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Abstract

Background Henoch—Schonlein purpura (HSP) is an IgA-mediated systemic small-vessel vasculitis (IgAV) that typically
presents with a variable tetrad of symptoms. HSP if often preceded by respiratory tract infections, vaccinations, drugs or
malignancies. During the recent COVID-19 pandemic multiples cases of HSP have been described after both infection
and vaccination for SARS-CoV2. This study aims to perform a systematic review of literature and describe an additional
complicated case of de-novo HSP appeared after the administration of the third dose of a mRNA-SARS-CoV2 vaccination.
Methods Electronic bibliographic research was performed to identify all the original reports describing cases of de-novo
HSP or IgAV appeared after respiratory infection or vaccine administration for SARS-CoV2. We included all case series or
case reports of patients who respected our inclusion and exclusion criteria.

Results Thirty-eight publications met our pre-defined inclusion criteria, for an overall number of 44 patients. All patients
presented with palpable purpura variable associated with arthralgia, abdominal pain or renal involvement. Increased levels
of inflammation markers, mild leukocytosis and elevated D-dimer were the most common laboratory findings. Up to 50%
of patients presented proteinuria and/or hematuria. Almost all skin biopsies showed leukocytoclastic vasculitis, with IgA
deposits at direct immunofluorescence in more than 50% of cases.

Conclusions Our results suggest that the immune response elicited by SARS-CoV2 vaccine or infection could play a role in
the development of HSP. Current research suggests a possible role of IgA in immune hyperactivation, highlighted by early
seroconversion to IgA found in some COVID-19 patients who develop IgA vasculitis.

Keywords Henoch—Schonlein purpura - IgA-mediated vasculitis - SARS-CoV?2 vaccination - SARS-CoV2 infection

Case report

A Caucasian 26-year-old male with celiac disease since the
age of 6 presented to Emergency Room with healing pap-
ules on his feet and multiple, discrete to confluent palpable
purpura with few central vesicles distributed symmetrically
in lower limbs, auricles, elbows and hands, accompanied
by burning pain (Fig. 1). The rash was associated with
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arthralgia of knee and small joints of hands and feet, with-
out joint swelling, and epigastric burn. He followed a strict
gluten-free diet since the diagnosis and serology for celiac
disease maintained always negative. His previous medical
history was otherwise unremarkable, and he referred not to
take any medications at home.

The patient developed these lesions five days after the
administration of the third dose of an mRNA SARS-CoV2
vaccination.

Laboratory investigations revealed normal blood cells
count, electrolytes, renal and liver functions, and coagulation
profile. Markers of inflammation were slightly increased.
Tumor-markers were normal, as were viral serologies,
autoantibodies, except for anti-nuclear antibodies with low
titer, lupus anticoagulant, and anti-Cardiolipin IgG with
very low titer, 20.5/20 U/ml. The nasopharyngeal swab for
SARS-CoV2 resulted negative.
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Fig. 1 a Multiple purpuric lesions. The rash was palpable, non-pruritic, non-blanching; b Patient’s feet rash, characteristic of Henoch—Schonlein

purpura

Absence of proteinuria in 24 h urine collection suggested
no kidney involvement.

Skin biopsy of the lesion on the left leg revealed a leu-
kocytoclastic vasculitis, with IgA deposits showed at direct
immunofluorescence.

The clinical presentation was consistent with EULAR/
PRINTO/PRES classification criteria for HSP [1], thereby,
diagnosis of Henoch—Schonlein purpura was made.

The patient was treated with oral prednisone 1 mg/Kg
for two weeks, with rash improvement; at the steroid taper-
ing, new skin lesions appeared, therefore, azathioprine was
added. After two more weeks therapy, due to mild increase
in amylase and lipase, and absence of clinical response,
azathioprine was replaced by cyclosporine. This time
skin lesions gradually improved until complete resolution.
Cyclosporine was maintained at a stable dosage for about
3 months and subsequently interrupted without symptoms
relapse.

Introduction

Immunoglobulin A (IgA) vasculitis (IgAV) or
Henoch—Schonlein purpura (HSP) is an IgA mediated
systemic small-vessel vasculitis disorder that arises most
commonly in childhood. It affects about 10 to 20 chil-
dren < 17 years of age per 100.000 per year. Over 90% of
patients have less than 10 years, with a peak incidence of
70 per 100.000 per year in children between the ages of 4
and 6 years; males are usually more affected that females
(M/F=1.2/1) [2]. Although adult cases of IgA vasculitis
are less frequent, adults commonly have significantly worse
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renal outcomes than children do. Among adults, the inci-
dence is 3.4 to 14 cases per million per year [3]. IgAV occurs
primarily in winter, autumn and spring but rarely in summer
months, maybe due to the associations with infections [4, 5].

HSP is a self-limiting multiorgan disorder that typically
presents with a variable tetrad of symptom, including pal-
pable purpuric rash, arthralgia, abdominal pain and renal
involvement.

The diagnosis of HSP is clinically made and is based
on the European League Against Rheumatism (EULAR)/
Paediatric Rheumatology International Trials Organisation
(PRINTO) [1] /Paediatric Rheumatology European Society
(PRES) revised classification criteria developed in 2010.
They consist of mandatory and supportive criteria: the man-
datory one is the presence of palpable purpura in the absence
of thrombocytopenia, while the supportive criteria involve at
least one of the following: acute onset of diffuse abdominal
pain, acute onset of arthralgia or arthritis, histopathologi-
cal evidence of leukocytoclastic vasculitis or proliferative
glomerulonephritis with IgA deposits and renal involvement
documented by proteinuria or hematuria.

HSP is often preceded by upper respiratory tract infec-
tions (commonly caused by parainfluenza viruses, human
Parvovirus B19 and streptococcal species), vaccinations,
food allergies, insect bites, drugs or malignancies, although
the exact etiology of this disease is still unknown [6].

During the recent pandemic of Coronavirus disease-19
(COVID-19), caused by severe acute respiratory syndrome
coronavirus-2 (SARS-Cov2), a single-strand RNA virus
from beta-Coronaviridae family, some cases of HSP have
been described after the virus infection [7]. SARS-Cov2
often affects the respiratory system, with presentation
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ranging from a mild cold-like illness to severe and poten-
tially fatal pneumonia with subsequent acute distress
respiratory syndrome or septic shock [8]. COVID-19 has
also been linked to several extrapulmonary manifestations,
including vasculitis, such as multisystem inflammatory
disease of children predominantly in pediatric patients
[9], urticarial vasculitis and ANCA-associated vasculitis
in adults [10].

