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ABSTRACT 

Systemic vasculitides represent uncommon conditions characterized by the inflammation of blood vessels that can 

lead to different complex disorders limited to one organ or potentially involving multiple organs and systems. 

Systemic vasculitides are classified according to the diameter of the vessel that they mainly affect (small, medium, 

large, or variable). The pathogenetic mechanisms of systemic vasculitides are still partly unknown, as well as their 

genetic basis. For most of the primary systemic vasculitides, a single gold standard test is not available, and diag-

nosis is often made after having ruled out other mimicking conditions. Current research has focused on new man-

agement protocol and therapeutic strategies aimed at improving long-term patient outcomes and avoiding progres-

sion to multiorgan failure with irreversible damage. In this narrative review, authors describe different forms of 

systemic vasculitides through a review of the literature, with the aim of highlighting the current knowledge and 

recent findings on etiopathogenesis, diagnosis and therapy. 
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INTRODUCTION 

Systemic vasculitides represent uncom-

mon diseases characterized by the inflamma-

tion of blood vessels that can lead to different 

complex disorders limited to one organ or po-

tentially involving multiple organs and sys-

tems. The annual incidence of vasculitides is 

40 to 60 cases per 1 million persons 

(Reinhold-Keller et al., 2005). 

The pathogenetic mechanisms of systemic 

vasculitides are still partly unknown, as well 

as their genetic basis. Genome-wide associa-

tion studies (GWAS) represent the main tests 

for the identification of the genetic alteration 

in vasculitides, and have demonstrated a ge-

netic component in many vasculitides such as 

Takayasu arteritis (Renauer et al., 2015), Ka-

wasaki disease (Kim et al., 2017) and antineu-

trophil cytoplasmic antibody (ANCA)-associ-

ated vasculitides (AAV) (Lyons et al., 2019). 

However, despite new advances in the com-

prehension of the genetic basis of vascu-

litides, their pathogenesis is still partly un-

known.  

To date, for most of the primary systemic 

vasculitides there is not a single gold standard 

test and no specific diagnostic criteria (Sag et 
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al., 2017). Diagnosis is often made after hav-

ing ruled out other mimicking conditions, as 

vasculitides may have specific and non-spe-

cific inflammatory symptoms that need to be 

associated to reach a final diagnosis (Sangolli 

and Lakshmi, 2019) (Figure 1). Current re-

search has focused on new management pro-

tocol and therapeutic strategies aimed at im-

proving long-term patient outcomes.  

In this manuscript, authors describe sys-

temic vasculitides through a review of the lit-

erature, with the aim of highlighting the cur-

rent knowledge and recent findings on eti-

opathogenesis, diagnosis and therapy. After a 

brief introduction on general classification 

and epidemiology of systemic vasculitides, 

the authors describe in details current 

knowledge on epidemiology, etiopathogene-

sis, clinical features, diagnosis and treatment 

of each disease classified following the 

Chapel Hill Consensus Conference (CHCC) 

classification (Jennette et al., 2013). 

 

Figure 1: Algorithm for syndromic approach of symptoms in vasculitis (from Sangolli and Lakshmi, 2019; 
available from: http://www.idoj.in/text.asp?2019/10/6/617/270204) 

http://www.idoj.in/text.asp?2019/10/6/617/270204
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CLASSIFICATION 

Systemic vasculitides are defined as sys-

temic diseases of the blood vessels, catego-

rized by the diameter of the vessel that they 

mainly affect (small, medium, large, or varia-

ble) (Schnabel and Hedrich, 2018) (Figure 2). 

The CHCC in 1994 produced the basis for 

classification of the above-mentioned disor-

ders (Jennette et al., 1994). After 20 years, the 

CHCC congregated again to delineate a new 

nomenclature system that included further 

classes of vasculitides and improved defini-

tions based on contemporary developments in 

usage and on the most recent improvements 

in the comprehension of disease clinical and 

laboratory signs and mechanisms (Jennette et 

al., 2013) (Table 1). 

Several modifications were presented in 

this new nomenclature paper: small vessel 

vasculitides were divided into two pathoge-

netic categories; descriptive names were re-

placed with eponyms; and new classes were 

introduced such as variable vessel vasculitis, 

vasculitis associated systemic disease, single 

organ vasculitis and vasculitis associated with 

probable etiology.  

In describing vessel dimensions, the ex-

pression “small vessel” indicates the arteri-

oles, capillaries, venules and some veins, 

“medium vessel” the main visceral arteries 

and veins and their initial branches and “large 

vessel” the aorta and its major branches. Nev-

ertheless, some intersection might happen, 

and arteries of different sizes can possibly be 

included in more than one category (Jennette 

et al., 2013). In addition to the multi-organ 

systemic vasculitides, other types have been 

described, including single organ vascu-

litides, vasculitides associated with specific 

underlying causes and vasculitides associated 

with systemic diseases.  

 

 

 

Figure 2: Classification of primary vasculitis based on revised Chapel Hill criteria (2012) and the Euro-
pean League Against Rheumatism (EULAR) / Paediatric Rheumatology European Society (PRES) clas-
sification (from Schnabel and Hedrich, 2018; available from: https://doi.org/10.3389/fped.2018.00421) 
 
  

https://doi.org/10.3389/fped.2018.00421
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Table 1: Chapel Hill Consensus Conference 2012 Classification criteria 

Large vessel vasculitis (LVV)  
 

 Takayasu arteritis  

 Giant cell arteritis  

Medium vessel vasculitis (MVV)   Polyarteritis nodosa  

 Kawasaki disease   

Small vessel vasculitis (SVV) 
 

A. Anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis  

 Microscopic polyangiitis  

 Granulomatosis with polyangiitis (We-
gener granulomatosis)  

 Eosinophilic granulomatosis with polyan-
giitis (Churg– Strauss syndrome)  

B. Immune complex SVV  

 Anti-glomerular basement membrane 
(anti-GBM) disease  

 Cryoglobulinemic vasculitis  

 IgA vasculitis (Henoch–Schönlein)  

 Hypocomplementemic urticarial vasculi-

tis (anti-C1q vasculitis)   

Variable vessel vasculitis  
 

 Behçet’s disease  

 Cogan’s syndrome    

Single-organ vasculitis  
 

 Cutaneous leukocytoclastic angiitis  

 Cutaneous arteritis  

 Primary central nervous system  
vasculitis  

 Isolated aortitis  

 Others   

Vasculitis associated with systemic disease  
 

 Lupus vasculitis  

 Rheumatoid vasculitis  

 Sarcoid vasculitis  

 Others   

Vasculitis associated with probable etiology  
 

 Hepatitis C virus-associated cryoglobu-
linemic vasculitis  

 Hepatitis B virus-associated vasculitis  

 Syphilis-associated aortitis  

 Drug-associated immune complex  
vasculitis  

 Drug-associated ANCA-associated  
vasculitis  

 Cancer-associated vasculitis  

 Others   
 
 
 

EPIDEMIOLOGY 

Finding precise epidemiological data for 

systemic vasculitides is imperative for numer-

ous reasons. The understanding of pattern of 

disease is fundamental to plan health services, 

and the evidence of epidemics or seasonality 

could be important to understand the patho-

genesis and the role of both infectious and en-

vironmental factors. Furthermore, the com-

parison of incidence of vasculitides between 

different populations can help understanding 

their genetic risk factors (Watts and Robson, 

2018). 

Epidemiology of vasculitides has been 

studied through the identification of a cohort 

of patients from a precise topographical re-

gion based on single referral centers or 

through the use of databanks. However, the 

accumulation of data about an adequately 

large number of patients for uncommon dis-

eases such as vasculitides either needs a long 



EXCLI Journal 2020;19:817-854 – ISSN 1611-2156 

Received: June 05, 2020, accepted: June 15, 2020, published: June 18, 2020 

 

 

821 

period or a large population, thus making it 

complex to perform a good-quality epidemi-

ology research for these conditions (Watts 

and Robson, 2018).  

With rising attention to the incidence of 

vasculitides in singular groups, precise analy-

sis and identification of ancestry is of utmost 

importance. The perfect model for the identi-

fication of ancestry is the determination of the 

birthplace for all four of a person's grandpar-

ents, but this is frequently not feasible, lead-

ing to a reliance on self-reported ancestry.  

These factors have significantly affected 

the reliability of epidemiological studies in 

systemic vasculitides and should be taken into 

account when analyzing epidemiological data 

on these diseases. 

 

LARGE VESSEL VASCULITIS (LVV) 

Takayasu arteritis 

Takayasu arteritis (TA) is systemic in-

flammatory condition that affects large arter-

ies such as the aorta, its major branches and 

the pulmonary arteries (Seyahi, 2017; Di 

Santo et al., 2018). TA is primarily a disorder 

affecting young adult women, mainly appear-

ing in the second and third decades of life 

(Tombetti and Mason, 2019). 

Epidemiology 

TA is an uncommon large-vessel vascu-

litis initially described in Japan and consid-

ered for a long time most frequent in popula-

tion of Asian ancestry. Up to the present time, 

the highest prevalence described is for Japan 

(40 per million) (Toshihiko, 1996), though a 

research in Norway from a multi-ethnic pop-

ulation found a higher prevalence in small co-

horts of subjects of African (108 per million) 

and of Asian (71 per million) ancestry 

(Gudbrandsson et al., 2017). The incidence in 

European regions is nearly 1-2 per million per 

year.  

Etiopathogenesis 

Inflammatory lesions in TA thicken arte-

rial walls and result in a remodeling of the ar-

terial lumen. Arterial stenoses is more fre-

quent that aneurysmal disease, respectively 

90 % and 25 % (Tombetti and Mason, 2019). 

TA is a disease with an important morbid-

ity. Mortality is nearly 5 % at 10 years and as 

high as 27 % in the more severe forms 

(Ishikawa and Maetani, 1994), while regular 

activities are compromised in 74 % of pa-

tients (Mason, 2010).  

Studies on genetic alterations in TA hy-

pothesized a role for the innate and the adap-

tive immune systems (Terao, 2016; Renauer 

and Sawalha, 2017). Both Classes I and II Hu-

man Leukocyte Antigen (HLA) loci have 

been associated with TA (most notably the 

HLA-B locus and the HLA-B52 allele) (Demir 

et al., 2019). In Japanese patients, HLA-

B*52:01 allele has been confirmed to be re-

lated to TA, then confirmed in other popula-

tions such as Chinese, Korean, Turkish, Euro-

pean and American (Renauer and Sawalha, 

2017). 

Through GWAS studies, many suscepti-

bility loci have been recognized such as 

RPS9/LILRB3, LILA3, IL38, IL12B (Arnaud 

et al., 2011). Terao et al. in GWAS on 633 TA 

patients and 5928 controls found a quantity of 

unreported loci, mainly non-HLA genes 

(PTK2B, LILRA3/LILRB2, DUSP22, 

KLHL33) (Terao et al., 2018). Soto et al. 

found a new link of PTPN22 single-nucleo-

tide polymorphism (R620W) related to sus-

ceptibility for TA in a study including 111 pa-

tients (Soto et al., 2019). Goel et al. have 

proven elevated IL6 levels in the vascular le-

sions and the serum of TA patients (Goel et 

al., 2017). These findings have reinforced the 

use of anti-IL6 in TA and helped developing 

targeted therapies in TA patients.  

Therapy protocols of TA depend on the 

disease activity. Some cases present in a mild 

form while others have important morbidity. 

The main aim of treatment is to limit the in-

flammatory process and hypertension. Myo-

cardial infarction and stroke have an elevate 

prevalence in TA and occasionally are the 

first sign. A meta-analysis described a preva-

lence of stroke and myocardial infarction re-

spectively of 8.9 % and 3.4 % (Kim and 

Barra, 2018). TA represented about 10 % of 

cases of acute ischemic heart disease in fe-
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males aged < 40 years, consequently, the di-

agnosis should be ruled out in young patients 

suffering from cardiovascular complications 

(Cavalli et al., 2018; Jung et al., 2018).  

