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Abstract

Background: The aim of this study was to investigate the disease characteristics of children with juvenile idiopathic
arthritis (JIA) in southeast Turkey.

Methods: The International League of Associations for Rheumatology (ILAR) criteria were used to diagnose JIA. Hos-
pital records of the Pediatric Rheumatology Unit, of the Dicle University Hospital, were reviewed retrospectively and
demographic, clinical and laboratory data were recorded.

Results: Totally 213 children (103 boys, 110 girls), with an age range of 1.6-18 years were enrolled. The mean age of
the disease onset was 8.1 years. Polyarticular type was the most common (42.3%) presentation. The frequencies of other
JIA subtypes were as follows: oligoarticular 37.1%, systemic 8.9%, enthesitis-related arthritis (ERA) 10.8% and psoriatic
arthritis 0.9%. The knees (74.2%) and ankles (54.0%) were the most commonly affected joints. Uveitis was found in
4.2% of patients. Anti-nuclear antibodies were positive in 11.7% and HLA-B27 in 2.8% of patients. Active disease was
seen in 57 (26.7%) patients at the last visit.

Conclusion: In the present study, polyarticular JIA was the predominant subtype and there were fewer patients with pos-

itive ANA or uveitis compared to previous studies. Hippokratia 2015, 19 (1): 63-68.
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Introduction

Juvenile idiopathic arthritis (JIA) is one of the most
common pediatric rheumatologic disorders. The etiology of
JIA is unknown. The term JIA encompasses a heterogeneous
group of diseases that are characterized by arthritis begin-
ning before 16 years of age and lasting for at least 6 weeks'-.
Previously, JIA was called juvenile rtheumatoid arthritis
(JRA) by the American College of Rheumatology (ACR)
and juvenile chronic arthritis (JCR) by the European League
Against Rheumatism (EULAR). Currently it is called JIA,
a term coined by the International League of Associations
for Rheumatology (ILAR)3. JIA has a significant degree of
morbidity and disability that negatively affects quality of life
and daily activities*. The incidence and prevalence of JIA
varies according to geography and ethnicity®. Studies have
reported the incidence to be 2-20/100,000 and prevalence to
be 7-400 per 100,000 children®’.

The clinical and laboratory findings of JIA vary be-
tween different populations®®. Some studies reported that
the disease is more widespread among children living in

North America and Europe, compared to those living in
Asia and Africa®.

The heterogeneous nature of the disease, lack of a spe-
cific diagnostic test and discrepancies in the classification
of the disease lead to difficulties when comparing patients
from different ethnic origins and geographic regions.

The management of the disease is time-consuming
and the drugs used to treat it frequently cause adverse ef-
fects!'"12. Although there are previous studies on possible
prognostic factors in JIA, there is no consensus on definite
prognostic factors for the disease'>!*.

To our knowledge, there is no large previous study on
JIA in southeastern Turkey. Therefore, in this retrospective
study, we aimed to evaluate the clinical and laboratory
features of children with JIA in southeastern Turkey. An-
other goal was to use the results of this study to compare
the JIA disease manifestations in Turkey to those found
around the world.
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Patients and Methods

The study population included 213 children (103
male, 110 female) with JIA. Patients that had been diag-
nosed with JIA at the Department of Pediatric Rheuma-
tology of the Dicle University Children’s Hospital
between 1998 and 2013 were identified. The hospital is
the main referral center for southeastern Turkey. Medical
records were reviewed retrospectively.

The classification criteria set up by the Task Force of
the Pediatric Standing Committee of ILAR were used to
diagnose JIA". Patients were categorized into one of
seven subgroups: oligoarticular arthritis, polyarthritis with
rheumatoid factor, polyarthritis without rheumatoid factor,
systemic arthritis, psoriatic arthritis, enthesitis-related
arthritis (ERA) and undifferentiated arthritis'®. Diagnosis
of JIA was established based on the existence of chronic
arthritis lasting longer than six weeks and absence of any
other systemic disease that could explain arthritis devel-
opment. Following six months of the first JIA diagnosis,
if the number of involved joints was four or less, the dis-
ease was accepted as oligoarthritis, when five or more
joints were involved, it was named as polyarthritis. Before
the diagnosis, we performed infection studies including
cultures and serology to exclude brucellosis, tuberculosis
or any other infection. Bone marrow aspiration was per-
formed in suspicious cases with monoarthritis prior to
methotrexate treatment in order to exclude malignancy.