Nowadays with the unprecedented volume of vaccina-
tions against Sars-Cov2 worldwide, some cases of HSP
following this vaccination are being reported, suggesting
that immune activation induced by the vaccine could trig-
ger IgA vasculitis. Anyway, the role of COVID-19 in pre-
cipitating IgA vasculitis is unconfirmed [7].

Here, we report a case of HSP following COVID-19
mRNA vaccination and perform a systematic literature
review to collect all reported cases of IgA systemic vas-
culitis developed after both COVID-19 infection and
COVID-19 vaccination.

Materials and methods

This systematic review was conducted, when possible,
according with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses guidelines [11].

Eligibility criteria

All the original reports which described the insurgence
of de novo Henoch—Schonlein Purpura or systemic IgA
vasculitis with skin involvement after SARS-CoV?2 infec-
tion, documented by a nasopharyngeal swab, or Covid-
19 vaccination were considered for inclusion. Eligible
patients received a diagnosis of HSP according to the
EULAR/PRINTO/PRES classification criteria for HSP
[1]; patients with cutaneous manifestations after COVID-
19 immunization who did not respect these criteria were
not included. We excluded studies where the IgA vasculitis
occurred after a “supposed” Covid-19 infection, based on
typical symptoms or SARS- CoV2 IgG positivity, but not
confirmed by a nasopharyngeal swab. We also excluded
studies evaluating relapse of pre-existing HSP or IgA
vasculitis after Covid-19 exposure or immunization, as
well as those including patients who developed IgA glo-
merulonephritis without systemic involvement. We did
not include non-original reports or animal model studies.
Due to the scarcity of studies with adequate sample sizes,
we included all the reported case series and case reports,
without year-span limits. In the search filter we did not use
any language restriction.

Information sources and search strategy

A literature search was performed using the following elec-
tronic databases: PubMed, Google Scholar, Web of Science
(ISI). The last search was run on 01 May 2022. The terms
“Henoch—Schonlein Purpura” OR “HSP” OR “IgA vascu-
litis” were matched with the following words: “Covid-19”
OR “Sars-Cov2 vaccine” OR “Sars-Cov2 vaccination” OR
“Sars-Cov2 infection” OR “Covid-19 vaccine” OR “Covid-
19 vaccination”. All the terms were searched both as key-
words and Medical Subject Headings (MeSH). We hand-
searched the bibliographies of relevant (according to titles
and abstracts) articles to provide additional references.

Study selection

Titles and abstracts were independently assessed by two
reviewers (F. D. V. and S. E.) to determine the eligibility
of the studies. Both investigators checked the fulfillment of
inclusion and exclusion criteria; in the case of doubt, the full
text of the articles was retrieved and reviewed. A third author
(G. C.) arbitrated in all the cases of a lack of agreement.

Data collection process

Data from eligible studies were independently extracted by
two reviewers (F. D. V. and S. E.), then cross-checked. Dis-
crepancies were rectified by consensus. If the article grouped
patients from a previous study and newly enrolled ones, only
the latter were considered. In the case of mixed cohorts, only
data regarding patients who respected the eligibility criteria
were included in the analysis.

Results
Characteristics of included studies

After literature search and review of titles and abstracts,
38 articles met our eligibility criteria. We divided all the
selected articles into two groups and then analyzed sepa-
rately their characteristics: the first one was composed by
all the selected cases of HSP following SARS-CoV?2 infec-
tion, while the second one included all the cases of HSP
occurring after SARS-CoV2 vaccination. HSP diagnosis
has always been made according to the EULAR/PRINTO/
PRES criteria [1]. All of them were case series or case
reports published between 2020 and 2022. A list of all the
excluded articles and reasons for the exclusion, as well as the
PRISMA diagram of study selection will be available from
the corresponding author upon request. In the final analysis
we included also our case report. Table 1 summarizes find-
ings from all studies reporting the onset of systemic IgA
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vasculitis after infection by Covid-19, while Table 2 contains
findings from all studies describing the onset of IgA vascu-
litis after SARS-CoV2 vaccine administration.

Tables 1 and 2 show data extracted from each primary
study.

Characteristics of patients

A total of 43 patients developed IgAV after SARS-CoV2
exposure, of whom 23 after the natural virus infection (I
Group) and 20 after Covid-19 vaccination (II Group),
including our case.

Among the first group 18 patients were male, with a M/F
ratio of 3.6/1, as opposed to the slight male sex predilection
(from 1.2 to 1.8/1) seen in others IgAV cases reported previ-
ously [5]. Patients aged from 2 to 78 years, with a middle
age of 21.09; pediatric patients (age less than 18) repre-
sented 14 of 23 (61%) cases, with patients aged from 4 to
6 years comprising five of these. The remainder occurred in
adult patients (9/23, 39%). Compared to previously reported
cases of HSP, characterized by a peak of incidence (over
90% of total cases) in pediatric populations, SARS-CoV2
associated IgAV occurred frequently in adult patients (39%).
Time between the first COVID-19 symptom onset or the
first positive nasopharyngeal swab and the development of
cutaneous purpura ranged from 2 to 37 days, with a middle
time of 14.3 days.

In the group of patients developing IgAV after COVID-19
vaccination, which included also our patient, males were 10
among 20 patients, with a M/F ratio of 1/1; in contrast with
the usual prevalence of HSP in males.

The age of cases ranged from 16 to 94 years, with a mid-
dle age of 50.9 y.o., with pediatric patients which represented
only two of 20 (10%) cases. This result anyway could partly
be explained by the higher vaccination rate for COVID-19
in the adult population, compared with pediatric population.
The majority of cases (13 of 20, 65%) received an mRNA
SARS-CoV2 vaccine, while the remaining 7 patients were
administrated with a nonreplicating adenovirus vector vac-
cine. Five of 20 cases developed IgAV after the I dose of the
vaccination, 10 cases after the second administration and
one case after the third. Time from dose administration and
the development of IgAV ranged from five hours to 20 days.

Clinical presentation

All selected cases of COVID-19-associated IgAV presented
with palpable purpura without thrombocytopenia, and at
least one more criteria among those required for HSP diag-
nosis, according to the EULAR/PRINTO/PRES criteria [1].

In the first group 13 of 23 cases (57%) presented also gas-
trointestinal symptoms, 10 of 23 (43%) had a joint involve-
ment and 9 of 23 cases (39%) presented a kidney injury.

