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ABSTRACT

Background: Vitamin D has been implicated in the pathogenesis of a lot of autoimmune diseases. While the roles
of vitamin D in rheumatic arthritis in adult have been investigated, less is known about the role of vitamin D in
juvenile idiopathic arthritis (JIA).

Objectives: Evaluation of the level of serum 25(OH) vitamin D in patients with juvenile idiopathic arthritis and its
relationship to the disease activity.

Methods: This was a case-control study included 36 children who were divided into two equal groups of matched age
and sex. The first group (case group) consisted of 18 patients with JIA. The second group (control group) consisted
of 18 healthy children. 25(OH) vitamin D level is measured in both groups and its relation to disease manifestations
and disease activity using JADAS 27 score was determined.

Results: The mean value of vitamin D serum level was significantly lower in patients than in healthy control. There
was a negative correlation between vitamin D level and both disease activity and number of joints affected among the
studied patients.

Conclusion: Serum vitamin D levels were reduced in children with JIA. In addition, there was a significant negative
correlation between serum vitamin D levels and both the number of affected joints and the disease activity as measured

by JADAS 27 score.
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INTRODUCTION

Vitamin D is a steroid hormone synthesized in
the skin through sunlight exposure or ingested in the
diet and its active form is 1, 25 dihydroxy vitamin D
(1, 25[0H]. D) ®. It is not only a regulator of calcium
and phosphate homeostasis, but also has numerous
extra-skeletal effects including the significant impact
on the cardiovascular system, central nervous system,
endocrinal system and immune system as well as on
cell differentiation and cell growth @, As JIA (the most
common chronic rheumatic disease in childhood) is an
autoimmune disease, deficiency of vitamin D may play
a role in its pathogenesis through its immune effect.
The mechanisms by which vitamin D affects the
pathogenesis and severity of JIA are multiple and
include modulation of transcription pathways leading
to cytokine production, regulation of the expression of
cyclooxygenase 2 and lipoxygenase genes, and it may
directly interferes with cytokine gene expression and
signaling, favoring a change from a T helper-1 (Th-1)
into a Th-2 cytokine profile, as well as a decrease in
Th-17 response ©,

So, suppression of autoimmune diseases
generally and JIA specifically involves the vitamin D
hormone interaction with T helper lymphocytes, which
in turn suppress the inflammatory responses of T
helper-1 lymphocytes®.

There is a controversy regarding the level of
vitamin D that influences both the prevalence and the
outcome of JIA 8. Since there is no clearly defined

SROIS;

normal levels for vitamin D in children, cutoff levels
proposed for adults have been used in studies with
children making it difficult to do an accurate
assessment of its level in children with JIA and to
assess its relation to disease activity and outcome ©,

The aims of this study were to evaluate vitamin D
status in patients of juvenile idiopathic arthritis (JIA)
compared to normal children of matched age and sex
(case control study), and also to examine whether there
is an association between serum level of 25-
hydroxyvitamin D [25(OH)D] and disease activity in
JIA.

SUBJECTS AND METHODS
1. Technical design:

¢ Site of study: This is case-control study that was
done in Pediatric Department, Zagazig University
Hospitals.

® Sample size: In this study 36 children were
included, divided into two equal groups of
matched age and sex. The first group (case group)
consisted of 18 patients with Juvenile idiopathic
arthritis, while the second group (control group)
consisted of 18 healthy children.

The number of cases was estimated according
to the prevalence of JIA in Sharkia governorate
and the number of cases of JIA regularly followed
up in Department of Pediatrics, Zagazig
University Hospital ©.

® Inclusion criteria:
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1. Children diagnosed with juvenile idiopathic
arthritis with both active and inactive disease
status were enrolled.

2. Both sexes.

® Exclusion criteria:
1. Known rickets patients
2. Patients who were receiving treatment (except
corticosteroids) that could influence vitamin D
status like anticonvulsant.
3. Patients taking vitamin D supplementation.

2. Ethical approval:

e Approval of the study was obtained from the
Institutional Review Board - Zagazig
University (IRB-ZU). An informed consent was
taken from the patients and their parents.

3. Operational Design:

a) History:

e Collected data included:

1. Personal data: age, sex.
2. Disease duration.

b) Medication history of corticosteroid, non-steroidal
anti-inflammatory drugs (NSAIDs), methotrexate,
sulfasalazine and biological drugs.

c) All demographic data, clinical manifestations,
laboratory values, disease activity indices, and
medications were reviewed and calculated from
previous medical records in Pediatrics Hospital,
Zagazig University.

d) Examination:

1. General examination:

o Vital signs.
e Anthropometric measurements.

