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CASE REPORT

Inflammatory myopathy occurring shortly 
after severe acute respiratory syndrome 
coronavirus 2 vaccination: two case reports
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Abstract 

Background:  Vaccination remains the cornerstone approach to exiting the current global coronavirus disease 2019 
pandemic caused by severe acute respiratory syndrome coronavirus 2. The novel messenger ribonucleic acid vaccines 
offer a high level of protection and are widely used throughout the world. With more people receiving the vaccines, 
better understanding of their relative safety can be reached. In this report, we describe two patients who developed 
inflammatory myopathy within 48 hours of receiving the Pfizer BNT162b2 vaccine.

Case presentation:  Patient A, a 55-year-old South East Asian woman, presented with a 6-week history of pruritic 
facial and torso rash and a 1-week history of worsening proximal myopathy. Her rash first developed 2 days after 
receiving the first dose of BNT162b2 vaccine. Patient B, a 72-year-old Caucasian woman, presented with a 2-week 
history of proximal myopathy a day after receiving the second dose of BNT162b2 vaccine. Both patients had elevated 
creatine kinase on admission. Patient A tested positive for anti-Mi-2a antibody and anti-Ro-52 antibody, while Patient 
B was positive for anti-fibrillarin antibody. Magnetic resonance imaging subsequently confirmed generalized acute 
muscle inflammation and subcutaneous inflammation consistent with inflammatory myositis. Both patients did not 
have a previous history or family history of autoimmune disease. Patients A and B were diagnosed with dermatomy-
ositis and inflammatory myositis, respectively. They were initially treated with pulsed intravenous methylprednisolone 
followed by oral prednisolone. However, as their conditions were resistant to corticosteroids, both eventually received 
and responded well to intravenous immunoglobulin therapy.

Conclusion:  There are previously reported cases of severe acute respiratory syndrome coronavirus 2-induced and 
other vaccine-related inflammatory myopathies. However, the precise mechanisms are not elucidated. Without more 
evidence and convincing pathophysiology, it is not possible to conclude that our patients developed inflammatory 
myopathy because of the vaccine. However, the timing of the disease onset and the lack of previous history raise an 
important question of this novel messenger ribonucleic acid therapy.
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Background
Coronavirus disease 2019 (COVID-19) is a disease 
caused by severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) that was first identified in Wuhan, 
China, in December 2019. Since then, COVID-19 has 
become a global pandemic, infecting over 259 million 
people and causing over 5 million deaths worldwide [1]. 
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Several vaccines against SARS-CoV-2 have been devel-
oped and approved, including the novel messenger ribo-
nucleic acid (mRNA) vaccines. Studies have shown that 
these vaccines are safe, highly effective, and can avert 
serious symptoms of severe COVID-19, and reduce hos-
pitalizations and mortality [2]. In this case series, we 
describe two patients who developed idiopathic inflam-
matory myopathy (IIM) within 48 hours of receiving the 
BNT162b2 vaccine.

Case presentation
Patient A, a 55-year-old South East Asian (Filipino) 
woman, presented with a 6-week history of pruritic 
facial and torso rash and a 1-week history of worsening 
proximal myopathy. Her rash first developed 2 days after 
receiving the first dose of Pfizer BNT162b2 vaccine. She 
had a background of type II diabetes mellitus, stage IV 
chronic kidney disease (CKD), and asthma. There was 
no family history of autoimmune conditions. She had no 
drug allergies, regularly took amlodipine, omeprazole, 
aspirin, sodium bicarbonate, Humalog Mix50, semaglu-
tide, and iron supplements, and used salbutamol inhalers 
when required. The patient was previously fit and well 
and worked as a nurse. She lived independently, denied 
any cigarette smoking and only consumed alcohol occa-
sionally. The proximal power in her shoulders and hips 
was four on the Medical Research Council (MRC) scale 
with preserved distal power. Sensation was preserved in 
all modalities. There was erythematous rash on her face, 
upper torso, lateral aspects of both arms, and across her 
lower back (Fig.  1). Her heart sounds were normal and 
chest was clear. No other significant findings were noted. 
Vital signs were within normal range.