Clinical features 

Commonly, three different phases of TA 

are documented. In the first phase, there are 

non-specific constitutional inflammatory 

symptoms. During this phase, patients can re-

fer fever of unknown origin. In the next phase, 

patients may refer neck pain and, rarely, tho-

racic and dorsal pain. The last phase is char-

acterized by decreased or absence of pulses 

and/or differences in arterial blood pressure 

between upper extremities, arterial bruits, and 

intermittent extremity claudication (Keser et 

al., 2018). The complete form of TA may also 

be divided into two overlapping phases. 

While the acute phase represents systemic and 

initial vascular inflammation, the occlusive 

phase, which occurs weeks to years later, is 

characterized by ischemic symptoms (Park et 

al., 2005; Vanoli et al., 2005). Stroke, transi-

ent ischemic attack, and sudden blindness 

may also be caused by thrombosis of cerebral 

arteries (Park et al., 2005). Audio-vestibular 

symptoms have also been reported in cases 

with TA; they comprise sudden sensorineural 

hearing loss and vertigo (Kanzaki, 1994; Ralli 

et al., 2017a, b). 

It is important to underline that even if in-

volvement of the aorta and its main branches 

is a typical manifestation of TA, this involve-

ment is not homogeneous in all patients and 

different types of vessel involvement have 

been reported (Hata et al., 1996; Keser et al., 

2018) (Table 2).  

Diagnosis 

At onset, TA does not present specific 

signs, with manifestations related to systemic 

symptoms that may precede the onset of clin-

ically evident signs (Kim and Beckman, 

2018). Unfortunately, as in many other vascu-

litides, there are no gold standard diagnostic 

tests. The more extensively accepted criteria 

are those suggested by Ishikawa (1988), and 

the American College of Rheumatology 

(ACR) classification criteria (Arend et al., 

1990) (Table 3). The Ishikawa criteria com-

prise a mandatory criterion of ≤ 40 years of 

age at time of diagnosis or beginning of char-

acteristic signs and symptoms (Ishikawa, 

1988). Conversely, the ACR criteria were es-

tablished to differentiate TA from other vas-

culitides mainly for research purposes, rather 

than as clinical diagnostic criteria (Arend et 

al., 1990).  

 

 

 
Table 2: Different types of vessel involvement based on conventional angiographic findings published 
by the International Conference on Takayasu Arteritis in 1994 

Type of vessel involvement in Takayasu Arteritis 

 Type I involves the branches of the aortic arch;  

 Type IIa involves the ascending aorta, aortic arch, and branches of the aortic arch;  

 Type IIb involves the thoracic descending aorta with the involvement of Type IIa;  

 Type III involves the thoracic descending aorta, abdominal aorta, and/or renal arteries;  

 Type IV involves the abdominal aorta and/or renal arteries;  

 Type V is the combination of Type IIb and Type IV. 
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Table 3: The 1990 American College of Rheumatology Classification criteria for Takayasu arteritis. For 
classification purposes, a patient is said to have Takayasu arteritis if at least three of the six criteria are 
present (from Arend et al., 1990). 

Criteria Definition 

Age at disease  
onset < 40 years 

Development of symptoms or findings related to TA age <40 years 
 

Claudication of 
extremities 

Development and worsening of fatigue and discomfort while in use, especially 
the upper extremities 

Decreased bra-
chial artery pulse 

Decreased pulsation of one or both brachial arteries 

Blood pressure  
difference > 10 
mmHg 

Difference of > 10 mmHg in systolic blood pressure between arms 

Bruit over  
subclavian arteries 
or aorta 

Bruit audible on auscultation over one or both subclavian arteries or  
abdominal aorta 

Arteriogram  
abnormality 

Arteriographic narrowing or occlusion of the entire aorta, its primary branches 
or large arteries in the proximal upper or lower extremities, not due to arterio-
sclerosis, fibromuscular dysplasia or similar causes; changes usually focal or 
segmental 

 

 

 

TA must be distinguished from giant cell 

arteritis (GCA), an additional relevant cause 

of inflammatory aortitis. Even if TA and GCA 

involve common arteries, clinical signs may 

be different as patients with GCA have supe-

rior incidence of ophthalmologic symptoms 

and jaw claudication. Furthermore, the age of 

onset is the main different feature between 

TA and GCA as the former affects an older 

cohort with mean age at diagnosis of 75 years 

(Kim and Beckman, 2018). 

Treatment 

Steroids are the main therapy for TA. Im-

mune suppressive agents like cyclophospha-

mide, azathioprine or biologics should be 

used for induction of remission, and mainte-

nance treatment may be continued with lower 

dose steroids and methotrexate (Langford et 

al., 2017; Nakaoka et al., 2018). With recent 

studies on pathogenesis and genetic altera-

tion, biologic therapies are increasingly used 

in TA. Anti-tumor necrosis factor (Anti-TNF) 

has been described as a successful therapy in 

TA. Hoffman et al. demonstrated that adding 

anti-TNF treatment caused an improvement 

in 14/15 patients (93.3 %) and sustained re-

mission in 10/15 patients (66.7 %) (Hoffman 

et al., 2004). Youngstein et al. reported that 

treatment with a TNF-α antagonist, an inter-

leukin (IL)-6 receptor antagonist, or both may 

be valid in patients with refractory TA 

(Youngstein et al., 2014). Auspicious results 

with anti-IL-6 (tocilizumab) and anti-IL-

12/23p40 have also been described in recent 

studies (Mekinian et al., 2018). The scientific 

community affirmed that IL-6 is the main fac-

tor in the inflammatory process of large-ves-

sel vasculitis, and case series have revealed 

that the humanized monoclonal antibody to-

cilizumab, which blocks the soluble IL-6 re-

ceptor, can produce clinical responses and 

have a steroid-sparing effect in cases with re-

fractory TA, including patients refractory to 

anti-TNF (Nakaoka et al., 2018). On the other 

hand, Terao et al. have demonstrated that 

Ustekinumab, a monoclonal antibody against 

IL-12/23p40, may be an effective treatment 

approach for TA patients, which is supported 

by genetic association findings (Terao et al., 

2016).  

The long-term effects of TA on large ves-

sels may require surgical treatment. Surgery 

should be considered only during the inactive 

periods of the disease. Bypass graft surgery, 

although more invasive, offers enhanced du-
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ration of arterial patency (Mason, 2015). Per-

cutaneous balloon angioplasty can be consid-

ered a valid treatment approach mainly for re-

cent-onset lesions, while conventional stents 

appear to be associated with high failure rates 

(Mason, 2018). However, the use of com-

bined immunosuppression and biologic ther-

apy for refractory TA may decrease require-

ments for surgical intervention. 

 

Giant cell arteritis  

Giant cell arteritis (GCA) is a systemic 

autoimmune condition characterized by gran-

ulomatous inflammation of the large and me-

dium arteries (Younger, 2019). 

GCA was first described in 1890 by 

Hutchinson, who defined it as a burning in-

flamed temporal arteritis that avoided a pa-

tient from wearing his hat. Later, Horton and 

colleagues described GCA as a distinct dis-

ease (Horton et al., 1932). In the Western 

world, GCA is the most frequent primary sys-

temic vasculitis in patients over 50 years of 

age. GCA was categorized as a large-vessel 

vasculitis by the 2012 Revised CHCC classi-

fication (Jennette et al., 2013). 

Epidemiology 

The main incidence of GCA is in North-

ern Europe, particularly in the Scandinavian 

regions and in patients of Scandinavian ances-

try (Brekke et al., 2017). Mean age is 70 

years, and most affected individuals are over 

60 years of age. Women are more affected 

than men. Incidence of GCA in population 

aged greater than 50 years is 27 cases in 

100,000, although this number will most 

probably increase in the near future following 

population aging (Niederkohr and Levin, 

2005). The Scandinavian report showed a 

growth in GCA incidence from 1972 to 1992, 

but no additional growth up to 2012 (Brekke 

et al., 2017). GCA is a rare condition in non-

European ancestry populations (Kobayashi et 

al., 2003).  

Etiopathogenesis 

Environmental and infection agents have 

been hypothesized to have a role in the eti-

opathogenesis of GCA (Watts and Robson, 

2018).  

Genetic predisposition also plays a central 

role in GCA. The main genetic risk factor is 

HLA-DRB1*04 (Carmona et al., 2015); ge-

netic studies have also demonstrated that 

P4HA2, PTPN22 and PLG were recognized 

as GCA risk genetic factor (Carmona et al., 

2017). It has been recently hypothesized that 

the expansion of GCA may represent a breach 

of the immune privilege of the aorta as a result 

of checkpoint self-consciousness failure 

(Zhang et al., 2017).  

The first changes in GCA are altered mat-

uration, activation and preservation of anti-

gen-presenting adventitial dendritic cells. 

These cells sample the contiguous environ-

ment for bacterial and viral pathogens within 

the action of toll-like receptors (Agard et al., 

2008; Salvarani et al., 2008). 

The typical histologic alteration of GCA 

comprise elastic lamina fragmentation, inti-

mal thickening and arterial wall inflamma-

tion. GCA has been named after the occur-

rence of multinucleated giant cells, that have 

been reported in approximately one-half of 

positive temporal artery biopsies (TABs), in 

addiction of a granulomatous inflammatory 

infiltrate composed of CD41 T-cells and mac-

rophages situated at the intima-media junc-

tion (Younger, 2019). Other TAB samples 

show panarteritis associated to lympho-mon-

onuclear cells with sporadic neutrophils and 

eosinophils without giant cells.  

Typically, arterial wall thickening may 

provoke incomplete or total occlusion of ves-

sels and ischemic problems, such as anterior 

ischemic optic neuropathy (Agard et al., 

2008). Temporal artery arteritis is not only 

present in GCA, but also in other conditions 

such as polyarteritis nodosa, antineutrophil 

cytoplasm antibody related vasculitis, and 

atypical polymyalgia rheumatica (Fitzcharles 

and Esdaile, 1990).  
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Clinical features 

In the early phases, GCA usually is not 

specific, with a range of symptoms linked to 

the local effects of systemic and vascular in-

flammation. GCA symptoms comprise scalp 

tenderness, headache, and jaw claudication. 

Headache is specifically localized to the tem-

poral region and is the most frequent symp-

tom. Typically, this type of pain differs from 

previously experienced headaches, and the 

patient may refer to the symptom as head 

pain. Jaw claudication is also a common 

symptom, described as pain with chewing. 

For this reason, patients reduce their food 

consumption and thus lose weight and feel 

tired (Younger, 2019). Rarely, a patient can 

observe an inflamed artery in the temporal 

area.  

Sudden vision loss is relatively common 

in GCA, as nearly 15 % of patients with GCA 

experience ophthalmologic difficulties 

(Hayreh et al., 1998). The disease can present 

weeks before with ophthalmologic symptoms 

such as temporary loss of vision following in-

complete occlusion of the short posterior cili-

ary arteries or central retinal artery (Evans 

and Hunder, 2000). Visual loss is usually de-

scribed as painless, and can be unilateral or 

bilateral, partial or complete and may be per-

manent if untreated. For this reason, it is im-

perative to suppose GCA in the differential 

diagnosis for any elderly patient presenting 

with visual symptoms. Additional ischemic 

symptoms comprise transient ischemic attack 

and stroke, micro-embolism, or a combina-

tion of distal thrombosis and intimal hyper-

plasia (Hayreh et al., 1998). 

The Diagnostic and Classification Criteria 

in Vasculitis study in 26 countries reported 

blindness in at least one eye at 6 months in 

almost 8 % of patients with GCA. Risk fac-

tors for blindness comprise stroke (OR 1⁄4 

4.47) and peripheral vascular disorder (OR 

1⁄4 10.44) (Yates et al., 2017).  

Diagnosis 

The ACR 1990 criteria for the classifica-

tion of GCA require the presence of 3 or more 

of the following criteria: age > 50 years, tem-

poral artery tenderness, new-onset localized 

headache, erythrocyte sedimentation rate > 

50 mm/h, and abnormal TAB. These criteria 

have a sensitivity of 93.5 % and specificity of 

91.2 % to discriminate GCA from other vas-

culitides (Murchison et al., 2012). 