Patients with inflamed joints due to other diseases
such as malignancy, trauma, metabolic diseases, vasculi-

tides, Behget’s disease, inflammatory bowel disease and
other systemic illnesses (familial Mediterranean fever,
systemic lupus erythematosus) were excluded. We also
excluded children with post-infectious arthritis related to
viral or bacterial infections including post-streptococcal
arthritis and reactive arthritis.

Patients’ age, sex, age at diagnosis, age at disease
onset and length of delay in treatment, were collected for
each patient. The clinical symptoms and signs of patients,
such as arthralgias, arthritis, fever, fatigue, malaise and
morning stiffness were identified and recorded. The treat-
ment regimens such as nonsteroidal anti-inflammatory
drugs (NSAIDs), methotrexate, systemic glucocorticoids,
disease-modifying anti-rheumatic drugs (DMARDs) were
obtained from the available records. Our first choice drugs
were naproxen sodium and methotrexate for oligoarthritis
and these drugs with addition of steroids in polyarthritis.
Intraarticular steroid injection was chosen when there was
oligoarthritis with normal acute phase reactants. We used
systemic steroids for severe polyarthritis and systemic
JIA. We used combination therapies with sulfasalazin, in-
travenous high dose pulse methylprednisolone and non-
steroid inflammatory agents for enthesitis related arthritis.
Biologic agents were used in patients who did not respond
to 3-6 months of DMARDS. Etanercept, anakinra,
canakinumab or tosilizumab were used as biologic agents.

Laboratory data, including complete blood cell count,
inflammatory markers such as C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR) were analyzed

Table 1. Clinical and laboratory data of the 213 children with JIA at initial presentation.

Laboratory findings Patient numbers n (%) Complaints Patient numbersn (%)
Anemia 81 (38.0) Arthralgia 209 (98.1)
Leukocytosis 54 (25.4) Fever 111 (52.1)
Thrombocytosis 104 (48.8) Fatigue 85(39.9)
Increased ESR 156 (73.2) Malaise 114 (53.5
Increased CRP 148 (69.4) Morning stiffness 33 (15.5)

ANA positivity 25 (11.7) Raynaud phenomenon 1(0.5)

RF positivity 28 (13.1)

§HLA B-27 positivity 6 (2.8)

JIA: juvenile idiopathic arthritis, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, RF: rheumatoid factor, ANA:
anti nuclear antibody, HLA-B27: human leukocyte antigen-B27, n: number, §Note that HLA-B27 test was done in only 47

of the 213 JIA patients.

Table 2. Comparison characteristics of children with JIA in different ethnicities.

Southeast Turkey India Taiwan South Africa  Western Europe  Spain
Female/male 110/103 98/137 88/107 39/39 1484/618 288/144
Age at onset (years) 8.6 12* 9.5% 7.3 54 5.2
Oligoarticular (%) 37.1 21 23 26.8 51 61.3
Polyarticular 42.3 29 16.4 40.9 32 10.0
Polyarticular RF (+) (%) 10.8 12 4.6 14 - 0.7
Polyarticular RF (-) (%) 31.5 17 11.8 26.9 - 9.3
Systemic (%) 8.9 8 18.9 7.7 16.4 8.8
ERA (%) 10.8 36 37.4 23 - 8.6
Psoriatic (%) 0.9 1 1.5 1.3 - 4.6
Uveitis (%) 4.2 - 6.7 - 12
ANA positivity (%) 11.7 - 333 4.5 - 57.6

