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Abstract

Background: Inflammatory bowel disease (IBD) is a chronic inflammatory disease of
the gastrointestinal tract and is divided into Crohn disease and ulcerative colitis. It occurs in
genetically susceptible individuals after an exaggerated immune response to a normal
stimulus such as food and intestinal flora. Inflammatory bowel disease is characterized by
repetitive episodes of inflammation of the gastrointestinal tract caused by an abnormal
Immune response to gut micro flora. Inflammatory bowel disease (IBD) encompasses two
types of idiopathic intestinal disease that are differentiated by their location and depth of
involvement in the bowel wall. Objectives: To identify the association of Vitamin D level
with the Inflammatory Bowel Diseases activity. Conclusion: This study found that 1, 25
dihydroxycholecalceferol level was lower in patients with IBD than in healthy people.and
There was non statically significant correlation Between Vit D With 1,25
dihydroxycholecalceferol level in remission phase and 1,25 dihydroxycholecalceferol level
in active phase.
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INTRODUCTION:

Malnutrition is found in up to 85% of patients with IBD, in the active and remission
phases. Micronutrient deficiencies are present in more than half of patients with IBD. The
deficiencies are more frequent in CD than in UC and in active disease than in remission. The
most common micronutrients deficiencies in IBD are vitamin B12, folate, iron, and
especially vitamin D,

Vitamin D is known as the most important regulator of calcium (Ca) and phosphorus
(P) metabolism related to bone health but studies suggest the new role of vitamin D in
immunomodulation recently, and Vitamin D is even proposed as a treatment for autoimmune
diseases such as multiple sclerosis, systemic lupus erythematous, and IBD®,

Furthermore Ananthakrishnan et al. ® has reported that vitamin D deficiency may
play a role in the increased risk of malignancies in IBD.

However, limited studies have been conducted about the relationship between
vitamin D and disease activity in IBD over a multi-year period, especially in pediatric
patients so far®,

1248


mailto:Moro.moro866@gmail.com

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 07, 2021

Many studies have been conducted on malnutrition and micronutrient deficiencies
due to the reduction of oral intake and increased gastrointestinal losses of nutrients in patients
with 1IBD®),

Vitamin D

Vitamin D is an essential steroid hormone with effects extending beyond its classical
role in bone-mineral disease. Recently, the importance of vitamin D in the kidneys,
cardiovascular disease, immune system, and cancer has been recognized® .

According to the 2011 report on dietary requirements for calcium and vitamin D from
the Institute of Medicine (I0OM), vitamin D deficiency has been defined as 25(OH)D levels
<20 ng/ml (50 nmol/l) and adequacy as levels > 30 ng/ml (75 nmol/l). Serum concentrations
of 25(0OH) D above 50 ng/ml (125 nmol/liter) should be prevented, since risks have been
identified for some outcomes(.

Vitamin D deficiency is highly prevalent in the general population in the US and
prevalence varies by geographical location, diet and co morbidities ®). The spectrum of
cardiovascular disease (CVD) in adult CKD patients includes ischemic heart disease,
congestive heart failure, arrhythmias and peripheral vascular disease®).

Vitamin D deficiency has been linked to cardiovascular mortality, both in the general
population and in adult patients with CKD9), In adult patients with mild to moderate CKD
the incidence of cardiovascular mortality is much higher than the incidence of kidney failure,
making it the more important reason for increased morbidity seen in CKD®, It is imperative
to focus on therapies that reduce the cardiovascular risk to decrease the morbidity and
mortality of CKD12),

Vitamin D Metabolism:

Vitamin D is a prohormone which plays a vital role in bone metabolism,
cardiovascular disease, the immune system, and the kidneys®?.
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Figure (1): Mechanism of vitamin D Metabolism®3).
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Vitamin D bioactivation and actions:

