
identify ALS patients who would benefit from inpatient initiation and

titration of NIV and avoid unwanted morbidity with prolonged outpa-

tient titration, or more acute decompensation resulting in unwanted

intubation or death. Further studies assessing the survival benefit of

ambulatory TCO2 monitoring and rapid initiation of NIV to tolerance

with correction of CO2 are also warranted.
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Abstract

Introduction/Aims: Coronavirus disease-2019 (COVID-19) may have a more severe

course in patients with myasthenia gravis (MG). We aimed to assess severity of the

infection and factors contributing to its severity in a group of MG patients, most of

whom were not hospitalized.

Abbreviations: AChR, acetylcholine receptor; MuSK, muscle-specific kinase; COVID-19, coronavirus disease-2019; CS, corticosteroids; HCQ, hydroxychloroquine; IS, immunosuppressive; IVIg,

intravenous immunoglobulin; MG, myasthenia gravis; MGFA, Myasthenia Gravis Foundation of America clinical classification; NM, neuromuscular; PCR, polymerase chain reaction; SARS-CoV-2,

severe acute respiratory syndrome–coronavirus-2.
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Methods: One hundred forty outpatients with MG followed between March

2020 and April 2021 were included in our study. Patients were asked to respond

to a brief questionnaire in person, by telemedicine, or through electronic

messages.

Results: Nineteen patients tested positive for COVID-19 by polymerase chain

reaction. Two were asymptomatic. Of the 17 symptomatic patients, 11 had mild

symptoms. They either had no treatment or received antivirals, antibiotics, and

anticoagulants. Their myasthenia was well-controlled before infection and was

unaffected by COVID-19. Three patients with moderate COVID-19 required

hospitalization, but not intensive care, and had full recovery. Three other

patients, the oldest in the cohort, had severe disease: One patient with a post-

surgery myasthenic exacerbation before the infection needed intensive care

without intubation, but recovered completely; two morbidly obese patients

with comorbidities required intubation and died. Corticosteroids were increased

in four of the six moderate/severely affected patients. Immunosuppressive

(IS) agents were generally continued. Hydroxychloroquine (HCQ) for COVID-19

was used in one patient.

Discussion: Most patients had mild COVID-19 and all but two patients recovered.

The design of the study made it possible to capture mild cases. Having well-

controlled MG before infection and absence of comorbidities likely affected the

course of the infection favorably. IS did not influence the progression.

K E YWORD S

COVID-19, infection, mild, myasthenia gravis, treatment

1 INTRODUCTION

Coronavirus disease-2019 (COVID-19), in parallel with other infec-

tions, has the potential to have a severe course and worse outcome

in patients with neuromuscular (NM) disorders.1,2 Myasthenia gravis

(MG), an autoimmune NM disease, is particularly important because

of the possible development of weakness in respiratory muscles in

generalized MG and requirement for continuous use of immunosup-

pressive (IS) drugs. Also, some antibiotics may worsen or

trigger MG.

Information obtained during the pandemic indicates that COVID-19

infection may have a more severe course in MG patients, and that these

patients may need more intensive care support.3-5 Among 179 patients

previously reported, 56% to 100% were hospitalized, and many were

intubated.3-20 It is noteworthy that most of the reported studies

were in hospitalized inpatients. Only one study identified patients

with COVID-19 by self-report.4 It is likely that mild cases not hospi-

talized were missed.

Herein we present a questionnaire-based study assessing the

severity of the COVID-19 infection and factors contributing to its

severity in a defined group of MG patients who were being followed

up at our outpatient clinic during the pandemic.

2 METHODS

All MG patients seen in the outpatient clinic of Memorial Sisli Hos-

pital in person or through telemedicine between March 1, 2020 and

April 30, 2021 were considered for the study. In these patients who

had fatigable muscle weakness, the diagnosis of MG was made by the

presence of one or more of the following: positive anti–acetylcholine

receptor antibody (anti-AChR) or anti–muscle-specific kinase antibody

(anti-MuSK) test, an unequivocally positive response to anticholinester-

ases, decrement of over 10% on repetitive nerve stimulation, or abnor-

mal jitter/blocking on single-fiber electromyography.

Patients were contacted by electronic message in March to April

2021. The messages were not anonymous, but addressed to the

patient. Those seen in person/by telemedicine in the outpatient clinic

in February, March, and April of 2021 were not recontacted because

they had already been questioned.

The first questionnaire aimed to find out which patients had

COVID-19 (Table S1, part A). If the patient had COVID-19, they were

recontacted and further questions were asked (Table S1, part B). The

Myasthenia Gravis Foundation of America (MGFA)21 clinical classifica-

tion was determined on the basis of an overall assessment of the

severity of symptoms and signs. MGFA 0 was used for asymptomatic

patients.22 Medical records were reviewed to check the consistency

of their responses regarding their clinical status before infection and

the medications they received.
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Mild disease was defined as presence of fever, muscle pain,

fatigue, and loss of smell; moderate disease was defined as illness that

required hospitalization but not intensive care; and severe disease

was defined as illness that required intensive care with or without

intubation. Informed consent was obtained from the patients. The

study was approved by the institutional review board.

3 RESULTS

Among 180 patients considered for the study, 23 were excluded

because they had been seen as a one-time consultation, as they were

under the care of another center, and 17 others were excluded

because MG was suspected, yet definite diagnosis was not

established. The study design is given in the flowchart (Figure 1). Of

the remaining 140 patients, 38 were seen in the outpatient clinic or

by telemedicine between February and April, and 102 were reached

by electronic messages. All patients responded to the questionnaire.

