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Abstract
COVID-19 has caused a tremendous impact on health and well-being of individuals throughout
the world. This not only is limited to direct effects of SARS-CoV-2 but also to post-infectious
consequences. Here we describe a case of post mild COVID-19 in an unvaccinated young woman
with incident thyroiditis, rash, synovitis, and ANCA positivity. Post-COVID rheumatological and
endocrinological sequelae require further awareness among clinicians and in-depth research.
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Our patient was a 19-year-old previously healthy Caucasian female who had been diagnosed
with COVID-19 at the end of January 2021 by PCR during her routine weekly testing at college.
Original symptoms consisted of a brief episode of chest discomfort around the time of her PCR
test which resolved in less than 24 h and then loss of sense of taste and smell for several days.
One month later, she noticed a patchy red rash on her cheeks, forehead, neck, and hands. She
was seen by a dermatologist who described the rash as erythematous patches on face and fingers,
accompanied by periungual erythema and violaceous papules over Proximal Inter Phalangeal (PIP)
and Metacarpophalangeal (MCP) joints of both hands. Shortly after the rash appeared, the patient
noticed pain and stiffness of hands, knees, and feet, and difficulty going down steps. She was initially
treated with topical steroids and tacrolimus and rash subsequently resolved.
In our office she presented with persistent joint pain, stiffness, and swelling as well as morning
stiffness of more than one hour duration that was alleviated by ibuprofen. She also had experienced
anorexia and lost 10 pounds. She reported livedoid rash after taking shower. Her exam showed
synovitis of PIP and MCP joints. The rest of the examination was unremarkable.
Laboratory studies revealed mild leukopenia with white blood cell count of 3.64 k/µl, absolute
lymphocyte count of 0.60 k/µl, microcytic anemia with hemoglobin of 11.3 g/dL, the latter two
still persisted after two weeks. Platelet and absolute neutrophil counts were normal. Urinalysis was
abnormal for hemoglobin (2+) and protein (2+) but the patient reported recently finishing her period.
Repeat urinalysis two weeks later was normal. Her blood creatinine level was normal. Her elevated
aspartate aminotransferase (118 U/L) and alanine aminotransferase (64 U/L) further increased to
138 U/L and 149 U/L, respectively, after two weeks. The viral hepatitis panel was negative. Ferritin,
anti-smooth muscle, and and-mitochondrial antibody levels were normal. Remarkably, Thyroid
Stimulating Hormone (TSH) was highly elevated at 177.0 µU/ml. As well as anti-thyroid peroxidase
(TPO) antibody with level of 4,680.1 IU/ml but with normal levels of anti-TSH receptor binding and
stimulating antibodies. Her T4 level was normal. Her erythrocyte sedimentation rate, C-reactive
protein, rheumatoid factor, anti-citrullinated peptide IgG, complement function assay, C3 and C4
levels were all within normal range. Almost four months after her bout of COVID, anti-cardiolipin
IgG, IgM, and IgA antibodies tested normal but patient had elevated D-Dimer of 1,970 ng/mL and
fibrinogen clot assay was elevated at 425 mg/dL. Her direct Coombs assay was normal.
Almost five months after her bout of COVID, anti-nuclear antibody by indirect
immunofluorescence assay showed >1:1280 homogenous pattern with negative extractable nuclear
antigen panel and double-stranded DNA antibody by both enzyme immunoassay and the Crithidia
assay. Interestingly, she was positive for Perinuclear Anti-Neutrophil Cytoplasmic Antibody
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(p-ANCA) by indirect immunofluorescence assay confirmed by
multiplex flow immunoassay for anti-Myeloperoxidase (MPO)
antibody.

remains lymphopenic. This case highlights the need to raise
awareness among clinicians and to encourage research to unravel
this uncharted territory.

She underwent chest X-ray and liver/spleen ultrasound exam
which showed no abnormalities including no pleural effusion on
CXR. Thyroid ultrasound showed heterogeneous echotexture of the
bilateral thyroid lobes with no discrete nodules seen. Transthoracic
echocardiogram showed no abnormalities. She received tentative
diagnosis of unspecified Systemic Lupus Erythematosus (SLE) and
was started on levothyroxine (50 µg/day), prednisone (20 mg/day
tapered to 10 mg/day), and hydroxychloroquine (200 mg/day) with
some improvement of her synovitis and thyroid function. As of this
writing, the patient is on the above-mentioned medications and her
clinical status has significantly improved.

Consent for Publication
Written informed consent was obtained from the patient for
publication of this case report and any accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal.
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Discussion and Conclusion
Post-COVID non-infectious sequelae are not uncommon [1].
Thyroid abnormalities, however, are less commonly reported [2-5].
This case is unique as she had a mixture of autoimmune phenomena
reminiscing of SLE, rheumatoid arthritis, Hashimoto thyroiditis,
and ANCA-associated vasculitis. Given the descriptions, the rash
could very well look like pernio-type that has been reported postCOVID. The livedoid rash, however, can be seen in ANCA-associated
vasculitidies. Her increasing liver enzymes and her positive ANA and
p-ANCA are all among the criteria for autoimmune hepatitis but she
did not fulfill the criteria for diagnosing autoimmune hepatitis [6].
The constellation of all of her signs and symptoms and laboratory
tests abnormalities made a clear-cut diagnosis very challenging.
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Given the reported cases of subacute thyroiditis [4], it is possible
that the initial direct viral invasion made her thyroid tissue exposed
to her immune system and a strong immune response was triggered
against TPO. Given the structural homology between TPO and
MPO [7], immunological tolerance to MPO was possibly broken,
hence her positive p-ANCA and anti-MPO result. Conversely,
elevated circulating level of Neutrophil Extracellular Traps (NETs)
during COVID [8] broke immunological tolerance to MPO, as
NETs are studded with MPO, and then cross-reactivity to TPO
ensued. Other than recent hair loss, patient is doing well on
levothyroxine, prednisone, and hydroxychloroquine though she
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