2. Systemic examination:

e Chest.

e Heart.

e Abdomen.

e Musculoskeletal examination.

3. Specific examination & classification:

e Symptoms of juvenile rheumatoid arthritis
in order to classify the disease subtype.

o Classification & diagnosis of patients
according to criteria of the International
League of Associations for Rheumatology
(ILAR).

o Disease activity was evaluated using a
previously validated score, JADAS-27 O,

e) Radiological study:

X-ray were performed just in clinically active
joints, with disease duration more than 6 months, in
order to evaluate the radiographic damage (erosions or
joint space narrowing).

f) Laboratory tests:

1) Complete blood count (CBC): by Cell-Dyne
1700 cell counter; as we consider leukopenia
(WBCs  <4000/mm3), thrombocytopenia
(platelets <100, 000/ mm3), anemia (Hb <9g).
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2) Erythrocyte sedimentation rate (ESR): by
sodium citrate.

3) Rheumatoid factor: by rheumatoid factor
IgM ELISA.

4) Antinuclear antibody (ANA): by Indirect
Immunofluorescence.

5) Serum 25-OH D concentrations: by Euro
immune ELISA ®),

Statistical analysis:

The collected data were coded, tabulated, and
statistically analyzed using IBM SPSS statistics
(Statistical Package for Social Sciences) software
version 21.0 IBM Corp., Chicago, USA, 2013.
Descriptive statistics were done for quantitative data as
minimum & maximum of the range as well as mean +
SD (standard deviation) for quantitative parametric
data, while it was done for qualitative data as number
and percentage. Inferential analyses for independent
variables were done using Chi square test for
differences between proportions and student t-test for
continuous variables. For more than two group
ANOVA test was used. Person correlation coefficient
was used to find the correlation between each two
variables. The level of significance was taken at P
value < 0.05 otherwise was non-significant.

RESULTS

Thirty-six children were included in our study,
eighteen patients of JIA (cases group) and eighteen
healthy children (control group). The age of patients
ranged from 2 to 13 years with mean age 6.81 + 3.15.
Nine patients were females (50%) and nine patients
were males (50%), which was nearly similar to control
group whose ages ranged from 3 to 10 years with mean
age 6.06 + 2.18, ten control children were females
(55.6%) and eight were males (44.4%).

There were nine patients with polyarticular JIA,
(50%), five patients with systemic onset JIA (27.2%)
and four patients with oligoarticular JIA (22.8%) no
other types of JIA had been found. All of our patients
(100%) had fever, joint swelling, joint tenderness and
limitation of movement while only five had skin rash
(27.2%) and three patients had enlarged lymph nodes
(16.7%) and no other disease-related manifestations
had been detected. The humber of joint affected ranged
from 2 to 20 with median of 10 joints affected. All of
our patients had high disease activity by JADAS 27
score (table 1). It took one to six months to diagnose
our cases which was a relatively long time. All our
patients received non-steroidal anti-inflammatory
drugs, corticosteroids and methotrexate while half of
them received hydroxychloroquine and none of them
received other therapies like biological therapy. Only
one patient had Rheumatoid factor and only one
patient had raised ANA level.

Vitamin D was significantly lower in cases than
control regarding both level (table 3) and status (table
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4) while there was no significant difference between There was negative correlation between level
different types of JIA regarding vitamin D status (table of vitamin D and disease activity by JADAS score
2). The duration of treatment was significantly less in (table 5) and (figure 1).

patients with higher levels of vitamin D (table 5).
The response to treatment was better in patients
with higher levels of vitamin D (table 6).

Table (1): Juvenile arthritis disease activity score (JADAS 27 score) among the cases group

Mean = SD 29.89 + 10.09
Median 31
Range 10-44

Activity High 1% ((10(;0)
Low

The mean JADAS 27 score among the studied patients was 29.89 ranging from 10 to 44.
All of them had highly active disease, based on cutoff > 8.5 for polyarticular JA and > 4.2 for oligoarticular (table 1).

Table (2): Relation between vitamin D status and type of disease

Sufficient 0 (0 %) 2 (50 %) 1 (20 %)
Insufficient 1(22.2 %) 1 (25 %) 2 (40 %) 2.583 | 0.46
Deficient 8 (77.8 %) 1 (25 %) 2 (40 %)

Table (3): Comparison between the studied groups regarding vitamin D level

Vitamin D level (ng/ml) 19.8 + 3.02 29.6 +4.4 t (-5.559) <0.001*

Table (4): Comparison between the studied groups regarding vitamin D status

Sufficient 3(16.7) 12 (66.7)
Insufficient 4 (22.2) 5(27.8) 13.844 0.001**
Deficient 11 (61.1) 1 (5.6)
OR*¥ 26.71 Cl 2.88-248.03

Table (5): Correlation between vitamin D level and number of joint affected, juvenile arthritis disease activity score
(JADAS 27 score) and duration of treatment

JADAS 27 score -0.939 <0.001**
Duration of treatment 0.977 <0.001**
Number of joint affected -0.796 <0.001**
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Figure (1): Scatter dot graph showing Correlation between vitamin D level and JADAS 27 score.