@ Springer

Globally, these results reflect the percentages of organs
involvements observed in other IgAV reported cases, except
from the lower rate of arthralgias detected in COVID-19-as-
sociated-IgA (43%) respect to typical HSP (up to 84%) [10].
Gastroenterological symptoms tended to be more frequent
in pediatric patients compared to adult; indeed, in our cases
only one patient, a 2-year-old child, was finally diagnosed
with intestinal intussusception, which is the most frequent
gastrointestinal complication in HSP patients [49].

On the contrary, acute kidney injury and proteinuria
occurred almost exclusively in adult patients, indeed only
three cases of hematuria and nephrotic range proteinuria
were described among children. There were no differences
in arthralgias frequency between adults and infants.

In the group of patients who developed HSP after
COVID-19 vaccination only 4 patients (20%) had gastroin-
testinal symptoms, while 11 of 20 cases (55%) complained
arthralgias and 8 of 20 (40%) had a kidney involvement.
Among the 2 infants present in this group, one showed only
a cutaneous involvement, while the second presented also
articular, gastrointestinal and renal symptoms.

Globally, all the reported cases did not show the involve-
ment of other organs occasionally involved in IgAV, such
as central and peripheral nervous system, eyes and urologic
involvement.

Laboratory and histopathological findings

In the first cohort increased levels of C-reactive protein and/
or erythrosedimentation rate was the most diffused labora-
tory findings at presentation (12 of 23 cases, 52%), followed
by increased D-dimer (5/23, 22%), leukocytosis (4/23, 17%)
and hypoalbuminemia (3/23, 13%). Only two patients had
increased hepatic enzymes or cholestasis, while four showed
increase of total serum IgA. One patient tested positive for
occult blood in stool and one developed acute kidney injury
with creatinine from baseline 0.8 mg/dl to 3.8 mg/dl, while
other two showed only a mild increase of serum creatinine.
All patients had normal platelet count and normal coagula-
tion profile, except one who showed mild increase of INR
and aPTT.

When urine tests were performed, 7 cases presented pro-
teinuria, 5 of whom had also hematuria. Only two patients
developed hematuria without proteinuria. Among infant
patients, three of them showed a renal involvement with
hematuria, one of whom presenting also proteinuria.

11/23 (48%) patients were tested with skin biopsy; all
except one showed histopathological findings compatible
with leukocytoclastic vasculitis. Direct immunofluorescence
for IgA was performed in 8/11 cases, resulting positive in
4/8 (50%). In 5 patients also kidney biopsy was performed,
due to the laboratory finding of proteinuria‘hematuria. At the
histopathological analysis 4/5 biopsies revealed the presence
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of mesangioproliferative nephritis with IgA deposits (IgAN),
detected with direct immunofluorescence for IgA, variable
associated with epithelial crescents and focal endocapillary
hypercellularity. In one case DIF was not performed, and the
histopathological analysis of kidney biopsy showed segmen-
tal mesangial expansion with hypercellularity and epithelial
crescents.

Among patients in II Cohort 12 of 20 cases (60%) were
characterized by an increase of serum inflammatory mark-
ers, particularly CRP. All patients had normal coagulation
profile and blood cells count, except from mild leukocytosis
in 4/20 (20%) patients. Other common laboratory findings
were the presence of both proteinuria and hematuria in 5
over 13 patients tested (25% of total cases), isolated pro-
teinuria in 2/13 (10% of total cases) and isolated hematuria
in 3/13 (15% of total cases). In three patients, Anti-nucleus
antibodies resulted positive, while two patients presented an
increase of Rheumatoid Factor. Serum total IgA had been
tested only in four patients, and only one showed increased
total IgA levels. Skin biopsy was performed in 17/20
patients: at the histopathological examination, almost all
cases resulted compatible with leukocytoclastic vasculitis.
Direct immunofluorescence for IgA has been executed in
15 over 17 skin biopsies, resulting positive in 11/15 (73%)
of cases. Two patients showed Immunoglobulin M, C3, and
fibrinogen deposits in the vessel wall at the direct immuno-
fluorescence test and histopathological analysis. In 4 patients
who presented proteinuria, kidney biopsy was performed.
All the exams revealed a mesangioproliferative nephritis
with IgA deposits (IgAN) at the direct immunofluorescence
test.

Treatment and prognosis

In the first group, 19/23 (83%) patients were treated with
oral or intravenous corticosteroids, especially prednisone
and methylprednisolone, leading to clinical improvement
and then complete resolution of skin lesions. One patient,
due to recurrence of purpura despite steroid therapy, was
treated also with Rituximab reaching complete healing of
purpuric rash. In another case treatment also with cyclo-
phosphamide, mycophenolate mofetil and ACE-inhibitors
was needed due to the significant kidney involvement, not
responsive to methylprednisolone. The remaining 4 patients
did not require any immunosuppressive therapy for the com-
plete resolution of purpura.

In second group, 11/20 (55%) patients required a cor-
ticosteroid therapy, particularly with prednisone or meth-
ylprednisolone for the complete healing of skin lesions.
Seven patients undergone a restitutio ad integrum of the rash
only with topical treatment such as local steroid or topical
mometasone furoate or even without any treatment. Only
two patients in the second group required more aggressive

therapy for the resolution of IgA vasculitis: the first one (our
case) was treated with azathioprine and, then, cyclosporine,
while the second received a therapy with cyclophosphamide.
Finally, one patient improved after diphenyl sulphone treat-
ment and another with colchicine.

Discussion

In the last years, the ability of SARS-CoV?2 to affect almost
every human organ became always clearer, thus causing
renal, cardiac, cutaneous, psychological, neurological and
vascular diseases [S0-53]. Various types of vasculitides have
been reported with COVID-19 infection [54]. In the case
we presented above, the clinical presentation, the personal
history of autoimmune disease, like celiac disease, and the
pathologic findings suggested that Sars-Cov2 vaccine may
have been the trigger for the unmasking of an autoimmuno-
logical trait that led to the development of Henoch—Schon-
lein purpura.

