping, muscle twitching

LONGTERM MANAGEMENT

Vincent, A. (2002). Unravelling the pathogenesis of myasthenia 

gravis. Nature Reviews Immunology, 2(10), 797-804.



IMMUNOMODULATORY 

TREATMENTS

Nguyen-Cao, T. M., Gelinas, D., Griffin, R., & Mondou, E. (2019). Myasthenia gravis: historical achievements and the “golden age” of clinical trials. Journal of the neurological sciences, 406, 116428.

https://www.google.com/url?sa=i&url=http%3A%2F%2Fneurothai.org%2Fmedia%2Fnews_file%2F339-

novelrx2_2019bw.pdf&psig=AOvVaw22fq0ZmC5sQ33jPPlUhe6v&ust=1679887987693000&source=images&cd=vfe&ved=0CBAQjhxqFwoTCICVrcjU-P0CFQAAAAAdAAAAABAE
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THYMECTOMY

• Can be considered to improve long-term 

control of MG symptoms

– Recommended for patients under 65yo 

and either AchR Ab+ or seronegative 

status

– Usually earlier on in disease course and/or 

in patients with more severe and harder to 

control myasthenia gravis

– Patient should be stable enough for 

surgery

– Endoscopic surgery is preferred approach

– May have preoperative use 

immunomodulatory therapy

• Surgery is recommended for thymoma 

regardless of age, disease severity, or 

antibody status
Hehir, M. K., & Li, Y. (2022). Diagnosis and Management of Myasthenia Gravis. CONTINUUM: Lifelong Learning in 

Neurology, 28(6), 1615-1642.

https://www.verywellhealth.com/thymus-anatomy-4800309



THYMECTOMY

Wolfe, G. I., Kaminski, H. J., Aban, I. B., Minisman, G., Kuo, H. C., Marx, A., ... & Cutter, G. R. (2016). Randomized trial of 

thymectomy in myasthenia gravis. New England Journal of Medicine, 375(6), 511-522.



• Fatigue present in about 
80% of patients with MG

• Management can include
– Cognitive behavioral therapy

– Weight Reduction

– Pain control

LIFESTYLE 

MODIFICATIONS

Hehir, M. K., & Li, Y. (2022). Diagnosis and Management of Myasthenia Gravis. CONTINUUM: Lifelong Learning in 

Neurology, 28(6), 1615-1642.

Ruiter, A. M., Verschuuren, J. J., & Tannemaat, M. R. (2020). Fatigue in patients with myasthenia gravis. A systematic 

review of the literature. Neuromuscular Disorders, 30(8), 631-639.



• Exercise
– Able to be tolerated in most 

patients with MG

– Aerobic exercise performed 
with more rest periods

– Balance and stretching 
exercises

– Avoidance of high 
temperatures

– Type and length of exercise 
dependent on clinical/physical 
status

• Diet
– Low gluten, avoid processed 

sugars, increased fruits and 
vegetables

– Plant based

– Evaluation of the gut 
microbiome

LIFESTYLE 

MODIFICATIONS

Hehir, M. K., & Li, Y. (2022). Diagnosis and Management of Myasthenia Gravis. CONTINUUM: Lifelong Learning in Neurology, 28(6), 1615-1642.

Ruiter, A. M., Verschuuren, J. J., & Tannemaat, M. R. (2020). Fatigue in patients with myasthenia gravis. A systematic review of the literature. Neuromuscular Disorders, 30(8), 631-

639.



• Management of 

Comorbidities

• Vaccinations

– Including COVID-19 

vaccination & booster

ADDITIONAL 

RECOMMENDATIONS

• Early and accurate 
diagnosis

• Close outpatient 
monitoring

• Especially early in 
disease course

• Patient and Provider 
Education

– Early identification of  
exacerbation symptoms



CONCLUSION



CONCLUSION

• Myasthenia gravis exacerbations are common though most 

are mild

• About 15% of patients with MG will experience a 

myasthenia gravis crisis requiring respiratory support

• Be prepared with medication list, medications to avoid, 

name of neurologist, and information on recent health 

changes

• Close monitoring of pulmonary function

– Oxygen saturation is not a reliable measure of respiratory distress

– May include elective intubation

• The majority of patients who experience an exacerbation or 

crisis will make a full recovery



CONCLUSION

• Older patients and those with another 

autoimmune condition are more likely to 

experience an exacerbation

• Prevention includes

– Establishing  care with a neurologist/neuromuscular 

specialist early

– Management of comorbidities, vaccination, and 

education

– Achieving effective long-term treatment

• Recommend exercise and healthy diet
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