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ABSTRACT

Objectives: This study aims to determine the serum levels of interleukin-17A (IL-17A) in children with juvenile idiopathic arthritis (JIA) and analyze 
the correlation between IL-17A values and disease activity, certain clinical features, and laboratory markers of inflammation.
Patients and methods: The study included 30 children (7 boys, 23 girls; mean age 8.8±5.3 years; range 1 to 18 years), who had been diagnosed with 
JIA (18 children were diagnosed during the study period and 12 children were diagnosed before the start of the study) and had active disease during 
the study period. Control group included 30 healthy, age- and sex- matched children (9 boys, 21 girls; mean age 8.3±4.8  years; range 1 to 18 years). 
The enzyme-linked immunosorbent assay was used to assess the serum IL-17A levels of children with JIA in the active phase of the disease and control 
group. Clinical and laboratory features of the disease were evaluated for the children with JIA.
Results: Serum levels of IL-17A in children with JIA were significantly higher in comparison to control group. In children with JIA who were 
prospectively monitored, statistically significantly decreased IL-17A level was recorded in the inactive phase of the disease. The incidence of 
arthritis of coxofemoral joints was significantly more common, and the mean levels of erythrocyte sedimentation rate and C-reactive protein were 
significantly higher in the group of children with JIA with detectable levels of IL-17A. Children with JIA and detectable levels of IL-17A had significantly 
higher values of Juvenile Arthritis Disease Activity Score-27 in comparison to children with JIA and non-detectable IL-17A.
Conclusion: Assessment of serum IL-17A levels in early phases of JIA gives an opportunity for early detection of children that have higher risk for 
worse functional outcome.
Keywords: Disease activity; interleukin-17A; juvenile idiopathic arthritis.

Over the past several years, a number of studies 
have been conducted which point to the role of 
interleukin-17A (IL-17A) in the development of 
chronic arthritis. IL-17A has a role both at the 
initial stages of joint inflammation and in the 
destruction of joint cartilage and bone structures.1 
IL-17A binds to its receptors -IL-17 receptor 
A/IL-17 receptor C- on synoviocytes, endothelial 
cells, fibroblasts and osteoblasts and stimulates 
production of pro-inflammatory cytokines, 
chemokines and other inflammatory mediators, 
and also, interacts synergistically with other pro-
inflammatory cytokines such as IL-1, IL-6, and 
tumor necrosis factor alpha.2,3 

In the initial phases of chronic arthritis, 
IL-17A affects synovial hypercellularity.4 
A study conducted on the culture of synovial 
fibroblasts has shown that IL-17A stimulates the 
production of the vascular endothelial growth 
factor, which is important in the angiogenesis 
and the consequent synovial proliferation.5 In 
addition, IL-17A stimulates increased synoviolin 
expression, an E3 ubiquitin ligase, which causes 
an imbalance between proliferation and apoptosis 
of synoviocytes.6

Interleukin-17A stimulates the release 
of degradation enzymes from the matrix 
metalloproteinases family, which cause cartilage 
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destruction. The members of this family take 
part in the degradation of the extracellular matrix 
of the cartilage, primarily of proteoglycan and 
collagen.7,8 IL-17A may inhibit the synthesis of 
cartilage matrix proteins by direct influence on the 
chondrocytes.7 One of the crucial roles of IL-17A 
is the activation and mobilization of neutrophils. 
The increase in the neutrophil influx to the joints 
and the release of their proteolytic enzymes result 
in the degradation of the cartilage matrix and 
destruction of chondrocytes.9

