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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-CoV2 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 

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.

 *	 Marco Pizzoferrato 
	 marco.pizzoferrato@policlinicogemelli.it

1	 UOC di Gastroenterologia, Dipartimento di Scienze 
Mediche e Chirurgiche, Fondazione Policlinico Universitario 
A. Gemelli IRCCS, L. go A. Gemelli 8, Roma, Italia

2	 Dipartimento di Medicina e Chirurgia Traslazionale, 
Università Cattolica del Sacro Cuore, L. go F. Vito 1, Roma, 
Italia

http://crossmark.crossref.org/dialog/?doi=10.1007/s11739-023-03366-w&domain=pdf
http://orcid.org/0000-0003-2017-7412


14	 Internal and Emergency Medicine (2024) 19:13–37

1 3

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 

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 

Fig. 1   a Multiple purpuric lesions. The rash was palpable, non-pruritic, non-blanching; b Patient’s feet rash, characteristic of Henoch–Schonlein 
purpura
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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-CoV2 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-CoV2 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 



16	 Internal and Emergency Medicine (2024) 19:13–37

1 3

Ta
bl

e 
1  

D
e 

no
vo

 H
en

oc
h–

Sc
ho

en
le

in
 P

ur
pu

ra
 a

fte
r S

A
R

S-
C

oV
2 

in
fe

ct
io

n

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

Sa
nd

hu
 

S.
 e

t a
l. 

20
20

 
[1

2]

22
, M

N
R

N
on

e
Fe

ve
r

A
bd

om
in

al
 

pa
in

Vo
m

iti
ng

Pa
in

fu
l s

w
el

l-
in

g 
of

 a
nk

le
 

an
d 

w
ris

t 
jo

in
ts

M
ul

tip
le

 re
d 

le
si

on
s 

si
m

m
et

ric
 

ov
er

 a
ll 

ex
tre

m
iti

es

2
1

0
1

1
M

ild
 

in
cr

ea
se

 o
f 

A
ST

 a
nd

 
A

LT

2
Le

uk
oc

y-
to

cl
as

tic
 

va
sc

ul
iti

s

0
Fo

ca
l e

nd
o-

ca
pi

lla
ry

 
pr

ol
ife

ra
-

tiv
e 

Ig
A

 
ne

ph
ro

pa
-

th
y 

w
ith

 
m

es
an

gi
al

 
gr

an
ul

ar
 

de
po

si
ts

 
of

 Ig
A

1
D

ex
am

et
ha

-
so

ne

A
lG

ho
oz

i 
D

.A
. 

et
 a

l. 
20

21
 

[1
3]

4,
 M

N
on

e
N

R
O

rth
os

ta
tic

 
pr

ur
iti

c 
m

ac
ul

o-
pa

pu
la

r r
as

h
M

ild
 o

ed
em

a 
in

 th
e 

an
kl

es
 a

nd
 

an
kl

e 
pa

in

37
1

0
1

0
U

nr
em

ar
k-

ab
le

0
N

A
N

A
N

A
N

A
Pa

ra
ce

ta
m

ol

B
or

oc
co

 
C

. e
t a

l. 
20

21
 

[1
4]

13
, F

Pa
nh

yp
op

itu
i-

ta
ris

m
Th

yr
oi

d 
ho

rm
on

es
G

ro
w

th
 

ho
rm

on
es

D
es

m
op

re
s-

si
n

H
yd

ro
co

rti
-

so
ne

In
fil

tra
te

d 
pu

rp
u-

ric
 a

nd
 

ec
ch

ym
os

is
 

le
si

on
s 

on
 lo

w
er

 
lim

bs
 a

nd
 

bu
tto

ck
s

A
nk

le
 e

de
m

a
Lo

w
-g

ra
de

 
fe

ve
r

In
te

ns
e 

ab
do

m
in

al
 

pa
in

Sa
m

e 
tim

e
1

1
0

0
M

ild
 le

uk
o-

cy
to

si
s

In
cr

ea
se

d 
C

R
P

M
ild

 
in

cr
ea

se
d 

Ig
G

In
cr

ea
se

d 
Ig

A
Po

si
tiv

e 
PC

R
 

fo
r E

BV

0
N

A
N

A
N

A
N

A
N

on
e



17Internal and Emergency Medicine (2024) 19:13–37	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

A
si

ri 
A

. 
et

 a
l. 

