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ABSTRACT

Vitamin D has been considered as a key player in various autoimmune disorders, such as
rheumatoid arthritis, due to its immunological modulatory effect. Together with Anti-double
stranded DNA (Anti-dsDNA), Anti-cyclic citrullinated peptide (Anti-CCP) is considered among
the indicators of the severity of the disease in rheumatoid arthritis. The present study aimed to
measure the level of vitamin D in RA patients besides measuring anti-dsSDNA, anti-CCP, RF,
complete blood count (CBC) and Erythrocyte Sedimentation Rate (ESR) for comparing it with
its corresponding level in the healthy control group. This study was a descriptive cross-sectional
study involving sequential RA patients who visited the Rheumatology clinic for outpatients
during a three-month period starting from July 2018, at the Baghdad Teaching Hospital. Sixty
individuals (30 RA patients and 30 age and gender matched healthy control) were enrolled in this
study. Blood samples were collected and serum levels of anti-dsDNA, 25-hydroxy vitamin D
(25[0OH]), anti-CCP and RF besides C3, C4, CBC and ESR were measured. A highly significant
decrease was displayed in the mean level of vitamin D in RA patients (18.67+17.70 ng/mL) when
compared to its level in the control group (35.07 £3.71 ng/mL), (normal value: 20 and 40 ng/mL),
whereas, anti-dsDNA level normal value: (<30.0 1U/mL) was significantly increased in RA
patients (122.27+65.89 1U/ml) as compared to its mean level in the control group (17.77+3.56
IU/ml) with an inverse relationship between anti-dsDNA levels vitamin D levels in RA patients.
No statistical difference was noted in C3 and C4 levels between patients and control groups.
Rheumatoid arthritis patients with positive RF had statistically higher anti-CCP (normal value:
less than 20 U/ml) than those with negative RF (39.83+£11.449 vs 21.67+4.658 u/ml). As
expected, a highly significant increase was observed in ESR of patients when compared to that
of the control. In addition, an alteration was noted in some circulating blood cells count.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic
inflammatory, systemic autoimmune disease that
deteriorates joints by eroding bone and destroying
cartilage [1]. With a female:male ratio of 3 to 1,
rheumatoid arthritis tends to develop later in life
[2]. A symmetrical polyarthritis that primarily
affects the tiny joints is the key clinical
characteristic. Almost every organ in the body as
well as other musculoskeletal system parts
(bursitis,  tendinopathy,  muscular  atrophy,
osteoporosis) can be impacted by rheumatoid
arthritis. Skeletal, haematological, neurological,
pulmonary, cardiac, renal, and ophthalmic
symptoms of RA are possible [3]. Pain, joint
swelling, and stiffness are signs of active disease
along with elevated levels of inflammatory markers
[2].

The pathogenesis of RA results from an interaction
of environmental, and genetic risks which increase
a break in immunologic tolerance besides a gradual
increase of pathologic immunologic processes
which lately manifests in the phenotype of RA [3].
Therefore, it is interesting to note that during
infliximab therapy, both a rise in antinuclear
antibodies and the development of antibodies to
double-stranded DNA, notably of the IgM type,
have been reported. [4] . Vitamin D regulates the
metabolism of calcium and phosphate and keeps
the skeleton properly calcified.
Immunomodulatory hormone is another name for it
[5]. Low serum 25(OH)D levels are linked to an
increased risk of RA [6].

Based on the immunologic actions of 1,25(0OH)2D
that decrease TH1 and TH17 responses and
stimulate Treg activity, vitamin D and its
metabolites are thought to have a therapeutic effect
against RA. A critical factor in the development of
symmetrical polyarthritis and the persistent
synovial inflammation seen in RA is the over-
activation of TH1 and TH17, as well as
malfunctioning Treg [7].

Rheumatoid factor, one of the earliest serological
markers for the diagnosis of RA is an autoantibody
that targets the Fc region of 1gG. It's taken RF as
nonspecific because it is also present in other
collagen vascular disorders such as SLE and
Sjogren’s syndrome in addition to healthy
individuals [8]. The presence of RF in blood often
proceed any signs of joint inflammation, which
suggests that locations other than the joints may be
involved in the induction of autoimmunity.
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Measuring different RF isotypes are thought to be
useful in the management of RA patients [9, 10].
Other markers used in the diagnosis of RA is the
anti-cyclic citrullinated peptide antibodies (anti-
CCP). The studies imply that these antibodies are
linked to more severe and erosive disease with a
proposed relationship with disease activity and
functional capacity. The combination of these two
markers can be helpful in deciding the therapeutic
strategy [11]. Anti-dsDNA is classically used as a
marker in patients with systemic lupus
erythematosus. Nevertheless, studies have shown
that it can be also elevated in other autoimmune
diseases such as RA. This autoantibody has been
linked with an aberrant state of autoimmunity and
systemic inflammation in RA patients [12].