Acute-phase inflammation markers are 

frequently considerably raised, and a normo-

cytic normochromic anemia and thrombocy-

tosis may be described in addition to the ele-

vation of liver transaminase levels. The com-

bination of positive TAB and elevated C-re-

active protein provides, to date, the main sen-

sitivity and specificity for the diagnosis of 

GCA. 

The gold standard for GCA is the TAB 

sample (Schmidt, 2013; Younger, 2019); ac-

tual sensitivity of unilateral TAB is 87 %. 

Temporal artery ultrasound tests are cost-

effective, non-invasive, fast and safe, and pro-

vide an image of the inflamed temporal artery 

described by edematous wall swelling.  

Treatment 

Prompt diagnosis and precocious initia-

tion of medical treatment is of utmost im-

portance since there is the possibility of vision 

loss if management is deferred.  

Patient should start medical treatment 

with oral prednisone even before the result of 

TAB. High-dose corticosteroid protocol is 

mostly successful in avoiding additional vis-

ual loss. Rare cases may have visual reduction 

during the first days of therapy and, contrari-

wise, a few patients may present a mild visual 

function progress when treated with high-

dose steroids (Liu et al., 1994; Foroozan et al., 

2003). Currently, there is no indication that 

intravenous high dose corticosteroids are bet-

ter than oral steroids in limiting visual decline 

(Hayreh and Zimmerman, 2003). 

After the diagnosis of GCA with a posi-

tive TAB, the high-dose corticosteroid ther-

apy protocol should be tapered gradually over 

1 year, and C-reactive protein (CRP) lab val-

ues should be continually monitored. Though 

it is probable that the visual function is unfor-

tunate after suffering central retinal artery oc-

clusion or ischemic optic neuropathy, the 

non-ocular signs such as jaw claudication, 

headache and scalp tenderness may resolve or 
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improve with steroids. In cases in which pred-

nisone’s side effects outweigh profits, metho-

trexate can be used (Chacko et al., 2015). A 

possibility of persistent ischemic optic neu-

ropathy is present in nearly 7 % of cases and 

requires prompt re-evaluation. 

The mortality with GCA is increased 

compared to the general population. Moham-

mad et al. analyzed a large sample with bi-

opsy-proven GCA and found that the inci-

dence of GCA might have decreased over 

time (Mohammad et al., 2015). 

 

MEDIUM VESSEL VASCULITIS (MVV)  

Polyarteritis nodosa  

Polyarteritis nodosa (PAN) is a rare vas-

culitis characterized by necrotizing inflam-

matory modification of medium and small 

muscular arteries, especially at vessel bifurca-

tions (Jennette et al., 2013). The 2012 CHCC 

established the definition of PAN as a ne-

crotizing arteritis not related with anti-neutro-

phil cytoplasmic antibodies (ANCAs) of 

small and medium vascular arteries and not 

associated to glomerulonephritis or vasculitis 

in arterioles, capillaries, or venules (Jennette 

et al., 2013). 

PAN alterations result in microaneurysm 

formation, aneurysmal rupture with hemor-

rhage, thrombosis, and, therefore, organ is-

chemia or infarction (Lie, 1989).  

PAN was first described in 1852 by Karl 

Rokitansky from the Universal of Vienna 

(Tesar et al., 2004). In 1866, the term “peri-

arteritis nodosa” was proposed by Kussmaul 

and Maier to define the nodules detected in 

medium arteries (Tesar et al., 2004). 

Epidemiology 

Until the early 1990s, the term PAN was 

used to indicate different types of vasculitides 

that are now called ANCA-associated vascu-

litis (AAV). PAN can be idiopathic or can be 

connected with an infective etiology. PAN 

has been related with various infectious dis-

eases, especially Hepatitis B Virus (HBV) 

and Human Immunodeficiency Virus (HIV). 

PAN related with HBV has become infre-

quent after the diffusion of vaccination proto-

cols and selection of blood products (Mahr et 

al., 2004). Before HBV vaccination, over one-

third of patients with PAN were also HBV 

positive; this number has now decreased to 

5 % in developed countries (Mahr et al., 

2004). In Europe, the incidence of PAN every 

year ranges from 0 to 1.6 cases/million peo-

ple; prevalence is of 31 cases/million 

(Hernandez-Rodriguez et al., 2014). The con-

dition onset is typically between the fourth 

and sixth decade of life, and rarely affects 

children. A 1.5:1 male preponderance has 

been described (Hernandez-Rodriguez et al., 

2014).  

Etiopathogenesis 

The pathogenesis of idiopathic PAN is 

still unclear, nevertheless the optimal clinical 

response to corticosteroid treatment suggests 

that immunological system may have a cen-

tral role (De Virgilio et al., 2016).  

PAN was originally described as an im-

mune-complex disorder for the presence of 

necrotizing arteritis in in vivo models of im-

mune-complex-mediated injury (Yates et al., 

2016).  

Nevertheless, glomerulonephritis and 

complement consumption are not related with 

PAN. The identification of dendritic cells and 

the presence of CD4+ lymphocytes in vascu-

lar inflammatory infiltrates propose that anti-

gen-specific T-cell mediated immune re-

sponses may have a central role in the eti-

opathogenesis (Guillevin et al., 2011).  

The altered endothelial function might re-

veal direct endothelial cell stimulation (Filer 

et al., 2003). Activated endothelial cells in-

crease the production of cytokines and adhe-

sion molecules. Blood tests in PAN have doc-

umented increases in the blood levels of inter-

feron-γ and IL-2 and amplified serum levels 

of IL-8, an effective activator of neutrophils 

(Freire Ade et al., 2004). Laboratory tests 

have also demonstrated modest increases in 

TNF-α and IL-1β (Hughes and Bridges, 

2002).  

Infectious factors, also, have been associ-

ated with development of PAN. HBV is the 

most frequent and well-defining infection risk 
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factor of PAN, followed by hepatitis C virus 

(HCV), HIV, cytomegalovirus and parvovi-

rus B19 (Bourgarit et al., 2005). 

HBV is related with PAN and has a role 

in the pathogenesis with at least two mecha-

nisms. Primary, virus replication might pro-

voke damage of the vessel wall (Trepo and 

Guillevin, 2001). Then, the deposition and the 

in situ development of circulating immune 

complexes are the main reasons for vascular 

change. These factors stimulate the comple-

ment cascade, which activates neutrophils 

(Trepo and Guillevin, 2001). The immuno-

logical process that underlies PAN is usually 

detected within 6 months after HBV infec-

tion.  

Clinical features 

The clinical manifestations of PAN range 

from affecting a single organ to systemic fail-

ure (Howard et al., 2014). Every tissue could 

be affected; nevertheless, for unknown mo-

tives, PAN does not involve the lungs (Lhote 

and Guillevin, 1995) . 

The obstruction or break-up of inflamed 

vessels can generate tissue ischemia or hem-

orrhage in multiple structures. Therefore, 

PAN usually presents with collection of clin-

ical indicators, including generic symptoms, 

such as sickness, fever, weight loss, myalgia 

and arthralgia. 

PAN usually involves peripheral nerves 

and skin. The manifestations on skin include 

livedoid, purpura, subcutaneous nodules, and 

necrotic ulcers. Principal neurological symp-

tom is mononeuritis multiplex, which usually 

manifests with wrist or foot drop. Further-

more, patients can develop hypertension or 

renal failure. Wunderlich syndrome is a rare 

but a typical presentation in PAN; it is char-

acterized by a triad of flank mass, acute flank 

pain, and hypovolemic shock (Katabathina et 

al., 2011). Gastrointestinal signs comprise ab-

dominal pain, bowel perforation, weight loss, 

cholecystitis, pancreatitis and appendicitis. 

Bilateral and symmetrical hearing loss has 

frequently been described in patients with 

PAN. Hearing loss is mainly sensorineural 

and, in uncommon cases, it has been reported 

as the first sign of this condition (Ralli et al., 

2018a, b).  

Diagnosis 

Currently, there are no specific bi-

omarkers for PAN. Then, the diagnosis needs 

the addition of clinical signs, angiographic 

imaging, and biopsy sample. 

Laboratory tests can assist to control the 

organ damage. The most important tests are 

serum creatinine, liver function studies, mus-

cle enzyme concentrations, HBV and HCV 

serologies, and urinalysis. Supplementary la-

boratory testing, as ANCA, antinuclear anti-

body, C3 and C4 and cryoglobulins, is valua-

ble in differential diagnosis with others vas-

culitides (Hernandez-Rodriguez et al., 2014). 

The ACR has recognized ten criteria for 

the classification of PAN (Lightfoot et al., 

1990). If at least three of the following criteria 

are present, the sensitivity and specificity for 

the diagnosis of PAN is between 82 % and 

87 %: inexplicable weight loss superior than 

4 kg, livedo reticularis, testicular pain or ten-

derness, myalgias, weakness and tenderness 

of muscles, mononeuropathy or polyneuropa-

thy, new-onset diastolic blood pressure > 90 

mmHg, elevate levels of serum blood urea ni-

trogen or creatinine, indication of HBV infec-

tion via serum antibody or antigen serology, 

typical arteriographic irregularities not caus-

ing from non-inflammatory disorder pro-

cesses, vessel biopsy comprehending poly-

morphonuclear cells. 

The evidence of focal, necrotizing inflam-

mation of medium or small arteries, espe-

cially in bifurcations points, is considered the 

gold standard for the diagnosis of PAN. Skin 

is the preferred tissue for the biopsy diagno-

sis. Usually, for the diagnosis, arteriography 

and cross-sectional imaging of the mesenteric 

or renal circulation can be used instead of tis-

sue biopsy (Balow, 1985). Arteriography can 

help in the diagnosis, demonstrating irregular 

constrictions and multiple aneurysms in the 

larger vessels with occlusion of smaller pene-

trating arteries. Additional findings include 

multiple 1–5 mm peripheral aneurysms, oc-

clusions, irregular stenoses, and/or diffuse 

wall thickening of medium-sized arteries. 
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Treatment 

Glucocorticoids are the main therapy for 

PAN with remission in 50 % of cases. With 

the supplement of cyclophosphamides, remis-

sion approaches 90 % of cases (Howard et al., 

2014). HBV-PAN necessitates the supple-

ment of antivirals. In a rare cases, anti-TNF 

agents have been considered as a therapeutic 

support for PAN; though, their indication is 

not clear (Keystone, 2004; Pagnoux et al., 

2010).  

 

Kawasaki disease 

Kawasaki disease (KD) is a systemic vas-

cular disease that affects typically medium 

and small vessels (Ozen et al., 2006; Dietz et 

al., 2017). KD is typically self-limited and the 

highest incidence is seen in children under 5 

years of age (Nakamura, 2018).  

KD is currently recognized to be a sys-

temic vasculitis with a particular preference 

for the coronary arteries and, in Western 

countries, is the most frequent reason of heart 

disease in children. The etiopathogenesis of 

KD is not completely clear despite recent re-

search has focused on causes and treatment 

strategies (Greco et al., 2015a). 

Epidemiology 

KD was first defined by Kawasaki 

(Kawasaki, 1967) in Japan in the 1960s but 

afterwards it has been documented in several 

geographical areas; there are, nevertheless, 

distinct manifestations between different re-

gions. Inhabitants of Asian ancestry have the 

maximum incidence of KD. Makino et al. 

found that the incidence of KD keeps growing 

in Japan; in this country incidence rate was 

243.1 per 100,000 population aged 0-4 years 

in 2011, increased to 264.8 in 2012 (Makino 

et al., 2015). Cumulative incidence of KD in 

Japan is 1.5/100 boys and 1.2/100 girls of age 

10 years (Nakamura et al., 2018). In contrast 

to other rheumatic disorders, there is evidence 

from different studies that KD affects more 

boys than girls. 

In North-East Asian countries, such as 

Korea and Japan, the described incidence of 

KD is much higher than that in Western coun-

tries with a growing trend, while in Australia, 

USA and Europe the earlier detected growth 

in the incidence of KD seems to have plat-

eaued.  

