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Abstract:

Background: Vitamin D is one of the fat-soluble vitamins, which, upon its chemical conversion
in the liver and kidney, gives 25(OH) D, an indicator of vitamin D status in the serum. This
vitamin plays multiple functions in the human body. Among these functions is that it is
considered as a regulatory factor in human immunity, Rheumatoid arthritis (RA) is a most
common disease of connective tissue and is considered as a long-lived inflammatory disease of
joints. It is a common chronic systemic inflammatory autoimmune disease.

Aim of the study: The present study focused on measuring the prevalence of vitamin D
deficiency in RA Iraqi patients who live in Wasit Province.

Method: The total number of patients enrolled in the study were 653 of both gender and
different ages. Their fasting blood samples were collected during the period of January-September
2018. Vitamin D level as 25 hydroxy vitamin D(25-OHD) was measured in the patient's serum
using Roche Cobas e 411 analyzer and Roche Elecsys vitamin D total Il assay (Roche
Diagnostics, Mannheim, Germany).

Results: The percentage of females with RA disease was higher than the males among the
patients group enrolled in the present study. A high percentage (35.5%) of the studied RA patients
were found to have vitamin D severe, deficiency (vitamin D level<10 ng/mL), while (19.8%)
were vitamin D deficient, (8.7%) were with vitamin D insufficiency and 9.2% of them had a
sufficient level of vitamin D. Furthermore, the female’s patients appeared to have higher levels of
vitamin D deficiency in comparison to the males. Moreover, vitamin D levels in the serum of RA
patients aged 41-50 years were higher than those with other age ranges. While those with an age
range of more than 61 years had the lowest.

Conclusion: The results indicated that vitamin D severe deficiency is high in the studied RA
patients (43.5%), and its prevalence is high in women patients, as well as in patients with age of
less than 41 years and those with age higher than 61 years. Meantime, the male patients have
higher vitamin D than the female among all age groups.

Keywords: fat-soluble vitamin; 25 hydroxy vitamin D; hypovitaminosis D; Rheumatoid arthritis;
inflammatory autoimmune disease.
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Introduction

Vitamin D is one of the fat soluble vitamins, that upon its chemical conversion in the liver and
kidney, gives 25(OH)D ( which is considered an objective indicator of vitamin D status in the
blood) as the first reaction product. It produces 1,25-dihydroxyvitamin D (1,25(OH)2D, the main
bioactive form (). Many researchers have reported that this vitamin plays multiple functions in the
human body. These functions are based on the receptors in most body's tissues and cells, and
together, they regulate more than 200 human genes. This implies that vitamin D could have
diverse roles in maintaining human health among them keeping homeostasis of phosphate and
calcium metabolism ¢ . Furthermore, as a steroid hormone, vitamin D acts upon binding to its
nuclear function as a modulator of many genes involved in inflammatory and immune modulation
4.5 Moreover, it acts as an anti-inflammatory and antioxidant in the body ®, functions that have
gradually become apparent for this vitamin(®.

Even though there is a dual source for vitamin D in the human body: dietary intake and its
synthesis in the skin upon exposure to sunlight ), several reports and reviews performed in
different developed and developing countries during the past decade have pointed out to the rapid
growth of vitamin D deficiency globally among different population % %12 and hypovitaminosis
D has been reported as a global health problem @314, About 30-40% global population has a mild
deficiency of this vitamin, which is associated with infectious & communicable diseases %, with
7% of the global population having less than 20ng/mL ¢?.

Rheumatoid arthritis (RA) is a systemic and progressive chronic inflammatory disease that has
been reported to be an autoimmune disorder that primarily affects the joints. It is the most
common disease of connective tissue and is considered a long-lived inflammatory disease of
joints that primarily affects the lining of the synovial joints @®. RA is characterized by chronic
proliferative synovitis that eventually leads to many complications, such as progressive joint
destruction, deformation, and progressive disability. This joint disease is associated with
autoantibodies that target various molecules and eventually lead to the destruction of bone,
several systemic complications, and premature death 7).

