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Coronavirus infection disease 2019 (COVID-19)
can lead to a hyperinflammatory syndrome with multi-
organ involvement similar to the vasculitic syndrome.

Further, vasculitic-like manifestations have been re-
ported in several cases, and many COVID-19 findings
[fever, fatigue, arthralgia, coagulopathy, leukopenia,
lymphopenia, increased serum inflammatory markers
such as erythrocyte sedimentation rate, C-reactive pro-
tein, and ferritin, ground-glass opacities (GGO) of the
lung, or mixed GGO and consolidation] resemble as-
pects characterizing vasculitic syndromes.1,2 Although
the potential pathogenetic link between severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) in-
fection and vasculitis needs to be still clarified, the an-
giotensin-converting enzyme 2 (ACE-2), receptor, used
by the virus for entering the cells, is also expressed at
the level of the endothelium.2,3 This peculiar way of
entry of COVID-19 in human cells induces angiotensin
II accumulation, and an angiotensin II excess may con-
tribute to distinctive vascular features, consisting of se-
vere endothelial injury and histologic findings of
thrombosis with microangiopathy causing acute lung
injury and vessel dysfunction with vasoconstriction,
vascular permeability and myocardial remodeling.4,5 Of
note, it has also been described that SARS-CoV-2 can
directly infect engineered human blood vessel
organoids, which can be inhibited by human recombi-
nant soluble ACE-2.6 Varga et al. evidenced that en-
dothelium inflammation and damage with impaired
circulatory function represent key aspects of severe
COVID-19.7 Further, in COVID-19 pneumonia, the in-
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ABSTRACT

As the main title ‘COVID-19 revolution: a new challenge for the internist’ states, the global coronavirus infection disease
2019 (COVID-19) pandemic represented a new challenge for the internists. This paper is part of a series of articles written
during the difficult period of the ongoing global pandemic and published all together in this fourth issue of the Italian Journal
of Medicine, with the aim of sharing the direct experiences of those who were the first to face this severe emergency, expressing
each point of view in the management of COVID-19 in relation to other diseases. Each article is therefore the result of many
efforts and a joint collaboration between many colleagues from the Departments of Internal Medicine or Emergency Medicine
of several Italian hospitals, engaged in the front line during the pandemic. These preliminary studies therefore cover diagnostic
tools available to health care personnel, epidemiological reflections, possible new therapeutic approaches, discharge and rein-
tegration procedures to daily life, the involvement of the disease not only in the lung, aspects related to various comorbidities,
such as: coagulopathies, vasculitis, vitamin D deficiency, gender differences, etc.. The goal is to offer a perspective, as broad
as possible, of everything that has been done to initially face the pandemic in its first phase and provide the tools for an increas-
ingly better approach, in the hope of not arriving unprepared to a possible second wave.

This paper in particular deals with vasculitis and COVID-19.
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filtration of monocytes/macrophages and lymphocytes,
associated with alveolar septum vessels congestion and
destruction, has been reported.5,8,9 In addition, the cy-
tokine storm triggered by SARS-CoV-2 has been con-
sidered as a key factor of vascular damage and
endothelial dysfunction processes.10 Finally, recent ev-
idence from Di Micco’s study group showed that fib-
rinogen seems to increase early in COVID-19 infection
while there seems to be no evidence of an early and sig-
nificant increase in polymerase chain reaction, partial
thromboplastin time, activated partial thromboplastin
time (aPTT), and platelets.11 All the above pieces of ev-
idence have been instrumental in spreading the sense
that COVID-19 is associated with disseminated in-
travascular coagulation and the subsequent consump-
tion coagulopathy, catastrophic antiphospholipid
syndrome, and pulmonary embolism, characterized by
increased D-dimer levels and fibrin degradation prod-
ucts, and mimicry of vasculitis.10 In particular, high titer
antiphospholipid antibodies, including anticardiolipin
immunoglobulin (Ig)A antibodies as well as anti-β2-
glycoprotein I IgA and IgG antibodies, have been de-
tected in COVID-19 patients with severe thrombosis.1
Further, the presence of a lupus anticoagulant may ex-
plain prolonged aPTT in COVID-19.12 Intriguingly,
thrombotic manifestations seem to arise as a significant
question in severe COVID-19 patients, and upon anti-
gen viral recognition, immune cells, endothelial cells,
and platelets have been hypothesized as key factors in
the modulation of pro- and anticoagulant pathways of
COVID-19.13-15 Moreover, it has been shown that he-
parin, besides its anticoagulant effects, also displays an
anti-inflammatory action, immunomodulatory proper-
ties, and protects glycocalyx from shedding, overall
helping to reduce mortality.16 However, on the other
hand, it seems that antithrombotic therapy, both an-
tiplatelet or anticoagulant, does not show a protective
effect in severe forms of COVID-19 pneumonia.17