Etiopathogenesis 

Although an association between KD and 

environmental and genetic factors has been 

demonstrated, the exact etiology of this con-

dition is still unclear (Greco et al., 2015a; 

Elakabawi et al., 2020). The seasonal cluster 

is evident among different ethnical groups, 

such as summer/spring peak in China and 

winter/spring peak in Japan (Burns et al., 

2013). The seasonal variation may be deter-

mined by different infectious agents (Burns et 

al., 2013; Rypdal et al., 2018). Recent studies 

have speculated that tropospheric wind pat-

terns and air pollution may trigger the im-

munopathological pathways in genetically 

susceptible children by variable agents 

(McCrindle et al., 2017). In addition, Severe 

Acute Respiratory Syndrome – Coronavirus 2 

(SARS-CoV-2) infection has been reported to 

trigger KD although evidence is still sparse 

(Licciardi et al., 2020; Sardu et al., 2020). 

The observation of an increased incidence 

among Japanese descent residing outside of 

Japan and the improved incidence of a history 

of KD between the parents of a KD patient 

suggest a genetic component in KD (Uehara 

et al., 2004).  

GWAS studies have tried to explain the 

molecular alteration in KD. Farh et al. pro-

posed the role of B‐linage cells in KD patho-

genesis (Farh et al., 2015). The decreased ex-

pression of messenger RNA from the com-

mon risk haplotype of BLK in B cells 

(Simpfendorfer et al., 2015) and the increased 

expression of full‐length, membrane bound 

isoform of CD40 (Field et al., 2015) on B‐
cells can provoke enhance of B cell activity 

(Onouchi, 2018). 

Clinical features 

Typically, patients with KD have fever 

ranging from 38 °C to 40 °C and frequently 

with no prodromal symptoms such as rhinor-

rhoea, cough and sneezing. Bilateral conjunc-

tival injection without exudate appears within 

2–4 days from the beginning of the disease. 
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Modifications in oral cavity are typically de-

fined by bleeding of the lips, redness, fissur-

ing and dryness, strawberry-like tongue with-

out vesicles or pseudo-membrane formation, 

aphthae or ulcerations, and diffused erythema 

of the oropharyngeal mucosa. Polymorphous 

erythema develops on the body and/or ex-

tremities, from the first to the fifth day after 

the onset of fever. Different kind of exan-

thema have been described: a morbilliform 

maculopapular rash, an urticarial exanthema 

with big erythematous plaques or, less fre-

quently, an erythema multiforme-like with 

central clearing or iris lesions. After a week 

from the onset, diffuse erythema occurs on the 

palms and soles of hands and feet. Cervical 

lymphadenopathies have been reported in 

nearly half of KD patients in the USA and 

70 % in Japan, whereas the other principal 

symptoms have been described in > 90 % of 

patients (Kawasaki, 2006). Lymphadenopa-

thies are usually unilateral, and of 2-5 cm in 

diameter. 

Diagnosis 

In patients with KD, the main symptoms 

for the diagnosis are persistent fever in asso-

ciation with a polymorphous exanthema, 

modifications of lips and oral cavity, cervical 

lymphadenopathy, non-purulent conjunctival 

injection, and alterations in extremities as red-

ness and swelling of the palms and desquama-

tion during the subacute phase (McCrindle et 

al., 2017).  

According with the American Heart Asso-

ciation (AHA) guidelines, “complete” KD is 

described as persistent fever ≥ 5 days and at 

least 4 other symptoms. It is essential to un-

derstand that clinical manifestations can hap-

pen sequentially or concurrently. These 

guidelines have emphasized the importance 

of the coronary arteries imaging (McCrindle 

et al., 2017). The AHA has produced a pro-

cess to make the diagnosis of “incomplete” 

KD if three or less diagnostic criteria are pre-

sent.  

Specific laboratory tests for the diagnosis 

of KD are not available, and diagnosis is 

based only on clinical observation and symp-

toms. Recent studies have proposed inflam-

matory, proteomic, and genetic biomarkers 

that may be helpful in the diagnosis and man-

agement of KD. Parthasarathy et al., in their 

review, analyzed biomarkers that may be uti-

lized to discovery the gold standard test for 

KD diagnosis. The results suggest that NT-

proBNP is currently a very favorable bi-

omarker for future investigation; additional 

studies are necessary to find specific tests that 

allow an early and accurate diagnosis of KD 

(Parthasarathy et al., 2015). 

Treatment 

The gold standard for treatment of KD is 

a high dose of 2 g/kg intravenous immuno-

globulin (IVIG), given over 8–12 h 

(Newburger et al., 1991). The aim of therapy 

is inhibition of the progress of coronary artery 

abnormalities. The effectiveness of IVIG is 

probably due to the activation of an immature 

myeloid population of dendritic cells that pro-

duces IL-10, the modulation of T regulatory 

cells, and the decrease of cytokine production 

(Burns and Franco, 2015). Early treatment 

with IVIG can considerably reduce the occur-

rence of coronary artery abnormalities (Terai 

and Shulman, 1997). In addition to IVIG, 

high-dose aspirin is recommended by the 

AHA, though confirmation for further risk re-

duction for coronary artery aneurysms is lack-

ing (Dietz et al., 2017). 

Most of the patients respond rapidly to 

IVIG. The Kobayashi score (Kobayashi et al., 

2006) is the most popular scoring system to 

predict the IVIG-resistant patients while this 

score did not prove useful in western ethnici-

ties. According to the AHA guidelines, high-

dose pulse steroids, infliximab, cyclosporine, 

and anakinra should be considered in patients 

who have failed response to standard therapy 

(McCrindle et al., 2017).  

Multiple studies have examined the out-

comes after KD. Baker et al. studied 110 KD 

children and reported that general physical 

and psychosocial health characteristics of KD 

patients without coronary artery aneurysms 

were similar to the general population (Baker 

et al., 2003). Only cases with giant coronary 

artery abnormalities had a lower physical 
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score. However, parents affirmed lower 

health perception. King et al. studied 38 KD 

patients and found deficits in attentional be-

havior and internalizing, but did not describe 

significant differences on academic perfor-

mance and cognitive development (King et 

al., 2000). Nevertheless, self-report by the 

older KD children did not demonstrate differ-

ences with controls (Tacke et al., 2012; van 

Oers et al., 2014) . 

 

SMALL VESSEL VASCULITIS (SVV)  

Antineutrophil cytoplasmic antibody 

(ANCA)-associated vasculitis (AAV)  

Anti-neutrophil cytoplasmic antibody 

(ANCA)-associated vasculitis (AAV) is a 

condition characterized by necrotizing in-

flammation of the small vessels, the rareness 

of immune deposits and a link with circulat-

ing ANCAs. Different classes have been de-

fined: granulomatosis with polyangiitis (GPA 

- Wegener's granulomatosis), microscopic 

polyangiitis (MPA), eosinophilic GPA 

(EGPA - Churg-Strauss syndrome) and single 

organ disease including renal-limited vascu-

litis characterized by small-size vessels in-

flammation and presence of ANCA (Wendt et 

al., 2013; Iannella et al., 2016).  

Epidemiology 

In Europe, MPA, GPA and EGPA have 

annual incidence rates of 2.4–10.1, 2.1–14.4 

and 0.5–3.7 per million respectively, while 

the prevalence of AAV is estimated at to 

range between 50–180 per million (Watts et 

al., 2015). The mean age of disease onset is 

60 years, and it is slightly more common in 

men. The 5-year survival rates for MPA, GPA 

and EGPA are assessed to be 45 %–76 %, 

74 %–91 % and 60 %–97 %, respectively 

(Robson et al., 2015). In children, AAV has a 

higher incidence of morbidity, relapse and 

damage when related to adult AAV patients 

(Lee et al., 2019). Subglottic stenosis, fever, 

ischemic abdominal pain and nasal cartilage 

injury are more frequent in paediatric patients 

while myalgia and peripheral neuropathy are 

less common (Greco et al., 2015b; Ralli et al., 

2018a, b; Lee et al., 2019).  

In the Caucasian area, the incidence of 

AAV is comparable, although modern studies 

in non-European ancestry populations sug-

gest a lower incidence (Gardner-Medwin et 

al., 2002). A multi-ethnic study from Chapel 

Hill in patients in the United States showed 

that GPA is rare in African Americans related 

to that in white Caucasians (Piram et al., 

2017).  

Etiopathogenesis 

The main pathogenetic factor in AAV is 

the interaction between triggering environ-

ment exposure and genetic predisposition. 

Antibodies targeting neutrophil Proteinase-3 

(PR3) and Myeloperoxidase (MPO) are com-

mon in AAV. PR3-ANCA is highly sensitive 

for GPA being present in 80-95 % (Greco et 

al., 2016; Chen et al., 2018; Dick et al., 2018; 

Heeringa et al., 2018; Tracy et al., 2019). 

MPO-ANCA positivity has been noticed in 

40 % of EGPA cases. In addition, the pres-

ence of MPO-ANCA has been described in up 

to 70 % of MPA patients. However, there are 

ANCA negative cases. To date, three promis-

ing biomarkers have been identified for dis-

tinguishing AAV and non-AAV patients: 

CXCL13, matrix-metalloproteinase-3 and tis-

sue-inhibitor of metalloproteinase-1 

(Monach, 2014).  

Lilliebladh et al. (2018) have examined 

the incidence of several CD4+ T cell subsets 

in addition to chemokines and effector cyto-

kines in plasma from AAV cases, with active 

disease and in remission, concerning healthy 

blood donors and patients with a kidney trans-

plant due to a non-inflammatory disease. 

AAV patients had minor percentages of naive 

CD4+ T cells and an increase of effector 

memory CD4+ T cells when relating to 

healthy blood donors but no differences were 

discovered between patients with a kidney 

transplant and AVV cases. 

Infectious and environmental factors have 

been related to AAV (Lazarus et al., 2016). It 

has been detected that GPA was the main type 

in the UK, while MPA was the main type in 

Japan (Kobayashi and Fujimoto, 2013). 

Chronic work-related contact to silica is re-

lated to an amplified possibility of developing 
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AAV. It has been hypothesized that this oc-

curs because silica induces a significant in-

flammatory response that stimulates neutro-

phil migration and concurrent development of 

antibodies against neutrophil constituents. 

Nasal carriage of Staphylococcus aureus is 

becoming progressively accepted as a possi-

ble “second hit” essential to break tolerance 

and produces relapse in PR3-AAV patients 

(Laudien et al., 2010; Salmela et al., 2017). 

Molecular mimicry between PR3 and parts of 

Staphylococcus aureus clarify the associa-

tion. Furthermore, the decrease of relapse rate 

with antibiotic prophylaxis confirms these 

findings. The linkage between infections and 

pathogenesis has also been supported by the 

finding of Lysosome-Associated Membrane 

Protein 2 (LAMP-2) autoantibodies, which is 

similar to bacterial adhesion film (Kain et al., 

2008).  

GWAS studies have confirmed the role of 

ANCA in AAV pathogenesis. Lyons et al. 

(2019) have proven that anti-PR3 ANCA was 

related with HLA-DP, the genes encoding 

alfa-1-antitrypsin (SERPINA1) and PR3 

(PRTN3), whereas anti-MPO ANCA was re-

lated with HLA-DQ. This study has therefore 

confirmed the genetic distinctions between 

GPA and MPA regarding ANCA serotype 

(Lyons et al., 2019).  

Clinical features 

The onset of disease is usually character-

ized by rhinitis, sinusitis, malaise and arthral-

gia. Prodromes frequently precede pulmo-

nary-renal syndrome by weeks or months.  

AAV have been named pulmonary-renal 

syndromes because they cause pulmonary 

hemorrhage and hematuria. Furthermore, oti-

tis media and sinus disorder in adults are com-

mon features of GPA (Csernok et al., 2006; 

Kallenberg, 2007). EGPA usually presents 

with dermatologic manifestations, peripheral 

eosinophilia and asthma.  

There are numerous types of unusual presen-

tations of AAV. For GPA, cases of cardiac ar-

rhythmias and myocarditis have been de-

scribed (Kallenberg, 2007). In the literature, 

cases of gastrointestinal disease associated 

with AAV, including AAV imitating inflam-

matory bowel disease and surgical abdominal 

disease have been reported (Csernok et al., 

2006). Pulmonary hemorrhage and acute kid-

ney injury are indicators of severe vasculitis 

that has a high risk for morbidity and mortal-

ity (Lamprecht et al., 2018). In case of rapidly 

progressive glomerulonephritis, it is neces-

sary to perform a biopsy and initiate high-

dose cytotoxic therapy (Lamprecht et al., 

2018). The higher level of anti-PR3 is another 

risk factor for unfortunate outcome (Westman 

et al., 2003). 

