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Abstract | The many forms of vasculitis are characterized by inflammation of blood vessels,
leading to potentially long-term sequelae including vision loss, aneurysm formation and kidney
failure. Accurate estimation of the incidence and prevalence has been hampered by the absence
of reliable diagnostic criteria and the rarity of these conditions; however, much progress has been
made over the past two decades, although data are still lacking from many parts of the world
including the Indian subcontinent, China, Africa and South America. Giant cell arteritis occurs in
those aged 50 years and over and seems to mainly affect persons of northern European ancestry,
whereas Takayasu arteritis occurs mainly in those aged under 40 years. By contrast, Kawasaki
disease mainly occurs in children aged under 5 years and is most common in children of Asian
ancestry, and IgA vasculitis occurs in children and adolescents. Although much less common
than giant cell arteritis, the different forms of antineutrophil cytoplasmic antibody-associated
vasculitis are being increasingly recognized in most populations and occur more frequently with
increasing age. Behçet syndrome occurs most commonly along the ancient silk road between
Europe and China. Much work needs to be done to better understand the influence of ethnicity,
geographical location, environment and social factors on the development of vasculitis.
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Systemic vasculitis is a term that covers a group of rare
conditions characterized by inflammation of blood
vessels, which leads to organ ischaemia and damage.
Vasculitis can affect individuals of all ages, but certain
conditions show a marked age tropism; for example,
Kawasaki disease affects young children, whereas giant
cell arteritis (GCA) predominantly affects those aged
>50 years. The reasons for these differences are in general unknown but might reflect interactions between
a widespread environmental trigger and a genetically
predisposed child in Kawasaki disease and interactions
between infection and ‘immunosenescence’ in the ageing immune system in GCA1,2. Although much is now
known about the immunopathogenesis of vasculitis,
relatively little is known about the events leading up to
the development of clinical disease. Classic descriptive
epidemiology can provide some clues, for example, by
demonstrating evidence of clustering or a cyclical pattern of occurrence that might indicate a possible infectious aetiology. However, the rarity of the conditions has
posed a number of methodological problems, together
with uncertainty as to case definition.
Reliable classification criteria are an absolute requirement for conducting accurate epidemiology, yet there
has been no universal system of classification for vasculitis. Vasculitis is defined according to the predominant
size of the vessel involved3. Large vessels include the aorta
and its major branches, medium vessels include the main
visceral arteries and their branches, and small vessels
include intraparenchymal arteries, arterioles, capillaries
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and venules. The ACR promulgated classification criteria for seven types of vasculitis in 1990, but these
criteria were subsequently shown to be unreliable
following developments in imaging and autoantibody serology4,5. The criteria were developed using
patients from North America without representation
from Europe or Asia, which is clearly not appropriate
for conditions that have geographical variation in the
pattern of disease. The Chapel Hill Consensus conferences of 1994 and 2012 produced definitions that
are widely used in clinical studies, but these were not
designed for use as classification criteria3,6. New classification criteria for antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV) and large vessel
vasculitis have been developed over the past decade7.
Those for AAV will be published during 2022. It is
hoped that these will provide a secure basis from which
to conduct future studies8–10.
Two main types of study have been used to assess
the incidence and prevalence of vasculitis: cohort studies and registry studies. Cohort studies have the benefit
that case classification can be confirmed, the downside
being that it can take a long time to accumulate enough
cases to conduct an accurate study. The geographical
location from which the study population is drawn also
needs to be tightly defined to ensure complete case capture. By contrast, registry studies have the advantage
that a large number of cases can be identified rapidly
from large populations, but confirmation of case classification is often impossible. Statistical methods such
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Key points
• Vasculitis is a group of generally uncommon diseases of generally unknown aetiology.
• Vasculitis mainly occurs at the ends of the age spectrum, in young children and older
adults.
• Kawasaki disease is most common in children aged 5 years or less and occurs most
commonly in Japan and in children of Southeast Asian ancestry.
• Giant cell arteritis is the most common form of vasculitis in elderly individuals,
particularly in those of Northern European ancestry.
• The three types of antineutrophil cytoplasmic antibody-associated vasculitis are rare;
of the three types, granulomatosis with polyangiitis is the most prevalent.
• Behçet syndrome has the highest prevalence along the ancient silk road, which
stretches from the Mediterranean through the Middle East to East Asia.

as capture–recapture analysis enable the identification
of cases that might have been missed, but are only
possible where potential cases can be identified from
multiple independent sources11. Differences in study
design are therefore considered to be responsible for
some of the variation in prevalence seen between geographical regions. For example, a study in which the
effect of methodology on the geographic variation in
Behçet syndrome prevalence was explored concluded
that studies that used a sample survey design reported
strikingly greater prevalence rates than studies with a
census design12. Furthermore, the structure of many
health-care systems does not lend itself to epidemiological studies. Regions with well-developed comprehensive state insurance-based systems are good locations for
registry studies, whereas those with more fragmented
systems can often only produce centre-based studies or
registries based on private insurance systems. Reliable
data are therefore lacking from many regions, particularly Africa, the Indian subcontinent, China and Latin
America. Importantly, this lack of data does not mean
that the conditions do not occur in these locations,
just that the tools for measuring disease occurrence and
burden are not available.
In this Review, we examine the occurrence of types of
vasculitis that are of particular relevance to rheumatologists (Table 1), focusing on large vessel vasculitis (Takayasu
arteritis and GCA), medium vessel vasculitis (polyarteritis nodosa and Kawasaki disease), small vessel vasculitis (AAV, IgA vasculitis and hypocomplementaemic
urticarial vasculitis) and Behçet syndrome, across the
globe to develop an overview of the current burden of
disease.

