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Abstract

Purpose: Juvenile idiopathic arthritis (JIA) is the most
common chronic rheumatic disease in childhood which
could results in growth retardation. With the present study,
we aimed to investigate the growth parameters in Turkish
children with JIA.

Materials and Methods: Clinical and laboratory data,
weight, height, and body mass index of 233 JIA patients
were retrospectively collected from medical files. Growth
parameters and  z-scores  were calculated by
anthropometric references in Turkish children. The
patients were diagnosed according to the International
League of Associations for Rheumatology classification
criteria.

Results: The frequency of female patients was 59.2%
(138). The mean age at diagnosis was 7.4014.54 years, the
mean age at the study time was 11.20%4.45 years. While
mean initial visit weight and BMI z-scores were
significantly improved at last visit, initial mean height z-
score was significantly decreased. The frequency of short
stature at last visit was 7.3% (number, 17). Acute phase
reactants, including erythrocyte sedimentation rate, C-
reactive protein levels were significantly lower at last visit
than initial. Last visit growth parameters did not differ
according age at diagnosis, disease duration and presence
or absence of remission, relapses, corticosteroid usage, and
biologic agent usage.

Conclusion: Suppressing ongoing inflaimmation in JIA
patients improves both weight and BMI z-scores of those
patients, however, it may be insufficient to prevent short
stature.

Keywords:. Growth, children, juvenile idiopathic arthritis,
corticosteroid

Oz

Amag: Juvenil idiopatik artrit (JIA) ¢ocukluk caginda en
stk gbrillen romatizmal hastaliktir ve biiyime geriligi ile

sonuglanabilmektedir. Bu c¢alisma ile JIA’L Tirk
cocuklarinda  biiyime  parametrelerini  arastirmayt
amacladik.

Gereg ve Yontem: Juvenil idiopatik artrit tanili 233
hastanin klinik ve laboratuvar verileri, viicut agirligs, boy ve
vicut kitle indeksi (VKI) bilgileri hastalarin tibbi
dosyalarindan geriye doniik elde edildi. Biiyiime verileri ve
z-skorlart Turk c¢ocuklarinin antropometrik  referans
degerlerine gore hesaplandi.  Hastalara International
League of Associations for Rheumatology siniflama
kriterlerine gbre tani kondu.

Bulgular: Hastalarin %59,2’si (say1, 138) kiz hastaydi.
Ortalama tant yagt 7.40£4,54 yil ve calisma esnasinda
ortalama yas 11.2024,45 yildi. Ortalama ilk vizit viicut
agirtigt ve VKI z-skorlart son vizit degetlere gore
istatistiksel anlamli olarak diizeldi. Ortalama ilk vizit boy z-
skoru ise istatistiksel anlamli olarak geriledi. Son vizitte kisa
boy sikligi %7,3 (say1, 17) idi. Eritrosit ¢6kelme hiz1, C-
reaktif protein duzeyleri dahil olmak tzere akut faz
reaktanlari son vizitte ilk vizit degerlerine kiyasla anlamli
olarak dugiikti. Son vizit biiyiime parametreleri tant yas,
hastalik siiresi, remisyon ve relaps durumu, kortikosteroid
ve  biyolojik  ajan  kullanimina  gbre  farklilik
gostermemekteydi.

Sonug: JIA hastalarinda devam eden inflamasyonun
kontrol altina alinmasi ile viicut agirhigs ve VKI z-skorlart
diizelebilir, fakat bu durum boy kisaligini 6nlemek igin
yeterli olmayabilir.

Anahtar kelimeler: Biyume, cocuk, juvenile idiopatik
artrit, kortikosteroid
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INTRODUCTION

Juvenile idiopathic arthritis (JIA) is the most
common chronic rheumatic disease in childhood!-2.
JIA  encompasses several subgroups that all
manifesting joint inflaimmation but present with
various clinical characteristics and outcomes,
requiring different treatment modalities>.
Proinflaimmatory cytokines that play a role in JIA
pathogenesis are intetleukin-13  (IL-18) and
interleukin-6 (IL-6). These cytokines lead to chronic
inflaimmation by local and systemic effects*. Chronic
inflammatory process, which is the leading
pathological mechanisms of JIA, and long-term
corticosteroid usage result in growth abnormalities as
well as poor weight gain in JIA patients’. In children
suffering from JIA, the frequency of growth
impairment ranges from 7-20% of patients, in which
the most affected children are JIA patients with
systemic and polyarticular subgroups?.