In this review, we discussed 23 cases of de novo HSP
occurring after infection by COVID-19 and 20 after SARS-
CoV2 vaccination. In the first group reported cases were
mostly male, with a middle age of 21.9 years; these data
oppose with the usual mild prevalence of HSP in males
and with the usual prediction of IgA vasculitis for chil-
dren between 5 and 7 years old. Globally, these patients
presented less articular involvement compared with typi-
cal HSP patients who show arthritis/arthralgia in up 84% of
cases. On the contrary they showed similar gastrointestinal
(57%) and renal involvement (39%); indeed, gastrointestinal
symptoms usually are present in approximately one-half of
HSP patients, ranging from mild (nausea, abdominal pain,
vomiting) to severe findings, such as gastrointestinal hem-
orrhage, bowel ischemia and necrosis, intussusception and
bowel perforation [49]; while kidney involvement had been
reported in 20 to 54% of children with IgAV. In the sec-
ond group, we observed the same incidence rate of HSP
between men and women; and the middle age of patients was
significantly higher than that of I group. It could probably
be explained by the low vaccination rate for SARS-CoV2
observed among infants. Percentage of articular and kidney
involvement were almost the same, while the one of gastro-
intestinal involvement was lower than that of the first group.
Overall, most common laboratory findings were increased
CRP, mild leukocytosis, especially neutrophilia and elevated
D-dimer. These nonspecific findings may reflect inflamma-
tion triggered by COVID-19 rather than the vasculitis itself.
Despite common cases of IgAV, where serum IgA levels
are elevated in 50 to 70 percent of patients [55], in our cases
only few patients showed this laboratory findings, but maybe
only because in many cases IgA had not been dosed at all.

@ Springer
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However, little is known about the possible pathogenetic
mechanism responsible of the association between COVID-
19 and IgA-mediated systemic vasculitis (Henoch—Schonlein
Purpura).

COVID-19 infection is notoriously associated with vascu-
lar endothelial injury and organ vasculitis. This could derive
both from endothelial cells’ invasion by SARS-CoV2 and
from inflammatory reaction derived by the infection. Some
mechanisms for viral cells invasion have been hypothesized,
such as the role of angiotensin-converting enzyme 2 (ACE2)
receptors, scavengers receptor B type 1 (SR-B1) and other
cellular wall receptors that allow the entry of the virus into
the endothelial cells, thus determining endothelial dysfunc-
tion and endothelialitis. Those vascular alterations generate a
prothrombotic and proinflammatory milieu leading to exces-
sive thrombin production, inhibition of fibrinolysis and acti-
vation of complement pathways. The thrombo-inflammatory
state can finally provoke the deposition of microthrombi in
small vessels and a microvascular dysfunction [56]. Interest-
ingly, the case reported by Gémez et al. which described the
insurgence of HSP one month after symptomatic COVID-
19 infection in a 29-year-old man, was characterized by the
presence of a positive SARS-CoV2 PCR from a skin biopsy
of the patient [29].

Moreover, infection by SARS-CoV2 determines a dysreg-
ulation of the immune system response and the consequent
cytokine-release syndrome, due to the overactivation of
innate immunity in the setting of T-lymphocytes depletion.
During the infection an important increase of cytokines like
IL-6, interferon y (IFN-y) and Tumor Necrosis Factor alpha
(TNF o) had been documented. TNF-q, in turn, induces the
production of reactive oxygen species which determines
further damage to the endothelial cells, causing endothe-
lial dysfunction and inflammation. Indeed, cytokines levels,
especially IL-6 levels differ according to the severity of the
disease, with higher values in patients with worse progno-
sis; therefore, they could even be used as biomarker for the
prediction of morbidity duration and mortality in infected
patients [56].

The critical role of mucosal and systemic IgA in the
immunological response to SARS-CoV2 is getting atten-
tion only recently. In the case of respiratory infection, the
seroconversion day of IgA is 2 days after onset of initial
symptoms, while the first seroconversion of IgM and IgG
is 5 days after onset. Secretory IgA (sIgA) induce strong
mucosal immunity; indeed, it is in part the result of IgA-
mediated interactions with pathogenic microorganisms that
prevent pathogens adhesion to the cell surface. Moreover, it
seems that sIgA are able to induce interleukin (IL)-6, IL-8,
monocyte chemoattractant protein-1 and granulocyte—mac-
rophage colony stimulating factor production through nor-
mal human lung fibroblasts [57]; besides, they have a syn-
ergistic effect with IgG in promoting antibody-dependent

@ Springer

cellular cytotoxicity (ADCC) [58]. On the contrary, the
role of serum IgA is relatively unexplored. Several stud-
ies revealed a both proinflammatory and anti-inflammatory
effect of serum IgA in innate immune response and sug-
gested a plausible role of IgA as a trigger for autoimmune
disease and immune hyperactivation [59]. Indeed, with
COVID-19 cases increasing worldwide, cases of IgA vas-
culitis are also rising. The most widely accepted possible
pathogenesis of IgA vasculitis involves Galactose defi-
cient IgA1 (Gd-IgA1). The mucosal SARS-CoV?2 infection
may enhance IL-6, IL-1 and TNF production, leading to
aberrant glycosylation of IgA1; the increase of Gd-IgAl,
together with IgG autoantibodies generation, may result in
the immune complex formation and precipitation, with con-
sequent activation of complement cascade and inflammatory
processes. In the case reports we selected, the one by Allez
M. et al. [15] described the insurgence of HSP in a young
patient associated with high levels of serum IgA and with
only weak and transitory IgA shown on COVID-19 serologic
testing. Similar results have been found by M. El Hachem
et al. [60] in children who developed chilblain-like lesions
during COVID-19 infection: some of them tested positive
only for IgA specific for the S1 domain of the spike protein.
This case supports the possible role of IgA as a trigger for
inflammation at mucosal and non-mucosal sites. Besides, the
strong mucosal immunity IgA mediated developed by some
people after COVID-19 infection might impair the triggering
of an IgG response, causing a dysregulated hyper-immune
activation.

Another supposed pathogenetic mechanism of acute IgA-
vasculitis associated to COVID-19 regards a form of type
3 hypersensitivity. Recent studies observed that patients
requiring intensive care inappropriately mount a Th2
response against SARS-CoV2, with as main effectors: eosin-
ophils, basophils, mastocytes and B cells. The activation
of B cells results in the production of antibodies (humoral
immunity), and, presumably, given the high antigen load, a
type 3 hypersensitivity reaction takes place with consequent
accumulation of antigen—antibody complexes in small ves-
sels. The immune complex deposition determines the subse-
quent activation of the complement cascade, with the release
of complement anaphylatoxins (C3a and C5a). In turn, they
stimulate the release of histamine from mast cells and the
recruitment of phagocytes, resulting in an acute necrotizing
vasculitis with neutrophilic infiltrate, fibrinoid necrosis and
karyorrhexis, called “leukocytoclastic vasculitis” [61].

In the mRNA 1237 COVID-19 vaccine trial with 30,420
volunteers, only 2 in the placebo group and 11 in the vaccine
group had a macro-purpuric eruption, while no one showed
glomerulonephritis [62].

