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Abstract

Objectives: To determine the incidence and clinical features of paediatric primary vasculitis in
patients from one centre in Eastern China.

Methods: Medical records of paediatric patients diagnosed with primary vasculitis between
January 1999 and December 2013 were retrospectively reviewed. For Henoch—Schénlein purpura
(HSP) and Kawasaki disease (KD), patients included in the analyses had data available for the
previous 5 years.

Results: In total, 1896 patients were identified, of whom 1100 had HSP, 760 had KD, 23 had
Takayasu arteritis, five had polyarteritis nodosa, four had cutaneous polyarteritis, three had Behget’s
disease and one had microscopic polyangiitis. Of the 615 patients with HSP included in the analyses,
49.8% had HSP nephritis (for 90% of whom it occurred within | week of disease onset). Of the 470
patients with KD included in the analyses, |3.8% were diagnosed with incomplete KD and 29.0% had
a concurrent coronary artery lesion. For the 23 patients with Takayasu arteritis, the common clinical
symptoms were hypertension, asphygmia/weak pulse and heart failure; only one of these patients had
been diagnosed at an early disease stage. The five patients with polyarteritis nodosa received
immunosuppressant therapy following diagnosis. Other vasculitides were uncommon.
Conclusions: The most common primary vasculitides in this population of children from Eastern
China were HSP and KD; other vasculitides were rare. Paediatricians should be suspicious of
vasculitis when there is evidence of systemic inflammation and multisystem disease that cannot be
explained by one specific disorder.

Keywords
Children, vasculitis, paediatric vasculitis, Henoch—Schénlein purpura, Kawasaki disease

Date received: 26 July 2015; accepted: 13 November 2015
Corresponding author:

Nephrology and Rheumatology Department, Shanghai Wei Zhou, 1678 Dongfang Road, Pudong District,
Children’s Medical Centre, School of Medicine, Shanghai Shanghai, China.
Jiao Tong University, Shanghai, China Email: scmckidney@163.com

@ ® @ Creative Commons CC-BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

3.0 License (http://www.creativecommons.org/licenses/by-nc/3.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access page
(https://us.sagepub.com/en-us/nam/open-access-at-sage).



Mao et al.

711

Introduction

Paediatric primary vasculitides are hetero-
geneous disorders characterized by blood
vessel inflammation leading to tissue or
organ injury. The incidence and distribution
of paediatric primary vasculitides both vary
among different regions and populations.'
The most common paediatric vasculitides
are Henoch—Schoénlein purpura (HSP) and
Kawasaki disease (KD).! Other vasculitides,
such as Takayasu arteritis, polyarteritis
nodosa and antineutrophil cytoplasmic anti-
body (ANCA) type vasculitides (e.g.
Wegener’s granulomatosis, microscopic
polyangiitis) are relatively uncommon and
often present with nonspecific symptoms,
which can lead to diagnostic delay.' The
diagnosis and therapy for all of these
vasculitides are challenging.’

The incidence of paediatric primary vas-
culitides in China is not well characterized.
The purpose of this study was to ascertain
the incidence and clinical features of these
related conditions from data collected at one
centre in Eastern China over a l14-year
period. Medical records from patients who
had been diagnosed with a primary vascu-
litis at Shanghai Children’s Medical Centre
between January 1999 and December 2013
were reviewed, and a retrospective analysis
of data obtained over the last 5 years was
used to ascertain the main features and
outcomes of several primary vasculitides.

Patients and methods
Data collection

Paediatric inpatients, aged < 18 years, diag-
nosed with a primary vasculitis between
January 1999 and December 2013, were
eligible for study inclusion. Data from
relapse cases were excluded. Patients were
recruited from the rheumatology, cardi-
ology, respiratory and surgical departments
of the Shanghai Children’s Medical Centre,
which is affiliated to the College Of

Medicine, Shanghai Jiaotong University.
Patient characteristics, clinical and labora-
tory data, therapy and prognosis were
obtained from the patients’ medical his-
tories. Informed consent was obtained
from patients’ parents or carers and the
protocol was approved by the ethics com-
mittee of Shanghai Children’s Medical
Centre.