The treatment modalities of JIA have been changed
over the past decades which results in better
controlling disease activity, increased life span, and
quality of life?. Growth is an important indicator of
well-being in children. Therefore, in this article, we
aimed to investigate the growth parameters in a
sample of Turkish children with JIA and to compare
the growth parameters of JIA patients according to
the gender, remission status, disease duration and
prescribed medications, particularly corticosteroid.

MATERIALS AND METHODS

This retrospective study includes 233 Turkish
children with JTA. The patients were under control
for at least 6 months, and their anthropometric data
were available at baseline. The patients were
diagnosed according to the International League of
Associations for Rheumatology (ILAR) classification
criteria as oligoarticular JIA, rheumatoid factor (RF)
positive polyarticular JIA, RF-negative polyarticular
JIA, systemic-onset JIA (sofIA), enthesitis-related
arthritis (ERA), juvenile psoriatic arthritis (JPsA), and
undifferentiated JIA3. The data including gender, age
at disease onset and diagnosis, JIA subgroups, clinical
and laboratory characteristics, and medication data
were retrospectively collected from medical files.
Laboratory parameters, including whole blood
counts, C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR) were noted.
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The clinical states of JIA patients were defined as
inactive disease, clinical remission on medication, and
clinical remission off medication according to the
Wallace criteria [6]. Inactive disease includes the
following items: no active arthritis; no fever, rash,
serositis, splenomegaly, or generalized
lymphadenopathy attributable to JIA; no active
uveitis; normal ESR or CRP; and physician’s global
assessment of disease activity indicates no activity.
According to the criteria, six continuous months of
inactive disease on medication indicates clinical
remission on medication and 12 months of inactive
without  all including
medications for uveitis, indicates clinical remission
off medication’. The ethical approval was obtained
from Cukurova University Medical Faculty Ethical
Committee (Number: 82, Date: 2 November 2018).
Written informed consent was obtained from the
parents of each patient prior to the study.

disease medications,

Anthropometric data

The height in centimeters (cm) and weight in
kilograms (kg) of all children were measured routinely
at each visit by the same operator with the same type
of stadiometer (Harpender). Body Mass Index (BMI)
was calculated as weight (kg) divided by height
(meters) squared. Weight (kg), height (cm), and BMI
were collected, then, z-scores were measured by
utilizing anthropometric references in Turkish
children’. Short stature was defined as a height z-
score < -2.

Statistical analysis

SPSS 20.0 statistical software (IBM SPSS Statistics)
was utilized for all statistical analysis. Continuous
vatiables were summarized as mean (standard
deviation; SD) and as median, minimum-maximum
where appropriate. Categorical variables were
presented as percentages. The normality of
distribution for growth parameters was confirmed
with the Kolmogorov-Smirnov test, stem-and-leaf
diagram, and the histogram. For comparison of
continuous variables between two groups, the
Student' t-test was utilized. Moreover, a paired-
sample t-test was used for comparing two dependent
variables in the same study group. The one-way
analysis of variance (ANOVA) is used to determine
whether there are any statistically significant
differences between the means of two or more
independent subgroups. The statistical level of
significance for all tests was defined to be 0.05.
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RESULTS
General demographic features and subgroups of 233
JIA patients are presented in Table 1. Initial and last

Table 1. General demographic features, subgroups and
patients.
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visit laboratory parameters were compared. Acute
phase reactants (APRs), including ESR, CRP levels
were significantly lower at last visit than initial, which
were given in Table 2 elaborately.

