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1 | INTRODUCTION

Vasculitis represent a heterogeneous group of disorders with blood
vessels inflammation. The classification of vasculitis based upon ves-
sels affected, dominant cells of the inflammatory infiltrate and clinical

characteristics. The ideal classification has yet to be found.* Vascular
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Abstract

Currently the most powerful tool in combating the COVID-19 pandemic is vaccina-
tion against SARS-CoV-2. A growing percentage of the world's population is being
vaccinated. Various vaccines are worldwide on the market. Several adverse reactions
have been reported as a part of post-marketing surveillance of COVID-19 vaccines.
Among the possible adverse events, cutaneous vasculitis has occasionally been
reported. We present a narrative review on cutaneous vasculitis related to COVID-
19-vaccination to summarize clinical findings, histopathology, treatment and out-
come. We searched for “COVID vaccine”, “COVID vaccination” AND “cutaneous
vasculitis” in PUBMED. Articles in English have been selected, from inception to
December 2021, and analyzed for patient's characteristics, type of vaccine, time of
appearance of cutaneous vasculitis and clinico-histopathologic type. Treatment and
outcome have also been considered in this narrative review. Two new unpublished
cases of ours were added. Cutaneous vasculitis is a rare adverse event to COVID-19
vaccination. It has been observed with mRNA and adenovirus-vector vaccines. IgA
vasculitis, lymphocytic and ANCA-associated vasculitis, leukocytoclastic and urticarial
vasculitis have been reported. This adverse event can occur after first or second shot.
Most cases run a mild to moderate course. Cornerstone of medical treatment are sys-
temic corticosteroids. Complete remission could be achieved in most patients. Vascu-
litis may not be considered as a contraindication of vaccination, being uncommonly
reported and shows a favorable prognosis. The benefit of the vaccination remains
high especially for immunocompromised patients. COVID-vaccine induced vasculitis

is important in the differential diagnosis of purpuric and vasculitis disorders.
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affection is common in COVID-19 disease. Thromboembolic and
inflammatory reaction patterns have been observed.? Vaccination
against SARS-CoV2 is currently the most powerful medical approach
against the pandemic. Although the various vaccines are in general
well-tolerated, adverse events have occasionally been reported

including the appearance or re-activation of cutaneous vasculitis.® In
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this narrative review, we analyzed the available data in the English

medical literature to better characterize these adverse events and dis-
cuss the treatment options. Two new unpublished cases of ours were
added (Figure 1).

2 | MATERIAL AND METHODS

We searched for “COVID vaccine”, “COVID vaccination” AND “cuta-
neous vasculitis” in PUBMED. Articles in English have been selected,
from inception to December 2021, and analyzed for patient's charac-
teristics, type of vaccine, time of appearance of cutaneous vasculitis
and clinico-histopathologic type. Treatment and outcome have also
been considered in this narrative review. The results of our research

have been classified according to the subtype of vasculitis.

3 | RESULTS

Of the 38 cases, including ours, 52.6% (20 cases) had received the
mRNA vaccine, 31.6% (12 cases) had received ChaAdOx1 nCoV-19
vaccine (vector), and 15.8% (6 cases) had received the inactivated
SARS-CoV-2 vaccine. Vasculitis developed in 63.2% (24 cases) after
the first dose. The mean age of the cases was 53. 65.8% (25 cases) of
the cases were female. 55.3% (20 cases) were LCV, 23.7% (9 cases)
were IgA vasculitis, 7.9% (3 cases) were lymphocytic vasculitis, 5.3%
(2 cases) were ANCA-associated vasculitis, 5.3% (3 cases) was urticar-

ial vasculitis, and 2.6% (1 cases) was Immune Complex Vasculitis. The

FIGURE 1 (A)A case of a 17-year-old
female with IgA-vasculitis 10 days after
the first dose of Pfizer-BioNTech
BNT16B2b2 mRNA vaccine. (B) A case of
48-year-old man with LCV 4 days after
the second dose of Pfizer-BioNTech
BNT16B2b2 mRNA vaccine

average occurrences time was 6.2 days. The lesions in the cases dis-
appeared in an average of 2.5 weeks. The average occurrences time
was 6.2 days. The lesions in the cases disappeared in an average of
2.5 weeks. The following is an overview of the reviewed cases. Sum-
mary of the data is highlighted in Table 1.

