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ABSTRACT

Objectives

Many systemic disorders have been associated with Vitamin D. However, data is available regarding its role in
irritable bowel syndrome (IBS). Whether Vit D plays any role in this disease is not yet clear. Our study aimed to
establish the role of vitamin D deficiencyin patients with IBS compared to a healthy control group.

Methods

This study is a comparative case-control study of vitamin D deficiency in patients with IBS who fulfilled ROME
3 criteria of classification to age and gender-matched healthy control group. The vitamin D level was measured
in both cohorts for comparison, and the results were interpreted statistically. One hundred twenty patients with
IBS and 100 healthy individuals were included as test and control groups, respectively, in the study. The mean
serum vitamin D level (nmol/L) of IBS patients was compared to the control group.

Results

Vitamin D deficiency was detected in 82 patients (68.2%) in the IBS group and 29 patients (29%) in the control
group. There was a statistically significant difference in the mean vitamin D level (p=0.022) between the IBS and
control groups.

Conclusion

A high prevalence of vitamin D deficiency is in patients with IBS in our study, and these results might have
therapeutic implications. Its supplementation could play a therapeutic role as well.
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INTRODUCTION

Irritable bowel syndrome (IBS) is one of the common habits (IBS-M). The incidence of IBS has been
gastrointestinal disorders.[1,2] It is a functional increasing over the last two decades. [3]

gastrointestinal disorder characterized by disorganized
bowel function due to neurohormonal bowel wall-gut
axis dysfunction.[2] its clinical feature comprises
varying degrees of abdominal discomfort, abdominal
bloating, altered bowel habits, and excessive
flatulence. There are three subtypes according to
bowel habits —IBS with diarrhea (IBS-D), IBS with

constipation (IBS-C), and IBS with mixed bowel A pharmacological regimenand modified dietary
protocol are being followed for the management of <«
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Vitamin D has been found to be strongly associated
with many systemic disorders. [4,5] The association
of vitamin D in skeletal and extra-skeletal health is an
established medical fact. More than 80% of metabolic
vitamin D is derived from sunlight and the rest through
dietary supplementation. [6]
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IBS. The milk and milk-derived products and other
calcium-rich dairy products are being avoided in the
majority of the patients. However, there are published
comparative study reports from Sweden that
contradict the efficacy of these modified dietary
protocols in IBS patients. [7]

Although the role of vitamin D deficiency in IBS has
not yet been fully established, the recent report on the
successful treatment of diarrhea-predominant IBS
with high doses of oral vitamin D supplementation
with the resolution of the associated anxiety and
depression. This has sparked a gush in the medical and
scientific community.[8]

The present study's objective is to establish the role of
vitamin D deficiency in IBS patients compared to a
healthy control group.

Methods

This prospective comparative analysis was conducted
at the two tertiary care hospitals Guwahati Assam and

Ambala Haryana, India, between Aug 2019 and Feb
2021. Informed consent of all the participants was
taken and ethical approval was obtained from the
institutional ethical committee.

Patients presenting to the Medicine clinic with
symptoms of IBS diagnosed by ROME 3 criteria were
compared to a healthy control group. The control
group was age and gender-matched; otherwise,
healthy patients attended Ortho clinic.

Vitamin D deficiency is characterized by According,
lower serum 25(0OH) D (<20 ng/mL) with consequent
and consistent elevation of parathyroid hormone and a
decrease in intestinal calcium absorption, according to
US Endocrine Society.[9]

The desirable and safe range of serum 25(0OH) D level
would be 30-100 ng/mL as at serum 25(OH) D levels
of 30 ng/mL intestinal calcium absorption reaches its
peak, and PTH levels continue to fall until this level of
25(0OH) D is attained.[9,10]

Table 1: Demographical characteristics of study and control groups.