After commercialization, with the unprecedented vol-
ume of vaccinations against Sars-Cov2 worldwide, sev-
eral cases of both IgA vasculitis and nephritis had been
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reported. These clinical observations raise the possibility
of a relationship between vaccinations and stimulation of
the immune system leading to autoimmune diseases in pre-
disposed subjects. Vaccines aim to induce a host humoral
and cellular immune response to exogenous antigens and
to elicit a memory T-lymphocytes response through the
years. Usually, vaccines use adjuvants to enhance vaccine
immunogenicity. The mRNA vaccines, such as Pfizer-
BioNTech BNT16B2b2 or Moderna mRNA-1273, do not
require an adjuvant since the mRNA itself can stimulate
the innate immune response, promoting immune induc-
tion, through pattern-recognition receptors such as Toll-
like receptor (TLR) 3, TLR7 or retinoid-inducible gene
I [63]. These receptors are expressed by immune cells,
such as dendritic cells and macrophages. Various TLRs,
including TLR3 and TLR7 had been found upregulated in
IgA vasculitis; this suggests their possible involvement
in the pathogenesis of the vasculitis. Other mechanisms
may also be suggested, such as the molecular mimicry
of the SARS-CoV2 spike-protein with some autoantigens.
mRNA vaccines are composed of lipid nanoparticles con-
taining the mRNA encoding for the viral spike protein. A
case report presented by Obeid et al. [64] showed the pro-
duction of autoreactive IgA anti-HEp-2 cells after mRNA-
1273 vaccine administration in a patient with a history of
IgA vasculitis, in remission for over 2 years. Serum tests
of the patient made before vaccination did not show any
autoreactivity, as well as serum taken from two healthy
controls after mRNA 1273 vaccine administration. These
observations suggest the capability of mRNA SARS-CoV2
vaccine to induce the production of autoreactive antibodies
only in susceptible patients.

A study by Jincan Zan et al. of 2022 [65] investigated the
safety of COVID-19 vaccine in patients with IgA nephrop-
athy or IgA vasculitis. It finally involved 367 vaccinated
patients and 2 patients developed flare-up events, 3 exhib-
ited >30% estimated glomerular filtration rate decrease
and 3 patients progressed to nephrotic proteinuria within
3 months after vaccination. Among 202 patients investigated
with urine tests 3 months before and after vaccine adminis-
tration, there were no significant differences regarding pro-
teinuria and hematuria, while estimated glomerular filtration
showed a mild but statistically significant reduction.

Given these findings and results from recent pharma-
covigilance studies, we confirm that COVID-19 vaccine-
associated HSP is rare [66, 67], and we cannot rule out a
fortuitous association in our patient. However, a possible
relationship between these two entities, neither confirmed,
nor ruled out should be kept in mind. SARS-Cov2 vaccine
administration is, thus, globally safe in [gAN and IgA vas-
culitis patients, with a low absolute incidence of adverse
events. However, in patients with a background or an
increased susceptibility for the development of autoimmune

diseases, clinicians should pay much attention after vaccine
administration to detect and treat any adverse event quickly.

Conclusions

In conclusion, COVID-19 has been associated with sev-
eral different cutaneous manifestations, of various sever-
ity and pathophysiology, occurring both during and after
SARS-CoV2 infection or vaccination. Particularly, in this
systematic review we discussed all the reported cases of de
novo Henoch—Schoenlein Purpura occurring after COVID-
19 immunization through natural infection or vaccination.
Although the precise etiopathogenetic mechanism underling
this association is still unknown, we can suppose that the
virus or its main antigens determines a dysregulated immune
activation in susceptible patients, leading to systemic inflam-
mation, endothelial damage and hypercoagulation state with
the consequent development of vasculitis. In this scenario
the hyperproduction of Immunoglobulin A may exert a lead-
ing role.

Given the evolving state of evidence we believe that,
although these adverse events are overall rare, heightened
awareness and timely recognition of dermatological findings
in COVID-19 are important mostly in people with a personal
or familiar background of immune system dysfunction. Fur-
ther studies are required to better understand the pathoge-
netic mechanism linking HSP and COVID-19.
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source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article's Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article's Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

10.

11.

12.

13.

14.

Ruperto N, Ozen S, Pistorio A et al (2010) EULAR/PRINTO/
PRES criteria for Henoch-Schonlein purpura, childhood polyarte-
ritis nodosa, childhood Wegener granulomatosis and childhood
takayasu arteritis: ankara 2008. Part I: overall methodology and
clinical characterisation. Ann Rheum Dis 69:790-797. https://doi.
org/10.1136/ard.2009.116624

Leung AKC, Barankin B, Leong KF (2020) Henoch-schonlein
purpura in children: an updated review. Curr Pediatr Rev 16:265—
276. https://doi.org/10.2174/1573396316666200508104708
Ofori E, Ramai D, Ona MA et al (2017) Adult-onset henoch-
schonlein purpura duodenitis. J Clin Med Res. https://doi.org/10.
14740/jocmr3181w

Piram M, Maldini C, Biscardi S et al (2017) Incidence of IgA
vasculitis in children estimated by four-source capture-recapture
analysis: a population-based study. Rheumatology 56:1358-1366.
https://doi.org/10.1093/rheumatology/kex 158

Trapani S, Micheli A, Grisolia F et al (2005) Henoch schonlein pur-
pura in childhood: epidemiological and clinical analysis of 150 cases
over a 5-year period and review of literature. Semin Arthritis Rheum
35:143-153. https://doi.org/10.1016/j.semarthrit.2005.08.007
Hetland L, Susrud K, Lindahl K, Bygum A (2017) Henoch-schon-
lein purpura: a literature review. Acta Derm Venerol 97:1160—
1166. https://doi.org/10.2340/00015555-2733

Asiri A, Alzahrani F, Alshehri S, Hassan AbdelQadir Y (2022)
New-onset henoch-schonlein purpura after covid-19 infection: a
case report and review of the literature. Case Reports in Pediatrics
2022:1-5. https://doi.org/10.1155/2022/1712651

Beeching NJ, Fletcher TE, Fowler R (2020) Coronavirus disease
2019 (COVID-19). BMJ Best Practice 27:

Abrams JY, Godfred-Cato SE, Oster ME et al (2020) Multisystem
inflammatory syndrome in children associated with severe acute
respiratory syndrome coronavirus 2: a systematic review. J Pediatr
226:45-54.e1. https://doi.org/10.1016/j.jpeds.2020.08.003

Izci Duran T, Turkmen E, Dilek M et al (2021) ANCA-associated
vasculitis after COVID-19. Rheumatol Int 41:1523-1529. https://
doi.org/10.1007/s00296-021-04914-3