Diagnosis and classification of childhood
primary vasculitis were both made accord-
ing to European League Against
Rheumatism and Pediatric Rheumatology
European Society-endorsed consensus cri-
teria.>* Incomplete KD was diagnosed
based on echocardiography according to
American Heart Association criteria.’
The diseases were classified as follows:
large vessel vasculitis, Takayasu arteritis;
medium-sized vessel vasculitis, childhood
polyarteritis nodosa, cutaneous polyarteri-
tis, KD; small vessel vasculitis, HSP, micro-
scopic  polyangiitis; other vasculitides,
Behget’s disease.

Statistical analyses

Descriptive statistics, using SPSS® version
16.0 (SPSS Inc, Chicago, IL, USA), for
Windows®, were used to summarize
patients’ characteristics. Data were pre-
sented as mean = SD or median (interquar-
tile range). For HSP and KD, only patients
with data recorded over the previous 5 years
were included in the analyses.

Results
Study population

In total, 1896 paediatric patients were
hospitalized with a first-time diagnosis of
vasculitis over the 14-year study period. The
most commonly reported vasculitides were
HSP (n=1100; 58%) and KD (n=760;
40%), as shown in Table 1. Other vasculi-
tides (Takayasu arteritis, polyarteritis
nodosa, cutaneous polyarteritis, microscopic
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Table |. Newly diagnosed paediatric inpatients
with a primary vasculitis; retrospective review of
data from Shanghai Children’s Medical Centre overa
|4-year period (1999-2013); n=1896.

Disease Patients, n %
Henoch—Schénlein purpura 1100 58
Kawasaki disease 760 40
Other vasculitides

Takayasu arteritis 23 |

Polyarteritis nodosa
Cutaneous polyarteritis
Microscopic polyangiitis
Behget’s disease

10.8

w — A U

polyangiitis and Behget’s disease) accounted
for the remaining 2% of cases.

Henoch—Schonlein purpura

Of the 1100 patients with HSP, only those
with data recorded over the previous 5 years
were included in the analysis. For these 615
patients (352 male; 263 female), the male-to-
female ratio was 1.3:1.0 (Table 2).
Mean+SD age at the first onset was
6.8 +2.8 (range, 2-16 years). All patients
developed nonthrombocytopenic palpable
purpura during the disease course, most of
which were distributed on the lower limbs.
Approximately 13.5% patients showed pur-
pura on upper limbs and/or face. Arthralgia
occurred in ~57.8% patients and abdominal
pain in 49.9% patients. Bloody stools were
reported in 6.0% of patients. For the 49.8%
patients with renal involvement, presence of
haematuria or haematuria with proteinuria is
showin in Table 2. Approximately 90% of
patients who experienced nephritis did so
within 1 week of disease onset; 98.6% of
patients who experienced nephritis did so
within 1 month of disease onset. The remain-
ing 1.4% of patients developed nephritis
between 1 and 6 months after disease onset.

Analysis of laboratory data showed the
mean = SD complete blood cell count was

Table 2. Clinical features of patients with
Henoch—Schénlein purpura; data obtained over the
previous 5 years.

Clinical features Value
Patients, n 615
Sex, male: female 1.34:1.0
Age, years, mean = SD 6.8+28
Purpura, n (%) 615 (100.0)
Arthralgia, n (%) 355 (57.8)
Abdominal pain, n (%) 307 (49.9)
Nephritis, n (%) 306 (49.8)
Isolated haematuria, n (%) 16 (5.3)
Mild proteinuria and 237 (77.3)
haematuria, n (%)
Moderate proteinuria 21 (6.9)
and haematuria, n (%)
Severe proteinuria and 32 (10.5)

haematuria, n (%)

Mild, <25 mg/kg/day; moderate, 25 mg/kg/day—50 mg/kg/
day; severe, >50 mg/kg/day.