JIA: juvenile idiopathic arthritis, RF (-): rheumatoid factor negative, RF (+): theumatoid factor positive, ERA: enthesitis-
related arthritis, ANA: anti-nuclear antibody, Values are presented as average, * mark means the median value. o It should
be noted that ANA test were performed only in 67 of 78 South African children with JIA.
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Figure 1. The frequencies (%) of affected joints at initial pres-
entation in the 213 children with juvenile idiopathic arthritis.

using standard methods. Also, patients were tested for
rheumatoid factor (RF), anti-nuclear antibody (ANA) and
human leukocyte antigen-B27 (HLA-B27). The HLA-B27
assay consisted of a polymerase chain reaction with se-
quence-specific primer analysis techniques. The ANA was
measured using the immunofluorescent antibody method.
RF was measured using the nephelometric method (Beck-
mann coulter IMMAGE-8000, Brea, U.S.A). ANA titers
>160 IU/mL and values of RF >20 U/mL were classified
as positive. In order to be classified as RF-positive dis-
ease, RF had to be positive on at least two occasions dur-
ing the first six months of disease onset.

In order to check for the presence of uveitis, ophthalmo-
logic examinations with slit lamp were regularly performed.

Patients were divided into subgroups according to dis-
ease activity: active disease or inactive disease. Disease
activity was assessed according to the criteria published
by Wallace et al'®. Inactive disease included the following:
no active arthritis, a normal ESR or CRP level, no fever,
rash, serositis, splenomegaly or lymphadenopathy associ-
ated with JIA, no active uveitis, and/or a documented
physician assessment that classified the disease as inac-
tive. Active disease was divided into two groups: clinical
remission on and off medications (CRM and CR, respec-
tively). CRM was defined as at least six continuous
months of inactive disease with medication. CR was de-
fined as a minimum of 12 months of inactive disease with-
out the use of anti-arthritis and anti-uveitis medications.
Possible prognostic clinical factors (sex, disease onset age,
inflamed joints, treatment) and hematological factors such
as thrombocytosis and anemia were investigated. Also, we
examined patients with a high ESR or high CRP at the
time of diagnosis. The patients’ drug treatments (naproxen
sodium, methotrexate, steroids, sulfasalazine, etanercept
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Figure 2. The frequencies (%) of given drugs in the 213 chil-
dren with juvenile idiopathic arthritis during the study period.
NSAID: nonsteroidal anti-inflammatory drug.

etc.) and their responses to drug treatment were assessed
in detail. Moreover, the patients were recommended to do
physiotherapy that included exercise and stretching.

This study was approved by the Institutional Review
Board University of the Dicle School of Medicine. Written
informed consent was obtained from each participant
and/or from his or her legal caregivers prior to enrolling
in the study.

Statistical analysis

All statistical analyses were performed using SPSS
(Statistical Package for Social Sciences) version 15.0 for
Windows (SPSS, Inc., Chicago, IL). Categorical variables
were expressed as counts and percentages. Independent
samples t test or Mann Whitney U test were used for com-
parison of numerical data of patients and the controls. Chi-
square test was used for comparison of nominal or ordinal
variables. Prognostic factors were examined by logistic
regression analysis. A p value of less than 0.05 was ac-
cepted as statistically significant.

Results

The study population consisted of 213 children (103
boys, 110 girls) with JIA. The female to male ratio was
1.06. Although, there was male preponderance in ERA
subgroup (65.2%); oligo- and polyarthritis groups had
more female patients. However, no statistically significant
difference was found in male/female ratio between sub-
groups (p>0.05, data not shown). The mean age of onset
was 8.1 years (range 8 months-15.4 years; median 8.6
years) and the mean age of the patients was 11 £+ 3.95
(range 1.6-18) years. The mean time interval between the
onset of the disease and diagnosis was 4.7 + 2.9 (median

Table 3. Disease activity of the 213 children with JIA in Southeast Turkey.

