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Atopy in children with systemic onset juvenile idiopathic arthritis
(SoJIA) is associated with a worse outcome
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Abstract

Context: Atopy and systemic onset juvenile idiopathic arthritis (SoJIA) are two potential
outcomes of a dysregulated immune system. Although rare, SoJIA causes 60% of the morbidity
of JIA patients which exhibit a wide heterogeneity of prognosis and treatment. Co-morbidities
can complicate the responses to therapy.
Objective: To study the influence of co-existing atopy on the prognosis of SoJIA.
Materials and Methods: Patients diagnosed with SoJIA between Jan 2006 and Sep 2010 were
screened, enrolled in this prospective cohort study, and followed for 2 years. Management of
SoJIA patients was assessed by ACR Pedi30/50/70 criteria, laboratory variables, and systemic
feature score.
Results: At disease onset, 61 SoJIA patients (34 male and 27 female) were enrolled and were
divided into SoJIA patients with atopy (n¼ 27) or those without atopy (n¼ 34). Atopic group at
disease onset had significantly higher numbers of affected joints, ferritin levels and IgE serum
levels than the non-atopic group. At 3 and 6 months, fewer SoJIA patients with atopy reached
the ACR Pedi50 criteria (p50.02). During the 2 years of follow-up time, the number of infections
and the number of flares were significantly higher in the SoJIA with atopy group (p50.01).
Conclusion: Atopy may exert an adverse influence on SoJIA, as patients with atopy had a
more active disease at diagnosis and poorer outcome. This prospective study showed that the
TH1/TH2 hypothesis was too simplistic to explain the interaction between atopy and SoJIA.
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Introduction

Systemic onset juvenile idiopathic arthritis (SoJIA), a

chronic, inflammatory joint disease, accounts for approxi-

mately 4–20% of cases of juvenile idiopathic arthritis1–3.

SoJIA is characterized by spiking fevers, an evanescent

macular erythematous rash, arthritis in at least one joint for

six or more weeks, and one or more additional extra-articular

features, such as anemia, hepatosplenomegaly, lymphadenop-

athy, leukocytosis, thrombocytosis and serositis3,4. SoJIA can

entail frequent relapses of disease activity, a long disease

course that extends into adulthood, and long-term treatment5.

SoJIA patients exhibit a wide heterogeneity of symptoms

and responses to therapy1,6,7, and their treatment regimen is

based on recommendations by the American College of

Rheumatology1. Abnormalities in the innate immune

response play a significantly more prominent role in patho-

genesis of SoJIA compared to other subtypes of JIA, where

abnormalities in the adaptive immune response play a role8,9.

These data suggest that SoJIA is an autoinflammatory, rather

than an autoimmune disease.

Atopy usually appears during early childhood and affects

approximately 5.8% to 63.9% of children10. Atopy is

diagnosed based on both clinical symptoms (hay fever,

allergic asthma, allergic eczema and neurodermatitis) and at

least two positive laboratory tests or abnormal dermatologic

responses11. Pathologic features of atopic disorders consist of

elevated IgE serum concentrations, elevated Th2 type cyto-

kines (interleukin 4 (IL-4), IL-5, IL-13), and specific

responses to more than one environmental proteins in a

Skin Prick Test (SPT) or a Radio Allergo Sorbent test

(RAST)11. Atopy is thought to result from exposure to aero-

allergens which promote the differentiation of T helper (Th)

cells towards Th2 cells and induction of B lymphocytes to

produce specific IgE against the allergens. Th2 responses are

thought to reduce the maturation of Th1 responses. Th1 cells

appear involved in JIA12, although their role appears to be less

prominent in SoJIA than cells of the innate immune response,

including macrophages8,13,14.

Allergic conditions are thought to protect against the onset

of autoimmune diseases or modulate their severity, due to the

dichotomy of the association of the overactive T helper type 2

(Th2) lineage with allergic manifestations and association of

overactive Th1 with several autoimmune diseases15. However,

neither antagonism nor synergism was detected between the

presence of atopy and autoimmune diseases in a large survey
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of adults16. Likewise, type I diabetes did not significantly

affect the incidence of allergic symptoms17. Paradoxically,

highly elevated IgE serum concentrations significantly

increased the risk for eventual development of autoimmune

diseases18.

Atopy and autoimmune/autoinflammatory diseases are

immunopathologic conditions that involve both chronic

inflammation and hypersensitivity to exogenous and endogen-

ous antigens, respectively. Corticosteroids are used in treat-

ment of both diseases. Both atopy and SoJIA are associated

with low Natural Killer cytotoxic function19,20, higher num-

bers of Th17 cells and elevated IL-17 levels11,12,21.

