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Abstract

All inflammatory changes in the vessel wall are defined as vasculitis. Pediatric vasculitis may present with different clinical findings. Although Henoch-Schén-
lein purpura which is the most common pediatric vasculitis generally recovers spontaneously, it should be monitorized closely because of the risk of renal fail-
ure. Although Kawasaki disease is easy to diagnose with its classical findings, the diagnosis may be delayed in case of incomplete Kawasaki disease. Kawasaki
disease should be considered especially in infants in case of prolonged fever even if the criteria are not fully met and intravenous immunoglobulin treatment
should be administered without delay in order to prevent development of coronary artery aneurism. Reaction at the site of administration of Bacillus Calmet-
te-Guerin (BCG) vaccine may be observed as commonly as cervical lymphadenopathy in Kawasaki disease and may be used as a valuable finding in suspicious
cases. Although anti-neutrophil cytoplasmic antibody-associated vasculitides are rare in children, renal involvement is more common and progression is
more severe compared to adults. Hence, efficient and aggressive treatment is required. Takayasu’s arteritis is observed commonly in young adult women and
rarely in adolescent girls. Therefore, a careful physical examination and blood pressure measurement should be performed in addition to a detailed history in
daily practice. In children with unexplained neurological findings, cerebral vasculitis should be considered in the absence of other systemic vasculitides and
necessary radiological investigations should be performed in this regard. This review will provide an insight into the understanding of pediatric vasculitis,

current diagnostic approaches and prognosis by the aid of new studies. (Turk Pediatri Ars 2015; 50: 194-205)
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Introduction

There are some vasculitides which do not occur or which
are observed very rarely in adults, but are encountered
frequently in the childhood in clinical practice in addition
to vasculitides observed very rarely in children compared
to adults. Blood vessel inflammation is called vasculitis.
Stenosis, obstruction, aneurysm or rupture which may
occur as a result of blood vessel inflammation may lead
to transient or persistent tissue damage. Inflammation
may develop primarily or secondary to any underlying
disease. Inflammatory changes which occur only in the
outer most layer of the blood vessels are called periar-
teritis. The clinical picture observed in vasculitides var-
ies depending on the size of the involved vessel and the
disease severity. The complaints and clinical symptoms
in vasculitides in children show marked variability and
differences. In presence of clinical findings including fe-
ver of unknown origin, weight loss and fatigue, cutane-
ous lesions (urticaria, livedo reticularis, palpable purpura,
nudules, ulcer necrosis), unexplained myalgia, arthritis or
arhtralgia, hypertension and soft tissue edema, vasculitis

should be considered. Henoch-Schonlein purpura (HSP)
and Kawasaki Disease (KD) are the most common vascu-
litedes observed in the childhood. Other vasculitides are
observed rarely in the childhood (1). In this review, the
vasculitides which we encounter in pediatric daily prac-
tice will be classified by vessel size and the current chang-
es related with treatment and prognosis of vasculitis will
be reviewed and summarized.

Classification

Classification criteria of vasculitides are established based
only on clinical and laboratory findings. The classification
criteria have been developed in order to arrange the clini-
cal definitions of different vasculitides in the most comre-
hensible way, but not to make the diagnosis (2, 3). Initially,
the “American College of Rheumatology” (ACR) criteria
were developed in 1990 mainly for adulthood vasculitides
and also included the criteria used for childhood vascu-
litides. Subsequently, vasculitis terminology was devel-
oped in the Chapel Hill Consensus Conference (CHCC) in
1994 and the same classification was updated in 2012 with
its new form (Table 1) (4). The terminology developed in
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Table 1.  Classification of vasculitis accepted in the 2012

International Chapel Hill Consensus Conference

Large vessel vasculitides
Takayasu arteritis
Giant cell arteritis
Medium vessel vasculitides
Polyarteritis nodosa
Kawasaki disease
Small vessel vasculitides
* ANCA-related vasculitides
Microscopic polyangiitis
Granulomatous polyangiitis (Wegener)
Eosinophilic granulomatous polyangiitis
* Immune complex-related small vessel vasculitides
Anti-glomerular basal membrane disease
Cryoglobulinemic vasculitis
IgA vasculitis (Henoch-Schénlein purpura)
Hypocomplementemic urticarial vasculitis (anti-C1q vasculitis)
Vasculitides involving vessels with variable size
Behget’s disease
Cogan syndrome
Single organ vasculitides
Cutaneous leukocytoclastic vasculitis
Cutaneous arteritis
Primary central nervous system vasculitides
Isolated aortitis
Other
Vasculitides related with systemic diseases
Lupus vasculitis
Rheumatoid vasculitis
Sarcoid vasculitis
Other
Vasculitides with known etiology
Hepeatitis C virus-related cryoglobulinemic vasculitis
Hepatitis B virus-related vasculitis
Syphilis-related aortitis
Drug-induced immune complex vasculitis
Drug-induced ANCA-associated vasculitis
Cancer-related vasculitis
Other

ANCA: anti-neutrophilic cytoplasmic antibody

the Chapel Hill Consensus Conference is the definitions
which can also be used for childhood vasculitides. The
EULAR/PRINTO/PRES criteria which were started to be de-

veloped by way of internet questionnaires in the mid 2000s
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to classify childhood vasculitides were established in 2008
in Ankara Conference (5). These classification criteria were
developed for HSP, childhood polyarteritis nodosa (PAN),
Takayasu arteritis (TA) and granulomatous polyarteritis
(GPA). In this study, KD which is one of the most common
vasculitides observed in the childhood is not evaluated. The
diagnostic criteria developed by the ‘American Heart Asso-
ciation’ are used for these patients (Table 2).