20
22

 [7
]

4,
 M

Ec
ze

m
a

N
on

e
O

bs
tru

ct
iv

e 
ja

un
di

ce
Sm

al
l p

in
-

po
in

t r
as

h 
on

 th
e 

fe
et

In
se

ct
 b

ite
s i

n 
fle

xo
r a

nd
 

ex
te

ns
or

 
su

rfa
ce

s

Sa
m

e 
tim

e
1

0
1

0
U

nr
em

ar
k-

ab
le

N
A

N
A

N
A

N
A

N
A

Pr
ed

ni
so

lo
ne

A
si

ri 
A

. 
et

 a
l. 

20
22

 [7
]

2,
 M

N
on

e
N

R
Le

ft-
ha

nd
 

sw
el

lin
g,

 
pa

in
 a

nd
 

de
cr

ea
se

 in
 

th
e 

ra
ng

e 
of

 
m

ot
io

n
O

rth
os

ta
tic

 
pu

rp
le

 ra
sh

Pa
in

fu
l 

de
fe

ca
tio

n 
as

so
ci

at
ed

 
w

ith
 st

re
ak

s 
of

 b
lo

od
, 

bl
oo

dy
 

sto
ol

Se
ve

re
 lo

w
er

 
ab

do
m

in
al

 
pa

in
 (i

nt
us

-
su

sc
ep

tio
n)

Fe
ve

r
B

ila
te

ra
l 

w
ris

t p
ai

n,
 

sw
el

lin
g

R
ig

ht
 k

ne
e 

jo
in

t s
w

el
l-

in
g 

an
d 

fu
nc

tio
na

l 
im

po
te

nc
e

Sa
m

e 
tim

e
1

1
1

0
U

nr
em

ar
k-

ab
le

N
A

N
A

N
A

N
A

N
A

Pr
ed

ni
so

lo
ne



18	 Internal and Emergency Medicine (2024) 19:13–37

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

A
si

ri 
A

. 
et

 a
l. 

20
22

 [7
]

4,
 M

N
on

e
N

on
e

W
ris

ts
, k

ne
es

, 
an

d 
le

ft 
an

kl
e 

jo
in

ts
 

sw
el

l-
in

g,
 p

ai
n,

 
fu

nc
tio

na
l 

im
po

te
nc

e
Ep

ig
as

tri
c 

in
te

rm
itt

en
t 

pa
in

D
ia

rr
he

a,
 

bl
ac

ki
sh

 
sto

ol
O

rth
os

ta
tic

 
no

np
ru

rit
ic

 
ra

sh

Sa
m

e 
tim

e
1

1
1

0
In

cr
ea

se
d 

D
-D

im
er

Po
si

tiv
e 

oc
cu

lt 
bl

oo
d 

in
 

sto
ol

In
cr

ea
se

d 
to

ta
l 

pr
ot

ei
n 

an
d 

al
bu

m
in

 
le

ve
ls

N
A

N
A

N
A

N
A

N
A

Pr
ed

ni
so

lo
ne

A
lle

z 
M

. 
et

 a
l. 

20
20

 
[1

5]

24
, M

C
ro

hn
's 

di
se

as
e

A
da

lim
um

ab
O

rth
os

ta
tic

 
pa

lp
ab

le
 

pu
rp

ur
a

Sw
el

lin
g 

on
 

th
e 

le
ft 

ha
nd

Se
ve

re
 

ar
th

ra
lg

ia
A

bd
om

in
al

 
pa

in

9
1

1
1

0
In

cr
ea

se
d 

C
R

P
In

cr
ea

se
d 

D
-d

im
er

In
cr

ea
se

d 
Fi

br
in

og
en

In
cr

ea
se

d 
se

ru
m

 Ig
A

 
le

ve
ls

N
A

Le
uk

oc
y-

to
cl

as
tic

 
va

sc
ul

iti
s

1
N

A
N

A
Lo

w
 m

ol
ec

ul
ar

 
w

ei
gh

t 
he

pa
rin

In
tra

ve
no

us
 

ste
ro

id
s

Ja
co

bi
 M

. 
et

 a
l. 

