Access this article online

Quick Response Code:

Website:
WWW.joas.in

DOI:
10.4103/joas.joas_37_17

Departments of
Orthopedics and
'Biochemistry, Karpaga
Vinayaga Institute

of Medical Sciences
and Research Center,
Kancheepuram,

Tamil Nadu, India

Address for
correspondence:

Dr. Regupathy Annamalai,
Department of
Orthopedics, Karpaga
Vinayaga Institute

of Medical Sciences

and Research Center,
Madhurantagam,
Kancheepuram,

Tamil Nadu, India.

E-mail: annuregu@yahoo.
com

Original Article

Study of biochemical profile and
25-hydroxy Vitamin D association with
disease activity in rheumatoid arthritis
patients

Regupathy Annamalai, Amar Nagesh Kumar’

Abstract:

BACKGROUND: Vitamin D deficiency has been implicated in the pathogenesis of autoimmune
diseases. Reduced Vitamin D intake has been linked to increased susceptibility to the development
of rheumatoid arthritis (RA). The objective was to evaluate 25-hydroxy (25-OH) Vitamin D status in
patients with RA and to assess the relationship between Vitamin D level and RA disease activity.

MATERIALS AND METHODS: The study consists of 50 RA patients as cases and 50 age- and body
mass index matched healthy individuals as controls. All study participants (both controls and cases)
underwent biochemical profile such as RA factor, serum uric acid (UA), calcium, phosphorous, alkaline
phosphatase, and 25-OH Vitamin D levels. Disease activity was evaluated by calculating the 28-joint
count as disease activity score. All the results were expressed as mean and standard deviation (SD).
RESULTS: Mean and SD values of serum UA (mg/dl), calcium (mg/dl), and phosphorous levels (mg/dl)
in RA cases are as follows 7.2 + 1.3, 7.5 + 0.5, and 6.9 + 1.5, respectively. Serum UA, calcium, and
phosphorous levels in RA cases were found to be elevated when compared to controls (P < 0.0001).
Mean erythrocyte sedimentation rate was 58.4 + 14.7 mm/h in the group of patients with RA. Levels
of 25-OH Vitamin D were found to be negatively correlated to the DAS28, the correlation coefficient
being r=-0.51 (P < 0.05). Levels of 25-OH Vitamin D were found to be positively correlated to serum
calcium levels, the correlation coefficient being r=0.82 (P < 0.01).

CONCLUSION: RA patients had lower Vitamin D values than healthy controls. There was a negative
correlation between serum Vitamin D and RA disease activity.
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laboratory tests which are sensitive and
specific for RA and can identify early in the
disease course are required for diagnosis and
intervention. Vitamin D might be one of the
environmental factors relevant with RA.!

Introduction

heumatoid arthritis (RA) is a chronic
utoimmune disorder characterized

by systemic features and joint involvement
which affects 1% of the world’s adults.

021 Tt can lead to significant morbidity and
mortality. Initially, the diagnosis of RA was
mostly based on clinical manifestations.
However, itis often difficult to diagnose RA in
very early phases of the disease and in many
cases, irreversible damage has occurred by the
time diagnosis was confirmed.** Therefore,
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Etiology of RA is not known clearly.l! Role of
Vitamin D deficiency in the pathogenesis of
RA was the interest of the study. The aim of the
present study was to estimate serum calcium,
phosphorus, alkaline phosphatase (ALP),
and 25-hydroxy (25-OH) Vitamin D levels in
RA patients and also to find the association
between Vitamin D and RA, as well as the
relationship of Vitamin D with disease
activity score (DAS) in RA patients.
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Materials and Methods

The present case—control study was conducted at
tertiary medical center. The study includes 50 newly
diagnosed RA cases along with 50 age- and body
mass index-matched controls. The patients with age
range of 32-56 years were selected for this study.
Patients with known history of diabetes, hypertension,
liver, kidney, thyroid dysfunction, any previous or
current cardiac illness or hyperuricemia, or with
coexisting disease associated with high uric acid (UA)
levels, for example, malignancy, chronic renal failure,
active chronic infections, for example, tuberculosis
were excluded from the study. Diagnosis of RA was
done according to the revised criteria formulated by
the American College of Rheumatology.”? About 5 ml
of venous blood was collected from anticubetal vein.
Serum was separated by centrifuging at 3500 rpm
for 15 min. All the study participants (both cases and
controls) underwent biochemical analysis for serum
RA factor, serum UA, calcium, phosphorus, serum
ALP, and erythrocyte sedimentation rate (ESR).
Besides biochemical investigations mentioned above,
the DAS based on 28 joint counts (such as swollen
joint count + tender joint count + patient’s global
activity) was also considered at the time of RA disease
diagnosis.””! The same biochemical investigations were
done in healthy controls as well. For all the 50 cases,
RA factor test is positive, and the test was done by
qualitative slide method. The study was approved by
the Institutional Ethics Committee. Written and informed
consent was obtained from all the participants.

