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COVID-19 vaccine induced myasthenia gravis: two cases

COVID-19 asisiyla tetiklenen miyastenia gravis: iki olgu
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To the Editor,

Myasthenia gravis (MG) is an autoimmune disease
characterized by exercise induced muscle weakness
caused by antibodies  against  presynaptic
acetylcholine receptors (AchR).! MG can be triggered
by infections, major surgical procedures or vaccines.
Currently our insight about effects of COVID-19 and
SARS-CoV2 vaccines on MG is mostly limited to
case reports and series. Hereby we present two
patients with vaccine induced MG after SARS-CoV2
vaccines to discuss whether vaccines against SARS-
CoV-2 are a risk factor for MG or it is only a temporal
relationship.

Case-1 was a 71 years-old female who applied with
bilateral fatigable eyelid weakness. She had the 3rd
dose of Sinovac Biotech’s SARS-CoV2 vaccine
(Coronal’ac), which is a vector based inactivated
vaccine whose one of the Phase-III studies was held
in Turkey? and is the first vaccine approved for use in
our countty, three days before her symptoms’ onset.
Neurological examination revealed bilateral ptosis
and horizontal conjugated gaze palsy. Sustained
upgaze test (SUT) was positive. Repetitive nerve
stimulation (RNS) test was normal but single fiber
electromyography (SFEMG) from right orbicularis
oculi muscle showed motor end plate dysfunction
(minimum 34ps, maximum 68us and average 52us
jitter and increased jitter in 3 muscle fibers
individually). Anti-AchR was 6,84 nmol/L. Cranial
imagings and malignancy screening were normal. The
patient was started on 50 mg/day prednisolone and

180 mg/day prydostigmine because of her
fatigability. One month later her neurological
examination was completely normal except for her
positive SUT. Prednisolone was tapered off, while
pyridostigmine was continued.

Case-2 was a 29 years-old male who applied with
fatigable diplopia and difficulty on speaking, chewing
and swallowing. He had the 2nd dose of Pfizer-
BioNTech SARS-CoV2 vaccine (Comirnaty) which is
a nucleoside-modified mRNA vaccine also the first
that had the full approval of Food and Drug
Addministration (FDA)3, 25 days before his initial
complaits.  Neurological —examination revealed
nasonated speech, palatal muscle weakness and
diplopia in conjugated gaze due to his right external
ophtalmoplegia. Muscle strengt was -4/5 at neck
flexors and extensors, and -4/5 at proximal lower
extremity muscle groups. Autoantibody test and
tumor markers were normal. No thymic pathology
was observed. RNS was normal but SFEMG showed
motor end plate dysfunction with minimum 40ps,
maximum 156ps and average 76ps jitter and
increased jitter in 5 muscle fibers individually. Anti-
MUSK antibody was positive (>12 U/mL). He was
started on 5 days intravenous immunglobuline (IVIg)
therapy. Despite the improvement, his findings were
still present. He was added 60mg/day oral
prednisolone and benefited. After a month, his
disphagia worsened and required IVIg therapy.
Thymectomy was planned as soon as his medical
condition stabilized.
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COVID-19 pandemic made considerable changes in
our medical approach to neuromuscular diseases.
Multicentered studies revealed an increased risk of
MG worsening*. Valuable data on COVID-19 flaired
autoimmunity have been obtained through studies
and many new onset MG cases after COVID-19 and
SARS-CoV2 vaccines have been reported>S.

Vaccines are already known to be able to induce or
exacerbate autoimmune diseases by shifting the
balance in favor of the proinflammatory pathways.
According to a study about vaccine sensitivity’, an
individual is more prone to have vaccine induced
autoimmune disease if they previously had an
autoimmune reaction after vaccination or have a
family history of autoimmune diseases. However, due
to the absence of predictive biomarkers, it is still not
possible to say who is at risk.

Until today, vaccine induced MG cases were related
to the traditional ones. mRNA vaccines increased
speculations on the subject. They work on the basis
of injecting mRNA particles, which encodes a viral
protein, into the body in a lipid capsule. These
particles are taken up by antigen presenting cells, then
activated and results in viral antigen specific T cell
production and costimulation. On the other hand,
over producted Th17 cells, follicular Th cells, and
dysfunctional Tregs may lead to autoantibody
production and MG pathogenesis. The frequency
and severity of inflaimmatory reactions with mRNA
vaccines are higher than with conventional vaccines®.

To date, only 4 mRNA vaccine induced MG cases
have been reported®. Consequently, it can be clearly
stated that the risk of developing MG after
vaccination in healthy individuals is quite low and
mRNA vaccines are quite safe for even frail MG
patients, such that one study reported worsening after
mRNA vaccination in only 0.4% of MG cases’.