treatment modalities of juvenile idiopathic arthritis

Demographic features
Female/Male, n (%) 138 (59.2)/95 (40.8)
Age at diagnosis, years, mean (SD) 7.40 (4.54)
Diagnostic delay, months, median (range) 3.02 (0.46-59.9)
Age at study time, years, mean (SD) 11.20 (4.45)
Disease duration, years, mean (SD) 4.46 (3.27)
JIA subgroups
Oligoarticular, n (%) 104 (44.6)
RF-positive, n (%) 10 (4.3)
RF-negative, n (%) 35 (15)
Systemic onset, n (%) 47 (20.2)
Enthesitis-related arthritis, n (%) 34 (14.6)
Juvenile psoriatic arthritis, n (%) 3 (1.3)
Treatments
NSAIDs, n (%) 100 (100)
Corticosteroid, n (%) 56 (24)
Biologic agents, n (%) 117 (50.2)
DMARDs, n (%) 224 (96.1)

SD; Standard deviation, JIA; Juvenile idiopathic arthritis, RF; Rheumatoid factor, NSAID; Non-steroid anti-inflammatory drugs,

DMARDs; Disease modifying antirheumatic drugs.

Table 2. Comparison of initial and last visit laboratory parameters of 233 juvenile idiopathic arthritis patients.

Laboratory data Initial visit Last visit P

WBC; mm3, mean+SD 11400£5768 777522369 0.001
Hematoctit; %, mean+SD 33.9+4.7 37.9+3.1 0.001
Platelet count; mm3, mean £SD 436000149404 315000£84010 0.001
ESR; mm/h, median (min-max) 35 (2-140) 11 (2-119) 0.001
CRP; mg/dl, median (min-max) 2.2 (0-53.6) 0.2 (0.1-9.2) 0.001

WBC; White blood cell, SD; Standard deviation, ESR; Erythrocyte sedimentation rate, CRP; C-reactive protein; Paired t-test was utilized
for comparison of parametric data and Wilcoxon signed rank test was used for non-parametric data, significant p values are presented in

bold.

Initial and last visit growth parameters were
compared. While mean initial visit weight and BMI z-
scores were significantly improved at last visit, initial
mean height z-score was significantly decreased. The
frequency of last visit height z-score below -2 was
7.3% (number, 17) and the frequency of BMI score
equal and above 25 was 6% (number, 14).

Initial and last visit growth parameters of patients
were not statistically significant between genders.
Moreover, there was not a relationship between delay
in diagnosis and initial and last visit growth
parameters. Comparison of initial and last visit
growth parameters of the patients were given in Table
3.

Table 3. Comparison of initial and last visit growth parameters of 233 juvenile idiopathic arthritis patients.

Growth parameters Initial visit Last visit P

Weight z-score (mean£SD) -0.77+£3.74 -0.2611.32 0.026
Height z-score (meantSD) 0.07£1.40 -0.10£1.36 0.023
BMI z-scote (mean*SD) -0.71£1.62 -0.07x1.71 0.001

SD; Standard deviation, BMI; Body Mass Index; Paired t-test was utilized for comparison of data; significant p values are presented in

bold.
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Initial and last visit growth parameters of patients
with oligoarticular JIA, RF-negative polyarticular JIA,
and soJIA subgroups were compared. One-way
Anova revealed no statisticaly significant difference
between these subgroups. However, post-hoc
analysis performed by Tukey’s HSD test showed that

Growth parameters in juvenile idiopathic arthritis patients

last visit weight z-score was significantly lower in RF-
negative polyarticular JIA subgroup than patients
with oligoarticular JIA (p=0.048). Comparison of
initial and last visit growth parameters of JIA
subgroups were presented in Table 4.

Table 4. Comparison of initial and last visit growth parameters of juvenile idiopathic arthritis patients with
oligoarticular, rheumatoid factor negative polyarticular, and systemic onset subgroups.

Growth parameters Oligoarticular RF-negative Systemic onset P
(meantSD) polyarticular

Initial weight z-score -0.94£3.20 -.086%1.57 -0.84£1.42 0.987
Initial height z-score 0.17£1.52 -0.26£1.40 0.15%1.16 0.198
Initial BMI z-score -0.66£1.75 -0.82+1.52 -1.24+1.40 0.140
Last weight z-score -0.16£1.37 -0.71£1.25 -0.32£1.17 0.062
Last height z-score 0.01£1.25 -0.37£1.28 -0.09£1.14 0.222
Last BMI z-score -0.06£1.29 -0.48%1.31 0.13%2.81 0.228

RF; Rheumatoid factor, SD; Standard deviation, BMI; Body Mass Index; One-was Anova was utilized for comparison of data.