20
21

 
[1

6]

3,
 M

Su
rg

ic
al

ly
 

co
rr

ec
te

d 
H

irs
ch

sp
ru

ng
 

di
se

as
e

M
et

ro
ni

da
-

zo
le

O
rth

os
ta

tic
 

pu
rp

ur
ic

 
ra

sh
A

bd
om

in
al

 
pa

in
N

on
bi

lio
us

 
em

es
is

2
1

1
0

0
M

ic
ro

cy
tic

 
an

em
ia

M
ild

 th
ro

m
-

bo
cy

to
si

s
M

ild
 

m
et

ab
ol

ic
 

ac
id

os
is

 
at

 v
en

ou
s 

bl
oo

d 
ga

se
s

N
A

N
A

N
A

N
A

N
A

A
nt

ib
io

tic
 

th
er

ap
y

M
et

hy
l p

re
d-

ni
so

ne



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

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

B
ar

be
tta

 
L.

 e
t a

l. 
20

21
 

[1
7]

62
, M

N
R

B
is

op
ro

lo
l

Te
lm

is
ar

ta
n

St
at

in
B

as
al

-b
ol

us
 

in
su

lin
SG

LT
2-

in
hi

bi
to

r

D
ys

pn
ea

Fe
ve

r
O

rth
os

ta
tic

 
pu

rp
ur

ic
 

le
si

on
s 

w
ith

 ra
is

ed
 

pa
pu

le
s

A
cu

te
 

ab
do

m
in

al
 

pa
in

Vo
m

iti
ng

H
ae

m
at

oc
he

-
zi

a

10
1

1
0

1
U

nr
em

ar
k-

ab
le

3
Le

uk
oc

y-
to

cl
as

tic
 

va
sc

ul
iti

s

1
N

A
N

A
C

on
tin

uo
us

po
si

tiv
e 

ai
rw

ay
 

pr
es

su
re

 
(C

PA
P)

H
yd

ro
xy

ch
lo

-
ro

qu
in

e
Lo

pi
na

vi
r/

rit
on

av
ir

Le
vo

flo
xa

ci
ne

M
et

hy
lp

re
dn

i-
so

lo
ne

Zi
ya

ra
 R

. 
et

 a
l. 

20
22

 
[1

8]

12
, M

N
on

e
N

on
e

A
bd

om
in

al
 

pa
in

Lo
os

e 
sto

ol
s

N
au

se
a

Pu
rp

ur
ic

 
ra

sh
es

 in
 

bi
la

te
ra

l 
lo

w
er

 
ex

tre
m

iti
es

Pa
in

fu
l s

w
el

l-
in

gs
 o

f t
he

 
sm

al
l j

oi
nt

s 
in

 th
e 

ha
nd

s 
bi

la
te

ra
lly

1,
 re

la
ps

e 
2 

m
on

th
s 

af
te

r

1
1

0
N

R
M

ild
 le

uk
o-

cy
to

si
s

In
cr

ea
se

d 
C

R
P

N
A

N
A

N
A

N
A

N
A

O
ra

l p
re

dn
is

o-
lo

ne



20	 Internal and Emergency Medicine (2024) 19:13–37

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

Li
, N

.L
. 

et
 a

l. 
20

21
 

[1
9]

