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Abstract

Celiac disease is an inflammatory disorder involving the small bowel, in addition to other
organs. An inappropriate immune response to dietary gluten mainly in genetically predisposed
individuals lies behind the persistent inflammation of the mucosa lining the proximal small
bowel. Malabsorption in celiac disease patients lead to deficiencies in a number of minerals and
vitamins. Among the affected vitamins is vitamin D. The present study aimed to figure out the
prevalence of vitamin D deficiency in celiac disease patients and investigate whether any
vitamin D deficiency could associate with the level of autoantibodies. Forty-six early diagnosed
celiac disease patients (11 males and 35 females) were consecutively recruited from Special
Nursing Hospital \ Baghdad, during the period from July 2018 to February 2019. Twenty
apparently healthy subjects were also recruited to serve as a control group. Age distribution of
patients showed that 43.7% of patients were between 10 and 20 years old. On the other hand, 6
(13%), 1 (2.1%) and 4 (8.6%) patients were in-the age groups 20-30, 30-40 and 40-50 years
respectively. Female patients were more than male patients (66 and 34% respectively). Celiac
disease patients had a significantly lower level of vitamin D in comparison with the control
(14.3 £9.9 and 68+ 4 ng/ml respectively). In addition, 71.73% of celiac disease patients had
vitamin D deficiency, 23.91% had vitamin D insufficiency, while 4.34% of celiac disease
patients had vitamin D sufficiency. On the other hand, 100% of control subjects had vitamin D

sufficiency. Nevertheless, no statistical difference in the level of vitamin D was found between
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female and male patients (15.3+£10.08 and 12.58+8.9 ng/ml respectively). It can be concluded
that vitamin D is significantly decreased in patients with celiac disease.

Keywords: Gluten, celiac disease, vitamin D, inflammation.

Uias Cmadidial) (Alad) oAl s e (8 Q) Calid Alla
@M‘JM‘AFS}J"AM“;AMJ‘:‘MM&J
b ol Aail) dadlal) - Apdall g Lsall eyl A4S

LAY

Ao Liall AlaiaV) (5S35 AN elac ) ) A8 238A) elaa) Gy el Gl haa) sa el glall (o s
Ohall il eliall A i)l Gl o) )5 G 5 Gaiseall o 81 8 ) IS 3R G slall Al e
e lindial) g abaall (e 230 (& (el ) il elall s e gl palaia¥ e g a5 Aw jall Aadal) el
Al (a e (B2 palid el LS (e s ) Aallad) Al jall o A 3 et ga 5 Al linalidll
46 o o Al 3ol imall alsaa) (g g wam Jasi 5 O (S 3 (i 3 Gt (5 OIS 13) La 8 (sl 5 il
Sz / Galal) Gy el Adiins e M sill e (G35 51583 11) el ol o pe ) 580 aguaniil o Uiy ja
Al de saaaS Bam daay () saialy Ladd (o e ALzl &5 LS 2019 Lbd (I 2018 ) s (e 3yl SO ¢
6 OIS ¢ A Aali g 2020 510 Ot s 5155 (—m sall (40 7437 O (m sall (5 seall @55l el
Syl il il e 45w 50-40 5 40-30 ¢ 30-20 4 yendl Sl 8 (an 34 (78.6) 4 5 (%2.1) 1 ¢(713)
(3) Oxalish (ya S B (5 i o) ool (i e sl IS (sl e 734 566) LS (—myall e S
Oe 7173 ol ¢y Y ALY (s e Ja/al e 54 £ 68 59.9 £ 14.3) aSaill e pane 455l
e 74,34 63 OIS Wi ¢ (2) Cnalid BS axe (5 5ila 723,91 5 ¢(2) Oanalid palli (3o () sibay ikl elall (i e
dc gana b alddY) e 2100 s OIS s A Lali e (2) el (e (AIS (5 sl agaal OIS Silaidl o)) (o ya
23S (el (g (3) O3l (5 sisn (B (Slan] G a5 Y eelld pa s (3) Gaalidd e (IS (5 sise a8
ISy iy (3) el O g Y (S (s e Ja/ a2 536 8.9 + 12,58 510.08 + 15.3) Syl

bl elall o ye & pS

ol o i ‘&H‘ eJall ¢y olal) ;3.;;133&\ Calalsl)

Volume: 17, Issue: 3, July 2021 15 P-1SSN: 2222-8373
Manuscript Code:175-559 -1CPS E-ISSN: 2518-9255



Diyala Journal for Pure Science
International Conference for Pure Sciences (ICPS-2021)