We compared the last visit growth parameters of JIA
patients according to the presence or absence of
remission as well as relapses. The differences between
growth parameters were not statistically significant in
the both scenarios, except mean BMI z-score of JIA

patients without relapses was significantly lower.
Comparison of last visit growth parameters of
juvenile idiopathic patients according to the presence
or absence of remission, relapses were presented in
Table 5, in detail.

Table 5. Comparison of last visit growth parameters of juvenile idiopathic arthritis patients according to the

presence or absence of remission, relapses.

Remission (n, %)

Growth parameters Presence (207, 89) Absence (26, 11) p

Weight z-score (mean£SD) -0.22+1.33 -0.64£1.19 0.121
Height z-score (meantSD) -0.05+1.36 -0.49%1.33 0.124
BMI z-score (meantSD) -0.12£1.33 0.3243.51 0.207

Relapses (n, %)

Growth parameters Presence (60, 26) Absence (173, 74) p

Weight z-score (mean£SD) -0.03+£1.39 -0.34£1.29 0.120
Height z-score (meantSD) 0.06£1.35 -0.15+1.37 0.268
BMI z-scote (mean*SD) 0.32+2.57 -0.21+1.26 0.035

SD; Standard deviation, BMI; Body mass index.; Student’s t-test was used for the comparison of data. Significant p values (<0.05) are

presented in bold.

Table 6. Comparison of last visit growth parameters of juvenile idiopathic arthritis patients according to the
presence or absence of corticosteroid treatment, and at least one biologic agent.

Corticosteroid (n, %)
Growth parameters Presence (56, 24) Absence (177, 76) p
Weight z-score (meantSD) -0.34£1.06 -0.24%+1.39 0.606
Height z-score (mean£SD) -0.06£1.09 -0.11£1.44 0.840
BMI z-score (mean®SD) 0.06+2.58 -0.11£1.33 0.496
Biologic agent (n, %)
Growth parameters Presence (117, 50.2) Absence (116, 49.8) p
Weight z-score (mean£SD) -0.30+1.45 -0.23+1.17 0.698
Height z-score (mean®SD) -0.12+1.34 -0.08+1.39 0.825
BMI z-score (meantSD) 0.00£2.12 -0.14%+1.16 0.522

SD; Standard deviation, BMI; Body mass index; Student’s t-test was used for the comparison of data. Significant p values (<0.05) are

presented in bold.
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The patients were grouped according to the age at the
time of diagnosis as follows: Group 1; <8 years,
Group 2; >8 years. The last visit growth parameters
were compared between the two groups. The
differences between groups were not significant.

The patients were once more grouped according to
the disease duration as follows: Group 1; =5 years,
Group 2; >5 years. The last visit growth parameters
were compared between the two groups. The
differences between groups were not significant.

The last visit growth parameters were also compared
according to the presence or absence of
corticosteroid treatment, and at least one biologic
agent, however, the differences between the last visit
growth parameters were not statistically significant.
Comparison of the last visit growth parameters of
juvenile idiopathic patients according to the presence
or absence of corticosteroid treatment and at least
one biologic agent was showed in Table 6.

DISCUSSION

In the present report, we have investigated the
growth parameters of 233 JIA patients. Mean weight
and BMI z scores of the patients were significantly
improved at last visit. However, the mean height z-
score was significantly lower at last visit than initial.
Moreover, laboratory parameters including APRs
were also significantly improved at last visit.
Improving laboratory parameters at last visit in
patients with JIA means suppressing ongoing
inflammation which may explain the significant
improvements in both weight and BMI z-scores at
last  wvisit. ~However, suppressing  ongoing
inflammation was not solely enough to prevent
diminishing the last visit height z-score. The
frequency of short stature was 7.3% at last visit. The
last visit growth parameters did not differ according
to presence or absence of remission and relapses, age
at the time of diagnosis and the duration of disease.
Furthermore, the last growth parameters were also
compared according to the presence or absence of
corticosteroid treatment, at least one biologic agent.
Only 24% of JIA patients received systemic
corticosteroid. Last visit growth parameters did not
differ in patients with and without corticosteroid
treatment and at least on biologic agent. However,
mean last visit BMI z-score of patients with relapses
was significantly higher than those without. This
finding led us to think that JIA patients with relapses
might require more corticosteroid treatment with
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long-term usage. However, because the data on the
length and dose of corticosteroid usage was not
available, we could not analyze the relationship of
corticosteroid dose and length with BMI z-scores.