Large vessel vasculitis
Large vessel vasculitis encompasses Takayasu arteritis
and GCA, which are conditions that cause inflammation of the aorta and its major branches3. There has
been considerable debate as to whether these two conditions are distinct or represent a spectrum13. The 1990
ACR classification criteria included strict age criteria of
≤40 years for Takayasu arteritis and ≥50 years for
GCA14,15. However, many patients with Takayasu arteritis present after a considerable delay after the age of
40 years, making application of the criteria challenging.
The patterns of arterial involvement also overlap, making
distinction on clinical grounds difficult16.

Takayasu arteritis. Compared with GCA, there are relatively few data on the occurrence of Takayasu arteritis. In addition, there is often a long diagnostic delay,
which makes incidence studies unreliable. The annual
incidence rate is in the range 0.4–3.4 per million people
with a female predominance, although the majority of
studies have been in white populations from Northern
Europe17–21. Takayasu arteritis was originally described
in Japan and it has long been considered that the
occurrence is greatest in individuals from Southeast
Asia. Data from the 1980s from Japan suggest that the
incidence rate there is similar to that seen in Europe
(1–2 per million people per year)22. A 2021 systematic meta-analysis estimated the incidence rate to be
1.11 per million person years (95% CI 0.70–1.76),
although considerable heterogeneity in data was noted,
suggesting substantial variation in incidence rates across
different populations23.
Studies from the past 10 years suggest prevalence
figures of 8.4 per million in the USA24, 9.0 per million
in Italy25, 13.2 per million in Sweden19, 14.5 per million in
Switzerland26 and 25.2 per million in Norway18, which
are approaching those seen in Japan (40.0 per million),
South Korea (28.2 per million) and Turkey (33.0 per
million)21,27,28. Studies from Scandinavia report a higher
prevalence in people of non-Northern European
ancestry than in those with Scandinavian ancestry18,19.
In Norway, there was a 3.5-fold to 5.0-fold difference in
prevalence between individuals of Northern European
ancestry (22.0 per million) and those of Asian ancestry (78.1 per million) or African ancestry (108.3 per
million) 18. However, interpretation of these studies is limited by the small numbers of patients in the
non-Scandinavian populations included.
Giant cell arteritis. GCA is a common systemic vasculitis
in adults aged >50 years29. Cranial GCA is characterized
by acute onset headache, scalp tenderness, jaw claudication and visual loss. Patients with extracranial GCA have
a more severe systemic illness with fever, weight loss, aortitis and involvement of peripheral arteries. Permanent
blindness is the most feared long-term sequela of
untreated GCA, occurring in up to 30% of patients30.
Modern imaging techniques, including positron emission tomography, computed tomography and vascular
ultrasonography, have demonstrated that extra-cranial
large vessel involvement is much more common than
was previously recognized, occurring in up to 83% of
patients31. Furthermore, a subset of patients with GCA
present with systemic illness without classic features
of cranial GCA32. The epidemiological characteristics of
this phenotype are not well described and might overlap
with cranial GCA and with Takayasu arteritis. In some
regions, vascular imaging (particularly ultrasonography
of temporal arteries) is replacing traditional temporal
artery biopsy (TAB) for GCA diagnosis, but vascular
imaging is not routinely undertaken in all regions and
centres. The 1990 ACR criteria for GCA do not include
vascular imaging15, although the performance of the criteria can be improved by including imaging33. New joint
ACR–EULAR criteria are currently being developed that
will address this issue7.
www.nature.com/nrrheum
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GCA is well known as a disease that is more common
in populations with Northern European ancestry (Fig. 1a,
Supplementary Table 1). Comparable epidemiological
features have been reported in Scandinavian and
Northern American populations, particularly in areas of
North America with immigrants from Scandinavia34,35.
However, globally, the majority of studies have reported
on populations with Northern European ancestry, and it
is possible that the apparently higher frequency of GCA
in Northern Europe is an artefact of the populations
studied. A 2021 meta-analysis of studies that included
more than 50 cases and that were published before
2019 reported an overall pooled incidence of GCA of
10.0 per 100,000 in people aged ≥50 years, with the
highest incidence in Scandinavia (21.6 per 100,000)
followed by North and South America (10.89 per
100,000), Oceania (7.8 per 100,000) and Europe (7.3 per
100,000)29. This meta-analysis confirmed the previously
reported association of latitude with incidence but not

with prevalence or mortality36. Notably, the association
of incidence with latitude is independent of the increased
frequency of HLA-DRB1*04 (a GCA susceptibility allele)
in Northern European populations36.
The reported epidemiological characteristics of
GCA vary worldwide depending on the case definition used, as some studies only include patients with
TAB-confirmed GCA, whereas others rely on clinical
manifestations and include patients who fulfil the 1990
ACR classification criteria, which do not mandate confirmatory histology15, or patients with evidence of large
vessel vasculitis from imaging studies. As expected, studies that use clinical and histological data yield slightly
higher incidence figures than those that do not; in a
systematic review, the mean incidence rate of GCA in
European studies using only patients with a positive
TAB was 14.6 per 100,000 persons aged ≥50 years (range
6.0–43.6) compared with 15.2 per 100,000 in studies that
used broader clinical criteria37. However, the incidence