Macrophage activation syndrome is associated with SoJIA

and high ferritin levels, but not atopy3,14. Atopy is

characterized by high levels of Th2 cytokines11 while SoJIA

is characterized by high IL-1, IL-6, and TNF-a proinflam-

matory cytokines3.

The effects of co-existing atopic disease and/or their

treatments on SoJIA disease activity or prognosis remain

unknown. In this study, we aimed to assess the influence of

atopic diseases on children with SoJIA.

Patients and methods

Patients

SoJIA patients were diagnosed by a rheumatologist using the

criteria for the JIA issued by ILAR, 200122 at Renji Hospital

from Jan 2006 to Sep 2010. Consecutive SoJIA patients were

invited to enroll. Exclusion criteria were infectious disease,

leukemia, lymphoma and other connective tissue diseases.

Ethics committee approval for this prospective study was

obtained at Renji Hospital, which is affiliated to Shanghai

JiaoTong University School of Medicine. Written, informed

consent was obtained from the parents and children.

The patients were assessed by our rheumatologist monthly

during the trial. A standardized data collection protocol was

used for all patients to record demographics (age, sex),

individual and family histories (first and second degree

relatives) of atopy, clinical JIA symptoms (systemic feature

score: fever, rash, lymphadenopathy in cervical, axillary,

inguinal regions, hepatomegaly, splenomegaly, and serositis;

joints with active disease), patients’ complete treatment

history (six months post disease onset), and laboratory

data (erythrocyte sedimentation rate (ESR), platelet (PLT),

C-reactive protein (CRP), ferritin, specific IgE concentra-

tions). Each of eight systemic features was given a score of

1 (present) or 0 (absent): fever; rash; lymphadenopathy in

cervical, axillary, and inguinal regions; hepatomegaly;

splenomegaly; and serositis. A summary score indicated the

number of features present (range 0–8)23. Assessment of the

arthritic involvement included number of inflamed joints

(the numbers of swollen/effused joints, or joints having at

least 2 of the following features: heat, limited range of

movement, and tenderness/pain on range of movement).

Atopy diagnosis had been recorded previously26. Briefly,

the atopic patients had positive serum specific IgE concen-

trations (40.70 kU/l), SPT results or individual and family

history of atopy (at least 2 of them were positive was regarded

as atopy). Additional variables including infection times,

results of SPT, RAST were also recorded.

Criteria for SoJIA improvement

Improvements were scored according to the criteria of the

American College of Rheumatology Pediatric 30% (ACR

Pedi 30), ACR Pedi 50 and ACR Pedi 70. Briefly, an ACR 30,

ACR 50, ACR 70 improvement indicated that at least 3 of 6

ACR Pedi variables improved by at least 30%, 50% or 70%,

respectively, and no more than one variable worsened by more

than 30%. The ACR Pedi variables were physician’s and

patients’/parents’ global assessment on a 10 cm visual-

analogue scale; functional ability (childhood health assess-

ment questionnaire CHAQ); number of active joints defined

by the presence of swelling, restricted motion accompanied

by pain or tenderness or both; number of joints with restricted

movement; and ESR.

Laboratory tests

Specific IgE antibodies directed against inhaled allergen

including dust mites, mold, pollen, herbs, cockroach, latex,

cat and dog hair, and food allergen including milk, eggs,

crabs, and shrimp were measured with Allergen ImmunoCAP

using the Pharmacia UniCAP System. The cut-off IgE level

was 0.35 kU/l and values 40.70 kU/l represented a positive

result. Serum total IgE was measured by nuclear medicine

laboratory in Renji Hospital with chemical luminous method.

Standard laboratory tests performed at Renji Hospital

measured the C-reactive protein (CRP), eosinophil cationic

protein (ECP), erythrocyte sedimentation rate (ESR) and

ferritin.

Skin prick test

All patients had undergone a SPT with a standardized

procedure, Briefly, the volar surface of the non-dominant

side forearm was injected in a grid pattern with a standard

panel of airborne allergen extracts, including the Ga2len Pan-

European Standard SPT Panel, sterile saline (0.9%; a negative

control) and histamine (10 mg/ml saline; a positive control).

After 15 min, one of two experienced blinded allergy nurses

assessed the SPT results: two wheal diameters at perpendicu-

lar angles were measured and expressed as the mean.