Moher D (2009) Preferred reporting items for systematic
reviews and meta-analyses: the prisma statement. Ann Intern
Med 151:264. https://doi.org/10.7326/0003-4819-151-4-20090
8180-00135

Sandhu S, Chand S, Bhatnagar A et al (2021) Possible association
between IgA vasculitis and COVID -19. Dermatol Ther. https://
doi.org/10.1111/dth.14551

AlGhoozi DA, AlKhayyat HM (2021) A child with Henoch-
Schonlein purpura secondary to a COVID-19 infection. BMJ Case
Rep. https://doi.org/10.1136/bcr-2020-239910

Borocco C, Lafay C, Plantard I et al (2021) SARS-CoV-2-associ-
ated Henoch-Schonlein purpura in a 13-year-old girl. Arch Pediatr
28:573-575. https://doi.org/10.1016/j.arcped.2021.06.004

@ Springer

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

. Allez M, Denis B, Bouaziz J et al (2020) COVID-19—-related IgA

vasculitis. Arthritis Rheumatol 72:1952-1953. https://doi.org/10.
1002/art.41428

Jacobi M, Lancrei HM, Brosh-Nissimov T, Yeshayahu Y (2021)
Purpurona: a novel report of COVID-19-related henoch-schonlein
purpura in a child. Pediatric Infectious Disease Journal 40:¢93—
€94. https://doi.org/10.1097/INF.0000000000003001

Barbetta L, Filocamo G, Passoni E et al (2021) Henoch-Schonlein
purpura with renal and gastrointestinal involvement in course of
COVID-19: a case report. Clinical Exper Rheumat. https://doi.
org/10.55563/clinexprheumatol/5epvob

Ziyara R, Thompson A, Liu B (2022) Henoch-schonlein purpura
in a COVID-19-positive child with abdominal pain and PIMS-TS.
Clin Pediatr (Phila) 61:5-8. https://doi.org/10.1177/0009922821
1040660

Li NL, Papini AB, Shao T, Girard L (2021) Immunoglobulin-a
vasculitis with renal involvement in a patient with COVID-19: a
case report and review of acute kidney injury related to SARS-
CoV-2. CanJ Kidney Health Dis 8:205435812199168. https://doi.
org/10.1177/2054358121991684

Kumar G, Pillai S, Norwick P, Bukulmez H (2021) Leucocytoclas-
tic vasculitis secondary to COVID-19 infection in a young child.
BMIJ Case Rep. https://doi.org/10.1136/bcr-2021-242192
Jedlowski PM, Jedlowski MF (2022) Coronavirus disease
2019-associated immunoglobulin a vasculitis/henoch—schonlein
purpura: a case report and review. J Dermatol 49:190-196. https://
doi.org/10.1111/1346-8138.16211

Serafinelli J, Mastrangelo A, Morello W et al (2021) Kidney
involvement and histological findings in two pediatric COVID-19
patients. Pediatr Nephrol 36:3789-3793. https://doi.org/10.1007/
s00467-021-05212-7

Hoskins B, Keeven N, Dang M et al (2021) A child WITH
COVID-19 and immunoglobulin a vasculitis. Pediatr Ann. https://
doi.org/10.3928/19382359-20201211-01

Riscassi S, Kalapurackal MA, Battisti L et al (2022) Vasculi-
tis in a child with COVID-19: a novel presentation of henoch-
schonlein purpura. Klin Padiatr 234:116-118. https://doi.org/10.
1055/a-1532-2243

Suso AS, Mon C, Oiiate Alonso I et al (2020) IgA Vasculitis With
nephritis (Henoch—Schonlein Purpura) in a COVID-19 patient.
Kidney International Rep 5:2074-2078. https://doi.org/10.1016/;.
ekir.2020.08.016

Imen Y, Mechergui N, Litaiem N et al (2022) Cutaneous manifesta-
tions of COVID-19 among healthcare workers: a case report and
literature review. Clinical Case Rep. https://doi.org/10.1002/ccr3.
5571

Haji M, Abu Za’nouneh F, Migdadi M, et al (2021) A case of
henoch-schonlein purpura in a Covid-19 patient. Europ J Pharma
Sci 8:161-164

Soleiman-Meigooni S, Hamidi-Farahani R, Ahmadi M, et al
(2021) Henoch—Schoenlein purpura following severe acute res-
piratory syndrome coronavirus-2 infection: a case report and short
review of histopathological changes in dermis. preprints
Camprodon Gémez M, Gonzélez-Cruz C, Ferrer B, Barbera MJ
(2020) Leucocytoclastic vasculitis in a patient with COVID-19
with positive SARS-CoV-2 PCR in skin biopsy. BMJ Case Rep.
https://doi.org/10.1136/bcr-2020-238039

Nakandakari Gomez MD, Marin Macedo H, Seminario Vilca R
(2021) IgA (Henoch Schéonlein Purpura) vasculitis in a pediatric
patient with COVID-19 and Strongyloidiasis. RFMH. https://doi.
org/10.25176/RFMH.v21i1.3265

Bekhit OE, Alfatani AA, Eid MHR, Mohamed SA (2021) Child-
hood immunoglobulin a vasculitis associated with COVID-19: a
case report. J Child Sci 11:e218-e221. https://doi.org/10.1055/s-
0041-1733874


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1136/ard.2009.116624
https://doi.org/10.1136/ard.2009.116624
https://doi.org/10.2174/1573396316666200508104708
https://doi.org/10.14740/jocmr3181w
https://doi.org/10.14740/jocmr3181w
https://doi.org/10.1093/rheumatology/kex158
https://doi.org/10.1016/j.semarthrit.2005.08.007
https://doi.org/10.2340/00015555-2733
https://doi.org/10.1155/2022/1712651
https://doi.org/10.1016/j.jpeds.2020.08.003
https://doi.org/10.1007/s00296-021-04914-3
https://doi.org/10.1007/s00296-021-04914-3
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.1111/dth.14551
https://doi.org/10.1111/dth.14551
https://doi.org/10.1136/bcr-2020-239910
https://doi.org/10.1016/j.arcped.2021.06.004
https://doi.org/10.1002/art.41428
https://doi.org/10.1002/art.41428
https://doi.org/10.1097/INF.0000000000003001
https://doi.org/10.55563/clinexprheumatol/5epvob
https://doi.org/10.55563/clinexprheumatol/5epvob
https://doi.org/10.1177/00099228211040660
https://doi.org/10.1177/00099228211040660
https://doi.org/10.1177/2054358121991684
https://doi.org/10.1177/2054358121991684
https://doi.org/10.1136/bcr-2021-242192
https://doi.org/10.1111/1346-8138.16211
https://doi.org/10.1111/1346-8138.16211
https://doi.org/10.1007/s00467-021-05212-7
https://doi.org/10.1007/s00467-021-05212-7
https://doi.org/10.3928/19382359-20201211-01
https://doi.org/10.3928/19382359-20201211-01
https://doi.org/10.1055/a-1532-2243
https://doi.org/10.1055/a-1532-2243
https://doi.org/10.1016/j.ekir.2020.08.016
https://doi.org/10.1016/j.ekir.2020.08.016
https://doi.org/10.1002/ccr3.5571
https://doi.org/10.1002/ccr3.5571
https://doi.org/10.1136/bcr-2020-238039
https://doi.org/10.25176/RFMH.v21i1.3265
https://doi.org/10.25176/RFMH.v21i1.3265
https://doi.org/10.1055/s-0041-1733874
https://doi.org/10.1055/s-0041-1733874