Table 1 | Characteristics of different types of vasculitis
type of vasculitis

age tropism

affected vessels

Pathology

major clinical features

Takayasu arteritis

<50 years

Aorta and its major branches

Granulomatous arteritis

Limb claudication, pulse loss and
systemic illness

Giant cell arteritis

>60 years

Granulomatous arteritis
Predilection for the branches of
the carotid and vertebral arteries, with giant cells
especially the temporal arteries

Headache, polymyalgia rheumatica,
constitutional symptoms, visual
disturbance and limb claudication

Polyarteritis nodosa

None

Medium or small arteries

Necrotizing arteritis

Mononeuritis multiplex, testicular
pain and skin ulceration; associated
with HBV infection; not associated with
glomerulonephritis or ANCAs

Kawasaki disease

<5 years

Medium and small arteries,
especially coronary arteries

Pan arteritis

Mucocutaneous lymph node syndrome
and coronary artery aneurysms

Granulomatosis with
polyangiitis

More
common with
increasing age

Small vessels

Necrotizing
granulomatous
inflammation

Affects the upper and lower respiratory
tract; necrotizing glomerulonephritis is
common; associated with PR3-ANCAs

Microscopic
polyangiitis

More
common with
increasing age

Small vessels

Necrotizing vasculitis with Necrotizing glomerulonephritis is very
few or no immune deposits common; pulmonary capillaritis often
occurs; associated with MPO-ANCAs
and no granulomata

Eosinophilic
granulomatosis with
polyangiitis

More
common with
increasing age

Small to medium vessels

Eosinophil-rich
and necrotizing
granulomatous
inflammation

Affects the respiratory tract
and is associated with asthma and
eosinophilia; ANCAs are more frequent
when glomerulonephritis is present

IgA vasculitis

<16 years

Predominantly capillaries,
venules or arterioles

Vasculitis with
IgA1-dominant immune
deposits

Often involves skin, joints and
gastrointestinal tract; glomerulonephritis
indistinguishable from IgA nephropathy
can occur

Predominantly capillaries,
venules or arterioles

Vasculitis

Urticaria, glomerulonephritis, arthritis,
obstructive pulmonary disease and
ocular inflammation are common;
anti-C1q antibodies are present

Non-granulomatous,
predominantly
neutrophilic inflammation

Oral and genital ulcers, papulopustular
and erythema nodosum-like lesions,
arthritis, uveitis and vascular
involvement; central nervous
system and gastrointestinal system
involvement is less frequent

Large vessel vasculitis

Medium vessel vasculitis

Small vessel vasculitis

Hypocomplementaemic 40–60 years
urticarial vasculitis

Other
Behçet syndrome

More common Aorta, arteries and veins of all
during the
sizes, including cerebral venous
second and
sinuses
third decades

ANCA, antineutrophil cytoplasmic antibody; C1q, complement protein C1q; HBV, hepatitis B virus; MPO, myeloperoxidase; PR3, proteinase 3.
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Fig. 1 | global incidence of giant cell arteritis. a | Giant cell arteritis occurs most frequently in populations of Northern
European ancestry. See Supplementary Table 1 for data used. Grey indicates no data available. b | Changing incidence
of giant cell arteritis. Giant cell arteritis is gradually becoming less common, having peaked in incidence around 1990.
Data from refs34,38–40.

of TAB-confirmed GCA might be decreasing. Several
long-term studies have now reported data from the
same population over 40 years34,38–40. Figure 1b illustrates
changes in the incidence rate of TAB-confirmed GCA
over 40 years in two Swedish regions with comparable
populations that used similar case identification. The
incidence rate of TAB-proven GCA in Sweden during 1976–1995 was 22.2 per 100,000 inhabitants aged
≥50, decreasing to 13.3 per 100,000 during 1997–2019,
and there was a simultaneous decrease in the rate
at which TAB was performed, from 74.1 per 100,000
(95% CI 70.7–77.5) during 1997–2002 to 50.2 per
100,000 (95% CI 47.4–53.0) during 2015–2019 (refs34,40).
The decreases in the rate of performing TABs and in the
incidence of TAB-proven GCA might be explained by
the increasing use of imaging studies in place of TAB
and the changing demographics of Sweden, as immigration from areas with a lower prevalence of GCA has
increased.

