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Cutaneous vasculitis following COVID-19 vaccination
Vaccines against SARS-CoV-2 represent a pivotal and 
effective countermeasure to contain the COVID-19 
pandemic. Four vaccines are approved by the European 
Medicines Agency: two messenger RNA-based vaccines 
encoding the spike protein of SARS-CoV-2 (BNT162b2, 
Pfizer–BioNTech; mRNA-1273, Moderna) and two 
adenoviral vector-basedvaccines encoding the spike 
protein (ChAdOx1 nCoV-19, AstraZeneca; Ad.26.
COV2.S, Janssen).1

As of Sept 23, 2021, more than 83 million vaccine 
doses were administered in Italy, with approximately a 
fifth of recipients receiving ChAdOx1 nCoV-19 vaccine.2 
Here, we report three cases of cutaneous vasculitis 
developing in previously healthy individuals shortly 
after vaccination with ChAdOx1 nCoV-19.

The clinical features of the patients are summarised 
in the appendix (p 1). Briefly, patient 1 was a 57-year-
old man with a history of hypertension but no previous 
personal or family history of autoimmunity. Purpura 
developed 14 days following the first vaccine dose, 
initially affecting the lower limbs and rapidly spreading 
to the abdomen, torso, and head (figure). He received 
treatment with 1 mg/kg prednisone, which led to 
progressive resolution of skin lesions over 3 weeks. 
Patient 2 was a 58-year-old man, whose previous 
medical history was also unremarkable with no history 
of autoimmunity. Purpura developed 7 days following 
the second dose of vaccine, spreading from the lower 
limbs to the abdomen and trunk (appendix p 2). He 
received 0·5 mg/kg prednisone, to no clinical benefit, 
and then 1 mg/kg prednisone, with progressive 
resolution of skin lesions over 10 days. Patient 3 
was a 53-year-old woman with no underlying health 
conditions or history of autoimmunity. Purpura 
developed 6 days following the first dose, affecting 

the lower and upper limbs. She received treatment 
with 1 mg/kg prednisone, which led to a progressive 
resolution of skin lesions over 2 weeks. 

All cases were investigated for laboratory abnormalities 
or organ involvements that are typically associated 
with small-vessel vasculitis. However, laboratory tests 
showed only non-specific increases in erythrocyte 
sedimentation rate and C-reactive protein (CRP); 
anti-neutrophil cytoplasmic antibodies, cytoplasmic 
anti-neutrophil cytoplasmic antibodies, perinuclear anti-
neutrophil cytoplasmic antibodies, rheumatoid factor, 
cryoglobulins, antinuclear antibodies, anti-DNA, C3, C4, 
IgA, and serology for hepatitis B virus and hepatitis C 
virus were negative or normal. Chest imaging (ie, x-ray 
or CT), urinalysis, and a search for stool blood were also 
negative. A 5 mm skin punch biopsy was performed 
in patient 3, which showed only a mild lymphocytic 
perivascular infiltrate (appendix p 3). A histological 
diagnosis of leukocytoclastic vasculitis could not be 
formally confirmed in the absence of neutrophils, yet 
disruption of the vessel wall, or fibrinoid necrosis, the 
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Figure: Purpura in patient 1
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clinical findings in these three patients were clearly 
indicative of this condition.

Although we cannot exclude the possibility that 
the onset of vasculitis following vaccination was 
coincidental, striking similarities between these three 
patients argue for pathogenic causality. Specifically, 
vasculitis developed in healthy individuals with no 
personal or family history of autoimmunity; clinical 
manifestations were similar and characterised by 
widespread cutaneous vasculitis with no visceral 
involvement; and there was a temporal association 
between vaccination and the development of clinical 
manifestations, with no other intercurrent inciting 
events. All patients underwent serologic testing 
for SARS-CoV-2 infection before vaccination and 
tested negative, indicating no previous primary 
infection: hence, vasculitis might have been triggered 
by maladaptive individual immune responses to a 
component of the vaccine.

The ChAdOx1 nCoV-19 vaccine contains recombinant 
adenoviral vectors encoding the spike protein of 
SARS-CoV-2, stabilisers, and immune adjuvants. It 
is possible that molecular mimicry might develop 
between the peptides that are expressed in the viral spike 
protein and in the host endothelial cells, particularly 
following non-specific adjuvant effects. Vasculitis can 
develop during COVID-19 because of direct endothelial 
damage,3–5 and coagulation disorders can develop 
following vaccination with ChAdOx1 nCoV-19 because 
of platelet-activating antibodies against platelet factor 4 
(PF4).6 Thereby, we speculate that maladaptive immune 
activation induced by vaccination affects the endothelial 
layer or the coagulation cascade, ultimately inducing 
vasculitis in predisposed individuals. 

SARS-CoV-2 infection has resulted in more than 
4 million deaths worldwide, often due to excessive 
or aberrant host immune responses.7 The benefits 
of vaccination outweigh the risks,8 yet vaccination 

of millions of individuals is unavoidably complicated 
by sparse immune-mediated adverse events, since 
proinflammatory stimulation can expose individual 
predisposition to the development of maladaptive 
immune responses.9–11
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Haemophagocytic lymphohistiocytosis secondary to 
COVID-19: a case series

A pathological, dysregulated immune response (ie, 
hyperinflammation) is a recognised complication 
of COVID-19.1 The prototypical hyperinflammatory 

syndrome secondary to infection is secondary 
haemophagocytic lymphohistiocytosis (sHLH), but the 
dominant hyperinflammatory phenotype in people 
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