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ABSTRACT: The outbreak of COVID-19 has brought unprecedented risks and challenges to
everyone in the world. Myasthenia gravis is an autoimmune disease of the nervous system.
Infection can worsen it and cause severe symptoms such as myasthenia crisis and respiratory
failure. At present, the pandemic of COVID-19 may promote the aggravation of patients with
MG. This article focuses on the respiratory management of MG patients during the epidemic
of COVID-19.
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INTRODUCTION
In December 2019, Wuhan, China, reported a series of pneumonia cases caused by
unknown causes1. The pathogen was quickly identified as a new coronavirus associated with
SARS pathogen of severe acute respiratory syndrome and named SARS coronavirus-19
(SARS-CoV-2) 2. The infection then spread rapidly around the world and was declared a
pandemic by the World Health Organization, which was named coronavirus disease 2019
(COVID-19) 3. COVID-19 virus is a newly discovered coronavirus with a size of 60-140nm,
which is similar to SARS-CoV of severe acute respiratory syndrome and belongs to the
β-coronavirus genus of Coronaviridae4-6. COVID-19 patients have a variety of symptoms,
including fever, cough, respiratory symptoms, diarrhea, loss of smell and taste, severe acute
respiratory distress syndrome, and even death7. Myasthenia gravis (MG) is a T cell-dependent
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autoimmune disease mediated by antibody complements, characterized by fatigue muscle
weakness associated with acetylcholine receptor (ACHR), muscle-specific kinase (Musk),
lipoprotein-associated protein 4 (LRP4) or postsynaptic membrane aggregin antibody of the
neuromuscular junction (NMJ) 8. In the retrospective study, the disorder of immune
regulation caused by infection has been the main cause of the deterioration of myasthenia
gravis9. However, all patients with severe respiratory failure caused by COVID-19 had a
strong inflammatory response to immune regulation disorder or macrophage activation
syndrome (MAS)

10

. If MG patients are infected with COVID-19, their disease progression

may be accelerated, or their symptoms may worsen. Therefore, it is particularly important to
manage MG patients during the period of COVID-19 epidemic. Among them, controlling the
symptoms of MG, delaying the progression of the disease, preventing the occurrence of
myasthenia crisis, and doing proper respiratory management are the top priorities of the
management of MG patients.

COMPREHENSIVE MANAGEMENT OF MG DURING COVID-19 PANDEMIC
The management of MG aims to relieve symptoms by controlling disease activities,
monitoring treatment-related adverse events, and personalized support measures, so that the
recovery of muscle function and the improvement of patients' quality of life are close to those
of normal people11. Conventional treatments for MG include symptomatic treatment with
acetylcholinesterase

inhibitors,

thymectomy,

and

immunotherapy.

Intravenous

immunoglobulin and plasma exchange is rapid treatments for myasthenia crisis and disease
deterioration12,13. Mechanical ventilation and intensive care are needed for the deterioration
of respiratory failure. For MG patients who are not infected with COVID-19, they can keep
the original treatment unchanged and consult neurologists in time to adjust according to the
degree of symptoms. At present, no specific drugs for COVID-19 have been found. MG
patients who are not infected with COVID-19 should not participate in personnel gathering
activities as much as possible. It is best to be isolated at home. When they have got to go out,
pay attention to maintaining a social distance of more than 1 meter, and pay attention to
frequent hand washing and hand hygiene.
At present, no data have been reported on the risk of deterioration of MG caused by
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COVID-19 or previous coronaviruses. If MG patients are complicated with COVID-19
infection, we recommend that the respiratory function of patients should be closely monitored.
For patients with mild myasthenia gravis, appropriate cholinesterase inhibitors can be used to
improve muscle function, contraction, and strength13. When the effect of a cholinesterase
inhibitor is not obvious, immunotherapy can be used to improve the symptoms of myasthenia
gravis. Corticosteroids such as prednisolone are the first choice of immunotherapy14. For
patients with severe myasthenia gravis, Gamma globulin for intravenous injection and plasma
exchange can be used, and thymectomy or thymic radiotherapy can be performed according
to the actual situation of the patients.