The sequencing used in vasculitis classifications and the
clinical pictures and current therapeutic options in child-
hood vasculitides will be reviewed below.

1- Vasculitides which involve large vessels

Giant cell (temporal) arteritis and Takayasu arteritis are
included in this class. Since giant cell arteritis is not ob-
served in the childhood, only information about Takayasu
arteritis will be reviewed.

Takayasu arteritis

Takayasu arteritis is a chronic vasculitis with an unknown
cause which frequently involves the aorta and its main
branches. It is most commonly observed in young women
and especially in Japanese people. Although it occurs rare-
ly below the age of 16 years, it is the third most common
vasculitis after KD and HSP in the childhood. In children,
the clinical picture is not specific and may usually involve
fever, malaise, arthralgia, myalgia, abdominal pain, hyper-
tension, hypertensive retinopathy, heart failure, headache
and convulsions. Murmurs are heard in the ischemic phase
of the disease and reduction in pulses is noted. The most
common clinical finding is hypertension. Reduction in
pulses and murmurs are the second most common clinical
finding. Therefore, detailed physical examination including
auscultation in terms of murmurs is very important in chil-
dren with hypertension and non-specific findings (weight
loss, headache, abdominal pain, dyspnea) (6-9). The initial
findings in Takayasu arteritis including fever, malaise, my-
algia and weight loss are related with interleukin 6 (IL-6)
which is produced excessively in the area of inflammation.
Observation of granulomas and Langerhan’s giant cells
noted in tuberculosis also in TA patients suggests that pos-
sible tuberculosis infection may be involved in the etiology.
A positive PPD test is observed frequently in patients with
Takayasu arteritis (10).

In laboratory tests, acute phase response is usually found
to be increased. Magnetic resonance angiography and
traditional angiography are substantially valuable in the
diagnosis (Figure 1). It is difficult to evaluate the dis-
ease activity. Clinical reliability of acute phase response
is not sufficient especially in the childhood. Since the
clinical findings are mostly non-specific, vascular damage
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Table 2. Classification criteria in childhood vasculitides

Henoch-Schonlein purpura/IgA vasculitis classification criteria

Purpura or petechiae (mandatory) more extensive in the lower
extremities and one of the following four criteria.

Abdominal pain
Histopathology (Iga accumulation on biopsy)
Arthritis or arthralgia
Renal involvement
Kawasaki disease diagnostic criteria
Fever (mandatory) in addition to four of the following five criteria
Non- purulent conjunctivitst
Mucosal changes
Cervical lymphadenopathy
Polymorphic rash on the trunk
Extremity changes
Takayasu arteritis classification criteria

Aneurysm or dilatation in the aorta or its main branches and
pulmonary artery shown by angiography (mandatory) plus one
of the following five criteria.

Pulsenessness or claudication
Blood pressure difference in four extremities
Hearing of murmur
Hypertension
Increased acute phase response
Polyarteritis nodosa classification criteria

Histopathological or angiographic abnormalities (mandatory)
plus one of the following five criteria.

Cutaneous involvement
Myalgia/muscle tenderness
Hypertensiyon
Peripheral neuropathy
Renal involvement
Granulomatous polyangiitis classification criteria (at least three of
six criteria)
Histopathology (granulomatous inflammation)
Upper respiratory tract involvement
Laryngotracheobronchial obstruction
Lung involvement
ANCA positivity
Renal involvement
Classification criteria for primary vasculitis of the central nervous system

Acquired neurological or psychiatric finding which
can not be explained by another cause
Histopathological or angiographic changes indicating
vasculitis in CNS.

Absence of systemic vasculitis or any disease which
could cause to these patological changes in CNS

*This table was adopted from the refeneces 5, 25 and 60.
ANCA: anti-neutrophilic cytoplasmic antibody; CNS: central nervous system
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Figure 1. Angiographic findings in Takayasu arteritis

progresses insidiously. Active vasculitis may be observed
also in cases where acute phase response is absent and
scintigraphic data are normal (10, 11).

There is no controlled study related with treatment of
Takayasu arteritis. Ozen et al. (12) showed that initiation
treatment with cyclophosphamid and steroid and main-
tenence treatment with methotrexate were efficient in
children. The clinical prognosis of the disease is variable;
use of corticosteroid decreases progression of the lesion
by 50%. Immunosupressive treatment provides better
disease control and prevents recurrence of stenosis (13).
Angioplasty is efficient in treatment of TA and increases
5-year survivial up to 80-95%. Recurrence of stenosis oc-
curs with a rate of 31,7% in the first year and use of cor-
ticosteroid and immunosupressive agents decreases the
risk by 50% (14, 15). Stenosis is irreversible and may result
in severe complications including renovascular hyperten-
sion, severe claudication (limping), myocardial infarction
and stroke. Early angioplasty is needed in patients with
stenosis in renal arteries, aortic valve failure and steno-
sis in more than three sites (6-9). Tosilizumab which was
shown to be efficient in adult studies has been reported to
be also efficient in pediatric TA cases in case reports (15,
16). Recurrence is frequent in Takayasu arteritis. Increase
in the extension of vascular involvement, aortic failure
and pulmonary hypertension in the follow-up are related
with increased mortality rates.