Mean Age 32.6+26.3 31.2+28.8 0.361
Sex (M:F) 48:72 31:69 0.422
e 000000 |
<18.5 kg/m? 62 32 0.034
18.5 - 25 kg/m? 43 38 0.451
>25 kg/m? 15 30 0.542

Mean 25(OH)D level | 18.77+9.31 37.71+£19.52 0.032
(nmol/L)*

Deficiency <20 82(68.3%) 29(29%) 0.024
Insufficiency 21 -30 38(31.6%) 57(57%) 0.013
Sufficient > 30 - 14(14%)

* meantSD; ** n(%)
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The distribution of serum level of Vit D in both groups has been shown in Fig 1. The majority of IBS patients
have a deficient of Vit D as compared to the control group. None of the IBS patients had sufficient Vit D levels;
however, only 14% of the population had a sufficient level (> 30ng/mL) of Vit D in the control group.

Table 2: Subtypes of IBS and Vit D level

Mean 25(0OH)D
level (nmol/L)*

17.81+11.52 (26.6%)

19.27+9.63 (32.5%) | 15.22+9.72 (40.8%)

P value 0.761

0.762 0.682

IBS —C (Constipation), IBS —-D(Diarrhea), IBS —-M (Mixed type)

Demographical parameters regarding age, gender, and
BMI were collected from both groups. The serum
concentration of vitamin D was measured by 25-
hydroxycholecalciferol (25(OH)D levels, Vitamin D
assay was performed with cobase 602 analyzer (Roche
Diagnostics, USA) in both groups.

Statistical analysis

We used SPSS (version 19, IBM, Inc USA). Number
and percentage values used for, Qualitative data and
for quantitative data mean and standard deviation
(xSD) values used. Chi-square test was used as a test
of significance for ordinal data. Student’s t-test and
linear correlation (Pearson’s coefficient-2-tailed) was
utilized to compare the mean vitamin D levels in both
groups with ap-value set at less than 0.05 for
significance.

Results

In the present study, 120 IBS patients and 100 healthy
individuals from the control group were included. The
72(60%) patients were female, and 48 (40%) were
male in the study group with a mean age of 32.6+26.3
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years. The mean serum level of 25(OH) D in IBS
patients was 18.77+9.31 nmol/L compared to the
control group of 37.71+19.52 nmol/L. There was a
statistically significant difference in the mean 25(0OH)
D level between the IBS and control groups (p=0.032)
(Table 1).

Vitamin D deficiency was detected in 82 (68.3%) in
the IBS group and 29 (29%) patients in the control
group. However, Vitamin D insufficiency was noted
in 38(31.6%) in the IBS group and 57(57%) in the
control group.

The majority of participants had baseline 250HD
levels considered insufficient/severely deficient with
an overall sample mean 250HD of 18.77+9.31
nmol/L. We noted no significant differences in Vit D
level in the subtypes of IBS (Table 2).

A positive Pearson’s correlation  coefficient
(r=0.242, p=0.001) was found to exist between age
and serum 25(0OH) D levels indicating a
proportionality of 25(OH)D levels to age. Scatter
plotting showed a linear relationship between age and
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vitamin D levels. Gender had no significant effect on
vitamin D levels. In terms of consumption, Vitamin D
supplementation over the study period was excluded
in both groups due to inadequate recollection
response.

Discussion:

Irritable bowel disease is a common health problem
affecting the gastrointestinal tract of nearly all age
groups across the globe. The pathogenesis of IBS is
still not well understood. Most studies regarding
pathogenesis and management of IBS were done in
adult patients, and to our knowledge, this is the first
study evaluating the effect of vitamin D
supplementation on adolescent IBS patients.

Our study revealed statistically significant results.
Firstly, the mean serum level of 25(OH) D in IBS
patients was 18.77+9.31 nmol/L compared to the
control group 37.71+19.52 nmol/L. Secondly, the
frequency of vitamin D deficiency was found to be
high in the IBS group 82 (68.3%). However, we did
not find any significant difference in the level of Vit d
and subtype of IBS.