30
, M

N
on

e
N

on
e

Fe
ve

r R
un

ny
 

no
se

, c
ou

gh
 

D
ia

rr
he

a 
A

bd
om

in
al

 
pa

in
 P

ai
nf

ul
 

pu
rp

ur
ic

 
ra

sh
 to

 
hi

s l
ow

er
 

ex
tre

m
iti

es
, 

di
st

al
 u

pp
er

 
ex

tre
m

iti
es

, 
an

d 
tru

nk
 

pr
om

pt
in

g 
A

rth
ra

lg
ia

Sa
m

e 
tim

e
1

1
1

1
In

cr
ea

se
d 

C
R

P 
Po

si
tiv

e 
D

-d
im

er
M

ild
 p

ro
-

lo
ng

at
io

n 
of

 IN
R

 
an

d 
aP

TT
 

In
cr

ea
se

d 
A

LP
 a

nd
 

G
G

T​

3
Le

uk
oc

y-
to

cl
as

tic
 

va
sc

ul
iti

s

0
C

re
sc

en
tic

 
an

d 
se

g-
m

en
ta

lly
 

ne
cr

ot
iz

-
in

g 
Ig

A
N

 
w

ith
 fo

ca
l 

en
do

-
ca

pi
lla

ry
 

hy
pe

rc
el

-
lu

la
rit

y 
Fo

ca
l 

tu
bu

la
r 

at
ro

ph
y 

an
d 

in
te

rs
tit

ia
l 

fib
ro

si
s

1
Pr

ed
ni

so
lo

ne
Lo

sa
rta

n

K
um

ar
 G

. 
et

 a
l. 

20
21

 
[2

0]

13
, M

N
on

e
N

on
e

O
rth

os
ta

tic
 

pa
lp

ab
le

 
an

d 
no

n-
pr

ur
iti

c 
ra

sh

28
1

0
0

1
In

cr
ea

se
d 

ES
R

M
ild

ly
 

el
ev

at
ed

 
Ig

A

1
Le

uk
oc

y-
to

cl
as

tic
 

va
sc

ul
iti

s

0
N

A
N

A
O

ra
l p

re
dn

is
o-

lo
ne

Je
dl

ow
sk

i 
P.

M
. 

et
 a

l. 
20

21
 

[2
1]

70
, M

N
R

N
R

D
ia

rr
he

a
B

ila
te

ra
l s

ym
-

m
et

ric
al

 
ar

th
ra

lg
ia

s 
of

 th
e 

w
ris

ts
, 

an
kl

es
, a

nd
 

kn
ee

s
A

bd
om

in
al

 
pa

in
Pu

rp
ur

ic
 ra

sh
 

on
 th

e 
bi

la
t-

er
al

 lo
w

er
 

ex
tre

m
iti

es
, 

bu
tto

ck
s, 

an
d 

ab
do

-
m

en

7
1

1
1

1
In

cr
ea

se
d 

ES
R

 a
nd

 
C

R
P

A
cu

te
 k

id
ne

y 
in

ju
ry

3
Le

uk
oc

y-
to

cl
as

tic
 

va
sc

ul
iti

s

1
M

es
an

gi
al

 
hy

pe
rc

el
-

lu
la

rit
y

Fo
ca

l/m
ild

 
en

do
-

ca
pi

lla
ry

 
hy

pe
rc

el
-

lu
la

rit
y

Tu
bu

la
r 

at
ro

ph
y,

 
in

te
rs

tit
ia

l 
fib

ro
si

s 
an

d 
ly

m
-

ph
oc

yt
ic

 
tu

bu
lit

is
 

bu
t 

w
ith

ou
t 

cr
es

ce
nt

1
D

ex
a-

m
et

ha
so

ne
 

(8
 d

ay
s)

M
et

hy
lp

re
d-

ni
so

lo
ne

 
(3

 d
ay

s)
Pr

ed
ni

so
ne

 
(1

 m
on

th
)



21Internal and Emergency Medicine (2024) 19:13–37	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

Se
ra

fin
el

li 
J. 

et
 a

l. 
20

21
 

[2
2]

10
, F

N
on

e
N

on
e

Pu
rp

ur
ic

 
le

si
on

s
Er

yt
he

m
a 

pe
rn

io
-

lik
e 

(fe
et

 
an

d 
lo

w
er

 
lim

bs
)

N
ep

hr
iti

c-
ne

ph
ro

tic
 

sy
nd

ro
m

e 
(a

fte
r 

4 
w

ee
ks

)