Oligoarticular ~ Polyarticular RF(+)
n (%) n (%)
Active disease 24 (30.4) 6(26.1)
Inactive disease
CRM 36 (45.5) 12 (52.2)
CR 19 (24.1) 5(21.7)
Total 79 (100) 23 (100)

Polyarticular RF(-) Systemic ERA Psoriatic
n (%) n (%) n (%)
17 (25.3) 6(31.6) 4(17.4) -
32 (47.8) 8 (42.1) 11(47.8) 1 (50)
18 (26.9) 5(26.3) 8(34.8) 1 (50)
67 (100) 19 (100) 23 (100) 2 (100)

JIA: juvenile idiopathic arthritis, RF (-): theumatoid factor negative, RF (+): rheumatoid factor positive, ERA: enthesitis-
related arthritis, CRM: clinical remission on medication, CR: clinical remission off medication, n: number.
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4; range 2-22) months. The overall follow-up duration was
11 months or more from the beginning of the disease (me-
dian 2 years; range 11 months-9.2 years). The disease
onset age was under five years in 50 (23.5%) patients, be-
tween 5 and 10 years in 83 (39.0%) and over 10 years in
80 (37.5%) patients.

The most common initial presenting symptoms/com-
plaints were arthralgias in 209 (98.1%), fever in 111
(52.1%), fatigue in 85 (39.9%), malaise in 114 (53.5%),
morning stiffness in 33 (15.5%) and Raynaud phenome-
non in 1 (0.5 %) patient (Table 1). Table 1 shows the clin-
ical characteristics of the patients. The frequencies of
fatigue, anorexia, weakness and morning stiffness were
significantly higher in polyarthritis group compared with
other groups (p<0.05, data not shown). The frequency of
anemia was changed from 31.6% to 49.3% in subgroups
with the most frequency in polyarthritis group. The JIA
subtypes were as follows: oligoarticular in 79 (37.1%),
polyarticular rheumatoid factor (RF) positive in 23
(10.8%), polyarticular rheumatoid factor (RF) negative in
67 (31.5%), systemic arthritis in 19 (8.9%), enthesitis-re-
lated arthritis (ERA) in 23 (10.8%) and psoriatic arthritis
in 2 (0.9%) patients. No patients were classified as undif-
ferentiated arthritis. The distribution of the JIA subtypes
is listed in Table 2.

The most affected joints were knee and ankle. Figure
1 summarizes the affected joints of the patients. Polyartic-
ular JIA was the most common subtype (90 patients;
42.2%), 23 of them were RF positive and 67 were RF neg-
ative. There was no difference in the gender ratios be-
tween the subtypes of polyarticular JIA (p>0.05).

Oligoarticular JIA was the second most common type
(79 patients; 37.1%). Thirty-nine of the oligoarticular JIA
patients (49.4%) were male. Uveitis was found in 9 (4.2%)
patients and of these patients, six had oligoarticular arthri-
tis and three had ERA. ANA was positive in 16 (20.2%)
patients with oligoarticular arthritis.

There were no differences in the hemoglobin (Hb) lev-
els and ratio of elevated inflammatory markers between
oligoarticular and polyarticular JIA subgroups (data not
shown, p>0.05). The laboratory characteristics of the pa-
tients are shown in Table 1. Twenty-five (11.7%) out of
213 patients tested positive for ANA, twelve ANA-posi-
tive patients were boys. A positive RF was found in 28
(13.1%) patients. Forty-seven patients were tested for
HLA —B27 and only 6 (2.8%) patients were positive. In
our study population, three children with JIA developed
macrophage activation syndrome (MAS). No mortality
was seen. All patients gave good response to pulse methyl-
prednisolone and intravenous cyclosporine treatment.

Non-steroidal anti-inflammatory drugs (NSAID,
naproxen, ibuprofen or indomethacin) (89.2%) were the
most frequently used drugs, followed by methotrexate
(71.4 %) and steroids (37.6 %). Figure 2 shows the types
of drug treatment.The frequencies of given drugs were
NSAID in 82.6-92.4% patients, methotrexate in 57.0-
95.7%, sulfasalazin in 17.4-38.8%, and steroids in 25.3-
78.9% in different subgroups of JIA patients. Sixteen

patients received etanercept.