The ultimate effect of IL-17A activity on 
the bone structure is the destruction of the 
bone. The research into cell cultures in animal 
models identified various mechanisms of IL-17A 
activity, which in sum make it a destructive 
cytokine locally.10,11 One of the effects of IL-17A 
on the bone structure is the disturbance of the 
receptor activator relationship between nuclear 
factor kappa beta ligand and osteoprotegerin. On 
the one hand, IL-17A increases the expression of 
receptor activator of nuclear factor kappa beta 
ligand, which has a central role in the stimulation 
of osteoclastogenesis, and on the other, it inhibits 
the expression of osteoprotegerin, which reduces 
the production of osteoclasts.12-14 Also, IL-17A 
enhance expression of macrophage-colony 
stimulating factor which has an important role in 
the differentiation and sustention of osteoclasts.2 
The negative correlation of osteoblastogenesis 
and the IL-17A level in the synovial fluid in 
children with juvenile idiopathic arthritis (JIA) 
confirms the role of IL-17A in the lesion in bone 
structures.15 The destruction of bone structures 
is also influenced by various proinflammatory 
mediators induced by IL-17A, such as IL-6, 
prostaglandin E2, nitric oxide, and others.10,16

At juvenile age, chronic joint inflammation 
is primarily manifested as JIA. The main 
criteria for diagnosing JIA are disease onset 
under the age of 16, arthritis of one or more 
joints, and continuous duration of arthritis for 
at least six weeks, where all other rheumatic 
and non-rheumatic diseases are excluded.17 
The International League of Associations for 
Rheumatology classification system (second 
revision) divides JIA into seven subtypes: systemic 
arthritis, oligoarthritis, rheumatoid factor (RF) 
negative polyarthritis, RF positive polyarthritis, 
enthesitis-related arthritis, psoriatic arthritis, 
and undifferentiated arthritis.18

Cytokines have a crucial role in maintaining the 
inflammatory process in children with JIA. The 
balance of cytokine secretion is disturbed, so the 
proinflammatory profile of cytokine is predominant, 
and their elevated level, both in peripheral blood 
and/or in synovial fluid, correlates with the 
activity of the disease.19,20 To our knowledge, only 
a limited number of studies have been carried out 
about the role of IL-17A in the pathogenesis of 
JIA. Most of those studies concluded that levels 
of IL-17A in synovial fluid and synovial tissue are 
increased in children with JIA.21-23 Stimulation 
of synovial fibroblasts of patients with JIA using 
recombinant IL-17A causes a multi-fold increase 
of IL-6, matrix metalloproteinase-1 and matrix 
metalloproteinase-3.22 The results of these studies 
pinpoint possible inflammatory and destructive 
potential of IL-17A in the pathogenesis of chronic 
arthritis in children.

In this study, we aimed to determine the serum 
levels of IL-17A in children with JIA and analyze 
the correlation between IL-17A values and disease 
activity, certain clinical features, and laboratory 
markers of inflammation.

PATIENTS AND METHODS

The study, which was conducted at regional 
University hospital (Institute for Child and Youth 
Health Care of Vojvodina) between January 
2011 and December 2013, included 30 children 
(7 boys, 23 girls; mean age 8.8±5.3 years; range 
1 to 18 years), who had been diagnosed with 
JIA (18 children were diagnosed during the study 
period and 12 children were diagnosed before 
the start of the study) and had active disease 
during the study period. Control group included 
30 healthy, age- and sex- matched children 
(9 boys, 21 girls; mean age 8.3±4.8  years; range 
1 to 18 years).

The study protocol was approved by the 
Hospital Ethics Committee. A written informed 
consent was obtained from all parents and children 
over the age of 10. The study was conducted in 
accordance with the principles of the Declaration 
of Helsinki.

Diagnosis and classification of JIA were 
established according to International League of 
Associations for Rheumatology revised criteria 
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for JIA.18 Clinical characteristics of patients with 
JIA are shown in Table 1. Activity of JIA 
was established based on the Juvenile Arthritis 
Disease Activity Score-27 (JADAS-27).24 The 
following information were collected: age at 
onset of JIA, duration of disease, number and 
localization of joint with active arthritis (joint 
with active arthritis is a joint with swelling not 
due to bony enlargement or, if no swelling is 
present, limitation of motion accompanied by 
either pain on motion and/or tenderness (The 
American College of Rheumatology definition), 
extra-articular clinical manifestations of JIA 
(enthesitis, acute uveitis, intermittent fever that 
lasts two or more weeks, transient erythematous 
rash, serositis, splenomegaly and generalized 
lymphadenopathy), erythrocyte sedimentation 
rate (ESR), C-reactive protein (CRP), leukocyte, 
hemoglobin, and thrombocyte counts. Exclusion 
criteria were acute infections in the last four 
weeks, chronic infection, other concurrent 
chronic diseases, immunodeficiency or orthopedic 
diseases.