Chronic inflammation in rheumatic diseases cause
growth retardation in children®®. Juvenile idiopathic
arthritis is a well-known chronic inflaimmatory
disease, causing growth retardation which are
associated with overproduction of proinflammatory
cytokines such as interleukin-1§ (IL-1p), IL-6 and
tumor necrosis factor-o>1%. Over the last decades the
treatment modalities of JIA have been greatly
improved which affect the controlling the chronic
inflaimmation of the disease and in return positively
affect the growth parameters in those patients!!-13,

There are several studies investigating growth
patterns of JIA patients!>!4. In 2017, Guzman et al
have investigated the growth and weight gain in 1147
Canadian children with JTA. Mean height z-scores of
the whole cohort remained unchanged and short
stature was identified in 3.4% of the patients.
However, mean height z-score of soJIA patients
decreased and did not return to baseline in 3 years
follow-up (9.3%). The frequency of short stature
among corticosteroid users was significantly higher
than non-users within 3 years. Moreover, systemic
corticosteroid usage was related to the higher BMI z-
scores!®. The negative impact of corticosteroids on
growth of particularly soJIA patients is well-described
in previous publications'>!¢. However, it remains
unclear whether this effect is solely due to the
negative effect of corticosteroid on growth or simply
due to the severe disease activity. In the present study
we have found that children with JIA faced decreased
mean height z-score compared to the baseline
parameter. However, the mean height z-scores did
not differ according to the presence of absence of
corticosteroid usage. Initial and last visit growth
parameters did not differ between patients with
oligoarticular JIA, RF-negative polyarticular JIA, and
soJIA subgroups.

Growth retardation have also been reported in 11.3%
and 23.5% of soJIA patients in two previous studies
from Tutkey, respectively!”!8. Moreover, one of
which have reported the longer duration of
corticosteroid and methotrexate treatment in soJIA
patients with growth retardation.

In a previous publication, growth patterns of 568 JIA
patients were investigated'3. Median height z-score
significantly decreased within 3 years compared to
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baseline and 7% of the patients had short stature after
3 years follow-up. Although decrease in height z-
score was identified among all JIA subgroups, it was
greatest in soJIA patients. Median BMI z-score
remained unchanged during within 3 years. They also
concluded that corticosteroid usage was associated
with growth restriction!3. Similar to the previous
study, the short stature was identified in 7.3% of the
whole JIA patients.

Previous publications showed that growth of JIA
patients affected by disease duration, disease activity,
age at the disease onset, dose and length of
corticosteroid usage, JIA subgroup with different
results'>20,  Moreover, previous reports have
suggested that anti-TNF treatments, particulatly
etanercept have significantly positive effect on
growth of JIA patients?'-?2. However, in a more recent
study, it was concluded that in particularly soJIA
patients who required more than one biologic agents,
therapy with biologics may be insufficient to improve
normal growth?.

In the present study, growth parameters of Turkish
children with JIA were analyzed. We have suggested
that with suppressing inflammation mean weight and
BMI z-scores of JIA patients improved significantly;
however, diminished mean height z-score of the
patients remained a problem to be solved which
highlights the need for eatly aggressive treatment
modalities. Although the absence of significant
association between corticosteroid usage in our study
was in contrast with some previous studies!>!4, was
also in line with other previous studies?*?.
Corticosteroid treatment may both help and restrict
the growth of JIA patients by positive effect in
reducing inflammation and negative effect of long-
lasting corticosteroid therapy on growth.