2- Vasculitides which involve medium vessels

Polyarteritis nodosa

Polyarteritis nodosa is a necrotising vasculitis which in-
volves medium vessles. It may occur at any age. Since
organ involvement is extremely variable in polyarteritis
nodosa, very different complaints and findings may occur.
While the skin, musculo-skeletal system, kidney, gastroin-
testinal system and neurological system are involved fre-
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quently, the respiratory system is involved less frequently.
Patients may show involvement of all these organs or only
cutaneous involvement or single organ involvement may
be present. The frequency of PAN decreased worldwide
with the reduction in the frequency of Hepatitis B virus
infection. It is thought that infectious triggers may be in-
volved in pathogenesis (1, 17-19).

Both PAN and anti-neutrophilic cytoplasmic antibody
(ANCA)-related vasculitis are necrotizing vasculitides
which involve medium- and small vessels and which are
difficult to differentiate both clinically and pathologically.
Ludici et al. (17) found similar recurrence rates in 35 pa-
tients with a diagnosis of childhood-onset ANCA-related
vasculitis and 21 patients with a diagnosis of PAN, but re-
ported that the patients with a diagnosis of ANCA-relat-
ed vasculitis had more frequent attacks, the Birmingham
Vasculitis Activity Score (BVAS) rates were higher during
these attacks and as a result the total amount of damage
was higher in these patients. Although the majority of the
cases of polyarteritis nodosa are in the form of minor at-
tacks, recurrence is observed in 3% and the mortality rate
has been found to be 10%. Childhood PAN is classified ac-
cording to the EULAR/PRINTO/PRES criteria (Table 2) (5).

Eleftheriou et al. (18) retrospectively examined a large
number of patients (n=69) who were followed up in their
own center for 32 years and were diagnosed with PAN in a
paper related with childhood PAN published in 2013. The
most common initial complaints and findings included
cutaneous involvement (88%), fever (87%), myalgia (83%),
arthritis/arthralgia (75%), weight loss (64%), fatigue (62%),
hypertension (16%), peripheral neuropathy (4%) and the
systems involved included the urinary system (19%), gas-
trointestinal system (10%) and nervous system (10%). For-
ty of 50 skin biopsies were compatible with necrotizing
vasculitis and the results of 96% of the patients who un-
derwent angiography were found to be compatible with
PAN.

In laboratory evaluation, leukocytosis, thrombocytosis and
increased acute phase reactants are noted. Positive hep-
atitis serology may be present in children with polyarte-
ritis nodosa, though rarely. Antineutrophilic cytoplasmic
antibodies are expected to be negative. If positive ANCA
is associated with typical renal involvement and possible
lung involvement, this supports microscopic polyangiitis
(MPA). Traditional angiogram is the gold standart in the
diagnosis of PAN. Magnetic resonance angiography may
be inadequate to identify microaneursims. Biopsy of the
organs involved (kidney, intestines, nerve, muscle, skin)
shows necrotizing arteritis and is important for a definite
diagnosis (20).
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In the study conducted by Eleftheriou et al. (18), it was
reported that cyclophosphamide and corticosteroid were
found to be the most commonly used drugs (83%) and
the other therapeutical options included plasma exchange
(9%) and biological drugs (after 2002; 13%). The recur-
rence rate was found to be 35% and the mortality rate was
found to be 4%.

High dose corticosteroid and cyclophosphamide (gener-
ally given as monthly intravenous doses) are used until
remission is achieved in treatment of polyarteritis nodosa.
When remission is achieved, azathioprine which is less
toxic is given as maintenance treatment instead of cyclo-
phosphamide (20).

Adenosine deaminase -2 deficiency

Adenosine deaminase 2 (ADA?2) deficiency which is a se-
vere disease is manifested in a wide spectrum ranging
from fatal vasculopathy to a latent disease limited to the
skin. In adenosine deaminase-2 deficiency, the most com-
mon types of clinical presentation include early onset
stroke, childhood PAN, fever, livedo racemosa, lacunary
infarctions, hepatosplenomegaly accompanied by portal
hypertension, Sneddon syndrome and humoral immune
deficiency (21, 22). When Elkan et al. (21) found PAN in 19
members of five different georgian jewish families, they
proposed the hypothesis that this disease may be relat-
ed with an autosomal recessive single gene mutation and
performed exome sequencing in 16 patients. They found
CECR1 gene mutation which leads to ADA2 deficiency in
all these 16 patients. A patient followed up by our group
presented with early onset stroke and fatal vasculopathy
accompanied with signs mimicking autoinflammatory
disease (23). It has been reported that dermatological le-
sions ranging from livedo reticularis to nodules may oc-
cur and non-granulomatous necrotizing arteritis may be
observed histopathologically (24). No consensus has been
reached on any method for treatment of adenosine deam-
inase-2 deficiency. Plasma infusion and use of etanercept
are recommended (21, 22).

