
Received: 2024.05.27
Accepted: 2024.08.13

Available online: 2024.08.23
Published: 2024.09.30

 1479   —   3   16

Otitis Media with ANCA-Associated Vasculitis 
Following COVID-19 mRNA Vaccination: 
A Case Report
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 Patient: Female, 74-year-old
 Final Diagnosis: Otitis media with ANCA-associated vasculitis
 Symptoms: Hearing loss
 Clinical Procedure: —
 Specialty: Immunology • Otolaryngology • Rheumatology

 Objective: Unknown etiology
 Background: SARS-CoV-2 caused a worldwide pandemic, and mRNA vaccines against the SARS-CoV-2 spike protein were 

developed to avoid SARS-CoV-2 infection. Short-term adverse events, such as fever, malaise, body aches, and 
headaches, develop within a few days following COVID-19 vaccination. Those adverse events are common and 
widely known as transient reactions. Recently, an association with COVID-19 vaccine as an inducer of antineu-
trophil cytoplasmic antibody (ANCA)-associated vasculitis has been noted. Furthermore, a relationship between 
COVID-19 vaccination and the development of autoimmune diseases has been reported and termed rheuma-
toid immune-mediated inflammatory disease. However, the mechanisms of the immune response following 
COVID-19 vaccination in relation to ANCA-associated vasculitis development remain unclear.

 Case Report: We report a case of a female patient who developed otitis media with ANCA-associated vasculitis following 
the third dose of COVID-19 mRNA vaccination. A 74-year-old woman presented with bilateral hearing loss and 
malaise for 1 month after COVID-19 vaccination. Serum myeloperoxidase-ANCA levels were confirmed to be 
elevated, and pure-tone audiometry revealed moderate bilateral mixed hearing loss. Treatment with steroids 
and rituximab led to recovery of hearing loss and a reduction in myeloperoxidase-ANCA titre.

 Conclusions: The pathogenesis of adverse events following COVID-19 vaccination are still unclear. This report has indicated 
that ANCA-associated vasculitis can be related to COVID-19 mRNA vaccines. As our knowledge of autoimmune 
disease developing after COVID-19 vaccination is still in the accumulation phase, it is relevant to amass such 
case reports and use them for assistance in diagnosis in the future.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
caused the global COVID-19 pandemic. Consequently, mRNA 
vaccines that elicit an immune response against the SARS-CoV-2 
spike protein have been developed, and data on the prevention 
of COVID-19 and reduction in the rate of severe illness have 
been published [1]. Common adverse events reported with 
COVID-19 mRNA vaccination include fever, fatigue, myalgia, 
arthralgia, and headache [2,3]. Furthermore, COVID-19 mRNA 
vaccination can directly induce myositis at the injection site [4]. 
Post-marketing surveillance has identified adverse events as-
sociated with the COVID-19 vaccine, and the accumulation of 
this data has led to ongoing safety surveillance [5]. Recently, 
an association with COVID-19 vaccine as an inducer of anti-
neutrophil cytoplasmic antibody (ANCA)-associated vasculitis 
has been noted [6]. In addition, Nune et al [7] reported that the 
COVID-19 vaccine could cause rheumatoid immune-mediated 
inflammatory disease (R-IMID). Although a temporal associa-
tion between COVID-19 vaccination and the development of 
ANCA-associated vasculitis (AAV) has been demonstrated [8], 
the mechanisms of the immune response following COVID-19 
vaccination in relation to AAV development remain to be clar-
ified. Symptoms of AAV, such as fever, malaise, anorexia, and 
weight loss, are nonspecific, and most of these symptoms are 
mild. The detection of AAV can frequently be delayed because 
patients do not consider the clinical presentation of vasculitis 
to be significant [6]. Here, we report a case of bilateral otitis 
media following COVID-19 vaccination, which was diagnosed 
and treated as otitis media with AAV (OMAAV). OMAAV is char-
acterized by otitis media unresponsive to conventional thera-
pies, such as those for acute otitis media or otitis media with 
effusion. According to clinical signs, serum levels of ANCA, and 
pathological findings, the diagnostic criteria for OMAAV have 
been proposed by the Japan Otological Society [9].