A positively scored wheal diameter was �3 mm larger than

the negative control.

Follow-up

After two-year follow-up period, we classified the disease

course of the SoJIA patients as monophasic, polycyclic or

persistent. Polycyclic disease was defined as alternating

periods of active disease and inactive disease for any period

of time and then recurrence of active disease24. Patients have

‘‘inactive disease’’ if they simultaneously meet all of the

following criteria: (1) No joints with active arthritis (using the

American College of Rheumatology definition of ‘‘active

joint’’); (2) No fever, rash, serositis, splenomegaly

or generalized lymphadenopathy attributable to JIA;

(3) No active uveitis (as examined by an ophthalmologist);

(4) Normal ESR or CRP (if both are tested, both must be

normal); (5) Physician global assessment of disease activity

indicates no disease activity (i.e. best score on the scale used)

(5). A SoJIA relapse was defined as a change in disease status
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from inactive to active; the major reasons included infection,

inappropriate drug tapering, cease of drug use and excessive

exertion.

Statistical analysis

Continuous variables are presented as medians and inter-

quartile ranges (IQR, the range between the 25th and 75th

percentile) due to non-normal distribution, which were

compared between atopy and non-atopy groups by the

Mann–Whitney U test. Categorical variables were expressed

by counts and percentages, and compared between different

groups by the Chi-square test or Fisher’s exact test. SAS

software package, version 9.2 (SAS Institute Inc., Cary, NC)

was used for the statistical analysis. All statistic assessments

were evaluated at a two sided a level of 0.05. Thus,

interpretation of no significant difference in a variable

between groups needed restraint.

Results

This prospective study enrolled 61 SoJIA patients diagnosed

by rheumatologists at the Renji Hospital between Jan 2006

and Sep 2010. The 34 boys and 27 girls had a mean current

age of 9.6 ± 3.3 years and a mean age at diagnosis of 7.4 ± 3.3

years, respectively. The patients were divided into an atopic

group (n¼ 27) and a non-atopic group (n¼ 34). The majority

of atopic patients were positive for inhaled allergy (77.8%),

food allergy (55.6%), and SPT (77.8%). The atopic group had

significantly higher median IgE, median ECP, median ferritin,

and the median number of affected joints at baseline than the

non-atopic group (all p� 0.016, Table 1).

At the 3rd month, the atopic group had a significantly

higher ESR, PLT and systemic feature score than the non-

atopic patients (all p� 0.023). The atopic patients had a

significantly higher frequency of elevated ferritin, and a lower

frequency of ACR Pedi 50 than non-atopic patients (both

p� 0.021) (Table 2). At the 6th month, the atopic group had

significantly higher median ESR and systemic feature score

than the non-atopic group (both p� 0.021). The atopic

patients had a higher frequency of elevated ferritin, and a

lower rate of ACR Pedi 30, ACR Pedi 50, and ACR Pedi

70 improvements than non-atopic patients (all p� 0.034)

(Table 2).

Although the course of SoJIA can be classified based on

clinical manifestations, such as the number of relapse and

remission, the number of patients classified as polycyclic in

this study was very small. We therefore grouped patients as

monophasic or non-monophasic (which included polycyclic

and persistant) and reanalyzed the data (Supplementary

Table 1). We showed that IgE levels were significantly

elevated in atopic patients in the monophasic as well as non-

monophasic groups compared to non-atopic patients

(p50.001). Systemic feature scores and the number of

joints affected were significantly higher in atopic patients in

the monophasic group compared to non-atopic patients

(p¼ 0.031 and 0.008, respectively). ECP values were also

significantly higher in atopic patients in non-monophasic

group compared to the non-atopic patients (p¼ 0.015). There

was also a significant elevation in ferritin levels among all

subjects in the atopic group compared to the non-atopic group

(p¼ 0.016) (Supplementary Table 1).

To determine whether the presence of atopy was

associated with an altered SoJIA progression profile, we

examined the JIA classification of the atopic and non-atopic

groups after 2 years. The mean follow-up duration was

27.1 ± 17.4 months among all SoJIA patients. The two groups

had used similar types of DMARDs (Methotrexate,

Cyclosporine and Leflunomide). Forty four (72.1%) SoJIA

patients were traced. Most of the 27 patients in atopic

group were classified as non-monophasic (74.1%). In contrast,

half of the 34 patients in the non-atopic group were

classified as monophasic and the other half as non-

monophasic, although the difference between groups did

not reach statistical significance. The number of JIA flares

of the atopic group was significantly higher than that of

the non-atopic group (p¼ 0.016) (Table 3), suggesting that

SoJIA patients with atopy have a higher risk for a worse

outcome.