12.2+5.1 x 10°/1, the mean + SD C-reactive
protein (CRP) was 9.5+ 16.1 mg/l and the
mean + SD erythrocyte sedimentation rate
(ESR) was 17.5£16.3mm/h. Albumin
levels were within the normal range.

Kawasaki disease

Data from the previous 5 years were avail-
able for 470 of the 760 patients with KD. As
shown in Table 3, there were more male than
female patients: the male-to-female ratio
was 1.7:1.0 and the median age of onset
was 15 months (range, 2 months to 10
years). The median fever duration before
admission was 6 days (range, 1-30 days).
Laboratory data for these patients on
admission are shown in Table 3; acute
phase reactants were elevated.

Patients with incomplete KD (n=065;
13.8%) were treated with intravenous
immunoglobulin (IVIG) 2g/kg. Although
most patients responded to such therapy
and their body temperature returned to
normal, 28 patients (5.9%) failed to respond
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Table 3. Clinical features of patients with Kawasaki disease; data obtained over the previous 5 years.

Clinical feature Value

Patients, n 470

Sex, male:female 1.71:1.0

Age, median (range) I5 (2 months—10 years)
Fever duration, days, median (range) 6 (1-30)
C-reactive protein*, mg/l, median (IQR) 48 (20-87)
White blood cell count*, x 10%/1, median (IQR) 13.5 (10.5-17.6)
Erythrocyte sediment rate®, mm/h, median (IQR) 75 (50-96)
Pplatelet®, x 107/1, median (IQR) 312 (239-410)
Albumin*g/l, median (IQR) 31.6 (28.6-35)
Incomplete Kawasaki disease, n (%) 65 (13.8)
Failure to respond to initial IVIG therapy n (%) 28 (5.9)

Coronary artery lesion: normal (%); CAD (%); CA (%)

334 (71); 120 (25.6); 16 (3.4)

Data recorded on admission.

IQR, interquartile range; IVIG, intravenous immunoglobulin; CAD, coronary artery dilatation; CA, coronary aneurysm.

to the first course of IVIG (i.e., persistent or
recrudescent fever >36 h after completion of
the initial infusion) and so received a second
course of IVIG.

Takayasu arteritis

In total, 23 patients (seven male and 16
female) had Takayasu arteritis with a
mean + SD age at onset of 10.544.5 years.
Thirteen (56.5%) patients had concomitant
hypertension, 10 (43.5%) had concomi-
tant heart failure, 12 (52.2%) had concomi-
tant asphygmia or weak pulse, seven
(30.4%) had concomitant weak pulse,
seven (30.4%) had concomitant blood pres-
sure asymmetry on both upper limbs, four
(17.4%) had concomitant fever, four
(17.4%) had concomitant vascular murmur
on upper limbs and seven (30.4%) had
elevated CRP and ESR levels. Computed
tomography (CT) and magnetic resonance
imaging (MRI) scans showed that 19
(82.6%) patients had aortic stenosis and
five (21.7%) had renal artery stenosis.
Overall, five (21.7%) patients had common
carotid artery involvement, four (17.4%)
had stenosis and one had carotid artery

thickening. Three (13.0%) patients had sub-
clavian artery involvement.

Of the 23 patients with Takayasu arter-
itis, 11 (47.8%) patients had received cor-
ticosteroids  (either standard oral or
intravenous regimens) and immunosuppres-
sants, and four (17.4%) had undergone
vascular surgery. Most patients (n=22)
were diagnosed with late-stage disease;
only one patient was diagnosed with early
stage disease: this patient was admitted to
hospital because of blood pressure asym-
metry on both upper limbs. A CT scan
showed common carotid artery thickening
with elevated CRP and ESR levels. He
received corticosteroids and was stable for
the following year with white blood cell
(WBC) count and CRP level returning to
within the normal range.