Diagnosis  

The absence of defined criteria for the di-

agnosis of AAV leads to a substantial diag-

nostic deferral of more than 6 months in a 

third of cases. 

AAV can be typically supposed in cases 

with characteristic clinical manifestations 

such as fever, kidney alteration, laboratory in-

flammation markers and disease of upper and 

lower respiratory tract (Jennette and Falk, 

1997).  

GPA and MPA have overlying symptoms 

although differences are also present. Patients 

with GPA often manifest extravascular gran-

ulomatous lesions that are not seen in MPA. 

In addition, the involvement of ear, nose and 

throat has been more frequently reported in 

GPA compared to MPA (Jennette and Falk, 

1997). 

MPO-ANCA are more frequent in MPA 

and PR3-ANCA are typically present in GPA 

patients. In cases of GPA that include ear, 

nose and throat symptoms, it may be chal-

lenging to discriminate GPA and MPA. In 

these patients, frequently imaging tests 

demonstrated the occurrence of pseudotumor 

with demolition of nasal sinus and orbital 

walls. In the presence of an isolated orbital or 

sinus mass, the diagnosis of GPA might be 

proven with biopsy or after surgery. ANCA 

could be identified with immunofluorescence 

method or ELISA (Schmitt and van der 

Woude, 2004); however, these autoantibodies 

can be negative throughout immunosuppres-

sive treatment. Biopsy of kidney, nose and 

lung may be used to make the diagnosis, but 
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histological samples are not essential in all 

cases. 

Treatment 

Treatment of AAV is organized into two 

phases: induction and maintenance (Iannella 

et al., 2016). The European League Against 

Rheumatism (EULAR) recommendations for 

the treatment of AAV have been published in 

2016 (Yates et al., 2016). In cases with non-

organ threating AAV, association of gluco-

corticoids and either methotrexate or myco-

phenolate mofetil should be preferred for re-

mission-induction (Yates et al., 2016). In pa-

tients that develop severe organ complication, 

treatment with a combination of glucocorti-

coids and either cyclophosphamide or rituxi-

mab is suggested for the remission induction 

(Yates et al., 2016). 

A combination of low-dose glucocorti-

coids and either methotrexate, azathioprine, 

rituximab, or mycophenolate mofetil is neces-

sary for the remission maintenance manage-

ment. Considering glucocorticoids sparing 

strategies, Miloslavsky et al. (2018) proposed 

a pilot trial (the SCOUT trial) with 20 patients 

affected by GPA or MPA. That received a re-

mission induction treatment with rituximab 

375 mg/mq weekly for 4 weeks and an 8-

week glucocorticoids course. Limitations of 

the study were the small size of sample and 

the exclusion of more severe clinical manifes-

tations such as alveolar hemorrhage. Despite 

its limitations, the SCOUT pilot trial demon-

strated that reducing glucocorticoids dosage 

in AAV patients during remission induction is 

not only possible but can effectively reduce 

treatment-related damage and side effects. 

Some auspicious results with targeted thera-

pies have been described in EGPA cases. Re-

cently, improved remission rates with mepoli-

zumab (a monoclonal antibody against IL-5) 

have been described in EGPA patients 

(Faverio et al., 2018). Jachiet et al. reported 

that Omalizumab may have a corticosteroid-

sparing effect in EGPA patients with sinona-

sal and/or asthmatic manifestations (Jachiet et 

al., 2016).  

 

Anti-glomerular basement membrane  

disease 

Anti–glomerular basement membrane 

(anti-GBM) vasculitis is a small vessel dis-

ease that involves glomerular capillaries, thus 

producing quickly advanced renal failure, and 

pulmonary capillaries causing lung hemor-

rhage, or both. The identification of circulat-

ing and deposited antibodies against base-

ment membrane antigens is a typical finding 

in anti-GMB (McAdoo and Pusey, 2017). 

“Goodpasture disease” is also used to define 

this disorder, as it has been first described in 

1919 by Ernest Goodpasture (Henderson, 

2009).  

Epidemiology 

The incidence of anti-GBM disease is still 

unclear; European populations have an inci-

dence of < 1 per million population/year, 

mainly for single-center biopsy- or serology-

based series (McAdoo and Pusey, 2017). 

Etiopathogenesis 

The GBM is a complex of type IV colla-

gen molecules, each made up of triple-helical 

protomers of α3, α4, and α5 chains. In anti-

GBM disease, the focal target of the autoim-

mune response has been documented as the 

non-collagenous (NC1) domain of the α3 

chain of type IV collagen (α3[IV]NC1) (Saus 

et al., 1988; Turner et al., 1992).  

The presence of this antigen in glomerular 

and alveolar capillaries can cause the reno-

pulmonary signs (Gulati and McAdoo, 2018). 

EA and EB have been identified as the two 

main autoantibody epitopes within the auto-

antigen (Netzer et al., 1999), which are typi-

cally sequestered within the non-collagenous 

domains of the triple helix of α3, 4, and 5 

chains. 

T cells have a part in disease etiopatho-

genesis. T cells may supply cell-mediated 

glomerular injury, and glomerular T lympho-

cytes can be found in kidney biopsy samples 

taken from patients during the acute phase 

(Bolton et al., 1987). The HLA association 

and the presence of high-affinity, class-

switched autoantibodies, indicate that T cells 
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may contribute in the expansion of the auto-

immune response (McAdoo and Pusey, 

2017).  

Clinical features 

Patients typically describe abrupt onset of 

oliguria or anuria. Hematuria or tea-colored 

urines are usually observed. Actually, the 

most frequent symptom (90 %) is rapidly pro-

gressive glomerulonephritis. Lung hemor-

rhage is found in 40 % to 60 % of patients, 

while a smaller number of cases might present 

with only lung disorder. Although pulmonary 

hemorrhage may be minor, it is often severe 

and life threatening.  

Diagnosis 

The identification of anti-GBM antibodies 

is fundamental for the diagnosis; antibodies 

can be found in serum or deposited in tissue 

with or without indication of alveolar hemor-

rhage (McAdoo and Pusey, 2017). 

Anti-GBM antibodies are characteristi-

cally recognized using enzyme immunoas-

says or bead-based fluorescence assays that 

use recombinant or purified human or animal 

GBM preparations as antigenic substrate 

(McAdoo and Pusey, 2017). The most sensi-

tive test is Western blotting, while an alterna-

tive test is indirect immunofluorescence using 

normal kidney tissue, though this necessitates 

extra input from a kidney pathologist, and it 

may return false negative results. It is im-

portant to underline that nearly 10 % of cases 

do not express circulating antibodies with tra-

ditional assays; therefore, serologic methods 

must not be used as the only test of diagnosis 

when renal sample is accessible (Gulati and 

McAdoo, 2018). 

The gold standard for identification of 

anti-GBM disease is direct immunofluores-

cence for immunoglobulins on frozen kidney 

biopsy. It is very helpful to identify deposited 

antibodies (Gulati and McAdoo, 2018), clas-

sically showing a strong linear ribbon-like ap-

pearance. A relevant caveat is that fluores-

cence might appear negative in cases present-

ing with severe glomerular inflammation, 

where the pattern is so unsettled that the ar-

chitecture might not be renowned (McAdoo 

and Pusey, 2017).  

Diffuse alveolar hemorrhage is found 

clinically and with radiologic imaging. Bron-

cho-alveolar lavage might discover hemo-

siderin-laden macrophages. However, func-

tional testing as the alveolar carbon monoxide 

transfer factor might contribute with the dif-

ferentiation of alveolar hemorrhage from 

other causes of lung infiltration.  

Treatment 

Regular management to remove patho-

genic autoantibodies comprises plasmaphere-

sis, corticosteroids and cyclophosphamide, to 

constrain further autoantibody production and 

stop organ inflammation (Rovin et al., 2019).  

Immunoadsorption might appear better 

than plasma exchange for the elimination of 

pathogenic autoantibodies, but it has been 

used only in small series (Biesenbach et al., 

2014; Zhang et al., 2014). 

Additional treatments have been pro-

posed. Some studies suggested to use rituxi-

mab, mycophenolate mofetil and cyclospor-

ine in addition to classic treatment (Kiykim et 

al., 2010; Mori et al., 2013; Touzot et al., 

2015). Selected cases might require organ 

support; in bigger series, almost half of cases 

necessitate hemodialysis at the onset of the 

disease (Levy et al., 2001).  

Long-term follow-up studies showed im-

provements in the last decade. Treatments 

with plasmapheresis, steroids, and immuno-

suppressive agents have intensely improved 

prognosis (Shah and Hugghins, 2002). The 5-

year survival rate surpasses 80 % and less 

than 30 % of cases necessitated long-term di-

alysis (Shah and Hugghins, 2002). 

Relapse is uncommon and occurs in < 3 % 

of patients (Levy et al., 2001). Relapse is 

commonly connected with hydrocarbons and 

cigarette smoke (Gu et al., 2016), and preven-

tion of these risk factors are indispensable for 

the correct management. 
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Cryoglobulinemic vasculitis  

Cryoglobulins (CGs) are antibodies that 

precipitate in vitro at temperatures < 37 °C 

and dissolve after rewarming. Cryoglobuline-

mic vasculitis (CV) is a form of vasculitis 

caused by the deposition of CGs in the blood 

vessels (Desbois et al., 2019). 

Brouet’s classification divided the disease 

in three subtypes, on the base of immuno-

globulin presentation. Type I cryoglobuline-

mia includes single monoclonal immunoglob-

ulins, generally immunoglobulin M (IgM), in-

frequently IgG or IgA, while type II and type 

III are categorized as mixed cryoglobulinemia 

since they include two types of immunoglob-

ulins (usually IgG and IgM). Type II mixed 

cryoglobulinemia contains a pattern of mono-

clonal and polyclonal immunoglobulins, 

while type III mixed cryoglobulinemia in-

cludes IgM and IgG, both polyclonal (Brouet 

et al., 1974). 

Type I cryoglobulinemia represents al-

most 15 % of cases of CV and is frequently 

related to monoclonal gammopathy of unde-

termined significance (MGUS) and with lym-

phoproliferative disorders such as myeloma 

or B-cell lymphoma (Silva et al., 2019).  

Mixed cryoglobulinemia (MC) compre-

hend both type II and type III cryoglobuline-

mia. Of all cryoglobulinemias, 50 %–60 % 

are from type II and 30 %–40 % are type III. 

MC is related with different disorders, 

particularly autoimmune diseases such as 

Sjögren's syndrome and Lupus Erythemato-

sus, as well as HCV infection or B-cell malig-

nancies (Silva et al., 2019). 

About 10 % of cases of MC are consid-

ered as idiopathic; this percentage grows to 

25 % in HCV-negative patients (Desbois et 

al., 2019). 

Epidemiology 

CV is uncommon, but its occurrence 

might be underestimated for the different clin-

ical symptoms that are unspecific for CV. The 

prevalence has been assessed at nearly 1 in 

100,000, seems more frequent in patients 

aged 45–65 years, with a higher incidence in 

women (Terrier et al., 2013).  

Etiopathogenesis 

Type I cryoglobulinemia is characterized 

by monoclonal CGs produced by lymphopro-

liferative disease. Contact with cold provokes 

precipitation that induces vessel obstruction 

and inflammatory vasculitis. Chronic inflam-

matory state in MC leads to hyperactiva-

tion/hyperproliferation of B-cells, which pro-

voke the proliferation of CGs (Takada et al., 

2012). Little is known about the pathophysi-

ology of CV, while the ethology is well de-

scribed for HCV associated mixed cryoglobu-

linemia (Roccatello et al., 2018). In the latter, 

HCV envelope glycoproteins E1 and E2 allow 

the virus to infect hepatocytes and lympho-

cytes through the CD81 cell receptor, and 

chronic HCV infection stimulates intrahe-

patic and circulating B cells (Pileri et al., 

1998).  