It has been reported that about 2-3% of the world population suffers from this disease . A
recent research mentioned that RA occurs in about 5 per 1000 people 16)- In Irag, 1% of the Iraqi
population was reported to suffer from this disease ‘%, (a percentage which we think is much
higher nowadays due to Irag’s present pollution situation). This disease occurs in all age ranges,
even though its onset occurs in middle age and is more common in adults of older age, with the
possibility of its development in younger ages and children 9. It also can occur in all ethnic as
well as in all races @. Furthermore, it is influenced by the geographic locations . The exact
etiology of this disease is still unknown to a certain extent, and many genetic and environmental
factors have been reported to have a role in its development, including hypovitaminosis D ©.

In Iraqg, few studies have been carried out to look up the association of vitamin D deficiency with
different diseases such as Parkinson’s Disease, primary fibromyalgia syndrome, and asthma 224,
No report in the literature indicates vitamin D status in Iragi RA patients. Therefore, the present
study explored the prevalence of vitamin D deficiency among Iragi Rheumatoid Arthritis patients,
taking RA patients living in Waist Province / Iraq as the study participants.

Materials and Methods
Study population:
The present study's participants were RA patients (n=653), who live in Waist Province in Irag.

They were attending Alzhraa Hospital in Waist during the period January- September 2018 and
were diagnosed by the hospital specialist to have RA. Those who were excluded from the study
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were: those with diabetes mellitus, or chronic renal failure, or any systemic illness, and those who
were on calcium and vitamin D supplements or enzyme inducer drugs. Fasting blood samples
were collected from the patients, and the serum was obtained by centrifugation of the collected
blood samples. then obtained serum samples were used for vitamin D measurements as explained
below.

Determination of vitamin D level

Roche Cobas e 411 analyzer (Roche Company, Germany) and Roche Elecsys vitamin D total 11
assay (Roche Diagnostics, Mannheim, Germany) were used to measure this vitamin's level in the
collected serum samples. The assay was performed using Elecsys Vitamin D assay employs
Vitamin D Binding Protein (VDBP). This assay is intended for quantitatively determining total
vitamin D (25-OH) in human serum. It is considered the best method to measure vitamin D in
serum due to its prolonged half-life .

Statistical analysis

The data throughout this work was revised and tabulated using SPPS, version 25 (IBM SPSS,
Inc.). Data were expressed as median, and the value of categorical data was presented as a number
(percentage).

Results

The grouping of the participants of the present study according to their serum vitamin D level was
based on 28 Therefore the participants were divided into four groups: severe deficient group
(vitamin D level < 10 ng/mL, deficient group (vitamin D level = 11-20 ng/mL), insufficient group
(vitamin D level= 20-30 ng/mL) and sufficient group (vitamin D> 30 ng/mL). The serum vitamin
D measurement results show that our RA patients (n=653) can be divided into these four groups,
as illustrated in Figure 1.
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Figure 1. The vitamin D status among the studied RA patients.
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It is clear from the above results that the number of RA patients with serum vitamin D levels less
than 20ng/mL (those with severe D deficient level and deficient level) is much higher than the
number in the other two groups. The percentage of RA patients within each group was calculated,
and the results are presented in Table 1.

Table 1: Vitamin D status among the total studied Iraqi RA patients.

Group Total
N N 284
Severe Deficiency % 43.5%
- N 179
Deficient % 27 4%
— N 95
Insufficient
Vitamin D levels (ng/ml) % 14.5%
o N 95
Sufficient % 14.5%
_ N 653
Number and percentage of total patients % 100%

These results show that (43.5%) of the total studied RA patients had severely deficient vitamin D
levels, followed by those with deficient levels (27.4%), and then by both the insufficient and the

sufficient groups.

The RA patients enrolled in the present study were of both genders. Therefore, the serum 25(0OH)
D level was analyzed considering the gender distribution, and the results are presented in Figure 2

and Table 2.

M Female
M Male

No. of patients
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Figure 2. Vitamin D status in female & male RA patients versus their number.
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Table 2. The number and percentages of RA incidences and vitamin D status according to gender.

