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Assessment of vitamin D, calcium, inorganic phosphate, alkaline
phosphatase and parathormone in juvenile idiopathic

arthritis patients

SUFIA KHATUN SUMI', SHAHANA A RAHMANZ, MOHAMMAD IMNUL ISLAMS,
MOHAMMAD MAHBUBUL ISLAM3, MANIK KUMAR TALUKDER?

Abstract

Background: Decrease in bone mass in JIA patients is multifactorial. By assessing
the level of vitamin D and other associated parameters we can identify the deficiency
earlier and can predict the risk of osteoporotic bone fracture & give appropriate
supplements.

Objective: To determine the status of serum 25(0OH)D, calcium, inorganic phosphate,
alkaline phosphatase and parathormone in patients with JIA.

Materials and methods: It was a cross sectional study. Thirty newly diagnosed
cases of JIA attending the pediatric rheumatology clinic of Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka from October 2015 to September 2016
were included. Thirty age and sex matched control were also selected. Serum
25(0OH)D, calcium, inorganic phosphate, alkaline phosphatase & parathormone were
assesed in both cases and controls.

Results: Hypovitaminosis D was present in 60% of JIA and 33% of controls. In JIA
group the mean level of all biochemical parameters were significantly lower than
control group except serum 25 (OH) D. Level of calcium, inorganic phosphate and
alkaline phosphatase was decreased with the decrease of 25 (OH) D levels and
there was no change of parathyroid hormone level.

Conclusion: More than half of JIA patients had hypovitaminosis D. There was
positive relationship between 25(OH)D level and other biochemical parameters
except PTH.

Keywords: Juvenile Idiopathic Arthritis(JIA), Vitamin D, Serum Calcium, Parathyroid

Hormone.

Introduction

Juvenile idiopathic arthritis (JIA) is one of the most
common chronic illnesses of childhood.! There are
multifactorial causes of low bone mass in JIA patients.
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Among them acute inflammatory disease, decreased
physical activity, nutritional insufficiency, inadequate
sun exposure and glucocorticoid excess are
important.? In addition, new information suggesting
a role of vitamin D in immune modulation has led to
a surge of interest among the rheumatologists.
Vitamin D might be an environmental factor that
normally participates in the control of self-tolerance
&decrease in the Th1-driven autoimmune response.?
In spite of limited epidemiologic data; it appears that
many children with rheumatic conditions are at risk
of vitamin D deficiency.*®
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Bone is a special form of connective tissue with a
collagen framework impregnated with calcium &
phosphate salts particularly hydroxyapatites. It is
involved in overall calcium & phosphate homeostasis.
There are two major hormones regulating calcium
and phosphate homeostasis: active form of vitamin
D and parathyroid hormone® Vitamin D elevates
plasma calcium and phosphate by increasing
absorption in the intestine, calcium mobilization in
bone and calcium reabsorption in the kidney.”8
Vitamin D deficiency is associated with impaired
intestinal calcium absorption resulting in
compensatory hyperparathyroidism, increased bone
resorption, and decreased bone integrity.
Parathormone (PTH) causes elevation of calcium but
decreases phosphate by increasing its renal
excretion. Serum alkaline phosphatase is also
elevated during bone turnover. These biochemical
parameters of bone turnover are indirect indices of
skeletal metabolism.®

Loss of bone mass leaves thebone more susceptible
to breakage and the incidence of fracture is
increased. So children with JIA are a risk for
osteopenia and osteoporosis which may result in
vertebral compression and fractures of long bones
are increased.® 1% A pilot study done in Bangladesh
found low bone mineral density (BMD) by DEXA
scan in JIA patients.!" However, to the best of our
knowledge, no data available of Bangladeshi
children regarding vitamin D and other associated
parameters in JIA patients. The aim of this study
was to estimate the concentrations of 25-hydroxy-
vitamin D [25(OH)D], calcium, inorganic phosphate,
alkaline phosphatase and parathormone (PTH) in
patients with JIA and to compare them with control.
We also assessed the relationship of above
parameters with vitamin D level in JIA patients.

Materials and methods:

