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To the editor,

We are writing to express our concerns regard-
ing a potential link between SARS-CoV-2 infection 
or vaccination and the development of de novo 
eosinophil-mediated inflammation, including eosin-
ophilic granulomatosis with polyangiitis (EGPA). 
Recently, we have observed a few such cases at our 
institution. Several mechanisms have been proposed 
to explain autoimmunity in the context of viral ill-
ness or vaccination. Infection with the SARS-CoV-2 
virus leads to endothelial dysfunction (1). This en-
dothelial dysfunction may be characterized by exten-
sive neutrophil infiltration and formation of 
neutrophil extracellular traps at the sites of infection, 
which may lead to a proinflammatory environment. 
This may, in turn, lead to development of autoanti-
bodies, such as antineutrophil cytoplasmic antibodies 
(ANCAs), or other immune responses (2). Molecu-
lar mimicry in which viral antigens resemble self-
proteins is a potential mechanism for the induction 
of autoantibodies. We describe 7 cases of eosinophil-
mediated inflammation—some fulfilling the diag-
nostic criteria for EGPA—identified shortly after 
SARS-CoV-2 infection or vaccination. We screened 
the electronic health records of adult patients  

(≥18 years) seen at our institution between January 1, 
2020, and August 1, 2022, for documentation of 
“eosinophilia.” The review was conducted to identify 
patients with new or relapsed EGPA (as defined by 
the 2022 American College of Rheumatology crite-
ria) or other eosinophil-predominant inflammatory 
processes who had symptom onset within 90 days 
after SARS-CoV-2 exposure (infection or vaccina-
tion). Patients with preexisting lung disease (eg, lung 
cancer or metastases, interstitial lung disease, bron-
chiectasis, or chronic obstructive pulmonary disease) 
or those with treatment nonadherence were excluded 
from analysis. Of 2,528 patients initially identified, 
106 met the diagnostic criteria for eosinophil-
mediated inflammation, of whom 7 (5 men and 2 
women) had symptom onset within 90 days after 
SARS-CoV-2 vaccination (n=6) or infection (n=1) 
(Table 1). Four of the patients met the full criteria for 
EGPA diagnosis. The other 3 patients had eosinophil- 
predominant inflammation without definitive 
ANCA positivity or histologic vasculitis. The differ-
ential diagnoses for the 3 non-EGPA cases included 
a broader spectrum of eosinophil-associated condi-
tions, such as vaccine-related hypersensitivity reac-
tion, eosinophilic pneumonia, and hypereosinophilic 
syndrome. The median (range) patient age was 54 
(22-76) years, and the median (range) body mass in-
dex was 24 (23-34). None of the patients had a prior 
diagnosis of EGPA or a related disorder. Three pa-
tients had a history of asthma, 2 had chronic sinusi-
tis, and 1 had allergic rhinitis. Two patients were 
former smokers, and 1 used smokeless tobacco. 
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Eosinophil-mediated inflammatory symptoms de-
veloped within 1 month after SARS-CoV-2 expo-
sure for all patients. Respiratory symptoms were 
present in all patients by the time they were seen at 
our institution. These symptoms included dyspnea, 
cough, sputum production, and wheezing. Constitu-
tional symptoms, such as fatigue, night sweats, and 
weight loss, were reported by 5 patients. New or 
worsening sinus symptoms were reported by 4 pa-
tients, and neurologic symptoms, including numb-
ness and generalized weakness, were reported by  
2 patients. Chest computed tomography was per-
formed for all patients, and the findings included 
bronchial wall thickening, mucous plugs, pulmonary 
nodules, infiltrates (ie, consolidation and ground-
glass opacities), and mediastinal lymphadenopathy. 
Sinus computed tomography was obtained for all pa-
tients except 2 (Nos. 4 and 6), which all had findings 
consistent with sinusitis. One patient had cardiac 
involvement, which included chest pain and an ele-
vated troponin level. Eosinophilic myocarditis was 
diagnosed for this patient on the basis of peripheral 
eosinophilia and myocardial biopsy findings. Three 
patients reported skin rashes, but only 1 had a  
skin biopsy finding of atopic dermatitis. Kidney 
involvement was not observed for any patients.  
Four patients had perinuclear ANCA (with, anti-
myeloperoxidase antibody) positivity (Table 1).  
Five patients had peripheral eosinophilia (>1×109/L), 
and 2 had increased immunoglobulin E levels  
(≥214 kU/L) during the eosinophil-mediated disease 
course. Oral exhaled nitric oxide was increased (≥39 
parts per billion) in 3 patients. Three patients under-
went bronchoscopy with bronchoalveolar lavage, of  
whom 1 (No. 2) had normal findings and 2 (Nos. 4 
and 6) had eosinophilia (29% and 76%, respectively). 
Three patients had lung biopsy performed. Trans-
bronchial biopsy findings showed eosinophilic in-
flammation for 2 patients (Nos. 4 and 6) (Table 1). 
Mediastinoscopy-mediated hilar lymph node biopsy 
for 1 patient (No. 1) showed nonnecrotizing granu-
loma. Extrapulmonary biopsies were performed for 3 
patients. This included nasal biopsies for 2 patients, 
with chronic inflammation with severe eosinophilia 
evident for 1 patient (No. 5) and nondiagnostic find-
ings for the other 2 patients. Results from pulmonary 
function tests were available for 6 patients, of whom 
4 had evidence of obstruction. Electromyography 
was performed for 3 patients, with findings sugges-
tive of mononeuritis multiplex in 2 patients. One 