Clinical features 

CV is asymptomatic in many patients, 

while the number of symptomatic cases 

ranges between 2 % and 50 % (Trejo et al., 

2001). The main symptoms of type I CGs are 

hyperviscosity and/or thrombosis. Therefore, 

its most common presentations are the Ray-

naud's phenomenon, distal gangrene, is-

chemic ulcers, purpura, livedo reticularis, 

cold-induced urticaria, headache, retinal hem-

orrhages and encephalopathy (Ramos-Casals 

et al., 2000). 

Patients with MC may also present non-

specific systemic and musculoskeletal symp-

toms, like cutaneous vasculitis and neuropa-

thy. Meltzer triad can be found in CV, and in-

cludes purpura, weakness and arthralgia, but 

only occurs in a fraction of patients (Ramos-

Casals et al., 2000). 

The most frequent symptom is recurrent 

palpable purpura, occurring in nearly 90 % of 

cases. It comprises recurrent lesions situated 

in lower limbs and sometimes spreading to 

the abdomen.  

Joint manifestations (50 %–75 %) appear 

as non-migratory pain that includes the hands 

and knees in a bilateral and symmetric config-

uration (Desbois et al., 2019).  
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Neuropathy appears as paraesthesias or 

burning pain in legs that might worsen at 

night.  

Renal symptoms typically develop during 

or shortly after cutaneous manifestation, and 

present with varying degrees of microhema-

turia, hypertension, proteinuria, and/or renal 

failure (Roccatello et al., 2007). About 20 % 

of cases develop nephritic syndrome, and oc-

casionally acute renal failure or nephrotic 

syndrome. 

Diagnosis 

The diagnosis of CV is based on the man-

ifestation of both clinical vasculitis signs and 

laboratory detection of serum CGs, although 

there are no standardized diagnostic criteria 

(Lerner and Watson, 1947). Some laborato-

ries identify CG using immunofixation or im-

muno-electrophoresis and quantify their level 

by determining the cryocrit as the total vol-

ume percentage. Immunoblotting for im-

muno-chemical characterization is a sensitive 

method that allows a full identification in 

98 % of cases (Cacoub et al., 2015). 

Rheumatoid factor (RF) and complement 

(C3, C4, CH50) are used for the diagnosis. RF 

is typically increased in serum of type II MC. 

Type I cryoglobulinemia characteristically 

manifests few serological complement altera-

tions; while MC provokes reduction of CH50, 

C1q, C2 and C4 (Silva et al., 2019). Antinu-

clear antibodies (ANA) and antineutrophilic 

cytoplasmatic antibodies (ANCA) should be 

primarily assessed during initial evaluation 

(Sargur et al., 2010). 

The gold standard test for diagnosing CV 

is histological evidence of vasculitis. Biopsy 

is frequently performed in affected tissues 

such as skin, kidney and nerves. Skin samples 

typically show leukocytoclastic vasculitis, the 

hallmark pathological feature, with T and 

mononuclear infiltrating cells. Endoneurial 

vasculitis, characterized by vessel wall de-

struction and axonal degeneration, can be 

found at neural biopsies. Renal biopsies usu-

ally show membranoproliferative glomerulo-

nephritis with subendothelial immunoglobu-

lins and complement deposition (Sargur et al., 

2010). 

Treatment 

Treatment focuses on the underlying 

symptoms and is performed only in sympto-

matic patients. Treatment options comprise 

steroids, thalidomide, lenalidomide, borte-

zomib, or alkylating agents for myeloma pa-

tients. In patients with Waldenström's macro-

globulinemia, bortezomib is often used as 

first-line therapy. The treatment management 

of IgG MGUS is with myeloma drugs that tar-

get plasma cells; IgM MGUS is usually 

treated with rituximab. Plasma exchange 

treatment is reserved to cases with severe kid-

ney manifestations or extensive leg necrosis 

(Muchtar et al., 2017; Sidana et al., 2017). 

There are not evidence-based treatment 

recommendations in non-HCV MC. Cases 

with life-threatening manifestations require 

immunosuppressive therapy such as high-

dose steroids, cyclophosphamide, rituximab 

and/or plasmapheresis (Muchtar et al., 2017).  

HCV-CV activity often relates with vire-

mia, and management should focus on the 

causal agent with steroids and antivirals. The 

selection of antiviral drugs must be done ac-

cording to current guidelines (Muchtar et al., 

2017). 

The clinical history of CV is unpredicta-

ble and is contingent on concomitant diseases 

and complications. Death typically occurs af-

ter an extended course of vasculitis, lasting 

years. Watchful monitoring of life-threaten-

ing complications should be carried out in all 

cases with CV. 

 

Immunoglobulin A vasculitis (IgAV) / 

Henoch-Schonlein Purpura 

Immunoglobulin A vasculitis (IgAV), 

previously known as Henoch-Schonlein Pur-

pura, is an inflammatory condition that affects 

small blood vessels, venules, or arterioles 

with IgA1-dominant immune deposits 

(Calvino et al., 2001; Lau et al., 2010; 

Heineke et al., 2017). 

Epidemiology 

IgAV is the most frequent type of child-

hood vasculitis. The pediatric form is usually 

benign and self-limited (Gonzalez-Gay and 
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Garcia-Porrua, 2001), while in adults it is un-

common but frequently characterized by 

rapid clinical progression (Gonzalez-Gay et 

al., 2018). 

The incidence during childhood ranges 

from 3 to 28 per 100,000/year, mainly be-

tween the ages of 4 and 6 years (70 per 

100,000) (Gardner-Medwin et al., 2002). Pi-

ram et al. in their study registered an annual 

incidence of 18.6/100,000 children in an area 

on Paris (Piram et al., 2017).  

IgAV is less common in the adult popula-

tion with an incidence of approximately 1.4 

per million adults (Watts and Robson, 2018). 

Adult-onset IgAV is more common in males 

(62 %) and has a mean onset age of 51 years 

(Audemard-Verger et al., 2017).  

Etiopathogenesis 

The exact pathophysiology of this disor-

der is still largely unknown, except that it has 

been hypothesized that abnormal immuno-

globulin A (IgA) plays a central role. Atypical 

IgA1 glycosylation is assumed to be the prin-

cipal reason in the etiopathology (Oni and 

Sampath, 2019), and raised serum galactose-

deficient IgA1 levels are detected in IgAV 

(Kiryluk et al., 2011). It is supposed that there 

might be anomalies in the fundamental genes 

in the glycosylation pathway. This altered 

glycosylation results in the exposure of resi-

dues that induce a humoral autoimmune re-

sponse (Oni and Sampath, 2019).  

GWAS studies dedicated to IgAV have 

been recently published, but the molecular al-

terations have not been completely explained. 

The HLA region is the principal genetic factor 

related with IgAV. Furthermore, a solid rela-

tion with HLA class II alleles, especially 

HLA-DRB1 alleles, HLA class I alleles also 

appear to impact on the disposition of this dis-

ease. IgAV was intensely related with HLA-

DRB1 (Amoli et al., 2001; Lopez-Mejias et 

al., 2015a, b, 2018) in the European popula-

tions, mostly due to HLA-DR1*0103 (Lopez-

Mejias et al., 2015a, b, 2017). 

Clinical features 

IgAV manifests in 95 % of cases with a 

skin rash (Nong et al., 2007). Furthermore, 

the disorder presents with a typical triad of 

symptoms concerning the musculoskeletal, 

renal and gastrointestinal systems 

(Eleftheriou and Brogan, 2009). Less fre-

quently, IgAV can include the respiratory or 

nervous system. The rash is a symmetrical er-

ythematosus petechial or purpuric rash. The 

zones of purpura are usually palpable and 

start on the lower limbs and buttocks (Oni and 

Sampath, 2019).  

Musculoskeletal involvement is present in 

70 %-90 % of patients, presenting as either 

arthralgia or arthritis. The incidence of arthri-

tis is inferior than arthralgia, and tends to af-

fect 4 or fewer joints, especially those of the 

lower limb (Trapani et al., 2005).  

Gastrointestinal signs and symptoms may 

precede the skin manifestations, and typically 

manifest with colicky abdominal pain and 

sometimes acute gastrointestinal bleeding 

(Nong et al., 2007). 

Renal involvement, called IgAV nephri-

tis, is usually asymptomatic and microscopic 

hematuria is the most frequent sign of urinal-

ysis followed by proteinuria without edema 

(Nong et al., 2007).  

Diagnosis 

Diagnosis is clinical; rash associated to 

gastrointestinal, musculoskeletal, or renal 

symptoms are found in nearly 95 % of pa-

tients. 

In 2005, a new EULAR/Paediatric Rheu-

matology European Society (PRES) classifi-

cation criterion was proposed (Ozen et al., 

2006) and certified with the encouragement of 

the Paediatric Rheumatology International 

Trials Organization (PRINTO) in 872 cases of 

IgAV aged ≤ 18 years at diagnosis onset. The 

EULAR/PRES/PRINTO criteria (Ozen et al., 

2010) are based on clinical symptoms and 

comprise the presence of a vasculitic purpuric 

rash together with other symptoms and signs 

with very high sensitivity (100 %) and speci-

ficity (87 %) in differentiating IgAV from 

other vasculitides (Table 4).
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Table 4: European League Against Rheumatism (EULAR) / Paediatric Rheumatology European Society 
(PRES) / Paediatric Rheumatology International Trials Organization (PRINTO) classification criteria for 
childhood IgA vasculitis 

Criterion Description  

Mandatory        Purpura or petechia with lower limb predominance 

At least 1 out of 4 (1) Acute-onset diffuse abdominal colicky pain (may include  
intussusception and gastrointestinal bleeding) 

(2) Histology showing leukocytoclastic vasculitis or proliferative  
glomerulonephritis with predominant IgA deposition 

(3) Acute onset arthralgia or arthritis 
(4) Either proteinuria or hematuria 

 

 

Treatment 

The treatment of IgAV is mainly symp-

tom-oriented; actual evidence-based manage-

ment protocols are still missing for IgAV in 

childhood. Single-Hub Access for pediatric 

Rheumatology in Europe (SHARE) initiative 

(Wulffraat et al., 2013) has been establish to 

improve protocols for pediatric vasculitis. At 

present, the use of medications at disease on-

set in all patients is not supported by clear ev-

idence. Therapy might be needed throughout 

the acute period for renal involvement and to 

treat gastrointestinal manifestations. End 

stage kidney disease is the most important ex-

pression and necessitates a period of kidney 

monitoring of 6–12 months. Guidelines pro-

pose using oral steroids for mild forms, ster-

oids plus azathioprine or mycophenolate mo-

fetil or cyclophosphamide for moderate forms 

and steroids with cyclophosphamide for se-

vere forms (Oni and Sampath, 2019).  

 

Hypocomplementemic urticarial vasculitis/ 

Anti-C1q vasculitis 

Hypocomplementemic urticarial vascu-

litis (HUV), also called anti-C1q vasculitis, is 

an autoimmune condition characterized by 

long-term urticaria with hypocomple-

mentemia in addition to systemic signs, such 

as glomerulonephritis, arthritis/arthralgia, 

uveitis or recurrent abdominal pain (Ozen et 

al., 2010). Pulmonary manifestations with 

chronic obstructive pulmonary disease 

(COPD) are often present and represent an 

important cause of morbidity and mortality 

(Schwartz et al., 1982).  

Epidemiology 

No unique prevalence and incidence data 

for HUV are available. A Swedish study con-

ducted between 2000 and 2015 in nearly 1.5 

million individuals reported only 16 HUV pa-

tients, mainly females. In this study, the inci-

dence was 0.7 per million, with no specific 

age variation. The mean age of onset was 51 

years; 5-year survival rate was 92 % and the 

10-year survival rate was 83 % (Sjowall et al., 

2018).  

Etiopathogenesis 

The pathophysiology of HUV is not well-

defined (Buck et al., 2012). C1q-precipitins 

(C1q-p) involving IgG autoantibodies bind to 

the Fc portion of the C1 molecule and form 

immune complexes thus activating the com-

plement system (Chew and Gatenby, 2007). 