Serum UA, calcium, phosphorus, and ALP were
measured using semi-automated biochemistry analyzer
with the commercial kits available in the market. ESR
was determined by Westergren method in whole
blood with ethylenediaminetetraacetic acid. Serum
25-OH Vitamin D was measured by enzyme-linked
immunofluorescent assay using kits (Biomerieux, France)
available for mini-vidas fully automated analyzer.

Results obtained were tabulated and expressed as
mean =+ standard deviation (SD). Pearson correlation
was done to find out the association of biochemical
parameters with DAS28. Associations between
continuous variables were examined using Pearson
correlation coefficients. Differences were considered
statistically significant at P < 0.05. Statistical analysis was
done by SPSS software version 16.0 (IBM, USA).

Results

The study consists of 50 RA patients and 50 apparently
healthy individuals as control. Mean age of the
controls is 43.2 + 6.6 years and that of RA cases is

42.7 + 6.7 years [Table 1]. All the RA patients included
in the present study had positive RA factor.

In the present study, it is found that there is a significant
increase in the UA level in RA patients when compared
to the healthy controls (P < 0.001) [Table 1 and Figure 1].
Mean serum uric level of controls is 4.5 = 0.9 and that
of RA cases is 7.2 = 1.3. The normal value of calcium
9-11 mg/dl; however, in this study, calcium levels
were found to be decreased with mean serum calcium
level in RA patients was 7.5 + 0.5 and that of controls is
8.4 £ 0.5 (with minimum of 6.9 mg/dl and maximum of
8.3 mg/dl) [Figure 1]. Serum phosphorus values were
found to be increased in RA cases when compared
to that of controls. Mean values of phosphorous in
controls are 4.1 + 0.8 and that of controls is 5.9 + 1.5
[Table 1 and Figure 1]. Serum ALP normal range in
adults is 20-140 IU/L. In this study, the mean and
SD of serum ALP level was 164.9 + 27.5 (minimum
of 138 IU/L and maximum of 289 IU/L) and that of
controls was 132.1 + 29.6 clearly indicates significant
raise (P < 0.001) [Table 1]. On comparison with controls,
serum ALP levels were found to be increased [Figure 2],
and calcium levels were decreased in RA patients. This
clearly suggests that an increase of ALP in serum can
provide valuable diagnostic information about RA. Serum
calcium levels were significantly decreased (P < 0.001)
in RA patients as compared to controls, while serum
ALP levels were increased significantly (P < 0.001) than
controls. The serum phosphorus levels were increased
significantly (P > 0.05) than controls, whereas there was
a significant increase (P < 0.001) in serum UA levels than
controls [Table 1].

In Table 2, Pearson correlation of all studied parameters
among RA patients was shown. From Table 2, it is
evident that UA has a positive correlation with ESR
and DAS28. Similarly, it can be observed that there
is a positive correlation of ESR with DAS. In the
present study, DAS28 score is 3.9 + 1.0. DAS28 and

Table 1: Comparison of mean and standard deviation
values of biochemical parameters between controls
and rheumatoid arthritis cases

Parameter Controls (n=50) Cases (n=50) P
Age (years) 43.2+6.6 42.7+6.7 0.70 (NS)
BMI (kg/m?) 20.7+1.7 21.0+2.8 0.51 (NS)
Uric acid (mg/dl) 4.5+0.9 7.2+1.3 0.0001**
ESR (mm/h) 18.1+5.8 58.4+14.7 0.0001**
Calcium (mg/dl) 8.4x15 7.5+0.5 0.001**
Phosphorous (mg/dl) 4.1+0.8 5.9+1.5 0.001*
Vitamin D (ng/ml) 25.8+7.4 18.9+6.9 0.001*
ALP (IU/L) 132.1+29.6 164.9+27.5 0.001*
DAS (28) 3.9+1.0

*P value significant at P<0.001, **P value significant at <0.0001. NS=Not
significant, BMI=Body mass index, ESR=Erythrocyte sedimentation rate,
ALP=Alkaline phosphatase, DAS=Disease activity score
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Table 2: Pearson correlation of parameters showing r value in rheumatoid arthritis cases

Parameter Age BMI Uric acid ESR Calcium Phosphorous Vitamin D DAS 28 ALP
Age 1

BMI 0.14 1

Uric acid 0.13 0.09 1

ESR 0.03 -0.19 0.35* 1

Calcium -0.06 -0.10 -0.21 -0.22 1

Phosphorous -0.17 0.13 0.13 0.17 -0.44* 1

Vitamin D -0.17 -0.15 -0.14 -0.07 0.82** -0.03 1

DAS 28 0.10 -0.03 0.34* 0.67** -0.05 0.04 -0.51* 1

ALP 0.24 0.10 0.12 0.16 -0.10 -0.11 -0.34* 0.39* 1

*P value significant at P<0.05, **P value significant at<0.01. BMI=Body mass index, ESR=Erythrocyte sedimentation rate, ALP=Alkaline phosphatase,

DAS=Disease activity score
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Figure 1: Comparison of mean values uric acid, calcium phosphorous, and body
mass index in controls and cases

adenosine deaminase, C-reactive protein, and ESR
(r=041, P <0.05;r=0.59, P <0.05;, = 0.67, P < 0.01).
In this study, negative correlation is observed between
calcium and phosphorous (r = -0.44, P < 0.05) of
RA patients and serum Vitamin D levels with DAS
(r=-0.51, P <0.01); serum Vitamin D levels with serum
ALP (r=-0.34, P <0.05). There is a positive correlation of
serum ALP level with DAS28 (r=0.39, P < 0.05), similarly
positive correlation was observed between calcium and
phosphorous (r = 0.82, P < 0.001) [Table 2].

