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cause MG exacerbation.

Background: The COVID-19 pandemic presents two main concerns for patients with myasthenia gravis (MG);
chronic immunosuppression may put them at greater risk, and some proposed treatments for COVID-19 could

Case description: We present three patients with generalized seropositive MG who developed COVID-19. All
patients had a favorable outcome, with only one patient experiencing exacerbation. In this case, exacerbation

began before COVID-19; she required ICU admission, non-invasive ventilatory support, and received hydroxy-
chloroquine, lopinavir and ritonavir which were well tolerated. One patient received IVIG in place of scheduled

plasma exchange.

Conclusion: Outcome was favorable in all cases despite immunosuppressive therapy, use of experimental COVID-
19 medication and switching of plasma exchange for IVIG.

1. Introduction

Concern regarding patients with myasthenia gravis during the
COVID-19 pandemic is twofold; firstly, as a result of immune suppres-
sion, they could be more severely affected, and secondly that there
would be a high incidence of MG exacerbation, especially with re-
spiratory failure [1]. Furthermore, treatment considerations in MG with
COVID-19 are more complex. Steroids may have beneficial or detri-
mental effects on COVID-19 depending on the stage of infection. In the
early stages, steroid treatment could prolong viremia and impair viral
clearance, but in contrast, glucocorticoids inhibit immune cell migra-
tion and chemokines production and therefore could be beneficial
during ARDS [2,3,8]. In addition, maintenance plasma exchange could
expose patients to COVID-19 infection [4]. Lastly, some of the in-
vestigational drugs currently used to treat COVID-19 may exacerbate
MG, such as hydroxychloroquine [5] and azithromycin [4].

Here we present the details and course of 3 patients (Table 1) with
generalized AChR-AD seropositive MG with COVID-19. To our knowl-
edge, these are the first reported cases of resolved COVID-19 in MG.

* Corresponding author.

2. Case 1

A 38-year old woman with a 10 yr history of MG. She experienced
two severe exacerbations in the past, both requiring invasive ventila-
tion. At the time of COVID-19 infection she received maintenance IVIg,
prednisone (25 mg once per day), and pyridostigmine (60 mg 5 times
per day). She experienced worsening of her myasthenic symptoms over
the month preceding COVID-19 symptoms, consisting of fever and
rigors, followed by malaise, myalgia and syncope resulting in minor
head trauma.

Upon admission she had a fever of 38 °C, mild tachypnea shortness
of breath and was hemodynamically stable. Myasthenic symptoms
consisted of unilateral ptosis, hypophonic, nasal speech, and mild
proximal limb weakness. Blood gases demonstrated normal pH (7.416)
with mild hypocarbia (pCO2 34 mmHg), and creatine kinase levels
were not elevated (57 IU/L). Chest CT demonstrated patchy ground
glass opacities in the right lung, and head CT showed a fracture of the
right temporal bone. RT-PCR for SARS-CoV-2 was positive with a CALL
score of 6 [6].

She was admitted to the ICU where treatment was started with
hydroxychloroquine (600 mg bid for one day, then 200 mg tid for 9
more days), lopinavir (400 mg bid) and ritonavir (100 mg bid) for
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Table 1
Characteristics of patients with myasthenia gravis and COVID19.
Case 1 Case 2 Case 3
Age (Sex) 38 (F) 65 (M) 42 (F)
Additional diagnoses None Diabetes, hypertension Hypothyroidism
S/p thyroidectomy
Year of MG diagnosis 2010 2019 2006
Thymectomy Y/N (pathology, year) Y (Type B3, 2010) N Y (N/A, 2006)

Chronic MG treatment
Other chronic medication

Most severe MGFA score prior to
infection

MGFA score immediately preceding
disease

Maximum MGFA score during
infection

SARS-CoV-2 related symptoms

COVID 19 CALL score

MG symptoms during SARS-CoV-2
infection®

Treatment received for COVID 19
infection

MG treatment change during COVID
19 infection

IVIg, prednisone, pyridostigmine
None

A%

IIA

IVB

Fever, chills, myalgia, Syncope
6

Ptosis, respiratory muscle weakness,
proximal limb weakness

Hydroxychloroquine, lopinavir, ritonavir

IVIg induction and maintenance
Increased prednisone dose

Azathioprine, prednisone, pyridostigmine
Plasmapheresis

Amlodipine, ramipril, hydrochlorothiazide,
metformin, sitagliptin, insulin

IIIA

IIA

0

Fever, cough

11
None

None

IVIg maintenance dose to substitute
plasmapheresis

Outcome Required non-invasive respiratory support.

