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Abstract

Primary systemic vasculitides are rare diseases affecting blood
vessel walls. The type and patterns of distribution of the organs af-
fected usually reflect the size of the vessels predominantly in-
volved, and the patterns of clinical manifestations are generally
useful to reach a specific diagnosis. However, presenting symptoms
may lack adequate specificity for a prompt diagnosis, leading to a
diagnostic (and therapeutic) delay, often causing irreversible dam-
age to the affected organs. 

Due to their rarity and variable clinical presentation, the diag-
nosis of primary vasculitides could be challenging for physicians.
Vasculitis mimickers, i.e. the clinical conditions that could be likely
mistaken for vasculitides, need to be carefully ruled out, especially
before starting the immunosuppressive therapy.

We present here a practical approach to the diagnosis of pri-
mary systemic vasculitides involving large, medium and small size
vessels, and reviewed most of the conditions that could mimic pri-
mary systemic vasculitides.

Introduction

Vasculitides are defined as inflammation of the blood vessels,
often impairing the local blood circulation and leading to structural
damage, tissue ischemia and necrosis.1,2 The type and patterns of
distribution of the affected organs usually reflect the predominant
size of the vessels involved, suggesting one or more possible diag-
noses of vasculitis.3 Vasculitides may be caused by an underlying
disease or occur as a primary process; in the latter case the precise
pathogenic mechanisms is not yet fully understood.1,2

Because of their rarity, primary vasculitides are sometimes dif-
ficult to diagnose. In several cases, the presenting symptoms might
lack adequate specificity for a prompt diagnosis, leading to a diag-
nostic (and, therefore, therapeutic) delay that could irreversibly
damage the target organs.4-6 In this respect, exhaustive medical his-
tory collection and an extended clinical examination constitute the
first step of the work-up. When possible, a biopsy of an affected
organ is recommended to confirm the clinical diagnosis.7,8

On the other hand, other clinical conditions that could be likely
mistaken for vasculitides need to be carefully ruled out (i.e. vas-
culitis mimickers), especially before starting the immunosuppres-
sive therapy.9-12

Here we outline a practical approach to the diagnosis of vasculitis
and review most of the conditions that need to be rigorously recog-
nized, when diagnosing the most common forms of primary systemic
vasculitides involving large, medium and small size vessels. 

When to suspect a vasculitis

Given the heterogeneous spectrum of clinical manifestations,
it is not possible to outline an algorithm which reflects the complete
diagnostic process for patients with suspected vasculitis.13,14 How-
ever, several clues in medical history, physical examination, labo-
ratory and imaging findings might be of help.15 Specifically,
vasculitis should be considered in all patients with constitutional
symptoms (fever, fatigue, weight loss and/or musculosckeletal
symptoms such as arthralgia or myalgia) in combination with evi-
dence of vessel involvement in imaging (mostly for medium-large
vessel vasculitis) or clinical evidence of single and/or multiorgan
dysfunction (for all vasculitis). 

There are classification criteria for vasculitides and a stepwise
algorithm for classification of ANCA-associated vasculitis (AAV)
specifically designed for epidemiological studies7,13,16-20 The Chapel
Hill Consensus Conference (CHCC) nomenclature, revised in 2012,
categorizes vasculitides based on the size of the most affected ves-
sels (i.e., large, medium, and small vessel vasculitis) in order to dis-
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tinguish the different forms of vasculitides into definable groups
(Table 1).21 Although these could be used by clinicians for the di-
agnosis, they do not have enough sensitivity and specificity, as di-
agnostic criteria. The American College of Rheumatology (ACR)
and the European League Against Rheumatism (EULAR) are cur-
rently working on the development of new diagnostic and classifi-
cation criteria for systemic vasculitides, the Diagnostic and
Classification Criteria of Vasculitis (DCVAS) study.22

Patterns of clinical manifestations and organ involvement are
generally useful to reach a specific diagnosis. In particular, a posi-
tive history of nasal crusting, sinusitis, and/or scleritis might be
suggestive of granulomatosis with polyangiitis (GPA).23,24 Asthma,
sinusitis with or without nasal polyps and peripheral blood hyper-
eosinophilia suggest a diagnosis of eosinophilic granulomatosis
with polyangiitis (EGPA).25,26 Subtle and extensive neuropathies
can occur in many forms of vasculitides, and an acute foot or hand
drop may be due to a motor neuropathy due to small vessel vas-
culitis.27-30 New-onset, severe headache, usually above the temple
area, scalp tenderness and jaw claudication are highly suggestive
of a diagnosis of giant cell arteritis (GCA).31 Limb claudication,

particularly of the upper limbs and in the presence of systemic
symptoms, is suggestive of a large vessel vasculitis (LLV), as
Takayasu’s arteritis (TA) or GCA.32-36 Absent, diminished, or tender
pulses, bruits, or blood pressure discrepancies between arms may
suggest LLV and particularly TA in the young females.32-34,37 Oral
and genital aphthoses with uveitis should strongly guide towards
Behçet’s Disease, possibly associated with other neurological or
vascular symptoms.38

The combination of unexplained hemoptysis/alveolar hemor-
rhage and positive urinary sediment, especially if accompanied by
acute kidney injury, should raise the suspicion of anti-glomerular
basement membrane disease (anti-GBM) or MPA.39,40 In general,
palpable purpura is a solid sign of cutaneous leukocytoclastic vas-
culitis and is a common finding in many small-vessel vasculi-
tides,41,42 while subcutaneous nodules, livedo reticularis, and ulcers
are more typical of polyarteritis nodosa (PAN).43 The presence of
skin purpura, abdominal pain, arthralgia/arthritis and glomeru-
lonephritis, especially in teenagers or younger patients, should in-
stead suggest a possible diagnosis of immunoglobulin A (IgA)
vasculitis.20

Among laboratory findings, some confirm the suspicion of vas-
culitis or the organ involvement secondary to the disease; other may
support the diagnosis of a specific vasculitis. 

In LVV, especially GCA, common findings are elevated erythro-
cyte sedimentation rate (ESR) and C reactive protein (CRP), although
in a subset of active TA this could be normal. In SVV, blood and urine
lab tests reflect the type of organ involvement, so they could widely
vary among patients. It is recommended to screen any renal involve-
ment in all suspected SVV. This could easily be done by testing
serum creatinine and urinalysis with urinary sediment. 

The presence of anti-neutrophil cytoplasmic antibodies (ANCA)
directed against either protease 3 (PR3) or myeloperoxidase (MPO)
is extremely specific for AAV diagnosis in patients with a compatible
clinical picture, although it does not have any diagnostic value in it-
self.44 Peripheral blood hypereosinophilia, defined as an eosinophil
count >10% of leukocytes or >1500 cells/μL in absolute number, are
characteristic in EGPA at onset before corticosteroid initiation or dur-
ing disease relapse.26,45 The presence of cryoglobulins and low serum
complement 4 (C4) levels are highly specific of cryoglobulinemic
vasculitis, that could be idiopathic or secondary to viral infections
(in particular chronic hepatitis C viruses), lymphoproliferative dis-
orders or underlying connective tissue diseases (46,47). A positive
anti-nuclear antibody (ANA) test with or without the presence of
rheumatoid factor (RF) may support a process secondary to HCV in-
fection or an underlying systemic rheumatic disease, as primary Sjö-
gren syndrome.46,47 C3 and C4 levels are usually (but not always)
normal in pauci-immune vasculitis like AAV, while they tend to be
both reduced in hypocomplementemic urticarial vasculitis. 

Overall, patients with conditions that can present with signs
and symptoms mimicking primary systemic vasculitides should be
carefully screened. There are several processes that need to be ruled
out, including inflammatory and non-inflammatory diseases.12,21

The vasculitis mimickers that should be taken into consideration
vary according to the size of the vessels involved (Table 2). 

