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SARS-CoV-2

◦ Coronaviruses (CoV) are large, 

enveloped, positive-sense RNA viruses 

divided into 3 genera

◦ alphacoronavirus, 

◦ betacoronavirus, 

◦ gammacoronavirus.

◦ Currently, there are 7 CoV that can 

infect humans, including human 

coronavirus (HCoV)–229E, HCoV-NL63, 

HCoV-HKU1, HCoV-OC43, MERS-CoV, 

SARS-CoV-1, and SARS-CoV-2.

◦ Betacoronaviruses SARS-CoV-2, SARS-

CoV-1, and MERS-CoV are associated 

with severe disease in humans.
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Effect of 
viral 

infection on 
nervous 
system

Three main categories,

1. Neuromuscular complications which 

are a direct consequence of viral 

infection 

2. Neuromuscular disorders which 

result from autoimmunity triggered by 

viral infection

3. Neuromuscular degenerative 

disorders which are associated with 

viral infections due to unclear 

mechanisms, or as part of a 

multifactorial etiology



Category 1

Direct consequence of 

viral infection
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Category 2

Autoimmunity triggered by 

viral infection
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Category 3

Unclear mechanism vs 

multifactorial
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SARS-CoV-2 in NMD spectrum 



SARS-CoV-2 INOLVEMENT



SARS-CoV-2
Direct Neuromuscular Complications

◦ Anosmia and dysgeusia- olfactory sensory neurons are the route of entry to CNS 

although they do not express ACE2 receptor.

◦ Myalgia- with elevated CK

◦ Critical illness neuromyopathy, or downstream neuromuscular effects due to 

other end-organ injury or deconditioning. 



SARS-CoV-2
Autoimmune Neuromuscular Complications

◦ Guillain-Barre-Syndrome

◦ Mononeuritis multiplex

◦ Brachial neuritis

◦ Myasthenia gravis





COVID-19 In 
Patients With 
Pre-existing

Neuromuscular 
Diseases

◦ Pre-existing NMD pose an added risk 

for various reasons such as,

a.Respiratory muscle weakness

b.Increase exposure due to care takers 
entering home

c. Immunosuppression

d.Cardiac involvement (in certain 
NMD)

e. Reduced mobility and limited 
transport options reduce access to 
health services

Jacob S, Kapadia R, Soule T, Luo H, Schellenberg KL, Douville RN and Pfeffer G (2022) Neuromuscular 
Complications of SARS-CoV-2 and Other Viral Infections. Front. Neurol. 13:914411. doi: 10.3389/fneur.2022.914411



COVID-19 IN 
MYASTHENIA GRAVIS



COVID-19 IN MYASTHENIA GRAVIS

◦ 377 Myasthenia patients

◦ Age range: median 68 years

◦ Comorbidities: obesity, COPD, 

cardiovascular disease, diabetes, 

dysphagia

◦ Immunosuppressants: 59% 

(prednisone, AZA, mycophenolate) and 

8% on IVIG.

◦ High hospitalization- 28% increased 

risk for hospitalization

◦ ICU admission- 51% higher 

◦ Ventilator use, mortality rate- no 

significant difference

Kim Y, Li X, Huang Y, Kim M, Shaibani A, Sheikh K, Zhang GQ, Nguyen TP. COVID-19 Outcomes in Myasthenia Gravis Patients: Analysis From Electronic Health Records in the United States. Front Neurol. 2022 Mar 
28;13:802559. doi: 10.3389/fneur.2022.802559. PMID: 35418937; PMCID: PMC8996116.