Classical and nonclassical vitamin D actions require vitamin D conversion to 25-
hydroxyvitamin D (25(OH)D, open circle), and its bioactivation to its hormonal form 1,25-
dihydroxy vitamin D (calcitriol, diamond) by renal and extra renal 1-hydroxylase and
calcitriol binding to and activation of its receptor, the vitamin D receptor (VDR). Calcitriol-
activated VDR binds its partner the retinoic X receptor (RXR, heterodimerization) and
vitamin D-responsive elements (VDRE) in the promoter of VDR-responsive genes (DNA
binding), and recruits basal transcription factors (B) and co-activator and co repressor
molecules (CoReg) to induce or repress the transcription of vitamin D-responsive genes by
RNA polymerase Il (transcriptional regulation). The net balance between cellular uptake of
calcitriol and/or 25(OH)D, the rate of 25(OH)D conversion to calcitriol versus the activity
of 24-hydroxylase (cyp24), responsible for the inactivation of 25(OH)D and calcitriol
(crossed blue circle and purple diamond), determines the degree of VDR activation by
intracellular calcitriol. Most of these steps are impaired in kidney disease. Ca, calcium; P,
phosphate; RAAS, renin-angiotensin-aldosterone system@4).

Mechanisms Associated with Vitamin D Status:

Vitamin D therapy decreases CAD risk due to multi-organ protective effects. There
are at least several mechanisms involved in the effect of vitamin D on altered mortality®®.

The influence of vitamin D on mortality was suggested to be related with several
mechanisms, including the down-regulation of renin-angiotensin system, protection of
proper endothelial cell function, hindering vascular smooth-muscle cell proliferation,
modulation of inflammatory processes, including the activation of pro-inflammatory
cytokines as interleukin (IL)-8 and tumour necrosis factor (TNF)-alpha and oxidative stress,
impeding anticoagulant activity, inhibition of myocardial cell hypertrophy and proliferation
and finally the improvement of insulin secretion and sensitivity@6).

Despite the fact that the exact mechanism of CKD patient mortality has not been
resolved, studies indicate that it can be associated with over vascular calcifications, left
ventricle hypertrophy and in consequence left ventricle dysfunction®).

Increased mortality risk in patients with low 25(OH)D levels may be the consequence
of the relationship between vitamin D deficiency with cardiovascular risk factors, such as:
type 2 diabetes mellitus, arterial hypertension, malnutrition, and inflammation” .

In a double-blind, randomized, placebo-controlled trial, vitamin D supressed pro-
inflammatory state via the down-regulation of nuclear factor-«B activity, hampering of the
production of IL-6, IL-12, interferon, and TNF while increasing that of anti-inflammatory
cytokines(®

Timms et al. @ suggested that vitamin D administration in case of its deficiency
may inhibit several aspects of the inflammatory response to cardiovascular injury as well as
slow down atherosclerotic plaque progression and limit plaque rupture. Moreover, inverse
correlation has been observed between serum vitamin D levels and coronary calcification.

Vitamin D may indirectly prevent inflammation and the stimulation of endothelial
progenitor cells (EPCs) and in this way it protects against the development of congestive
heart failure0.

The results of Multi-Ethnic Study of Atherosclerosis suggest that vitamin D
deficiency is prospectively associated with elevated risk of coronary artery calcification (a
measure of coronary atherosclerosis). The association of 25-hydroxyvitamin D with incident
CAC was observed to be stronger among participants with lower estimated GFR@D,

1250



Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 07, 2021

Down-regililiva of 1ndering voseulor Prodesclon of praper

- Dicrense of
renim-angiodensin amonith musel edl endul hulial ool :
Y Casdem ~ prolferadon fanction L
| Posttive Influence of vitamin D on mortality

'.hfhm“u Jwprovement of | Tupeding Moduladon of
|:nw:; : :‘ insulin secrvlinnaml unlicizpnlan inMammalary

v ’:ub;rp:l,m sushbiy:— acebvity . processcs

bricochialas _ y % _ y S -

v
FA
oo

£
Aclivalion of pru- | &
InNowmatny >
extokine (e.p. [1-8, ’
A INFa)

