
OBSERVATION: CASE REPORT

MuSK Antibody–Associated Myasthenia Gravis With SARS-
CoV-2 Infection: A Case Report

Background: Reports about the neurologic consequences
of coronavirus disease 2019 (COVID-19) describe more cases of
central than peripheral nervous system involvement. Myasthenia
gravis is an autoimmune neuromuscular disorder that affects the
peripheral nervous system. Other observers recently described 3
patients who developed myasthenia gravis with antibodies
against the acetylcholine receptor (AChR) after infection with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
(1). Acetylcholine receptor antibodies are found in more than
80% of patients with generalized myasthenia gravis, whereas
muscle-specific kinase (MuSK) antibodies are found in approxi-
mately 8% of cases. The pathogenic mechanisms of AChR anti-
body myasthenia gravis (AChR-MG) are different from those of
MuSK antibody myasthenia gravis (MuSK-MG). In addition, the 2
types of myasthenia gravis have important epidemiologic, clini-
cal, therapeutic, immunologic, and pathologic features (2–4),
and they should be considered distinct entities (Table).

Objective: To describe what we believe is the first reported
case of MuSK-MG after COVID-19.

Case Report: A 24-year-old previously healthy woman of
Pakistani origin presented to our emergency department in
June 2020 with a flu-like illness consistent with COVID-19. She
was discharged without a SARS-CoV-2 nasopharyngeal poly-
merase chain reaction swab test, which was in accordance with
United Kingdom guidelines at the time. She self-isolated at
home and recovered completely.

Four weeks later, the patient developed diplopia, slurred
speech, dysphagia, and global limb weakness. Examination
revealed bilateral fatigable ptosis, complex ophthalmoplegia,
symmetrical lower motor neuron facial weakness, and dysarth-
ria. She had weakness (Medical Research Council [MRC] grade
3 to 4) and fatigability in all 4 limbs. Neck flexion and extension
were also weak. Reflexes were brisk and symmetrical through-
out. Her FVC was 0.97 L, so she was transferred to intensive
care for monitoring without ventilator support.

The patient had blood tests for creatinine kinase and thy-
roid function, which were normal. Testing for antinuclear,

antineutrophil cytoplasmic, and antiganglioside antibodies
yielded negative results, but SARS-CoV-2 antibodies were
detected. Magnetic resonance imaging of the brain and spine
and routine cerebrospinal fluid analysis were unremarkable.
Results of single-fiber electromyography of the left orbicularis
oculi were abnormal, and repetitive nerve stimulation of the left
abductor digiti minimi muscle showed abnormal decrementing
responses, consistent with myasthenia gravis. Computed tomog-
raphy of the chest revealed no thymoma.

Diagnostic radioimmunoprecipitation assay results were
negative for AChR antibodies but positive for MuSK antibodies,
confirming the diagnosis of generalized MuSK-MG. Two serum
samples, collected 4 weeks apart, were tested for MuSK anti-
bodies with a cell-based assay. Both samples had a higher level
of IgG4 than IgG1–3 antibodies, with a proportional reduction
in the second sample across all IgG subclasses. No IgM MuSK
antibodies were detected in either sample (Figure).

We administered intravenous immunoglobulin, pyridostig-
mine, and prednisolone to the patient, and her symptoms
improved. However, the effect of intravenous immunoglobulin
was relatively short-lived. The patient developed side effects
with higher doses of pyridostigmine, so we reduced the dose
and added salbutamol. She currently is 20 weeks from symp-
tom onset, is receiving 50 mg of prednisolone every other day,
and has mild to moderate dysarthria and mild limb weakness
(MRC grade 4+). If her condition relapses as the steroid dosage
is reduced, we will consider treatment with rituximab.

Discussion: Other authors have reported that MuSK-MG
may develop after viral infection (5), and we note that our
patient's clinical syndrome combined with subsequent positive
results on SARS-CoV-2 antibody testing means that she prob-
ably was infected with SARS-CoV-2 at least 4 weeks before she
developed MuSK-MG. Although our findings demonstrate a
temporal association between COVID-19 infection and MuSK-
MG, we recognize that we cannot definitively conclude causal-
ity. Nevertheless, we believe that this report of MuSK-MG asso-
ciated with COVID-19, along with reports of AChR-MG
associated with COVID-19 (1), provide clues to possible mecha-
nisms for the association. For example, cross-reactivation of
SARS-CoV-2 antibodies with both AChR and MuSK proteins is
highly unlikely given their molecular differences; therefore, the
development of myasthenia gravis after COVID-19 more likely
represents a breakdown in self-tolerance mechanisms than

Table. Key Features Discriminating Between AChR-MG and MuSK-MG

Feature AChR-MG MuSK-MG

Clinical features Ocular or generalized Generalized with predilection for ocular, bulbar, and
respiratory muscles

Association with other autoimmune conditions Frequent Rare
Ethnic/geographic groups No bias reported More common in southern European and African

Caribbean/African American populations
Response to treatment Good response to pyridostigmine.

May require steroids and steroid-sparing agents.
IVIG and plasma exchange equally effective.

Pyridostigmine often less effective and may cause side
effects.

Typically requires steroids and steroid-sparing agents.
Plasma exchange may be more effective than IVIG.

Predominant antibody class Complement-fixing IgG1 Non–complement-fixing IgG4
Role of the thymus and of thymectomy Associated with thymic hyperplasia or thymoma.

Thymectomy in such cases may lead to clinical
improvement and reduced need for long-
term immunosuppressive treatment.

No association with thymic hyperplasia or thymoma.
No role for thymectomy.

AChR-MG = acetylcholine receptor antibody–associated myasthenia gravis; IVIG = intravenous immunoglobulin; MuSK-MG = muscle-specific kinase
antibody–associated myasthenia gravis.
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cross-reactivation. In addition, it is too soon after the diagnosis
to determine whether this case of MuSK-MG is an acute, mono-
phasic, postinfectious phenomenon or a chronic autoimmune
disorder requiring long-term immunosuppressive treatment,
which can be determined only by long-term follow-up of our
patient as well as any future patients.
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Figure. Relevant clinical and laboratory findings, including the MuSK ab titers in serum samples tested by RIPA and by CBA.
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