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CLINICAL IMAGE

A 62-year-old woman presented with a 5-day history of 
fever and fatigue that developed the day after receiving the 
third dose of messenger ribonucleic acid (mRNA)-based 
vaccine (mRNA-1273, Moderna) for Coronavirus disease 
2019 (COVID-19). The patient did not report any other 
symptoms. Physical examination revealed unremarkable 
findings, except for a low-grade fever. Laboratory tests 
showed a white blood cell (WBC) count of 11,300 /μL 
(neutrophils: 71.8%), C-reactive protein (CRP) level of 
16.0 mg/dL, and erythrocyte sedimentation rate of 118 
mm/h. The test results for antinuclear antibody, myeloper-
oxidase-anti-neutrophil cytoplasmic antibodies (ANCA), 
proteinase-3-ANCA, and rheumatoid factor were nega-
tive. Blood culture did not contain any bacteria. Contrast-
enhanced computed tomography (CECT) revealed wall 
thickening of the ascending aorta and aortic arch with 
fat stranding (Figure 1). Ultrasonography did not reveal 
any abnormal findings in the temporal, subclavian, or 
carotid arteries. We tentatively diagnosed her with aor-
titis. We prescribed acetaminophen and followed-up the 
patient at our outpatient department without any specific 
intervention. Three days later, her fever relieved, and 4 

more days later, her 
fatigue disappeared, 
and WBC count and 
CRP level returned to 
normal levels. CECT 
at one month after 
her first presentation 
revealed diminishment 
of wall thickening of the 
aorta. Her symptoms 
have not recurred for 
more than one year. 

We made a diagnosis of COVID-19 vaccine-associated 
large-vessel vasculitis in the aorta. The patient’s Naranjo 
adverse drug reaction probability scale registered at 6 
points, which indicated a probable relationship between 
her symptoms and adverse drug reactions to COVID-19 
vaccine.1

COVID-19 has spread worldwide and caused almost 
15.5 million deaths, which has promoted rapid devel-
opment of new vaccines. COVID-19 vaccines mainly 
have two types of formulation: mRNA-based vaccine 
encoding SARS-CoV-2 spike protein (S) encapsulated in 
lipid nanoparticles, such as BNT162b2 vaccine (Pfizer/
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Figure 1. Contrast-enhanced computed tomography 
reveals thickening of the wall of the ascending aorta and 
aortic arch with fat stranding (red arrows).
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BioNTech) and mRNA-1273 vaccine (Moderna), and 
adenovirus vector vaccine encoding S protein, such as 
ChAadOx1 nCoV-19 vaccine (AstraZeneca) and Ad26.
COV2.S vaccine (Janssen). These vaccines are effective 
against COVID-19 and generally safe. However, some 
immune-mediated adverse events have been reported, 
such as vasculitis, arthritis, adult-onset Still’s disease, 
and myocarditis, after COVID-19 vaccination. Vasculitis 
after COVID-19 vaccination has often manifested as 
cutaneous small-vessel vasculitis or glomerulonephritis,2 
while aortitis is rare. Only four cases of aortitis following 
vaccination have been reported.3-6 The patients ranged 
in age from 52 to 81 years. Three patients had received 
BNT162b2 vaccine, and one patient had received 
ChAadOx1 nCoV-19 vaccine. Our patient may be the 
first to demonstrate aortitis after the administration of 
Moderna COVID-19 vaccine (mRNA-1273). The dif-
ferential diagnosis of aortitis includes bacterial aortitis, 
syphilitic mesoarteritis, Takayasu arteritis, giant cell arte-
ritis, IgG4-related diseases, and Behçet’s disease. Other 
conditions, including recurrence of malignancy and bac-
terial infections such as pyelonephritis and spondylitis, 
can present with similar symptoms to aortitis. Judging 
from this patient’s clinical course, these diagnoses were 
less likely in our case. The causal relationship and mech-
anism between vasculitis and COVID-19 vaccination 
remain to be elucidated. COVID-19 is known to induce a 
hyperinflammatory response through activation of innate 
immune system and overproduction of proinflammatory 
cytokines.7 COVID-19 has been reported to trigger the 
development and reactivation of autoimmune diseases, 
including 4 cases of aortitis.8,9 Similarly, COVID-19 vac-
cines is thought to induce an immune response both by 
direct activation of innate immune system through pattern 
recognition receptors, and by activating innate and adap-
tive immune systems by produced S protein,10 resulting 
in an autoinflammatory process.11 The optimal treatment 
for COVID-19 vaccine-associated vasculitis has not yet 
been established. Some cases reportedly resolve with 
systemic glucocorticoid therapy;3,4 however, some have 
been successfully treated without steroid therapy.5,6 This 
case suggests that clinicians should consider aortitis in 
a differential diagnosis in patients suffering from fever 
without other symptoms after COVID-19 vaccination and 
should know that such cases can be resolved without 
immunosuppressive therapy. 

AUTHOR CONTRIBUTIONS
YO collected and analysed the data. HN and YO 
reviewed the literature. HN supervised the manuscript 
writing, editing, and review.

ACKNOWLEDGEMENTS
We would like to thank Editage (www.editage.com) for 
English language editing.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

FUNDING
The authors did not receive a grant specifically for the 
research from any funding agency in the public, commer-
cial, or not-for-profit sector.

ETHICS STATEMENTS
This work obtained a waiver of approval from the 
Institutional Review Board of Kobe City Medical Centre 
General Hospital.

PATIENT CONSENT FOR PUBLICATION
Consent obtained directly from the patient.

REFERENCES
1. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, 

et al. A method for estimating the probability of adverse drug 
reactions. Clin Pharmacol Ther 1981;30:239–45.

2. Tang X, Liu F, Li Q, Fu H, Wang J, Mao J. De Novo Vasculitis after 
COVID-19 Vaccination. Curr Rheumatol Rev 2023;19:151–8. 

3. Gilio M, De Stefano G. Large-vessel vasculitis following the Pfizer-
BioNTech COVID-19 vaccine. Intern Emerg Med 2022;17:1239–41.

4. Katsouli OK, Lainis VG, Kapellos GG, Vlachoyiannopoulos PG. Large 
Vessel Vasculitis After the Administration of Oxford-AstraZeneca 
COVID-19 Vaccine. Mediterr J Rheumatol 2023;34(1):97–100. 

5. Aoki K, Yamamoto S, Tochitani K. Transient Large-vessel Vasculitis 
after COVID-19 mRNA Vaccination. Intern Med 2022;61:2083–4.

6. Noda S, Hanai S, Ito R, Kobayashi Y, Nakagomi D. Isolated 
thoracic aortitis following mRNA vaccination against SARS-CoV-2. 
QJM 2023:hcad126. doi: 10.1093/qjmed/hcad126. Online ahead 
of print.

7. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, 
Manson JJ. COVID-19: consider cytokine storm syndromes and 
immunosuppression. Lancet 2020;395:1033–4.

8. Costello F, Dalakas MC. Cranial neuropathies and COVID-19: 
neurotropism and autoimmunity. Neurology 2020;95:195–6.

9. Abu Hassan F, Abu Alhalawa M, Majdoubehv Y, Nepal A, Sufan 
SS. COVID-19 Aortitis: A Review of Published Cases. Cureus 
2022;14:e22226.

10. Zhang C, Maruggi G, Shan H, Li J. Advances in mRNA Vaccines for 
Infectious Diseases. Front Immunol 2019;10:594.

11. 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.