Initial blood tests showed a raised creatine kinase 
(CK) 11330  IU/L, erythrocyte sedimentation rate 
111  mm/hr, and C-reactive protein (CRP) 14.1  mg/L. 
The rest of the initial investigations were as follows: 
hemoglobin 110  g/L, white cell count 12 × 109/L, 
neutrophil count 10.2 × 109/L, lymphocyte count 
0.7 × 109/L, monocytes 0.6 × 109/L, eosinophils 
0.2 × 109/L, platelet count 304 × 109/L, creatinine 
170  μmol/L (at baseline), sodium 137  mmol/L, potas-
sium 5.4 mmol/L, corrected calcium 2.07 mg/dL, phos-
phate 1.6 mmol/L (known CKD), HbA1C 49 mmol/mol, 
alanine transaminase 132  IU/L, bilirubin 7  μmol/L, 
alkaline phosphatase 85  IU/L, and albumin 33  g/L. A 
myositis antibody panel was positive for anti-Mi-2a 
antibody and anti-Ro-52 antibody. Magnetic resonance 
imaging (MRI) of lower limbs and pelvis showed edema 
in the vastus lateralis and gluteus muscles, which were 
more pronounced on the right. These generalized 
acute muscle inflammation and subcutaneous inflam-
mation were consistent with inflammatory myosi-
tis (Fig.  2). A computed tomography (CT) scan of the 
chest, abdomen, and pelvis did not reveal any evidence 
of malignancy.

During admission, the patient developed dyspnoea and 
chest pain without overt clinical features of cardiac fail-
ure. Her troponin T and brain natriuretic peptide peaked 
at 1684 ng/L and 500 pg/mL, respectively. Electrocardio-
gram was normal. Echocardiogram showed a preserved 
left ventricular ejection fraction of 62% and moderate 
diastolic dysfunction. Cardiac MRI demonstrated non-
dilated left ventricle with preserved overall function and 
normal wall thickness and contractility. Short tau inver-
sion recovery images showed no evidence of edema. The 

Fig. 1  Images of erythematous rash on Patient A seen on the face (A), upper torso and lateral aspect of both arms (B), and across the lower back 
(C).
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patient could not tolerate further imaging with intrave-
nous gadolinium.

She was diagnosed with dermatomyositis and treated 
with 3  days of pulsed intravenous methylprednisolone 
followed by oral prednisolone 40  mg once daily. As 
her condition was resistant to corticosteroids and her 
symptoms did not improve after 1  week, she received 
intravenous immunoglobulin (IVIG) and subsequently 
cyclophosphamide because of clinical concern of cardiac 
involvement, with good clinical response.

Patient A was followed up by the rheumatology and 
dermatology teams. Five months after the initial presen-
tation, her proximal myopathy had completely resolved 
and there were no signs of cardiac failure. She had 
returned to work. However, she still experienced ongo-
ing rashes on her face and chest, and was started on 
mycophenolate mofetil maintenance dose while remain-
ing on prednisolone weaning regimen.

Patient B, a 72-year-old White British woman, pre-
sented with a 2-week history of proximal myopathy, 
reduced appetite, painless jaundice, and dark urine. Her 
symptoms developed a day after receiving the second 
dose of Pfizer BNT162b2 vaccine. Prior to her acute 
condition, she did not have any history of muscle weak-
ness. She had a history of out-of-hospital cardiac arrest 
7 years ago, and no other medical conditions. Her regu-
lar medications included atorvastatin, aspirin, bisopro-
lol, and omeprazole. There were no drug allergies. She 
was a retiree who was previously fit and well and lived 
independently. She denied any cigarette smoking and 

only consumed alcohol occasionally. On examination, 
she was unable to get out of bed. The powers on her 
proximal (shoulders and hips) and distal muscles were 
two and four on the MRC scale, respectively. Sensa-
tion was preserved in all modalities. Patient had normal 
heart sounds, clear chest, and a normal swallow. No 
other significant findings were noted. She had a CK of 
10,222 IU/L, creatinine of 721 μmol/L, and tested posi-
tive for anti-fibrillarin antibody. The rest of the initial 
blood tests were as follows: hemoglobin 144 g/L, white 
cell count 10.5 × 109/L, neutrophil count 8.6 × 109/L, 
lymphocytes 1.4 × 109/L, monocytes 1.0 × 109/L, 
eosinophils 0.1 × 109/L, platelet count 181 × 109/L, 
CRP 75.1  mg/L, sodium 135  mmol/L, potassium 
3.7 mmol/L, corrected calcium 1.92 mg/dL, phosphate 
2.24  mmol/L, parathyroid hormone 38.4  pmol/L, ala-
nine transaminase 246  IU/L, bilirubin 103  μmol/L, 
alkaline phosphatase 1569  IU/L, and albumin 43  g/L. 
CT scan showed a suspected pancreatic head tumor 
with no evidence of metastasis. Endoscopic retrograde 
cholangiopancreatography revealed a biliary stricture 
and a biliary brushing cytology showed cells that were 
suspicious of malignancy.

