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Virus and Autoimmunity: Can SARS-CoV-2 Trigger Large Vessel Vasculitis?
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ABSTRACT

Introduction: Viral infections caninduce autoimmune diseases in susceptible patients. SARS-CoV-2 has been associated with the development
of rheumatic disease, especially small vessel vasculitis and arthritis. Typically, onset occurs days to weeks after the antigenic challenge and in
patients with mild COVID-19. We report a case of large vessel vasculitis (LVV) temporally related to SARS-CoV-2 infection.

Case description: An otherwise healthy 19-year-old woman presented with fatigue, malaise, and chest and low back pain. The symptoms had
begun 5 weeks earlier and 1 month after mild SARS-CoV-2 infection. Serological work-up revealed a marked proinflammatory state and
anaemia without signs of infectious or autoimmune disease. Computerized tomography revealed thickening and blurring of the perivascular
fat of the descending thoracic and abdominal aorta, progressing along the proximal iliac and renal arteries. Fluorodeoxyglucose positron
emission tomography confirmed inflammatory activity. Symptoms and laboratory values normalized after prednisolone treatment.
Discussion: Recent SARS-CoV-2 infection may be a trigger for LVV, including Takayasu arteritis, as well as other rheumatic diseases. A prompt
and thorough differential diagnosis is essential to exclude aortitis and LVV mimickers. Moreover, physicians should be aware of the potential
spectrum of systemic and autoimmune diseases that could be precipitated by SARS-CoV-2 infection. This will allow timely diagnosis and
treatment, with significant improvement in prognosis.
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LEARNING POINTS

e SARS-CoV-2infection can trigger large vessel vasculitis and other rheumatic diseases.

e Awareness of the association between COVID-19 and autoimmune phenomena allows for timely diagnosis and treatment with
significant improvements in prognosis.

e Vasculitis and other autoimmune diseases should be kept in mind in patients who develop proinflammatory states days to weeks after an
initial antigenic challenge.

INTRODUCTION

Viruses are major environmental factors that can trigger autoimmune phenomena in genetically susceptible individualstt. Although the
mechanisms underlying the association between viruses and autoimmunity are not entirely known, several models have been proposed and
validated. It is thought that molecular mimicry is the predominant pathway in this association!*-?l, According to this theory, viruses carry
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epitopes which are structurally similar to self-epitopes, activating B and T cells and leading to a cross-reactive response against both self-
and non-self-antigens, inducing tissue damagel*..

There is growing evidence that infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is related to the development
of autoimmunity!2%. Autoantibodies have been reported in patients with coronavirus disease 2019 (COVID-19): antinuclear antibodies
in 35%, rheumatoid factor in 19% and lupus anticoagulant in 11%[. However, the presence of antibodies is not automatically diagnostic
of new-onset rheumatic autoimmune diseases, which are actually quite rare, with vasculitis (in particular of small vessels) and arthritis
being the most common. COVID-19 can induce vasculitis by a type 3 hypersensitivity reaction, without directly damaging the vessel wall.
This inflammatory response appears days to weeks after the initial antigenic challenge and typically in patients with mild COVID-195I,
Furthermore, it is thought that some cases of long COVID are associated with large vessel vasculitis (LVV), although evidence is limited!?.
Identification of the clinical and laboratory features of new-onset rheumatic autoimmune disease is essential for timely diagnosis and
treatment. Therefore, we report a case of LVV which was temporally related to COVID-19.

CASE DESCRIPTION

A 19-year-old female Caucasian college student presented to the emergency department with general fatigue, malaise, and chest and
low back pain. Her symptoms had begun about 5 weeks earlier and gradually increased. Her general practitioner initially prescribed
symptomatic medication but later ordered blood tests when her symptoms failed to resolve. They revealed a marked proinflammatory state
with a striking elevated erythrocyte sedimentation rate (ESR 109 mm/h), increased C-reactive protein (CRP 10.73 mg/dl) and normocytic
anaemia (haemoglobin 10.4 g/dl).

At emergency department evaluation, the patient reported no cough, shortness of breath, myalgias, anorexia, significant weight loss, night
sweats or arthralgia. She also denied a history of macroscopic loss of blood or menstrual cycle irregularities. She was not aware of any fever.
The patient’s medical history was unremarkable. She had had mild SARS-CoV-2 infection about 1 month before symptom onset. Her only
regular medication was a combined oral contraception pill. She had no known contact with any ill people. She had a vaccinated pet and there
was no history of travel outside of Portugal in the last 2 years. She had unprotected sexual intercourse only with a healthy male. There was
family history (grandmother) of rheumatoid arthritis diagnosed in the third decade of life.