Vitamin D deficiency and osteoporosis have been
observed in many inflammatory bowel diseases such
as celiac disease, Crohns disease, inflammatory bowel
disease, and post-gastrectomy cases. Sprake et al. [11]
noted that the areas of the gut involved in vitamin D
absorption are located predominantly in the ileum
(70-80%). Vestergaard [12], Holick [13] , and
Christakos [14] noted that vitamin D receptors and
regulatory mechanisms are mostly located in the
cecum and colon regions. Many authors pointed out
that the Vitamin D receptor (VDR) is expressed
through the nervous system and in the gastrointestinal
tract, where its activation is linked to neurotransmitter
levels, serotonin synthesis, intestinal epithelial barrier
function, and bowel inflammation.[15,16,17] They
also suggested that vitamin D deficiency needs to be
addressed in IBS patients.

Zehnder et al. noted that the binding of 25 (OH)D-
VDR complex results in the expression of 1-alpha-
hydroxylase, which converts 25 (OH)D to 1, 25-
dihydroxyvitamin D.[18] Later, in the year 2008,
McCann noted the role of 25 (OH)D metabolite in up-
regulation of neutrophins, promoting survival and
differentiation of nerve cells.[19] Hence, vitamin D
may directly affect neurological development, gut
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function and consequently improve IBS symptoms
and quality of life as well. They also suggested that
vitamin D deficiency needs to be addressed in IBS
patients.

Kong [20], in his study, noted that altered cellular
growth might be triggered by alterations in the vitamin
D mechanisms in the receptor cells and cause
malignancy in vitro. Later on, Christakos [14]
observed that the oncogenesis process was a part of
immune activation with an elevation of cytokines such
as tumor necrosis factor (TNF-a), and interleukins (IL-
1B and IL-6). Peterlik M, and Cross HS [21] reported
that the gut, rich in microflora, helps in the activation
of an immune response, helps in recruitment of type-1
helper T cells and thus, maintaining
hemostasis. Coussens et al. [22] noted that vitamin D
inhibits T-cell proliferation and thus inhibiting the
immune response.

Further, the association of Vit D with IBS can be
theoretically established to the alterations in the
immune response. The present study has shown a
significant difference in the mean level of Vit D in the
IBS group compared to the control. Khayyat [23] in
his study noted that 82% patients of IBS patients had
Vit D deficiency. Jesus CA [24] observed the immune
response alteration in IBS and suggested more
research is required to prove the association of vitamin
D in the suppression of immune response by type-1
helper T cells and potentiates the function of natural
Killer cells.

Cho et al. [25] in study of 124 adolescents children of
IBS and found that the average vitamin D level in these
adolescents was <20 ng/mL, a significant lower level.
Recently in the year 2019, Jalili et al. [26], in a
randomized, double-blind, placebo-controlled clinical
trial, 116 patients with IBS, found that Vitamin D
therapy can improve the severity of symptoms and
quality of life in patients with IBS.

Abbasnezhad,[27] and Tazzyman [28] noted that the
Vit D deficiency might be multifactorial as these IBS
patients who often tend to avoid milk and its related
products, which contain calcium and vitamin D in
order to avoid abdominal discomfort like bloating,
flatulence, and cramps. This is added with changes in
psycho-social behavioral patterns as well. This pattern
iIs more shown by a patient suffering from IBS-
diarrheal subtypes. Hence, vitamin D may directly
affect neurological development and gut function and,
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consequently, improve IBS symptoms and quality of
life.

Poor exposure to sunlight leads to vitamin D
deficiency is a proven fact, and there has been no
significant difference between the male and female
population with reference to vitamin D levels in our
study. However, the prevalence of vitamin D
deficiency rises with advancing age and has a positive
correlation.

Limitation of the study:

Both of our hospitals are a tertiary center that received
a referral from different geographical locations.
Variation in the season, exposure to sunlight, physical
activity, and dietary habits could affect vitamin D
status. The findings of our study are limited to our
population, and further studies are needed.