Figure (2): Mechanisms involved in the effect of vitamin D on altered mortality(),

Prevalence of Deficiency in IBD:

Vitamin D deficiency is a public health concern with the NICE recommending oral
supplementation in specific population groups including infants and children under 4 years,
pregnant or breastfeeding women, people over 65 years of age and those who have low or no
exposure to the sun. For example, those who cover their skin for cultural reasons, are
housebound or confined indoors®2,

The population prevalence of vitamin D deficiency (serum 25-OH-D < 40 nmol/L) in
some westernised countries is reported to be between 30% and 47% with the highest levels
reported for those people with darkly pigmented skin. However, people with IBD are likely to
be at increased risk of developing vitamin D deficiency for a number of reasons including:
impaired absorption of nutrients and bile salt malabsorption, restricted dietary intake, and
medical advice to avoid/protect against sunlight exposure while taking immuno-suppressive
treatments such as thiopurines?),

A number of studies have evaluated the prevalence of vitamin D deficiency and
insufficiency in people with IBD®@),
Vitamin D Deficiency in IBD—Cause or Consequence:

Though vitamin D deficiency in IBD is well documented it is unclear if this is a cause

or a consequence of the disease. It is notable that the highest prevalence of the disease appears
in more temperate climates with lower levels of sunlight(25),

Some studies have suggested a correlation between vitamin D deficiency and increased
disease activity627).)

Low vitamin D levels associated with IBD may be due to dietary restriction or low UV
light exposure, but it is also important to recognise that genetic factors also contribute to
variations in circulating vitamin D@9,
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Single nucleotide polymorphisms (SNP) for components of the vitamin D system have
been shown to contribute to the variation of serum 25-OH-D levels in IBD patients®,

However, the contribution of SNPs to serum levels of 25-OH-D in IBD patients is very
small (3%), and subsequent Mendelian randomisation analyses have not shown any link between
genetic determinants of vitamin D status and risk of IBD®0),

It would seem that grounds for a causative relationship are most likely to be found in
laboratory evidence of the functional effects of vitamin D, suggesting an effect of the active
form of vitamin D on immune responses related to IBD®),

Functional Effects of Vitamin D in IBD—Analysis of In Vitro and In Vivo
Models:

The mechanistic basis for a role for vitamin D in IBD stems firstly from studies of
immuno-modulatory properties of 1,25-(OH)2D. These include antibacterial and anti-
inflammatory actions on cell from the innate and adaptive immune system that modulate the
pathology of gastrointestinal dysregulation and inflammation®132), Vitamin D also appears to
play a pivotal role in the maintenance of gastrointestinal barrier integrity by regulating proteins
associated with epithelial cell gap junctions®?),

The barrier function of vitamin D is also linked to its impact on the gastrointestinal
microbiota, with serum 25-OH-D status in humans being correlated with changes in
gastrointestinal bacterial genera associated with inflammatory immune responses®®. In this
way vitamin D has the potential to both prevent the onset of IBD via effects on barrier function
and microbiota homeostasis, and also ameliorate disease progression through anti-
inflammatory immune responses(35).

L ®

. Sevie junction 4
angiogenin o % integrity d

~

epithelial CYP27BI(VDR) = = = = =~ = = = @? CYP2787)
cells (s\ q L J L ]

f1 =

(cvp27a1) e 1. LL37 @ 1,25D 25D
/ (VDR ) defensins

1,25D

3.