Prior to imaging, differential diagnoses included rhab-
domyolysis secondary to statin and omeprazole usage, 
and statin-induced necrotizing myositis. However, the 
patient tested negative for anti-3-hydroxy-3-methylglu-
taryl coenzyme A reductase antibody and other etiolo-
gies were deemed more likely. She was diagnosed with 
inflammatory myositis secondary to either pancreatic 

Fig. 2  Magnetic resonance imaging T2 with Short Tau Inversion Recovery (STIR) sequences of patient’s proximal thighs showing edema in the 
vastus lateralis and gluteus muscles more pronounced on the right
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malignancy or SARS-CoV-2 vaccine. Similar to Patient 
A, she was initially treated with pulsed intravenous meth-
ylprednisolone and oral prednisolone 40  mg once daily, 
and subsequently received IVIG due to progressive myo-
pathy resistant to 6 days of corticosteroids. Her condition 
improved clinically and biochemically following a gradual 
taper of corticosteroid therapy. She was later transferred 
to a hepatobiliary center for management of her malig-
nancy, where a subsequent pancreas biopsy revealed a 
moderately to poorly differentiated ductal adenocar-
cinoma with extensive infiltration (T2 N2 Mx R1 stag-
ing). She received a Whipple’s procedure and would be 
followed-up at that center.

Both cases were reported to the Medicines and Health-
care Products Regulatory Agency via the Yellow Card 
Scheme.

Discussion and conclusions
IIMs are a group of conditions that include dermatomy-
ositis, polymyositis, and immune-mediated necrotizing 
myopathy. They share common clinical features such 
as muscle weakness and inflammation, skin disease, or 
other organ-specific manifestations. Variation in extra-
muscular findings, serology, and biopsy results differenti-
ates one condition from another [3].

At present, there is only one reported case of SARS-
CoV-2 vaccine-related IIM, where the myositis was local-
ized to the location of intramuscular injection [4]. The 
patient was managed conservatively without any immu-
nosuppressants. The authors postulated that in addition 
to the minor muscle injury from injection, there were 
unknown mechanisms driving the inflammatory process. 
In our cases, the myositis was systemic and severe, and 
both patients required and responded well to corticoster-
oid and immunoglobulin therapy.

Without more cases and convincing pathophysiology, 
it is not possible to conclude that our patients developed 
inflammatory myopathy because of the SARS-CoV-2 vac-
cine, especially in Patient B who might have developed 
myositis as a paraneoplastic complication of pancreatic 
malignancy, a well-recognized association [5]. It is also 
possible that both patients were predisposed to auto-
immune disease, whether from preexisting cancer or 
otherwise, and the vaccine provided the final necessary 
stimulus to propagate the cascade of autoimmunity to 
manifest in clinical disease. Regardless, the timing of the 
disease onset shortly after the vaccine administration and 
the lack of previous history and family history of autoim-
mune disorders raise an important question of this novel 
mRNA therapy.

There are a few proposed mechanisms in drug-induced 
myopathy: direct myotoxicity, indirect muscle damage, 
and immunologically related inflammation. Drugs that 

directly cause myotoxicity, such as glucocorticoids, accu-
mulate in muscle tissues and damage them, while others 
can indirectly damage tissue by inducing hyperthermia or 
hyperkinesis [6]. If there is a causal link between mRNA 
vaccines and IIMs, the process is likely immunological 
since mRNA and lipid vector are not known to damage 
muscle tissues directly or indirectly. Cases of immunolog-
ically related drug-induced myopathy have been reported 
in immune checkpoint inhibitors and interferon-alpha, 
although the precise mechanisms are not elucidated [7].

SARS-CoV-2 infection itself has been associated with 
autoimmune conditions such as pediatric inflammatory 
multisystemic syndrome and Guillain–Barré syndrome 
[8]. Furthermore, a recent study in dermatomyositis 
patients identifies three T cell receptor epitopes spe-
cific to SARS-CoV-2 (O-ribose methyltransferase, RNA-
dependent RNA polymerase, and 3′-to-5′ exonuclease 
proteins), suggesting a potential for the virus to contrib-
ute to myositis development [9]. mRNA vaccines, which 
contain a genetic blueprint for SARS-CoV-2 spike pro-
tein, may therefore trigger a similar process. Theoreti-
cally, mRNA may bind to pattern recognition receptors 
prior to translation, be recognized by Toll-like receptors 
and activate pro-inflammatory cascade including type I 
interferon response, which is linked to dermatomyositis 
[10]. In other cases of vaccine-related autoimmune dis-
eases such as the A/New Jersey influenza vaccine and 
Guillain–Barré syndrome, it is postulated that molecular 
mimicry or genetic susceptibility are responsible for this 
association, however, none has been proven [11].