Table 1. Demographics and characteristics of SoJIA at baseline.

Characteristic Non-atopy (n¼ 34) Atopy (n¼ 27) p Value

Current agea, years 10.5 (7.8, 12.5) 9.2 (6.2, 12.0) 0.266
Genderb (Boys) 22 (64.7) 12 (44.4) 0.186
Age at diagnosisa, years 7.4 (5.5, 9.9) 6.4 (4.0, 10.0) 0.424
Individual history of inhaled allergyb 0 (0.0) 21 (77.8) 50.001*
Individual history of food allergyb 0 (0.0) 15 (55.6) 50.001*
SPTb, positive 0 (0.0) 21 (77.8) 50.001*
Family history of atopyb 6 (17.6) 18 (66.7) 50.001*

Laboratory featuresa

IgE, IU/ml 69.3 (25.1, 294.0) 766.0 (248.0, 1045.0) 50.001*
ECP, mg/L 7.5 (4.7, 16.1) 23.8 (10.9, 35.8) 0.006*
CRP, mg/L 89.2 (44.6, 123.0) 91.0 (52.9, 133.0) 0.700
ESR, mm/h 75.0 (44.0, 96.0) 71.0 (55.0, 99.0) 0.481
Ferritin, ng/ml 1232.0 (199.0, 1500.0) 1500.0 (1500.0, 1500.0) 0.016*
Systemic feature score 4.0 (3.0, 5.0) 5.0 (3.0, 7.0) 0.072
Joints affected 2.0 (1.0, 4.0) 5.0 (3.0, 6.0) 50.001*

CRP, C-reactive protein; ECP, eosinophil cationic protein; ESR, erythrocyte sedimentation rate; IgE, immunoglobulin E;
SPT, skin prick test.

aContinuous data were presented as median (IQR), and compared between different groups by Mann–Whitney U test.
bCategorical variables were expressed by counts and percentages, and compared between different groups by the Chi-square test.
*p50.05 indicated a significant difference between the different groups.

178 W.-M. Zhang et al. Immunopharmacol Immunotoxicol, 2014; 36(2): 176–181

Im
m

un
op

ha
rm

ac
ol

og
y 

an
d 

Im
m

un
ot

ox
ic

ol
og

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
11

/0
8/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



Discussion

This prospective study of 61 SoJIA patients showed that atopy

and SoJIA are not mutually exclusive and atopy may be

associated with worse SoJIA symptoms and with significantly

greater difficulty in successful management of SoJIA. For

example, SoJIA patients with co-existing atopy at diagnosis

had significantly more affected joints and significantly higher

ferritin levels and IgE serum levels than SoJIA patients

without atopy. Improvement of SoJIA symptoms as measured

by the ACR Pedi 30, 50, and 70 scores occurred in

significantly fewer patients with atopy than those without

atopy. However, the finding that patients with SoJIA and

atopy experienced significantly more affected joints and a

significantly worse prognosis is analogous to the non-

monophasic disease course of most JIA patients with

polyarthritis24. The 44% prevalence of atopy in our SoJIA

patients was higher than the 14.5% prevalence of allergic

rhinitis and the 8.7% prevalence of atopic dermatitis in a

recent study of adult patients with juvenile idiopathic

arthritis25. Interestingly, we showed that SoJIA patients had

normal platelet values. Platelets are considered to be a

delayed inflammatory indicator, and this value did not rise

Table 2. Laboratory features of SoJIA patients at baseline, 3rd and 6th month.

Non-atopy (n¼ 34) Atopy (n¼ 27) p Value

ESR, mm/ha

Baseline 75.0 (44.0, 96.0) 71.0 (55.0, 99.0) 0.481
3rd month 13.5 (11.0, 36.0) 32.0 (17.0, 48.0) 0.011*
6th month 14.5 (7.0, 20.0) 25.0 (10.0, 36.0) 0.021*

PLT,� 109/La

Baseline Normal range (100–300) Normal range (100–300)
3rd month 302.0 (238.0, 364.0) 369.0 (320.0, 412.0) 0.023*
6th month 347.5 (247.0, 425.0) 391.0 (269.0, 456.0) 0.060

Ferritin, ng/ml
Baselinea 1232.0 (199.0, 1500.0) 1500.0 (1500.0, 1500.0) 0.016*
3rd monthbc 14 (41.2) 20 (74.1) 0.021*
6th monthbc 11 (32.4) 17 (63.0) 0.034*