Polyarteritis nodosa

Five patients (four boys, one girl) had
polyarteritis nodosa. The mean+SD age
at onset was 13.4 + 3.1 years (range 10-16
years). All five patients had fever on admis-
sion, three presented with skin involve-
ment (livedo reticularis and/or tender
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subcutaneous nodules), one patient had
myalgia, two had renal involvement, four
had necrotizing vasculitis (as identified on
skin biopsy), and one had thickening of the
proximal left radial artery, as shown by
ultrasound examination. All five patients
had negative antinuclear antibody ANA and
ANCA blood tests, but four of them had
highly elevated CRP and ESR levels. Four
patients received corticosteroids and two
received mycophenolate mofetil (standard
regimens).

Cutaneous polyarteritis

Four patients (two of each sex) had cutane-
ous polyarteritis. The mean+SD age at
onset was 8 2.8 years (range 4-11 years).
All patients were admitted to hospital
because of livedo reticularis or subcutaneous
nodules, and skin biopsies showed necrotiz-
ing nongranulomatous vasculitis. One
patient had concomitant tuberculosis. Two
patients were treated with standard regi-
mens of corticosteroids; the other two were
treated with standard regimens of nonster-
oidal anti-inflammatory drugs.

Microscopic polyangiitis

The one patient with microscopic polyangiitis
was a l5-year-old girl who presented with
repeated cough, polypnea and a history of
bloody sputum for the previous 7 months. She
was admitted to the respiratory department
for a fibrebronchoscopy. The ANCA test was
positive for perinuclear ANCA and antimye-
loperoxidase antibodies, and negative for
cytoplasmic and antiproteinase 3 antibodies.
The test for antiglomerular basement mem-
brane antibodies was negative. The peripheral
blood cell count was as follows: WBC count
9.3 x 10°/1, haemoglobin 98 g/1, platelet count
426 x 10°/1. Renal function was within the
normal range. Pulmonary function was mildly
restrictive with forced expiratory volume in 1s
73.7% of predicted value.

Behcet’s disease

Retrospective review of the data showed
that three patients (aged 8, 9 and 10 years)
had been diagnosed with Behget’s disease. In
two patients, disease onset started as nodu-
lar erythema on upper and lower limbs, and
on the face. Both patients had oral ulcers
and eye involvement (blurred vision, later
diagnosed as uveitis). In two patients, ESR
was elevated. One patient developed hyper-
tension. Two patients received corticoster-
oids combined with cyclosporine. The third
patient showed atypical Behget’s disease. He
was a 9-year-old boy admitted to the cardi-
ology department because of intermittent
haemoptysis, which had lasted 18 days, and
mass occupation in the right atrium and
ventricle as shown by echocardiography.
Over the previous year he had experienced
repeated bouts of erythema nodosum and
oral ulcers, and had received standard cor-
ticosteroid treatment. After excluding endo-
carditis and tumours, this patient underwent
surgery for the mass excision. The biopsy
showed fibrinoid necrosis and inflammatory
cell infiltration and the patient was diag-
nosed with Behget’s disecase. The patient
was subsequently prescribed standard
courses of corticosteroids and mycopheno-
late mofetil.

Discussion

As far as we are aware, this is the largest
data set describing the incidence and clinical
features of paediatric primary vasculitides in
a Chinese population. As expected, HSP and
KD were the most common of the childhood
vasculitides, although other types of vasculi-
tides were observed (in low numbers). This
tertiary hospital in Shanghai receives
patients from surrounding cities, therefore
the distribution of paediatric primary vas-
culitides observed in this study probably
represents the prevalence of these conditions
in Eastern China.
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Henoch—Schoénlein purpura was the most
common paediatric primary vasculitis in this
retrospective review of data. Age at first
onset ranged between 2 and 16 years, and
50% of patients developed renal involve-
ment (most of them within 1 week of disease
onset). This finding is in agreement with
other research, which showed that the pro-
portion of renal involvement can vary
between 20 and 56%.° It has been estimated
that up to 20% of children with HSP
nephritis may develop chronic kidney dis-
ease, with up to 2% progressing to end stage
renal disease.®® As we previously reported,
age>6 years, presence of purpura other
than on lower limbs and a positive faecal
occult blood test were independent risk
factors for developing HSP nephritis.” The
prognosis for these patients needs further
study. To-date, there are no reports of renal
failure or chronic renal insufficiency from
the patients involved in the present review.