Onexamination, there were norelevant findings. Laboratory test results confirmed anaemia and a proinflammatory state. Electrocardiogram
and computed tomography (CT) of the thorax were unremarkable. She was admitted for further work-up and management.

Further serological work-up confirmed elevation of acute phase proteins without signs of a specific infectious or autoimmune disease (Table
1). Protein electrophoresis was normal. On the seventh hospital day, CT scans of the chest, abdomen and pelvis after the administration of
contrast were obtained. They revealed concentric and diffuse thickening of the descending thoracic and abdominal aorta with progression
along the proximal half of both common iliac and renal arteries. Thickening was associated with a clear blurring of perivascular fat (Figs. 1
and 2). In order to obtain more diagnostic information, fluorodeoxyglucose positron emission tomography (FDG-PET) was performed 5 days
later and confirmed the inflammatory activity (Figs. 3 and 4). The next day the patient started prednisolone at a dose of 60 mg/day. Three
days later her symptoms had improved and the CRP value had decreased (CRP 4.13 mg/dl). Persistent low-grade fever was also documented
during hospitalization but this also resolved. The patient was discharged on a prednisolone taper (5 mg decrease every 2 weeks).

Follow-up evaluations confirmed complete resolution of symptoms and normalization of inflammatory values and anaemia (Fig. 5).

DISCUSSION

This 19-year-old woman, who had a recent SARS-CoV-2 infection, presented with a proinflammatory state and aortitis extending to the iliac
and renal arteries. Clinical and demographic features as well as laboratory data and imaging results were compatible with Takayasu arteritis,
which is a rare non-specific inflammatory LVV, predominantly affecting the aorta and its main branches in young females!®. Currently, there
are no universally accepted diagnostic criteria for LVV® and imaging is essential for early diagnosis!®. Timely diagnosis is crucial because the
survival rate at 15 years ranges from 43% to 100% depending on disease stagel”.

In the differential diagnosis we considered diseases which mimic LVV, including common causes of infectious aortitis, such as syphilis, and
mycobacterial and bacterial infection. We also ruled out other autoimmune pathologies, including ANCA-positive vasculitides, ankylosing
spondylitis, systemic lupus erythematosus, rheumatoid arthritis and sarcoidosis as well as other entities, such asimmunoglobulin G4-related
disease and hereditary connective tissue disordersl.. We also considered that a vasculitic process could have been triggered by self-limiting
direct viral-induced vessel damage. However, the time between COVID-19 and disease onset as well as the lack of clinical or symptom
improvement before immunosuppressive treatment challenge this hypothesis®.