Systemic feature scorea

Baseline 4.0 (3.0, 5.0) 5.0 (3.0, 7.0) 0.072
3rd month 1.0 (0.0, 3.0) 3.0 (2.0, 4.0) 0.004*
6th month 0.0 (0.0, 2.0) 3.0 (1.0, 4.0) 50.001*

Joints affected
Baselinea 2.0 (1.0, 4.0) 5.0 (3.0, 6.0) 50.001*
3rd monthbc 16 (47.1) 20 (74.1) 0.062
6th monthbc 12 (35.3) 16 (59.3) 0.108

ACR Pedi 30cd

3rd month 23 (67.6) 11 (40.7) 0.065
6th month 29 (85.3) 15 (55.6) 0.022*

ACR Pedi 50cd

3rd month 13 (38.2) 2 (7.4) 0.013*
6th month 22 (64.7) 7 (25.9) 0.006*

ACR Pedi 70cd

3rd month 9 (26.5) 2 (7.4) 0.092
6th month 19 (55.9) 4 (14.8) 0.003*

ESR: erythrocyte sedimentation rate; PLT: platelet count.
aContinuous data were presented as median (IQR), and compared between different groups by Mann–Whitney U test.
bFollow up measurements at 3rd and 6th month represented numbers of patients with rising values compared to baseline

values.
cCategorical variables were expressed by counts and percentages, and compared between different groups by the

Chi-square test.
dACR Pedi 30, ACR Pedi 50, ACR Pedi 70 was expressed as the number of patients who met ACR Pedi 30, ACR Pedi 50,

ACR Pedi 70 definitions at 3rd and 6th month.
*p50.05 indicated a significant difference between the different groups.

Table 3. Clinical features of SoJIA patients at the end of follow-up.

Non-atopy
(n¼ 34)

Atopy
(n¼ 27) p Value

Monophasica 0.099
Non-monophasic 17 (50.0) 20 (74.1)
Monophasic 17 (50.0) 7 (25.9)

Number of DMARDs takena 0.181
0 10 (29.4) 3 (11.1)
1 18 (52.9) 16 (59.3)
2 6 (17.6) 8 (29.6)

Number of Flaresb 0.016*
0 15 (44.1) 6 (22.2)
1 7 (20.6) 2 (7.4)
2 11 (32.4) 12 (44.4)
3 1 (2.9) 7 (25.9)

DMARDs: disease-modifying antirheumatic drugs.
aCategorical variables were expressed by counts and percentages, and

compared between different groups by the Chi-square test or Fisher’s
exact test.

bContinuous data were presented as median (IQR), and compared
between different groups by Mann–Whitney U test.

*p50.05 indicated a significant difference between the different groups.
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initially, or rise slowly. Additionally, platelets are normally

elevated in patients treated with hormones. Persistent inflam-

mation for over 6 months is quite normal in a chronic

inflammatory disease such as SoJIA.

Common dysregulated pathways that may contribute to the

augmented co-morbidity of atopy and SoJIA include Th17

cells, elevated IL-17 production, and NK cell cytotoxicity.

Th17 cells and the cytokines, IL-17A, and IL-23, likely

contribute to the persistence of chronic inflammation during

autoimmune diseases, as higher numbers of infiltrating Th1

and Th17 cells are present in the synovial milieu of SoJIA

patients13. Higher IL-17 concentrations in the synovial fluid

correlated with number of swollen joints, tender joints,

and joints with limited range21. Th17 cells, which produce

IL-17A, also appear to contribute to an atopic disease state by

at least three mechanisms: (i) IL-17A promotes B cell

immunoglobulin class switching to IgE; (ii) severity of atopic

dermatitis correlates with the number of infiltrating and

circulating Th17 cells; and (iii) IL-17A reduces filaggrin

mRNA expression, which helps maintain the epithelial

barrier. Higher numbers of Th17 cells were observed in

acute atopic dermatitis lesions but not chronic lesions26.

Secondly both SoJIA and atopy have been associated with low

cytotoxic activity of NK cells19,20,27. If chronic infections are

contributing to the continual innate response in atopy and/or

JIA, then the reduced NK cytotoxicity may prolong the

resolution of chronic infection.