Kawasaki disease

Kawasaki disease (KD) is an acute, febrile childhood vas-
culitis which mainly involves the coronary arteries and is
frequently observed in children aged between 6 months
and 5 years. It may result in severe complications, if it is
not diagnosed in the acute phase or if treatment is de-
layed. The risk of development of coronary artery aneu-
rysm is increased five-fold in untreated patients. It is the
second most common acquired heart disease in children.
Although the cause is not known exactly, acute onset, sea-
sonal and epidemic characteristics suggest that infectious
agents are involved in the etiology. The fact that the fre-
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quency is variable in different ethnic groups and tendency
to development of aneurysm have been attempted to be
explained by various HLA types and polymorphisms (25).
Salo et al. (26) investigated the incidence of KD in North
European countries and found the annual incidence to be
11.4 per 100 000 children in Finland, 5.4 in Norway and
7.4 in Sweden. It is more frequent in Asia countries and
especially in Japan. In 2010, the annual incidence in chil-
dren below the age of five years was found to be 239.6 /100
000 in Japan (27).

Epidemiology

Three large KD epidemics were examined in Japan and a
relation was established between Kawasaki patients in Ja-
pan, Hawai and SanDiego and strong winds of Asian ori-
gin. This study showed that environmental triggers might
have spread by way of winds (28). Jaggi et al. (29) showed
adenoviral infections with a rate of 10% in patients with
KD, though with a low titer. It is thought that similar viral
agents may be involved, because seasonal condensation
occurs especially in winter and spring months (30).

Pathogenesis

Following inflammation in the coronary arteries, vascu-
lar endothelial growth factor (VEGF), matrix metallopro-
teinase 9, tumor necrosis factor alpha (TNF- o) and other
proinflammatory cytokines are released. This immune
reaction causes to damage in the intima layer of vessels,
the internal and external elastic lamina is fragmented and
ballooning occurs. It is thought that coronary artery aneu-
rysm (CAA) occurs as a result of this (31).

Genetics

Although a tendency to infectious diseases occurs in
children with genetic sensitivity, our information about
genetic sensitivity and infectious agents in KD is insuffi-
cient. Although many genetic factors have been predict-
ed hypothetically in KD, none of these is predicted as a
definite triggering factor. It is thought that infection may
play a triggering role for KD in patients with a genetic
predisposition, but maternal antibodies transferred from
the mother in the first months of life and antibodies de-
veloped by the immune system as a response to infective
agents play a preventive role in terms of KD which is obv-
served rarely in the adulthood (25, 31).

Clinical findings

The disease is manifested with prolonged fever despite all
antibiotic therapies. The first 10 days from the time of on-
set of fever is called “acute phase”. The following second
10 day-period is called “subacute phase”. Many permanent
sequelae of the disease occur in this phase. The follow-
ing period is the time period during which permanent
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Figure 2. a,b. Appearance of lips in Kawasaki disease and peeling
of fingertips occuring in the subacute period

sequealae occur, if the disease is not treated. The main
finding is prolonged fever. The body temperature ranges
between 39 and 40 C°. Fever does not respond to the an-
tibiotics and antipyretic drugs used. Therefore, KD should
be absolutely considered in any child below the age of
four years with high fever of unknown origin irresponsive
to antibiotic treatment. In the acute phase, other clinical
findings included in the diagnostic cirteria accompany fe-
ver. Unilateral or bilateral conjunctival hemorrhage, intra-
oral and lip changes are found in children with Kawasaki
disease. This finding is manifested as fissuring of lips and
intraoral changes (Figure 2a). Extensive aphtous stomati-
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tis and erythema are found inside the mouth. The most
specific sign of the disease is fissures of lips which may be
hemorrhagic. In addition, extensive maculopapular rash is
observed in the trunk suggesting exanthematous measles.
Changes in hands and feet accompany the clinical picture.
This picture which initially shows itself as soft tissue ede-
ma is subsequently manifested by peeling of the skin be-
ginning at the fingertips and toenails (Figure 2b). Bilateral
swollen palms of the hands and soles of the feet is typical
for vasculitic pictures in the childhood. In patients with
Kawasaki disease, cervical lymphadenopathy (mostly bilat-
eral and rarely unilateral) is found in the acute phase (25).

In addition to the common classical signs, there are also
signs which may be determinative. In the study conducted
by Rezai et al. (32), 15 articles related with the BCG vac-
cine injection site reaction were examined. BCG vaccine
injection site reaction was found with a rate of 49.8% in
patients with KD. It was reported that this reaction was
observed more frequently compared to cervical lymph-
adenopathy and rash and it was emphasized that it may be
included as a diagnostic cirterion especially in incomplete
Kawasaki disease. The other clinical findings which are
observed rarely in Kawasaki disease include restlessness,
diarrhea, bile tract inflammation, hepatitis, gallbladder
hydrops, jaundice, pancreatitis, aseptic menigitis, anterior
uveitis, arthralgia and arthritis, respiratory findings, otitis
media or tympanitis, urethritis, meatitis and facial nerve
palsy (33).