Gender I
Female Male Tota
o N 232 52 284
Severe Deficient
% 35.5% 8.0% 43.5%
o N 129 50 179
Deficient
% 19.8% 7.7% 27.4%
. N 57 38 95
In sufficient
% 8.7% 5.8% 14.5%
o N 60 35 95
Sufficient
% 9.2% 5.4% 14.5%
N 478 175 653
Number & percentage of total patients
% 73.2% 26.8% 100.0%

As it is clear from the above results, among the total number of studied RA patients, the incidence
of RA in females is higher than in males, and the percentage of female patients was 73.2% of the
total patients, while only 26.8% were male. On the other hand, the female registered a higher
percentage among all vitamin D-level groups. (Figure 2 &Table 2).

The patients included in this study were at different ages. Therefore, we analyzed the obtained
results of vitamin levels measurements among the different age's ranges and the results are
presented in Figure 3.
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Figure 3: Median of vitamin D concentrations according to age category.
These results show that the patients with an age range between 41-50 years old have a higher

median value of vitamin D level than the other age groups, while those with an age higher than 61
years and those age< 20 years have the lowest median value. Meanwhile, the results in Figure 4
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and Figure 5 show vitamin D concentrations versus the age of RA females and male patients. As
these Figures show, the male patients have a higher vitamin D concentration than the females in
all age categories, and the highest value is in those with the age category of 31-40 years old and
the lowest in those aged> 61 years.
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Figure 4: The median of vitamin D concentration in Iraqi females and male RA patients
according their age category.
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Figure 5: Scatter plot of vitamin D concentration versus age.

Upon looking at the extent of vitamin D severity among the 43.5% of the vitamin D deficient
detected among the total RA patients enrolled in the current study (Table 1). The concentration of
vitamin D was less than 0-5 ng/mL in 41.2% of them, while the rest, 58.8%, had a concentration
of vitamin D in the range of 5.1-10 ng/mL, as illustrated in Table 3.
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Table 3 The percentages of RA incidence and vitamin D concentration in both genders of the
vitamin D severe deficient group.

. . .. Gender
Severe Vitamin D Deficiency Fernale Male Total
0 N 101 16 117
Vitamin D concentration (0-5) 9% of Total 35.6% 5.6% | 41.2%
(ng/ml) (5.1-10) ! N 131 36 167
% of Total 46.1% 12.7% | 58.8%
N 232 52 284
Total % of Total 81.7% 18.3% | 100.0%

From the above results, it is also clear that the female RA patients again have a higher percentage
(81.7%) than male patients (18.37%), where 35.6% of them suffer very severe vitamin D
deficiency (<5 ng/mL).

Discussion
The current study explored the prevalence of vitamin D deficiency among Iragi RA patients,

where the participants were RA patients living in Waist Province in Irag. The obtained results
(Table 1 and Figure 1)) indicate that most of the patients enrolled in the present study have
vitamin concentration lower than that reported as human sufficient concertation (less than
20ng/mL)

Substantial vitamin D insufficiency and deficiency are reported to occur among different healthy
and diseased population groups, and such state of vitamin D sufficiency varies among and
between populations @2 25 20 Qur results confirm the presence of an association between
inadequate levels of vitamin D and RA disease. They are compatible with several studies’ results
that pointed to the presence of such an association, such as the study of ¢3 7. 2831 \While
disagreeing with others which reported the absence of such association®34, The discrepancy in
the reported results may be due to the differences in the study design, population, diet type, the
supplement of natural food, the amount and the time of UV sunlight exposure, as well as the
period of exposure and environmental pollution, which have synergistic effects > %), In addition
to all these factors, Wang et al. confirmed the suggestion that there is a possible role of genetics
in the etiology of vitamin D insufficiency where variants near genes involved in vitamin D
synthesis and transport imply their effects on vitamin D status ¢7.

The results of the current study do not surprise us since RA is considered one of the autoimmune
diseases ©®. Meantime, vitamin D has been reported to have immunomodulatory properties
affecting the immune system by regulating both innate and adaptive immune responses G%- A
regulation that was suggested to be through a variety of mechanisms, including lowering the
antigen presentation, suppressing proliferation and antibody production, and retarding p-cell
precursors differentiation into plasma cells ©@%4). Therefore, hypovitaminosis may induce the
development of diseases that are considered autoimmune, such as RA, by perturbing the immune
tolerance of the body “2).