Thirty newly diagnosed children with JIA attending
the pediatric rheumatology clinic, Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka,
Bangladesh from October 2015 to September 2016
were included in this cross sectional study. Patients
were excluded if they had either an additional
chronic disease (endocrine, neurological, cardiac,
renal, liver disease, rickets or bone disease) that
could affect bone metabolism, or were receiving
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treatment including corticosteroids and/or calcium
and vitamin D supplementation. Thirty age and
sex matched controls were selected from the
outpatient department who attended the hospital
because of acute illness other than bone disease,
and who were not taking supplements of vitamin
D or calcium. Ethical clearance was taken from
the Institutional Review Board (IRB) of BSMMU.
Informed written consent was obtained from all the
participants or parents. Information were obtained
from their medical records, which included current
age (years), gender, duration of disease (months)
and disease sub-type according to the ILAR
classification criteria.Blood samples were drawn
for the following laboratory tests: serum 25(OH)D,
calcium, inorganic phosphate, alkaline
phosphatase & parathormone. Estimation of serum
25(OH)D was done by Chemiluminescence
microparticle immune assay (CMIA) technique
using the analyzer Architect Abott, Ci 4100, USA
2012. Serum calcium, inorganic phosphate,
alkaline phosphatase and parathyroid hormone
were estimated by standard method practiced by
Department of Biochemistry, BSMMU. Depending
on their 25(0OH) D level, patients were classified
into 2 categories: hypovitaminosis D (< 32 ng/ml
includes Vitamin D deficiency<20 ng/mland
VitaminD insufficiency 20 - 32 ng/ml and Vitamin
D sufficiency(> 32 ng/ml)-12

All the statistical calculations were done using the
statistical software SPSS 21.0. The Chi-square test,
the unpaired student t-test, Pearson correlation test
and scatter diagram had been applied to evaluate
the association between the variables when
indicated. Here p-value of less than 0.05 was
considered as significant at a 95% confidence interval
(95% Cl) for the correlation.

Results:

The mean age of the JIA patients at diagnosis was
9.48 year (age range: 1.33-14 year). Sixteen were
male (53%) and 14 were female (47%). The mean
age of controls was 9.63 year (age range: 1.2-14
year) and among them 16 were male and 14 were
female. Table-I shows that in JIA group the mean
level of serum 25(OH)D, calcium, inorganic
phosphate, alkaline phosphatase (ALP) and
parathyroid hormone(PTH) were 26.86+£10.97,
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Table |
Compatrison of level of serum 25(0OH)D, inorganic phosphate , alkaline phosphatase and parathyroid
hormone in JIA and control group (n=30+15)

JIA(n=30) Control(n=15) *p-value

Mean+SD Mean+SD
S. 25(0OH)D (ng/ml) 26.86+10.97 31.4746.11 0.135
S. Calcium (mg/dI) 7.92+1.54 9.24+0.69 0.003
S. inorganic phosphate (mg/dl) 4.01£1.10 5.23+0.66 0.0001
S. alkaline hosphatase (U/L) 131.50+51.72 206.731+41.6 0.0001
S. PTH (pg/ml) 30.46+16.77 76.36+33.07 0.0001
*unpaired student t-test

Table Il
Status of 25(0OH)D among JIA and Control group (n = 30 + 15)
25(0OH) D level JIA group Control group *p-value
N Mean+SD n Mean+SD

Hypovitaminosis D (<32 ng/ml) 18 19.15+6.05 5 26.44+3.69 0.007
Sufficient level of D (>32ng/ml) 12 38.31+4.5 10 37.11+4.3 0.55

*unpaired student t-test

7.92+1.54, 4.01+1.10, 131.50+51.72 and
30.46+16.77 respectively all of which were much
lower than control group. All the levels were
statistically significant except serum 25 (OH) D
levels. In the JIA group, 37% had 25(OH)D
deficiency, 23% had insufficient level and 40% had
sufficient level of 25(OH)D. Among control group,
none had deficiency, 33% had insufficiency and 67%
had sufficient level of 25(OH)D. Hypovitaminosis D
(deficiency+ insufficiency) was found in 60% of JIA
patients. (Fig. 1). Table-1l shows that there is
significant difference in terms of mean value of
vitamin D level in JIA and control group for the cases
of hypovitaminosis D. The Correlation among serum
calcium, inorganic phosphate, alkaline
phosphatase, PTH level and 25(OH)D level was
done(r =-0.37, p = 0.04) which is shown in scatter
diagram (Fig.2), indicates that that there is
statistically significant positive relationship with
25(OH)D and serum calcium, serum inorganic
phosphate and alkaline phosphatase. It indicates
that the level of calcium, inorganic phosphate and
alkaline phosphatase are decreaesed with the

decrease of the level of 25(OH)D. This figure also
showed that PTH had no significant relationship with
the level of 25(0OH)D.
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Fig.-1: Bar Diagram showing serum 25(0OH)D level
in the Study and Control Group
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Fig-2: Scatter diagram showing relationship among the level of 25 (OH) D and calcium, inorganic phosphate,

parathyroid Hormone and alkaline phosphatase.

