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The kaleidoscopic manifestations of systemic vasculitis

1. Introduction
The IXth Menarini International Symposium on Autoimmunity
took place in Seville (Spain) in December 2010, and focused on “The
kaleidoscopic manifestations of systemic vasculitis”, addressing both
pathogenic and clinical aspects of Anti-Neutrophil Cytoplasmic
Autoantibody-Associated Systemic Vasculitis (AASV). Moreover,
two speciﬁc topics related to primary angiitis of the central nervous
system and cocaine-induced midline destructive lesions were
covered.
The term vasculitides encompasses a group of inﬂammatory
disorders that may affect any organ/system by damaging its blood
supply. Virtually any size or type of vessel may be involved; for
example, involvement of glomerular capillaries leads to necrotizing
glomerulitis, while involvement of larger arteries can cause renal
infarction and ischemia [1].
ANCA associated vasculitides are systemic autoimmune diseases
of unknown cause that affect small (to medium) sized blood vessels.
They include granulomatosis with polyangiitis (formerly Wegener's
granulomatosis), microscopic polyangiitis, and eosinophilic granulomatosis with polyangiitis (formerly Churg–Strauss syndrome) [2–4].
AASVs are rare diseases and must be diagnosed and treated early
because they may rapidly develop organ failure and death. Indeed,
the prognosis of untreated ANCA-associated systemic vasculitis
(AASV) is poor with up to 90% of patients dying within 2 years.
When appropriately treated, AASVs are no longer fatal but run a
chronic relapsing course with accumulating drug-related morbidity
in over 50% of the patients. Early diagnosis and treatment may
prevent progression to end organ damage and lengthen healthier life
[5].
The discovery of ANCA in the late eighties and the introduction of
ANCA testing in the clinical practice in the following decades, have
stimulated research in this area. In the last 10 years several advances
have been achieved in different ﬁelds of AASV.
2. Animal models
Rodent models of both myeloperoxidase (MPO) ANCA and
proteinase 3 (PR3) ANCA associated vasculitis have been developed,
which have provided important clues into the pathogenesis of AASV
[6,7].
The ability of ANCA IgG to cause pauci-immune necrotizing and
crescentic GN and vasculitis has been demonstrated in a mouse
model. Wild-type or immunodeﬁcient mice that receive anti-MPO
antibodies intravenously develop pauci-immune focal necrotizing GN
with crescents. This GN is mediated by neutrophil activation and can
be prevented by neutrophil depletion [6,7]. A similar model has also

been developed in the rat by immunizing animals with human MPO,
resulting in the development of antibodies that cross-react with rat
MPO and are able to induce pauci-immune glomerular necrosis and
crescents resembling the human picture [6,7].
3. In vitro studies
Evidence for a pathogenic role for ANCAs comes from numerous in
vitro observations.
Several in vitro observations suggest mechanisms by which ANCA
can cause vascular injury. Priming of neutrophils by cytokines, as
would occur with a viral or bacterial infection, causes neutrophils to
increase expression of ANCA antigens on their surfaces, where they
are accessible to interact with ANCA. Cytokine-primed neutrophils
that are exposed to ANCA release toxic oxygen metabolites, and kill
cultured endothelial cells. ANCA-antigen complexes adsorb onto
endothelial cells, where they could participate in in situ immune
complex formation. ANCA activation of neutrophils is mediated by
both F(ab)′2 binding to neutrophils and Fc receptor engagement.
Neutrophils that have been activated by ANCA adhere to endothelial
cells and release mediators of inﬂammation and cell injury. Evidence
that activation of the alternative complement pathway may play a
role in amplifying ANCA-induced inﬂammation has been accumulated [6–9].
4. Pathogenesis
Clinical and experimental animal data support the hypothesis that
ANCA can activate neutrophils and cause vasculitis, especially if there
is a concurrent synergistic proinﬂammatory stimulus. The requirement for a synergistic inﬂammatory process may be reﬂected in the
very frequent association of the onset of ANCA small-vessel vasculitis
with viral or bacterial infections. Such infections may cause the
production of high levels of circulating cytokines that could serve as
priming factors for neutrophils [6–12]. Environmental factors have
been considered important in the development of ANCA, including
silica, infection especially with Staphylococcus aureus, and drugs
[13,14].
How ANCAs are generated is not known. However, studies
suggesting that molecular mimicry and responses to complementary
peptides may be initiating events for ANCAs have been recently
published (reviewed in [8]). Two mechanisms that have been proposed
for the origin of the ANCA autoimmune response are molecular mimicry
of the autoantigen by a bacterial peptide and induction of autoimmunity through an immune response to the complementary peptide of the
autoantigen (PR3) that secondarily results in antibodies against the
autoantigen. Kain et al. have proposed that molecular mimicry of
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lysosomal-associated membrane protein 2 (LAMP-2) by the bacterial
adhesin FimH can induce circulating anti-FimH antibodies that cross‐
react with LAMP-2, which can cause pauci-immune glomerulonephritis
and small vessel vasculitis. Others have not conﬁrmed this theory.
Another novel theory for induction of the ANCA autoimmune response
postulates that the initial immune response is against an epitope that is
on antisense peptide (complementary autoantigen peptide) or a mimic
of an antisense peptide rather than against a sense autoantigen
peptide [8]. In Fig. 1 the events conducting to AASV are schematically summarized.