This cascade upregulates chemokine, cyto-

kine and anaphylatoxin production, which 

contribute to amplified vascular permeability, 

chemotaxis of inflammatory cells, and depo-

sition of immune complexes that aggravate 

tissue damage and edema (Marder et al., 

1978). This results in urticaria and/or angio-

edema and leads to leukocytoclastic vasculitis 

(Davis and Brewer, 2004; Grotz et al., 2009).  

The exact mechanism of association be-

tween HUV and COPD is currently unknown. 

Anti-C1q autoantibodies have been found in 

lung disorders and could be accountable for 

the pulmonary manifestations (Grotz et al., 

2009) as C1q precipitins bind to pulmonary 

alveoli surfactant proteins causing COPD 

when paired with the vasculitis of pulmonary 
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capillaries and venules (Friskel and Foster, 

2000).  

Clinical features 

The main clinical manifestation of HUV 

is recurrent urticaria, with skin eruptions that 

principally affect the trunk, face and upper ex-

tremities (Buck et al., 2012). Urticarial rash 

last 2 to 4 days, then disappears without scar-

ring. Angioedema may also be discovered in 

patients with involvement of deeper vessels.  

Arthralgia and arthritis are the most com-

mon systemic manifestations of HUV, ap-

pearing in up to 50 % of patients. The joint 

pain is usually transient, and joint deformities 

may occur (Amano et al., 2008).  

Renal presentation is typically minor, but 

dialysis may be necessary. Proteinuria and he-

maturia are common following membranous, 

membranoproliferative, or intra- and extra-

capillary glomerulonephritis (Ghamra and 

Stoller, 2003; Enriquez et al., 2005).  

Lung symptoms includes dyspnea, cough-

ing, hemoptysis, pleural effusion, and COPD; 

these symptoms occur in about 50 % of HUV 

patients (Wisnieski and Jones, 1992). 

Almost 30 % of HUV cases report gastro-

intestinal signs, such as pain and nausea, in 

connection with hepatomegaly, serositis, and 

splenomegaly (Wisnieski and Jones, 1992). 

Cases of adenocarcinoma are rare but re-

ported in literature (Buck et al., 2012).  

About 30 % of patients manifest ocular 

symptoms, typically inflammation of the 

uveal tract, but even conjunctivitis and 

episcleritis (Wisnieski et al., 1995).  

Cardiac involvement manifests with val-

vular abnormalities and congestive heart fail-

ure (Wisnieski and Jones, 1992).  

The central nervous system is infre-

quently affected. Neurological signs may 

comprise seizure disorder, cranial nerve pal-

sies, axonal neuropathy, mononeuritis, 

pseudotumor cerebri, aseptic meningitis, and 

peripheral neuropathy (Davis and Brewer, 

2004).  

Diagnosis 

Skin tissue samples are crucial for the di-

agnosis of HUV, associated to the presence of 

anti-C1q antibodies. Other classical labora-

tory results comprise reduced complement 

pathway components (C1q, C3 and C4) 

and/or low levels of complement function in 

serum.  

Pathology reveals a vasculitis of small 

blood vessels, often associated to leukocy-

toclasia and perivascular infiltrates made of 

neutrophils. The discovery of standard com-

plement components with immunofluores-

cence microscopy in biopsies further 

strengthens the diagnosis of HUV (Buck et 

al., 2012).  

In 1982, Schwartz et al. recognized the di-

agnostic criteria for HUV (Schwartz et al., 

1982). Two major criteria (hypocomple-

mentemia and recurrent urticaria for more 

than 6 months) and at least two minor criteria 

(skin biopsy, ocular inflammation, arthralgias 

or arthritis, glomerulonephritis, abdominal 

pain, and positive C1q-p test by immuno-

diffusion with decreased C1q level) are nec-

essary for the diagnosis (Filosto et al., 2009; 

Jara et al., 2009).  

Criteria for exclusion are cryoglobuline-

mia (cryocrit > 1 %), hepatitis B virus anti-

genemia, elevated titer of Sm antibodies or 

anti-double-stranded DNA antibody 

(dsDNA), deficiency of C1 esterase levels, 

and a high titer of ANA (Siegert et al., 1991; 

Wisnieski et al., 1995; Aydogan et al., 2006).  

Treatment 

Patients whose serum complement levels 

remain normal usually present with a self-lim-

ited disorder and necessitate little or no treat-

ment. Antihistamine is the preferred drug to 

treat patients with only cutaneous manifesta-

tions (Wisnieski et al., 1995).  

Nonsteroidal anti-inflammatory drugs 

may be used for symptomatic relief of joint 

pain (Aydogan et al., 2006).  

Life-threatening involvement of the pul-

monary or other tissues require specific treat-

ments and intense immunosuppression. Con-

sequently, treatment management in HUV 

must be individualized based on patient’s 

clinical manifestations.  
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Cytotoxic agents used in HUV include cy-

clophosphamide, mycophenolate mofetil, az-

athioprine, cyclosporine A, and methotrexate, 

alone or in combination with prednisolone. 

Rituximab should be contemplated if symp-

toms are refractory (Schwartz et al., 1982; 

Fortson et al., 1986; Mehregan et al., 1992; 

Wisnieski et al., 1995; Saigal et al., 2003). 

Plasmapheresis and intravenous immuno-

globulin have been advised as to be pondered 

in those patients with rapid decline of kidney 

function (Balsam et al., 2008).  

 

VARIABLE VESSEL VASCULITIS 

(VVV)  

Behçet's disease  

Behçet's disease (BD) is a systemic vascu-

litis with phases of exacerbation and remis-

sion of unknown etiology.  

The disease was first described by the 

Turkish dermatologist Hulusi Behçet in 1937 

(Sakane et al., 1999; Alpsoy, 2016), and 

is characterized by recurrent occurrence of 

oral aphthous ulcers, ocular lesions and geni-

tal ulcers; additional characteristics comprise 

cardiovascular, neurological, dermatological, 

and gastrointestinal manifestations (Greco et 

al., 2018).  

Epidemiology 

BD has been studied in many populations 

with large differences; the highest rates are 

found in Eastern Mediterranean countries and 

China suggesting a role for environmental or 

genetic factors (Verity et al., 1999). 

Maldini et al. in their meta-analysis found 

the geographical discrepancy in the preva-

lence of BD. The worldwide prevalence was 

10.3/100,000 people. Pooled prevalence are 

119.8/100,000 inhabitants in Turkey, 

31.8/100,000 inhabitants in the Middle East, 

4.5/100,000 in Asia and 3.3/100,000 inhabit-

ants in Europe (Maldini et al., 2018). In Euro-

pean countries, higher prevalence is found in 

southern Europe, thus advocating that BD is 

sporadic amongst northern European ancestry 

populations. 

 The genetic predisposition of BD has 

been examined, and an association with HLA-

B*51 has been reported (Wallace, 2014).  

Etiopathogenesis 

Higher prevalence in precise familial and 

geographic areas suggest a central etiopatho-

genetic role for genetic factors. Familial ag-

gregation has been seen in families of Turkish 

(18 %-20 %), Korean (15 %-17 %), and Is-

raeli origin (10 %-13 %) (Zouboulis, 1999; 

Fietta, 2005). 

De Menthon et al. in their meta-analysis 

studied the association between BD and 

HLA-B51/B5, and sustained that this allele is 

a primary and causal risk determinant for BD 

(de Menthon et al., 2009).  

A recent study recognized that common 

variants of the IL-10 and encoding IL-23 re-

ceptor (IL23R) and encoding IL-12 receptor 

beta (IL12B2) genes were powerfully linked 

with BD (Morton et al., 2016). IL-23, proin-

flammatory cytokine, promotes Th17 produc-

tion, rises generation of inflammatory cyto-

kines, and improves the proliferation of IL-23 

p19 mRNA in erythema nodosum-like skin 

lesions in patients with acute BD (Lew et al., 

2008). IL-10 prevents the release of proin-

flammatory cytokines (Shim et al., 2011).  

Bacteria and viruses have long been hy-

pothesized as probable causes of BD, particu-

larly Streptococcus sanguinis and Herpes 

simplex virus (HSV) type 1. However, so far, 

no exact microorganism has been demon-

strated as causal trigger for BD. Modest oral 

health and tonsillitis are more frequent in pa-

tients with BD; for this reason, the responsi-

bility of Streptococcus sanguinis has been 

widely examined in the etiopathogenesis of 

the BD (Kaneko et al., 2008). A different mi-

crobiome pattern was described in the gut of 

Italian patients (Consolandi et al., 2015) and 

in another study the saliva of Turkish patients 

(Coit et al., 2016). 

HSV type 1 can be found in intestinal ul-

cers, saliva, and genital ulcers by polymerase 

chain reaction (PCR) in BD cases compared 

with healthy controls. Lee et al. found HSV 

DNA in 36.4 % of BD patients with oral ul-

ceration and in 42.4 % of patients without oral 
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ulceration at the time of testing (Lee et al., 

1996). Nevertheless, there is no strong evi-

dence supporting the responsibility of single 

microorganisms as specific etiologic agents 

of BD. 

Clinical features 

Oral aphthae appear in 98 % of patients 

and are the hallmark of the disease following 

the International Study Group for Behc ̧et's 

Disease (1990) criteria. 

The characteristic aphthae are rounded 

with an erythematous, sharp and elevated 

margin. The lesions are painful and are usu-

ally of 1 to 3 cm in diameter (Hatemi et al., 

2018a, b). 

Genital aphthae are less frequent than oral 

lesions (60 % to 65 % of patients) but still are 

very advocating of the diagnosis of this vas-

culitis. Genital lesions are present on the 

vulva and vagina and on the scrotum. They 

appear similar to the oral ulcers but frequently 

deeper and larger. Other skin lesions, such as 

erythema nodosum, acneiform nodules, 

pseudofolliculitis, and papulopustular lesions, 

are less commonly reported. 

Eye mentation happens in 30 %–70 % of 

patients with BD and almost 25 % of patients 

will become blind despite cure. Ocular in-

volvement is characterized by a relapsing bi-

lateral non-granulomatous uveitis (Mendes et 

al., 2009).  

Vascular lesions are described both in ar-

teries and veins, although the latter are more 

frequently involved. Venous thrombosis hap-

pens in about 30 % of patients, while arterial 

involvement is appreciated in just 3 %-5 % of 

patients (Saadoun et al., 2012).  

Arthralgia occurs in nearly 45 % of pa-

tients and it can be the first clinical manifes-

tation; the knees and ankles are the most con-

voluted joint. 

Neurological signs are seen in 20 %-40 % 

of patients (Akman-Demir et al., 1999). The 

involvement of the central nervous system 

comprises non-parenchymal and parenchy-

mal lesions (neuro-Behçet's disease). The 

spectrum of symptoms ranges from headache, 

hemiplegia, cranial nerve palsies or meningi-

tis. Rarely, psychiatric manifestations may 

occur, and patients can development person-

ality changes. 

Gastrointestinal involvement in BD cases 

manifests with abdominal pain, nausea and 

diarrhea. The clinical manifestations are very 

similar to that of inflammatory bowel disease, 

and differential diagnosis is often challenging 

(Hatemi et al., 2018a, b).  

The common audio-vestibular alterations 

in BD are disequilibrium and hearing loss. 

Sensorineural hearing loss is the more fre-

quent audiological manifestation and is de-

scribed as mainly bilateral sensorineural hear-

ing loss that predominantly affects high fre-

quencies. Vertigo is the other common audio-

logical symptom (Ralli et al., 2018a, b).  

Diagnosis 

Currently there is not a gold standard for 

the diagnosis of BD, therefore anamnesis and 

clinical examination play a central role. 

For the diagnosis, a minimum of two ma-

jor manifestations are needed. The most com-

mon manifestations are aphthous-like ulcera-

tions of the genital and oral mucosa and uvei-

tis (Greco et al., 2018). Additional clinical 

symptoms that can be associated with the dis-

ease are pulmonary, cardiovascular, audio-

vestibular, dermatological, musculoskeletal, 

gastrointestinal, and nervous disorders.  