From a clinical point of view, heterogenous vas-
culitic manifestations have been described in COVID-
19 patients. These seem to be mainly represented by
violaceous macules with ‘porcelain-like’ appearance,
livedo, purpura, eruptive cherry angioma, and cold ur-
ticarial. Acro-ischemia and chilblains can be concomi-
tant. In several cases, other possible cutaneous
manifestations, such as exanthema and chickenpox
like vesicles, have also been described.4,18 Recently,
our group reported on signs of small blood vessel oc-
clusion, with petechiae, tiny bruises, and transient
livedoid eruptions, in two young patients with con-
comitant COVID-19 pneumonia. In the first case, we
described widespread urticaria involving the thigh re-
gion and the perimalleolar area with spontaneous res-
olution in a few days; in the other one, a bilateral leg
vasculitic purpura was followed by a fleeting erythe-
matous rash. In both cases, itching was mild, and le-

sions healed in a few days with steroid therapy.19 De-
spite, in contrast to adults with COVID-19, many
young patients show milder disease: children seem to
manifest an acute vasculitis meeting Kawasaki disease
clinical criteria.20,21 The Italian group of Bergamo re-
cently described a 30-fold increased incidence of
Kawasaki-like disease: children diagnosed after the
SARS-CoV-2 epidemic were older, had a higher rate
of cardiac involvement, and features of macrophage
activating syndrome. A similar outbreak of Kawasaki-
like disease is expected in all countries involved in the
SARS-CoV-2 epidemic.22,23

Indeed, in recent years, evidence for a link be-
tween viral infections and different vasculitic syn-
dromes is increasing. This is the case of hepatitis C
virus-associated mixed cryoglobulinemia and hepatitis
B virus-associated polyarteritis nodosa.24 Viral infec-
tions are thought to be the cause of the vasculitis or
trigger factors of an immunoinflammatory process of
vasculitis, successively sustained by different intrinsic
and extrinsic factors.24 COVID-19 and vasculitis share
common elements of the inflammatory mechanisms,
and among those, the over-release of proinflammatory
molecules also synthesized by endothelial cells. In
particular, increased serum IL-6 levels correlate with
a severe and multi-organ phenotype of the COVID-
19,1 and in the course of vasculitis, IL-6 plays a key
role in the induction and maintenance of inflammation
and oxidative stress of the vessel wall.25,26 Of note, the
humanized anti-human IL-6 receptor antibody,
tocilizumab, is successfully used for vasculitis treat-
ment27 and represents a therapeutic strategy for sup-
pressing the COVID-19 cytokine storm.28 Until today,
it remains unclear whether SARS-CoV-2 could act as
a triggering factor for the development of an immune-
inflammatory dysregulation leading to a vasculitic
syndrome; all the actual findings are consistent with
the demonstrated close connection between thrombo-
sis and inflammation, processes that mutually rein-
force each other but much remains to be understood
for better characterizing the vascular involvement in
COVID-19. However, despite still limited evidence,
shared clinical aspects between COVID-19 and vas-
culitic syndromes could address further investigations
on vascular inflammatory involvement occurring in
COVID-19.28,29
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