The present study was aimed at measuring the level
of vitamin D in RA patients besides measuring
anti-dsDNA, anti-CCP, RF, CBC and ESR for
comparing it with its corresponding level in the
healthy control group.

MATERIALS AND METHODS

Sample collection

This study, included RA patients (28 females and 2
males) who visited the rheumatology department of
Baghdad Teaching hospital during three months
starting from July 2018. Inclusion criteria was
clinical and laboratory diagnosis of RA, while
patients were excluded if they were already taking
vitamin D supplements. Sera were separated from
patient blood samples and kept at -20 °C until
needed. Additionally, serum was taken from 30
completely healthy, gender- and age matched
individuals.

Determination of Anti-dsDNA and anti-CCP
levels

Serum Anti-dsDNA and anti-CCP levels were
measured by ELISA (Euroimmun, EU) according
to the manufacturer’s instructions.

Determination of 25-hydroxy vitamin D
(25[OH]D), C3 and C4

25-hydroxy vitamin D (25[OH]D), C3 and C4
serum levels were measured using abbott c4000
(Abbott, USA). According to consensus, 25(0OH)D
concentrations between 20 and 30 ng/mL are
regarded as insufficient, whereas those below 20

ng/mL are called vitamin D deficiency [13].
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Determination of Rheumatoid factor

RF was measured qualitatively (Rose-Waaler Kit).
In addition, a blood autoanalyzer (cell Dyn, USA)
was used to measure hematological parameters.

Statistical analysis

Statistical analysis was done with Graph Pad Prism
5.0. (USA) and SPSS (Statistical Package for
Social Sciences v. 24). The data were represented
as means £SD. T-Test was used to identify the
effect of parameters between study groups and
simple linear regression was used to assess the
relation between parameters under study. When the
results had * P<0.05, ** P<0.01 and *** P<.001,
they were classified as statistically significant.

RESULTS AND DISCUSSION

Out of the 30 patients with RA, 0% had normal
vitamin D level, 6.66% had insufficient vitamin D
level, 53.33% suffered from vitamin D deficiency
and 40.01% had sever deficient vitamin D levels.
On the other hand, all of the control group had
normal vitamin D levels. Statistical analysis shows
the significant statistical difference between RA
patients and control in Mean Vitamin D level
(18.67+ 17.70 vs 35.07 £3.71 ng/ml).

As expected, the mean level of anti-dsDNA was
higher in RA patients (122.27+65.89 IU/ml) than
the control group (17.77+3.56 1U/ml). When
Complement protein 3 (C3) levels in patients' and
controls' sera were measured, it was found that the
mean level of C3 was not different between RA
(103.30 + 13.60 mg/dl) patients and control group
(105.80+16.13 mg/dl). In addition, measurement of
complement protein 4 (C4) in the sera of patients
and control showed that the mean serum level of
C4 was not different between RA (23.80 +6.70
mg/dl) patients and control group (26.27 +9.36
mg/dl) as shown in Table 1.

Table 1. Immunological parameters and vitamin D
concentration among studied groups.

Parameters RA (n=30) |Control (n=30)
Mean Vitamin D (ng/ml) | 18.67+ 17.70 | 35.07 £3.71*
Normal vitamin D 30-40 0.00 % 100%
(ng/ml)

Insufficient vitamin D 20- 0 0

30 (ng/ml) 6.66 % 0.0%
Deficiency vitamin D 8.0- Q @

20 (ng/ml) 53.33% 0.0%
Sever deficiency . .

Less than 8.0 (ng/ml) Gl i)
dsDNA (1U/ml) 122.27+65.89 | 17.7743.56**
C3 (mg/dl) 103.30 + 13.60| 105.80+16.13
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C4 (mg/dl)

*denotes (P <.05), ** denotes (P <.01).

| 23.80+6.70 | 26.27 +9.36

The findings of this study support those of earlier
research, which had shown that RA patients had
lower levels of 25-OH Vitamin D than healthy
controls [14]. Low levels of 25-OH vitamin D,
which is known to stimulate immunological
tolerance, have been found in RA patients. [15].
Due to its immunological functions and the fact
that immune tolerance is affected by vitamin D
deficiency, autoimmune illnesses (like RA) might
develop. As a result, vitamin D regulates the
immune response through a variety of pathways
(e.g., stimulate regulatory T cells, decrease antigen
presentation, and inhibit the pro-inflammatory T
helper type 1 profile) [16]. Thus, autoimmune
diseases, which contributed to the low level of
Vitamin D, and Vitamin D deficiency was linked to
musculoskeletal pain, as well as finding that RA
patients treated with corticosteroids had a low level
of Vitamin D, even though the use of
corticosteroids has a minimal impact on the level
of Vitamin D, corticosteroids have decreased the
level of Vitamin D in RA patients [17].
Regression analysis showed an inverse highly
significant relationship between anti-dsDNA and
vitamin D. Increased anti-dsDNA level associated
with low vitamin D level as shown in Figure 1.

