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ABSTRACT

The current emergence of the coronavirus disease 2019 (COVID-19) pandemic and the
possible side effects of COVID-19 mRNA vaccination remain worrisome. Few cases of
vaccination-related side effects, such as vasculitis, have been reported. Eosinophilic
granulomatosis with polyangiitis (EGPA), also known as Churg-Strauss syndrome, is a type of
vasculitis characterized by the histological richness of eosinophils, asthma, polyneuropathy,
sinusitis, and skin or lung involvement. Here, we report the first case of new onset EGPA
following COVID-19 vaccination in Korea. A 71-year old woman developed a skin rash and
presented with progressive weakness of the upper and lower extremities after the BNT162b2
vaccination (Pfizer-BioNTech). She was diagnosed with EGPA and her symptoms improved
after systemic steroid and immunosuppressant therapy. Although it is very rare, clinicians
should be aware that EGPA may occur after COVID-19 vaccination.

Keywords: Churg-Strauss Syndrome; COVID-19; Vaccination

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic had really affected the entire human life in
the world. A new type of vaccine such as mRNA vaccines was also firstly introduced. Although
the COVID-19 pandemic is over, there is still a need for vaccines against the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The anti-SARS-CoV-2 mRNA vaccines are
safe and effective; however, rare cases of serious adverse effects have been reported, including
vasculitis and immune-mediated diseases (IMDs).12 The exact mechanisms of vaccine-induced
IMD progression are unknown, and it is still debated whether it is a causal association or a mere
coincidence. During the COVID-19 pandemic, some forms of vasculitis were observed during
or after COVID-19 infection and recovery, and several cases of vaccine-related anti-neutrophil
cytoplasmic antibody (ANCA)-associated vasculitis (AAV) were reported following vaccination
or a booster dose.3-> Recently, it has been reported that eosinophilic granulomatosis with
polyangiitis (EGPA) was diagnosed after the second dose of COVID-19 vaccination, and early
diagnosis on patients with EGPA had a recurrence of severe polyneuropathy after vaccination.6’
Here, we report the first case of de novo EGPA after COVID-19 vaccination in Korea.
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CASE DESCRIPTION

A 71-year-old woman with a history of diabetes mellitus type 2, visited the emergency
department because of right shoulder pain and motor weakness with a generalized rash.

The patient had experienced intermittent cough for 2 years (since December 2020).
She occasionally experienced wheezing when emotionally aroused. After receiving oral
medication for cough, she developed a skin rash with itching. However, because the
symptoms waxed and waned, she did not receive any treatment for the symptoms.

She received the first dose of BNT162b2 mRNA COVID-19 vaccination (Pfizer-BioNTech) on
October 8, 2021, at a local center. Approximately 2 days after vaccination, she developed a
severe body ache and took medication for a few days for muscle pain, including non-steroidal
anti-inflammatory drugs. Three weeks later, both fingers and the entire sole were tingling,
and the feeling of a balloon inflating under the sole was accompanied by numbness. At the
same time, neither ankle was lifted and there was no sensation below the ankles.

One week after the event (one month after vaccination), she took a blood test which revealed
peripheral blood eosinophilia (white blood cell count 25,000/uL, eosinophil 52.9%) at a
nearby local clinic. She was referred the emergency room because of tearing pain in her
right shoulder and weakness in her right upper arm with eosinophilia. Upon visiting the
hospital, the patient experienced weakness in the lower extremities. She also presented with
erythematous patch lesions on both lower arms and legs (Fig. 1). She also complained of
pain and numbness in both palms and feet, which were associated with poor balance. The
patient’s symptoms worsened progressively.

Neurological examination revealed an asymmetric upper motor neuron pattern of weakness
affecting the upper limbs with right shoulder and elbow. She also showed signs of foot drop
without loss of deep tendon reflexes in the lower limbs. The patient did not exhibit truncal
ataxia. Romberg test results were negative, with no other cerebellar signs. No pupillary
defects are observed.

Laboratory tests revealed eosinophilia (43%, absolute count 10,350/uL) and increased white
blood cell count 24,080/uL, and erythrocyte sedimentation rate 44/h). Anti-myeloperoxidase
(perinuclear-ANCA [p-ANCA]) level was > 135 RU/m and antinuclear antibodies was negative.

Ay .