A recent review article discusses various neurological 
autoimmune disorders encountered within 1–4  weeks 
of SARS-CoV-2 vaccination [12]. These included demy-
elinating disease, inflammatory peripheral neuropathies, 
and two patients with de novo inflammatory myositis. 
Similar to our two patients here, both cases were female, 
and both required corticosteroid therapy and improved 
with immunosuppression. The authors concluded that 
the incidence of these autoimmune events were low, 
patient outcomes were favorable, and the benefits of vac-
cination outweighed the comparatively small risks.

Indeed, in this report, we described two cases of IIMs 
that developed shortly after receiving the BNT162b2 vac-
cine. However, without more robust evidence, it is not 
possible to conclude that there is a causal relationship 
between the two. Furthermore, even if there was an asso-
ciation between IIM and SARS-CoV-2 vaccine, the risk is 
extremely small given that there were over 617,000 peo-
ple who received at least one dose of the vaccine in the 
boroughs covered by our hospital at the time [13], trans-
lating to 1 case in 308,000 individuals. In contrast, SARS-
CoV-2 has infected over 170 million people and caused 
3.5 million deaths globally [1], highlighting the drastic 
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benefits of the vaccine over its potential harm. Hence, 
mRNA vaccines against SARS-CoV-2 are widely consid-
ered to be safe and effective and should be encouraged to 
tackle this global pandemic.

Abbreviations
COVID-19: Coronavirus disease 2019; SARS-Cov-2: Severe acute respiratory 
syndrome coronavirus 2; mRNA: Messenger ribonucleic acid; IIM: Idiopathic 
inflammatory myopathy; MRC: Medical Research Council; CK: Creatine kinase; 
CT: Computed tomography; IVIG: Intravenous immunoglobulin.

Acknowledgements
None.

Authors’ contributions
ZF provided clinical care for the patients, conceived the idea of writing this 
report, and oversaw the writing process. KV collected the data, obtained 
written consent from patients, and was a major contributor in writing the 
manuscript. AI also provided clinical care for the patients and advised on the 
writing process. All authors have read and approved the final manuscript

Funding
The authors have no sources of funding to declare.

Availability of data and materials
The datasets used during the current study are available from the correspond-
ing author on reasonable request.

Declarations

Ethics approval and consent to participate
As this is a case report regarding standard practice and consent was obtained 
from both patients, advice was sought and ethical approval for this report was 
deemed not necessary.

Consent for publication
Written informed consent was obtained from the patients for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of this journal.

Competing interests
No conflicts of interest are declared by the authors.

Author details
1 Department of Rheumatology, Northwick Park Hospital, London North West 
University Healthcare NHS Trust, Watford Rd, Harrow HA1 3UJ, UK. 2 Faculty 
of Medicine, Imperial College London, Exhibition Rd, South Kensington, 
London SW7 2BX, UK. 

Received: 3 September 2021   Accepted: 9 January 2022

References
	1.	 World Health Organisation. WHO Coronavirus (COVID-19) Dashboard. 

https://​covid​19.​who.​int. Accessed 2 Jun 2021.
	2.	 Tenforde MW, Olson SM, Self WH, Talbot HK, Lindsell CJ, Steingrub JS, et al. 

Effectiveness of Pfizer-BioNTech and Moderna vaccines against COVID-19 
among hospitalized adults aged ≥65 years—United States, January–
March 2021. MMWR Morb Mortal Wkly Rep. 2021;70(18):674–9. https://​
doi.​org/​10.​15585/​mmwr.​mm701​8e1.

	3.	 Miller M, Amato A. Overview of and approach to the idiopathic inflam-
matory myopathies. https://​www.​uptod​ate.​com/​conte​nts/​overv​iew-​of-​
and-​appro​ach-​to-​the-​idiop​athic-​infla​mmato​ry-​myopa​thies. Accessed 7 
June 2020.