The most significant clinical finding which occurs in the
subacute phase of the disease and may lead to severe mor-
bidity and mortality in the acute phase and long-term is
cardiovascular involvement. Although coronary artery
involvement is observed primarily, complication includ-
ing myocarditis and pericarditis may also occur. Although
classical coronary artery involvement is in the form of cor-
onary aneurysm, we observe coronary artery dilatation in
clinical practice. The risk of aneurysm can be substantially
reduced by recognition of the disease and administra-
tion of intravenous immunoglobulin (IVIG) in the acute
phase. The most common risk factors for coronary artery
involvement include male gender, young age, prolonged
fever, delayed diagnosis, persistence of fever after treat-
ment, low hemoglobin level, increased leukocyte number,
increased acute phase level, low platelet count and low al-
bumin level (25, 33).

Giacchi et al. (34) compared 32 patients with KD and 26
healthy controls and found significiant intimal thicken-
ning in the coronary artery walls in the patients with KD.
In addition, they found higher wall thickness in the acute
phase even in the patients without coronary involvement.
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It has been reported that this thickenning would carry a
higher risk for cardiovascular disease.

In some studies, it has been shown that typical mucosal
and lymph node changes are absent in babies younger
than six months. In addition, it has been reported that
strawberry tongue and swollen palms of the hands and
soles of the feet are observed with a lower rate compared
to older children, echocardiography should be performed
without delay considering incomplete KD in presence of
systemic inflammation findings in infants, infants have
a higher risk in terms of severe coronary abnormalities
compared to older patients with KD and treatment should
be initiated immediately to prevent CAA considering KD
in case of prolonged fever even if the cirteria are not met
fully (35).

Laboratory

There is no diagnostic laboratory test. Typically, acute
phase reactants are increased. Leukocytosis, neutrophil
left shift and thrombocytosis after the first week may be
observed. Normochormic normocytic anemia, pyuria,
increased ALT and GGT and hyponatremia may also be
found (36).

Treatment

Immunoglobulin treatment should be administered as
soon as the diagnosis is made. Intravenous immunoglob-
ulin is administered at a dose of 2 gr/kg/dose (maximum
dose 40 g/dose). During administration of intravenous
immunoglobulin, the patient’s increased temperature
drops rapidly and all systemic findings begin to disappear
rapidly. In addition to intravenous immunoglobulin treat-
ment acetylsalicylic acid (ASA) treatment is initiated at a
dose of 60-80 mg/kg/day. ASA treatment is continued for
a mean time of 21 days or for a shorter time depending
on the patient’s clinical status. Subsequently, the ASA dose
should be reduced to the antiaggregant dose (3-5 mg/kg/
day, maximum dose 80-100 mg/day). ASA at antiaggregant
dose should be continued for a life time, if coronary in-
volvement is present and for one year, if coronary involve-
ment is absent. About 10-20% of the patients are resistant
to IVIG treatment. A second IVIG dose may be given, if
clinical findings and fever do not improve until up to the
36th hour following IVIG infusion. Despite a second dose,
irresponsiveness is present in 3-4% of the patients. In such
cases, it is recommended to add intensive high dose steroid
at a dose of 30 mg/kg/day in combination with IVIG. The
indicators of resistance to IVIG in Kawasaki disease include
male gender, being younger than one year old, adminis-
tration of IVIG after the 10th day, thrombocytopenia, low
albumin level, low hemoglobin level, low sodium level, per-
sistent increased CRP after IVIG infusion and persistent low
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serum albumin level after IVIG infusion. In resistant cases,
other treatment options include TNF alpha inhibitors, calsi-
neurin inhibitors, plasma exhange, rituksimab and anakinra
(25,37).

3- Vasculitides which involve small vessels

a- Anti neutrophilic cytoplasmic antibody (ANCA)-related
small vessel vasculitides

Systemic necrotizing vasculitides constitute 3% of the
cases referred to pediatric rheumatology centers (17). PAN
and ANCA-related vasculitides (ARV) are included in this
group. ANCA-related vasculitides are examined under
three main titles including granulomatous polyangiitis
(GPA), eosinophilic granulomatous polyangiitis (EGPA)
and microscopic polyangiitis (MPA). The annual incidence
of granulomatous polyangiitis ranges between 0.2/100
000 and 1.2/100 000. It most commonly occurs between
the mid-fourties and mid-sixties. It occurs in the second
decade of life in pediatric patients and is more common
in girls (38).

Upper and lower respiratory tract inflammation and re-
nal involvement are the three involvement sites which are
very significant for the diagnosis. Characteristic findings
related with involvement of these organs have been iden-
tified in studies conducted with children (39, 40). The most
common findings at the time of onset of the disease in-
clude fatigue, wieght loss and fever and otorhinolaryngo-
logical, respiratory system and renal findings are the most
commonly observed findings. Less commonly, findings
of musculoskeletal, gastrointestinal, opthalmic, cutane-
ous and neurological involvement are observed. Cardiac
involvement has not been found in any patient (39). In the
study conducted by Bohm et al. (40), the otorhinolaryngo-
logical findings were reported to include septum perfora-
tion, saddle nose, auricular chondritis, subglottic stenosis,
coarse voice and stridor. The respiratory tract findings
include wheezing, expiratory dyspnea, nodule on lung
graphy, patchy or diffuse opacity, hilar lymphadenopathy
and transient pulmonary infiltrations (Figure 3). Ophtal-
mic findings have been reported to include conjonctivitis,
keratitis and blepharitis.

