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IgA vasculitis with transient glomerular hematuria, diarrhea,
and pericarditis following COVID-19 mRNA vaccination in a young
patient with possible pre-existing ulcerative colitis
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Abstract

Exacerbations or de novo autoimmune/autoinflammatory disease have been reported after COVID-19 vaccination. A young
male presented with cutaneous IgA vasculitis with glomerular hematuria, diarrhea and pericarditis following his second
COVID-19 mRNA vaccination. He also showed positivity for proteinase 3 anti-neutrophil cytoplasmic antibody (PR3-
ANCA) and anti-cardiolipin antibody. Skin biopsy was compatible to IgA vasculitis. His purpura subsided and hematuria
spontaneously disappeared. Treatment with anti-inflammatory medications and prednisolone resolved the pericarditis. He
had a history of persistent diarrhea, and colonic biopsies showed possible ulcerative colitis without vasculitis. Kidney
biopsy after prednisolone therapy revealed minor glomerular abnormalities without any immune reactants and did not show
vasculitis. After prednisolone treatment, PR3-ANCA decreased in a medium degree despite of improvement of symptoms
and inflammatory data, suggesting that his PR3-ANCA may be associated with ulcerative colitis. The cause of the transient
glomerular hematuria was unclear, however, it might be caused by focal glomerular active lesions (glomerular vasculitis)
due to vaccine-induced IgA vasculitis with nephritis. This case highlights that COVID-19 mRNA vaccination can activate
multiple autoimmune/autoinflammatory systems. The conditions might help us better understand the mutual mechanisms
of the relevant disorders.

Keywords COVID-19 mRNA vaccine - IgA vasculitis - Pericarditis - Proteinase 3 anti-neutrophil cytoplasmic antibody -
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Introduction

Vaccines have been shown to trigger an immune response
that leads to a broad spectrum of autoimmune diseases [1].
Watad et al. reported the first large series description of new-
onset or flare of immune-mediated diseases such as peri-
carditis, IgA vasculitis (IgAV), myasthenia gravis, multiple
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sclerosis and arthritis temporally associated with COVID-19
mRNA vaccination [2]. Associations between COVID-19
mRNA vaccines and new-onset or recurrent glomerular dis-
eases have also been reported [3].

We describe a young male who developed cutaneous
manifestations of IgAV with glomerular hematuria, diarrhea
and pericarditis after receiving his second dose of COVID-
19 mRNA vaccine. He also showed positivity for protein-
ase-3 anti-neutrophil cytoplasmic antibody (PR3-ANCA)
and anti-cardiolipin antibody. The features with activation
of multiple autoimmune/autoinflammatory systems in our
case are extremely rare. The possible clinicopathological
interpretation is discussed.
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Case report

An 18-year-old male presented to our emergency room
with a fever of 39.0 °C and walking difficulty due to the
tenderness of the edematous right lower limb. Palpable
purpura of up to 5 mm size were scattered on both feet and
one 3 mm size blood blister was observed. He received his
second dose of the Pfizer-BioNTech mRNA COVID-19
vaccine 6 days prior and had a fever and purpura/erythema
in both lower legs 1 day after vaccination. His clinical
picture was shown in Fig. 1. The patient was treated with
topical clobetasol propionate ointment and oral levoceti-
rizine hydrochloride. However, the eruption expanded to
both lower limbs. Laboratory data observed at the derma-
tology unit 8 days after vaccination are shown in Table 1.
C-reactive protein (CRP) was positive. Trace protein and
microscopic hematuria with dysmorphic red blood cells
(RBCs) in urine were found. Skin biopsy revealed a neu-
trophilic infiltrate with leukocytoclasia around the blood
vessels with IgA deposition (Fig. 2A-C), which was com-
patible with IgAV. However, his PR-3 ANCA and anti-car-
diolipin IgG titers were elevated. Computed tomography
of the chest and paranasal sinus did not show any lesions
suggesting granulomatosis with polyangiitis or pulmonary
hemorrhage. Kidney biopsy was planned for evaluation of
nephritic syndrome. Diarrhea began 10 days after vaccina-
tion. 14 days after vaccine shot, he came to our emergency
room complaining of chest pain upon deep breathing. His
electrocardiogram (ECG) showed normal sinus rhythm
with ST-segment elevation in leads I, II, aVF and V2-6,
suggesting acute pericarditis (Fig. 3). He was admitted to
our hospital.