3.1 | IgA vasculitis

IgA vasculitis is an of small vessel vasculitis caused by perivascular
deposition of IgAl and activation of neutrophils. It may present as
systemic vasculitis (Henoch-Schonlein purpura) or as a skin-limited
variant. IgA-vasculitis is the most common vasculitis type in infants.3’
IgA vasculitis has been observed after Pfizer-BioNTechBNT16B2b2
mRNA vaccine and Vaxzevria (ChAdOx1 nCoV-19 AZD1222) vac-
cine. 7419715 | case of appearance after first shot, a second shot of
vaccination did not cause a relapse of the vasculitis symptoms. Treat-
ment of choice was oral corticosteroids; however, spontaneous remis-
sion was occasionally reported. Interestingly, of the reviewed cases,
two had history of COVID-19 infection; two had history of IgA vascu-
litis.>1°~15A favorable risk-benefit profile of BNT162b2 in rheumatoid
arthritis patients, including those on biologics, has been noted.*>*°

3.2 | Lymphocytic vasculitis

Lymphocytic vasculitis is a histologic reaction pattern with a dominant

lymphocytic inflammatory infiltrate that correlates with broad clinical
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differential diagnosis from lichenoid, infectious, neoplastic to autoim-
mune connective tissue disorders.*! Only three cases have been
reported so far.”~? Kharkar et al.® reported a 31-year-old woman with
painful purpuric lesions on her legs with pedal edema, one day after
her second dose of inactivated viral vaccine (COVAXIN®; Bharat Bio-
tech, Hyderabad, India). RT-PCR for SARS-CoV-2 infection was nega-
tive. The lesions improved over 10 days on antihistaminic. Eosinophils
were reported in some of histology-confirmed cutaneous manifesta-
tions associated with COVID-19. Cinottiet al.*? reported a case of
eosinophilic cellulitis after the first dose of AstraZeneca vaccination in
an elderly man. In a biopsy-proven study on cutaneous reactions after
mRNA-based COVID-19 vaccines, Tihyet al.*® noted that most of the
COVID-19-vaccine induced reactions cases have the features of drug
reaction-like such as epidermal keratinocyte necrosis associated with
a perivascular lymphocytic infiltrate in the superficial and mid dermis,
and a variable number of eosinophils and sometimes neutrophils.
Interestingly, in a recent study, purpura on the lower legs was mostly
seen in patients with severe “Drug-induced hypersensitivity

syndrome.”**

3.3 | ANCA-associated vasculitis

Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis is
an autoimmune vasculitis type which affects small- to medium-sized
vessels. ANCA-associated vasculitis includes granulomatosis with pol-
yangiitis, microscopic polyangiitis, and eosinophilic granulomatosis
ANCA-associated

vasculitispresented with associated cutaneous findings post-COVID-

with  polyangiitis*®> Only 2 cases of

19 vaccination.?®” Kidney biopsy of one cases confirmed severe
acute tubular injury with pauci-immune crescentic GN and interstitial
nephritis. The kidney function then normalized following intravenous

cyclophosphamide (initiated at 10 mg/kg).1®

3.4 | Leukocytoclastic vasculitis
Leukocytoclastic vasculitis(LCV) represents a type of small vessel vas-

culitis, characterized by presence of neutrophil infiltrates,
leukocytoclasis, fibrinoid necrosis, resulting in vessel walls damage.*®
Twenty cases of COVID-19-vaccine triggered-LCV were noted; three
with an elevated anti-Spike SARS CoV-2 Antibody titer, two of them
had no history of COVID-19.0ral mucosal involvement was noted in
one case. Only one had cryoglobulinemia.”*8-332637 Nastro et al.?!
reported an 84-year-old woman, with history of chronic kidney dis-
ease and depressive disorder, developed burning pain on the distal
part of right leg and foot, followed by ipsilateral multiple non-
confluent purpuric papules and vesicles few hours after she received
the first dose of Pfizer-BioNTech COVID-19 vaccine. PCR of a skin
swab for varicella-zoster virus (VZV) resulted positive, and VZV IgM
and IgG antibodies were positive. Skin biopsy of right lower leg con-
sisted with LCV. Direct immunofluorescence test was negative. Atypi-

cal herpes zoster associated with cutaneous vasculitis was considered.

Famciclovir 500 mg orally every 8 h for 10 days was started. Com-
plete resolution of the lesion 2 weeks later with the persistence of
local pain was noted. Because of the persistence of local pain and ele-
vated liver enzymes, she refused the second dose of vaccine.
Ibuchiet al.*’ recently reported a series of 14 patients with VZV reac-
tivation after BNT162b2 vaccination. The majority of them where
female, who developed herpes zoster (HZ) after the first dose. None
had immunosuppressive or immunomodulatory treatment, except

one. No recurrence was noted with the second dose.