Large vessel vasculitis

According to the recently revised Chapel Hill Consensus Con-
ference,15 LVV is considered vasculitis that affects large arteries
more often than do other vasculitides. GCA and TA are the 2 major
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Table 1. Names for vasculitides adopted by the 2012 International
Chapel Hill Consensus Conference on the Nomenclature of Vas-
culitides. Adapted from Jennette et al., 2013.22

Large vessel vasculitis (LVV)
    Takayasu arteritis (TAK)
    Giant cell arteritis (GCA)
Medium vessel vasculitis (MVV)
    Polyarteritis nodosa (PAN)
    Kawasaki disease (KD)
Small vessel vasculitis (SVV)
    Antineutrophil cytoplasmic antibody (ANCA)–associated vasculitis (AAV)
         Microscopic polyangiitis (MPA)
         Granulomatosis with polyangiitis (Wegener’s) (GPA)
         Eosinophilic granulomatosis with polyangiitis (Churg-Strauss) (EGPA)
    Immune complex SVV
         Anti–glomerular basement membrane (anti-GBM) disease
         Cryoglobulinemic vasculitis (CV)
         IgA vasculitis (Henoch-Schoenlein) (IgAV)
         Hypocomplementemic urticarial vasculitis (HUV) (anti-C1q vasculitis)
Variable vessel vasculitis (VVV)
    Behçet’s disease (BD)
    Cogan’s syndrome (CS)
Single-organ vasculitis (SOV)
    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 cryoglobulinemic vasculitis
    Hepatitis B virus–associated vasculitis
    Syphilis-associated aortitis
    Drug-associated immune complex vasculitis
    Drug-associated ANCA-associated vasculitis
    Cancer-associated vasculitis
    Others
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variants. While TA usually affects aorta and its major branches, ev-
idence of LVV occurs in GCA in 25% to 83% of patients,36,48,49 de-
pending on the imaging tool used. In this subset of GCA, cranial
manifestations and vision loss are infrequent, and temporal artery
biopsy is positive in approximately 50% of cases.49,50 Overall, the
diagnosis of LVV may be challenging, since clinical manifestations
are largely unspecific and may overlap with other inflammatory
and neoplastic conditions. Infective conditions (i.e. tuberculosis,
syphilis) may rarely involve large vessels, while Quantiferon test
and rapid test for the detection of treponemal antibodies are good
screening tools for these conditions. Furthermore, other inflamma-
tory or non-inflammatory conditions may be considered.51-53

Diffuse atherosclerosis 
Atherosclerosis accounts for nearly half of the mortality world-

wide and is a leading cause of adult disability.54 In particular, pe-
ripheral arterial disease may potentially involve all the arterial
districts of the body, leading to aneurysms (often of the abdominal
aorta), and partial or total occlusions of limb arteries (often pre-
senting with intermittent claudication or, in the worst case scenario,
gangrene of the extremities).55

The increasing availability of 18-F-Fluorodeoxyglucose
Positron Emission Tomography/Computed Tomography (18-F-
FDG-PET/CT) led to an increase of its use for the diagnosis of LLV
and particularly LLV-GCA.56,57 It has been shown that 18F-FDG
PET/TC can identify metabolically active tissue, and specifically
that the uptake of FDG within the artery wall correlates with
macrophage accumulation in arterial plaques.58,59 Therefore, large-
vessel FDG uptakes due to non-specific, inflammatory-like, vas-
cular remodeling due to atherosclerotic plaques might be an issue
in elderly patients with suspected LVV.58,59-74 The age at diagnosis
of the patients affected by GCA or atherosclerosis is approximately
the same, and they often share the same cardiovascular risk factors.
Moreover, patients with GCA have an increased incidence of car-

diovascular events compared to the age-matched healthy popula-
tion.75

An initial assessment of the usual cardiovascular risk factors
(such as known peripheral arterial disease, dyslipidemia, arterial
hypertension and diabetes) may be advisable. Cardiovascular dis-
eases may develop in patients affected by GCA. Normal CRP and
ESR should suggest a different diagnosis than GCA, although 4%
of the patients may have negative ESR and CRP at diagnosis.62

In PET/CT imaging, the main sites involved in atherosclerosis
and LLV are different.58 Lower abdominal aorta, popliteal arteries,
descending thoracic aorta, carotid arteries are mainly affected in
atherosclerosis, while thoracic vessels, subclavian arteries, axillary
arteries and common carotid arteries (without the internal and ex-
ternal carotid arteries) are mainly affected in vasculitis. Moreover,
atherosclerotic lesions are usually characterized by a less intense
18F-FDG uptake compared to vasculitic ones. Finally, the pattern
differs substantially between the two diseases: atherosclerotic le-
sions typically present irregular and patchy 18F-FDG uptake while
a linear and homogeneous pattern of 18F-FDG uptake over long
vascular segments is more suggestive of vasculitis (Figure 1).57,63

Erdheim-Chester disease
TA and GCA often present with fever, fatigue, weight loss, and

elevated acute-phase reactant levels potentially mimicking a neo-
plastic condition like Erdheim-Chester disease (ECD). The current
consensus for the diagnosis of ECD relies on the identification of
characteristic histological features in the appropriate clinical set-
ting.64 The presence of CD68-positive, CD1a-negative non-Langer-
hans histiocytes on histological samples, with foamy cytoplasm and
lacking Birbeck granules confirm the diagnosis of ECD.64

Most of the vascular symptoms of ECD are not specific and are
shared with other inflammatory conditions, particularly large vessel
vasculitis or idiopathic periaortitis.65,66 However, the coated aorta,
a characteristic inflammatory fibrosis surrounding the aorta on CT
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Table 2. Systemic vasculitis mimickers.

                                                                                                                                                                                                        Frequency

Conditions mimicking large vessel vasculitis
    Diffuse Atherosclerosis                                                                                                                                                                                                                        Frequent
    Erdheim-Chester disease                                                                                                                                                                                                                    Very rare
    Chronic idiopathic aortitis and IgG4-Related Disease (vascular district)                                                                                                                                Very rare
    Heritable collagenopathies (Ehlers-Danlos type IV, Marfan syndrome, Loeys-Dietz syndrome)                                                                                          Rare
Conditions mimicking medium vessel vasculitis
    Fibromuscular dysplasia                                                                                                                                                                                                                           Rare
    Segmental arterial mediolysis                                                                                                                                                                                                             Very rare
    Thromboangiitis obliterans (Buerger’s disease)                                                                                                                                                                               Rare
    Livedoid vasculopathy                                                                                                                                                                                                                            Very rare
Conditions mimicking small vessel vasculitis
    Antiphospholipid syndrome                                                                                                                                                                                                                     Rare
    Emboli (cholesterol, cardiac myxoma, cardiac thrombus, endocarditis, mycotic aneurysm, others)                                                                              Very rare
    Infection (endocarditis, disseminated intravascular coagulation, others)                                                                                                                             Frequent
    Hypereosinophilic syndrome                                                                                                                                                                                                                   Rare
    Calciphylaxis                                                                                                                                                                                                                                                Rare
    IgG4-Related Disease (cranial district)                                                                                                                                                                                            Very rare
    Levamisole-induced vasculitis                                                                                                                                                                                                                Rare
    Idiopathic diffuse alveolar hemorrhage, pulmonary alveolar proteinosis                                                                                                                                    Rare
    Intravascular lymphoma                                                                                                                                                                                                                        Very rare
    Lymphomatoid granulomatosis                                                                                                                                                                                                           Very rare
    Malignant atrophic papulosis (Degos disease)                                                                                                                                                                              Very rare
    Thrombotic thrombocytopenic purpura                                                                                                                                                                                           Very Rare
Frequency: disease considered frequent if >1% in the general population, rare if 0.01 -1% in the general population, very rare <0.01% in the general population.
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scans, is a typical sign of ECD and may be confused with a thick-
ened vessel wall like in aortitis.67 Vascular involvement in ECD can
be seen by 18-F-FDG-PET/CT scanning, which can be useful in
assessing the burden of ECD lesions.68