Serum levels of IL-17A were determined in 
all 60 participants. Also, eight children with JIA 
(six with oligoarthritis and two with RF negative 

poliarthritis) were followed-up prospectively. The 
values of IL-17A levels in these eight patients were 
determined during the active phase of the disease 
and then again during the inactive phase (when 
Wallace criteria for clinically non-active phase of 
the disease were fulfilled and when JADAS-27 
was less than 1).25,26

The disease was considered to be inactive 
when there were no joints with active arthritis; no 
fever, rash, serositis, splenomegaly, or generalized 
lymphadenopathy attributable to JIA; no active 
uveitis as defined by the Standardization of 
Uveitis Nomenclature Working Group; when ESR 
and CRP levels were within normal limits, or 
if elevated, not attributable to JIA; when best 
possible physician's global assessment of disease 
activity score on the scale was used, and when 
duration of morning stiffness was ≤15 minutes 
according to Wallace criteria.25

Measurement of IL-17A in the serum was 
carried out in the laboratory of the Clinical Centre 
of Vojvodina in Novi Sad. The levels of IL-17A 
were determined by the quantitative enzyme-
linked immunosorbent assay, which contains 
the recombinant human IL-17A and biotinilized 
antibody targeting human IL-17A (RayBio® Human 

Table 1. Clinical characteristics of patients with juvenile idiopathic arthritis

Sex
Female 23 77
Male 7 23

Age at disease onset (year)   6.5±5.2
Age at study visit (year)   8.8±5.3
Duration of the disease (year)   2.3±3.4
JIA subtype

Oligoarthritis 17 57
Rheumatoid factor negative polyarthritis 7 23
Rheumatoid factor positive polyarthritis 1 3
Systemic arthritis 2 7
Enthesitis-related arthritis 2 7
Psoriatic arthritis 1 3

Disease activity
Juvenile Arthritis Disease Activity Score-27    15 6-47

Therapy at study visit*
Nonsteroidal anti-inflammatory drugs 25 83
Methotrexate 9 30
Sulfasalazine 1 3
Etanercept 1 3
Systemic corticosteroids 5 17
Intra-articular corticosteroids 5 17

SD: Standard deviation; * These are the drugs that patients were receiving at the time of involvement in the study. Some patients used several drugs 
simultaneously. After collecting of blood samples for the determination of interleukin-17A, therapy was adjusted with other necessary medications for the 
treatment of juvenile idiopathic arthritis.

Clinical parameters Juvenile idiopathic arthritis patients (n=30)

 n % Mean±SD Mean Range
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IL-17A enzyme-linked immunosorbent assay 
kit, RayBiotech, Inc., Norcross, Georgia, USA). 
According to the manufacturer’s specifications, 
the minimum detectable IL-17A levels that can 
be determined with the use of this test is 
15.63 pg/mL. All the procedures were carried 
out on the basis of the manufacturer’s instructions. 
The intensity of the stain reaction was determined 
by the ChemWell enzyme-linked immunosorbent 
assay reader. The absorption was measured with 
450 nm filters through the standard curve of the 
serially diluted standard. Based on the standard 
curve, the levels of IL-17A for all 60 participants 
were determined.

Statistical analysis

Student’s t, Mann-Whitney rank sum, 
Wilcoxon paired samples, Chi-square (c2), and 
Fisher’s exact probability tests were used to 
assess statistical significance. Spearman’s rank 
correlation test was used to assess correlations. 
A p value of <0.05 was considered statistically 
significant (STATISTICA [data analysis software 
system] version 8.0).