A striking feature of the epidemiology of GCA is the
strong effect of age. For example, in a well-documented
population in Sweden, the incidence rate was 2.0 per
100,000 in those aged 50–60 years and 31.3 per 100,000
in those aged 71–80 years41. Data suggest that there
might be a decline in incidence in those aged >90 years,
which could reflect underdiagnosis in this age group41.
The mean age at diagnosis of GCA increased by 4.5 years
between 1997 and 2010, mainly as a result of increased
incidence in people aged 70 years and older, findings
that might indicate interactions between environmental
factors and an ageing immune system42. In addition,
numerous studies have shown that GCA is 2–3 times
more common in women than men in all age groups37
(Supplementary Table 1).
The aetiology of GCA is poorly understood, but
associations with host and environmental factors have
been investigated. Obesity and diabetes mellitus are
negatively associated with GCA43–45, whereas exposure
www.nature.com/nrrheum
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to different infections, particularly those that affect the
respiratory system, is associated with an increased risk
of GCA46,47. Studies on smoking have shown variable
effects that range from a protective effect on GCA development in men to an association with increased risk of
GCA in women48,49. The effect of seasonality on GCA
onset has also produced conflicting data: some studies
have shown increasing occurrence during summer50–52
or spring and summer40, whereas a large study that
included >2,200 patients with GCA from Australia, New
Zealand, Germany and the Netherlands showed an even
distribution of GCA diagnosis throughout the year53.
Compared with incidence studies, few studies on the
prevalence of GCA have been published. This paucity
of data is probably due to the nature of the disease, as
many patients achieve long-term remission off treatment
and are therefore not included in prevalence estimates.
Similar to incidence estimates, different criteria and case
definitions, as well as different epidemiological definitions, are used for prevalence studies, which either report
point prevalence or cumulative prevalence. In general,
more recent studies have reported higher prevalence figures than older studies. For example, in the UK, a cumulative prevalence of 250 per 100,000 was reported in 2016
using data from a primary care setting54; however, these
results were based on a single general practice, and a UK
study from the 1990s reported a prevalence of 84 per
100,000 (ref.55). In North America, data from Olmsted
County, MN, USA suggest a prevalence of 204 per
100,000 in 2015 (ref.56), whereas in Ontario, Canada, the
prevalence in 2018 was 235 per 100,000, compared with
125 per 100,000 in 2000 (ref.57). A Swedish study from
2021, in which treatment with glucocorticoids on the
date of prevalence calculation was required for inclusion, reported an overall prevalence of 75.5 per 100,000
(107.8 per 100,000 in women and 40.1 per 100,000 in
men)40. The prevalence of GCA in the same population
irrespective of steroid treatment was 127.1 per 100,000.
The higher figure reflects inclusion of patients with poly
myalgia rheumatica who had ever been treated with
steroids. By contrast, a very low prevalence rate of 1.47
per 100,000 was reported in a study from Japan in the
1990s58. Interestingly, unlike the association between
incidence of GCA and latitude, a 2021 meta-analysis
did not demonstrate an association between latitude and
GCA prevalence29. This discrepancy between incidence
and prevalence in the meta-analysis probably reflects the
relative paucity of prevalence studies.

Medium vessel vasculitis
Polyarteritis nodosa. Polyarteritis nodosa is a systemic necrotizing vasculitis that predominantly affects
medium-sized muscular arteries3. Hepatitis B virus
(HBV) is a well-recognized trigger infection for poly
arteritis nodosa, and HBV-associated polyarteritis
nodosa is now classified as a separate disease. With the
introduction of widespread vaccination against HBV,
there has been a reduction in the proportion of patients
with polyarteritis nodosa who are infected with HBV59.
Polyarteritis nodosa is estimated to have an annual
incidence rate of 0.9–8.0 per million in European
countries60,61, and a prevalence of 31 per million59,62.
Nature Reviews | Rheumatology
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Polyarteritis nodosa can affect patients of all ethnicities,
typically occurs in patients aged 40–60 years and, unlike
most other types of vasculitis, has a male preponderance (male-to-female ratio of 1.5:1)59. In addition, poly
arteritis nodosa can occur in association with familial
Mediterranean fever63.
Kawasaki disease. Kawasaki disease differs in important ways from the other forms of vasculitis covered in
this Review. Kawasaki disease almost exclusively affects
children (85% of affected patients are under the age of
5 years64), and the vasculitis is self-limited, with all
patients seeming to completely recover. Another difference is that the systemic inflammation during the acute
phase of the illness is not confined to the arterial wall but
also affects the myocardium; myocarditis by histological criteria is a universal finding during acute illness65,66.
Decades later, autopsy studies of patients with giant
aneurysms who had previously had Kawasaki disease
show diffuse, bridging fibrosis beyond the territories supplied by the affected arteries67,68. The genesis of this fibrosis is uncertain but it could be the result of subclinical,
smouldering microvascular inflammation or of chronic
myocardial inflammation. Another unique feature of
Kawasaki disease is its emergence as a new condition in
Asia after World War II69,70. The existence of Kawasaki
disease in North America in the nineteenth and early
twentieth centuries as a rare, uniformly fatal condition
called infantile polyarteritis nodosa is supported by comparison of autopsies of patients with infantile polyarteritis
nodosa and those with Kawasaki disease71.
The epidemiology of Kawasaki disease is an imprecise science as there is no specific diagnostic test for the
condition. Kawasaki disease is diagnosed on the basis
of clinical criteria coupled with laboratory evidence of
acute inflammation with or without dilation of the coronary arteries by transthoracic echocardiography. Infants
and children present with fever and mucocutaneous
manifestations including conjunctival injection, rash,
erythema of the oral mucosa and vermillion border,
cervical lymphadenopathy and swelling of the dorsa of
the hands and feet72. Without treatment, 25% of children
will develop coronary artery aneurysms that can lead
to thrombosis, myocardial infarction, heart failure or
death73. Treatment with intravenous immunoglobulin
as an immunomodulatory agent reduces the incidence
of aneurysms to 3–5%74.
Kawasaki disease has been reported in more than
60 regions spanning five continents75. The epidemiology
of Kawasaki disease has been most clearly defined for
Japan, the location with the highest known incidence
in the world, where questionnaire surveys of hospitals
with at least 100 beds have been conducted every 2 years
since 1970 (ref.76). Nationwide epidemics of Kawasaki
disease in Japan in 1979, 1982 and 1986 were followed by
steadily increasing numbers of cases, leading to the current incidence rate of 359 per 100,000 children <5 years
of age. According to the latest estimates from Japan,
approximately 1 in every 64 boys and 1 in every 80 girls
will develop Kawasaki disease during the first 10 years of
their life77. A genetic predisposition to Kawasaki disease
is supported by its occurrence in first-degree relatives
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Fig. 2 | global incidence of Kawasaki disease. Kawasaki disease occurs most frequently in East Asia, especially Japan,
South Korea and China, with a relatively equal distribution elsewhere. See Supplementary Table 2 for data used. Grey
indicates no data available.