Active disease was seen in 57 (26.7%) patients at the
last visit. Inactive disease was achieved in 156 (73.2%)
patients. A hundred of the patients were CRM (46.9 %)
and 56 (26.2%) were CR (Table 3).

Discussion

JIA is not a single condition, but rather it is a hetero-
geneous group of disorders characterized by arthritis of
unknown etiology that manifests itself before the age of
16 years and persists for at least six weeks?. It is one of
the most common inflammatory diseases in childhood and
is a major cause of disability!”.

The female/male ratio in JIA varies between studies.
In previous reports from Western societies, girls outnum-
bered boys. The present study showed a female predomi-
nance, similar to what has been described in the European
and Latin American populations'®. In previous studies, the
mean age at onset ranged between 4.1 and 10.3 years'. In
our study, the age at onset was higher than in European
and American patients'® but was lower than reported in
small studies of Asian (China and India) patients*>*'. As
noted in previous studies, the knee and ankle joints were
the most commonly involved joints in our patients?.

JIA is a heterogeneous group of several disease sub-
types and the incidence of the subtypes varies in different
populations. The present study found that polyarthritis
was the most common subtype, which was followed by
oligoarthritis. Systemic and psoriatic arthritis were the
rarest subtypes. These findings are in line with other stud-
ies from Asian and non-European countries?*. In con-
trast, oligoarthritis has been reported as the most common
type in Western populations®. However, some Asian
countries have reported different subtypes as being most
common. In China, ERA was the most common subtype®,
while in Japan systemic arthritis was the most frequent?*.

Enthesitis-related arthritis is a form of undifferentiated
spondyloarthropathy. In Chinese and Indian studies, the
frequency of ERA has been found to be quite high (37%,
36%, respectively)?® while the incidence of ERA is signif-
icantly lower in Western populations (7%-13%)%?7. In 47
of our patients, HLA-B27 was tested for and only six pa-
tients were HLA-B27 positive, all of whom were ERA pa-
tients. ERA constituted 10.8% of our study group, which
is similar to what has been found in Western countries and
Turkey. These results suggest that there may be ethnic dif-
ferences in the prevalence of the JIA subgroups.

Testing positive for ANA has been reported as a risk
factor for the development of uveitis, especially in patients
with oligoarticular arthritis®®. In our study, 11.7% of pa-
tients tested positive for ANA. This ratio is quite low when
compared with European and North America popula-
tions?®. Although our ANA positivity ratio is quite low
when compared with European and North America popu-
lations, Nordal et al reported ANA positivity as 27.4% in
a long term Nordic Cohort*”. However, previous studies
have also found a low prevalence of ANA positivity in
Turkey?*, Zambia, South Africa, and India®'. We think
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our low frequency of ANA positivity may be partially re-
sulting from insufficiencies of our laboratory facilities in
the past years, since our study is retrospective. Our results
together with the similar results from Zambia, South
Africa and India also may indicate variations in ANA pos-
itivity according to different geographic areas and ethnic-
ities.

In previous studies, the incidence of uveitis has been
reported to be between 10 to 20%, but in our study, only
nine patients had uveitis?’. These findings were consistent
with earlier studies of children with JIA from Turkey?*.
Uveitis was observed in 4.2% of our patients, six of which
had oligoarticular arthritis and three had ERA. ANA pos-
itivity has been considered to be an important prognostic
factor. In contrast, in our study no difference was detected
in terms of active and inactive disease with regards to
ANA positivity. This result may be due to the small num-
ber of ANA-positive patients.

The prevalence of RF positivity in children with JIA
(5-10%) was lower when compared to children with
seronegative disease. The RF test should be performed in
polyarticular JIA since it has prognostic value®. In the
present study, 13.1% of patients were positive for RF and
82.1% of these patients had polyarticular JIA. Seroposi-
tive polyarticular JIA is an aggressive and erosive subtype
that inhibits the growth of the affected joints and can lead
to growth retardation. The disease is more common in
girls and frequently the age of onset is over 8§ years. Con-
sistent with previous reports'**, in the present study, the
age at disease onset in seropositive children was fre-
quently more than 8 years of age (56.6%) and the male/fe-
male ratio was 10/13.