otorhinolaryngologist as an integral member of the multidisciplinary
care team for patients with GPA is speciﬁed [17].
7. Cocaine-induced midline destructive lesions (CIMDL)

In addition to their pathogenic role, ANCAs are considered a
sensitive and speciﬁc serologic marker of AASV [12].
According to the international guidelines, combining indirect
immunoﬂuorescence and PR3-ANCA/MPO-speciﬁc immunoassays
assures the optimal diagnostic speciﬁcity.
Despite their diagnostic value, the performance of the widespread
immunometric assays for ANCA testing has been disappointing,
particularly for the low sensitivity. In recent years, more “sensitive”
assays have been developed, using the microplate as well as fully the
automated technologies, with promising preliminary results. In
addition to a careful revision of methodological aspects and clinical
signiﬁcance of ANCA in AASV, a description of the new methods and
techniques of ANCA testing has been covered [15].

Upper respiratory tract involvement of GPA needs to be
differentiated from an increasingly recognized phenomenon which
is represented by cocaine-induced midline destructive lesions
(CIMDL). Occasionally, cocaine-induced lesions cause extensive
destruction of the osteocartilaginous structures of the nose, sinuses
and palate that can mimic other diseases such as tumors, infections,
and immunological diseases, in particular GPA. In several instances
these lesions are clinically indistinguishable from granulomatosis
with polyangiitis (Wegener's) limited to the upper respiratory tract.
Moreover, positive antineutrophil cytoplasmic antibody (ANCA) test
results may be found in an unexpectedly large proportion of patients
with CIMDL, increasing diagnostic difﬁculties. In CIMDL patients
these ANCAs are primarily directed against human neutrophil
elastase (HNE), generate a perinuclear (P-ANCA) staining pattern
on ethanol-ﬁxed neutrophils, and do not react with myeloperoxidase
(MPO). About half of these CIMDL patients may also have coexisting
ANCA that react with proteinase 3 (PR3). CIMDL seem to be the result
of a necrotizing inﬂammatory tissue response triggered by cocaine
abuse in a subset of patients predisposed to produce ANCA,
particularly those reacting with HNE. The presence of these HNE–
ANCAs seems to promote or deﬁne the disease phenotype [18].

6. Ear nose and throat (ENT) manifestations

8. Cutaneous vasculitis

Most of the initial symptoms of Wegener's granulomatosis, now
called granulomatosis with polyangiitis (GPA) begin in the head and
neck region with a wide spectrum of involvement of any site ranging
from the nasal septum, paranasal sinuses, oral mucosa, larynx and
even the external, middle and internal ear [16]. Diagnosis may be
delayed because the onset is heterogeneous and sometimes limited to
one organ. The differentiation from other conditions that mimic GPA
such as lymphoma and infections is of critical importance to initiate
appropriate treatment. The otorhinolaryngologic manifestations and
complications of GPA as well as their surgical management are
reviewed in the article by Trimarchi et al. [17] and the role of the

Berti E. et al. have covered the topic of skin involvement in
cutaneous and systemic vasculitis. Cutaneous vasculitides are a
heterogeneous group of inﬂammatory disorders affecting skin blood
vessels. They may be triggered by several factors, such as infection or
drug, or may be related to underlying diseases, notably connective
tissue or malignancies. However, vasculitis occurs without any
demonstrable triggering agents in a relevant number of patients. On
the other hand, vasculitic skin lesions may manifest as a component
of vasculitis affecting also internal organs. In addition to the vast area
of cutaneous vasculitides, the variety of cutaneous manifestations
that may develop during the course of the main systemic vasculitides,

