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Symptoms of COVID19 Infection

• Symptoms may appear 2-14 days after exposure to virus. 
• Symptoms include: 

- Fever or chills, 80 to 99% of symptomatic patients
- Cough, dry>wet, 60 to 80%
- Loss of appetite 40 to 80%
- Fatigue 40 to 70%
- Difficulty breathing, 30%
- Muscle or body aches, 30%
- Loss of taste or sand/or smell, 20 to 90%
- Sore throat
- Congestion or runny nose
- Headache
- Nausea or vomiting, diarrhea
- Confusion and other neurological symptoms



Differences between COVID19 and flu
• Both are respiratory RNA viruses (different family) that are transmitted by droplet.
• COVID infects more people (two to three times higher than flu)
• COVID takes longer period to show up symptoms (five days versus three days)
• COVID causes more mortality (3% to 0.1%)
• COVID affects children less.
• COVID is less seasonal than flu. 
• COVID vaccine is more effective: 70 to 90% versus 30 to 50%. 

• 80% of COVID infected people have no symptoms or very mild symptoms. 
̶ 97.5% of COVID symptoms show up within 12 days.

• 15% of COVID infected people have significant symptoms. 
• 5% of COVID infected people are placed on ventilators. 



Does wearing a mask help?



Things you can do at home when infected by COVID

• Social distancing: Stay home from work, school, and other public places. 
• Stay in a specific room and away from other people in your home if possible. Use a 

separate bathroom, if available. 
• Avoid sharing personal items with other people, like dishes, towels, and bedding.
• Rest and stay hydrated. 
• Monitor your symptoms carefully. 
• Cover your cough and sneezes
• Wash your hands often with soap and water for at least 20 seconds or clean your hands 

with hand sanitizer that contains at least 60% alcohol. 
• Clean all surfaces that are touched often, like counters, tabletops, and doorknobs. 



Number of COVID vaccinations

• Number of doses of vaccines given in USA: 56.1 million doses
• Number of doses of vaccines given daily in USA: 1.5 to 2million
• Percentage of people in Ohio who have received at least one dose: 11.5%

• Number of doses of vaccines given in the world: 181 million doses
• Israel and UAE leading the trend. 
• It takes about 5 years to immunize 70% of world population.



Types of COVID vaccines

• Two more: Johnson & 
Johnson (66%), Novavax
(89%).



Safety and Side Effects of COVID vaccine
• SAERS system, 2 million reported their experience. 
• 4.5% reported side effects. Percentages of side effects.  

- 70% pain
- 30% fatigue
- 30% headache
- 23% muscle ache
- 11% fever/chills
- Reaction to second dose> first dose
- Pfizer = Moderna

• Anaphylaxis
- Pfizer 50/9 million, Moderna 21/8 million
- 90% occurred within first 30 minutes. 

• Death: <1000 among 50 million. No clear direct relationship



MGFA Official Statement on the COVID-19 Vaccine for the MG 
Community (February 11, 2021)

• Vaccines manufactured by Pfizer and Moderna are non-live vaccines that use 
modified RNA. The Johnson & Johnson "1 dose" vaccine is non-live.

• There is no risk of developing Covid-19 infection from the vaccines.
• These vaccines were tested in study subject which majority did not have 

underlying medical conditions. Patients with autoimmune conditions, like 
myasthenia gravis, were not included in the testing of these vaccines to date.

• MGFA recommend that these Covid-19 vaccines to be given to patients with 
autoimmune conditions like myasthenia gravis and for those patients who take 
medications that suppress the immune system. 



Known factors associated with severe COVID infection

• Age
• Chronic condition:

- Cancer
- Hear disease
- Chronic kidney disease
- COPD
- Severe obesity (BMI>40)
- Organ transplant
- Type 2 diabetes



Possible factors associated with severe COVID infection

• Type I diabetes
• Asthma
• Stroke
• Dementia
• Liver problem
• Weakened immune system from medical treatment



• Five patients, two males, three females
• Age: 42, 57, 64, 64, 90 years old
• Duration of MG: 6, 20, 2, 4, 1 years.
• Four AChR (+), one MuSK (+)
• Evidence of MG exacerbation: YES in one, NO in two, UNCLEAR in two. 
• MG meds adjust: ONE received IVIG and increased prednisone. No additional medication 

augmentation needed in FOUR. 
• Outcome: THREE discharged home, ONE went to nursing home, ONE still in hospital.
• Impression: Majority of MG patients did okay. 