Thoracic aorta (25% of cases), abdominal aorta (25% of cases)
or the whole aorta (50% of cases) may be involved.65,69 Perivascular
infiltration is typically circumferential, regular, and without clear
stenosis. Fibrosis is mainly located in the adventitia and only rarely
infiltrates the vascular walls until the intima.65 Involvement of aorta
and its collateral are quite common in TA and GCA; unlike ECD,
in GCA and TA inflammatory thickening involves primarily the
vessel wall, from the adventitial to the intimal layer.70 Moreover,
stenosis, occlusions and sometimes aneurysms develop during fol-
low-up in a quite high proportion of patients affected by TA and
GCA, while they are fairly uncommon in ECD.64

Eventually, the presence of other extra-vascular findings helps
the differential diagnosis between ECD and LLV: retroperitoneal
fibrosis with hairy kidneys (i.e. a characteristic perinephric fat sur-
rounding the kidney), bone pain with symmetric osteosclerosis of
the long bones on technetium-99m bone scintigraphy, or the pres-
ence of central diabetes insipidus, concomitant to aortic involve-
ment, are key elements and should suggest a diagnosis of ECD.71

Chronic idiopathic aortitis and IgG4-related disease
Both chronic idiopathic aortitis and IgG4-Related Disease (IgG4-

RD) are characterized by the presence of vascular inflammation,
mostly in the abdominal district, usually accompanied by retroperi-
toneal fibrosis.72,73 In general, the concomitant retroperitoneal fibro-
sis, detected with CT scan or FED/PET, is a distinguishing features
of chronic idiopathic aortitis/IgG4-RD, and should suggest a diag-
nosis different from GCA/TA.74,75 FDG PET/CT also detects remote
disease such as that seen in multifocal fibrosclerosis, occult cancers
or infections, that might be secondarily associated with retroperi-
toneal fibrosis.76,77

Chronic idiopathic aortitis in the context of idiopathic retroperi-
toneal fibrosis is a rare condition characterized by a systemic in-
flammatory state (constitutional symptoms, elevated levels of (ESR
and nCRP, etc.) with evidence of abdominal aortic aneurysms and
perianeurysmal retroperitoneal fibrosis.66,72 In this clinical scenario,
aortic thickening seen in imaging is usually not circumferential like
in ECD, but rather involves lateral and anterior sides of the aorta,
usually sparing the posterior side.66,72

Aortitis in a context of IgG4-related disease usually presents
with retroperitoneal fibrosis and only moderately acute inflamma-
tory response; hence, it should be taken into consideration in dif-
ferential diagnosis with GCA and TA (75)(78). Pancreas, salivary
glands and retroperitoneum are among the more frequently affected
anatomical sites, and aorta, its branches and the surrounding tissues
may be involved.78,79 It should be noted that IgG4-RD may also
mimic inflammatory conditions usually seen in AAV, particularly
when involving head and neck, such as hypertrophic pachymenin-
gitis, retro-orbital masses or midline destructive lesions (erosive
and/or tumefactive lesions of the of the nose, paranasal sinuses, and
palate).80 The presence of high levels of serum IgG4 (cut off 135
mg/dL), reported in about 60% of patients, is suggestive, yet not
specific of a probable diagnosis of IgG4-RD.81

Medium vessel vasculitis

Fibromuscular dysplasia
Fibromuscular Dysplasia (FMD) is a non-inflammatory vascu-

lopathy affecting primarily medium and small-sized arteries.82 The
prevalence of FMD in the general population is reported to be around
2% to 3%, with a significant predisposition in females in the adult
population (female:male ratio 9:1).83 The distal renal, internal carotid
and vertebral arteries are more frequently affected (accounting for
two-third of the total, approximately), followed by intracranial arter-
ies, common carotid, external carotid subclavian, coronary, mesen-
teric, iliac, and limb arteries.83-85 FMD patients have usually more
than one vascular site affected, and findings reported are aneurysms,
that could potentially complicate with dissections, and steno-occlu-
sive lesions.83,84 FMD is classified in 5 main types, based on the lo-
cation of the process within the arterial wall, but medial fibroplasia
accounts alone for more than the 90% of the cases.86

The presentation is heterogeneous and includes headache, light-
headedness, pulsatile tinnitus, neck pain, limb claudication, post-
prandial angina, renovascular hypertension and acute coronary
syndrome. Sometimes patients are asymptomatic and lesions de-
tected are incidental findings.83,85,87,88 Pulse deficits, asymmetric
blood pressure and vascular bruits are typically reported. Both
spontaneous arterial dissections (often of the carotid arteries) and
arterial aneurisms have been reported in up to 20% of the patients,
more often in males.83,85
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Figure 1. A 18F-FDG PET/CT scan of a patient with atherosclero-
sis. Arrows indicate the patchy, low grade FDG uptake at subcla-
vian arteries and thoracic and abdominal aorta, suggestive of
atherosclerosis.
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The diagnosis of FMD is usually made using vascular imaging,
and the classic string-of-beads appearance on conventional angiog-
raphy is highly suggestive of medial fibroplasia.84 Clues that may
help to differentiate FMD from TA, GCA and PAN include the pres-
ence of normal CRP and/or ESR (unless tissue infarction occurs);
the absence of constitutional symptoms; and the absence of arterial
wall thickening edema, or contrast uptake in imaging. Importantly,
if FMD is suspected, patients should undergo screening of the cer-
vical, intracranial, and renal arteries to identify potential concomi-
tant lesions.83,85,87,88

Segmental arterial mediolysis
Segmental arterial mediolysis (SAM) is a rare, non-atheroscle-

rotic, non-inflammatory arteriopathy that typically involves the
splanchnic district.89 This condition mainly affects adults and eld-
erly, with a slight male predominance, and the pathogenesis is un-
known. It is caused by occurrence of tissue vacuolization in the
outer portion of the media, leading to lysis of the media artery
wall.90

SAM often presents with acute-onset, self-limiting abdominal
pain in late middle-aged and elderly patients.90,91 Overall, patients
deny history of rheumatic disease, fever, weight loss, purpura, res-
piratory or neurological symptoms. Physical examination does not
reveal skin or mucosal alteration, neurological examination is typ-
ically negative and usually there are no pulse alterations or vascular
bruits. Renal function and sediment and CRP are usually normal,
unless complications occur (e.g. macroscopic hematuria, etc.), and
auto-antibodies are absent.90,91

The diagnosis is typically made by vascular imaging, and clas-
sical lesions are arterial aneurysms, stenoses and occlusions, and
the characteristic dissecting aneurysms in the splanchnic district
(Figure 2).90,92 Medium-sized arteries of the abdomen, and particu-

larly the celiac trunk, the superior and inferior mesenteric arteries
and their branches are involved in the majority of cases, followed
by renal, coronary, carotid, and intracranial arteries.89,92 The aorta
is typically spared. Approximately one-third of patients present
with hemoperitoneum or retroperitoneal bleeding due to aneurism
rupture, which is associated with higher mortality.93-95 The differ-
ential diagnosis is between TA, PAN and other hereditary col-
lagenopathies.90,91 Unless arterial rupture occurs, any invasive
intravascular procedure (e.g. transarterial coil embolization) should
be avoided, since it could trigger the arterial dissection.89-91

Thromboangiitis obliterans (Buerger’s disease)
Thromboangiitis obliterans (TAO), also known as Buerger’s

disease, is a non-atherosclerotic inflammatory disorder of unknown
etiology that affects small and medium-sized arteries and veins of
the extremities.96 Median age at diagnosis ranges between 25 and
45 years old and is strongly associated with smoking habits, which
have to be investigated at presentation.97,98