25

20

(ng/ml)

vitamin D level
3

n
1

a
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a 100 200 300 401
anti-dsDNA {IU/mi)
Figure 1. Simple Liner Regression between Vitamin D

and anti-dsDNA levels.

Anti-CCP (u/ml) and RF levels in RA were
assessed using ELISA. Statistical analysis
performed by independent T test showed highly
significant difference in anti-CCP between RA
patients with negative RF and those with positive
RF as seen in Table 2 which shows that RA patients
with positive RF had significantly higher anti-CCP
level.
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The finding of anti-CCP IgG antibody is significant
since it is a particular biomarker for RA. Strong
evidence of their pathophysiologic involvement is
produced when the anti-CCP IgG antibody
stimulates the complement system through both
classical and alternative pathways. It has been
demonstrated that apoptosis and inflammation-
induced cellular death are the causes of the
increased CCP production (necroinflammation).
Inflammation rather than a sickness is what causes
this process [18].

Table 2. Distribution of anti-CCP in RA patients according

to RF
RF| N Mean+ Std. | T-Test | P-Value
Ve | 12 | 21.67+4.658
(ULl 5193 | .000
(u/ml)  |+ve| 18 | 39.83+11.449

The Fc region of 1gG antibodies is the target of the
autoantibody rheumatoid factor. The most common
blood test for rheumatoid factor is used to diagnose
rheumatoid arthritis. [19]. Traditionally, bacteria or
immunological complexes have been thought to be
the primary triggers of complement activation. The
latter have been connected to the activation of the
complement system in RA. Circulating immune

complexes from RA patients, however, don't seem
to have much of an impact on complement system
activation. Other possible causes for complement
activation in RA should be taken into consideration
as there is insufficient evidence that immune
complexes are the primary cause of the condition,
CRP could be one of these causes. The current
study showed that complement protein 3 and 4 had
comparable levels in both patients and control
which could be attributed to corticosteroids
treatment in RA patients [20].

Data displayed in table 3 demonstrated an
alteration in complete blood count (hemoglobin
level, platelets, lymphocyte, neutrophil, eosinophil
and basophil count), besides an increase in ESR
when comparing RA patients with the control
group (p<0.01).

Anemia is a prevalent hematological condition
among RA patients. This characteristic may be
caused by a variety of conditions, including an iron
deficit, an erythropoietin production defect, a
decrease in the bone marrow's ability to respond to
erythropoietin, and a problem with the way that
iron is released from the reticulo-endothelial
system.[21].

Table 3. Distribution of anti-CCP in RA patients according to RF

B2 |33 85| 82 | 88 | 538 | B | §. | E_ | o E
38 ozl 28 | 3% = g E £ s & o 7=
5 |mo £2 TS € 3 2 3 2 3 3 E
; j“:) t_;_ j\ o = o > |
< M | 5.06 | 10.68** | 412.57** | 24.88** 3.89 63.85%* | 1.54** 0.91** | 100.70**
T | std | 245 1.27 124.62 8.13 1.38 7.53 0.77 0.37 39.89
° M | 6.05 13.95 315.70 39.57 4.05 52.86 2.49 0.56 7.86
[y
8 | std. | 1.96 0.62 73.78 5.82 0.72 10.29 1.32 0.21 1.97

An RA diagnosis is supported by an increased ESR,
CRP, and/or positive RF test. For many RA clinical
studies, the inclusion criteria include an ESR of less
than >28 mm/h and/or aberrant CRP. Remission
criteria for RA set by the American College of
Rheumatology (ACR) include ESR values of less
than <20 mm/h for males and <30 mm/h for women
[22]. Regression analysis proved that there is an
inverse relationship between vitamin D level and
anti-dsDNA in RA patients. Both of anti-CCP and
anti-dsDNA levels give an indication of disease
progression. A previous study has concluded that
providing RA patients with supplements of the
aforementioned vitamin, reduced the progression

of the disease which highlights an association
between this vitamin and disease activity in RA
patients [23]. Complete blood counts are usually
done in RA patients to spot any side effects
associated with the treatment/or disease related
alterations. Common alteration includes anemia
and thrombocytosis [24].

CONCLUSIONS

it seems that vitamin D deficiency is very common
in RA patients, and that vitamin D deficiency may
be related to the severity of the condition. This
decrease in vitamin D level was accompanied with
an increase in both of anti-CCP and anti-dsDNA
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which may imply that vitamin D deficiency
associates with the severity of rheumatoid arthritis.
Further large-scale studies are warranted to
confirm such conclusion.
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