3.
activated T-cell
Th1 / 3 G_}. Th

@5@
ol
b\
gu

2

&> e

Findings from studies designed to examine the effect of bone health related therapies
(including vitamin D) in paediatric IBD patients:

The cohort study of Hradsky et al. %6 was designed to assess the effect of vitamin
D3 therapy on bone health parameters and dynamic muscle function. In total, 55 patients
aged 5 - 19 years with a diagnosis of IBD were included. Patients were excluded if they had
another disease with known impact on the muscle-bone unit, if they were noncompliant to
treatment, if they were pregnant, if they had undergone extensive small bowel surgery, if
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they were on total parenteral nutrition, or if they received growth hormone therapy. All
patients received 2000 1U of vitamin D3 daily, for a median of 13.8 mo. Mean s-250HD
concentration at baseline was 58 nmol (23.2 ng/mL). This regimen resulted in 76% of the
patients having s-250HD concentration above 20 ng/mL throughout the study period. In
addition, the vitamin D regimen in this cohort was associated with improvements in
trabecular bone mineral density (BMD) at the tibia and muscle power. The majority of
patients did not show increased PTH levels at follow-up. CRP levels were similar between
baseline and follow-up visits. Similarly, PCDAI and the Paediatric Ulcerative Colitis
Activity Index scores were not different between baseline and follow-up. The authors
concluded that their regimen was safe.

Effects of vitamin D therapy on paediatric IBD:

The influence of vitamin D therapy on disease severity is a further potential outcome
of supplementation. This is relevant as the primary effects of vitamin D in this population
(on factors such as BMD, bone resorption and calcium homeostasis) are inconsistent and the
significance of hypovitaminosis D in children with IBD is still unclear®?,

In adults, more evidence of the role of vitamin D in treatment of IBD is available;
small trials show promising results but remain conflicting©®),

Therefore, with the evidence for possible beneficial effects of vitamin D therapy on
the clinical course of IBD in childhood being extremely limited, it would have been very
useful if more of the included studies had reported disease severity related measures of the
participants over time®?).

Managing Vitamin D Deficiency in IBD—Sources of Vitamin D:
Sunlight Exposure:

The main source of vitamin D in humans is via synthesis in the body stimulated by
sunlight exposure. The vitamin D precursor 7-dehydrocholesterol is produced by the liver and
is stored in the skin. On exposure of the skin to ultraviolet B-light, this is converted to pre-
vitamin D3 and enters the circulation. In the liver pre-vitamin D3 is converted to the inactive
form 25(0OH)D3. Renal conversion of 25(0OH)D3 produces active form 1,25-(0H)2D3“0),

Lack of adequate exposure to sunlight is likely to lead to vitamin D deficiency with
levels < 25 nmol/L®“D),

However, it is difficult to determine what adequate exposure is. The British
Dermatology Association in their 2010 consensus statement on the use of sun-exposure to
prevent vitamin D deficiency noted the results of Rhodes et al®?); the time to produce vitamin
D is generally short and certainly before skin begins to burn or redden. The study found that
sunlight exposure for an equivalent of 13 minutes of UK summer midday sun (approximate
latitude 53.4808° N, 2.2426° W), three times per week over a six-week period was sufficient to
increase serum vitamin D levels above 50 nmol/L. The study was carried out in Caucasian
participants with one third of their skin exposed to simulated sunlight and wearing no sunscreen.

Darker skin required a longer exposure to sunlight to produce vitamin D, so, it would
not be possible to have a single recommendation for all skin types. In addition, Rhodes et al
note that excessive cutaneous exposure to sunlight may in fact lead to degradation of vitamin
D but they do not quantify what excessive exposure is(?),

A more recent global consensus statement on the treatment and prevention of rickets
suggests that the use of sunlight exposure to prevent or treat vitamin D deficiency is not feasible.
The authors note that there is no safe threshold of ultra violet exposure that allows for sufficient
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vitamin D synthesis without increasing the risk of skin cancer?). This is of particular relevance
to patients with IBD, where there is an increased risk of non-melanoma skin cancer in those
who have received thiopurines to treat IBD®4).

Dietary Sources:

The majority of naturally occurring vitamin D in food is found in animal products and,
as in humans, the quantity of vitamin D found in animal products will vary according to the
vitamin D status of the animal. This will be influenced by the animal’s diet, if they receive
vitamin D supplementation in their feed and their exposure to sunlight®). In the USA the
addition of vitamin D to livestock feed has been shown to improve the quality of the meat(“6).