Therewere 19 patientswith COVID-19 (13.5%). Seventeen had symp-

tomatic COVID-19 disease. For the 11 nonhospitalized patients with mild

COVID-19, polymerase chain reaction (PCR) positivity was self-reported;

for five of them, we were contacted during the infection. In four of the six

hospitalized patients, the treating physician contacted us. The family of one

patientwhodiedwas contacted. Theother patientswere contacted by tele-

phone, in addition to the questionnaire. Fifteen patients were anti–AChR-

positive, one patient was anti–MuSK-positive, and three patients were

anti–AChR-negative/anti–MuSK-negative. Table 1 describes the demo-

graphics and clinical features of the patientswith COVID-19.

Two patients were positive for severe acute respiratory syndrome–

coronavirus-2 (SARS-CoV-2) infection but were asymptomatic (patients

1 and 2). One had a positive COVID-19 PCR test without any familymem-

ber having a positive test, and the other had a spouse with symptomatic

COVID-19. Vaccinationwas not yet available during the study period.

Of the 17 patients who had symptomatic COVID-19, 11 (9 women,

2 men) had mild COVID-19 symptoms (patients 3-13). All but one of these

patients had well-controlled MG with MGFA classes, varying between

0 (asymptomatic) and 2 (mild) before the infection. The patient with amod-

erate MGFA class of 3a (patient 13) had extremity weakness, but no bul-

bar/respiratory symptoms, before contracting COVID-19. They did not

need hospitalization except one woman (patient 13) with Sjögren

F IGURE 1 Study flowchart.
MG, myasthenia gravis; COVID-19,
coronavirus disease-2019; PCR,
polymerase chain reaction
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syndrome,whowas hospitalized at the beginning of the pandemic for isola-

tion purposes. Theirmyasthenic symptomswere not affected and themed-

ications for MG were not changed. All these patients had either no

treatment for COVID-19 or received, at home, the standard treatment

used at the time in Turkey, consisting of favipiravir, azithromycin,

enoxaparin, and acetaminophen. None of them received intravenous

immunoglobulin (IVIg) or underwent plasma exchange. Corticosteroids

(CS) were not increased in any of the patients. Only one patient received

hydroxychloroquine (HCQ) for COVID-19. The patient with Sjögren syn-

dromewas already onHCQ for her disease. All patients had full recovery.

COVID-19 was moderate in three patients (patients 14-16)

requiring hospitalization, and all recovered. Of the three patients with

severe COVID-19 (patients 17-19), two (patients 18 and 19), who had

underlying comorbidities were intubated, died due to COVID-19. The

third patient (patient 17) had two consecutive prostate surgeries

1 month before COVID-19, after which he had a myasthenic exacer-

bation. These three were the oldest in the cohort. It was not possible

to separate the contribution of myasthenic weakness from that of

respiratory involvement due to COVID-19 in these patients, who

were not under our care during COVID-19. The death rate was 10%

(2 of 19) among myasthenic patients with COVID-19.

4 DISCUSSION

It is noteworthy that COVID-19 was mild/asymptomatic in 13 of

19 (68%) affected patients, and full recovery was attained in the

majority, including 4 patients with moderate-severe infection. The

outpatient-based design of our study likely made it possible to capture

milder cases, compared with previous studies3-5 that evaluated

patients admitted to the hospital for COVID-19 infection.

In some of the reported patients, there were comorbidities such as

obesity, advanced age, and others that could adversely influence progres-

sion of the disease.7 Three patients who had severe disease had major

comobidities. Two of themdied and one eventually recovered completely.

Those with more severe MG, particularly at the onset of infection,

were reported to be more likely to have severe COVID-19.4 Recent

data on patients with milder MG supported this observation in that

COVID-19 was noted to be more benign in these patients.6 In line with

these observations, a possible reason for the benign course in most of

our patients is that myasthenia was well-controlled at the time of

COVID-19 in almost all of them, and none had bulbar symptoms. This

outcome is not surprising because infections and antibiotics are better

tolerated in patients whose myasthenia is in remission or mild.6

A considerable number of the patients reported were given HCQ,

a drug used in the first few months of the pandemic.23 Initiation and

exacerbation of MG with HCQ have been reported, although HCQ

may not always have a negative influence on MG.24 Most of our

patients had not received HCQ. Azithromycin, used in most of our

patients, had no adverse effect noted, as reported in another study in

this patient group.6

In some studies, the use/increase of CS was reported to have a posi-

tive effect on moderate and severe COVID-19 disease.25,26 Increasing

evidence suggests that immune suppression can play a protective role by

reducing the immune response that leads to cytokine storm and clinical

impairment.27 It is possible that increasing CS played a role in the recov-

ery of three of our patients with moderate-severe COVID-19.

The study has several limitations. Although we were able to obtain

objective documentation through the treating physicians in most of the

hospitalized patients, we had to rely on the patients' reports for COVID-

19 positivity in nonhospitalized patients. Reporting bias was present

regarding symptoms and severity of COVID-19 in those patients giving

information retrospectively. However, reviewing the medical records in

all patients diminished the reporting bias on MG status before the dis-

ease. The study population may not be representative of all MG patients.

More severe cases, possibly attending university/state hospitals, were

missed because the study was done on outpatients of a private hospital.

Moreover, all asymptomatic/mild cases may not have been captured as

the patients were not involved in a prospective screening protocol.

In conclusion, our study has shown that COVID-19 does not nec-

essarily have a severe course or poor outcome in MG patients.

Absence of comorbidities and having well-controlled MG before

infection likely affected the course of the infection favorably. As has

been reported, IS medications did not seem to influence clinical sever-

ity or outcome of COVID-19 in our patients.
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Abstract

Introduction/Aims: Needle electromyography (EMG) is understood to be a relatively

safe procedure based on clinical experience. There are no evidence-based guidelines

for EMG procedures in thrombocytopenic patients. The purpose of this study was to
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