Kawasaki disease was the second most
popular vasculitis observed in the present
paediatric population. This observation is
different from the results of a 10-year retro-
spective study of Taiwanese data,'® which
reported more patients with KD than HSP
from one centre in Taiwan. However, the
prevalence of disecases may differ, based on
the population studied. Nevertheless, the age
distribution at onset observed in this present
study was similar to that found in other
reports.'®!! Although the proportion of cor-
onary artery dilatation and coronary aneur-
ysm was much lower than that reported in the
Taiwanese study,'? the incidence of coronary
aneurysm was similar to that reported from
patients in the USA.>'" Inflammatory mar-
kers, CRP and ESR, were highly elevated in
patients included in the present study. The
proportion of patients with incomplete KD
was lower than that observed in studies in
Germany and Japan'*'* and the proportion
of patientsretreated with IVIG was lower in
the present study than that found in a study
of US-based patients.'

Takayasu arteritis was the third most
common primary vasculitis observed at our
centre. Clinical symptoms combined with
imaging were used for diagnosis. However,
the early manifestation of Takayasu arteritis
was unspecific and so most of the patients
were not diagnosed until they experienced
cardiovascular involvement. At the late
stage of Takayasu arteritis, therapy is pal-
liative and patients have a poor prognosis.
Importantly, Takayasu arteritis therefore
requires carly diagnosis for the best out-
come. If the condition is diagnosed at an
early stage, remission may be induced by
high-dose glucocorticoids and immunosup-
pressive agents.'” The big challenge is that
each child with suspected Takayasu arteritis
requires a thorough diagnostic evaluation to
exclude other conditions and to confirm the
presence of vascualitis.'® As reported by
Dagna et al,'” pentraxin-3 may be a useful
biomarker for defining disease activity in
patients with Takayasu arteritis.

There were few reports of polyarteritis
nodosa from the present retrospective study
in Eastern China. Similar to other surveys,
fever and elevated acute phase reactants
were commonly found in these patients.'®!°
Corticosteroids were the cornerstone thera-
pies for these patients. As reported by
Fernanda et al,*® mycophenolate mofetil
therapy is effective in patients refractory to
corticosteroids. Cutancous polyarteritis was
rare and all patients presented with livedo
reticularis  or  subcutaneous nodules.
Behget’s disease was also rare: one patient
presented with an atypical manifestation of
haemoptysis and a mass occupying the right
atrium and ventricle.

A limitation of this study is that
the data were obtained from only one
centre in China. In addition, the data
were retrieved from medical records and
so not all information was available,
particularly that for patients with mild dis-
ease. Furthermore, the clinical features
were reported at the time of diagnosis, so
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long-term follow up of these patients
remains to be analysed.

In conclusion, paediatric vasculitides rep-
resents a challenging and complex group of
conditions. The most common forms are
HSP and KD. Other forms are relatively
rare in children, but carry significant mor-
bidity and mortality. Paediatricians should
be suspicious of vasculitis when there is
evidence of systemic inflammation and mul-
tisystem disease that cannot be explained by
one specific disorder. A priority should be to
develop biomarkers to detect paediatric
vasculitides at an early stage.
Immunosuppressant therapies, such as
mycophenolate mofetil, maybe useful in
the treatment of vasculitis but there is a
need for more research into effective and
well-tolerated therapies.

Acknowledgements

This study was supported by the National
Natural Science Youth Foundation of China
(81100535).

Declaration of conflicting interest

The authors declare that there are no conflicts of
interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

References

1. Weiss PF. Pediatric vasculitis. Pediatr Clin
North Am 2012; 59: 407-423.

2. Monach PA. Biomarkers in vasculitis. Curr
Opin Rheumatol 2014; 26: 24-30.

3. Jennette JC, Falk RJ, Andrassy K, et al.
Nomenclature of systemic vasculitides.
Proposal of an international consensus con-
ference. Arthritis Rheum 1994; 37: 187-192.