He had a history of childhood asthma and atopic der-
matitis and sometimes had persistent and repetitive diar-
rhea and abdominal pain over the last 3 years. Ramosetron
hydrochloride was prescribed for a diagnosis of irritable

Fig.1 The clinical picture of
the patient. PSL; prednisolone,
PR3-ANCA; proteinase 3-anti-
neutrophil cytoplasmic antibody

bowel syndrome without colonoscopic examination. He
did not have a history of COVID-19 infection. Physical
examination showed alert consciousness, body tempera-
ture of 37.3 °C, blood pressure of 95/43 mmHg and heart
rate of 111/min. All the eruptions completely healed
15 days after vaccine shot. His other physical examinations
were unremarkable. The polymerase chain reaction test
for COVID-19 was negative. His troponin T level was
normal. Chest X-ray showed no acute cardiopulmonary
changes. The echocardiogram showed a normal ejection
fraction of 61% and no regional wall motion changes or
pericardial effusion. He was tentatively diagnosed with
post-COVID-19 vaccination pericarditis and treated with
loxoprofen sodium hydrate and colchicine. His chest pain
did not completely disappear, so oral prednisolone 30 mg/
day was started 3 days after the appearance of chest pain.
On the same day his glomerular hematuria was confirmed
to be normalized. His chest pain soon resolved after cor-
ticosteroid administration. Serology for common viral
causes of pericarditis, such as echovirus, influenza virus
types A and B, coxsackievirus groups A and B, and human
immunodeficiency virus, was negative.

He also complained of slight abdominal pain and diar-
rhea, which resolved 3 days after corticosteroid therapy.
Esophagogastroduodenoscopy showed benign erosion in the
stomach without findings of vasculitis in the biopsy speci-
men. Colonoscopy revealed nonspecific colitis in the ascend-
ing colon, transverse colon and sigmoid colon, suggesting
inflammatory bowel disease or infectious colitis. Colonic
biopsy showed mildly to severely inflammatory cell infiltra-
tion with lymphocyte and eosinophil in the lamina propria
and mild crypt structural alterations in the ascending colon
and transverse colon (Fig. 4A). In the sigmoid colon, wide-
spread disappearance of the epithelium and erosion replaced
with inflammatory granulation tissue in association with
severely inflammatory infiltrated cells with lymphocyte and
eosinophil were seen (Fig. 4B, C). There was no vasculitis,
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Table 1 Laboratory data at dermatology unit

Urine

Protein Trace
Occult blood 3+
Red blood cell 20-29/high power field
White blood cell 5-9/high power field
Red blood cell Dysmorphic
Protein 0.10 g/g creatinine
NAG 16.1 U/L (0.7-11.2)

al-Microglobulin
Complete blood count
WBC
Eosinophil
Hb
Platelet
Blood chemistry
Total protein
Albumin
Urea nitrogen
Creatinine
Aspartate aminotransferase
Alanine aminotransferase
Lactate dehydrogenase
Fibrinogen
Prothrombin time
D-dimer
Immunologic test
IeG
IgA
CHS50
C3
C4
C-reactive protein
Antinuclear antibody
Anti-dsDNA antibody
MPO-ANCA
PR3-ANCA
Cryoglobulin
Immune complex (C1q)
Anti-cardiolipin IgG
Anti-CLp2GP1
HBs antigen
HCYV antibody

34.4 mg/L (1.0-5.0)

15,100/uL
151/uL

12.3 g/dL
67.4x 10*/uL

6.5 g/dL

2.6 g/dL

5.9 mg/dL

0.78 mg/dL

13 U/L

8 U/L

144 U/L

643 mg/dL (200—400)
12.2's (0-14)

4.9 pg/mL (0-0.9)

1771 mg/dL

212 mg/dL

60 U/mL (32-58)
130 mg/dL (65-135)
27 mg/dL (13-35)
15.9 mg/dL

x40>

1.6 IU/mL (<9.0)
1.0>U/mL (<3.4)
>350 U/mL (<3.4)
Negative
1.5>pg/mL (0-3)
31 U/mL (0-9.9)
1.6 U/mL (0-3.4)
Negative

Negative

The values in the parentheses show the normal range

NAG N-acetyl-p-D-glucosaminidase,

MPO-ANCA myeloperoxi-

dase-anti-neutrophil cytoplasmic antibody, PR3-ANCA proteinase
3-anti-neutrophil cytoplasmic antibody, antibody anti-CLF2GPI,
anti-cardiolipin p2-glycoprotein-1 antibody, HBs hepatitis B surface
antigen, HCV hepatitis C virus

but vascular proliferation and endothelial swelling were
found within inflammatory granulation tissue (Fig. 4D).
Immunohistochemistry for cytomegalovirus was negative.
These acute-on-chronic inflammatory changes did not con-
tradict active ulcerative colitis (UC).