Since the number of SARS-CoV2 vaccine induced
MG cases are so few, our knowledge about the
prognosis is also insufficient. All previous cases had
Comirnaty and developed MG in a few weeks after the
2nrd dose. It is remarkable that only one patient had an
early onset and only two patients had a history of
comorbid diseases. Most of them initially showed
mild symptoms but subsequently worsened. Some
was scheduled to start immunotherapy after treated
with IV pyridostigmine, IVIG and corticosteroids
combined while the others had oral pyridostigmine
alone.
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On the other hand, neither of our patients had a
history of COVID-19 and only Case-1 had a history
of Hashimoto's thyroiditis which is known to
frequently accompany MG. Prognosis and treatment
needs of our patients seem to be similar to
spontaneous MG therefore could mean that the
prognosis might be related to the detected antibody
even if it was triggered by vaccines. The fact that both
patients developed antibody-positive MG  after
vaccination raised the debate over whether this was
merely a temporal or a causal relationship.

By presenting these two MG cases we wanted to
stand on the fact that this entity might be rare but can
be difficult to manage. In this challenging period we
are in, it should be emphasized in order to provide
medical common sense that SARS-CoV2 vaccines do
not increase the risk of developing MG in healthy
individuals and the risk of MG due to COVID-19 is
higher than the risk of MG due to vaccines.

Yazar Katkilari: Calisma konsepti/Tasarimt: GCY, $A, YS; Veri
toplama: GCY, SA, YS; Veri analizi ve yorumlama: GCY, $A, YS; Yazi
taslag: GCY, YS; Igerigin clestirel incelenmesi: GCY, YS; Son onay ve
sorumluluk: GCY, SA, YS; Teknik ve malzeme destegi: -; Stipervizyon:
GCY; Fon saglama (mevcut ise): yok.

Etik Onay: Bu calisma vaka raporudur. Bu nedenle etik kurul onay
belgesi alinamamustir. Yayin icin hastanin aydinlatilmis onami alinmugtir.
Hakem Degerlendirmesi: Editoryal degerlendirme.

Cikar Catigmast: Yazatlar cikar catismast olmadigini beyan etmiglerdir.
Finansal Destek: Yazarlar finansal destek almadigini beyan etmislerdir.
Yazarin  Notu: Hastalarimiza ve yakinlarina  klinik  bilgilerini
paylasmamiza izin verdikleri icin cok minnettariz.

Author Contributions: Concept/Design : GCY, $A, YS; Data
acquisition: GCY, $A, YS; Data analysis and interpretation: GCY, SA,
YS; Drafting manuscript: GCY, SA, YS; Critical revision of manuscript:
GCY, YS; Final approval and accountability: GCY, $A, YS; Technical
or material support: -; Supervision: GCY; Securing funding (if available):
n/a.

Ethical Approval: Our article is a case report. Therefore, an ethics
committee approval document was not obtained. However, the patient's
informed consent was obtained for publication.

Peer-review: Editorial review.

Conflict of Interest: None of the authors has any conflict of interest
to disclose.

Financial Disclosure: The authors have declared that they have not
received financial support.

Acknowledgement: We are so grateful to our patients and their
relatives for allowing us to share their clinical information.

REFERENCES

1. Conti-Fine BM, Milani M, Kaminski H]J. Myasthenia
gravis: past, present, and future. J Clin Invest.
2006;116:2843-54.

2. Tanriover MD, Doganay HL, Akova M, Giiner HR,
Azap A, Akhan S et al. Efficacy and safety of an
inactivated whole-vition ~SARS-CoV-2  vaccine
(CoronaVac): interim results of a double-blind,
randomised, placebo-controlled, phase 3 trial in
Turkey. Lancet. 2021;398:213-22.

3. Oliver SE, Gargano JW, Marin M, Wallace M, Curran
KG, Chambetland M et al. The advisory committee



Cilt/Volume 47 Yil/Year 2022

on immunization practices’ interim recommendation
for use of Pfizer-BioNTech COVID-19 vaccine-
United States, December 2020. MMWR Morb Mortal
Wkly Rep. 2020;69:1922.

Kopanidis P, Quitke M, Buckley C, Leite I. 031
COVID-19 disease outcomes in a UK Myasthenia
Centre during the first year of the pandemic. BMJ
Neurol  Open.  2021;3:doi:10.1136/bmjno-2021-
ANZAN.31.

Montalvan V, Lee ], Bueso T, De Toledo J, Rivas K.
Neurological manifestations of COVID-19 and other
coronavirus infections: a systematic review. Clin
Neurol Neurosurg. 2020;194:105921.

Suh |, Amato AA. Neuromuscular complications of

1773

COVID-19 vaccine induced myasthenia gravis

coronavirus  disease-19.  Curr  Opin  Neurol.
2021;34:669.

Soriano A, Nesher G, Shoenfeld Y. Predicting post-
vaccination autoimmunity: who might be at risk?
Pharmacol Res. 2015;92:18-22.

Ruan Z, Tang Y, Li C, Sun C, Zhu Y, Li Z et al.
COVID-19 vaccination in patients with myasthenia
gravis: a single-center case series. Vaccines (Basel).
2021;9:1112.

Watad A, De Marco G, Mahajna H, Druyan A, Eltity
M, Hijazi N et al. Immune-mediated disease flares or
new-onset disease in 27 subjects following
mRNA/DNA SARS-CoV-2 vaccination. Vaccines
(Basel). 2021;9:435.


http://dx.doi.org/10.1136/bmjno-2021-ANZAN.31
http://dx.doi.org/10.1136/bmjno-2021-ANZAN.31