Fig. 1. Erythematous skin lesion in (A) lower legs and (B) upper arms with discoloration. The figures are published
under agreement of the patient.
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Fig. 2. Skin biopsy (leg) showed accumulation of eosinophils.

Tests for anti-CCP, rheumatoid factor, and antiphospholipid antibodies were not conducted.
Renal and liver function test results were unremarkable. Magnetic resonance imaging findings
of the brain were unremarkable. A nerve conduction study revealed right median, ulnar,
peroneal, and posterior tibial neuropathy with absent sural conduction. A nerve motor-evoked
potential study also showed a peripheral conduction defect in both posterior tibial nerves.

Skin biopsy of the calf showed perivascular neutrophilic, eosinophilic, and some lymphocytic
infiltration (Fig. 2). Chest radiography findings were unremarkable. Radiographs of the
paranasal sinuses revealed bilateral maxillary sinusitis.

She was diagnosed with new-onset EGPA or Churg-Strauss syndrome (based on the
diagnostic criteria of the American College of Rheumatology [ACR]/European Alliance of
Associations for Rheumatology Classification [EULAR], with eosinophilia, neuropathy,
paranasal sinus abnormality, and histological findings).8,

The patient was treated with intravenous methylprednisolone 1 mg/kg (60 mg) three
times a day for 3 days and cyclophosphamide 75 mg orally. After the initiation of systemic
corticosteroid therapy, we observed a dramatic decrease of blood eosinophils (from
eosinophil 43% to 3.3% [absolute eosinophil count 10,350/uL to 430/uL] after first steroid
therapy). The numbness of both feet, foot drop sign of the right limb, and rash were also
improved. The steroid dose was reduced and maintained at 120 mg (60 mg twice a day) for
3 days and then 60 mg daily for 1 week. Then oral steroid dose was tapered 5 mg every 1-2
weeks depending on clinical progress.

After 62 days of systemic steroid treatment following discharge, cyclophosphamide was
discontinued because of the improvement of symptoms and leukopenia (blood cell count
was decreased from white blood cell count 9,240/uL to 370/uL in 2 weeks). Finally, her motor
power almost recovered and was maintained with oral prednisolone (10 mg every other day)
200 days after discharge.

Ethics statement

Ethics committee approval was received for this study from the Institutional Review Board
(IRB) of the Seoul National University of Bundang on 13 May 2023 (IRB No. B-2305-829-701).
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Informed consent for data collection and publication of the study was obtained from the
case patient.

DISCUSSION

The COVID-19 vaccine is generally considered safe and effective in the general population.
The adverse reactions to COVID-19 vaccines are usually mild and include injection site pain,
myalgia, fever, chills, and headache. However, it has been reported that severe symptoms
could be involved in internal organs and be life-threatening in rare cases like vasculitis,
Guillain-Barre syndrome, and myocarditis.10

EGPA, formerly known as “Churg-Strauss syndrome,” is a small vessel AAVs, which is

a multi-organ disorder.11 The prevalence in the general population is 10.7-13 cases per
million populations. The annual incidence of EGPA is 0.5-6.8 new cases/year per million
populations. It mostly affects subjects between 40 and 60 years of age, and the mean age at
diagnosis is 48 years, without a clear sex predominance.12

EGPA is classically described to evolve into three phases. The first phase is a prodromal
phase characterized by respiratory allergies, such as asthma and rhinosinusitis, and the
second phase is an eosinophilic phase characterized by peripheral eosinophilia and organ
involvement. Third vasculitis phase with clinical manifestations of small-vessel vasculitis.11

The diagnosis of EGPA mainly relies on clinical manifestations. Specific criteria are available

for the diagnosis of EGPA. This established tool is helpful for classifying EGPA in vasculitis.