Although his glomerular hematuria had spontaneously
disappeared before corticosteroid therapy, kidney biopsy
was performed 9 days after corticosteroid administration to
evaluate the presence of IgAV nephritis or ANCA-associated
glomerulonephritis. Kidney biopsy revealed minor glomeru-
lar abnormalities of 58 glomeruli and no tubulointerstitial
lesions. Two glomeruli included 5 polymorphonuclear leu-
kocytes (Fig. 5A) and 8 glomeruli had 1-3 polymorpho-
nuclear leukocytes. Erythrocytes in a group were found in
some tubular lumens (Fig. 5B). There were no depositions
of immune reactants on immunofluorescence and no elec-
tron-dense deposits on electron microscopy. The glomerular
basement membrane thickness was within the normal range
between 250 and 350 nm on electron microscopy.

He was discharged with a plan of tapering the predniso-
lone with careful observation of any symptoms or labora-
tory findings related to vasculitis. Although his CRP level
and urinalysis had been normal and his ECG had normal-
ized, the PR3-ANCA titer remained high, suggesting that
PR3-ANCA may not be associated with ANCA-associated
vasculitis. He again complained of diarrhea and abdominal
pain when prednisolone was tapered to 12.5 mg/day at a fol-
low-up 4.5 months after corticosteroid therapy. The repeated
colonoscopy with colonic biopsy showed nonspecific colitis
again. However, he showed bloody stool afterwards. There-
fore, he was diagnosed as possible UC and 5-aminosalicylic
acid was started. The PR3-ANCA titer had been maintained
with about 200 U/mL, but anti-cardiolipin antibody titer
gradually normalized.

Discussion

A direct causal relationship between COVID-19 vaccina-
tion and autoimmune/autoinflammatory disease has yet to
be firmly established. Vojdani et al. [4] demonstrated that
anti-severe acute respiratory syndrome coronavirus (SARS-
CoV-2) antibodies reacted with 28 tissue antigens, repre-
senting diverse tissue groups that included barrier proteins,
gastrointestinal, thyroid and neural tissues, and more, sug-
gesting the potential risk for autoimmunity with COVID-19
vaccination.

So far, 1 case of uncertainty of pre-existing of IgAV, 3
cases of reactivation and 8 cases of new-onset of IgAV fol-
lowing COVID-19 vaccination have been reported in detail
[5-16]. Nine cases received mRNA vaccine. Interestingly,
a link between the increase in anti-SARS-CoV-2 spike IgA
and the reactivation of pre-existing IgAV after COVID-19
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Fig.2 The findings of skin biopsy. A Inflammatory cell infiltration in
the upper dermis (arrow). Hematoxylin—eosin staining. Original mag-
nification X 100. Bar=200 pm. B A neutrophilic infiltrate with leuko-
cytoclasia (asterisks) and eosinophils (arrowheads) are found around

Fig. 3 Electrocardiogram

on admission. Normal sinus
rhythm with ST-segment eleva-
tion in leads I, II, aVF and V2-6
is found

a¥R

aV¥F

vaccination has been suggested [8]. Eight patients showed
symptoms of IgAV after the first dose, and 4 showed symp-
toms approximately 7-20 days after the second dose. Eight
cases were associated with renal involvement, and among
them only one case showed gross hematuria and others
microscopic hematuria. Most cases showed self-remission
or relatively early resolution after corticosteroid treatment.
In our case, the purpura and glomerular hematuria improved
spontaneously, within approximately 2 weeks after the onset
like many reported cases. Kidney biopsy after corticosteroid
treatment did not show any vasculitic changes. However, the
focal existence of intraglomerular polymorphonuclear leuko-
cytes and intratubular erythrocytes might indicate residual
glomerular inflammation. It is unlikely that the kidney find-
ings resulted from ANCA-associated glomerulonephritis
because some glomerular injuries should have remained in
the early phase of corticosteroid treatment.

IgAV nephritis and IgA nephropathy (IgAN) have been
shown to share the mesangial deposition of galactose-defi-
cient IgA1 [17], suggesting similar disease mechanisms
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the blood vessel consists of endothelial cells with nuclear swelling
(arrows). Hematoxylin—eosin staining. Original magnification x400.
Bar=20 pm. C Direct immunofluorescence shows IgA deposits
within upper dermal blood vessels
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of them. It was reported that the sequential events involv-
ing nephritogenic IgA from IgAN-prone mice showed that
injected IgA had strong affinity to mesangial, subepithelial
and subendothelial lesions with acute glomerular cellular
activation in nude mice, suggesting all glomerular cellular
elements are plausible target for injuries which explain the
mechanisms leading to hematuria [18]. The deposits dis-
appeared 24-h after single nephritogenic IgA injection,
indicating that glomerular IgA deposition in IgAN may be
expressed under the balance between deposition and clear-
ance [18]. We speculated that IgA deposits could be removed
spontaneously if the production period of nephritogenic IgA
is transient, and glomerular inflammation can almost subside
with corticosteroid treatment before kidney biopsy. Interest-
ingly, it was suggested that rupture of focal glomerular base-
ment membranes caused by intracapillary leukocyte influx
(glomerular vasculitis) is the main progressive factor in the
early stage of IgAN other than the mesangial IgA deposition
[19]. This might be a mechanism of glomerular hematuria in
our patient. Therefore, it is conceivable that the glomerular
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Fig.4 A colonic biopsy. A Mildly to severely inflammatory infil-
tration cell with lymphocyte and eosinophil in the lamina pro-
pria and mild crypt structural alterations in the transverse colon is
found. Hematoxylin—eosin staining. Original magnification X 100.
Bar=100 pm. B Widely disappeared epithelium with erosion and
inflammatory granulation tissue associated with many inflammatory
infiltrated cells are found in the sigmoid colon. Hematoxylin—eosin