RESPIRATORY MANAGEMENT IN MG PATIENTS WITH COVID-19 INFECTION
Novel coronavirus has a tendency towards the lungs and can cause community-acquired
pneumonia (CAP). The most common symptoms include fever (98.6%), fatigue (69.6%), dry
cough, and diarrhea15,16. Some patients with new coronary pneumonia suddenly deteriorate
into severe respiratory failure(SRF), requires intubation and mechanical ventilation(MV),
patients with respiratory failure have a high risk of death, even up to 60%17. Respiratory
failure caused by COVID-19 infection is mainly due to pulmonary interstitial damage caused
by the virus, which leads to pulmonary ventilation dysfunction. Myasthenia crisis in patients
with MG is due to the rapid deterioration of MG, involving respiratory muscles and upper
respiratory muscles, resulting in pulmonary ventilatory dysfunction, resulting in respiratory
failure. Infection is a common inducing factor of myasthenia crisis

18

. When myasthenia

crisis occurs in MG patients with COVID-19 infection, it may progress to more severe
respiratory failure. Therefore, when MG patients are infected with COVID19, the respiratory
function should be closely monitored to prevent the occurrence of myasthenia crisis and
respiratory failure, which is the key to their respiratory management. In case of an emergency
such as myasthenia crisis or respiratory failure, timely intubation, and mechanical ventilation
is very important.
Studies have shown that early MG patients with any obvious symptoms of respiratory
involvement should be sent to the ICU ward for continuous respiratory function monitoring.
This includes changes in respiratory indexes such as forced vital capacity (FVC) and
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maximum inspiratory negative pressure (NIF) 19. In the process of monitoring, non-invasive
ventilation can be carried out as soon as possible according to the respiratory function of the
patients. Early non-invasive ventilation can avoid the complications of mechanical ventilation
in patients with myasthenia crisis22,23.If NIF < -20 cmH2O,FVC < 15 mL/kg indicates that
respiratory failure may occur, endotracheal intubation and mechanical ventilation can be
started20,21. Rabinstein A et al21 studies suggest that biphasic positive airway pressure
ventilation(BiPAP) can prevent intubation in patients with myasthenia crisis without obvious
hypercapnia, BiPAP can be used before the onset of hypercapnia (PaCO2 > 45 mmHg).
Severe hypercapnia (PaCO2 > 45 mmHg), hypoxemia (PaO2 < 60 mmHg) and serum
bicarbonate concentration < 30 mmol/L may indicate the failure of non-invasive
ventilation23,24. Intubation and mechanical ventilation should be done as soon as possible.
Once intubated, most MG patients will be mechanically ventilated for more than a week23,25,26.
MG patients with COVID19 infection may maintain mechanical ventilation for a longer
time.
Cholinesterase inhibitors should be temporarily stopped after intubation to prevent excessive
airway secretions27. During mechanical ventilation, plasmapheresis or intravenous
immunoglobulin can be used to prevent further progression of myasthenia gravis. Plasma
exchange and intravenous immunoglobulin are thought to shorten the duration of mechanical
ventilation and achieve good benefits in the short term28-30. In the process of mechanical
ventilation, chest physiotherapy should be done well, and sputum suction should be done in
time to prevent complications such as atelectasis and so on.
The timing of weaning and extubation should be managed individually according to the
patient's condition. Studies have found that 25% to 40% of critically ill patients with MG
cannot be extubated23,24,31. Weaning should not be attempted when forced vital capacity (FVC)
and maximum inspiratory negative pressure (NIF) do not show signs of improvement in
respiratory muscle strength. Cholinesterase inhibitors can be used before weaning21,24,32.
Excessive secretions can be treated with small doses of glycyrrhetinic acid or anisodamine.
BiPAP can be used after extubation to help prevent re-intubation21.
COVID-19 is highly contagious, so medical staff needs to pay attention to personal safety
protection during the whole process of respiratory management (see Figure 1), especially
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during endotracheal intubation and mechanical ventilation.
CONCLUSION
MG is an autoimmune disease of the nervous system. Infection can easily aggravate the
symptoms of myasthenia gravis and even lead to myasthenia crisis. The risk of critical illness
such as myasthenia crisis and respiratory failure in MG patients with COVID-19 infection
may increase. During the COVID-19 pandemic, MG patients should take good personal
protection to avoid infection with the virus. When MG patients are infected with COVID19,
we should pay attention to respiratory muscle involvement, closely monitor respiratory
function, timely symptomatic treatment, and do a good job in respiratory management.
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Figure 1: Respiratory management in MG patients with COVID-19 infection.