3.5 | Urticarial vasculitis

Urticarial vasculitis is an uncommon clinic-pathologic entity that is
characterized by chronic or recurrent episodes of urticarial lesions and
LCV.*® Three cases were published in association with COVID-19 vac-

cination. Two after the first dose of Moderna vaccine 343848

3.6 | Immune complex vasculitis

Miicke et al.%®

reporteda 76-year old man, presented with a purpuric
non-blanchable rash both hands, legs and thighs, and lower abdomen
12 days after the second mRNA-based vaccination for COVID-19
with BNT162b2.He has a history of compensated alcoholic liver cir-
rhosis. However, he reported of melena and diarrhea the day before.
Workup revealed; elevated inflammatory biomarkers, micro-erythruria
and leukocyturia, positive occult blood and moderately elevated stool
calprotectin levels. Oral prednisolone, 40 mg, once daily, was started

with resolution of all symptoms.

4 | DISCUSSION

Vasculitis post-COVID19 vaccination is a rare adverse event. The
mean age of the patients was 53 years. 65.8% (25 cases) of the cases
were female. Both induction and reactivation have been observed-
either after first or second shot. Vasculitis developed in 63.2%
(24 cases) after the first dose. In case of occurrence of vasculitis after
first shot, the second vaccination was uncomplicated. Generally, vas-
culitis is not an absolute contraindication to receive the second dose
of the vaccine. The most common subtypes of vasculitis reported are
IgA and LCV; 55.3% (20 cases) were LCV, 23.7% (9 cases) were IgA
vasculitis, 7.9% (3 cases) were lymphocytic vasculitis, 5.3% (2 cases)
were ANCA-associated vasculitis, 5.3% (3 cases) was urticarial vasculi-
tis, and 2.6% (1 cases) was immune complex vasculitis. The average
occurrence time was 6.2 days after vaccination. The lesions dis-
appeared on average after 2.5 weeks. Most cases have been reported
with mRNA vaccines being the most worldwide-distributed COVID-
19 vaccines. However, vasculitis was also reported after inactivated
virus vaccines and others. Of the 38 cases, including ours, 52.6%
(20 cases) had received the mRNA vaccine, 31.6% (12 cases) had
received ChaAdOx1 nCoV-19 vaccine (vector), and 15.8% (6 cases)
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had received the inactivated SARS-CoV-2 vaccine. The most frequent
causes of vasculitis in the reviewed cases have been reasonably ruled
out, that means exposure to the vaccines could be the potential trig-
ger. An inflammatory response to vaccine component/antigen
encoding SARS-CoV-2 spike glycoprotein, depositing in micro-vessels,
targeting vascular endothelium and resulting in a neutrophil-rich
inflammatory reaction, could be hypothesized. Type | adverse events
have in part be related to non-viral vaccine constituents, such as poly-
ethylene glycol. However, without testing the various components of
the vaccines, it would be difficult to elucidate the antigenic trigger.
Molecular mimicry between SARS-CoV-2 and vaccine components
such the spike-protein sequences may contribute to adverse reactions
to COVID-19 vaccination.*” Nevertheless, seems unlikely, that only
one pathway is responsible. Further studies are warranted to reach
the precise pathogenesis of these reactions. Treatment of vasculitis
depends on type of the disease, severity, age, and comorbidities. First
line therapy in more advanced cases is oral prednisolone. Mild cases
may show a spontaneous remission. It is important to exclude involve-
ment of internal organs such as kidney, intestine, and central nervous

system, but fortunately, most patients had a cutaneous vasculitis only.

5 | CONCLUSIONS

Vasculitis are a heterogeneous group of diseases, which share the
common feature of endothelial damage secondary to inflammation.
Cutaneous vasculitis is a possible adverse event associated with vacci-
nation against SARS-CoV-2. Hypersensitivity vasculitis and antigen-
antibody complex deposition (type Ill hypersensitivity reaction) in the
small vessels with potential internal organs involvement, such as the
kidney and intestines, are the most common subtypes. However, as
most of other post-COVID-19 vaccination cutaneous reactions, cuta-
neous vasculitis is not part of a multiorgan adverse hypersensitivity
response triggered by the vaccine but mostlya skin-limited inflamma-
tion. The pathogenesis of vaccination-associated vasculitis is not well
understood. There seems to be regional differences in frequency and
presentation of vasculitis. The knowledge of (cutaneous) vasculitis
adverse events is important for patient safety and in the differential
diagnosis of vasculitis and purpuric skin disorders in general. We think
this review will aid the dermatologists in daily practice. It also provides
an overlook for international agencies to guide the manufacturers
about vasculitis as one of the important reactions to COVID-19

vaccines.
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