• An observational retrospective study with 15 consecutive adult MG patients admitted with COVID-
19 at four hospitals in São Paulo, Brazil. 

• Most patients with MG hospitalized for COVID-19 had severe courses of the disease: 13 (87%) 
were admitted in the ICU, 73% needed mechanical ventilation, and 30% died.

• Immunoglobulin use and the plasma exchange procedure were safe. 
• Immunosuppressive therapy seems to be associated with better outcomes, as it might play a 

protective role.
• Problem: Authors considers all patients intubated were due to MG exacerbation. It may be due to 

COVID pneumonia. 



• Physician reported registry, COVID-19 Associated Risks and Effects in Myasthenia Gravis 
(CARE-MG), joint effort of the International MG/COVID-19 Working Group and neurologists 
was formally launched on April 9, 2020.

• A total of 91 MG patients were included at the time of interim analysis (Oct 5, 2020). 
̶ MG worsening or crisis requiring rescue therapy (eg, intravenous immunoglobulin, plasma 

exchange, or steroids) in the setting of COVID-19 was reported in 36 (40%) of 91 patients. 
̶ Complete recovery or discharge to home was reported in 39 (43%) patients.
̶ 22 (24%) patients died due to COVID-19.

• Most patients were from early non-USA populations



Methods: A multicenter, retrospective, observational cohort study conducted in by the FILNEMUS 
network, including MG patients with a confirmed or highly-suspected diagnosis of COVID-19. 
Results: Among 3,558 MG patients registered in the French database for rare disorders, 34 (0.96%) 
had COVID-19. 
The mean age at COVID-19 onset was 55.0 ±19.9 years (mean MG duration: 8.5 ± 8.5 years). 
By the end of the study, 28 patients recovered from COVID-19, 1 remained affected, and 5 died. 
Only high Myasthenia Gravis Foundation of America (MGFA) class (≥IV) before COVID-19 was 
associated with severe COVID-19 (p=0.004)
Conclusions: COVID-19 had a limited effect on most patients, and immunosuppressive medications 
and corticosteroids used for MG management are not risk factors for poorer outcomes. 
However, the risk of severe COVID-19 is elevated in patients with high MGFA classes (severer  MG 
disease at the time of COVID infection).





• MG caused 
by COVID?



• MG/LEMS patients should continue their current treatment and should not stop any existing 
medications/treatment (including IVIG, plasma exchange or Solirius).

• Whenever possible, consider home infusion rather than traveling to hospitals or infusion centers
• B-cell depleting therapy: delay initiation of B-cell depleting therapy (e.g., rituximab), until the 

peak of the outbreak is over in their region.
• Treatment trial medications: no clear indication of COVID risk increase.
• For those MG patients who developed COVID, there might be a need to increase the dose of 

corticosteroids as in standard infection/stress steroid protocols. However, if the symptoms are 
severe (requiring hospitalization), it may be necessary to consider pausing current 
immunosuppression temporarily, especially if there is concurrent infections/sepsis.



New Treatment in Myasthenia Gravis



New Treatment in Myasthenia Gravis

• Complement inhibitors
̶ Eculizumab (Solirius). Alexion. FDA approved for MG. Expensive. 
̶ Ravulizumab (Ultomiris), Alexion. Extended version of eculizumab. Phase III trial ongoing. 
̶ Zilucoplan. Ra Pharma-UCB. Phase III trial ongoing. 
̶ Pozelimab and Cemdisiran combination. Regeneron. Phase III trial planned. 

• Neonatal Fc receptor (FcRn) therapy
̶ Efgartigimod. Argenx. Phase III trial finished. FDA submission soon. 
̶ Rozanolixizumab. UCB Pharma. Phase III trial ongoing. 
̶ Nipocalimab. Momenta. Phase III trial in the initiation stage. 
̶ Batoclimab. Immunovant. Phase III trial being planned.

• Inebilizumab (Uplizna), CD19 directed monoclonal antibody, FDA approved for neuromyelitis optica. 
Similar to Rituximab. Sponsored by Viela Bio. MINT trial just started. 

• Amifampridine phosphate (Firdpase). Catalyst. Trial on MuSK-MG failed. Company may consider 
another trial. 
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