Patients with atopic dermatitis (AD) have been shown to

harbor highly activated NK cells in vivo, as indicated by a

high spontaneous release of IL-4, IL-5, IL-13, and IFN-g
from isolated lesional NK cells. Analogous to the enhanced

polarization toward TH2 cells and their cytokines in early AD

lesions, the percentages of IL-5- and IL-13-producing NK

cells were significantly higher in patients with AD than in

healthy subjects26. It will be interesting to investigate the

percentage of activated NK cells in SoJIA patients with

concomitant atopy.

Circulating levels of ferritin are thought to play a role in

inflammation and to contribute to the pathogenesis of

macrophage activation syndrome (MAS), adult onset Still’s

disease (AOSD), catastrophic antiphospholipid syndrome

(cAPS), and septic shock28. Furthermore, the high ferritin

levels found in SoJIA may be associated with a future

propensity for macrophage activation syndrome (MAS)29,

which is characterized by fever, hepatosplenomegaly, lymph-

adenopathy, severe cytopenia, serious liver disease, intravas-

cular coagulation and/or neurological involvement. However,

we believe that we are the first to show elevation in ferritin

levels in SoJIA patients with concomitant atopy.

The limitations of this prospective study relate to the

relatively small group sizes which would reduce the ability to

detect significant differences in variables between the SoJIA

patients with atopy and SoJIA patients without atopy.

However, SoJIA is a relatively rare disease so we expected

slow recruitment. Despite the small group sizes, we are

confident of the significantly different variables (number of

active joints, ferritin level, improvement with ACR 30/50/

70% scales). A larger study may reveal that variables with

modest differences in this study may show significant

differences.

Our results do not support the hypothesis that allergic

syndromes reduce the incidence of SoJIA. In fact, atopy

appeared to augment the JIA symptoms and suggests that

timely diagnosis and treatment would benefit the patients. The

Th1/Th2 paradigm does not explain the relationship between

atopy and SoJIA.
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Supplementary Table 1. Clinical features of monophasic and non-monophasic SoJIA patients at baseline 

 All subject  Monophasic  Non-monophasic 

 

non-atopic 

(n=34) 

Atopic 

(n=27) P-value  

non-atopic 

(n=17) 

Atopic 

(n=7) P-value 

 non-atopic 

(n=17) 

Atopic 

(n=20) P-value 

IgE, IU/ml 69.3 (25.1, 294.0) 
766.0 (248.0, 

1045.0) 
<0.001  143.0 (25.1, 294.0) 

827.0 (245.0, 

2000.0) 
0.016  67.2 (34.4, 108.0) 

629.0 (274.0, 

1020.5) 
<0.001 

ECP, µg/L 7.5 (4.7, 16.1) 23.8 (10.9, 35.8) 0.006  9.5 (7.2, 19.0) 24.3 (10.5, 38.9) 0.162  6.2 (4.6, 13.8) 21.2 (11.3, 34.1) 0.015 

CRP, mg/L 89.2 (44.6, 123.0) 91.0 (52.9, 133.0) 0.700  78.7 (36.9, 113.0) 116.0 (93.4, 133.0) 0.092  102.0 (55.8, 126.0) 65.5 (44.3, 128.5) 0.493 

ESR, mm/h 75.0 (44.0, 96.0) 71.0 (55.0, 99.0) 0.481  76.0 (40.0, 101.0) 69.0 (65.0, 120.0) 0.525  75.0 (62.0, 91.0) 73.5 (55.0, 94.5) 0.692 

Ferritin, 

ng/ml 

1232.0 (199.0, 

1500.0) 

1500.0 (1500.0, 

1500.0) 
0.016  

1040.0 (199.0, 

1500.0) 

1500.0 (1500.0, 

1500.0) 
0.096  

1500.0 (890.0, 

1500.0) 

1500.0 (1500.0, 

1500.0) 
0.152 

Systemic 

feature score 
4.0 (3.0, 5.0) 5.0 (3.0, 7.0) 0.072  4.0 (3.0, 5.0) 6.0 (4.0, 8.0) 0.031  4.0 (3.0, 8.0) 5.0 (3.0, 6.5) 0.889 

Joints 

affected 
2.0 (1.0, 4.0) 5.0 (3.0, 6.0) <0.001  2.0 (1.0, 2.0) 6.0 (4.0, 6.0) 0.008  3.0 (2.0, 4.0) 4.0 (3.0, 6.0) 0.054 

IgE, Immunoglobulin E; ECP, eosinophil cationic protein; CRP，C-Reactive Protein; ESR, Erythrocyte sedimentation rate.  

 

Continuous data were presented as median (IQR), and compared between different groups by Mann-Whitney U test.  

 

*p<0.05 indicated a significant difference between the different groups. 
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