Sa
m

e 
tim

e
1

0
0

1
M

ild
 

in
cr

ea
se

 
of

 se
ru

m
 

cr
ea

tin
in

e
H

yp
oa

lb
u-

m
in

em
ia

3
N

A
N

A
D

iff
us

e 
an

d 
se

gm
en

ta
l 

m
es

an
-

gi
al

-p
ro

-
lif

er
at

iv
e 

gl
om

er
u-

lo
ne

ph
ri-

tis
Fi

br
oc

el
-

lu
la

r 
cr

es
ce

nt
s, 

in
te

rs
tit

ia
l 

fib
ro

si
s, 

an
d 

di
ffu

se
 

se
gm

en
ta

l 
gl

o-
m

er
ul

ar
 

sc
le

ro
si

s

1
In

tra
ve

no
us

 
m

et
hy

lp
re

d-
ni

so
lo

ne
 

an
d 

or
al

 
pr

ed
ni

so
ne

C
yc

lo
ph

os
ph

a-
m

id
e

M
yc

op
he

no
-

la
te

 m
of

et
il

A
C

E-
in

hi
b-

ito
rs

H
os

ki
ns

 
B

 e
t a

l. 
20

21
 

[2
3]

2,
 M

N
on

e
N

on
e

A
bd

om
in

al
 

pa
in

H
em

at
oc

he
zi

a
Pu

rp
ur

ic
 

le
si

on
s

Sa
m

e 
tim

e
1

1
0

0
El

ev
at

ed
 

D
-d

im
er

In
cr

ea
se

d 
C

R
P 

an
d 

ES
R

N
A

N
A

N
A

N
A

N
A

In
tra

ve
no

us
 

ste
ro

id

R
is

ca
ss

i 
S.

 e
t a

l. 
20

21
 

[2
4]

3,
 M

N
on

e
N

on
e

Fe
ve

r
O

rth
os

ta
tic

 
ur

tic
ar

ia
 

w
he

al
s

N
R

1
0

0
0

Le
uk

oc
yt

os
is

In
cr

ea
se

d 
C

R
P

N
A

N
A

N
A

N
A

N
A

A
nt

ib
io

tic
 

th
er

ap
y

H
ist

am
in

ic
 

th
er

ap
y

Su
so

 A
. 

S.
 e

t a
l. 

20
20

 
[2

5]

78
, M

Es
se

nt
ia

l 
hy

pe
rte

n-
si

on
D

ys
lip

id
em

ia
M

od
er

at
e 

ao
rti

c 
va

lv
e 

ste
no

si
s

B
la

dd
er

 
ca

nc
er

Lo
sa

rta
n

W
ris

t a
rth

rit
is

 
an

d 
lo

w
er

 
lim

b 
pu

r-
pu

ra

34
1

0
1

1
In

cr
ea

se
d 

se
ru

m
 

cr
ea

tin
in

e
H

yp
oa

lb
u-

m
in

em
ia

3
C

ut
an

eo
us

 
va

sc
u-

lit
is

1
Se

gm
en

ta
l 

m
es

an
gi

al
 

ex
pa

n-
si

on
 w

ith
 

hy
pe

rc
el

-
lu

la
rit

y
Ep

ith
el

ia
l 

cr
es

ce
nt

s

N
A

M
et

hy
lp

re
d-

ni
so

lo
ne

 
pu

ls
es

R
itu

xi
m

ab



22	 Internal and Emergency Medicine (2024) 19:13–37

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

Im
en

 Y
. 

et
 a

l. 
20

22
 

[2
6]

57
, F

H
yp

er
te

ns
io

n
N

A
N

on
‐n

ec
ro

tic
 

pu
rp

ur
a 

(1
–2

 c
m

) o
n 

th
e 

le
gs

 a
nd

 
lo

w
er

 b
ac

k

13
1

0
0

0
U

nr
em

ar
k-

ab
le

N
A

Le
uk

oc
y-

to
cl

as
tic

 
va

sc
ul

iti
s

N
A

N
A

N
A

N
on

e

M
us

ta
fa

 O
. 

A
l H

aj
i 

et
 a

l. 
20

21
 

[2
7]

13
, F

N
on

e
N

on
e

Lo
w

er
 li

m
b 

sk
in

 ra
sh

Fe
ve

r
A

bd
om

in
al

 
pa

in
C

hi
lls

H
em

at
ur

ia

14
1

1
0

0
In

cr
ea

se
d 

C
R

P 
an

d 
ES

R

0
O

rth
ok

er
a-

to
si

s 
in

 th
e 

ep
id

er
-

m
is

Le
uk

oc
y-

to
cl

as
tic

 
va

sc
ul

iti
s

N
A

N
A

N
A

C
ef

tri
ax

on
e

M
et

hy
lp

re
dn

i-
so

lo
ne

O
m

ep
ra

zo
le

So
le

im
an

-
M

ei
go

on
i 

S.
 e

t a
l. 