5. ANCA

Fig. 1. Schematic events conducting to anti-neutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis.Abbreviations: PR3, proteinase 3; LAMP-2, lysosomal-associated
membrane protein 2; PMNS, polymorphonuclear neutrophils.
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such as Wegener's granulomatosis, Churg–Strauss syndrome and
polyarteritis nodosa has been analyzed in details [19].
9. Renal involvement
Renal involvement is a common and often severe complication of
AASV. Kidney involvement is generally characterized by a pauciimmune necrotizing and crescentic glomerulonephritis with a very
rapid decline of renal function (rapidly progressive glomerulonephritis). The presence and severity of kidney involvement are the major
determinants of patient outcome [20,21]. On the basis of the
extension of the lesions and their characteristics (active or sclerotic),
the European Vasculitis Study Group (EUVAS) has proposed a
histopathological classiﬁcation for ANCA-associated glomerulonephritis [22]. The classiﬁcation scheme has four general categories of
lesions namely focal, crescentic, sclerotic, and mixed. Preliminary
results have shown that the proposed classiﬁcation system is of
prognostic value for 1- and 5-year renal outcomes [22,23].
With the exception of Churg–Strauss syndrome (CSS), where
kidney involvement is not a prominent feature, renal disease is
present in about 70% of patients with GPA and in almost 100% of
patients with microscopic polyangiitis (MPA). If untreated necrotizing and crescentic glomerulonephritis has an unfavorable course
leading in a few weeks or months to end stage renal disease.
Several recent studies have shown that serum creatinine at
diagnosis, sclerotic lesions and the number of normal glomeruli at
kidney biopsy are the best predictors of renal outcome.
10. Primary angiitis of the CNS (PACNS)
Primary angiitis of the CNS (PACNS) is a rare disorder resulting in
inﬂammation and destruction of CNS vessels without evidence of
vasculitis outside the CNS. PACNS is poorly understood, and formidable
challenges to our understanding and management of the disease
remain: few clinicians are highly experienced with the disease, the
clinical presentations are non-speciﬁc, we lack highly efﬁcient noninvasive modalities for diagnosis, no useful animal models exist to aid
our understanding of the disease, and no randomized trials of
treatments have been done. Despite such limitations, substantial
progress has been made including growing recognition of a speciﬁc
constellation of epidemiological, clinical, neuroradiographic, and laboratory ﬁndings that could enhance diagnostic accuracy [24]. A clear
view of multiple clinical and pathological disease subtypes with
prognostic implications within the spectrum of PACNS is now accepted.
While primary angiitis of the central system (PACNS) remains a
rare entity, the poor speciﬁcity of the available diagnostic tests and its
multiple mimics create a major diagnostic challenge. Recently, there
have been advances in understanding PACNS and differentiating it
from its mimics. A recent breakthrough is the proposal of reversible
cerebral vasoconstriction syndromes (RCVS) as a unifying concept for
a group of disorders that highly mimics PACNS [24,25].
11. Treatment
The combination of prednisone and cyclophosphamide is now
established as the treatment of choice and leads to control of the
disease in 80% of the patients. Treatment of AASV can be divided into
three phases: therapy for induction of remission, for maintenance of
remission and therapy for refractory and relapsing disease. In
addition, the treatment must be tailored to the stage and severity of
the disease and a new classiﬁcation of AASV has been introduced:
localized vasculitis, early systemic vasculitis, generalized vasculitis,
severe renal vasculitis and refractory vasculitis. So far the combination therapy of glucocorticoids and conventional immunosuppressive
drugs has mainly been used to control disease. This approach has led

to a signiﬁcant improvement in outcome in spite of persistently high
mortality and morbidity rates [26–28].
In the last 10 years several randomized controlled trials have
been performed with the aim of optimizing the existing therapeutic
regimens and testing new drugs and schemes. Among them,
important results which have been introduced in the clinical practice
regards:
• the efﬁcacy of methotrexate in inducing remission in early systemic
ANCA associated vasculitis
• the value of cyclophosphamide pulses to reduce adverse effects and
morbidity of oral cyclophosphamide
• the role of azathioprine and methotrexate to maintain remission
• the additive effect of plasma-exchange in the severe forms of ANCAassociated renal vasculitis.
Besides conventional treatment, biologics have emerged as a new
treatment option [25–32]. In particular, Rituximab (RTX) has emerged
as an alternative for cyclophosphamide in the remission induction of
patients with generalized and severe disease on the basis of uncontrolled and randomized controlled trials [29–36].
In spite of signiﬁcant advances in treatment, refractory vasculitis
still occurs in 4–5% of patients and cases with fatal outcome can be
seen [37]. New more effective and safer therapies are needed.
Little is known about pregnancy and fetal outcome in women with
vasculitis, mainly because of the median age of these patients and the
severe course of the disease; however, with the progressive achievement of a longer life expectancy and a better quality of life the number
of pregnancies observed during the course of such diseases is increasing
and such topic deserves further studies [38,39].
In this issue, reports of current data discussed at this meeting are
presented as concise and structured review by experts in this ﬁeld.
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