COVID-19 IN 
MG
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COVID-19 IN 
MG
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COVID-19 IN 
MYASYHENIA GRAVIS 

(HMH)



Patient characteristics

82%

18%

Gender

Male (14)

Female (3)

Age range: 31-84yrs 

88%

12%

Type

Generalized

Ocular

AchR + : 12



Immunosuppressive 
Therapy

◦ 9 patients were on >2 immunosuppressive 

therapy

◦ Most common Mycophenolate mofetil or 

Azathioprine with prednisone

◦ 6/17 patients were on IVIG infusions

◦ 4/17 were receiving Plasmapheresis



Classification & scoring



Immunosuppressive Therapy & baseline MGFA 
hospitalized patients

Patients Immunotherapy MGFA

Patient 1 Mycophenolate, prednisone and IVIG MGFA2a

Patient 2 Azathioprine, prednisone MGFA2b

Patient 3 Azathioprine, prednisone, PLEX Asymptomatic

Patient 4 Mycophenolate, prednisone, IVIG MGFA2a

Patient 5 Prednisone Asymptomatic

Patient 6 Mycophenolate, IVIG MGFA2a

Patient 7 Prednisone, PLEX MGFA2a

Patient 8 Azathioprine, IVIG MGFA2a

Patient 9 Prednisone, Rituximab MGFA1

Patient 10 Azathioprine, Eculizumab MGFA2a

Patient 11 Azathioprine, IVIG MGFA2a

Patient 12 Mycophenolate, PLEX N/A



Immunosuppressive Therapy & baseline MGFA non-
hospitalized patients

Patients Immunotherapy MGFA

Patient 1 Azathioprine MGFA2a

Patient 2 Azathioprine, 
prednisone

Asymptomatic 

Patient 3 Azathioprine, IVIG MGFA2b

Patient 4 None MGFA1

Patient 5 Azathioprine, PLEX MGFA2a



Comorbid conditions

◦ 2/17 had no comorbid conditions

◦ 10 of them 2 or more of these listed 

conditions

7

5

2

6

2

6



Exacerbation

◦ Among the hospitalized, 8 patients had 
exacerbation of myasthenia symptoms

◦ Received IVIG or Plasmapheresis 

71%

29%

Hospitalized (12)