When patients were evaluated in terms of ANCA positivity
at the time of diagnosis in the study of Bohm et al. (40), anti
proteinase 3 (anti-PR3) positivity was found with a rate of
67%, anti myeloperoxidase (anti-MPO) positivity was found
with a rate of 26% and ANCA positivity was found with a
rate of 82.7%. Positivity of antineutrophilic cytoplasmic
antibodies is substantially significant in the pathogenesis
and diagnosis of ARV. However, presence of ANCA alone
is not sufficient for development of vasculitis. Primarily,
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Figure 3. Tomographic appearance of the lungs in ANCA-related
vasculitis
ANCA: anti-neutrophilic cytoplasmic antibody

circulating neutrophils should be activated and be exposed
to cytokine effect. Tumor necrosis factor a causes to pro-
teinase 3 (PR3) and myeloperoxidase (MPO) migration from
the granule to the neutrophil cell surface. Vasculitis is initi-
ated when antineutrophilic cytoplasmic antibodies bind to
these structures reaching the cell surface. Antineutrophilic
cytoplasmic antibodies stimulate neutrophils and factors
which provide complement activation. Other inflamma-
tory cells also accumulate in the area of inflammation.
The characteristics which differentiate antineutrophilic
cytoplasmic antibody-related vasculitis from small vessel
vasculitis include being necrotizing vasculitis, absence of
immune complexes (or presence of very few immune com-
plexes) and being related with PR3 and MPO-ANCA.

The criteria used for vasculitis activity and damage in
adults are not sufficiently appropriate for childhood ARV.
There is a limited number of pediatric studies in this area.
In the study conducted by Morishita et al. (41), BVAS was
administered in 152 patients and a weak corrleation was
found with physician global assessment scale and a mod-
erate correlation was found with treatment decision and
erythrocyte sedimentation rate (ESR). The classification
criteria used for childhood GPA are the EULAR/PRINTO/
PRES criteria published in 2010 (Table 2) (5).

There is no treatment guide related with ANCA-related
vasculitides in children. Currently, there is no validated
study related with maintenence treatment for ANCA-re-
lated childhood vasculitis. Therefore, treatment approches
are based on adult protocols and the results of the larg-
est evaluation in this area have been published recently
(42). Granulomatous polyangiitis is a disease which may
be fatal both in children and adults. Mortality is related
with renal involvement, pulmonary hemorrhage or failure
and infection. Previously, steroid and cyclophosphamide
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(CYC) were being used intensively (42, 43). Although CYC
is accepted to be an efficient drug in providing remission,
it should be considered that recurrence in 5 years occurs
with a rate of 50% and toxic risks in the short- and long-
term (e.g. increased risk of life threatening infection) and
malignancy and infertility risks should also be considered
(38). Therefore, monthly intravenous regimes have been
adopted rather than daily oral regime for CYC treatment
(43). The mortality rate is 90% in the first year if it is not
treated. Although steroid and cyclophosphamide are gen-
erally used in combination for treatment, currently rituk-
simab is also used in resistant cases to achieve remission.
In the follow-up, azathioprine (AZT) or other disease-mod-
ifying drugs are used in combination with steroid (40, 42).
Plasma exchange binds circulating ANCAs and may be
used as an assistive method in the acute period (42).

There is no specific finding which could support a less
agressive treatment regime in milder disease states in
children. Although some approaches for less aggressive
treatment have been published in a few adult studies, they
have not been applied in children, since these studies have
been performed in recent years. Many pediatric rheuma-
tologists recommend efficient and agressive treatment in
childhood ARV, because it is thought that the long-term
toxic findings of steroid and inflammation lead to po-
tential negative effects in growing children with a higher
rate compared to adults. Since clinic trials and consensus
guidelines are absent in childhood ARV, treatment selec-
tion depends on the pysician’s decision and the severity of
the disease is very significant in this decision (41, 42).

b- Immune complex-related small vessel vasculitis

The vasculitides in this class include anti-glomerular basal
membrane disease, cryoglobulinemic vasculitis, IgA vas-
culitis (Henoch-Schonlein) and hypocomplementemic
urticarial vasculitis (anti-Clq vasculitis) (2). In this review,
Henoch-Schonlein purpura/IgA vasculitis which is en-
countered commonly in clinical practice will be explained.

Henoch-Schonlein purpura/IgA vasculitis

Henoch-Schonlein purpura is the most common vasculi-
tis in the childhhod and usually has a benign prognosis.
It occurs mainly in the childhood and is observed rarely
in adults. It occurs most commonly between the ages of
3 and 15 years and more frequently in boys compared to
girls (1.5/1). The disease is associated with leucocytoclastic
vasculitis involving small vessels. Renal involvement is the
main cause of chronic disease in HSP. In this case, renal
functions should be monitored closely and adequate and
efficient treatment should be given in case of severe in-
volvement (44). The factors which lead to occurence of the
disease are not known clearly. The incidence is generally
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4

Figure 4.  Appearance of purpuric rash in Henoch-Schonlein purpura

increased in autumn and winter months. Although the ei-
tology is not known clearly, there is a history of prior up-
per respiratory tract infection. However, a clear microbio-
logical factor or correlation has not been demonstrated. It
may be triggered by antigenic stimuli including infective
agents, vaccination, drugs and insect bites (45, 46).