of patients with the disease, the increased incidence of
Kawasaki disease in children of Asian descent living outside of Asia, and the discovery of genetic variants that
influence susceptibility78. The incidence of Kawasaki disease is high throughout Northeast Asia, with incidence
rates per 100,000 children <5 years of 195 in South Korea
and 60 in Taiwan79,80 (Fig. 2, Supplementary Table 2).
Both of these regions have national health systems and
nationwide databases that permit accurate tracking
of disease incidence. In other parts of Asia, the lack of
accurate population statistics and a centralized data
base has resulted in uncertainty regarding the incidence
of Kawasaki disease. For example, in India and China,
the two most populous regions of the world, there is no
centralized collection of data to aid in disease epidemiology. The epidemiology of Kawasaki disease in China
and India has been fully reviewed elsewhere81. Briefly,
questionnaire-based studies from Beijing and Shanghai
have reported incidence rates of 46.3–55.1 per 100,000
children aged <5 years. The emergence of Kawasaki disease in India is thought to be a recent occurrence and
case numbers have been steadily rising, although there is
a debate as to whether this is due to increased case ascertainment or a true rising incidence82. Increased recognition of Kawasaki disease might also be due to a reduction
in vaccine-preventable diseases that manifest with rash
and fever, and which can mimic the clinical features of
Kawasaki disease83. Only regional incidence rates are
available for India. In Chandigarh in northern India,
incidence rates from 2009–2014 have varied between 1
per 100,000 and 9 per 100,000 children aged <5 years84.
European and North American locations with
national health services and centralized data collection

have reported incidence rates per 100,000 in children aged <5 years that range from 19.6 in Canada to
4.5–9.0 in the UK and most of Europe85–88. Low rates have
also been reported in Finland, Sweden and Norway
(11.4, 5.4 and 7.4 per 100,000 children aged <5 years,
respectively)89. In the USA, administrative databases
have been used to estimate the burden of disease. Using
such databases, estimated incidence rates for Kawasaki
disease are approximately 20 per 100,000 children aged
<5 years 90. Prospective epidemiological investigation over a 10-year period from a region in southern
California with a large Hispanic population revealed
incidence rates per 100,000 children aged <5 years of
14.9, 20 and 50 for children of European, Hispanic and
Asian or Pacific Islander descent, respectively64.
Intriguing aspects of Kawasaki disease epidemiology include the distinct global seasonality, with peaks
in winter, spring and mid-summer, and the temporal
and spatial clustering of cases91–94. No evidence exists to
support person-to-person transmission of Kawasaki disease, and clinical features, including cervical lymphadenopathy, hoarseness and retropharyngeal oedema, all
suggest a respiratory point of entry95–97. Potential clues
to the aetiology of Kawasaki disease can be gleaned
from the analysis of temporal clusters that share distinct
clinical and laboratory features. The existence of these
sub-phenotypes suggests that Kawasaki disease might
be triggered by diverse agents that each yield slight variations in clinical presentation98. A surprising observation
from the past year is the large decrease in the incidence
of Kawasaki disease in Japan and the USA during the
SARS-CoV-2 pandemic, which supports the hypothesis
that Kawasaki disease is triggered by inhaled aerosols
www.nature.com/nrrheum
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that can be blocked or reduced by the use of facial
masking99,100. The possibility of long-range transport of
aerosols linked to fluctuations in Kawasaki disease incidence has been studied in both Northern and Southern
Hemispheres93,101,102. Atmospheric circulation patterns
have been reported that link winds from northeastern
China with fluctuations in incidence rates of Kawasaki
disease in Japan and winds from the Atacama Desert
with Kawasaki disease incidence in southern Chile102,103.
At least in Northeast Asia, exposure to the causative
agents of Kawasaki disease continues to increase and
case numbers continue to steadily climb104.