There are several limitations of the present study. We
have analyzed growth parameters of JTA patients with
collecting data from medical files. Relatively small
number of patients did not allow us to compare the
growth parameters between all subgroups. Pubertal
maturation of the patients and factors that could
affect the growth of children such as nutritional
status of the patients could not be reached from the
medical files. Moreover, retrospective design of the
study prevented us to obtain information on growth
hormone levels of the patients which may also be
affected in JIA patients due to the inflaimmatory
nature of the disease. Furthermore, we also could not
obtain record of parental height for measuring
parent-adjusted height z-scores.
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In conclusion, identification of growth restriction in
the early presentation of the disease is important to
children with JIA because growth retardation,
particularly short stature has significant effect on
both physical and psychosocial health of children
with chronic diseases which may further affect the
long-term  educational and social outcomes.
Therefore, further prospective, multicenter studies
including more patients with JIA subgroups,
exploring patterns of growth restriction, and
measuring parent-adjusted height z-scores would add
important information to the literature.

Yazar Katkilart: Calisma konsepti/Tasarimi: SB, RMKE; Veri toplama:
SB, MC; Veri analizi ve yorumlama: SB, SOD; Yazi taslag:: SB; 1gcrigin
elestirel incelenmesi: SOD, DD, RMKE; Son onay ve sorumluluk: SB,
MC, SOD, DD, DUA, RMKE; Teknik ve malzeme destegi: MC;
Stipervizyon: SB, DUA; Fon saglama (mevcut ise): yok.

Etik Onay: Cukurova Universitesi Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulundan 02.11.2018 tarih ve 8sayili oturumunda onay karart
alinmugtir..

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catigmast: Yazatlar ¢ikar ¢atismast beyan etmemislerdir.
Finansal Destek: Yazatlar finansal destek beyan etmemislerdir.
Author Contributions: Concept/Design SB, RMKE; Data
acquisition: SB, MC; Data analysis and interpretation: SB, SOD;
Drafting manuscript: SB; Critical revision of manuscript: SOD, DD,
RMKE; Final approval and accountability: SB, MC, SOD, DD, DUA,
RMKE; Technical or material support: MC; Supervision: SB, DUA;
Securing funding (if available): n/a.

Ethical Approval: The approval decision was taken from the Clinical
Research Ethics Committee of Cukurova University Faculty of
Medicine in the session dated 02.11.2018 and numbered 8.
Peer-review: Externally peer-reviewed.

Conflict of Interest: Authors declared no conflict of interest.
Financial Disclosure: Authors declared no financial support

REFERENCES

Yilmaz M, Kenditli SG, Altintas DU, Karakoc GB,
Inal A, Kilic M. Juvenile idiopathic arthritis profile in
Turkish children. Pediatr Int. 2008;50:154-8.

Barut K, Adrovic A, Sahin S, Kasapcopur O. Juvenile
idiopathic arthritis. Balkan Med J. 2017;34:90-101.
Petty RE, Southwood TR, Manners P, Baum J, Glass
DN, Goldenberg J, et al. International League of
Associations for Rheumatology classification of
juvenile idiopathic arthritis: second  revision,
Edmonton, 2001. ] Rheumatol. 2004;31:390-2.
MacRae VE, Wong SC, Farquharson C, Ahmed SF.
Cytokine actions in growth disorders associated with
pediatric chronic inflammatory diseases (review). Int |
Mol Med. 2006;18:1011-8.

Bechtold S, Simon D. Growth abnormalities in
children and adolescents with juvenile idiopathic
arthritis. Rheumatol Int. 2014;34:1483-8.

Wallace CA, Ruperto N, Giannini E; Childhood
Arthritis and Rheumatology Research Alliance;
Pediatric ~ Rheumatology  International — Trials
Organization; Pediatric Rheumatology Collaborative
Study Group. Preliminary criteria for clinical



Balci et al.

10.

11.

12.

13.

14.

remission for select categories of juvenile idiopathic
arthritis. ] Rheumatol. 2004;31:2290-4.

Neyzi O, Gunoz A, Furman A, Bundak R, Gékeay G,
Darendelilet F et al. Ttrk Cocuklarinda viicut agithig,
boy uzunlugu, bas cevresi ve viicut kitle indeksi
referans degerleri. Cocuk Saghgr ve Hastaliklar1 Derg
2008;51:1-14.

Balci S, Ekinci RMK, Bayazit AK, Melek E,Dogruel
D, Altintas DU et al. Juvenile systemic lupus
erythematosus: a single-center experience from
southern Turkey. Clin Rheumatol. 2019;38:1459-68.
Kisla Ekinci RM, Balci S, Akay E, Dogruel D, Altintas
DU, Yilmaz M. Disease severity and genotype affect
physical ~growth in children with familial
mediterranean fever. Arch Rheumatol. 2019;34:288-
93.