Similar to other vasculitides, there are no 

specific clinical or laboratorial findings of 

BD. An International Study Group (ISG) for 

BD was reunited in 1990 to produce a proto-

col of criteria for the diagnosis of BD that in-

cluded recurrent oral ulcers plus 2 other signs 

(1990) (Table 5).  

The pathergy test is a sensitive tool for BD 

diagnosis and consists in a non-specific skin 

hyperreactivity following intradermal punc-

ture (Ozdemir et al., 2007); however, its pos-

itivity varies with geographical area, ranging 

from 60 % positive cases in Middle Eastern 

patients to 5 % in Caucasian patients, which 

significantly decreases its diagnostic values in 

populations with low positivity (Androudi, 

2006). 
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Table 5: International Study Group (ISG) criteria for the diagnosis of Behcet’s disease 

Recurrent oral 
ulceration 

Minor aphthous, major aphthous, or herpetiform ulcers observed by the 
physician or patient, which have recurrend at least 3 times over a 12-
month period 

Plus any 2 of the following: 

Recurrent genital 
ulceration 

Aphthous ulceration or scarring observed by the physician or patient 

Eye lesions Anterior uveitis, posterior uveitis, or cells in the vitreous on slit lamp examina-
tion; or retinal vasculitis detected by an ophthalmologist 

Skin lesions Erythema nodosum observed by the physician or patient, pseudofollicolitis, or 
papulopustular lesions; or acneiform nodules observed by the physician is a 
postadolescent patient who is not receiving corticosteroids. 

Positive pathergy 
test 

Test interpreted as positive by the physician at 24-48 h 

 

 

Diagnosis of patients with BD is just sus-

tained by clinical criteria; for this reason, dif-

ferential diagnosis is very important. Oral ul-

cerations might appear in 30 %–40 % of the 

general population and are not exclusive of 

BD, while bipolar ulcerations are typical of 

BD. Oral ulcerations can similarly be linked 

to hemopathy, Crohn's disease, HIV, Crohn's 

disease, Lupus Erythematous, bullous derma-

tosis and vitamin deficit. Sarcoidosis, Vogt-

Koyanagi Harada (Evereklioglu, 2005), Co-

gan syndrome (D'Aguanno et al., 2018) and 

Crohn's disease must be excluded when ocu-

lar manifestations occur. Arterial alterations 

may mimic TA. Neuro-Behçet's disease 

should be differentiated from Susac syndrome 

or multiple sclerosis (Greco et al., 2014). Dif-

ferential diagnosis with sudden sensorineural 

hearing loss and Meniere's disease should be 

considered for audio-vestibular symptoms 

(Fusconi et al., 2012). 

Treatment 

In 2018, a task force has updated the 2008 

EULAR recommendations for the treatment 

of BD (Hatemi et al., 2018a). Colchicine is 

the first-line therapy for mucocutaneous man-

ifestations; nevertheless, there is no indication 

of its efficiency in oral ulcers (Yurdakul et al., 

2001). Interferon (IFN)-α-2a, azathioprine 

and TNF-α inhibitors are advised for intracta-

ble mucocutaneous lesions (Hatemi et al., 

2018a, b). 

Grayson et al. recently described that 

200mg/day of anakinra had an acceptable 

safety profile and was effective in the therapy 

of resistant oral and genital ulcers (Grayson et 

al., 2017).  

In case of ocular involvement, first-line 

therapy consists in systemic corticosteroids. 

Cyclosporine-A, TNF-α inhibitors, or IFN-α-

2a can also be used in refractory patients 

(Yurdakul et al., 2001). 

There are no randomized controlled trials 

for the treatment of main vascular involve-

ment in BD and, consistently with EULAR 

recommendations, only immunosuppressive 

drugs are recommended.  

No clear evidence is available for the 

treatment of neurologic involvement in 

Neuro-Behçet's disease. High-dose intrave-

nous methylprednisolone has been recom-

mended for the acute phases, followed by az-

athioprine and oral corticosteroids (Akman-

Demir et al., 2011). 

5-Aminosalicylic acid (ASA) derivatives 

with or without corticosteroids have been sug-

gested for minor gastrointestinal involvement 

in BD patients (Jung et al., 2012a, b). Hatemi 

et al. found that Thalidomide and TNF-α in-

hibitors might similarly be utilized patients 

with gastrointestinal involvement that were 

refractory (Hatemi et al., 2015).  

 

Cogan’s syndrome 

Cogan’s syndrome (CS) is an uncommon 

systemic vasculitis of unknown origin first 

described in 1934. Typical signs are ocular 

and audio-vestibular symptoms. The spec-

trum of ocular manifestations include non-
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syphilitic interstitial keratitis (IK), uveitis, 

retinal vasculitis, conjunctivitis, retinal vas-

culitis, scleritis, tinnitus hearing loss and ver-

tigo (D'Aguanno et al., 2018). An infectious 

factor appears to be the possible trigger 

(Kessel et al., 2014), although in the current 

years the function of autoimmunity has in-

creased interest in the pathogenesis of CS 

(Jung et al., 2016). Currently, the etiology of 

CS is still unclear and further research is 

needed. 

Epidemiology 

CS is a uncommon disease which mainly 

affects young adults (Iliescu et al., 2015). The 

beginning of the disorder is usually in individ-

uals younger than 30 years with no gender 

preference. In the literature less than 250 

cases have been reported and almost all of 

them are Caucasian patients (Iliescu et al., 

2015), while CS is particularly uncommon in 

Arabic and Middle Eastern areas (Gaubitz et 

al., 2001; Cundiff et al., 2006). 

Etiopathogenesis 

The pathogenetic basis of CS still remains 

unknown; a role for upper respiratory tract in-

fections has been hypothesized as they pre-

cede the onset of CS in 50 % of patients 

(Vollertsen et al., 1986).  

Chlamydial infection is the most studied 

bacterial infection because it is able of elud-

ing host defence and can provoke chronic in-

fection. Nevertheless, a direct association 

among altered Chlamydia species and CS has 

not been established yet.  

Furthermore, a viral involvement has been 

suggested, because a cross-reaction has been 

shown between the antibodies against the 

Cogan peptide and proteins of the Reovirus 

type III (Lunardi et al., 2002). 

The role of the immune system was pro-

posed by the discovery of varied autoantibod-

ies, clinical elements suggestive of collagen 

disease, and manifestation of vasculitis and 

polyarteritis nodosa. Cogan peptides’ se-

quence has homology with CD148 and Con-

nexin 26, which are shown in the inner ear and 

on endothelial cells (Lunardi et al., 2002).  

Connexin 26 appears similar to Connexin 

50 and Connexin 43, gap junction proteins de-

scribed in epithelium and corneal fibroblasts. 

Since non-syphilitic IK is an additional typi-

cal clinical sign of CS, this could clarify the 

eye manifestations. The antigen is moreover 

present on glial and nerve cells and could elu-

cidate the different symptoms of CS, compris-

ing the neurological alterations (Autschbach 

et al., 1999).  

Clinical features 

The infection of the upper respiratory tract 

is often the first symptom of CS. Moreover, 

the two main manifestation are ear and eye 

clinical features. 

The spectrum of symptoms related to oc-

ular involvement in CS is variable; IK is the 

most frequent, followed by retinal vascular 

disease, scleritis, episcleritis, uveitis, con-

junctivitis, papilledema and exophthalmos 

(Garcia Berrocal et al., 1999). 

The audio-vestibular involvement is very 

similar to Meniere’s disease, with an acute 

onset characterized by vertigo, instability, 

nausea, vomiting, tinnitus, and – most im-

portant - rapidly progressive hearing loss that 

leads to deafness in a period of 1-3-months 

(Ralli et al., 2018a, b). Audiometry usually 

shows sensorineural hearing loss for all fre-

quencies; however, the hearing loss is more 

evident for high frequencies (Ralli et al., 

2018a, b). 

Associated cardiovascular, neurological 

and gastrointestinal symptoms are often pre-

sent. Cardiac involvement is principally rep-

resented by aortic insufficiency, showed in al-

most 15 % of patients; nearly half of them ne-

cessitate valve substitution. Gastrointestinal 

symptoms include diarrhea, rectal bleeding, 

abdominal pain, hepatomegaly and spleno-

megaly (Grasland et al., 2004). Neurologic 

signs are not specific; the spectrum of mani-

festations range from headache to coma 

(Grasland et al., 2004). 

The risk of systemic vasculitis has to be 

carefully studied at any stage of CS. Histo-

logic alteration are similar to polyarteritis no-

dosa, including conspicuous penetration of 

large veins and muscular artery walls with 
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neutrophils and lymphocytes (Espinoza and 

Prost, 2015). 

Diagnosis 

Currently there is not a hallmark for the 

diagnosis of CS. The diagnosis is primarily 

clinical and is based on audio-vestibular 

symptoms, eye involvement and good re-

sponse to corticosteroid. Prevalent additional 

criteria include fever, weight loss, fatigue, 

headache, lymphadenopathy, and increased 

blood concentration of systemic inflamma-

tory markers (D'Aguanno et al., 2018).  

The diagnosis is mainly focused on the 

audio-vestibular signs and symptoms, the oc-

ular manifestations and nonreactive serologi-

cal tests for syphilis; clinical diagnostic tests 

include pure tone audiometry, echocardiog-

raphy, doppler test, and angiography, with a 

multidisciplinary approach that includes oph-

thalmologists, otolaryngologists and intern-

ists (Iliescu et al., 2015). 

There are numerous disorders that can be 

suggested in the differential diagnosis of CS: 

congenital syphilis, Vogt-Koyanagi-Harada 

syndrome (Greco et al., 2013), Susac syn-

drome, and other systemic diseases such as 

polyarteritis nodosa, TA and Wegener’s gran-

ulomatosis (Gaubitz et al., 2001). 

Treatment 

Management of CS is tailored on the sta-

tus of the disease and on patient’s symptoms. 

IK usually responds well to steroid eye drops 

or local atropine, while in case of audio-ves-

tibular symptoms prompt therapy with sys-

temic steroids (1-2 mg/kg/day prednisolone) 

is needed (Gaubitz et al., 2001). The cortico-

steroid protocol should be rapidly discontin-

ued if there is no improvement within 2 

weeks; contrarily, if improvements are found, 

steroids must be slowly tapered over 2-6 

months (Grasland et al., 2004). 

No therapy has been demonstrated effec-

tive to improve audio-vestibular alterations 

when they do not respond to steroid treatment. 

In these cases, immunosuppressive drugs are 

added. The most used drugs are cyclosporine 

A, azathioprine, and methotrexate. Cochlear 

implant should be considered in patients that 

develop profound sensorineural hearing loss 

(Gaubitz et al., 2001). 

The treatment has to be more aggressive 

when the vasculitis is extensive; in these cases 

cytotoxic agents are recommended (Gaubitz 

et al., 2001). 

A new therapeutic option for CS are the 

TNF-α blockers (Fricker et al., 2007). Inflixi-

mab appears to be efficient in provoking re-

mission in patients with therapy resistant CS 

(Fricker et al., 2007). Rituximab might sup-

port in avoiding deafness or cochlear implan-

tation in complicated patients; however, it is 

not suggested as a first line therapy (Orsoni et 

al., 2010). 

The progress of CS is irregular. Patients 

with eye and ear manifestations have a good 

prognosis and quality of life, while cases with 

extensive vasculitis have more complications 

and a worse prognosis. 

 

CONCLUSIONS 

Vasculitides are uncommon conditions 

that can lead to different complex disorders 

potentially involving any organ and system. 

Vasculitides can be classified based on pri-

marily affected vessel sizes (large, medium, 

small), clinical phenotypes, underlying 

causes, or histological patterns. The pathoge-

netic mechanisms of systemic vasculitides are 

still partly unknown. To date, there are no sin-

gle pathognomonic tests and no specific diag-

nostic criteria for most systemic vasculitides; 

therefore, often their diagnosis is made after 

having ruled out other mimicking conditions. 

However, a precise and timely diagnosis is of 

utmost importance for these conditions, as it 

allows to initiate proper treatment and avoid 

progression to multiorgan failure with irre-

versible damage.  
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