Clinical findings

The classical quadruple of the disease includes palpa-
ble purpura, arthritis or artralgia which does not cause
to sequela, gastrointestinal involvement characterized
with abdominal pain and renal disease. Recurrence of
purpura may be associated with severe renal disease and
may be observed in 25% of HSP patients (47). Especially
in countries where familial Mediteranean fever (FMF) is
prevalent, FMF should be considered in the differential
diagnosis in children with recurrent HSP episode. Soft
tissue edema which is mostly prominent in the scalp is
observed in almost all patients. Purpuric rash may some-
times be necrotic (Figure 4). Joint involvement is in the
form of acute polyarthritis. Involvement in all joints may
be observed in association with soft tissue edema. Scro-
tal and penile edema may also be observed. The severity
of renal involvement determines long-term prognosis
in Henoch-Schonlein purpura. Different forms of re-
nal involment may be observed. Nephritis episode may
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develop years after improvement of HSP findings. The
most common finding in renal involvement is hematu-
ria. It generally develops in the first four weeks. Vary-
ing degrees of proteinuria may occur. Severe proteinuria
including nephrotic syndrome may also be observed.
Hypertension may be observed in the beginning or in
the recovery period. Renal function tests are generally
normal, but sometimes severe renal involvement and
progressive glomerulonephritis may be observed (47).
Neurological involvement may rarely be observed in
HSP. Central nervous system (CNS) damage occurs with
the direct effect of vasculitis or indirect effect of system-
ic inflammation. Severe neurological involvement is ob-
served rarely in this disease. Mild involvement has been
reported more frequently. In one series, convulsion and
confusion were screened retrospectively in 244 patients
and found in 17 (6.9%) patients. In recent studies, lower
incidences have been reported (48). Henoch Schonlein
purpura has a substantially benign prognosis below the
age of 8 years. The disease may lead to more severe clin-
ical findings in the adolescence.

Treatment

Generally, supportive treatment is sufficient in the ma-
jority of the patients. In addition, symptomatic treatment
and immunosuppresive treatment (in some patients) is
applied. In presence of arthritis and arthralgia, non-ste-
roid anti-inflammatory drugs (NSAID) are sufficient. Ste-
roid may be administered in patients with severe gastro-
intestinal involvement, proteinuria at nephrotic level and
crescentic glomerulonephritis. Steroid rapidly improves
abdominal pain and decreases the risk of invagination and
surgical intervention. Although early use of glucocorticoid
has been reported to reduce the risk of development of
renal disease in some studies, this has not been confirmed
with randomized, controlled studies (47).

Since hemoperfusion could eliminate immune mediators
in many diseases, its effect in HSP nephritis was inves-
tigated and it was thought that steroid in combination
with hemoperfusion was more efficient in treating HSP
nephritis and this effect was related with decreased circu-
lating cytokines (49).

Prognosis

Signs and symptoms in Henoch-Schonlein purpura sponta-
nously resolve. Recurrence may be observed in 1/3 patients
in the first months of the disease. In recurent HSP, the
findings are similar to the previous episode, but the clinical
picture is milder. In the study conducted by Cohen et ve al.
(50), the determinants which affected hospitalization time
were reported to include abdominal pain, systemic fever, a
CRP value above 45 mg/dL and being older than six years.
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4- Vasculitides involving vessels with different size

This group includes Behget’s disease and Cogan’s syndrome.
Behget’s disease which is commonly observed in clinical
practice will be explained below. Cogan’s syndrome may be
manifested with non-syphilitic interstitial keratitis, neuro-
sensory hearing defect and aortic failure in the childhood.

Behget’s disease

This vasculitis which may involve arteries and veins with
any size is characterized with cutaneous, opthalmic, gas-
trointestinal and central nervous system lesions which
may accompany recurrent oral and/or genital ulcers (4).
The diagnostic criteria most commonly used at the pres-
ent time were established in 1990 by the ‘International
Study Group’ (ISG). According to these criteria, at least two
of the following criteria should accompany oral ulcers re-
curred for at least 3 times in a 12-month period: recurrent
genital ulcers, anterior uveitis, posterior uveitis, observa-
tion of cells in the vitreus, opthalmic findings including
retinal vasculitis, erythema nodosum, pseudofolliculitis,
papulopustular lesions, cutaneous findings including ac-
neiform nodules, positive pathergy test.

The incidence has been reported to be 1/250 in Turkey
which is located in the Middle East where the disease is
prevalent (52). The onset of disease occurs before 16 years
in 4-26% of the patients with Behcet’s disease. Although it is
observed with a two-fold higher frequency in male patients
in adults, gender difference is not observed in children (53,
54). However, neurological involvement in Behget’s disease
is observed with a 5.5-fold higher frequency in male pa-
tients (53). In an international pediatric study including 110
patients, it was shown that 19% of the children with a diag-
nosis of Behcet’s disease had a familial history of Behcet's
disease (54). Behcet’s disease which has an unclear etiology
is mostly related with HLA-B51 molecule genetically. In
recent years, all genome studies [genome-wide association
(GWAS)] have shown that IL-23/IL-17 axis is activated in in-
flammation in Behget’s disease and TH17 is a conducter
here (55, 56). Again, a recent study found that the IL-17 level
was markedly increased in the patients with Behcet’s dis-
ease and PAN compared to the control group (57).