20
21

 
[2

8]

21
, M

N
on

e
N

on
e

Fe
ve

r
M

ya
lg

ia
D

ys
pn

ea
D

ry
 c

ou
gh

O
rth

os
ta

tic
 

pu
rp

ur
ic

 
ra

sh

8
1

0
0

1
Po

si
tiv

e 
H

LA
-B

27
2

Le
uk

oc
y-

to
cl

as
tic

 
va

sc
ul

iti
s

N
A

N
A

N
A

C
ef

tri
ax

on
e 

Pa
nt

op
ra

zo
le

A
zi

th
ro

m
yc

in
 

Lo
pi

na
vi

r
R

ito
na

vi
r

D
ex

am
et

ha
-

so
ne

C
am

pr
od

on
 

G
óm

ez
 

M
. e

t a
l. 

20
20

 
[2

9]

29
, M

N
on

e
Pr

e-
ex

po
su

re
 

pr
op

hy
-

la
xi

s f
or

 
2 

m
on

th
s

O
rth

os
ta

tic
 

pu
rp

le
 

pa
lp

ab
le

 
pa

pu
le

s
M

us
cu

la
r p

ai
n

C
ol

ic
 

ab
do

m
in

al
 

pa
in

 w
ith

 
di

ar
rh

oe
a

an
d 

a 
si

ng
le

 
ep

is
od

e 
of

 
he

m
at

oc
he

-
zi

a

28
1

1
0

0
El

ev
at

ed
 

D
-d

im
er

In
cr

ea
se

d 
ES

R

0
Le

uk
oc

y-
to

cl
as

tic
 

va
sc

ul
iti

s

0
N

A
N

A
C

or
tic

os
te

ro
id

s



23Internal and Emergency Medicine (2024) 19:13–37	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r 

(R
ef

er
en

ce
)

A
ge

, 
Se

x,
 

R
ac

e

C
om

or
bi

lit
ie

s
M

ed
ic

at
io

ns
 

ta
ke

n
Sy

m
pt

om
s

D
ay

s a
fte

r 
SA

R
S-

C
ov

2 
Te

st 
Po

si
tiv

e

Sk
in

 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

G
as

tro
-

in
te

sti
na

l 
tra

ct
 

in
vo

lv
e-

m
en

t 
(0

 =
 N

o;
 

1 =
 Y

es
)

Jo
in

t 
in

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

Re
na

l 
In

vo
lv

e-
m

en
t 

(0
 =

 N
o;

 
1 =

 Y
es

)

La
bo

ra
to

ry
 

fin
di

ng
s 

(a
bn

or
m

al
i-

tie
s)

M
ic

ro
-

sc
op

ic
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
 

(0
 =

 no
 

H
em

at
ur

ia
/

Pr
ot

ei
nu

ria
; 

1 =
 H

em
a-

tu
ria

; 
2 =

 P
ro

-
te

in
ur

ia
;

3 =
 H

em
a-

tu
ria

 a
nd

 
Pr

ot
ei

nu
ria

)

Sk
in

 
bi

op
sy

 
fin

di
ng

s

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Re
na

l 
bi

op
sy

 fi
nd

-
in

gs

D
ire

ct
 

im
m

u-
no

flu
o-

re
sc

en
ce

 
(D

IF
) 

fo
r I

gA
 

(0
 =

 N
eg

a-
tiv

e;
 

1 =
 P

os
i-

tiv
e)

Tr
ea

tm
en

t

N
ak

an
da

-
ka

ri 
G

om
ez

 
M

.D
. 

et
 a

l. 
20

21
 

[3
0]