Internal and Emergency Medicine (2024) 19:13-37

37

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Naitlho A, Lahlou W, Bourial A et al (2021) A rare case of
henoch-Schonlein purpura following a COVID-19 vaccine—
case report. SN Compr Clin Med 3:2618-2621. https://doi.org/
10.1007/s42399-021-01025-9

Sirufo MM, Raggiunti M, Magnanimi LM et al (2021) Henoch-
schonlein purpura following the first dose of COVID-19 viral vec-
tor vaccine: a case REPORT. Vaccines 9:1078. https://doi.org/10.
3390/vaccines9101078

Hines AM, Murphy N, Mullin C et al (2021) Henoch-Schon-
lein purpura presenting post COVID-19 vaccination. Vaccine
39:4571-4572. https://doi.org/10.1016/j.vaccine.2021.06.079
Sugita K, Kaneko S, Hisada R et al (2022) Development of IgA
vasculitis with severe glomerulonephritis after COVID-19 vac-
cination: a case report and literature review. CEN Case Rep
11:436-441. https://doi.org/10.1007/s13730-022-00695-1
Nakatani S, Mori K, Morioka F et al (2022) New-onset kid-
ney biopsy-proven IgA vasculitis after receiving mRNA-1273
COVID-19 vaccine: case report. CEN Case Rep 11:358-362.
https://doi.org/10.1007/s13730-021-00677-9

Grossman ME, Appel G, Little AJ, Ko CJ (2022) Post-COVID -19
vaccination IgA vasculitis in an adult. J Cutan Pathol 49:385-387.
https://doi.org/10.1111/cup.14168

Mohamed MMB, Wickman TJ, Fogo AB, Velez JCQ (2021) De
novo immunoglobulin a vasculitis following exposure to SARS-
CoV-2 immunization. TOJ. https://doi.org/10.31486/t0j.21.0083
Badier L, Toledano A, Porel T et al (2021) IgA vasculitis in adult
patient following vaccination by ChadOx1 nCoV-19. Autoimmun-
ity Rev. https://doi.org/10.1016/j.autrev.2021.102951

Iwata H, Kamiya K, Kado S et al (2021) Case of immunoglobu-
lin a vasculitis following coronavirus disease 2019 vaccination. J
Dermatol. https://doi.org/10.1111/1346-8138.16167

Nishimura N, Shiomichi Y, Takeuchi S et al (2022) IgA vasculitis
following COVID-19 vaccination. Modern Rheumat Case Rep
rxac. https://doi.org/10.1093/mrcr/rxac014

Abdelmaksoud A, Wollina U, Temiz SA, Hasan A (2022) SARS-
CoV-2 vaccination-induced cutaneous vasculitis: report of two
new cases and literature review. Dermatol Ther. https://doi.org/
10.1111/dth.15458

Roy R, Mani A, John J et al (2022) New-onset henoch—Schonlein
purpura after COVID-19 vaccination. Indian J] Rheumatol 17:206.
https://doi.org/10.4103/injr.injr_226_21

Bostan E, Gulseren D, Gokoz O (2021) New-onset leukocytoclas-
tic vasculitis after COVID-19 vaccine. Int J Dermatol 60:1305—
1306. https://doi.org/10.1111/ijd.15777

Liang I, Swaminathan S, Lee AYS (2022) Emergence of de novo
cutaneous vasculitis post coronavirus disease (COVID-19) vac-
cination. Clin Rheumatol 41:1611-1612. https://doi.org/10.1007/
$10067-021-05948-5

Fiorillo G, Pancetti S, Cortese A et al (2022) Leukocytoclastic
vasculitis (cutaneous small-vessel vasculitis) after COVID-19
vaccination. J Autoimmunity. https://doi.org/10.1016/j.jaut.2021.
102783

Oniszczuk J, Bettuzzi T, Anjou L et al (2022) De novo IgA vascu-
litis following adenovirus-based SARS-CoV-2 vaccination. Clin
Kidney J 15:587-589. https://doi.org/10.1093/ckj/stab257
Hashizume H, Ajima S, Ishikawa Y (2022) Immunoglobulin A
vasculitis post-severe acute respiratory syndrome coronavirus 2
vaccination and review of reported cases. J Dermatol 49:560-563.
https://doi.org/10.1111/1346-8138.16326

Chang W-L, Yang Y-H, Lin Y-T, Chiang B-L (2007) Gastrointes-
tinal manifestations in Henoch-Schonlein purpura: a review of 261
patients. Acta Paediatr 93:1427-1431. https://doi.org/10.1111/j.
1651-2227.2004.tb02623.x

Estébanez A, Pérez-Santiago L, Silva E et al (2020) Cutaneous
manifestations in COVID-19: a new contribution. J Eur Acad Der-
matol Venereol. https://doi.org/10.1111/jdv.16474

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Kanwar D, Baig A, Wasay M (2020) Neurological manifestations
of COVID-19. J Pak Med Assoc. https://doi.org/10.5455/JPMA.20
Armaly Z, Kinaneh S, Skorecki K (2021) Renal manifestations of
Covid-19: physiology and pathophysiology. JCM 10:1216. https://
doi.org/10.3390/jcm10061216

Roberts KA, Colley L, Agbaedeng TA et al (2020) Vascular mani-
festations of COVID-19 — thromboembolism and microvascular
dysfunction. Front Cardiovasc Med. https://doi.org/10.3389/fcvm.
2020.598400

Wong K, Farooq Alam Shah MU, Khurshid M et al (2022)
COVID-19 associated vasculitis: a systematic review of case
reports and case series. Annals of Medicine and Surgery. https://
doi.org/10.1016/j.amsu.2022.103249