Small vessel vasculitis
ANCA-associated vasculitis. AAV is a group of three
conditions predominantly affecting small vessels, the
main types being granulomatosis with polyangiitis
(GPA), microscopic polyangiitis (MPA) and eosinophilic
granulomatosis with polyangiitis (EGPA)3 (Table 1).
The incidence of AAV has increased during the past
40 years. The combined incidence rate for GPA, MPA
and EGPA from Norway (1999–2013) and the USA
(1996–2015) was around 24.7 per million in Norway105
and 33.0 per million in the USA106, compared with a rate
of only 1.5 per million for GPA alone in the UK in the
1980s107. Figure 3 and Supplementary Table 3 summarize the incidence rates of AAV around the globe since
2000. The increased reported incidence is attributable
to improved case recognition following the widespread
introduction of ANCA testing in the 1990s and the
application of uniform, albeit imperfect, classification
criteria. The widespread adoption of the 1994 Chapel
Hill Consensus definitions for vasculitis resulted in the
recognition of MPA as an entity distinct from polyarteritis nodosa6. With the acknowledged imperfections of the
ACR and Chapel Hill Consensus criteria for classification, there has been debate as to whether it is preferable
to classify patients by ANCA serotype (proteinase 3 and
myeloperoxidase (MPO)) alone rather than by the clinical phenotype108. It is hoped that the new EULAR–ACR
classification system, which incorporates ANCA status,
will help to resolve this debate8–10.
In the most recent study from northern Norway, the
incidence rate for MPA substantially increased from
2.7 per million in 1999–2003, to 10.4 per million in
2009–2013 (ref.105). A study using data from the 1980s
and 1990s in which the incidences of GPA and MPA were
compared across Europe suggested that GPA was more
common than MPA in Northern Europe, whereas the
opposite was true in Southern Europe109. However, data
from the late 1990s and 2000s from several European
countries have suggested that this might no longer be
true61,110,111. Data from epidemiological studies, serological studies and large case series suggest that MPA is
much more common than GPA in China and Japan112,113.
To confirm these observations, it will be critical to rigorously classify cases using the same criteria. Moreover,
separating the influence of genetic and environmental factors in such studies will be difficult, as people
with different genetic backgrounds have been studied in
different geographical locations, limiting comparison.
A global study reported that MPO-ANCA was much
Nature Reviews | Rheumatology
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more common in Japanese, Chinese and Southern
European individuals than in Northern European
individuals114. In the same study, ophthalmological
and ear, nose and throat involvement was less common
in Japanese and Chinese patients with AAV than in
Northern European patients with AAV. In a multi-ethnic
series from Chapel Hill in the USA, GPA was less common in African American individuals than in those with
European ancestry115. By contrast, in the UK, there was
no evidence of an effect of ethnicity on the occurrence
of GPA in a combined primary and secondary database
study116. In all countries studied so far, EGPA is the rarest
of the three forms of AAV, with an incidence rate in the
range 0.14–4.0 per million and no evidence of a change
over time (Supplementary Table 3).
In addition to the increasing incidence of AAV, there
has also been an increase in the peak age at diagnosis. In
studies looking at data from the late twentieth century,
the peak age-specific incidence was reported in those
aged 65–74 years in the UK and Finland60,117. In data
from the early twenty-first century in the UK, the peak
age for AAV incidence had increased to >80 years116.
Again, the reasons for the increased diagnosis of AAV
in older individuals are not clear, but could be related to
the increasing ease of ANCA testing, which might lead
to the identification of patients who would not previously have been considered to have AAV. At the other
end of the age spectrum, AAV is very uncommon.
The incidence rate of AAV in those aged 0–17 years is
0.45 per million in France118 and 3.2 per million in
Sweden 119. Overall, AAV is slightly more common
in men than in women (male-to-female ratio of between
1.07:1 and 1.48:1)110,111,120,121.
The trigger for development of AAV is unknown,
and environmental factors have been extensively
investigated122. Some studies have reported a cyclical pattern of incidence suggestive of an infectious trigger but,
so far, no clear infectious trigger has been identified for
AAV123,124. Seasonality has also been investigated as a clue
to infection; however, no clear pattern has been observed.
European studies from the 1990s suggested a trend
towards an increase in GPA in the winter123,125, whereas
more recent studies have suggested a summer link or no
association126,127, which might reflect differences in case
definition by date of symptom onset or date of diagnosis.
A study looking at health-care events occurring prior to
a diagnosis of GPA in a UK general practice database did
not report any health events that predicted subsequent
development of vasculitis128. Silica has also been proposed
as a possible trigger in a number of small studies129 and,
in 2021, a geospatial association was reported between
GPA and quarries in the Alsace region of France130. Other
reported risk factors include rural living and farming131,132.
Social factors have also been investigated, but no clear
association with socio-economic status has so far been
demonstrated, possibly reflecting differences in case
definition (such as renal versus non-renal vasculitis) and
assessment of socioeconomic status127.
Compared with incidence studies, there are relatively
fewer studies on the prevalence of AAV. Prevalence rates
for GPA as high as 261.0 per million have been reported
in Norway, with rates of 58.2 per million for MPA and
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Fig. 3 | global incidence of aNCa-associated vasculitis. Antineutrophil cytoplasmic
antibody (ANCA)-associated vasculitis subtypes show different patterns of occurrence
across populations. For example, in Southern Europe and Japan, microscopic polyangiitis
is more common than granulomatosis with polyangiitis, whereas as in most other
populations, granulomatosis with polyangiitis is the more common form. Eosinophilic
granulomatosis with polyangiitis is the least common of the three conditions. See
Supplementary Table 3 for data used. Grey indicates no data available. a | The global
incidence of granulomatosis with polyangiitis. b | The global incidence of microscopic
polyangiitis. c | The global incidence of eosinophilic granulomatosis with polyangiitis.