The diagnosis is based on the typical clinical presentation and
imaging, and it should be suspected, if ischemic lesions of the distal
limbs without organ involvement are present (Figure 3A).98 Despite
the usual absence of systemic symptoms, there is not yet consensus
on whether TAO should be considered a primary vasculitis or
not.99,100 For the differential diagnosis, it is necessary to take into
consideration other diseases presenting with ischemic lesions at dis-
tal extremities, and a complete autoimmune and thrombophilic
screening (including factor V Leiden, protein C and S levels, acti-
vated protein C resistance, homocysteine levels, and antiphospho-
lipid antibodies, prothrombin mutation G20210A) is
mandatory.97,101 CT or conventional angiography of the aorta and
its major branches and trans-thoracic echocardiography should be
performed to exclude other sources of embolism.100,102 The presence
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Figure 2. A case of segmental arterial mediolysis. Maximum intensity projection of the arterial phase of the angio-computed tomography
(A) and volume rendering (B) showing a typical aneurism of the celiac-mesenteric trunk.
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of collateral circles of the distal arteries with a corkscrew appear-
ance (Martorell’s sign), reflecting the slow progression of the dis-
ease and compensatory changes, is typical of TAO, although not
pathognomonic.99,103,104 Arteriographic abnormalities in unaffected
(contralateral) limb are also a hallmark of the disease, since it is
usually not limited to a single extremity. Unless atypical presenta-
tions, confirmatory biopsy showing highly inflammatory thrombi
infiltrated with polymorphonuclear leukocytes is not strictly re-
quired for the diagnosis.96 Although prostacyclin analogues and as-
pirin are moderately effective in healing ulcers and relieving pain,
complete abstinence from tobacco has proven to be the only effec-
tive measure in preventing disease progression towards amputation
(present in at least one-quarter of patients).100,105

Small vessel vasculitis

The small vessel vasculitis includes a wide variety of vas-
culitis syndromes, characterized by different pathogenic mecha-
nisms, clinical manifestations, risk factors and prognosis, which
are lumped together because of the involvement of the same ves-
sel size.21,106 Therefore, a huge number of inflammatory and non-
inflammatory conditions may mimic small vessel vasculitis,
depending on the specific type of vasculitis and the prevalent
organ manifestation(s).12 Here we review the forms that we be-
lieve are the most important mimickers of systemic small-vessel
vasculitis. 

Antiphospholipid syndrome
Antiphospholipid syndrome (APS) is a systemic autoimmune

disorder with a wide range of vascular and obstetric manifestations
associated with thrombotic and inflammatory mechanisms, orches-
trated by antiphospholipid (aPL) antibodies.107 The disorder is sig-
nificantly more common in middle-aged women, but it can
potentially affect all age groups. APS may occur as a primary con-
dition, or can be secondary to systemic autoimmune diseases, more
frequently systemic lupus erythematous.108 Arterial and venous
thrombosis, along with repeated miscarriages or stillbirths, are the
clinical hallmarks of the syndrome.107 Usually, thrombosis involves
deep veins of the lower extremities but, also the pulmonary, coro-
nary and intracranial vessels. Several other non-criteria manifesta-
tions that could enter in differential diagnosis with small vessel
vasculitis have been described. 

Livedo reticularis is the most frequent skin manifestation; other
cutaneous manifestations include livedoid vasculopathy (atrophie
blanche), purpura, digital gangrene, circumscribed or extensive
skin necrosis, subungual splinter hemorrhages, and superficial ve-
nous thrombosis (phlebitis).10,109,110 Frequently, the dermatologic
manifestations of APS are concomitantly present with other disease
features, and livedo reticularis is significantly associated with the
arterial subset of APS.109 Overall, it might be difficult to distinguish
these manifestations from PAN, AAV, cryoglobulinemic vasculitis,
and Henoch-Schoenlein purpura. 

Among pulmonary manifestations, diffuse alveolar hemorrhage
caused either by capillaritis or bleeding diathesis is probably the
main feature that is considered in the differential diagnosis with
alveolar hemorrhage or alveolitis of AAV.111 Cardiac valvular thick-
ening and Libman-Sacks endocarditis, coronary artery disease, my-
ocardial dysfunction, intracardiac thrombi for cardiovascular APS
manifestations,111,112 while gastrointestinal infarction and Budd-
Chiari syndrome for the gastrointestinal APS manifestations110

should be recalled in the differential diagnosis of vasculitis. Neu-
rological involvement includes a wide spectrum of clinical condi-
tions, from autonomic dysfunction to stroke, transient ischemic
attack and cerebral vein thrombosis.113

Antiphospholipid nephropathy is characterized by non-inflam-
matory occlusion of renal blood vessels (renal arteries or veins, in-
traparenchymatous arteries and glomerular capillaries).114,115 Renal
abnormalities are present in approximately 9% of patients, mostly
proteinuria, but creatinine increase has been reported. Lupus anti-
coagulant (LAC) is considered the most frequent antibody associ-
ated with APS nephropathy, and it can be associated with an
otherwise unexplained mild to moderate thrombocytopenia as a
consequence of thrombotic microangiopathy.116 In contrast,
platelets are usually not reduced in AAV, even if a subset of AAV
with thrombotic microangiopathies has been described.117

Approximately 1% of patients with APS develop a wide-
spread micro and macrovascular thrombotic disease, with multi-
organ failure, referred as catastrophic APS (CAPS).118 Patients
with CAPS present with a systemic inflammatory response (e.g.
fever and increase of CRP) and various combinations of signs and
symptoms, such as encephalopathy, stroke, myocardial infarction,
acute respiratory distress, pulmonary embolism, acute kidney in-
jury, mimicking AAV with severe onset and other life-threatening
thrombotic microangiopathy, such as thrombotic thrombocy-
topenic purpura.118

Overall, the key to differentiate APS from vasculitis is the
presence of circulating aPL (anti-cardiolipin antibodies, anti-β2-
glicoprotein1 antibodies, and lupus anticoagulant). A
moderate/high level of one of the aPL (on two or more occasions,
at least 12 weeks apart) is required for diagnosis. In addition, also
the presence of a prolonged activated partial thromboplastin time
(aPTT) because of the presence of lupus anticoagulant or a past
history of a false positive serologic test for syphilis should raise
the suspicion of APS.111

Histology, when performed, could contribute to the final diag-
nosis of APS, showing vascular thrombi with partial or complete
obstruction of the small- to medium-sized vessels, with the disrup-
tion of the elastic lamina, suggesting minimal perivascular inflam-
mation. In contrast, vasculitides show distinctive histologic
abnormalities, and even when vascular thrombosis (secondary to
inflammation) coexists, the inflammation of the vascular wall pre-
vails (e.g. transmural inflammation, vascular wall fibrinoid necro-
sis, leukocytoclasia, etc.).107,112-120

Cholesterol emboli syndrome
Cholesterol emboli syndrome (CES) is due to small-vessel oc-

clusion in the extremities or viscera by cholesterol crystals dis-
lodged from atherosclerotic plaques.120 This could be secondary to
a endovascular procedure or surgery, angiogram, or trauma, or
occur after anticoagulant or thrombolytic therapy, which weaken
the fibrin clot that stabilizes the atheroma.121,122 Rarely, it could be
a spontaneous process. Cutaneous findings are present in the ma-
jority of the patients and are a hallmark of the syndrome; these in-
clude livedo reticularis (49%), gangrene (35%), cyanosis (28%),
ulceration (17%), nodules (10%), purpura (9%), and the character-
istic blue toes (Figure 3B).10,123

The onset may be acute (days to weeks), or subacute (weeks to
months), when triggered by the anticoagulant therapy.124 Elevated
levels of ESR and CRP have been associated with CES, and some-
times positive ANA and ANCA tests have been found. The cause
of ANCA positivity remains unknown, but neutrophil activation
after vessel wall damage could represent a trigger.10,120,124 Fundus-
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copic identification of Hollenhorst plaques, cholesterol emboli with
yellow orange appearance at bifurcations of retinal arteries, is a
highly suggestive diagnostic clue of the presence of CES.10,125

Skin biopsy is the gold standard for diagnosis, with the evi-
dence of intravascular, biconvex, needle-shaped cholesterol clefts
occluding arterioles in around 90% of samples.120,124 In some cases,
especially when due to biopsy delay (days), skin biopsy could not
be diagnostic, showing instead necrotizing vasculitis (pseudovas-
culitis) secondary to vessels destruction.10,120