Calvifio MC, Llorca J, Garcia-Porria C et al (2001) Henoch-
Schonlein Purpura in children from Northwestern Spain: A
20-Year epidemiologic and clinical study. Medicine 80:279-290.
https://doi.org/10.1097/00005792-200109000-00001

Gupta A, Madhavan MV, Sehgal K et al (2020) Extrapulmonary
manifestations of COVID-19. Nat Med 26:1017-1032. https://doi.
org/10.1038/s41591-020-0968-3

Arakawa S, Suzukawa M, Watanabe K et al (2019) Secretory
immunoglobulin A induces human lung fibroblasts to produce
inflammatory cytokines and undergo activation. Clin Exp Immu-
nol 195:287-301. https://doi.org/10.1111/cei.13253

Shen L, Fanger MW (1981) Secretory IgA antibodies synergize
with IgG in promoting ADCC by human polymorphonuclear cells,
monocytes, and lymphocytes. Cell Immunol 59:75-81. https://doi.
org/10.1016/0008-8749(81)90435-4

Olas K, Butterweck H, Teschner W et al (2005) Immunomodula-
tory properties of human serum immunoglobulin a: anti-inflam-
matory and pro-inflammatory activities in human monocytes and
peripheral blood mononuclear cells. Clin Exp Immunol 140:478—
490. https://doi.org/10.1111/j.1365-2249.2005.02779.x

El Hachem M, Diociaiuti A, Concato C et al (2020) A clinical,
histopathological and laboratory study of 19 consecutive Italian
paediatric patients with chilblain-like lesions: lights and shadows
on the relationship with COVID-19 infection. J Eur Acad Derma-
tol Venereol 34:2620-2629. https://doi.org/10.1111/jdv.16682
Roncati L, Ligabue G, Fabbiani L et al (2020) Type 3 hypersensi-
tivity in COVID-19 vasculitis. Clin Immunol. https://doi.org/10.
1016/j.clim.2020.108487

Baden LR, El Sahly HM, Essink B et al (2021) Efficacy and
safety of the mRNA-1273 SARS-CoV-2 vaccine. N Engl J] Med
384:403-416. https://doi.org/10.1056/NEJMo0a2035389
Kormann MSD, Hasenpusch G, Aneja MK et al (2011) Expres-
sion of therapeutic proteins after delivery of chemically modified
mRNA in mice. Nat Biotechnol 29:154-157. https://doi.org/10.
1038/nbt.1733

Obeid M, Fenwick C, Pantaleo G (2021) Reactivation of IgA vas-
culitis after COVID-19 vaccination. The Lancet Rheumatology.
https://doi.org/10.1016/S2665-9913(21)00211-3

Zan J, Ma J, Man Q et al (2022) Safety Evaluation of COVID-
19 Vaccine in Patients With IgA Nephropathy or IgA Vasculitis
Nephritis. Kidney Inter Reports 7:1435-1436. https://doi.org/10.
1016/j.ekir.2022.03.025

Ramdani Y, Largeau B et al (2023) A. COVID-19 Vaccination as
a trigger of IgA vasculitis: a global Pharmacovigilance study. J
Rheumatol 50:564—-567. https://doi.org/10.3899/jrheum.220629
Mettler C, Terrier B et al (2022) Risk of systemic vasculitis fol-
lowing mRNA COVID-19 vaccination: a pharmacovigilance
study. Rheumatology (Oxford) 28(61):e363—-e365. https://doi.
org/10.1093/rheumatology/keac323

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1007/s42399-021-01025-9
https://doi.org/10.1007/s42399-021-01025-9
https://doi.org/10.3390/vaccines9101078
https://doi.org/10.3390/vaccines9101078
https://doi.org/10.1016/j.vaccine.2021.06.079
https://doi.org/10.1007/s13730-022-00695-1
https://doi.org/10.1007/s13730-021-00677-9
https://doi.org/10.1111/cup.14168
https://doi.org/10.31486/toj.21.0083
https://doi.org/10.1016/j.autrev.2021.102951
https://doi.org/10.1111/1346-8138.16167
https://doi.org/10.1093/mrcr/rxac014
https://doi.org/10.1111/dth.15458
https://doi.org/10.1111/dth.15458
https://doi.org/10.4103/injr.injr_226_21
https://doi.org/10.1111/ijd.15777
https://doi.org/10.1007/s10067-021-05948-5
https://doi.org/10.1007/s10067-021-05948-5
https://doi.org/10.1016/j.jaut.2021.102783
https://doi.org/10.1016/j.jaut.2021.102783
https://doi.org/10.1093/ckj/sfab257
https://doi.org/10.1111/1346-8138.16326
https://doi.org/10.1111/j.1651-2227.2004.tb02623.x
https://doi.org/10.1111/j.1651-2227.2004.tb02623.x
https://doi.org/10.1111/jdv.16474
https://doi.org/10.5455/JPMA.20
https://doi.org/10.3390/jcm10061216
https://doi.org/10.3390/jcm10061216
https://doi.org/10.3389/fcvm.2020.598400
https://doi.org/10.3389/fcvm.2020.598400
https://doi.org/10.1016/j.amsu.2022.103249
https://doi.org/10.1016/j.amsu.2022.103249
https://doi.org/10.1097/00005792-200109000-00001
https://doi.org/10.1038/s41591-020-0968-3
https://doi.org/10.1038/s41591-020-0968-3
https://doi.org/10.1111/cei.13253
https://doi.org/10.1016/0008-8749(81)90435-4
https://doi.org/10.1016/0008-8749(81)90435-4
https://doi.org/10.1111/j.1365-2249.2005.02779.x
https://doi.org/10.1111/jdv.16682
https://doi.org/10.1016/j.clim.2020.108487
https://doi.org/10.1016/j.clim.2020.108487
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.1038/nbt.1733
https://doi.org/10.1038/nbt.1733
https://doi.org/10.1016/S2665-9913(21)00211-3
https://doi.org/10.1016/j.ekir.2022.03.025
https://doi.org/10.1016/j.ekir.2022.03.025
https://doi.org/10.3899/jrheum.220629
https://doi.org/10.1093/rheumatology/keac323
https://doi.org/10.1093/rheumatology/keac323

	Henoch–schonlein purpura following exposure to SARS-CoV2 vaccine or infection: a systematic review and a case report
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Case report
	Introduction
	Materials and methods
	Eligibility criteria
	Information sources and search strategy
	Study selection
	Data collection process

	Results
	Characteristics of included studies
	Characteristics of patients
	Clinical presentation
	Laboratory and histopathological findings
	Treatment and prognosis

	Discussion
	Conclusions
	Acknowledgements 
	References




