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ABSTRACT

As coronavirus disease 2019 (COVID-19) has spread worldwide, the rate of COVID-19
vaccination uptake is encouraging. Neurological complications associated with COVID-19
vaccines such as stroke, Guillain-Barré syndrome, and Bell’s palsy have been reported.
Recently, late-onset myasthenia gravis (MG) following COVID-19 vaccination has been
reported. To date, however, there has been no evidence of increased risk of early-onset

MG following COVID-19. Here, we report a case of a patient with new-onset MG that arose
after receiving a COVID-19 vaccine. A 33-year-old woman suddenly experienced generalized
weakness and diplopia on the evening she had received the second dose of the Pfizer-
BioNTech COVID-19 vaccine. The temporal relationship suggests that this new-onset MG is
related to the vaccination. It also implies that COVID-19 vaccination could trigger early-onset
MG symptoms in patients at risk of MG.
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INTRODUCTION

Myasthenia gravis (MG) is an autoimmune neuromuscular junction disorder characterized by
production of antibodies against the acetylcholine receptor (AchR).! Since these antibodies
impair the function of the AchR, the efforts to contract muscles exacerbate muscle weakness,
which improves with rest.2 It is known that infection, medication or vaccination can
exacerbate the symptoms of MG. A few studies have reported a relationship between MG and
active coronavirus disease 2019 (COVID-19) infection, or medications used to treat COVID-19
infection.3-5 However, there has been no evidence of increased risk of early-onset MG
following COVID-19 vaccination. We report a case of a patient with early-onset MG induced
by COVID-19 vaccination.

CASE DESCRIPTION

A 33-year-old woman without any significant previous medical history presented to our
emergency department due to bilateral ptosis and binocular diplopia following the second
dose of the Pfizer-BioNTech COVID-19 vaccine. On the evening of her second vaccination,
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she suddenly felt generalized weakness, myalgia, and diplopia. Three days after receiving
this vaccine, she developed bilateral ptosis. Four days after symptom onset, she experienced
difficulty in raising her arms and moving her neck. Those symptoms showed a diurnal
fluctuation. On neurologic examination, decreased muscle strength was noted as medical
research council (MRC) grade 4/5 in, both upper and lower extremities. Bilateral ptosis,
binocular diplopia, dysarthria, and dysphagia were also identified. There was no sensory
involvement, and the patient’s deep tendon reflexes were reduced.

Early-Onset MG Following Pfizer Vaccination

MG was suspected and was confirmed using a neostigmine test and typical
electromyographic findings. Her symptoms temporarily improved after the neostigmine
test. The initial quantitative MG score was 14 points for dysphagia, dysarthria, and
weakness of both the upper and lower extremities. Forty-five minutes after administration
of intramuscular neostigmine, the quantitative MG score had improved to 5 points.

Her diplopia, dysphagia, and bilateral limb weakness recovered fully. A repetitive nerve
stimulation test (RNST) revealed a significant decrement response in the right orbicularis
oculi (Fig. 1A). The patient’s serum AchR antibody titer was < 0.02 nmol/L, and her muscle-
specific kinase antibody titer was < 0.01 nmol/L; both within the normal ranges. Motor and
sensory nerve conduction studies were normal. Mild thymic hyperplasia was observed on
chest computed tomography (Fig. 1B).

We finally diagnosed the patient with double-seronegative MG due to the combination of
variability in symptoms, response to neostigmine, and typical electromyographic findings.
Based on her clinical features and normal brain computed tomography and nerve conduction
studies, we ruled out other diagnoses, such as other neuromuscular junction diseases, acute
inflammatory demyelinating polyneuropathy, myopathy, brain stem ischemia, and motor
neuron disease. She received oral pyridostigmine 360 mg/day from the day of admission.
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Fig. 1. (A) Repetitive nerve stimulation test revealed a decremental response in the right orbicularis oculi. (B) Chest
computed tomography showed mild thymic hyperplasia (red arrow) in the anterior mediastinum.
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Her ptosis, dysarthria, and muscle strength were partially improved. On the fourth day of
hospitalization, we were planning to initiate immunotherapy such as a corticosteroid or
intravenous immunoglobulin. However, the patient chose to be discharged.

Ethics statement
Informed consent for publication was obtained from the patient.

DISCUSSION

The present patient experienced ocular symptoms, a few hours after receiving the second
dose of a COVID-19 vaccine; the symptoms temporarily improved with neostigmine
administration. The temporal relationship between COVID-19 vaccination and the
development of symptoms suggests that this new-onset MG is related to the vaccination.
Although the underlying pathogenesis is unclear, it is thought that changes that take place
in the immune response after vaccination could elicit the production of antibodies against
AchR. To date, neurological side effects reported following COVID-19 vaccination have
included hemorrhagic stroke, cerebral venous thrombosis, Guillain-Barré syndrome, and
Bell’s palsy. Chavez et al.6 recently described one case of MG associated with the first dose
of a COVID-19 vaccine. The patient was diagnosed with late-onset MG and he showed an
unusually rapid progression despite appropriate management. In contrast, our patient was
a 33-year-old female with thymic hyperplasia, which is characteristic of early-onset MG.
This is the first case report of early-onset MG following a Pfizer-BioNTech COVID-19 vaccine
and implies that COVID-19 vaccination can trigger early-onset MG in at-risk patients. In
addition, in our case, AchR and MuSK antibodies were absent in the serum. The majority
of patients with thymoma or thymic hyperplasia associated MG test positive for AchR
antibodies. Only a few case reports of seronegative MG associated with thymoma have
been reported.” We suspect that our patient has novel antibodies or antibody levels that are
undetectable using the currently available assay methods. Our case broadens the clinical
presentations related to double seronegative MG.

A few studies have reported new-onset MG after administration of vaccines against
influenza, hepatitis B, and human papillomavirus.8-11 These patients have exhibited ocular
and/or bulbar symptoms. The time interval between vaccination and symptom onset

has ranged from three days to six weeks. These patients received treatment with oral
pyridostigmine and prednisolone and showed a good prognosis. Even though the incidence
remains very low, clinicians should be aware of development or exacerbation of MG
following vaccination.

COVID-19 can cause respiratory disease leading to high mortality and morbidity. Because of
their underlying immunocompromised state along with superimposed respiratory or bulbar
weakness, MG patients are at risk for developing severe acute respiratory distress syndrome
and could have a higher mortality rate when infected with COVID-19.3 In the “CARE-MG”
study, which included 91 MG patients infected with COVID-19, 36 (40%) patients reported
exacerbation of their MG symptoms that required rescue therapy, and 22 (24%) died

due to COVID-19.4 Therefore, it is important to monitor the safety of currently approved
vaccines and to determine whether vaccination is superior to active COVID-19 infection in
MG patients. Furthermore, as COVID-19 has spread worldwide and the rate of COVID-19
vaccination is encouraging, the importance of further studies in MG patients is increasing.
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