Case Report

A 74-year-old Japanese woman with no relevant medical his-
tory presented to our hospital with bilateral hearing loss and 
malaise for 1 month. She had never experienced any hearing 
loss and had no history of chronic inflammatory diseases, such 
as vasculitis. Furthermore, there were no cases of R-IMID in 
her family history. The bilateral hearing loss was diagnosed as 
bilateral otitis externa at a local otolaryngology clinic 2 weeks 
before the visit. Although the patient was treated for otitis ex-
terna with corticosteroid eardrops, her symptoms did not im-
prove. One week before the onset of hearing loss and malaise, 
the patient received a third dose of COVID-19 mRNA vaccine.

At the first visit, the patient reported concerns of anorex-
ia and weight loss of 3 kg in 1 month; she had no headache, 

abdominal pain, arthralgia, or skin rash. Laboratory test find-
ings revealed a high inflammatory response, with aspartate ami-
notransferase of 15 U/L, alanine aminotransferase of 11 U/L, 
creatinine of 0.65 mg/dL, blood urea nitrogen of 12.7 mg/dL, 
C-reactive protein of 11.59 mg/dL, and a white blood cell count 
of 21 300/mm3. Urine test findings showed urinary protein 2+ 
(1.03 g/g/Cr) and urinary occult blood 2+ (6 red blood cells/high-
power field). The results of antinuclear antibodies, proteinase 
3-ANCA, IgG4, syphilis serodiagnosis, and blood cultures were 
negative. The serum myeloperoxidase-ANCA was 21.7 U/mL (ref-
erence range <3.4 U/mL). Whole-body computed tomography 
(CT), performed as a systemic survey, did not reveal any lesions 
suggestive of malignancy or infection (Figure 1A). Chronic in-
flammatory changes, mainly reticular and trabecular shadows, 
were present just below the pleura in both lower lobes of the 
lungs (Figure 1B). Although the lung biopsy indicated organiza-
tion of the alveolar region and mononuclear cell infiltration of 
the alveolar wall, there were no obvious findings of vasculitis 
or hemosiderosis. The bilateral temporal bone CT showed soft 
tissue density of the tympanic cavity and mastoid cells with 
no bone destruction (Figure 1C, 1D). Otoscopic examination 
revealed bilateral middle ear effusions and partial thickening 
of the eardrums (Figure 2), although no pyogenic otorrhea or 
perforation of the eardrums was found. Pure-tone audiome-
try revealed bilateral moderate mixed hearing loss (Figure 3A). 
The levels of pure-tone average were 53.3 dB (bone conduction, 
30.0 dB) on the right and 58.8 dB (bone conduction, 36.7 dB) 
on the left. Eosinophils in puncture fluid from the middle ear 
were negative. Furthermore, the interferon-gamma release as-
say by T-SPOT was also negative. Treatment of localized diseas-
es, such as acute otitis media or otitis media with effusion, was 
not considered in the present case, because the main physi-
cal signs were generalized wasting. Although no prior antimi-
crobial treatment or placement of tympanic ventilation tubes 
was performed, this case revealed clinical features that met 
the diagnostic criteria for OMAAV in the absence of those pro-
cedures [9]; thus, we diagnosed OMAAV following COVID-19 
mRNA vaccination.

As initial treatment, the patient was administered predniso-
lone at a dose of 60 mg daily (1 mg/kg/day), followed by 500 
mg of rituximab on day 14 of treatment. After the first dose 
of rituximab, the prednisolone dose was reduced according 
to the glucocorticoid tapering regimen used in the PEXIVAS 
trial [10]. Rituximab was administered at a dose of 500 mg 
weekly for a total of 4 doses. The patient was discharged on 
20 mg of prednisolone on day 40 of treatment.