Infective endocarditis 
Infections, and in particular subacute infective endocarditis,

could sometimes be associated with circulating ANCA titers (in
the majority of cases c-ANCAs or PR3-ANCAs).126 In a prospec-
tive cohort of infective endocarditis, a positive ANCA test at im-
munofluorescence has been reported in up to 18% of patients.127

Fever and systemic symptoms are typically shared by both vas-
culitis and endocarditis. In addition, some patients with endo-
carditis have clinical manifestations mimicking AAV, in particular
glomerulonephritis, followed by purpura, epistaxis, and sinus
symptoms.128-131 In the majority of cases, the bacteria reported as
the cause of ANCA-positive, infective endocarditis are Bartonella
Henselae and Streptococcal species.126,127,129 The positivity of
cANCA/pANCA was associated with younger age, more frequent
occurrence of echocardiographic vegetations, and above-normal
total IgG serum levels.127

The exact link between ANCA positivity and infective endo-
carditis is still unknown. Blood cultures should be performed to

help exclude infections. In these case reports and series, the great
majority of the patients recovered with the only use of an antibiotic
therapy.126,127,129

Hypereosinophilic syndrome
Sustained elevated hypereosinophilia may be present in hy-

pereosinophilic syndrome (HES), which is characterized by
eosinophilic organ infiltration due to abnormal bone marrow pro-
liferation (myeloproliferative form) or cytokine-driven hyper-
esinophilia (lymphocytic form).132-135 In both cases, it is reported
as a differential diagnosis of EGPA, since both conditions share
blood and tissue eosinophilia.26,136 From a clinical perspective,
vasculitis is virtually never present in HES, and circulating MPO-
ANCA, found in 40% of EGPA patients, are negative in HES.132,137

Adenomegaly and splenomegaly are typical findings of HES,
while surrogates of vasculitis as palpable purpura and peripheral
neuropathy are highly suggestive of EGPA.26,136,138 Asthma and
rhinosinusitis with or without nasal polyps are usually associated
with EGPA,139,140 while lower level of CRP in patients with blood
hypereosinophila and systemic symptoms is suggestive of HES
rather than EGPA.141 In selected cases, a bone marrow biopsy and
the FIP1L1/PDGFRA testing on peripheral or bone marrow blood
may be useful for the differential diagnosis.132,133 Overall, it is im-
portant to keep in mind that other conditions, among others par-
asite infection, acute and chronic eosinophilic pneumonia, allergic
broncopulmonary aspergillosis, drug allergy and hematological
neoplasms, should be considered in the differential diagnosis of
EGPA.26,132
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Figure 3. Digital ischemia in a patient with thromboangiitis obliterans (A). A patient with livedo reticularis and the characteristic blue
toes, hallmark of cholesterol emboli syndrome (B).
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Conclusions

Primary systemic vasculitides are sometimes difficult to diag-
nose: presenting symptoms may lack adequate specificity for a
prompt diagnosis, leading to a diagnostic (and therapeutic) delay,
often irreversibly damaging the affected organs. Classical patterns
of clinical manifestations are generally useful to guide physicians
towards the specific diagnosis. On the other hand, those clinical
conditions that could be likely mistaken for vasculitides need to be
carefully ruled out, especially before starting an adequate immuno-
suppressive therapy.

Here we discussed a practical approach to the diagnosis of vas-
culitis, and reviewed in detail most of the conditions that should to
be considered and ruled out, while diagnosing the most common
forms of primary systemic vasculitides. 

References

1. Jennette JC, Falk RJ. Small-vessel vasculitis. N Engl J Med
1997;337:1512–23. 

2. Jennette JC, Falk RJ, Andrassy K, et al. Nomenclature of sys-
temic vasculitides. Proposal of an international consensus con-
ference. Arthritis Rheum 1994;37:187–92. 

3. Hoffman GS, Calabrese LH. Vasculitis: determinants of dis-
ease patterns. Nat Rev Rheumatol 2014;10:454–62. 

4. Takala JH, Kautiainen H, Malmberg H, Leirisalo-Repo M. In-
cidence of Wegener’s granulomatosis in Finland 1981-2000.
Clin Exp Rheumatol 2008;26:S81-5. 

5. Gonzalez-Gay MA, Blanco R, Rodriguez-Valverde V, et al.
Permanent visual loss and cerebrovascular accidents in giant
cell arteritis: predictors and response to treatment. Arthritis
Rheum 1998;41:1497–504. 

6. Basu N, Watts R, Bajema I, et al. EULAR points to consider
in the development of classification and diagnostic criteria in
systemic vasculitis. Ann Rheum Dis 2010;69:1744–50.

7. Yates M, Watts RA, Bajema IM, et al. EULAR/ERA-EDTA
recommendations for the management of ANCA-associated
vasculitis. Ann Rheum Dis 2016;75:1583–94. 

8. Mukhtyar C, Guillevin L, Cid MC, et al. EULAR recommen-
dations for the management of large vessel vasculitis. Ann
Rheum Dis 2009;68:318–23.

9. Miloslavsky EM, Lu N, Unizony S, et al. Myeloperoxidase-
Antineutrophil Cytoplasmic Antibody (ANCA)-Positive and
ANCA-Negative Patients With Granulomatosis With
Polyangiitis (Wegener’s): Distinct Patient Subsets. Arthritis
Rheumatol 2016;68:2945–52. 

10. Carlson JA, Chen KR. Cutaneous pseudovasculitis. Am J Der-
matopathol 2007 [Epub ahead of print]. 

11. Lie JT. Vasculitis look-alikes and pseudovasculitis syndromes.
Curr Diagnostic Pathol. 1995;2:78-85.

12. Miloslavsky EM, Stone JH, Unizony SH. Challenging mim-
ickers of primary systemic vasculitis. Rheum Dis Clin North
Am 2015;41:141-60.

13. Watts R, Lane S, Hanslik T, et al. Development and validation
of a consensus methodology for the classification of the
ANCA-associated vasculitides and polyarteritis nodosa for
epidemiological studies. Ann Rheum Dis 2007;66:222–7. 

14. Watts RA, Lane SE, Scott DG, et al. Epidemiology of vasculi-
tis in Europe. Ann Rheum Dis 2001;60:1156–7.

15. Jennette JC, Falk RJ, Bacon PA, et al. 2012 revised Interna-
tional Chapel Hill Consensus Conference Nomenclature of
Vasculitides. Arthritis Rheum 2013;65:1–11. 

16. Masi AT, Hunder GG, Lie JT, et al. The American College of
Rheumatology 1990 criteria for the classification of Churg-
Strauss syndrome (allergic granulomatosis and angiitis).
Arthritis Rheum 1990;33:1094–100. 

17. Lightfoot RW, Michel BA, Bloch DA, et al. The American col-
lege of rheumatology 1990 criteria for the classification of pol-
yarteritis nodosa. Arthritis Rheum 1990;33:1088-93.

18. Hunder GG, Bloch DA, Michel BA, et al. The American Col-
lege of Rheumatology 1990 criteria for the classification of
giant cell arteritis. Arthritis Rheum 1990;33:1122–8. 

19. Watts R, Scott DG. Classification and epidemiology of the vas-
culitides. Baillieres Clin Rheumatol 1997;11:191–217. 

20. Hočevar A, Rotar Z, Jurčić V, et al. IgA vasculitis in adults:
The performance of the EULAR/PRINTO/PRES classification
criteria in adults. Arthritis Res Ther 2016;18:58.

21. Jennette JC, Falk RJ, Bacon PA, et al. 2012 revised Interna-
tional Chapel Hill Consensus Conference Nomenclature of
Vasculitides. Arthritis Rheum 2013;65:1–11. 

22. Craven A, Robson J, Ponte C, et al. ACR/EULAR-endorsed
study to develop Diagnostic and Classification Criteria for
Vasculitis (DCVAS). Clin Exp Nephrol 2013;17:619–21. 

23. Gibelin A, Maldini C, Mahr A. Epidemiology and etiology of
Wegener granulomatosis, microscopic polyangiitis, Churg-
Strauss syndrome and goodpasture syndrome: vasculitides
with frequent lung involvement. Semin Respir Crit Care Med
2011;32:264–73. 