Fig.5 Kidney biopsy findings.
A A light micrograph shows a
glomerulus with a few polymor-
phonuclear leukocytes (arrows)
in the glomerular capillary
walls. Original magnifica-

tion X 400. Periodic acid-Schiff.
Bar=100 pm. B There are
erythrocytes in a group in
some proximal tubular lumens
(asterisks). Original magnifica-
tion X 200. Hematoxylin—eosin/
Periodic acid-methenamine
silver staining. Bar=50 pm

hematuria in our case was derived from transient mecha-
nisms causing IgAV nephritis following COVID-19 vaccina-
tion. Detection and investigation of patients with new-onset
IgAV nephritis/IgAN after COVID-19 vaccination are a
unique opportunity to understand the trigger mechanisms.
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staining. Original magnification X 100. Bar=100 pm. C Eosinophils
are found in the inflammatory granulation tissue (arrows). Hema-
toxylin—eosin staining. Original magnificationx200. Bar=20 pm.
D The area of the square in Fig. 3B shows vascular proliferation and
endothelial swelling without vasculitis within inflammatory granula-
tion tissue (arrows). Hematoxylin—eosin staining. Original magnifica-
tion X 200. Bar=20 pm

The most common presentation after COVID-19 vac-
cine myocarditis or pericarditis is chest pain, followed
by fever, and rarely headache, cough, and dyspnea [20].
Symptoms appear approximately 2-3 days after vaccina-
tion, most often after the second dose, and are associated
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with elevated troponin and CRP and an ECG with ST ele-
vations in most reports [20]. Our patient did not have sig-
nificant signs of myocardial injury, arrhythmia, or hemo-
dynamic instability, refuting myocarditis. Most reported
cases require hospitalization for up to 4 days but are still
considered mild [20]. Our case also had a favorable clini-
cal course.

We thought that our patient had possible UC before the
first dose of COVID-19 vaccine based on his clinical mani-
festations and pathology [21]. His UC might be exacerbated
by vaccine shot. So far, only one case with UC flare-ups
following COVID-19 mRNA vaccination in the setting of
long-term remission history was reported [22]. It has been
reported that PR3-ANCAs are associated with UC in adults
[23], and PR3-ANCA by chemiluminescence immunoassay
was reported to be highly specific for distinguishing between
UC and Crohn's disease [24]. Interestingly, it was also
shown in adults that PR3-ANCA reactivity decreases with
UC duration, being 48.5% with 0-2 years and 16.7% with
17-20 years [23]. The persistent positivity of PR3-ANCA
without vasculitic features after corticosteroid treatment in
our patient may have been associated with UC.

A significant number of patients with inflammatory bowel
disease are positive for antiphospholipid antibodies [25] or
anti-cardiolipin antibodies [26] without thrombotic events.
On the other hand, a few cases of thrombocytopenia and
thrombotic events resembling antiphospholipid syndrome
have been reported to develop following COVID-19 vac-
cination. In these cases, the pathogenesis is thought to be
related to acquired thrombosis [27]. Though his fibrinogen
and D-dimer were transiently elevated before admission,
our patient did not show acquired thrombosis on ultrasound
screening. Therefore, his anti-cardiolipin might have been
also related to pre-existing UC.

The present case highlights that COVID-19 vaccination
can activate multiple autoimmune/autoinflammatory systems
because it is difficult to understand that these observations
are merely coincidental. Pre-existing UC as autoinflamma-
tory disease might have made the patient prone to develop
the conditions he did following COVID-19 vaccination. It
is likely that similar triggering mechanisms may be respon-
sible for causing an autoimmune-mediated reaction in the
situations. Toll-like receptors are thought to play a role in
the pathogenesis of IgAV/IgAN, pericarditis/myocarditis
and UC [28-30]. After uptake of double-stranded RNA
byproducts in COVID-19 mRNA vaccine it may stimulate
Toll-like receptors, resulting in a cascade of intracellular
processes activating an innate immunity-driven cascade of
humoral- and cell-mediated immunity [29]. It is hoped that
an accumulation of analyses of the activation of multiple
autoimmune/autoinflammatory systems by vaccination will
help us better understand the mechanisms of the relevant
disorders.
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