Table (6): Relation between response to treatment and vitamin D status

Symptom decrease:

No 0(0) 0(0) 7 (63.6)
Yes 3 (100) 4 (100) 4 (36.4) 7280 | 0.026*
DISCUSSION

In our study polyarticular JIA was the commonest
type among studied patients (50%), which is similar
to the studies of EI Deriny and Mannaa ® and De
Sousa Studart et al. 9, The mean JADAS 27 score
among the studied patients was 29.89 + 10.09 that
ranged from 10 to 44. All of our patients had highly
active disease based on cutoff > 8.5 for polyarticular
JA and > 4.2 for oligoarticular. This is opposed by De
Sousa Studart et al. @9 as the mean JADAS-27
score was 9.1 + 10.7 and only 44% of patients were
considered highly active. This may be explained by
that most of our patients were recently diagnosed and
only patients with highly active disease are regularly
followed up in outpatient clinic.

In current study vitamin D levels were lower in
cases than control as in cases it ranged from 13.8-32
ng/ml with a mean of 19.82 + 6.02 while in control
group ranged from 19.6 — 34.2 ng/ml with a mean of
29.62 + 4.44. These results agree with the study of El
Deriny and Mannaa® (ranged from 8.9-28 ng/ml
with a mean of 16.1 + 6.1 in case group and ranged
from 9 — 42 ng/ml with a mean of 20.6 + 6.2 in control
group) and with Dagdeviren-Cakir et al. Y (mean
was 18.9 £ 11 in cases group and 26.71 £+ 10.54 in
control). Also, with Stagi et al. * (mean was 21.8 +
8.2 in cases group and 29.8 + 11.2 in control). Most
of our patients (61.1%) had deficient vitamin D versus
5.6% of the control group while two thirds (66.7%) of
control had sufficient vitamin D versus 16.7% of
patients. Meanwhile, there was negative correlation
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between vitamin D level and the number of joints
affected among the studied patients.

This is in contrast to the study of De Sousa
Studart et al. @ who revealed that there was no
significant difference in vitamin D level between
cases and control. This difference may be because his
study was done in low altitude area and this finding
was confirmed in a review article done by Finch et al.
(13)

Our study revealed that vitamin D was more
deficient in patients with higher disease activity
detected by JADAS 27 scoring system. This is
consistent with the finding of Stagi et al. ‘2, Comak
et al. ), Bouaddi et al. ® and Sengle et al. ®9, This
match with most of the published data comparing
vitamin D with JIA disease activity even those who
used different scoring system like Childhood Health
Assessment Questionnaire (CHAQ) and American
College of Rheumatology Pediatric 30 Criteria (ARC
Peds 30). Only few studies showed high vitamin D
level during disease activity like that done by
Miettinen et al. @7, but many studies revealed no
relation between disease activity and vitamin D level
like that done by Dagdeviren-cakir et al. ®» and
Munekata et al. ®®.  This variability could be
explained by that there is no universal cutoff value to
determine level of vitamin D deficiency or even
insufficiency making it too difficult to unify these data
to date. There are many confounding variables (sun
exposure, season, and vitamin D intake, altitude) that
we need to control. So, many authors still believe that
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the evidence to support a relationship between vitamin
D and disease activity with autoimmune diseases in
humans is correlative and not causative. Long-term,
adequately powered randomized studies, which
control for confinding variables (sun exposure,
season, and vitamin D intake) that are required to
confirm a causative relationship between vitamin D
and disease activity ¢ 19

Our study stated that patients with higher levels of
vitamin D are more responsive to treatment and this
finding matches with that of Kim et al. @ and Stark
et al. @ who recommended vitamin D
supplementation for patients with rheumatoid arthritis
for the prevention and treatment of osteoporosis as
well as for its possible inhibitory effect on disease
activity. In contrast, Tang et al. ®® revealed that
cholecalciferol supplementation (2000 1U/day) for 24
weeks raised serum levels of 25 OH D in JIA patients
but did not reduce disease activity or improve bone
mineral density (BMD).

CONCLUSION

In conclusion serum vitamin D levels were
reduced in children with JIA. In addition, a significant
negative correlation between serum vitamin D levels
and both the number of affected joints and the disease
activity measured by JADAS 27 score were found.
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