4,
 M

N
on

e
N

on
e

D
ry

 c
ou

gh
 

an
d 

rh
in

or
-

rh
ea

Ep
ig

as
tri

c 
ab

do
m

in
al

 
pa

in
O

rth
os

ta
tic

 
pu

rp
lis

h 
re

d 
pu

nc
ta

te
 

an
d 

ot
he

r 
m

ac
ul

o-
pa

pu
la

r 
le

si
on

s

8
1

1
0

1
Th

ro
m

bo
cy

-
to

si
s

N
or

m
oc

hr
o-

m
ic

 n
or

-
m

oc
yt

ic
 

an
em

ia
D

ec
re

as
ed

 
va

lu
es

 
of

 to
ta

l 
pr

ot
ei

ns
H

yp
oa

lb
u-

m
in

em
ia

Pr
ol

on
ge

d 
aP

TT
In

cr
ea

se
d 

ES
R

St
ro

ng
y-

lo
id

es
 

ste
rc

or
al

is

1
N

A
N

A
N

A
N

A
C

ef
tri

ax
on

e
M

et
ro

ni
da

zo
le

Iv
er

m
ec

tin
O

m
ep

ra
zo

le
D

ex
am

et
ha

-
so

ne
, t

ha
n 

pr
ed

ni
so

ne

B
ek

hi
t 

O
sa

m
a 

E.
 e

t a
l. 

20
21

 
[3

1]

5,
 F

A
to

pi
c 

de
r-

m
at

iti
s

Lo
ca

l 
ste

ro
id

s 
Em

ol
lie

nt
s

Fe
ve

r
G

en
er

al
iz

ed
 

m
us

cu
la

r 
pa

in
C

on
flu

en
t 

pa
lp

ab
le

 
pu

rp
le

 re
d 

pa
pu

la
r r

as
h 

on
 b

ot
h 

an
kl

es
Jo

in
ts

 p
ai

n

Sa
m

e 
tim

e
1

0
1

0
Le

uk
oc

yt
os

is
A

ne
m

ia
In

cr
ea

se
d 

C
R

P
In

cr
ea

se
d 

Ig
A

0
N

A
N

A
N

A
N

A
A

nt
ib

io
tic

s 
(a

m
pi

ci
lli

n,
 

su
lb

ac
ta

m
, 

an
d 

ce
ftr

ia
x-

on
e)

In
tra

ve
no

us
 

flu
id

s
A

nt
ip

yr
et

ic
 

an
al

ge
si

cs
Pr

ed
ni

so
lo

ne

F 
fe

m
al

e,
 M

, m
al

e,
 C

RP
 C

-r
ea

ct
iv

e 
pr

ot
ei

n,
 E

SR
 e

ry
th

ro
cy

te
 s

ed
im

en
ta

tio
n 

ra
te

, A
LP

 a
lk

al
in

e 
ph

os
ph

at
as

e,
 G

G
T​ 

ga
m

m
a 

gl
ut

am
yl

 tr
an

sf
er

as
e,

 A
LT

 a
la

ni
ne

 a
m

in
o 

tra
ns

fe
ra

se
, A

ST
 a

sp
ar

ta
te

 
am

in
o 

tra
ns

fe
ra

se
, I

N
R 

in
te

rn
at

io
na

l n
or

m
al

iz
ed

 ra
tio

, a
PT

T 
ac

tiv
at

ed
 p

ar
tia

l t
hr

om
bo

pl
as

tin
 ti

m
e,

 A
NA

 a
nt

i‐n
uc

le
ar

 a
nt

ib
od

ie
s, 

RF
 rh

eu
m

at
oi

d 
fa

ct
or

, I
gG

 im
m

un
og

lo
bu

lin
 G

, I
gA

 im
m

un
o-

gl
ob

ul
in

 A
, N

R 
no

t r
ep

or
te

d,
 N

A 
no

t a
va

ila
bl

e.



24	 Internal and Emergency Medicine (2024) 19:13–37

1 3

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. 

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-CoV2 to affect almost 
every human organ became always clearer, thus causing 
renal, cardiac, cutaneous, psychological, neurological and 
vascular diseases [50–53]. 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.
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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 Gómez 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 γ (IFN-γ) and Tumor Necrosis Factor alpha 
(TNF α) had been documented. TNF-α, 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 

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-CoV2 infection 
may enhance IL-6, IL-1 and TNF production, leading to 
aberrant glycosylation of IgA1; the increase of Gd-IgA1, 
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 IgAN 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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