32.9 per million for EGPA105. The prevalence of AAV
has increased owing to a combination of increasing
incidence, improved case definitions, the emergence of
a number of local or national vasculitis registries in different locations around the world and improved survival
as a result of improvements in treatment.
IgA vasculitis. IgA vasculitis (previously known as
Henoch–Schönlein purpura) is an immune complex vasculitis that predominantly affects small vessels3. In children and adolescents, IgA vasculitis is the most common
type of vasculitis, the main features being cutaneous palpable purpura, arthralgia or arthritis, bowel angina, and
haematuria or proteinuria119,133. The annual incidence
rate of IgA vasculitis is between 3.5 (in Japan) and 26.7
(in Scotland) per 100,000 persons aged <15 years134,135,
and the highest rate reported is between the ages of 4 and
6 years (70.3 per 100,000 in the UK)119,133. European studies have reported an incidence in Sweden (2004–2014)
of 17.5 per 100,000 persons aged <15 years and in
France (2012–2014) of 18.6 per 100,000 persons aged
<15 years11,119. A study in a multi-ethnic cohort from
Birmingham, UK, reported that IgA vasculitis was more
common in those of Indian subcontinent ancestry (24.0
per 100,000 persons aged <17 years) than in white individuals (17.8 per 100,000 persons <17 years) or Black
individuals (predominantly those of Afro-Caribbean
ancestry; 6.2 per 100,000 persons aged <17 years)133. A 2017
study from France similarly noted an increased occurrence
of IgA vasculitis in children of North African ancestry11.
In adults, IgA vasculitis is much less common than
in children, with a broad range of incidence estimates.
Studies suggest that the incidence in Spain between 1992
and 2010 was 1.5 per million and in Finland (2010) it
was 15 per million, although the latter figure is based on
two cases136,137. The mean age of onset for IgA vasculitis
in adults is 50 years, and the condition is more common in men than in women138. IgA vasculitis is typically
a disease with a relatively short duration and there are
few data on prevalence, although a study from Spain has
reported a prevalence of 7.9 per million136.
Hypocomplementaemic urticarial vasculitis. Hypo
complementaemic urticarial vasculitis is a form of
vasculitis characterized by urticaria and hypocomplementaemia and is associated with anti-C1q antibodies3.
Only a single study exists that describes the epidemiology of hypocomplementaemic urticarial vasculitis.
A small Swedish study reported an annual incidence rate
of 0.7 per million persons with a point prevalence on
31 December 2015 of 9.5 per million139. The median age
of onset was 51 years and 87.5% of patients were women.
Nature Reviews | Rheumatology
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Behçet syndrome
Behçet syndrome is a variable vessel vasculitis that runs
a remitting and relapsing course with oral and genital
ulcers, erythema nodosum-like and papulopustular skin
lesions, arthritis, uveitis, arterial aneurysms, arterial and
venous thrombosis, parenchymal nervous system lesions
and intestinal ulcers3. Formal incidence studies are rare
for Behçet syndrome. Annual incidence rates have been
reported from South Korea (3.9 per 100,000), Taiwan
(2.4 per 100,000), Poland (0.05 per 100,000) and Sweden
(0.2 per 100,000)140–143. By contrast, the prevalence of
Behçet syndrome has been widely studied and shows
substantial variability between countries12,140–142,144–154
(Fig. 4 and Supplementary Table 4). The highest burden is documented along the ancient silk road, which
runs from the eastern Mediterranean and the Middle
East to East Asia, with estimated prevalence rates of
421 per 100,000 in Turkey, 660 per 100,000 in Jordan,
100 per 100,000 in Iran, 35.0 per 100,000 in South
Korea, 13.5 per 100,000 in Japan and 10.0 per 100,000
in China147,149–152,154. In the USA, studies have reported
estimated prevalence rates of between 0.33 and 10.6 per
100,000 and in South America, rates of 0.3 per 100,000
have been reported in Brazil and 1.1 per 100,000 in
Colombia144–146,153. A 2018 meta-analysis showed that
pooled estimates of prevalence proportions were 10.3
per 100,000 for all studies included, and 31.8 per 100,000
for the Middle East, 4.5 per 100,000 for Asia and 3.3 per
100,000 for Europe12. The prevalence tends to decrease
towards the north in Europe and towards the south in
Africa. Differences in study design, calculating prevalence rates versus prevalence odds ratios and the criteria
used for case ascertainment make it difficult to compare
prevalence studies from different countries. Notably, in
the meta-analysis, population-based studies showed a
12-fold higher prevalence than hospital or registry-based
studies in the same geographic area12.
Similar to disease prevalence, disease severity and
the occurrence of specific manifestations in Behçet
syndrome, as well as the association with HLA-B51
positivity, also show geographical variation. The risk
of developing Behçet syndrome is increased by a factor of
5.78 for carriers of HLA-B51 or HLA-B5 (ref.155), and
the prevalence of Behçet syndrome in a population is
generally positively associated with the prevalence of
HLA-B51. For example, a study from Turkey showed
that 30% of the general population were positive for
HLA-B51 and Behçet syndrome had a prevalence of
421.0 per 100,000 (ref.149). By contrast, a study showed
that 8.9% of the general population was HLA-B51 positive in the UK156, where the prevalence of Behçet syndrome is 14.6 per 100,000 (ref.157). An exception to this
rule is some Native American populations in southwestern USA, in which HLA-B51 is common but the
prevalence of Behçet syndrome is low144.
Behçet syndrome occurs at a similar rate in both men
and women, but a more severe prognosis, more organ
involvement and higher mortality rates are reported
among men158. Behçet syndrome usually starts during
the second or third decade of life, and an early age of
disease onset seems to be a poor prognostic factor in
addition to male sex159. Despite differences between
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Fig. 4 | global prevalence of Behçet syndrome. Behçet syndrome occurs most commonly along the ancient silk road
between the Mediterranean and China. See Supplementary Table 4 for data used. Grey indicates no data available.