24. Felicetti M, Cazzador D, Padoan R, et al. Ear, nose and throat
involvement in granulomatosis with polyangiitis: how it pres-
ents and how it determines disease severity and long-term out-
comes. Clin Rheumatol 2018;37:1075–83. 

25. Churg J, Strauss L. Allergic granulomatosis, allergic angiitis,
and periarteritis nodosa. Am J Pathol 1951;27:277–301. 

26. Groh M, Pagnoux C, Baldini C, et al. Eosinophilic granulo-
matosis with polyangiitis (Churg-Strauss) (EGPA) Consensus
Task Force recommendations for evaluation and management.
Eur J Intern Med 2015;26:545–53. 

27. Nishino H, Rubino FA, DeRemee RA, et al. Neurological in-
volvement in Wegener’s granulomatosis: an analysis of 324
consecutive patients at the Mayo Clinic. Ann Neurol
1993;33:4–9. 

28. Sassi SB, Ghorbel IB, Mizouni H, et al. Microscopic polyangi-
itis presenting with peripheral and central neurological mani-
festations. Neurol Sci 2011;32:727–9. 

29. Hattori N, Mori K, Misu K, et al. Mortality and morbidity in
peripheral neuropathy associated Churg-Strauss syndrome and
microscopic polyangiitis. J Rheumatol 2002;29:1408–14. 

30. Collins MP. The vasculitic neuropathies: An update. Curr Opin
Neurol 2012;25:573-85. 

31. Dejaco C, Duftner C, Dasgupta B, et al. Polymyalgia rheumat-
ica and giant cell arteritis: management of two diseases of the
elderly. Aging Health 2011;7:633–45. 

32. Berti A, Campochiaro C, Cavalli G, et al. Giant cell arteritis
restricted to the limb arteries: An overlooked clinical entity.
Autoimmun Rev 2015;14:352–7. 

33. Ninet JP, Bachet P, Dumontet CM, et al. Subclavian and axil-
lary involvement in temporal arteritis and polymyalgia
rheumatica. Am J Med 1990;88:13–20. 

34. Comarmond C, Biard L, Lambert M, et al. Long-Term Out-
comes and Prognostic Factors of Complications in Takayasu

[page 10]                                                           Beyond Rheumatology 2020; 2:[#20]                                               



                                                                                                                  Review

Arteritis: A Multicenter Study of 318 Patients. Circulation
2017;136:1114–22. 

35. Kermani TA, Crowson CS, Muratore F, et al. Extra-cranial
giant cell arteritis and Takayasu arteritis: How similar are they?
Semin Arthritis Rheum 2015;44:724–8. 

36. Kermani TA, Warrington KJ, Crowson CS, et al. Large-vessel
involvement in giant cell arteritis: a population-based cohort
study of the incidence-trends and prognosis. Ann Rheum Dis
2013;72:1989–94. 

37. Berti A, Caporali R, Montecucco C, et al. Aging in Primary
Systemic Vasculitis: Implications for Diagnosis, Clinical Man-
ifestations, and Management. Drugs Aging 2018 [Epub ahead
of print]. 

38. Hatemi G, Silman A, Bang D, et al. EULAR recommendations
for the management of Behçet disease. Ann Rheum Dis
2008;67:1656-62 

39. Chen M, Kallenberg CGM. ANCA-associated vasculitides—
advances in pathogenesis and treatment. Nat Rev Rheumatol
2010;6:653–64. 

40. Cartin-Ceba R, Diaz-Caballero L, Al-Qadi MO, et al. Diffuse
Alveolar Hemorrhage Secondary to Antineutrophil Cytoplas-
mic Antibody-Associated Vasculitis: Predictors of Respiratory
Failure and Clinical Outcomes. Arthritis Rheumatol
2016;68:1467–76. 

41. Frumholtz L, Laurent-Roussel S, Aumaitre O, et al. Clinical
and pathological significance of cutaneous manifestations in
ANCA-associated vasculitides. Autoimmun Rev 2017;16:
1138–46. 

42. Kluger N, Pagnoux C, Guillevin L, Francès C. Comparison of
cutaneous manifestations in systemic polyarteritis nodosa and
microscopic polyangiitis. Br J Dermatol 2008;159:615-20.

43. Morgan AJ, Schwartz RA. Cutaneous polyarteritis nodosa: A
comprehensive review. Int J Dermatol 2010;49:750-6. 

44. Bosch X, Guilabert A, Font J. Antineutrophil cytoplasmic an-
tibodies. Lancet 2006;368:404–18. 

45. Vaglio A, Buzio C, Zwerina J. Eosinophilic granulomatosis
with polyangiitis (Churg-Strauss): state of the art. Allergy
2013;68:261–73. 

46. Cacoub P, Comarmond C, Domont F, et al. Cryoglobulinemia
Vasculitis. Am J Med 2015;128:950-5.

47. Lamprecht P, Gause A, Gross WL. Cryoglobulinemic vasculi-
tis. Arthrit Rheum 1999;42:2507-16. 

48. Duftner C, Dejaco C, Schirmer M. Polymyalgia rheumatica.
Internist (Berl) 2009;50:51–60. 

49. Blockmans D, De Ceuninck L, Vanderschueren S, et al. Repet-
itive 18-fluorodeoxyglucose positron emission tomography in
isolated polymyalgia rheumatica: a prospective study in 35 pa-
tients. Rheumatol 2007;46:672–7. 

50. Soriano A, Muratore F, Pipitone N, et al. Visual loss and other
cranial ischaemic complications in giant cell arteritis. Nat Rev
Rheumatol. 2017; 

51. Moura C, Aquino MA, Filho JR, Santiago M. Takayasu’s or
tuberculous arteritis? BMJ Case Rep 2015;2015:
bcr2014208717.

52. Al-Shammari NF, El-Beltagi AH, Al-Far SA, Abdel-Raouf
YM. Syphilitic arteritis involving the origin of the cervical in-
ternal carotid artery. Neurosciences (Riyadh) 2010;15:122-5.

53. Katabathina VS, Restrepo CS. Infectious and Noninfectious
Aortitis: Cross-Sectional Imaging Findings. Semin Ultrasound
CT MRI 2012;33:207-21.

54. Gonzalez-Gay MA, Pineiro A, Gomez-Gigirey A, et al. Influ-
ence of traditional risk factors of atherosclerosis in the devel-

opment of severe ischemic complications in giant cell arteritis.
Med 2004;83:342–7. 

55. Ardies CM, Roberts CK. Atherosclerosis. In: Diet, Exercise, and
Chronic Disease: The Biological Basis of Prevention; 2014. 

56. Blockmans D, de Ceuninck L, Vanderschueren S, et al. Repet-
itive 18F-fluorodeoxyglucose positron emission tomography
in giant cell arteritis: a prospective study of 35 patients. Arthri-
tis Rheum 2006;55:131–7. 

57. Koster MJ, Matteson EL, Warrington KJ. Large-vessel giant
cell arteritis: Diagnosis, monitoring and management.
Rheumatology (Oxford) 2018;57:ii32-ii42.

58. Alie N, Eldib M, Fayad ZA, Mani V. Inflammation, athero-
sclerosis, and coronary artery disease: PET/CT for the evalu-
ation of atherosclerosis and inflammation. Clin Med Insights
Cardiol 2015;8:13-21.

59. Tarkin JM, Joshi FR, Rudd JHF. PET imaging of inflammation
in atherosclerosis. Nat Rev Cardiol 2014;11:443-57.

60. Mohammad AJ, Englund M, Turesson C, et al. Rate of Comor-
bidities in Giant Cell Arteritis: A Population-based Study. J
Rheumatol 2017;44:84–90. 

61. Alibaz-Oner F, Koster MJ, Unal AU, et al. Assessment of the
frequency of cardiovascular risk factors in patients with
Takayasu’s arteritis. Rheumatol 2017;56:1939–44. 