The classification criteria include asthma, eosinophilia, neuropathy, pulmonary infiltrates that
are not fixed, paranasal sinus abnormalities and extravascular eosinophils, and four out of six
symptoms should be present.8 The recently revised diagnostic criteria for EGPA include seven
clinical features: clinically obstructive airway disease, nasal polyps, mononeuritis multiplex,
blood eosinophilia and evidence of extravascular eosinophilic inflammation, without the presence
of cytoplasmic-ANCA or hematuria. A score of 6 or higher is considered indicative of EGPA.9

Commonly, most patients present with asthma, sinusitis, allergic rhinitis, or nasal polyposis.
The most frequently involved site in asthma is the respiratory system, and pathological
confirmation of eosinophil infiltration in the lungs is useful for histological diagnosis.
During the vasculitic phase, skin manifestations such as subcutaneous nodules and

purpura, especially involving the legs, are clinical features. Skin biopsies generally show
leukocytoclastic vasculitis.11

Peripheral neuropathy, such as mononeuritis multiplex, is associated with axonal injury,
which is usually unilateral and asymmetric, and is the most characteristic manifestation of
peripheral nervous system involvement. During the vasculitis phase, areas of the peroneal,
tibial, and ulnar nerves are affected and patients report paresthesia and pain.11

The patient had chronic cough with intermittent wheezing sound, which suggested that
she might have asthma. However, an evaluation of asthma could not be conducted because
treatment was urgently needed. The patient presented with polyneuropathy with general
weakness, peripheral eosinophilia, and maxillary sinusitis. A skin biopsy of a blood vessel
showed an accumulation of eosinophils.
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EGPA needs to be differentially diagnosed from other vascular and eosinophilic disorders.
Other small-vessel AAVs, such as granulomatosis with polyangiitis and microscopic
polyangiitis, may have similar clinical features. However, they are not characterized by an
underlying condition of asthma or increased eosinophils in the peripheral blood or tissues.13
Hypereosinophilic syndrome (HES) may share some features such as hypereosinophilia in the
peripheral blood and eosinophilic involvement of organs or tissues. If the absolute eosinophil
count is greater than 1,500/uL, systemic symptoms are present, but no evidence of vasculitis
is found on tissue or organ biopsy, it is most likely a case of HES.14

In this case, the patient met both the classic ACR/EULAR classification criteria for EGPA and
the recently revised criteria.8,9 There is insufficient evidence to suggest causality as to whether
the vaccine triggered such reactions, but the patient’s symptoms developed after receiving the
COVID-19 vaccine (Pfizer-BioNTech), which led us to suspect an association with the vaccination.

However, the exact etiology of EGPA is not well understood. The disease is probably the
result of a complex interaction between genetic and environmental factors that trigger an
inflammatory response involving eosinophils and T and B lymphocytes.15 Environmental
factors have been identified as triggers, including exposure to various allergens, infections,
and vaccinations.1

In influenza vaccination, the same mRNA vaccine, like COVID-19 vaccination, the mechanism
that causes the AAV is the molecular similarity between vaccine components and influenza
antigen, which raises the possibility of activate the same autoimmune mechanisms.16 There
are a few cases of new or recurrent AAV have been reported following influenza vaccination.
In these patients, vasculitis developed 2—4 weeks after the vaccination.1%18

The possible association between vaccines and autoimmune disorders may be attributed to
several factors. Vaccine adjuvants, which are used to increase immune responses to vaccines,
can lead to autoimmune responses.1? There is also the possibility that the influenza vaccine
can activate the same autoimmune mechanisms as infectious antigens, owing to their
structural similarities.20

A recent study reported that IMD flares or new-onset diseases are associated with COVID-19
vaccination. They found 27 cases in five large tertiary cohorts from three in Israel, one in

the UK, and one in the USA, including 17 flares and 10 new-onsets.2! And a review of 29
cases of AAV found that 75% of the patients developed the condition following mRNA-based
COVID-19 vaccines, with p-ANCA being the most frequently identified.22

So far it has been reported that only three patients have developed new-onset EGPA after
receiving the mRNA-1273 (Moderna) or BNT162b2 vaccine. Among them, one patient
experienced an exacerbation of pre-existing EGPA following BNT162b2 vaccination.6,23,24

A possible limitation of this report could be that the causal relationship was defined mainly
by the temporal relationship as clinically practiced for most cases of drug hypersensitivity.
The other limitation could be that we do not know the possible underlying mechanisms such
as which component of the COVID-19 vaccine may trigger. However, it is very important to
recognize such a rare case of EGPA after the COVID-19 vaccination. As mentioned above, only
three cases have been reported so far in the world. Further research is needed to collect more
cases and to study underlying mechanisms.
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Herein, we report the first case of EGPA after the administration of the COVID-19 vaccine in
Korea. EGPA following vaccination is very rare, and the mechanism underlying its association
with the disease is uncertain. Clinicians should be aware that EGPA can develop following
COVIDA19 vaccination.
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