Role of primary physician:

Primary-care physicians must be aware to recognize
early alarm symptoms, such as unexplained or
unintentional weight loss, abdominal discomfort,
bloating, excessive flatulence, anemia, and occult
blood in stool after age 50 years, family history of
abdominal cancer, positive markers for IBD,
inflammatory bowel disease, signs and symptoms of
malabsorption. After detecting these “red flags”
patients must be referred to secondary care for further
investigation and management.

Conclusion

Vitamin D has been a field of interest in the
pathogenesis of various inflammatory bowel disease
of gastroenterological tract. Its deficiency in IBS has
recently caught interest. Many published data indicate
its therapeutic use in IBS in elevating symptoms.
However, vitamin D deficiency should be investigated
in every patient with IBS and its deficiency should be
addressed in the diagnosis and the treatment. Vitamin
D supplementation should be considered as a part of
the therapeutic protocol in patients with IBS.

References

1. Ahlawat R, Weinstein T, Pettei MJ. Vitamin D in
pediatric gastrointestinal disease. Curr Opin
Pediatr. 2017;29:122-7.

2. Holick MF. Vitamin D deficiency. N Engl J
Med 2007. Jul;357(3):266-281.
10.1056/NEJMra070553.

© 2021 JMSCR. All Rights Reserved

3. Oswigcimska J, Szymlak A, Roczniak W,
Girczys-Potedniok K, Kwiecien J. New insights
into the pathogenesis and treatment of irritable
bowel syndrome. Adv Med Sci. 2017;62:17-30.
[PubMed] [Google Scholar]

4. Pakpoor J, Pakpoor J. Vitamin d deficiency and
systemic lupus erythematosus: cause or
consequence? Oman Med J 2013. Jul;28(4):295.
10.5001/0mj.2013.83

5. Attar SM, Siddiqui AM. Vitamin d deficiency in
patients with systemic lupus
erythematosus. Oman Med J 2013. Jan;28(1):42-
47.10.5001/0mj.2013.10.

6. Schramm S, Lahner H, Jockel KH, et al. . Impact
of season and different vitamin D thresholds on
prevalence of vitamin D deficiency in
epidemiological cohorts—a note of
caution. Endocrine 2017;56:658-66.
10.1007/s12020-017-1292-7.

7. Eshraghian A, Eshraghian H. Interstitial cells of

Cajal: a novel hypothesis for the
pathophysiology of irritable bowel
syndrome. Can J Gastroenterol 2011.

May;25(5):277-279.

8. Atkinson W, Sheldon TA, Shaath N, Whorwell
PJ. Food elimination based on IgG antibodies in
irritable  bowel syndrome: a randomised
controlled trial. Gut 2004. Oct;53(10):1459-
1464. 10.1136/gut.2003.037697.

9. Holick MF, Binkley NC, Bischoff-Ferrari HA,
Gordon CM, Hanley DA, Heaney RP, et al.
Evaluation, treatment, and prevention of Vitamin
D deficiency: An endocrine society clinical
practice guideline. J Clin Endocrinol
Metab. 2011;96:1911-30.

10. El-Hajj Fuleihan G, Nabulsi M, Tamim H,
Maalouf J, Salamoun M, Khalife H, et al. Effect
of Vitamin D replacement on musculoskeletal
parameters in school children: A randomized
controlled trial. J Clin Endocrinol
Metab. 2006;91:405-12.

11. Sprake EF, Grant VA, Corfe BM. Vitamin D3 as
a novel treatment for irritable bowel syndrome:
single case leads to critical analysis of patient-
centred data. BMJ Case
Rep 2012;2012(007223):2012-007223

-
LN

(&)

[<T)]

[
A



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vestergaard P. Bone loss associated with
gastrointestinal ~ disease:  prevalence  and
pathogenesis. Eur J Gastroenterol Hepatol 2003.
Aug;15(8):851-856. 10.1097/00042737-
200308000

Holick MF. Vitamin D status: measurement,
interpretation, and clinical application. Ann
Epidemiol 20009. Feb;19(2):73-78.
10.1016/j.annepidem.2007.12.001.