62. Kermani TA, Schmidt J, Crowson CS, et al. Utility of Erythro-
cyte Sedimentation Rate and C-Reactive Protein for the Diag-
nosis of Giant Cell Arteritis. Semin Arthritis Rheum
2012;41:866-71.

63. Pipitone N, Versari A, Salvarani C. Role of imaging studies in
the diagnosis and follow-up of large-vessel vasculitis: An up-
date. Rheumatology 2008;47:403-8.

64. Diamond EL, Dagna L, Hyman DM, et al. Consensus guide-
lines for the diagnosis and clinical management of Erdheim-
Chester disease. Blood 2014;124:483–92.

65. Berti A, Ferrarini M, Ferrero E, Dagna L. Cardiovascular man-
ifestations of Erdheim-Chester disease. Clin Exp Rheumatol
2015;33:S-155-63. 

66. Vaglio A. Chronic periaortitis : a large-vessel vasculitis ? Curr
Opin Rheumatol 2011;23:1-6.

67. Serratrice J, Granel B, De Roux C, et al. “Coated aorta”: a new
sign of Erdheim-Chester disease. J Rheumatol 2000;27:1550–3. 

68. Steňová E, Steňo B, Povinec P, et al. FDG-PET in the Erd-
heim-Chester disease: its diagnostic and follow-up role.
Rheumatol Int 2012;32(3):675–8. 

69. Haroche J, Cluzel P, Toledano D, et al. Images in cardiovas-
cular medicine. Cardiac involvement in Erdheim-Chester dis-
ease: magnetic resonance and computed tomographic scan
imaging in a monocentric series of 37 patients. Circulation
2009;119:e597-8. 

70. Isobe M. Takayasu arteritis revisited : Current diagnosis and
treatment. Int J Cardiol 2013;168:3–10.

71. Cavalli G, Guglielmi B, Berti A, et al. The multifaceted clini-
cal presentations and manifestations of Erdheim-Chester dis-
ease: comprehensive review of the literature and of 10 new
cases. Ann Rheum Dis 2013;72:1691–5.

72. Vaglio A, Buzio C. Chronic periaortitis : a spectrum of dis-
eases. Curr Opin Rheumatol 2005;17:34-40.

73. Mouthon L. L45. Aortitis, retroperitoneal fibrosis, and IgG4-
related disease. 2013;352:4. 

74. Campochiaro C, Ramirez GA, Bozzolo EP, et al. IgG4-related
disease in Italy: Clinical features and outcomes of a large co-
hort of patients. Scand J Rheumatol 2016;45:135-45.

75. Berti A, Della-Torre E, Gallivanone F, et al. Quantitative meas-

                                        Beyond Rheumatology 2020; 2:[#20]                                                          [page 11]



                             Review

urement of 18F-FDG PET/CT uptake reflects the expansion
of circulating plasmablasts in IgG4-related disease. Rheuma-
tology (Oxford) 2017;56:2084-92.

76. Papathanasiou ND, Du Y, Menezes LJ, et al. 18F-Fludeoxyglu-
cose PET/CT in the evaluation of large-vessel vasculitis: di-
agnostic performance and correlation with clinical and
laboratory parameters. Br J Radiol 2012;85:e188-94. 

77. Soussan M, Nicolas P, Schramm C, et al. Management of
large-vessel vasculitis with FDG-PET. Medicine (Baltimore)
2015;94:e622.

78. Fatima J, Gota C, Clair DG, et al. Inflammatory abdominal
aortic aneurysm with retroperitoneal fibrosis. Circulation.
2014 Oct 7;130(15):1300-2. 

79. Della Torre E. IgG4-related disease. In: Systemic Vasculitides:
Current Status and Perspectives; 2016. 

80. Lanzillotta M, Campochiaro C, Trimarchi M, Arrigoni G,
Gerevini S, Milani R, et al. Deconstructing IgG4-related dis-
ease involvement of midline structures: Comparison to com-
mon mimickers. Mod Rheumatol 2017;27:638-45.

81. Deshpande V, Zen Y, Chan JKC, Yi EE, Sato Y, Yoshino T, et
al. Consensus statement on the pathology of IgG4-related dis-
ease. Mod Pathol. 2012;25:1181-92.

82. Khoury MH, Gornik HL. Fibromuscular dysplasia (FMD).
Vasc Med (United Kingdom). 2017;22:248-52.

83. Olin JW, Froehlich J, Gu X, et al. The United States registry
for fibromuscular dysplasia: Results in the first 447 patients.
Circulation 2012;125:3182-90.

84. Olin JW, Sealove BA. Diagnosis, management, and future de-
velopments of fibromuscular dysplasia. J Vasc Surg
2011;53:826-36.e1.

85. Touzé E, Oppenheim C, Trystram D, et al. Fibromuscular dys-
plasia of cervical and intracranial arteries. Int J Stroke
2010;5:296-305.

86. Persu A, Giavarini A, Touzé E, et al. European consensus on
the diagnosis and management of fibromuscular dysplasia. J
Hypertens. 2014;32:1367-78.

87. Ahmad A, Oparil S. Hypertension in women. In: Gender Dif-
ferences in the Pathogenesis and Management of Heart Dis-
ease; 2018. 

88. Saw J, Aymong E, Sedlak T, et al. Spontaneous coronary artery
dissection association with predisposing arteriopathies and
precipitating stressors and cardiovascular outcomes. Circ Car-
diovasc Interv 2014;7:645-55.

89. Shenouda M, Riga C, Naji Y, Renton S. Segmental arterial
mediolysis: A systematic review of 85 cases. Ann Vasc Surg
2014;28:269-77.

90. Kalva SP, Somarouthu B, Jaff MR, Wicky S. Segmental arte-
rial mediolysis: Clinical and imaging features at presentation
and during follow-up. J Vasc Interv Radiol 2011;22:1380-7.

91. Baker-LePain JC, Stone DH, Mattis AN, et al. Clinical diag-
nosis of segmental arterial mediolysis: Differentiation from
vasculitis and other mimics. Arthritis Care Res (Hoboken).
2010;62:1655–60.

92. Michael M, Widmer U, Wildermuth S, et al. Segmental arterial
mediolysis: CTA findings at presentation and follow-up. Am
J Roentgenol 2006;187:1463-9.

93. Slavin RE. Segmental arterial mediolysis: course, sequelae,
prognosis, and pathologic-radiologic correlation. Cardiovasc
Pathol 2009;18:352-60.

94. Tameo MN, Dougherty MJ, Calligaro KD. Spontaneous dis-
section with rupture of the superior mesenteric artery from seg-
mental arterial mediolysis. J Vasc Surg 2011;53:1107-12.

95. Alturkustani M, Ang LC. Intracranial segmental arterial medi-
olysis: Report of 2 cases and review of the literature. Am J
Forensic Med Pathol 2013;34:98-102.

96. Olin JW. Thromboangiitis obliterans: 110 years old and little
progress made. Journal of the American Heart Association
2018;7:e011214.

97. Olin JW, Shih A. Thromboangiitis obliterans (Buergerʼs dis-
ease). Curr Opin Rheumatol 2006;18:18-24.

98. Wu W. Nonarteriosclerotic Vascular Disease. Surg Clin North
Am 2013;93:833–75. 

99. Małecki R, Zdrojowy K, Adamiec R. Thromboangiitis oblit-
erans in the 21st century-A new face of disease. Atherosclero-
sis 2009;206:328-34. 

100. Puéchal X, Fiessinger JN. Thromboangiitis obliterans or
Buerger’s disease: Challenges for the rheumatologist.
Rheumatology (Oxford) 2007;46:192-9.

101. Vijayakumar A, Tiwari R, Kumar Prabhuswamy V. Throm-
boangiitis obliterans (Buerger’s Disease) - Current practices.
Int J Inflam 2013;2013:156905.