NHS , (2019) recommend the following sources of vitamin D:
 Oily fish-such as herring, mackerel, salmon and sardines.
e Liver.
* Red meat.
« Egg yolks.
« Fortified foods such as fat spreads and breakfast cereals.
Dietary Intake of Vitamin D in People with IBD:

Studies have suggested that people with IBD may restrict their diet to help manage the
symptoms of their disease. This has been shown particularly in people with CD and CD-related
strictures and even in remission diet may be sub-optimal. A cross sectional study was carried
out with 67 CD patients in remission in Canada. Results showed that intake of vitamins C, D,
niacin, thiamin, magnesium, phosphorus, potassium, and zinc were all significantly lower in
CD patients compared to a control sample (p < 0.05) 7,

A recent UK cross sectional study of 67 patients with IBD (40 CD, 23 UC) found that 97%
of patients reported food avoidance®®).

Commonly avoided foods were vegetables and wheat products. Mean vitamin D intake was
283 IU/day in the reported cohort. A further small cross-sectional study of dietary intake in 31
patients with IBD in Iceland reported that patients avoided dairy (60%) and processed meat
products (55%) to manage symptoms of their IBD. Some patients reported that fish had a
positive effect on their symptoms (22%)“9).

A cross-sectional study carried out in the Netherlands of 165 patients with IBD compared
to healthy controls, demonstrated that patients with IBD consumed more meat and poultry with
an average difference of 15.0g/day (95% CI 8.50 — 21.4); less dairy products at — 36.3 g/day
(95% CI — 65.8—6.84); and slightly less fish at —1.42 g/day (95% CI — 0.94-3.79). The findings
of these studies would suggest that patients with IBD are unlikely to consume adequate amounts
of vitamin D rich foods to achieve the moderate recommended intake®?),

Vitamin D Supplementation:

Oral supplements containing vitamin D are widely available both over the counter and in
the form of prescription only medicines. Some may be single or multi-nutrient preparations.
Supplements usually contain either ergocalciferol (vitamin D2) or cholecalciferol (vitamin D3);
both forms of vitamin D are metabolised by the liver to 25(OH)D. However, studies suggest
that vitamin D2 appears to yield less 25-OH-D than an equal amount of vitamin D3, with
vitamin D3 being more effective at raising blood levels of 25-OH-D in humans. For this reason,
vitamin D3 supplementation is often recommended. The dose of vitamin D supplementation
required to prevent deficiency is an issue for debate®?,
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The European Food Safety Authority has set an upper tolerable limit for vitamin D
supplementation of 4,000 IU daily in adults. In line with the SACN report, current NICE
recommendations are 400 1U vitamin D daily®?.

Benefits of Treating Vitamin D Deficiency in IBD:

It is widely accepted that vitamin D supplementation should be provided during
corticosteroid treatment in IBD for prevention of deterioration of bone health, forming standard
guidance. There is increasing interest in research investigating prescribing vitamin D
supplementation for modulating inflammatory biochemical processed in IBD®3. Oral
supplementation of vitamin D has been shown to be safe with only minor side-effects which on
the whole are generally tolerated among children, with no difference with dosage regimes such
as 2000 IU/day versus 50,000 1U/week®4).

Adult studies show similar safety profiles, with meta-analysis confirming this with the most
common side-effects including thirst, nausea, dry mouth, headaches, minor gastrointestinal
upset, drowsiness, and fatigue®>.

Supplementation of 40,0001U of cholecalciferol weekly successfully significantly
increased vitamin D levels in patients with active UC and among subjects with inactive UC and
non-UC sufferers. Moreover, there was an associated significant reduction in inflammatory
markers of colitis: both C-reactive protein (CRP) and fecal calprotectin®).

Conclusion:

There was association Between Vitamin D level with the Inflammatory Bowel Diseases

activity
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