cohorts, in general, women more commonly have isolated skin, mucosal and musculoskeletal involvement,
whereas men more commonly have uveitis, vascular and,
in some series, central nervous system involvement158.
Differences have also been observed in how common
certain manifestations are among geographical locations.
Gastrointestinal involvement was reported in up to 30%
of patients in East Asia and the USA, compared with
around 1% in Turkey, Tunisia and Spain148. A positive
reaction to the pathergy test (hyperreactivity of the skin
to a needle prick) is more common in the Mediterranean
region and East Asia, whereas it is much less common
in Northern Europe148,160. A number of studies that compared patients with Behçet syndrome in the USA with
those in other countries showed more women, more
gastrointestinal and nervous system involvement, higher
disease activity and worse quality of life in patients in the
USA than patients in Turkey161; more genital ulcers, less
epididymitis and pulmonary involvement than patients
in Japan162; and more women, earlier age of onset, more
genital ulcers, skin lesions, arthritis, nervous system and
cardiovascular involvement than patients in Iran163. The
general contention has been that Behçet syndrome runs
a more severe course in countries with a high prevalence.
Although the results of these studies run contrary to
that presumption, it is thought that the reports of more
severe disease in the USA might be associated with the
fact that only those patients with more severe disease are
referred and diagnosed in the USA.
A number of studies have looked at the change in the
prevalence, severity and occurrence of disease manifestations of Behçet syndrome over time, with varying results.
A study from Japan reported a decrease in Behçet syndrome prevalence over decades, whereas a South Korean

study reported a small, but steady increase152,164. By contrast, a more recent study from South Korea suggested
that there had been a substantial decline in the incidence
of Behçet syndrome165. Overall, a milder disease course
has been reported in different studies, with fewer skin
lesions, genital ulcers and positive pathergy tests, and a
decrease in the occurrence and severity of uveitis164,166,167.
One of the hypotheses for explaining the milder disease
course was the possibility of improved living conditions
and hygiene, as an association with infections has been
proposed in the pathogenesis of Behçet syndrome.
Although infections have been considered to be the
main environmental trigger, no solid evidence exists
to support a link with any specific microorganism168.
Some dysbiosis has been noted in all microbiota studies
in Behçet syndrome, but which microorganisms were
abundant or decreased differed in studies from different regions. Interestingly, an increase in the occurrence
of gastrointestinal involvement has been reported in
both Japan and South Korea164,167. Notably, an increase
in the prevalence of inflammatory bowel diseases has
also been reported in East Asia, which was attributed to
the adoption of a Western diet169,170. Therefore, it is not
clear whether a similar association might also be true for
gastrointestinal involvement of Behçet syndrome, which
highly resembles Crohn’s disease.
By contrast, an increase in the prevalence of Behçet
syndrome over time has been reported in Europe, including in the UK, Ireland and Sweden143,157,171. Increased
awareness among physicians and changes in the disease
criteria that were used have been considered as possible
explanations for this increase, as well as immigration
from regions with a high prevalence of Behçet syndrome. Studies comparing the prevalence and disease
www.nature.com/nrrheum
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characteristics of Behçet syndrome among immigrants
and locals in Europe have provided important clues
to our understanding of Behçet syndrome regarding
the roles of genetic and environmental factors. Such
studies from Germany, France, Italy, Switzerland,
Sweden and the Netherlands reported that the prevalence of Behçet syndrome among immigrants was higher
than the prevalence among locals, and was somewhat
lower than or similar to the prevalence in the immigrant’s region of origin143,172–176. These results were
thought to support the role of both genetics and the environment in the pathogenesis of Behçet syndrome, but
could be biased by differences in living conditions and
health-care access between people of different ethnicities
within the same geographic area. Moreover, the association with age at immigration and prevalence among
second-generation and third-generation immigrants
have not been adequately studied.

Conclusions
In conclusion, knowledge of the epidemiology of vasculitis has increased over the past two decades, and it has
become apparent that vasculitis occurs most commonly
at the ends of the age spectrum. Kawasaki disease is predominantly a disease of those aged under 5 years and
IgA vasculitis is predominantly a disease of childhood
and adolescence, suggesting a role for infection in the
initiation of vascular inflammation in these conditions.
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