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Summary
Skin often represents a target organ for adverse drug reactions and this also applies to the 
mRNA vaccines against Sars-CoV-2. Here we present a case of extensive livedoid reac-
tion after 2nd dose of BNT162b-2 vaccine with massive blood skin extravasation and no 
systemic symptoms apart from anemization. The 30-year-old woman developed progres-
sively enlarging livedoid lesions on limbs and abdomen. Histology showed a near-normal 
epidermis and a very mild interstitial mixed inflammatory infiltrate with extensive blood 
extravasation in mid- and deep dermis. Diagnosis was adverse reaction to vaccine with 
skin capillary hyperpermeability and anaemization with lower than diagnostic features of 
cutaneous small vessel vasculitis. To date, no cases of a livedoid skin reaction associated 
to Covid-19 vaccine have been reported, and this case illustrates that massive livedoid 
reaction can be another kind of skin reaction to mRNA Covid-19 vaccine.
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Introduction

Skin often represents a target organ for adverse drug reactions and this 
also applies to the mRNA vaccines against Sars-CoV-2. Several skin 
reaction patterns have been reported, with apparent prevalence of in-
jection-site reactions of delayed hypersensitivity type, the so-called 
COVID-arm 1,2, reactivation of herpes zoster virus, urticarial  3 morbilli-
form 4 and pityriasic rashes 5-7. As highlighted in many studies, the clini-
co-pathological spectrum of cutaneous side effects with COVID-19 vac-
cines is wide 8,9. Less commonly reported are vasculitis  9,10, lichenoid/
interface damage 9,11 pattern reactions and purpuric rashes 5-7. Here we 
present a case of extensive livedoid reaction after 2nd dose of BNT162b-
2 vaccine with massive blood skin extravasation, little inflammation and 
sparse intraluminal material in small vessels as histopathological find-
ings.

Case report

The patient was a 30-year-old woman with no family history of skin or au-
toimmune disease or vaccine reactions, who received priority vaccina-
tion with BNT162b-2 vaccine as a caregiver of an ill relative. She always 
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tested negative for Covid-19 during the pandemic and 
also during the early period before and after vaccina-
tion. Her medical history was remarkable only for skin 
transplantation on the left underarm after a domestic 
accident with boiling oil in the period between the two 
doses of vaccine. Approximately two days after the 
second dose, she developed progressively enlarging 
livedoid lesions on the proximal and distal lower limbs, 
abdomen and partly proximal upper limbs, with no in-
volvement of the injection site. Lesions were non-pal-
pable, warm at touch, not itching, not relevantly painful 
and with general aspect of ecchymosis (Fig. 1A, B). 
The patient accessed the Emergency Department for 
concomitant vomiting and refractory epistaxis, with 
no fever or respiratory or cardiocirculatory symptoms. 
Diagnostic workup revealed anemia, but Coombs’s 
test for hemolytic anemia and coagulation tests were 
negative. Leukocyte and platelets counts were in the 
range of normal. Skin biopsy was performed in right 
arm before administration of corticosteroid therapy. 
Histology showed a superficial biopsy with near-nor-
mal epidermis and a mild interstitial mixed inflamma-
tory infiltrate with neutrophils and rare eosinophils with 
extensive blood extravasation in mid- and deep dermis 

(Fig.  1C). No nuclear dust nor intraluminal fibrinoid 
material was apparent. The patient was investigated 
for autoimmune disease with broad autoantibody test-
ing and found positive to lower-level anti-nuclear anti-
bodies. Corticosteroid oral therapy was administered 
with partial benefit and in the following days ecchy-
motic lesions showed both enlargement and evolution 
towards resolution like normal bruises. Vasculitis was 
suspected with question on its nature as vaccine re-
action or part of a pre-existent autoimmune disease, 
thus a larger and deeper skin biopsy was performed 
in right calf with additional punches for direct immu-
nofluorescence (IF) examination. Histology showed 
disappear of eosinophils, persistence of inhomoge-
neous distribution of blood extravasation in dermis 
and subcutaneous adipose tissue, and isolated signs 
of intraluminal congestion of capillary vessels of adi-
pose tissue and septal bundles with fibrinoid material 
and endothelial swelling (Fig. 1D, inset). IF examina-
tions for immunocomplexes with IgG, IgM, IgA and 
C3 were negative. Clinical course improved slowly 
with gradual resolution of anemia and clearing of ec-
chymotic lesions, and repeated autoantibody testing 
was negative. The main differential diagnoses were a 