10.

11.

12.

Ozen S, Ruperto N, Dillon MJ, et al.
EULAR/PReS endorsed consensus criteria
for the classification of childhood vasculi-
tides. Ann Rheum Dis 2006; 65: 936-941.
Newburger JW, Takahashi M, Gerber MA,
et al. Diagnosis, treatment, and long-term
management of Kawasaki disease: a state-
ment for health professionals from the com-
mittee on Rheumatic fever, Endocarditis,
and Kawasaki disease, council on cardio-
vascular disease in the young, American
heart association. Pediatrics 2004; 114:
1708-1733.

. Narchi H. Risk of long term renal impair-

ment and duration of follow up recom-
mended for Henoch-Schonlein purpura with
normal or minimal urinary findings: a sys-
tematic review. Arch Dis Child 2005; 90:
916-920.

. Gardner-Medwin JM, Dolezalova P,

Cummins C, et al. Incidence of Henoch-
Schénlein purpura, Kawasaki disease, and
rare vasculitides in children of different
ethnic origins. Lancet 2002; 360: 1197-1202.

. Goldstein AR, White RH, Akuse R, et al.

Long-term follow-up of childhood Henoch-
Schoénlein nephritis. Lancet 1992; 339:
280-282.

. Mao Y, Yin L, Huang H, et al. Henoch-

Schonlein purpura in 535 Chinese children:
clinical features and risk factors for renal
involvement. J Int Med Res 2014; 42:
1043-1049.

Teng MC, Wang LC, Yu HH, et al.
Kawasaki disease and Henoch-Schénlein
purpura - 10 years’ experience of childhood
vasculitis at a university hospital in Taiwan.
J Microbiol Immunol Infect 2012; 45: 22-30.
Son MB, Gauvreau K, Ma L, et al.
Treatment of Kawasaki disease: analysis of
27 US pediatric hospitals from 2001 to 2006.
Pediatrics 2009; 124: 1-8.

Huang WC, Huang LM, Chang IS, et al.
Epidemiologic features of Kawasaki disease
in Taiwan, 2003-2006. Pediatrics 2009; 123:
e401-e405.

. Manlhiot C, Christic E, McCrindle BW,

et al. Complete and incomplete Kawasaki
disease: two sides of the same coin. Eur J
Pediatr 2012; 171: 657-662.



Mao et al.

717

14.

15.

16.

17.

Sudo D, Monobe Y, Yashiro M, et al.
Coronary artery lesions of incomplete
Kawasaki disease: a nationwide

survey in Japan. Eur J Pediatr 2012; 171:
651-656.

Mukhtyar C, Guillevin L, Cid MC, et al.
EULAR recommendations for the manage-
ment of large vessel vasculitis. Ann Rheum
Dis 2009; 68: 318-323.

Brunner J, Feldman BM, Tyrrell PN, et al.
Takayasu arteritis in children and adoles-
cents. Rheumatology (Oxford) 2010; 49:
1806-1814.

Dagna L, Salvo F, Tiraboschi M, et al.
Pentraxin-3 as a marker of disease activity in

18.

19.

20.

Takayasu arteritis. Ann Intern Med 2011;
155: 425-433.

Mondal R, Sarkar S, Pal P, et al. Childhood
Polyarteritis Nodosa: a prospective multi-
centre study from eastern India. Indian J
Pediatr 2013; 81: 371-374.

Jelusic M, Vikic-Topic M, Batinic D, et al.
Polyarteritis nodosa in Croatian children: a
retrospective study over the last 20 years.
Rheumatol Int 2013; 33: 3087-3090.
Fernanda F, Serena C, Giustina R, et al.
Mycophenolate mofetil treatment in two
children with severe polyarteritis nodosa
refractory to immunosuppressant drugs.
Rheumatol Int 2012; 32: 2215-2219.