49



Iraqi National Journal of Chemistry 2020; 20(2)

Furthermore, our results (Table 1) indicate that out of the 43.5% of the vitamin severely deficient
group are female, which is much higher than that obtained in the male patients (8%). The
observed percentage of patients with vitamin D severe deficiency in the present study is lower
than that recorded by Baykal et al 2012 @), Meanwhile, our results disagree with what was
reported in a study done in Slovenia, which reported that the prevalence of vitamin deficiency
was 2.6% only, with no notable differences between adult males and females used in their study
9. The observed high differences between both genders and a high incidence of deficiency
among the female group (Table 2 and Figure 2) align with the results of % 29 Meantime

disagrees with what Alzarooni et al. reported in their study on the Abu Dhabi Emirates population
(44)

The observed differences in the level of vitamin D between both genders may be due to the
difference in the physiological state, the physical activity, and their hormonal variations state “).
Moreover, women, in general, are more likely to be exposed to less UVB radiation since they
spend more time indoors than men ©“> 46), Furthermore, the excessive and conservative clothing
they wear for religious and sociocultural reasons is another reason for lowering their exposure to
sunlight &40 Generally, it is well known that vitamin D can be provided to the human body by
two sources; the main one is its cutaneous synthesis upon exposure to ultraviolet B radiation,
which has been reported to provide about 80% of the body’s requirement for this vitamin, the
second source is the diet®*20-47-48) The amount of UVB radiation that reaches us is influenced by
many factors such as the type of the climate, atmosphere pollution with ozone and smog, the
darkness of the skin (the darker skin and the tanned one allow less amount of UVB to penetrate
the body than the whiter one), also using sunblock leads to reduce the amount of this type of
radiation®#7), The UVB amount is also influenced by the window glass used in the different
buildings, which allows only about 5% of the UVB light to get inside the buildings “®. Another
factor that can play a role in the measured gender differences in vitamin D levels is the obesity
that females suffer from more than males. Obesity has been reported to affect this vitamin
bioavailability, and this can be explained as follows: vitamin D is fat soluble, and this property

enables it to move into adipose tissues easily, resulting in lowering the serum level of this vitamin
(40, 43)

The observed low vitamin D concentrations among the lower ages and elderly people (Figure 4)
agree with the results of many types of research carried out on healthy populations and those with
different diseases in many countries, such as the studies of(12 232526:29.4648.49) The factors that
account for such results in elderly people are their insufficient cutaneous synthesis of vitamin D
due to the that they spent most of their time at home, which results in their limited exposure to
UVB light and thus insufficient synthesis of this vitamin in the skin, reduced renal synthesis of
the vitamin, alteration of intestinal vitamin D and calcium absorption, reduced skin thickness,
inadequate in addition to decreased dietary intake which means reduced vitamin D intake (2 2%-30),
On the other hand, vitamin D deficiency during childhood and adolescence (mostly are students)
iIs mostly a consequence of fast food and an unbalanced diet which is nutritionally poor that they
have, in addition to the change in lifestyle nowadays where most people, especially children and
younger female adults, spend most of their time in the door using computers and playing games
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this probably lead to increase the number of cases with of hypovitaminosis among them in
contrast to the males who spend more time outdoors ¢8-50)

Conclusion

The results indicated the prevalence of severe hypovitaminosis among the studied Iragi RA
patients with a percentage of (43.5%) where some of them had vitamin D levels less than five
ng/mL. RA disease and vitamin D deficiency seem to be more predominant in Iragi women than
men. The inadequate vitamin D concentration is among the RA patients with an age of less than
20 years and those with higher than 61 years.

In our opinion, the prevalence of hypovitaminosis among the Iraqi people will increase in the near
future because of the increased environmental pollution as a result of the many wars Iraq passed
through and all the bombs used during these wars. Such pollution causes a reduction in the
amount of vitamin D cutaneous synthesis. Furthermore, the international sanctions imposed on
Iraq and thus on Iraqgi people during the nineteenth of last century for long time leads to an
increase the unemployment (a situation which the Iraqi people have suffered until now) that led to
an increase in the percentage of poor people and thus lack the food with good quality they can
have. Therefore, the awareness to increase sunlight exposure, as well as vitamin D
supplementation, are essential for appropriately managing this health problem and avoiding its
bad consequences on the body.
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