Discussion

As many as one billion people worldwide suffer
from low level of vitamin D.7-'314 |n recent years,
information suggesting vitamin D deficiency as a
possible risk factor for autoimmune diseases has led
to an interest among rheumatologists.'® In the
present study, although the mean level of 25(0OH)D
was not significantly different between JIA and control
group (Table I), when the groups were subdivided in
hypovitaminosis D level and sufficient level of vitamin
D (Table I1), it was found that mean level of vitamin D

among hypovitaminosis group was significantly lower
in JIA patients than that of control group. It could be
due to the fact that there were more JIA patients with
very low levels of vitamin D than the control group.
Low vitamin D levels were found in both patients with
JIA and controls but it was more so among the
patients. A total of 18 (60%) JIA patients were found
to have hypovitaminosis D (Table II), a result similar
to that reported from Morocco.'® This finding is
consistent with the findings carried out on American
JIA patients and Brazilian polyarticular JIA patients,4°
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although these studies did not report any significant
difference between JIA patients and controls in spite
of having high frequency of 25(OH)D deficiency and
insufficiency. Potential explanations for the high
frequency of deficiency/ insufficiency in our study as
well as other studies may be due to the dietary
insufficiency, lifestyle changes and seasonal
variation.

The level of serum calcium, inorganic phosphate,
alkaline phosphatase and parathyroid hormone
(PTH) in JIA group were also significantly lower than
control group (Table I) though the levels were within
normal limit. These findings are consistent with the
research carried on JIA patients and healthy control
by Hillman et al. and Munekata et al.*%

Lower level of serum calcium in JIA group may be
due to multiple factors including low level of vitamin
D causing decreased absorption of calcium, less food
intake due to anorexia of chronic illness. This finding
may also be explained by the reduced capacity for
mineral absorption described in children with
arthritis’”. A study in animal models with induced
arthritis found a reduction in 1,25(OH)D receptors,
with a consequent reduction in calcium absorption. '8
This could be another explanation for low level of
calcium. However, it was expected that calcium level
would be normalized in JIA group as a part of
compensatory mechanism by increased PTH level,
but it was not found so. In the present study there
were normal level of parathormone in spite of low
25(OH)D and calcium in the JIA group. Munekata et
al. also reported normal level of mean PTH in
theirstudy.® Our findings were also very much similar
to study done by Thacher and Clare.'® They also
found that parathyroid hormone level was normal in
spite of low 25(OH)D. Hillman et al also found normal
parathyroid hormone level in spite of significantly
lower serum calcium concentration and concluded
that PTH level may be inappropriately normal for the
decreased serum calcium concentration in children
with JIA.% In this regard Holick’added that if
associated hypomagnesaemia is present it may blunt
the response of PTH that means parathyroid
hormone levels are often normal when 25(OH)D level
fall below 20 ng per milliliter.’ In the present study
serum magnesium level was not measured. So we
cannot definitely draw any conclusion. But JIA
patients are usually nutritionally compromised?° and
thereby may have associated hypomagnesaemia. In
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addition patient with low turnover bone disease may
also have the lowest concentration of PTH.# So, it is
evident that though inverse association between PTH
and 25(0OH)D were observed in adult patients with
rheumatoid arthritis in the research done by Kumar
et al; Gordon et al. and Gordon et al?%-22 but this
association has not been frequently observed in JIA
patients (Fig.-2).

In our study, we found elevated mean PTH level in
the control group but not in JIA group. This finding
may be explained by the fact that a number of control
group also showed insufficient level of vitamin D. As
vitamin D deficiency progresses it causes calcium
deficiency and thereby the parathyroid glands are
maximally stimulated, causing secondary
hyperparathyroidism.” Normal level of inorganic
phosphate in JIA group was found in the present study
though it was significantly lower in comparison to
control group. This may be explained by the fact that
there was no PTH induced lowering of renal threshold
followed by phosphaturiain spite of decreased serum
calcium level.

In this study relatively lower level of alkaline
phosphatase was found in JIA patients in comparison
to control group. This finding is different from other
common metabolic bone disease like rickets and
bony dysplasia in children, where alkaline
phosphatase level is increased due to increased
osteoblastic activity for bone formation. Reduced
bone formation occurs in JIA patients which are also
supported by the study done by Hillman et al.* They
also found decreased bone mineral content in his
study and concluded that decreased mineralization
occurs in JIA patients which is related to low bone
turnover.* This finding is also similar to the study done
by Maresova who explained that proinflammatory
cytokines and TNF-a significantly elevates bone
resorption and attenuates osteoblastogenesis and
bone formation in JIA patients.23

The present study found that 37% of JIA patients
had 25(OH)D deficiency and 23% of them had
25(0OH)D insufficiency. A study done on forty
Moroccan children with JIA showed that 45% had
25(0OH)D deficiency and 30% had insufficiency. This
slight lower percentage of our patients may be
explained by the fact that most of the patients (57.5%)
of Bouaddi et al. study were receiving corticosteroids
along with other treatment.’® It is to be mentioned
here that our study did not include any patients
receiving steroids.
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Conclusion

Significant hypovitaminosis D was present among
more than half of JIA patients. Positive relationship
was found between 25(OH)D and other biochemical
parameters including serum calcium, inorganic
phosphate and alkaline phosphatase and no
significant relationship with PTH level in JIA patients.

Limitations

It was a single centered study and sample size was
small. Dietary intake of vitamin D, sunlight, nutritional
status, disease activity was not studied.
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