Vitamin D Status in Newly Diagnosed Celiac Disease Patients

Raghad H. Sanyi, Tuga Sami Al-Salmani and lzzat A. Al-Rayahi

Introduction

Celiac disease (CD) is an autoimmune disease which affect individuals with gluten-sensitivity
(gliadin and glutenin). Celiac disease was known to be mostly prevalent in children with
Caucasian ancestry. Nevertheless, subsequent data has demonstrated that it is a worldwide
health problem and can also be prevalent in countries such as India, Brazil, Irag, and South
Africa [1-4]. Recent studies proved that there is a significant increase in the global incidence of
celiac disease especially during the last two decades. They concluded that the prevalence of
the disease can vary with age and sex, in addition to the location [2)]. Based on biopsy and
serological test, the worldwide prevalence of celiac disease is estimated to be between 0.7 and
1.4% [3]. Nevertheless, more comprehensive studies are needed in Asia, Latin America and
South America to give a more accurate estimates of celiac disease global occurrence [2]. In
addition to genetic susceptibility, environmental factors are thought to play a role in the
incidence of CD [5]. Along with the traditional gastrointestinal manifestations observed in CD
patients, extra intestinal symptoms such as arthritis, depression, infertility, alopecia, fatigue and
headache can also occur [6]. Occurring at any age, the gastrointestinal related complications
are either associated-with the direct mucosal lesions or nutrient deficiency which results from
malabsorption. While the extra intestinal complications are related to immunological factors
(reactivity to specified autoantigens) [7]. Three sequential small intestinal biopsies were
required for the diagnosis of CD. However, nowadays less invasive approaches are preferred
for CD diagnosis [8]. Detection of antibodies against tissue transglutaminase antigens (anti-
TTG) is regarded as the most sensitive serological screening tool for CD. As such, several
studies have reported a significant correlation of anti-tTG IgA titer with the staging of biopsy
[9, 10]. The last two decades has witnessed an increasing interest in the role of vitamin D in
the innate and adaptive immune response. Furthermore, vitamin D level has a potential role in
the progression of a number of autoimmune diseases due to its role in the regulation of both
dendritic and T-cells [6]. Weight loss and malabsorption along with mineral and vitamin

deficiencies is a classic characteristic feature of CD. Among the vitamins that are affected is
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vitamin D. Studies in Europe, have reported vitamin D and subsequent osteomalacia in
untreated CD patients [11]. As mentioned earlier, the vast majority CD published studies have
been reported in European and North American populations which warrants the need for more
studies to be conducted in other regions such as Asia and Africa. Thus the main aim of this
study was to investigate the prevalence of vitamin D deficiency in newly diagnosed Iragi CD

patients.
Patients and methods

The present case-control study included 46 (35 females and 11 males) newly diagnosed CD
patients. Patients were diagnosed by a clinician based on their clinical symptoms and the results
of laboratory investigations (anti-TTG IgA >10.0 U/mL and anti-TTG IgG >9.0 U/mL). The
age of patients ranged between 4 and 50 years. Blood samples were collected during the period
from July (2018) to February (2019) from Special Nursing Hospital\ Baghdad. In addition,
blood samples were also collected from 20 apparently healthy, age and gender matched
individuals who served as a control group. This study was carried out after obtaining the
relevant ethical approval. Verbal consent to participate in the study was obtained from all

participants or their guardians.

A competitive electrochemiluminescence based assay was used for the quantitative
measurement of total 25-OH vitamin D in the sera of CD patients and control. The assay was
carried out according to the manufacturer’s instructions (Roche Diagnostics, Mannheim -
Germany). Depending on an earlier study, vitamin D concentration from 20 to 30 ng/mL was
regarded to be insufficient, while concentrations less than 20 ng/mL was defined as a vitamin
D deficiency [12].

Statistical analyses: Microsoft Excel was used to calculate mean values and Standard deviation
(SD). Comparison between patients and control was done using Unpaired Student T —test.
While, simple linear regression analysis was used to investigate the association between
variables. The results were regarded significant at P > 0.05, while P < 0.05 was considered not-

significant.
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Results

The age of patients ranged from 4 to 50 years with a mean age of 15.9+11.6 years. Patients
distribution according to age groups shows that 32.6 and 43.7% of patients were younger than
10 years old and between 10 and 20 years old respectively, while 13, 2.1 and 8.6% were in the
age groups 20-30, 30-40 and 40-50 respectively as shown in figure 1.
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Figure 1: Age groups of CD patients

The results showed that the percentage of females were more than males (66 % and 34%

respectively) as shown in figure 2.
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Figure 2: Distribution of CD patients according to gender
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A significant decrease (p<0.0001) was found in the level of vitamin D when compared to that

of the control group as shown in figure 3.
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Figure 3: Mean vitamin D level in CD patients and control
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Out of the 46 CD patients included in the study, 2 (4.34%) had normal vitamin D level.
However, 11 (23.91%) had vitamin D insufficiency and 33 (71.73%) had deficiency. All of the

control group had normal vitamin D level, as shown in table 1.