Exacerbation: MGFA before and after

Patients Immunotherapy MGFA New MGFA

Patient 1 Mycophenolate, prednisone and IVIG MGFA2a Death

Patient 2 Azathioprine, prednisone MGFA2b MGFA3b

Patient 3 Azathioprine, prednisone, PLEX Asymptomatic Death

Patient 4 Mycophenolate, prednisone, IVIG MGFA2a MGFA2a

Patient 5 Prednisone Asymptomatic Death

Patient 6 Mycophenolate, IVIG MGFA2a MGFA2a

Patient 7 Prednisone, PLEX MGFA2a MGFA2b

Patient 8 Azathioprine, IVIG MGFA2a MGFA3a

Patient 9 Prednisone, Rituximab MGFA1 Death

Patient 10 Azathioprine, Eculizumab MGFA2a MGFA3a

Patient 11 Azathioprine, IVIG MGFA2a MGFA4b

Patient 12 Mycophenolate, PLEX N/A N/A



Length of stay in hospitalized patients

Patients Immunotherapy MGFA- before Length of stay

Patient 1 Mycophenolate, prednisone and IVIG MGFA2a 37 days

Patient 2 Azathioprine, prednisone MGFA2b 18 days

Patient 3 Azathioprine, prednisone, PLEX Asymptomatic 43 days

Patient 4 Mycophenolate, prednisone, IVIG MGFA2a 20 days

Patient 5 Prednisone Asymptomatic n/a

Patient 6 Mycophenolate, IVIG MGFA2a n/a

Patient 7 Prednisone, PLEX MGFA2a 7 days

Patient 8 Azathioprine, IVIG MGFA2a 21 days

Patient 9 Prednisone, Rituximab MGFA1 12 days

Patient 10 Azathioprine, Eculizumab MGFA2a 10 days

Patient 11 Azathioprine, IVIG MGFA2a n/a

Patient 12 Mycophenolate, PLEX N/A n/a



Cause of death in MG patients

Patient MG type MGFA Comorbidities BMI Treatment Cause of 
death

Patient 1 Generalize
d

MGFA2a CAD, COPD, 
A.fib

26.2 Mycophenolate
, prednisone, 
IVIG

Pneumonia, 
ARDS

Patient 3 Generalize
d

Asymptomati
c

HTN, HLD 39.6 Azathioprine, 
prednisone, 
PLEX

Pneumonia, 
ARDS,
renal 
failure

Patient 5 Ocular Asymptomati
c 

None 30.6 Prednisone Pneumonia, 
ARDS,
renal 
failure

Patient 9 Generalize
d

MGFA1 OSA, A.fib 27.6 Prednisone, 
Rituximab

Pneumonia, 
septic
shock



Results 

1. This study was done prior to 

vaccination. 

2. 70% of MG patients were 

hospitalized and among them 66% 

had exacerbations.

3. Overall mortality among all 

patients was 23%. 



Conclusion

Immunosuppression was not 
protective.

Outcomes were variable possibly 
related to other underlying 
comorbidities as well.

Immunosuppressive agents used to 
treat MG is different than cytokine 
suppressive agents used for COVID19.

Larger and longer studies are 
required to understand the COVID19 
related outcomes in MG population.  



POST-COVID19 MYASTHENIA GRAVIS

◦ About 4 patients who have developed 

MG like symptoms (3 seropositive and 1 

seronegative)

◦ All of them had COVID-19 about 3-6 

months prior to symptom onset

◦ They all are responding to standard 

MG therapies

◦ Still collecting data on post-COVID-19 

MG patients



COVID-19 NEUROPATHY 
(OUR COHORT AT 

METHODIST)



COVID Neuropathy

◦ Review of the electrodiagnostic studies on COVID-19 patients.

◦ About ~30 patients

◦ Majority of them are inpatients (admitted to ICU) with <10 being 

outpatients



COVID Neuropathy

1. Brachial plexopathy

2. Predominantly motor demyelinating polyneuropathy (like multifocal motor 

neuropathy) with sparing or lesser degree of involvement of sensory nerves

3. Critical illness polyneuropathy (in ICU patients with prolonged stay)

4. Small fiber neuropathy



COVID-19 Neuropathy

1. Brachial plexopathy

2. Predominantly motor 

demyelinating polyneuropathy 

(like multifocal motor 

neuropathy)

◦ Treatment early on within 4 weeks of 

symptom onset we noticed 

improvement in the weakness.

◦ None of the patients recovered all the 

way back to baseline yet.



COVID-19 IN ALS



POST COVID-19 ALS

◦ 4 patients developed ALS symptoms 

after COVID-19 infection

◦ In literature there are association with 

motor neuron disease/ ALS with 

picornaviridae (Coxsackie/ 

entero/echovirius) & retroviridae (HIV/ 

HTLV) family

Possible mechanisms:

◦ TDP43 accumulation

◦ Activation of glial cells and eventually 

inflammation



COVID-19 IN 
MUSCULAR 

DYSTROPHIES



COVID-19 IN MUSCULAR DYSTROPHIES

◦ Duchenne/Becker's muscular 

dystrophy patients

◦ 116 COVID-19 (+) patients, DMD (6 

patients) and BMD (1 patient) were 

positive 

◦ 2 were symptomatic and required 

hospitalization

◦ Age range: 8-17 yrs

◦ Incidence was 6%

◦ Risk factors: Cardiomyopathy, obesity

◦ All symptomatic patients recovered 

without any significant sequelae

◦ Prior use of NIV might have helped

◦ Small cohort 



CONCLUDING REMARKS

◦ We are now entering post pandemic era (endemic era in future), which means 

we will be seeing long term effects.

◦ Are we going to see more neurodegenerative diseases/ autoimmune 

neuromuscular diseases?

◦ We need prospective studies to understand the long term effects of COVID-19 

and neuromuscular diseases. 
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