patient (No. 3) underwent nerve biopsy, which 
showed a severe, generalized reduction in myelinated 
fiber density with increased late axonal degeneration. 
Perivascular mononuclear infiltrates with vessel wall 
infiltration, separation, and fragmentation indicated 
active microvasculitis with ongoing inflammatory 
changes and neovascularization. To rule out other 
causes of eosinophilia, 2 (Nos. 6 and 7) of the 3 pa-
tients with ANCA-negative disease underwent tar-
geted examinations. Both patients underwent bone 
marrow biopsy, which showed no evidence of clonal 
myeloid or lymphoproliferative disease. They also 
underwent cytogenetic testing for chronic eosinophilia- 
associated genetic variations in the CHIC2, PDGFRB, 
FGFR1, JAK2, and ABL1 genes, all of which were 
negative for disease-causing variations. These pa-
tients also underwent stool examination for ova and 
parasites, with negative results. One patient had a 
normal serum tryptase level, reducing concern for a 
mast cell disorder. All patients in our cohort received 
corticosteroid therapy, with variable doses and 
durations (Table 1). Five patients were treated with 
interleukin 5 inhibitors, such as mepolizumab. 
Rituximab was administered to 2 patients (Nos.  
1 and 3). One patient (No. 3) required treatment with 
a combination of corticosteroids, mepolizumab, and 
rituximab. All patients had favorable outcomes, with 
improved respiratory status after treatment initiation 
and no deaths. One patient (No. 4) had residual neu-
ropathy. Chan-Chung et al (3), Costanzo et al (4),  
and Ibrahim et al (5) published case reports or series 
of either relapsed or de novo EGPA identified after 
SARS-CoV-2 infection or vaccination. Presenting 
neurologic symptoms were frequent and pronounced 
in these reports. For our patients, pulmonary symp-
toms were more common, and only 2 patients had 
neurologic involvement. Notably, a history of asthma 
in 3 of our patients may have predisposed them to 
EGPA. One study reported that the rate of antimy-
eloperoxidase and antiproteinase 3 antibody positiv-
ity in patients with SARS-CoV-2 infection was 
12.4% and 7.9%, respectively (6). However, no clini-
cally meaningful effects on 3 investigated outcomes 
(severe infection, mechanical ventilator care, and 
death) were apparent. In contrast, another study re-
ported that ANCA positivity in hospitalized patients 
with COVID-19 was associated with poor clinical 
outcomes and increased complications (1). The find-
ings reported here are limited by their retrospective 
nature and a limited follow-up period because most 
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of the patients were seen for consultations at our ter-
tiary care institution. One patient received a SARS-
CoV-2 booster vaccination after recovery of EGPA 
without recurrence of vasculitic symptoms. Although 
we cannot infer causality between SARS-CoV-2 ex-
posure and eosinophil-mediated inflammation, the 
temporal association and clinical consistency suggest 
that SARS-CoV-2 may act as a trigger for eosino-
philic inflammation, including EGPA.

In conclusion, eosinophilic inflammation may 
occur after SARS-CoV-2 exposure. EGPA should 
be considered when systemic symptoms, eosino-
philia, and ANCA positivity are present, but other 
eosinophil-associated conditions may also be present in 
this clinical context and warrant further consideration.
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