Figure 1. Livedoid reaction on lower limbs (A, B). Histology of first (C) and second (D) biopsy showing only mid and deep 
dermis blood extravasates, with isolate intraluminal material and endothelial swelling (D, inset). Hematoxylin-eosin, original 
magnification 100x (C, D), 400x (inset).
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livedoid vasculopathy/atrophie blanche with the clini-
cal appearance of livedo reticularis and a chronic lym-
phocytic vasculitis with only slight presence of intra-
luminal capillary congestion and endothelial swelling, 
triggered as an adverse reaction to the vaccine.

Discussion

Several skin reaction patterns have been reported 
against Sars-Cov-2 mRNA vaccines, with apparent 
prevalence of injection-site reactions of delayed hyper-
sensitivity type, the so-called COVID-arm 1,2, reactiva-
tion of herpes zoster virus, urticarial  3, morbilliform 4 
and pityriasic rashes 5-7. Less commonly reported are 
vasculitis  9,10, lichenoid/interface damage  9,11 pattern 
reactions and purpuric rashes 5-7.
To date, no cases of a livedoid skin reaction associat-
ed to Covid-19 vaccine have been reported. However, 
it is reported that vaccination can mimic Sars-CoV-2 
infection itself  12, with pernio/chilblains-like lesions, 
vesicular eruptions 7, and, more recently, multisystem 
inflammatory syndrome 13. Our case presented subtle 
features of difficult pathogenetic explanation, with im-
posing appearance of blood extravasation with anae-
mization, little morphological evidence of cellular in-
flammation but barely detectable intraluminal material 
and no detectable coagulative alterations nor evidence 
of immunocomplex disease. It could be speculated 
that vaccination triggered a reaction with both system-
ic and localized features, with the skin as the main 
organ involved in a patient that already had an activat-
ed inflammatory background in the skin compartment 
because of her recent medical history of burns. Even 
though hyperpermeability and epistaxis cannot be 
considered the direct cause of anemia in this patient, 
it is possible that the proinflammatory background 
might have emphasized a subclinical predisposition. 
This could be reasonable given the absence of other 
systemic symptoms such as fever or localized organ 
damage or skin lesions clearly attributable to a vascu-
litic or toxic process, if considering epistaxis as a lim-
ited mucosal counterpart of skin blood extravasation. 
The main differential diagnoses were a livedoid vascu-
lopathy and a chronic lymphocytic vasculitis with slight 
presence of intraluminal capillary congestion and 
endothelial swelling. Both livedoid vasculopathy and 
vasculitides can show different and subtle morphology 
depending on the age of the lesion, with some authors 
considering livedoid vasculopathy/atrophie blanche 
(with clinical appearance of livedo reticularis) as lym-
phocytic vasculitis 14, with definition of cutaneous lym-
phocytic vasculitis as requiring the presence of either 
acute or chronic damage to the walls of small vessels 

(e.g., fibrin deposition, lamination by pericytes), and 
not necessarily all the features together 15. Indeed, in 
our case the morphological features were very subtle 
and not clearly pointing towards an univocal diagno-
sis. However, the case may also be useful to derma-
tologists and general clinicians should be aware that 
massive livedoid reaction can be another kind of skin 
reaction to mRNA Covid-19 vaccine in patients with 
early previous skin surgical manipulation and despite 
evidence of immune damage requiring hospitalization. 
Thorough clinical and diagnostic workup with histo-
logical documentation and absence of clear-cut mor-
phological damage in order to achieve diagnosis and 
enable correct management. 
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