Gaspari S, Marcovecchio ML, Breda L, Chiarelli F.
Growth in juvenile idiopathic arthritis: the role of
inflammation. Clin Exp Rheumatol. 2011;29:104-110.
De Benedetti F, Brunner H, Ruperto N, Schneider R,
Xavier R, Allen R et al. Catch-up growth during
tocilizamab therapy for systemic juvenile idiopathic
arthritis: results from a phase III trial. Arthritis
Rheumatol. 2015;67:840-8.

Kearsley-Fleet L, Hyrich KL, Davies R, Lunt M,
Southwood TR; British Society for Paediatric and
Adolescent Rheumatology Etanercept Cohort Study.
Growth in children and adolescents with juvenile
idiopathic arthritis over 2 years of treatment with
etanercept: results from the British Society for
Paediatric and Adolescent Rheumatology Etanercept
Cohort Study. Rheumatology (Oxford).
2015;54:1279-85.

McErlane F, Carrasco R, Kearsley-Fleet L et al.
Growth patterns in early juvenile idiopathic arthritis:
Results from the Childhood Arthritis Prospective
Study (CAPS). Semin Arthritis Rheum. 2018;48:53-60.
McExlane F, Carrasco R, Kearsley-Fleet L, Baildam
EM, Wedderburn LR, Foster HE et al. Growth and
weight gain in children with juvenile idiopathic
arthritis: results from the ReACCh-Out cohort.

501

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cukurova Medical Journal

Pediatr Rheumatol Online J. 2017;15:68.

Miyamae T, Yokoya S, Yamanaka H, Yokota S. Effect
of tocilizumab on growth impairment in systemic
juvenile idiopathic  arthritis ~ with long-term
corticosteroid therapy. Mod Rheumatol. 2014;24:567-
71.

Simon D, Fernando C, Czernichow P, Prieur AM.
Linear growth and final height in patients with
systemic juvenile idiopathic arthritis treated with long-
term glucocorticoids. ] Rheumatol. 2002;29:1296-300.
Barut K, Adrovic A, Sahin S, Tarcin G, Tahaoglu G,
Koker O et al. Prognosis, complications and
treatment response in systemic juvenile idiopathic
arthritis patients: A single-center experience. Int J
Rheum Dis. 2019;22:1661-9.

Ceki¢ E, Karal1 Y, Kili¢ SS. Sistemik baslangicli juvenil
idiyopatik artrit tamil olgularin degerlendirilmesi.
(Evaluation of patients with systemic onset juvenile
idiopathic arthritis.) JCP. 2019;17:279-89.

Padeh S, Pinhas-Hamiel O, Zimmermann-Sloutskis
D, Berkun Y. Children with oligoarticular juvenile
idiopathic arthritis are at considerable risk for growth
retardation. J Pediatr. 2011;159:832-837.e1-2.
Uettwiller F, Perlbarg J, Pinto G, Bader-Meunier B,
Mouy R, Compeyrot-Lacassagne S et al. Effect of
biologic treatments on growth in children with
juvenile  idiopathic  arthritis. ]  Rheumatol.
2014;41:128-35.

Schmeling H, Seliger E, Horneff G. Growth
reconstitution in juvenile idiopathic arthritis treated
with etanercept. Clin Exp Rheumatol. 2003;21:779-84.
Billiau AD, Loop M, Le PQ, Berthet F, Philippet P,
Kasran A, Wouters CH. Etanercept improves linear
growth and bone mass acquisition in MTX-resistant
polyarticular-course  juvenile idiopathic arthritis.
Rheumatology (Oxford). 2010;49:1550-8.

Giannini EH, llowite NT, Lovell DJ, Wallace CA,
Rabinovich CE, Reiff A et al. Effects of long-term
etanercept treatment on growth in children with
selected categories of juvenile idiopathic arthritis.
Arthritis Rheum. 2010;62:3259-64.



	ARAŞTIRMA / RESEARCH
	INTRODUCTION
	MATERIALS AND METHODS
	Anthropometric data
	Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES

