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Introduction
• Immune myasthenia gravis (MG) is one of the best delineated immune

mediated disease among all human autoimmune disorders.
• B-cell mediated
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Epidemiology
• Myasthenia gravis is an uncommon to rare disease
•The incidence: 9 to 30 per 1,000,000
•Prevalence: 100 to 140 per 1,000,000
•Prevalence is increasing due to:
- Improved diagnostic techniques.
- Longer life span in affected patients due to more effective treatment.
- Increased life expectancy in general
- Women are more likely to have MG than men in the first 5 decades of life whereas men are more likely to be

diagnosed with MG after the age of 50.
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Myasthenic crisis
• Myasthenic crisis is a life-threatening exacerbation of myasthenia

gravis that is defined as worsening of myasthenic weakness requiring
intubation or noninvasive ventilation

• Definition of impending myasthenic crisis: Rapid clinical worsening of
MG that, in the opinion of the treating physician, could lead to crisis in
the short term (days to weeks).

• Definition of manifest myasthenic crisis: Worsening of myasthenic
weakness requiring intubation or noninvasive ventilation to avoid
intubation, except when these measures are employed during routine
postoperative management
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Impending and manifest myasthenic crisis
• Impending crisis requires hospital admission and close observation of respiratory and bulbar function, with the ability to

transfer to an intensive care unit if it progresses to manifest crisis.

•  Myasthenic crisis requires admission to an intensive care to monitor for or manage respiratory failure and bulbar
dysfunction.
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Epidemiology

•  Occurs in 10–20% of MG patients
 
• the annual risk of myasthenic crisis among patients with myasthenia

gravis is approximately 2 to 3 percent
• the first manifestation of myasthenia gravis in up to 20 percent of patients

• - First few years post-diagnosis most common

Risk factors
• Risk factors for myasthenic crisis include
• greater disease severity at diagnosis,
• the presence of thymoma,
• diagnosis after age 50 years (late-onset myasthenia gravis),
• the association with muscle-specific receptor tyrosine kinase

antibodies
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Precipitants
 
• Myasthenic crisis may be precipitated by a variety of factors, most

often a concurrent infection.
• It can also follow a surgical intervention (eg, thymectomy), pregnancy,

childbirth, or tapering of immunotherapeutic medications.
• myasthenic crisis can occur spontaneously as part of the natural history

of myasthenia gravis itself.

Drugs



 

 



Management of myasthenic crisis
Admit to intensive care unit

Measure VC frequently, as often as every two hours if respiratory status is deteriorating

•Consider elective intubation based upon overall clinical status, particularly in the presence of any of the following conditions:
• Declines in serial measures of VC below 15 to 20 mL/kg ideal body weight
•Declines in serial measurements of MIP less negative than –25 to –30 cmH2O (ie, 0 to –30 cmH2O)
•Clinical signs of respiratory distress
•Evidence of progressive respiratory acidosis
•Difficulty handling oral secretions

Withdraw anticholinesterase medications temporarily to avoid excess airway secretions for patients who are intubated

Seek and treat any precipitating or contributing factors, particularly infections

Begin rapid therapy with plasma exchange or IVIG

Begin immunomodulating therapy with high-dose glucocorticoids (eg, prednisone 60 to 80 mg per day); consider azathioprine, mycophenolate mofetil, or cyclosporine if glucocorticoids are
contraindicated or previously ineffective

After starting immunomodulating therapy and resuming anticholinesterase medications, consider weaning from mechanical ventilation when respiratory muscle strength is improving (ie, VC
>15 to 20 mL/kg and MIP more negative than –25 to –30 cmH2O) in patients with an adequate cough and manageable respiratory secretions

Ventilatory support
• Elective intubation
• Ideally, endotracheal intubation should be performed electively rather

than as an emergent response to precipitous respiratory collapse.
• The threshold for elective intubation should be low if serial

measurements demonstrate one or both of the following:
• VC falls below 15 to 20 mL/kg
• MIP is less negative than -25 to -30 cmH0 (ie, between 0 and -30 cmH0)



Indications for Mechanical Ventilation
• clinical signs of respiratory distress,
• progressive respiratory acidosis despite therapy,
• inadequate secretion clearance (eg, recurrent episodes of acute

hypoxemia due to mucus plugging).

 

• ventilatory assistance should consist of endotracheal intubation with
positive pressure mechanical ventilation.

• This provides full support and allows for clearance of secretions for
patients in whom a prolonged course of crisis is anticipated.