The possibility of an association between microorganisms and Takayasu arteritis has been extensively investigated. Viruses or bacteria,
through a molecular mimicry mechanism, are likely to initiate or increase the auto-immune process in this disease!®.
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. Patient Reference . Patient Reference
Variable Variable
value range value range
Haemoglobin (g/dl) 104 12-15 Free kappa light chain (mg/I) 13.19 3.30-19.40
White cells (/) 8300 4500- Free lambda light chain (mg/I) 11.72 5.71-26.30
11500
Free kappa:lambda ratio 1.13 0.3-1.7
150,000~
Platelet count (/ul) 369,000 450,000 6 et 1 () . 3400-
gG subclass 1 (mg, 10000
Sodium (mmol/1) 139 135-145
1gG subclass 2 (mg/l) 2141 1000-5400
Potassium (mmol/l) 4.0 3.5-5.0
1gG subclass 3 (mg/I) 357 200-1700
Lactate dehydrogenase (1U/1) 133 120-246
1gG subclass 4 (mg/I) 555 60-1300
C-reactive protein (mg/dl) 10.73 <0.5
Human leukocyte antigen B27 Negative Negative
Procalcitonin (ng/ml) <0.01 0.00-0.50
Antinuclear antibody Negative Negative
Sedimentation rate (mm/h) 109 0-20
o Anti-DNA antibody Negative Negative
Prothrombin time (INR) 1.09 0.9-1.1
. Anti-double stranded DNA antibody 0.7 0.0-15.0
D-dimer (ng/ml) 137 <250
Extractable nuclear antigen screen Negative Negative
Creatinine (mg/dl) 07 05-1.2 & & &
Urea nitrogen (mg/dl) 2% 19-49 Antimitochondrial antibody Negative Negative
Alanine aminotransferase (U/) 18 3-31 Antineutrophil cytoplasmic antibody Negative Negative
Aspartate aminotransferase (U/l) 13 3-31 Rheumatoid factor (1U/ml) 58 <140
Total bilirubin (mg/dl) 03 0.3-1.2 Citrullinated peptide antibody (U/ml) 1.2 0-10
Albumin (g/dl) 40 35.50 Cryoglobulins Negative Negative
Serum iron (pg/dl) 33 50-150 Antiparietal cell antibody (U/ml) 0.1 0.0-10.0
Serum ferritin (ng/ml) 64 30-340 Intrinsic factor antibody (U/ml) 0.3 0.0-10.0
Transferrin saturation (%) 10.7 20-45 Anti-basement membrane (U/ml) 0.2 0-10
Folic acid (ng/ml) 4.5 1.0-20.0 HIV antigen and antibodies NorT— Non.—
reactive reactive
Vitamin B12 (pg/ml) 363 179-1130 N o . .
Syphilis 1gG antibodies Negative Negative
Haptoglobin (mg/dl) 383 36-195
Epstein-Barr IgM antibodies (U/ml) <10 <20
C3 (mg/dl) 200.7 83.0-177.0
Interferon gamma release assay Negative Negative
C4 (mg/dl) 32.2 12.0-36.0
CH50 (U/ml) >99.9 41.7-95.1
18G (mg/dl) 887 650-1600
IgA (mg/dl) 116 40-350
I1gM (mg/dl) 159 50-300

Table 1. Laboratory data.

DOl:

10.12890/2022_003486 European Journal of Case Reports in Internal Medicine © EFIM 2022



European Journal

Internal Medicine

Figure 1. Contrast CT showing increased thickness of the descending thoracic aorta Figure 2. Contrast CT showing both renal arteries affected, especially in relation to their

associated with a clear blurring of perivascular fat. proximal third.

Figure 3. FDG-PET/CT showing increased uptake in the descending thoracic aorta.

Figure 4. FDG-PET/CT showing increased uptake in the descending thoracic aorta.

This fact together with the autoimmune phenomena described in association with SARS-CoV-2, suggest SARS-CoV-2-induced Takayasu
arteritis in our patient.

Some systematic reviews of case reports on COVID-19-associated vasculitis have been published®?.. Vasculitis secondary to COVID-19 is
more frequent in females, in younger individuals and after a mild-to-moderate COVID-19 disease coursel®l. Typically, the vasculitis appears
approximately 1 month after SARS-CoV-2 infection and has an overall good prognosis with a positive response to treatment!®. Our patient
had several features similar to those of previous cases, although the scarcity and heterogeneity of available case reports makes it difficult to
define typical patient characteristics. For that reason, case reports such as ours should continue to be published.

In our case, the clinical picture and temporal sequence suggest, but do not prove, that COVID-19 was a causal factor in LVV. Furthermore, we
cannot completely rule out the possibility that there was a casual association or only isolated and idiopathic aortitis.

We believe that clinicians should be aware of the spectrum of rheumatic autoimmune diseases that may be precipitated by SARS-CoV-2
infection, as this will allow for the timely diagnosis and treatment of these conditions.
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SARS-CoV-2 infection.

Mid

February Symptoms onset: general fatigue, malaise and chest and low back pain.

Blood tests: marked proinflammatory state and anaemia.

Extensive serological work-up: elevation of acute phase proteins without signs of a specific infectious,
autoimmune or neoplastic disease.

CT scans revealed concentric, harmonious and diffuse thickening of the aortic axis with progression along
the proximal half of both common iliac arteries and both renal arteries.

PET-FDG confirmed inflammatory activity in the previously mentioned vascular regions. The next day the
patient began prednisolone at a dose of 60 mg/day.

Symptoms improved and the CRP value decreased (CRP 4.13 mg/dl). Low-grade fever resolved. She was
discharged on a prednisolone taper.

Complete resolution of symptoms and normalization of inflammatory values. Anaemia had also normalised.

Figure 5. Disease work-up, course and treatment response.
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