RESULTS

The percentage of children with detectable and 
undetectable values of IL-17A in the experimental 
and control group is shown in Table 2. In the 
group of children with JIA, the percentage 
of detectable IL-17A levels was statistically 
significantly higher than in the control group 
(c2=4.27; p=0.038).

In the group of children with JIA, the lowest 
detected value of IL-17A was 17.18 pg/mL and 
the highest was 175 pg/mL. In the control group, 
one child had IL-17A level of 24.93 pg/mL, while 
the other 10 children with detectable IL-17A 

levels had borderline value of 15.63 pg/mL. If 
the children with undetectable levels of IL-17A 
were eliminated, the mean values of IL-17A levels 
in the group of children with JIA and control 
group were 38.39 pg/mL and 16.47 pg/mL, 
respectively.

Levels of IL-17A in the group of children 
with JIA were statistically significantly higher 
than in the control group (Mann-Whitney U 
test, Z=3.384; p=0.001). Levels of IL-17A were 
prospectively monitored in eight children (6 with 
oligoarthritis and 2 with RF negative poliarthritis). 
In the active phase of the disease, all eight 
children had detectable levels of IL-17A. In the 
inactive phase of the disease, detectable levels 
of IL-17A were found in two (25%) patients 
(both with oligoarthritis). Among this subgroup 
of children, the levels of IL-17 were significantly 
decreased (Wilcoxon test, Z=2.520; p=0.012) in 
the inactive phase of the disease.

The prevalence of detectable and undetectable 
IL-17A levels was also analyzed in relation to 
the subtypes of JIA in the group of children in 
the active phase of the disease (Figure 1). The 
majority of children with detectable IL-17A levels 
had oligoarthritis. Approximately two thirds of 
the children with oligoarthritis had IL-17A 
values above the threshold of detectability. If we 
analyzed only these 11 children with detectable 
IL-17A levels, the mean value was 50.69 pg/mL 
(range 17.18 pg/mL to 175 pg/mL).

In more than two thirds of children with RF 
negative poliarthritis, serum levels of IL-17A were 
above 15.63 pg/mL. If we analyzed serum levels 
of IL-17A only in this subgroup of patients, the 
mean concentration of IL-17A was 22.18 pg/mL 
(range 17.18 pg/mL to 31.25 pg/mL). However, 
IL-17A was not detected in only one child with RF 
positive polyarthritis.

Table 2. Percentage of detectable and undetectable levels of interleukin-17A in 
children with juvenile idiopathic arthritis and healthy children

Children with JIA (n=30) 19 63 11 37
Healthy children (n=30) 11 37 19 63

IL-17A: Interleukin-17A; JIA: Juvenile idiopathic arthritis.

 Number of children (%)

Group IL-17A ≥15.63 pg/mL IL-17A <15.63 pg/mL

 n % n %
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Both patients with systemic arthritis had 
detectable IL-17A (mean 21.83 pg/mL, range 
18.73 pg/mL to 24.93 pg/mL). One of the two 
children who had enthesitis-related arthritis had 
detectable IL-17A (17.18 pg/mL).

The analysis of significance of the difference 
in the prevalence of detectable IL-17A levels 
between oligoarthritis and polyarthritis, as 
the two most widespread subtypes of JIA in 
our sample, revealed no statistical significance 
(the exact probability test; p=0.434). In addition, 
the difference in the IL-17A levels obtained in 
the groups of oligoarthritis and polyarthritis was 
not statistically significant (Mann-Whitney U test, 
Z=0.421; p=0.673). Analysis of the frequencies 
of detectable levels of IL-17A in children with 
oligoarthritis and other forms of JIA (except 
polyarthritis) showed no statistically significant 
difference (exact probability test, p=0.302).

We analyzed clinical features and laboratory 
parameters in subgroups with detectable and 
undetectable levels of IL-17A in children with JIA. No 
significant differences were detected in sexes (exact 
probability test, p=0.314), age at onset of disease 
(t test, t= -1.067; p=0.294), age at time of research 
(t test, t= -0.271; p=0.787) or duration of disease 
(t test, t=1.215; p=0.234) between the children with 
detectable and undetectable levels of IL-17A.