Christakos S. Recent advances in our
understanding of 1,25-dihydroxyvitamin D(3)
regulation of intestinal calcium absorption. Arch
Biochem  Biophys 2012.  Jul;523(1):73-76.
10.1016/j.abb.2011.12.020.

Patric RP, Ames BN. Vitamin D hormone
regulates serotonin synthesis. Part 1: Relevance
for autism. FASEB J. 2014;28:2398—
413. [PubMed] [Google Scholar]

Drossman DA. The functional gastrointestinal
disorders and the Rome Il
process. Gastroenterology. 2006;130:1377—

90. [PubMed] [Google Scholar]

Li YC, Chen Y, Du J. Critical roles of intestinal
epithelial vitamin D receptor signaling in
controlling gut mucosal inflammation. J Steroid
Biochem Mol Biol. 2015;148:179-83. [PMC
free article] [PubMed] [Google Scholar]

Zehnder D, Bland R, Williams MC, McNinch
RW, Howie AJ, Stewart PM, et al. Extra renal
expression of 25-hydroxyvitamin d(3)-1 alpha-
hydroxylase. J Clin Endocrinol
Metab. 2001;86:888-94. [PubMed] [Google
Scholar]

McCann JC, Ames BN. Is there convincing
biological or behavioral evidence linking vitamin
D deficiency to brain dysfunction. FASEB
J. 2008;22:982-1001. [PubMed] [Google
Scholar]

Kong J, Zhang Z, Musch MW, Ning G, Sun J,
Hart J, et al. Novel role of the vitamin D receptor
in maintaining the integrity of the intestinal
mucosal barrier. Am J Physiol Gastrointest Liver
Physiol. 2008;249:208-16.

Peterlik M, Cross HS. Vitamin D and calcium
deficits predispose for multiple chronic

© 2021 JMSCR. All Rights Reserved

22.

23.

24.

25.

26.

217.

28.

diseases. Eur J Clin Invest 2005. May;35(5):290-
304. 10.1111/j.1365-2362.2005.01487.x

Coussens AK, Martineau AR, Wilkinson RJ.
Anti-inflammatory and antimicrobial action in
combating

TB/HIV. Scientifica. 2014;2014:903680

Khayyat Y, Attar S. Vitamin D deficiency in
patients with Irritable Bowel Syndrome: Does it
exist. Oman Med J. 2015;30:115-8.

Jesus CA, Feder D, Peres MF. The role of
vitamin D in pathophysiology and treatment of
fibromyalgia. Curr Pain Headache Rep 2013.
Aug;17(8):355. 10.1007/s11916-013-0355-6.

Cho Y, Lee Y, Choi Y, Jeong S. Association of
the Vitamin D Level and Quality of School Life
in Adolescents with Irritable Bowel Syndrome.
Journal  of  clinical  medicine. 2018
Dec;7(12):500.

Jalili M, Vahedi H, Poustchi H, Hekmatdoost A.
Effects of vitamin D supplementation in patients
with irritable bowel syndrome: a randomized,
double-blind, placebo-controlled clinical trial.
International journal of preventive medicine.
2019;10.

Abbasnezhad A, Amani R, Hajiani E,
Alavinejad P, Cheraghian B, Ghadiri A. Effect of
vitamin D on gastrointestinal symptoms and
health-related quality of life in irritable bowel
syndrome patients: A randomized double-blind
clinical trial. Neurogastroenterol
Motil. 2016;28:1533-44.

Tazzyman S, Richards N, Trueman AR, Evans
AL, Grant VA, Garaiova I, et al. Vitamin D
associates with improved quality of life in
participants with irritable bowel syndrome:
Outcomes from a pilot trial. BMJ Open
Gastroenterol. 2015;2:e000052. [PMC free
article] [PubMed] [Google Scholar].

(&)

[<T)]

[
A