Discussion

Increased serum UA levels are associated with
decreased kidney function® and gouty arthritis.!*!"!
Further, increased UA level also causes endothelial
dysfunction which in turn aggravates the risk of
developing diseases such as cardiovascular disease,*?!
or insulin resistance with its antioxidant property, high
level of UA was found to increase bone mineral density
for all sites and thus decreased the odds of fractures,!*”!
decreased risk of dementia" and Parkinson’s disease.
Serum UA which is a prooxidant, particularly effective
in quenching hydroxyl, superoxide, and peroxynitryl
radical, thereby preventing lipid peroxidation.!’>!*! In
the present study, it is found that there is a significant
increase in the UA level in the RA patients when
compared to the healthy controls. This is in accordance

Figure 2: Comparison of erythrocyte sedimentation rate, alkaline phosphatase, and
Vitamin D between controls and cases

with the previous studies reported by Panoulas et al.l'”}
and Lippi et al.0¥

Calcium and phosphorous are important constituent
of bone; ultimately bone metabolism is altered in RA,
observed by many researchers.l'’! In the present study,
calcium levels are significantly decreased in rheumatoid
patients, whereas ALP levels are significantly increased
as compared to controls. Serum phosphorus levels are
increased significantly than controls. The previous
studies reported that the concentrations of serum calcium
and phosphorus are usually reduced, and serum ALP
activity was elevated in RA patients.**?!l A significantly
decreased calcium/phosphorus ratio in RA patients as
compared to controls in our study clearly indicates that
there is altered calcium and phosphorous metabolism
in RA. Our study reports are correlating with patient’s
signs and symptoms, such as low serum calcium levels
associated with muscle spasm in the hands, feet, throat,
and bone pains in the upper and lower limbs. As bone
softness, weight bearing may lead to bowing of the
legs, weakened bones, osteoporosis which can lead to
increased susceptibility to fractures in patients with
R A.[20722]

Our study is supporting the general concept of elevated
ALP levels in adults over the age of fifty. In the present
study, there is a significant increase in serum ALP levels
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in RA patients when compared to controls. Causes of high
ALP levels in patients with RA is because of the disease
affects in the wrist and small joints of the hand and
also other parts of the body besides the joints. Previous
studies reported that the concentrations of serum calcium
and phosphorus are usually reduced, and the serum
ALP activity was elevated.?? Hence, our reports also
strengthening that the serum calcium levels were reduced
and serum ALP were increased in these patients.

In the present study, an inverse association was observed
between Vitamin D levels and RA DAS). Several studies
have evaluated the association between Vitamin D levels
and RA activity. In a study involving 1191 patients with
RA and 1019 controls, Rossini et al. found an inverse
association between Vitamin D levels and disease activity
in RA.P1Welsh et al., and Kerr et al., found that Vitamin D
deficiency is linked with disease activity in RA.*%! In
addition, Kerr G et al. and Haque and Bartlett found
an inverse relationship between Vitamin D levels
and disease activity in RA.57%! Vitamin D is known
to induce immunologic tolerance.”””! Thus, Vitamin D
deficiency may perturb immune tolerance and induce
thel®®! development of autoimmune diseases, such as
RA. Vitamin D has immunomodulatory properties,
acting on the immune system both in an endocrine and
in a paracrine manner.?*! It appears to regulate the
immune response by a variety of mechanisms, such
as decreasing antigen presentation,!®®! inhibiting the
proinflammatory T helper type 1 profile,*” and inducing
regulatory T cells.**"! 25-OH Vitamin D suppresses
proliferation and immunoglobulin production and
retards differentiation of B-cell precursors into plasma
cells.’ These data support a role for Vitamin D
deficiency in the development and progression of
autoimmune inflammatory conditions in general and
in particular RA. In the present study, Vitamin D levels
were found to be low in a group of patients with RA.
Vitamin D levels were found to be negatively correlated
with disease activity in RA [Table 2].

Conclusion

The present study showed that high-UA level was directly
associated with the DAS28 in RA patients. Serum calcium
is decreased and serum phosphorous and serum ALP is
increased in RA patients when compared with controls.
This study will provide awareness in using serum ALP
activity to assess the disease activity, to understand
response to therapy and prevent deformities of RA.
Supplementation of Vitamin D along with calcium may
be recommended for the pain relief in patients with RA.
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