Children with JIA and detectable levels 
of IL-17A had significantly higher values of 
JADAS-27 in comparison to children with JIA 
and non-detectable IL-17A (t test, p=0.029).

Spreading to the cervical spine and arthritis 
of coxofemoral joints were only found in children 
with IL-17A levels above 15.63 pg/mL (3 children 
with affected cervical spine, seven children with 
arthritis of coxofemoral joints). In children with 
detectable levels of IL-17A, there was a statistically 
significant higher incidence of coxofemoral joint 
inflammation in comparison to the children with 
undetectable IL-17A levels (test of exact probability; 
p=0.024). The difference in the incidence of 
arthritis with other localizations between the 
children with detectable and undetectable IL-17A 
values was not statistically significant (p>0.05).

Mean values of ESR and CRP were significantly 
higher in the children with detectable IL-17A 
levels (p<0.01). There was a strong positive 
correlation between ESR values and the levels 
of IL-17A (Spearman’s rank correlation test, 
r=0.654; p=0.0001), as well as between CRP 
and IL-17A values (Spearman’s rank correlation 
test, r=0.733; p=0.0004). The mean values 
of hemoglobin and thrombocytes were not 
significantly different between the children with 
detectable and undetectable IL-17A levels (p>0.05) 

Figure 1. Prevalence of detectable and undetectable values of interleukin-17A 
in various subtypes of juvenile idiopathic arthritis. IL-17: Interleukin-17; 
RF: Rheumatoid factor.
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(Table 3). The number of leukocytes was above 
10x109/L in nine children (47%) with detectable 
IL-17A levels, while leukocyte count was within 
the range of reference values in the group with 
undetectable IL-17A levels.

DISCUSSION

In this study, we analyzed the relevance of IL-17A 
in JIA. We found a significantly higher presence of 
detectable levels of IL-17A, as well as significantly 
higher levels of IL-17A in children in the active 
phase of JIA compared to healthy children. 
Similarly, a group of Polish authors found that 
serum levels of IL-17A were significantly higher in 
children with JIA compared to healthy children.27 
In one Dutch study, increased serum levels of 
IL-17A were found in children with active disease 
and oligoarthritis or polyarthritis.28 Our study 
and the study of Polish authors involved mainly 
children with oligoarthiritis and polyarthritis, 
which certainly affected the results. In contrast to 
those results, in a recent study of a group of Italian 
authors, significantly elevated levels of IL-17A in 
children with JIA have not been detected.29

In this study, the potential role of IL-17A in 
the pathogenesis of JIA was also indicated by 
a significant drop in the level of this IL in the 
inactive phase of the disease in the prospectively 
monitored children. However, there were two 
children in whom the levels of IL-17A were still 
detectable in the inactive phase. A possible 
explanation is a potential residual subclinical 
inflammatory process, which requires further 
thorough monitoring of these children.

The analysis of IL-17A levels in certain subtypes 
of JIA confirmed that the majority of children 
with detectable levels of IL-17A had oligoarthritis. 

Also, more than two thirds with RF negative 
polyarthritis had detectable levels of IL-17A. The 
predominance of high IL-17A levels, even higher 
than in our research, in children with oligoarthritis 
and to a lesser extent with RF negative polyarthritis 
in comparison to other forms of JIA was found by 
other authors. In two studies which assessed the 
levels of IL-17A in oligoarthritis, polyarthritis and 
systemic arthritis, the mean values of IL-17A in 
the serums of children with oligoarthritis in the 
active phase were 354 pg/mL and 450 pg/mL, 
respectively, and the mean levels of IL-17A in 
children with poliarthritis in the active phase were 
65 pg/mL and 100 pg/mL, respectively.28,30