Discharged home.

Discharged home.

1VIg, prednisone, pyridostigmine
Levothyroxine

\

0

Ageusia, anosmia, fever, myalgia,
headache, cough, rash

N/A

None

None

No change

Recovered at home

MG - Myasthenia gravis, IVIg — Intravenous immunoglobulins
# Including one month following start of infection.

10 days). Azithromycin was avoided. After admission, she developed
shortness of breath with shallow respiration (34/min) and normal ar-
terial blood gases—suggesting myasthenic exacerbation of respiratory
muscles. She was treated with intermittent (prn) negative pressure
Biphasic Cuirass Ventilation (BCV) and nasal high flow cannula
(NHFCQ), and given intravenous immunoglobulins (IVIg) (2 g/kg over
5 days). Prednisone dosage was titrated up to 60 mg/day. Despite rapid
improvement in limb muscle weakness and COVID-19 markers, re-
spiratory parameters worsened. We hypothesized that these muscles
were becoming preferentially fatigued due to the increased respiratory
effort due to the infection and she responded within 24 h to continuous
BCV and NHFC. She was weaned off respiratory support, and a few days
later she was discharged with minimal residual myasthenic symptoms.

3. Case 2

A 66-year-old man, with a history of diabetes and hypertension, was
diagnosed 1-year prior to COVID-19 infection with MG. Presentation
was ocular, but became generalized within 3-4 weeks, at which point
he required hospitalization and treatment with plasmapheresis and
steroids. A subsequent relapse within 2 weeks of discharge required a
second hospitalization for a course of plasmapheresis. He was dis-
charged with steroids (increased gradually to 60 mg per day), aza-
thioprine (increased gradually to 150 mg per day) and maintenance
plasmapheresis, and remained stable. Although weaning from steroids
had been planned, he contacted his neurologist to report a fever of 38 °C
and cough. Maintenance plasmapheresis was cancelled and he tested
positive for SARS-CoV-2. Because he had required two hospitalizations
within 6 months of diagnosis, he was admitted for observation, al-
though no worsening of myasthenic symptoms was reported.
Plasmapheresis was substituted with IVIg, and steroid dosage was
maintained. COVID-19 symptoms resolved within 2 days, without ex-
acerbation of MG.

4. Case 3

A 42-year-old woman, with a 14 yr history of generalized MG who

had experienced two major exacerbations in the past, both requiring
intubation in ICU, in 2010 and 2014. In the past, she received aza-
thioprine, and, subsequently Rituximab. Her last dose of Rituximab was
more than 3 years before COVID-19 infection. At the time of infection
she received monthly IVIg, prednisone (10 mg once per day), and
pyridostigmine. During March 2020 she presented with ageusia and
anosmia, followed by fever of 38.8 °C, myalgia, cough, headache, rash,
and chemosis. She was abroad at the time, in an area with high COVID-
19 prevalence, but without access to SARS-CoV-2 testing. COVID-19
was initially diagnosed clinically, but she later had serological testing
which was positive for SARS-CoV-2 antibodies. Her symptoms resolved
slowly over 2-weeks, without hospitalization or exacerbation of MG.

5. Discussion

Despite immunosuppressive therapy, all patients had a favorable
outcome. Our preliminary observations are that treatment with hy-
droxychloroquine and anti-retroviral therapy, increasing steroid doses
and switching maintenance plasmapheresis with IVIg were all tolerated
well.

Of the 3 patients described, MG exacerbation occurred only in one.
In this case, exacerbation of MG began prior to COVID-19 infection, and
required non-invasive ventilator support.

Interestingly, exacerbation of ventilation parameters occurred
whilst limb muscles were actually improving. Selective exacerbation of
the respiratory muscles could be a feature of drug-related MG exacer-
bation [7] or may be due to increased respiratory effort due to the
pneumonia; prophylactic pressure support could prevent fatigue and
potentially avoid the need for invasive ventilation.

In addition, corticosteroids have recently been shown to reduce
mortality in COVID-19 patients requiring respiratory support [8] and
could therefore be particularly beneficial in myasthenic patients suf-
fering from this infection.

We suggest that immunosuppressive therapies, and in particular
steroids, should be continued in MG patients with COVID-19. IVIg may
be a good alternative interim solution to maintenance plasmapheresis,
during active COVID-19 infection.
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