In Behget’s disease, occurence of the major clinical finding
may take years after the first clinical finding. Hence, the mean
time of occurence of the second main clinical finding was 7
years in 40 Korean children. In another international study, the
mean time between the first sign and the diagnosis of Behget’s
disease was found to be 3.7 years (54, 58). However, it was ob-
served that neurological involvement occured about 6 months
after the onset of the disease (very early), when 26 patients
with a diagnosis of neuro-Behget’s disease were examined
retrospectively (53).



Turk Pediatri Ars 2015; 50: 194-205

Uveitis is mostly in the form of panuveitis and is observed
more frequently and has a more severe prognosis in male
patients. In addition, it has been reported that genital ulcers
are observed more frequently in girls (54).

The frequency of neuro-Behget’s disease has been report-
ed to be 5%-15% in all pediatric patients with Behcet’s
disease (53). The frequency of neurological involvement
is 2.9-5.5-fold higher in male patients compared to female
patients (53, 59). The disease may be manifested in three
forms: parencymal, vascular and mixed types. While pa-
renchymatous involvement which occurs as meningitis or
encephalomyelitis occurs more commonly in adults, vas-
cular type is in the form of benign intracranial hyperten-
sion caused mostly by an underlying dural sinus thrombo-
sis and accompanied by papilledema (53, 59). It has been
noted that 36-42% of the children with neuro-Behcget’s
disease present primarily with neurological involvement
without meeting the ISG criteria(before the other main
findings occur) (53, 59). Mora et al. (59) examined 53 pa-
tients aged 16 years and below who were diagnosed with
neuro-Behcet’s disease between 1971 and 2011 and whose
imaging findings related with Behget’s disease were clear-
ly described by way of web screening. They observed that
most of these patients showed non-parenchymal involve-
ment rather than parenchymal involvement (vascular
type) and thus the most common complaint was headache
related with intracranial hypertension in these patients.

In treatment, colchicin is used in uncomplicated Behget’s
disease with skin involvement, while steroid, azatioprine,
cyclophosphamide, methotrexate, interferon- o and an-
ti-TNF drugs are used in vascular and neurological system
involvement (52).

5- Single organ vasculitis

Central nervous system vasculitides

This is the vasculitic picture which includes only CNS
findings without accompaniment of systemic findings.
On imaging, primarily infarct or ischemia findings are
found. The diagnosis is possible with angiography or brain
biopsy. The prognosis is variable. Presence or absence of
systemic findings determines the picture. Childhood CN'S
vasculitis (CPANS) which is also known as primary CNS
angiitis is one of the most important causes of acquired
neurological deficits in children (60). Calabrese CN'S vas-
culitis classification criteria may also be used in children
for making a diagnosis. The disease has been defined as
three different subtypes:

1) Non progressive (NP) medium-large vessel CNS vascu-
litides (cPACNS) (angiography positive),
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2) Progressive (P) medium-large vessel CNS vasculitides
(cPACNS) (angiography positive)

3) Small vessel CNS (cPACNS) vasculitis (angiography
negative, biopsy positive).

In the study conducted by Celucci et al. (61), it was found that
von willebrand factor (vWF) antigene level indicated activi-
ty of the disease in children with primary CNS vasculitis. A
reduction in vWF antigene level indicates improvement in
the activity of primary CNS vasculitis in children. Treatment
mathods for different subtypes are different. In non-pro-
gressive CPACNS, corticosteroid treatment reduces progres-
sion of inflammation in the vascular wall, corrects vascular
stenosis, reduces the risk of development of thrombosis
and prevents recurrent ischemic episodes. In treatment of
progressive angiography-positive cPACNS and small vessel
CPACNS, combined immunosupressive agents are used for
long-term (60).

In the childhood, vasculitic diseases are menifested with
very different signs and symptoms and it may be difficult
to make a diagnosis, because the findings including un-
healing rash, malaise and fatigue are also fregently ob-
served in other diseases. In suspected cases, the findings
are usually permanent and elevated acute phase reactants
accompany. Vasculitis specific investigations, radiologi-
cal imaging methods and skin and other organ biopsies
should be performed to make a diagnosis. HSP which is
the most common vasculitis in the childhood usually has
a benign prognosis, but it should be kept in mind that re-
nal involvement may be present in a significant portion
and some of these may progress to end stage renal disease.
Therefore, patients diagnosed with HSP should be exam-
ined and necessary tests should be performed with certain
intervals according to the routine follow-up schedule. De-
velopment of CAA is observed very rarely in patients diag-
nosed with Kawasaki disease who have received treatment
in the first 10 days, while it is observed more frequently
in atypical KD and in patients with a delayed diagnosis,
because the process of inflammation is prolonged. One
should be careful in this respect and rare findings which
may be present in KD should be searched for with a careful
physical examination. Takayasu arteritis is observed very
rarely in the childhood. Recovery is achievable, though
with difficulty. Meticulous follow-up is mandatory and
blood pres lisure measurements should be done carefully.
Use of tosilizumab should be considered in treatment of
resistant TA patients. Since there is a limited number of
studies related with the prognosis of vasculitides in chil-
dren, our information in this area is limited. On the other
hand, an early and agressive treatment method has been
adopted in many pediatric rheumatology centers, because
especially ARVs show a severe prognosis. Since childhood
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vasculitides are observed rarely, further studies should be
designed as multi-center studies with long-term follow pe-
riods.
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