Latest research has partially changed the 
attitudes towards the pathogenic mechanisms 
in oligoarthritis and polyarthritis. Although the 
Th1 response has an important place in the 
pathogenesis of these forms of JIA, according 
to the latest findings, T helper (Th) 17 cells and 
IL-17A are singled out as a key mechanism for the 
induction and persistence of inflammation.31,32 
This is additionally supported by the higher 
prevalence of Th17 cells and IL-17A in the blood 
and/or synovial fluid of children with oligoarthritis 
and polyarthritis.22,28,30 The aggrecan peptides 
from the extracellular matrix belong to the most 
significant autoantigens that activate Th17 cells 
and induce the production of IL-17A in these 
children.33 In addition, proinflammatory cytokines, 
such as IL-6 or IL-1b in the microenvironment 
inside the joints of children with oligoarthritis 
and polyarthritis favor the differentiation of naive 
CD4+ T cells (Th0 lymphocytes) towards Th17 
cells, and this leads to the increased production 
of IL-17A.31

In our study, two children had systemic arthritis 
in the active phase, and both had detectable 
IL-17A levels, but this number is insufficient for 

Table 3. Distribution of laboratory parameters in relation to interleukin-17A levels in children with juvenile idiopathic 
arthritis

IL-17A >15.63 pg/mL 57±25 35-120 38±29 3-96 117±13 94-150 441±136 248-775
IL-17A <15.63 pg/mL 23±14 5-50 6±5 1-12 119±12 101-140 392±138 195-670
t-test 4.113 3.603 -0.329 0.933
p 0.0003 0.001 0.744 0.358

ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; Hb: Hemoglobin; TRC: Thrombocytes; SD: Standard deviation; IL-17A: Interleukin-17A.

 ESR (mm/h) CRP (mg/L) Hb (g/L) TRC (x109/L)

Level of IL-17A Mean±SD Range Mean±SD Range Mean±SD Range Mean±SD Range
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drawing valid conclusions. One of the crucial 
mechanisms involved in development of systemic 
arthritis is the uncontrolled activation of the innate 
immune response, which results in the release of 
proinflammatory cytokines such as IL-1, IL-6, 
IL-18 and proinflammatory S-100 proteins.31,34 
However, a study by British authors confirmed a 
significant presence of Th17 cells which secrete 
IL-17A in children with systemic arthritis.35 In 
contrast, in two studies that analyzed the levels of 
IL-17A in children with oligoarthritis, polyarthritis 
and systemic arthritis, IL-17A levels were not 
elevated in children with systemic arthritis.28,30

In our study, the difference in the incidence 
of detectable levels of IL-17A and the difference 
in IL-17A values between oligoarthritis and 
polyarthritis, the two predominant forms of 
JIA in the group studied, were not significant. 
Results of other authors indicate significantly 
higher IL-17A levels in children with oligoarthritis 
in comparison to other forms of JIA and 
significantly higher IL-17A levels in children 
with polyarthritis in comparison to systemic 
arthritis.28,30 The results of the studies mentioned 
confirm the role of IL-17A in the pathogenesis of 
oligoarthritis and polyarthritis. The inconsistency 
of our results with the results of other authors 
point to the need for further research on a larger 
sample.

The question that arises whether patients with 
detectable and undetectable IL-17A levels in the 
active phase of the disease could be differentiated 
on the basis of certain clinical and laboratory 
characteristics. The levels of IL-17A do not 
correlate with sex, age at onset of disease, age at 
time of research or duration of disease. Accurate 
appraisal of disease activity has a substantial 
role in the assessment of disease severity and 
prediction of disease outcome.24 In our study, 
values of JADAS-27 were significantly higher 
in children with detectable IL-17A levels. In the 
available literature, there are no data on the 
relationship of IL-17A and values of JADAS-27 
in children with JIA. Inflammation of the spine 
and coxofemoral joints is an indicator of more 
serious forms of the disease.19,36,37 In our study, 
spreading to the cervical spine and coxofemoral 
joints arthritis were only found in children with 
detectable IL-17A values in the active phase of 
JIA. Therefore, children with detectable IL-17A 
levels should be closely monitored, and such 

results imply that, on the basis of IL-17A values 
in the initial phase of JIA, it may be possible 
to select patients at a higher risk from a worse 
functional outcome.