Serum levels of myeloperoxidase-ANCA decreased to 1.9 U/mL 
after 2 weeks of treatment. Two months after treatment initi-
ation, the mixed hearing loss improved, with a pure-tone av-
erage of 26.7 dB (bone conduction, 20.0 dB) on the right and 
23.3 dB (bone conduction, 21.7 dB) on the left (Figure 3B). 
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Figure 1.  Whole-body computed tomography findings. (A) Systematic survey to investigate any malignant or infectious lesions. 
(B) Surveillance for detecting lung lesions associated with vasculitis. The lung biopsies revealed chronic inflammatory 
changes (arrows). Vasculitis or hemosiderosis were not found. (C, D) Screening to detect the bony destruction and 
abnormalities within the tympanic cavity and mastoid cells. No bone destruction was found (arrows).
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Figure 2.  Otoscopic examination revealed bilateral middle ear effusions and partial thickening of the eardrums (arrows).
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Subsequently, 6 mg of methotrexate was added weekly, and 
the dose of prednisolone was reduced to 5 mg. To date, no 
OMAAV relapse has been observed.

Discussion

This case describes the characteristics of OMAAV that devel-
oped following COVID-19 vaccination. Recently, a relation be-
tween the development of AAV and COVID-19 vaccination as an 
inducing factor has been described [6]. The clinical character-
istics of AAV following COVID-19 vaccination can present with 
rapidly progressive glomerulonephritis and pulmonary hemor-
rhage [8]. Reports of AAV following COVID-19 vaccination in-
cluded cases of bilateral or unilateral sensorineural hearing loss 
and tinnitus, which were diagnosed as otitis media [11-13]. 
Acute hearing loss, particularly bilateral hearing loss with ap-
petite loss or underweight, can be considered a sign of system-
ic disease, such as OMAAV, rather than of otitis media caused 
by viral or bacterial infection. In a study indicating an associa-
tion between COVID-19 vaccine and R-IMID, the mean duration 
from COVID-19 vaccination to R-IMID onset was 10.6 days [7]. 
The temporal relationship between COVID-19 vaccination and 
R-IMID has been discussed because of the short interval of AAV 
onset following COVID-19 vaccination [8]. Another study report-
ed that the median time to AAV onset after COVID-19 vaccina-
tion was significantly shorter than that of other drug-induced 
AAV (14 days vs 9 months) [14]. Nune et al [7] noted that the 
cases of new onset of R-IMID following COVID-19 vaccination 
were notably under-reported from an African region, with the 

Figure 3.  Audiometric levels as indicated by pure-tone audiometry before and after the treatment. (A) Pure-tone audiometry before 
the treatment. (B) Pure-tone audiometry 2 months after the treatment initiation.
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opinion that this was due to the relatively low COVID-19 vacci-
nation coverage in the African region. However, the molecular 
mechanisms involved in the immunological response and AAV 
development following COVID-19 vaccination remain unclear. 
COVID-19 mRNA vaccine has been suggested to activate the 
inflammasome pathway recognized by Toll-like receptors [15]. 
Furthermore, the subtype of Toll-like receptors activated by the 
COVID-19 vaccine has been found to be Toll-like receptor 2 [16]. 
However, the timeline for AAV activation after COVID-19 vac-
cination is inconsistent [8]. The variations in the onset of vas-
culitis make it difficult to understand the pathogenesis of AAV.

A case series of AAV following COVID-19 vaccination included 
cases of bilateral or unilateral sensorineural hearing loss and 
tinnitus that were diagnosed as otitis media [12]. However, 
the hearing loss in those cases may be attributed to OMAAV. 
Nonspecific symptoms of AAV are prone to be masked by 
patients, as the symptoms are not considered important. 
Consequently, the diagnosis of AAV can be delayed [6]. New-
onset hearing loss and otitis media unresponsive to tympanic 
ventilation tube placement or antimicrobial treatment should 
be considered as possible indications for OMAAV. As COVID-19 
vaccination can trigger the development of AAV, a history of 
COVID-19 vaccination would be useful for diagnosing OMAAV.

Conclusions

We reported a case of a woman who developed OMAAV fol-
lowing COVID-19 mRNA vaccination. However, an association 
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between the development of AAV and COVID-19 vaccination 
remains unclear. The pathogenesis of AAV following COVID-19 
vaccination has not been resolved either. Nevertheless, we col-
lected several reports of AAV with hearing loss or otitis media 
that developed after COVID-19 vaccination. Since our knowl-
edge of autoimmune disease developing after COVID-19 vac-
cination is still in the accumulation phase, it is relevant to 
amass such case reports and use them for assistance in diag-
nosis in the future.
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