102. Seebald J, Gritters L. Thromboangiitis obliterans (Buerger dis-
ease). Radiol Case Rep 2015;;10:9-11.

103. Berti A, Campochiaro C. Painful fingers. Eur J Intern Med
2013;24:e63–e64.

104. Szuba A, Cooke JP. Thromboangiitis obliterans - An update
on Buerger’s disease. West J Med 1998;168:255–60.

105. Cacione DG, Baptista-Silva JCC, Macedo CR. Pharmacolog-
ical treatment for Buerger’s disease. Cochrane Database Syst
Rev 2016;2:CD011033.

106. Watts RA, Scott DG. ANCA vasculitis: to lump or split? Why
we should study MPA and GPA separately. Rheumatol
2012;51:2115–7. 

107. Tektonidou MG, Andreoli L, Limper M, et al. EULAR recom-
mendations for the management of antiphospholipid syndrome
in adults. Ann Rheum Dis 2019 [Epub ahead of print].

108. Bertsias G, Ioannidis JPA, Boletis J, et al. EULAR recommen-
dations for the management of systemic lupus erythematosus.
Report of a Task Force of the EULAR Standing Committee
for International Clinical Studies Including Therapeutics. Ann
Rheum Dis 2008;67:195-205.

109. Francès C, Niang S, Laffitte E, et al. Dermatologic manifesta-
tions of the antiphospholipid syndrome: Two hundred consec-
utive cases. Arthritis Rheum 2005;52:1785-93.

110. R. C, G. E. Unusual manifestations of the antiphospholipid
syndrome. Int J Clin Rheumatol 2009;4:189–202.

111. Espinoza G, Cervera R, Font J. et al. Cardiac and Pulmonary
Manifestations in the Antiphospholipid Syndrome. Autoim-
mune Thrombosis 2002:169-188.

112. Asherson RA, Cervera R. Microvascular and microangiopathic
antiphospholipid-associated syndromes (“MAPS”): semantic
or antisemantic? Autoimmun Rev. 2008 Jan;7(3):164-7. doi:
10.1016/j.autrev.2007.11.009. Epub 2007 Dec 3.

113. Fleetwood T, Cantello R, Comi C. Antiphospholipid syndrome
and the neurologist: From pathogenesis to therapy. Front Neu-
rol 2018;9:1001.

114. Clark KEN, Giles I. Antiphospholipid syndrome. Medicine
(United Kingdom). 2018 [Epub ahead of print]. 

115. Sciascia S, Cuadrado MJ, Khamashta M, Roccatello D. Renal
involvement in antiphospholipid syndrome. Nature Rev
Nephrol 2014;10:279-89.

116. Sinico RA, Cavazzana I, Nuzzo M, et al. Renal involvement
in primary antiphospholipid syndrome: Retrospective analysis
of 160 patients. Clin J Am Soc Nephrol 2010;5:1211-7.

[page 12]                                                           Beyond Rheumatology 2020; 2:[#20]                                               



                                                                                                                  Review

117. Berti A, Cornec D, Crowson CS, et al. The epidemiology of
ANCA associated vasculitis in Olmsted County, Minnesota
(USA): a 20 year population-based study. Arthritis Rheumatol
2017;;69:2338-50.

118. Cervera R, Serrano R, Pons-Estel GJ, et al. Morbidity and mor-
tality in the antiphospholipid syndrome during a 10-year pe-
riod: A multicentre prospective study of 1000 patients. Ann
Rheum Dis 2015;74:1011-8.

119. Krause ML, Cartin-Ceba R, Specks U, Peikert T. Update on
diffuse alveolar hemorrhage and pulmonary vasculitis. Im-
munol Allergy Clin North Am 2012;32:587–600. 

120. Pennington M, Yeager J, Skelton H, Smith KJ. Cholesterol em-
bolization syndrome: Cutaneous histopathological features and
the variable onset of symptoms in patients with different risk
factors. Br J Dermatol 2002;146:511-7.

121. Saric M, Kronzon I. Aortic atherosclerosis and embolic events.
Curr Cardiol Rep 2012;14:342-9.

122. Hitti WA, Wali RK, Weinman EJ, et al. Cholesterol emboliza-
tion syndrome induced by thrombolytic therapy. Am J Cardio-
vasc Drugs 2008;8:27-34.

123. Sklar JL, Taira JW.Cholesterol emboli syndrome. Int J Derma-
tol. 1993 Aug;32(8):607-9.

124. Saric M, Kronzon I. Cholesterol embolization syndrome. Curr
Opin Cardiol 2011;26:472-9.

125. Quinones A, Saric M. The cholesterol emboli syndrome in ath-
erosclerosis. Curr Atheroscler Rep 2013;15:315. 

126. Ying CM, Yao DT, Ding HH, Yang C De. Infective endocardi-
tis with antineutrophil cytoplasmic antibody: Report of 13
cases and literature review. PLoS One 2014;9:e89777.

127. Mahr A, Batteux F, Tubiana S, et al. Brief report: Prevalence
of antineutrophil cytoplasmic antibodies in infective endo-
carditis. Arthritis Rheumatol 2014;66:1672-7.

128. Choi HK, Lamprecht P, Niles JL, et al. Subacute bacterial en-
docarditis with positive cytoplasmic antineutrophil cytoplas-
mic antibodies and anti-proteinase 3 antibodies. Arthritis
Rheum 2000;43:226-31.

129. Ghosh GC, Sharma B, Katageri B, Bhardwaj M. ANCA posi-
tivity in a patient with infective endocarditis-associated
glomerulonephritis: A diagnostic dilemma. Yale J Biol Med
2014;87:373-7.

130. Ardalan MR, Trillini M. Infective endocarditis mimics ANCA
associated glomerulonephritis. Caspian J Intern Med
2012;3:496-9.

131. Langlois V, Lesourd A, Girszyn N, et al. Antineutrophil cyto-
plasmic antibodies associated with infective endocarditis.
Medicine (Baltimore) 2016;95:e2564. 

132. Valent P, Klion AD, Horny HP, et al. Contemporary consensus
proposal on criteria and classification of eosinophilic disorders
and related syndromes. J Allergy Clin Immunol 2012;130:607-
612.e9.

133. Tefferi A, Gotlib J, Pardanani A. Hypereosinophilic syndrome
and clonal eosinophilia: Point-of-care diagnostic algorithm and
treatment update. Mayo Clin Proc 2010;85:158-64.

134. Brito-Babapulle F. The eosinophilias, including the idiopathic
hypereosinophilic syndrome. Br J Haematol 2003;121:203-23.

135. Simon HU, Rothenberg ME, Bochner BS, et al. Refining the
definition of hypereosinophilic syndrome. J Allergy Clin Im-
munol 2010;126:45-9.

136. Cottin V, Bel E, Bottero P, et al. Revisiting the systemic vas-
culitis in eosinophilic granulomatosis with polyangiitis
(Churg-Strauss): A study of 157 patients by the Groupe d’E-
tudes et de Recherche sur les Maladies Orphelines Pul-
monaires and the European Respiratory Society Taskforce one.
Autoimmun Rev 2017;16:1–9. 

137. Lin DA, Boyce JA, Sheffer AL. The Idiopathic Hypere-
osinophilic Syndrome. In: Allergy and Asthma Proceedings;
2003. 

138. Klion A. Hypereosinophilic Syndrome: Current Approach to
Diagnosis and Treatment. Annu Rev Med 2009;60:293-306.

139. Cottin V, Bel E, Bottero P, et al. Respiratory manifestations of
eosinophilic granulomatosis with polyangiitis (Churg-Strauss).
Eur Respir J 2016;48:1429–41.

140. Berti A, Volcheck GW, Cornec D, et al. Severe/uncontrolled
asthma and overall survival in atopic patients with eosinophilic
granulomatosis with polyangiitis. Respir Med 2018;142:66–72.

141. Leurs A, Chenivesse C, Lopez B, et al. C-Reactive protein as
a diagnostic tool in differential diagnosis of hypereosinophilic
syndrome and antineutrophil cytoplasmic antibody–negative
eosinophilic granulomatosis with polyangiitis. J Allergy Clin
Immunol Pract 2019;7:1347-51.e3.

                                        Beyond Rheumatology 2020; 2:[#20]                                                          [page 13]