• The optimal mode of mechanical ventilation is unknown.
• It is important to avoid overventilation, which may impair respiratory

drive especially when attempting to wean from ventilatory support.



 

• For intubation, both a sedative and a neuromuscular blocking agent
should be co-administered.

• A non-depolarizing neuromuscular blocking agent (eg,rocuronium)
might be preferred to a depolarizing agent (succinylcholine).

• Due to the relative paucity of acetylcholine receptors in myasthenia
gravis, there is a relative resistance to succinylcholine, necessitating
higher doses, and a relative sensitivity to non-depolarizing
neuromuscular blockers, necessitating lower doses.

Therapies for myasthenia gravis

•temporarily discontinue acetylcholinesterase inhibitors
•Treat with a rapid-acting immunotherapy
•Add chronic immunotherapy



Rapid therapies for myasthenia gravis

 Plasmapheresis Intravenous immune globulin (IVIG)

Usual adult dose 5 exchange treatments of 3 to 5 liters with 5% albumin
over 7 to 14 days

2 g/kg in evenly divided doses over 2 to 5 days

Examples: 400 mg/kg daily for 5 days or 1 g/kg on 2
consecutive days*[1]

Onset of effect 1 to 7 days 4 to 7 days

Maximal effect 1 to 3 weeks 1 to 3 weeks

Adverse effects
Line infection, hypotension, thromboembolism, bleeding,
adverse reaction(s) to citrate anticoagulant added during
procedure (hypocalcemia, metabolic alkalosis)

Rate-related reactions (common): headache, chills,
flushing, low backache, nausea, tachycardia, dyspnea

Delayed reactions (rare): thromboembolism, kidney
failure, hematologic complications (hemolysis,
neutropenia)

Other (rare): transfusion-related acute lung injury
(TRALI), transfusion-associated circulatory overload
(TACO), hypersensitivity (eg, anaphylaxis)
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PLEX &IVIG
• Myasthenic crisis
• Preoperatively before thymectomy
• As a "bridge" while initiating slower acting immunotherapies
•  As an adjuvant to other immunotherapeutic medications in patients with refractory MG
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PLEX &IVIG
• Both treatments are similarly effective, although plasma exchange may be slightly

faster and more effective in a Myasthenic crisis and more useful in patients with
MuSK MG.

• Exchanges done every other day are probably more effective in reducing the
antibody levels due to the time it takes for the extravascular immunoglobulin to
reequilibrate after each plasma exchange.
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Although clinical trials suggest that IVIg and PLEX are equally effective in the treatment of
impending or manifest myasthenic crisis, expert consensus suggests that PLEX is more
effective and works more quickly.
 
 

PLEX &IVIG
• IVIg or PLEX have no effect on the long-term course of MG and, with few exceptions, are not indicated for the chronic

management of MG.

• These two treatment can be given in sequence if necessary, as patients can respond to one but not to the other.

• In patients with an acute exacerbation that does not respond to IVIG or PLEX, corticosteroids in high doses can be tried.
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Commonly used therapies for MG
 Time to onset of effect* Time to maximal effect*

Symptomatic therapy

Pyridostigmine 10 to 15 minutes 2 hours

Chronic oral immunotherapies

Prednisone 2 to 3 weeks 5 to 6 months

Azathioprine ~12 months 1 to 2 years

Mycophenolate mofetil 6 to 12 months 1 to 2 years

Cyclosporine ~6 months ~7 months

Tacrolimus ~6 months ~12 months

Antibody-based biologic therapies

Fc receptor inhibitors

Efgartigimod alfa 2 to 3 weeks ~4 weeks

Rozanolixizumab 2 to 3 weeks ~4 weeks

Complement inhibitors

Eculizumab 2 to 3 weeks ~4 weeks

Ravulizumab 2 to 3 weeks ~4 to 10 weeks

Zilucoplan 2 to 3 weeks ~4 weeks

B-cell depletion therapy

Rituximab 4 weeks ~8 weeks

Rapid immunotherapies

Plasmapheresis 1 to 7 days 1 to 3 weeks

Intravenous immune globulin 1 to 2 weeks 1 to 3 weeks

 
 



PROGNOSIS
• Mortality
• Myasthenic crisis is associated with an in-hospital mortality rate of 5

to 12 percent with modern therapies and specialized neurologic
intensive care.

• The most common causes of death are a multiorgan failure due to
sepsis and respiratory failure maximal care

Prognostic factors
 
• Factors associated with poor outcomes include:
• lower baseline and admission vital capacity,
• the presence of medical comorbidities,
• duration of ventilatory support,
•  the onset of crisis triggered by systemic infection
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