The presentation of children with systemic JIA is vari-
able, because unlike other subtypes, extra-articular features
are more prominent than joint involvement. Extra-articular
features include fever, hepatosplenomegaly, rash and lym-
phadenopathy. In this study, 8.9% of patients had systemic
JIA. These results are consistent with other reports from
India (8%) and South Africa (7.7%). However, this ratio is
lower when compared to Western European countries®'.

MAS is a rare but a life-threatening complication of
systemic JIA. In patients who develop MAS, fever,
leukopenia, thrombocytopenia, hypofibrinogenemia, liver
failure and encephalopathy can be seen. In this study, three
children with JIA developed MAS. In the literature, the
mortality related to MAS has been reported to be between
8 to 22%3*. Intravenous high dose steroids, followed by
low dose steroids and cyclosporine successfully treated
MAS in all three children.

ESR and CRP are useful inflammatory markers that
may be indicative of disease activity in JIA. Nevertheless,
the value of these markers in active disease is variable. ESR
is a useful marker for monitoring disease activity*!. In the
present study, the percentages of patients with elevated lev-
els of ESR and CRP were 73.2 and 69.4%, respectively.
However, the average values of the acute phase markers did
not differ between the JIA subgroups in our patients.

Anemia associated with chronic disease can be seen

in JTA. Anemia was found in 38% of our patients. Leuko-
cytosis is common in active JIA and thrombocytosis can
be seen especially in the systemic subtype. Leukocytosis
and thrombocytosis were found in 25.4% and 48.8% of
the patients in our study, respectively. Forty-two percent
of patients with systemic JIA had leukocytosis and 63.1%
had thrombocytosis. In this study, the white blood cell and
platelet counts were elevated in most of the systemic JIA
patients, which is similar to previous reports*.

Previous studies show that active disease occurs in be-
tween 24-60% of JIA patients'. In our study, 26.7% of JIA
patients had persistent disease activity. In this study, active
disease was seen in 30.4% of the oligoarticular subtype
whereas 23% of the polyarticular patients had active dis-
ease. Consistent with previous studies, we observed that
the oligoarticular subtype was more likely to respond to
treatment than the polyarticular subtype'. This result can
be attributed to better compliance and better long-term re-
sponse to treatment.

The main goal of JIA treatment is to prevent systemic
involvement, ensure normal growth, physical develop-
ment, to avoid disease relapse and to control the disease
symptoms’. Despite major advances in the treatment of
JIA, non-steroidal anti-inflammatory drugs (NSAIDs) are
still the mainstay of treatment, followed by methotrexate
and steroids. In recent years, biological agents have been
shown to improve disease prognosis and to reduce disease
burden®’. In this study, the majority of patients received
NSAIDs as an initial therapy. Other drugs that were used
with decreasing frequency were methorexate, steroids,
sulfasalazine and biologic agents in our patients.

There were some limitations to our study. First, this
study was hospital-based, second it is possible the data
may be incomplete and incorrect due to the retrospective
study design and finally, the HLA-B27 test was not per-
formed in all patients.

Conclusion

To our knowledge, this study is the largest reported co-
hort of children with JIA in southeastern Turkey. The clin-
ical manifestations of JIA in our patients were different
than in other international studies. Our study was able to
show that Turkish children are at a higher risk than children
from Western countries for developing polyarticular dis-
ease. Also this study showed that there is a lower preva-
lence of ANA positivity and JIA-related uveitis in children
in southeastern Turkey. When taken together, the results of
the study suggest that immunogenetic and environmental
factors may have an important role in the prevalence of JIA
subgroups among different ethnic groups. Further prospec-
tive genetic and immunologic studies are needed to better
define the clinical phenotypes of the disease, prognostic
factors and more effective treatment modalities in different
geographic and ethnic groups in patients with JIA.
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