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New onset rheumatoid arthritis with refractory
hyper-eosinophilia associated with inactivated
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Abstract
COVID-19 vaccines are considered one of the primary strategies for countering the pandemic. While
mRNA based and viral vector-based vaccines have been predominantly used, inactivated SARS-CoV-2
vaccines are being manufactured in countries such as China and India. Post approval, rare but serious
adverse events such as myocarditis and stroke have been observed with mRNA based and viral vectored
COVID-19 vaccines. Inactivated vaccines in general have shown better tolerability in clinical trials. Here
we report the �rst case of new-onset seropositive rheumatoid arthritis (RA) with rheumatoid nodules and
refractory reactive eosinophilia within two weeks of receiving an inactivated COVID-19 vaccine
(COVAXIN).

Introduction
COVID-19 vaccines are considered one of the primary strategies for countering the pandemic. While
mRNA based and viral vector-based vaccines have been predominantly used, inactivated SARS-CoV-2
vaccines are being manufactured in countries such as China and India. Post approval, rare but serious
adverse events such as myocarditis and stroke have been observed with mRNA based and viral vectored
COVID-19 vaccines.1,2 Inactivated vaccines in general have shown better tolerability in clinical trials. Here
we report the �rst case of new-onset seropositive rheumatoid arthritis (RA) with rheumatoid nodules and
refractory reactive eosinophilia within two weeks of receiving an inactivated COVID-19 vaccine
(COVAXIN).

Case Report
An elderly female in the late 50s with a medical history of hypertension, well controlled on amlodipine
and hydrochlorothiazide therapy, developed acute onset facial pu�ness, dysphagia, tongue, and neck
swelling, with an onset one week after the �rst dose of COVAXIN. Leucocytosis with eosinophilia in her
general blood picture had prompted referral to our centre. She had no personal or family history of an
autoimmune or allergic disorder. Swelling was observed on her face, tongue, and neck. Rest of the
physical examination was non-contributory. Further workup was performed focusing on rising eosinophil
counts (>30%). Her serum total IgE was high. Stool examination was negative for parasitic ova, cysts, or
atypical organisms. Though no cardiac symptoms were present, the B-type natriuretic peptide levels were
elevated nearly four times of the upper limit of normal. An upper gastrointestinal endoscopy and biopsy
performed as part of evaluation for dysphagia revealed no abnormalities, neither did a cardiac magnetic
resonance imaging. The patient was started empirically on oral prednisolone at a low dose of 10 mg once
daily, considering a provisional diagnosis of vaccine induced eosinophilia with asymptomatic
myocarditis. Her initial complaints improved over the next one month, but she developed a few bony
nodules near both her elbow joints. This was followed by severe pain and swelling of bilateral elbow,
wrist, metacarpophalangeal (MCP) and proximal interphalangeal (PIP) joints, sparing the distal
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interphalangeal joints (DIP). Serology for collagen vascular diseases was performed, and a high titre of
rheumatoid factor (RA factor) and anti-cyclic citrullinated peptide (anti-CCP) were observed. Other auto
antibodies including anti-nuclear antibody were not detected. The patient’s eosinophilia persisted rising
up to 55% on differential count. A bone marrow biopsy was performed which revealed a hypercellular
marrow with 90% morphologically normal eosinophils (Figure 1). Biopsy of the elbow nodules showed
palisading granulomas with cores of necrobiotic collagen, consistent with rheumatoid nodule. The
patient was diagnosed as a case of new onset rheumatoid arthritis following inactivated COVID-19
vaccine, and was started on weekly methotrexate 7.5 mg, and daily prednisolone 20 mg and
indomethacin 75 mg for pain control. Initial response in pain was signi�cant, and the patient is on follow-
up.

Discussion
Patients with autoimmune diseases were largely excluded from the controlled trials of COVID-19
vaccines. As such, the interaction of vaccines with the underlying autoin�ammatory state has been
observed in few real-world studies.3,4 Post approval, rare but serious adverse events including vaccine
induced thrombosis and thrombocytopenia (VITT) and myocarditis have been reported with adenoviral
vectored and mRNA based COVID-19 vaccines.1,2,5 The inactivated vaccines in general have displayed a
favourable safety pro�le in controlled settings. In rare circumstances, however, cardiac, and new onset
musculoskeletal phenomena have been reported. We previously reported a case of hyper-eosinophilia
with symptomatic myocarditis, facial, hand and ankle edema in a medical professional within days of his
�rst dose of COVAXIN.6 New onset reactive arthritis has been observed in elderly patients after
administration of the inactivated vaccine, CoronaVac.7 Flares of systemic rheumatic disease have been
observed in around 15% of recipients of COVID-19 vaccines, largely the mRNA vaccines. Majority of such
�ares have been reported to be of moderate-severe category with some persisting for more than 3 weeks.3

To our knowledge, this is the �rst case of new onset rheumatoid arthritis with characteristic rheumatoid
nodules post COVID-19 vaccine. The associated hyper eosinophilia was refractory to steroid therapy.
Though the patient had elevated BNP levels, there were no symptoms or signs of cardiac involvement.
However, subclinical myocarditis cannot be ruled out. The lady had a background history of controlled
hypertension. Previously, women and those with pre-existing hypertension each have been shown to be
associated with a two-times higher odds of development of adverse events following immunization.8 The
mechanisms of autoimmune induction by inactivated COVID-19 vaccine needs to be delineated. It can be
related to the aluminium hydroxide adjuvant present in the vaccine. Autoimmune/in�ammatory
syndromes induced by adjuvant (ASIA) was �rst described in 2011 by Shoenfeld and Agmon-Levin.
Aluminium in adjuvants is known to cause preferential Th2 based IL-5 stimulation that can explain hyper
eosinophilia and autoantibodies seen in the patient. The musculoskeletal in�ammation can also be
explained by the NOD-like receptor protein family 3 (NLRP3) driven release of IL-1 and IL-18 by
aluminium. Persons with certain HLA alleles such as HLA-DRB1 might be at increased risk.9 Auto-
antibodies generated as a response to viral proteins due to cross-reactivity, and direct toxicity by the Spike
or other viral proteins, may be other tentative pathogenetic pathways.10
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The case is interesting as the �rst reported case of a new onset connective tissue disorder following
inactivated COVID-19 vaccine administration. The rapidity of disease progression including appearance
of rheumatoid nodules is another atypical feature of this case. Focused research is needed on
autoimmune complications resulting from COVID-19 vaccines, and there is also a constant need to
update guidelines for vaccinating patients with autoimmune conditions using diverse vaccine types,
including the updating of potential contraindications.
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Legend not included with this version.