The mean ESR values were significantly 
higher in children with detectable IL-17A levels 
in comparison to those with undetectable IL-17A 
values. In a study by Indian authors, which 
assessed the correlation between ESR and IL-17A 
levels in the synovial fluid, no significant difference 
was found.22 The difference in the results 
obtained may be the consequence of different 
methodologies of IL-17A identification and in the 
incomparability of the groups researched, since in 
our study, the prevalent forms were oligoarthritis 
and polyarthritis, while the study by the Indian 
authors dealt with enthesitis-related arthritis.

C-reactive protein is a more sensitive indicator 
of inflammation, because it reflects the real 
current inflammation level and spread of the 
disease.38 In our study, mean values of CRP were 
significantly higher in children with detectable 
levels of IL-17A, in comparison with the group 
of children with undetectable values of IL-17A. 
The synthesis of CRP is stimulated by IL-1 and 
IL-6.38 The biological activity of IL-17A is realized 
through various mechanisms, one of them being 
the stimulation of production of various cytokines, 
such as IL-1, IL-6 and others,39 which may be an 
explanation of the positive correlation of IL-17A 
levels and CRP. However, the results of some 
studies indicate that IL-17A directly stimulates 
hepatocytes to produce CRP, independently from 
IL-1 and IL-6.39-41 Strong positive correlation 
between values of IL-17A levels and the values of 
ESR and CRP in the active phase of JIA, which 
was identified in our study, indirectly points to the 
possible association of IL-17A with the severity 
and extensiveness of inflammation.

The increased leukocyte and thrombocyte 
counts and decreased hemoglobin values are 
other reliable markers of inflammation and degree 
of disease activity. In this study, an elevated 
leukocyte number was found in 47% of children 
in the group with detectable IL-17A values, and 
only one of them had systemic arthritis. To our 
knowledge, there are no data in the literature on 
the relationship of IL-17A and leukocyte number 
in children with JIA. However, in the patients 
with rheumatic arthritis, a significant correlation 
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was found between IL-17A levels in the synovial 
fluid and the number of leukocytes.42 In addition, 
the number of Th17 cells significantly correlated 
with the number of leukocytes in the synovial 
fluid.43

In our study, no significant difference was 
found in the mean values of hemoglobin between 
children with detectable and undetectable IL-17A 
levels. Also, no similar data on IL-17A and 
hemoglobin values in children with JIA were 
detected in the literature. However, analysis of 
the relationship of IL-17A and hemoglobin levels 
showed no significant correlation in patients with 
rheumatoid arthritis.42

No significant difference was found in our 
study in the mean thrombocyte count in children 
with detectable and undetectable IL-17A levels. 
Taking in consideration that the emergence of 
thrombocytosis in inflammation, including JIA, 
is primarily the consequence of IL-1, tumor 
necrosis factor alpha and IL-6,44,45 while IL-17A 
stimulates the production and displays the 
synergetic effects with these cytokines,39 the 
correlation of IL-17A levels and thrombocyte 
count could be expected, although it has not 
been proved in our study.

The main limitation of this study is a relatively 
small number of patients included. Evaluation 
of the accuracy of the results requires further 
confirmation in clinical practice and on a larger 
sample of patients, what may be the subject of 
some future studies.

In conclusion, precise defining of the role of 
IL-17A in JIA may contribute to understanding 
immune mechanisms which are not entirely 
explained, as well as the functional outcome, 
regarding the destructive potential of this IL. This 
study gives a small contribution to determining 
the significance of IL-17A in JIA. Increased levels 
of IL-17A in active phase of JIA, as well as 
significant decrease in serum IL-17A levels in 
prospectively followed group of patients in inactive 
phase of JIA, pinpoint to possible role of IL-17A 
in the pathogenesis of JIA. In our study, we found 
significantly higher values of JADAS-27 in group 
of children with detectable IL-17A levels. Also, 
arthritis of coxofemoral joints was only found in 
children with detectable IL-17A values. These facts 
are important because they open a window of 
possibility for early detection of children that have 

higher risk for worse functional outcome if IL-17A 
would be determined in early phases of JIA.
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