	4.	 Theodorou DJ, Theodorou SJ, Axiotis A, Gianniki M, Tsifetaki N. COVID-19 
vaccine-related myositis. QJM Mon J Assoc Phys. 2021. https://​doi.​org/​10.​
1093/​qjmed/​hcab0​43.

	5.	 Stockton D, Doherty VR, Brewster DH. Risk of cancer in patients with 
dermatomyositis or polymyositis, and follow-up implications: a Scottish 
population-based cohort study. Br J Cancer. 2001;85(1):41–5. https://​doi.​
org/​10.​1054/​bjoc.​2001.​1699.

	6.	 Sun L, Trausch-Azar JS, Muglia LJ, Schwartz AL. Glucocorticoids differen-
tially regulate degradation of MyoD and Id1 by N-terminal ubiquitina-
tion to promote muscle protein catabolism. Proc Natl Acad Sci PNAS. 
2008;105(9): 3339–3344. https://​doi.​org/​10.​1073/​pnas.​08001​65105. 
https://​www.​jstor.​org/​stable/​25461​236.

	7.	 Brunasso AMG, Aberer W, Massone C. New onset of dermatomyositis/
polymyositis during anti-TNF-α therapies: a systematic literature review. 
Sci World. 2014. https://​doi.​org/​10.​1155/​2014/​179180.

	8.	 Galeotti C, Bayry J. Autoimmune and inflammatory diseases following 
COVID-19. Nat Rev Rheumatol. 2020;16(8):413–4. https://​doi.​org/​10.​1038/​
s41584-​020-​0448-7.

	9.	 Megremis S, Walker TDJ, He X, Ollier WER, Chinoy H, Hampson L, 
et al. Antibodies against immunogenic epitopes with high sequence 
identity to SARS-CoV-2 in patients with autoimmune dermatomyositis. 
Ann Rheumat Dis. 2020;79(10):1383–6. https://​doi.​org/​10.​1136/​annrh​
eumdis-​2020-​217522.

	10.	 Greenberg SA. Type 1 interferons and myositis. Arthritis Res Therapy. 
2010. https://​doi.​org/​10.​1186/​ar2885.

	11.	 Vadalà M, Poddighe D, Laurino C, Palmieri B. Vaccination and autoim-
mune diseases: is prevention of adverse health effects on the horizon? 
EPMA J. 2017;8(3):295–311. https://​doi.​org/​10.​1007/​s13167-​017-​0101-y.

	12.	 Kaulen LD, Doubrovinskaia S, Mooshage C, Jordan B, Purrucker J, Haubner 
C, et al. Neurological autoimmune diseases following vaccinations against 
SARS‐CoV‐2: a case series. Eur J Neurol. 2021. https://​doi.​org/​10.​1111/​ene.​
15147. https://​search.​proqu​est.​com/​docvi​ew/​25837​64066.

	13.	 Public Health England. Coronavirus (COVID-19) in the UK. https://​coron​
avirus.​data.​gov.​uk/​easy_​read?​postc​ode=​HA9%​200FJ.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://covid19.who.int
https://doi.org/10.15585/mmwr.mm7018e1
https://doi.org/10.15585/mmwr.mm7018e1
https://www.uptodate.com/contents/overview-of-and-approach-to-the-idiopathic-inflammatory-myopathies
https://www.uptodate.com/contents/overview-of-and-approach-to-the-idiopathic-inflammatory-myopathies
https://doi.org/10.1093/qjmed/hcab043
https://doi.org/10.1093/qjmed/hcab043
https://doi.org/10.1054/bjoc.2001.1699
https://doi.org/10.1054/bjoc.2001.1699
https://doi.org/10.1073/pnas.0800165105.
https://www.jstor.org/stable/25461236
https://doi.org/10.1155/2014/179180
https://doi.org/10.1038/s41584-020-0448-7
https://doi.org/10.1038/s41584-020-0448-7
https://doi.org/10.1136/annrheumdis-2020-217522
https://doi.org/10.1136/annrheumdis-2020-217522
https://doi.org/10.1186/ar2885
https://doi.org/10.1007/s13167-017-0101-y
https://doi.org/10.1111/ene.15147.
https://doi.org/10.1111/ene.15147.
https://search.proquest.com/docview/2583764066
https://coronavirus.data.gov.uk/easy_read?postcode=HA9%200FJ
https://coronavirus.data.gov.uk/easy_read?postcode=HA9%200FJ

	Inflammatory myopathy occurring shortly after severe acute respiratory syndrome coronavirus 2 vaccination: two case reports
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