Table 1: Vitamin D status in CD patients and control

Vitamin D Level CD Patients (n=46) | Control (n=20)
Normal vitamin D_level 2 (4.34%) 20 (100%)***
Vitamin D-insufficiency 11 (23.91%) 0 ok

Vitamin D deficiency 33 (71.73%) 0

*** denotes a highly significant difference (p<0.0001)

Comparison between male and female patients revealed a non-significant difference (p= 0.46)

in the mean level of vitamin D as shown in table 2.

Table 2: Comparison between male and female CD patients using serum vitamin D concentration
(ng/dl).

Variable e ¢ female P value
Mean (x) SD Mean * (SD)

Vitamin D level in serum (ng/ml) 1258 8.9 15.3 108 0.46

Furthermore, analysis of results using simple linear regression revealed no significant
association between the level of vitamin D and the level of anti-TTG IgA and anti-TTG 1gG
autoantibodies, (r>= 0.7, p= 0.17 and r>= 0.006, p= 0.68 respectively).

Discussion

Celiac disease could be detected in both adults and children in Iraq [13, 14]. The age range of
CD patients reported here is consistent to another study in Iraq [13]. The presented results
demonstrated that the highest percentage (43.7%) of CD patients were between the ages of 10
and 20 years old.
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Previous studies have reported that CD can be diagnosed at any age, however it is mostly
present in either early childhood (from 9 months to 2 years of age) or in individuals between
30 to 40 years [15]. These findings contradict our results in which the highest percentage of CD
patients were in the age group 10-20 years. This apparent disagreement could be due to the
small number of patients, or to ethnic and genetic reasons. Underdiagnoses of the disease is a
prominent feature of CD in the Middle East and this may also explain why the majority of
patients were adolescents [16]. As with other autoimmune diseases, CD has classically been
known to affect females more than males [3, 17]. The results reported in this study concur with
this observation. Probable reasons for this female predominance is genetics, and that females
in general tend to seek medical advice sooner than males [17]. Vitamin D has many immune
regulatory characteristics and has a predicted role in the pathogenesis of autoimmune disorders.
Vitamin D interacts with the immune system by inhibiting autoantibody production and co-
stimulatory molecule secretion, in addition to suppression of dendritic cells differentiation and
thus contributes to suppression of autoimmune pathways [18, 19]. This explains why CD
patients had significantly low vitamin D level. Similar results were observed by other
researchers [20-22], and it is even recommended that newly diagnosed CD pediatric patients
check their vitamin D level, and get subsequent assessment during follow-up checks if deficient
[23]. A previous study has documented that 20-50% of CD patients suffer from low vitamin D
levels [24]. The increased percentage of vitamin D deficiency reported in the current study
could be related to the different patient’s sample size between studies, in addition to the
different groups of CD patients included in their study. Malabsorption of vitamin D, together
with lactose intolerance caused by elimination dietary of milk and dairy products are postulated
reasons for vitamin D deficiency in patients with CD [25]. Nevertheless, a published study has
concluded that treatment with a gluten-free diet leads to sub-optimal vitamin D levels in CD
patients [21]. Antibodies against transglutaminase autoantigen is considered as the hallmark of
the disease in CD patients [26], and thus the absence of any association between vitamin D
level and the concentration of autoantibodies (anti-TTG IgA and anti-TTG IgG) observed in

this study suggests that vitamin D deficiency may be caused by malabsorption rather than being
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an etiological factor of CD occurrence which has been previously suggested [27]. The absence
of any significant difference between male and female CD patients in vitamin D level may also
be explained by, the fact that malabsorption lies behind this deficiency. A similar study in Saudi
Arabia has linked severe deficiency of vitamin D with CD and suggesting that patients with

low levels of vitamin D should be screened for CD [28].

It has been suggested that genetic polymorphism of vitamin. D receptors in CD patients could
be the main cause of vitamin D deficiency. Nevertheless, Lu and colleagues have reported no

difference in the genotypes of vitamin D receptors between CD patients and control [29].

Conclusions

A significant reduction in vitamin D level was found among celiac disease patients as
comparison with healthy individuals. Furthermore, no association was found between the levels
of tissue transglutaminase antibody (IgA and 1gG) and the level of vitamin D in celiac disease
patients suggesting that the level of vitamin D was not associated with the severity of the
disease. Finally, the investigation whether gluten-free diet has any effect on the level of vitamin

D in CD patients could be recommended in future studies.
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