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ABSTRACT 

Objectives: In this review, we systematically evaluated the effects of vitamin D deficiency 
on inflammatory markers in Inflammatory Bowel Diseases (IBD). Research Methods & 
Procedures: We conducted a systematic review of observational studies in the PubMed, 
Scopus, Science Direct, and Web of Science databases. The selection of papers and 
evaluation of their methodological quality were carried out by two independent reviewers 
and disagreements were resolved by a third reviewer. Data Analysis: Ten papers were 
included, out of which only three found no association between vitamin D and 
inflammatory markers. The cut-off points for vitamin D deficiency ranged from <20 to ≤35 
ng/mL. Conclusions: Vitamin D deficiency is associated with an increase in inflammatory 
markers in patients with IBD, demonstrating the importance of this micronutrient in 
modulating the inflammatory response. 

 

Keywords: Crohn disease. Inflammation. Inflammatory bowel disease. Ulcerative colitis. 
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RESUMO 

Objetivos: Nesta revisão, avaliamos sistematicamente os efeitos da deficiência de 
vitamina D nos marcadores inflamatórios nas Doenças Inflamatórias Intestinais (DII). 
Métodos e procedimentos de pesquisa: Realizamos uma revisão sistemática de estudos 
observacionais nas bases de dados PubMed, Scopus, Science Direct e Web of Science. 
A seleção dos artigos e a avaliação da qualidade metodológica foram realizadas por dois 
revisores independentes e as divergências foram resolvidas por um terceiro revisor. 
Análise dos dados: Foram incluídos dez artigos, dos quais apenas três não encontraram 
associação entre vitamina D e marcadores inflamatórios. Os pontos de corte para 
deficiência de vitamina D variaram de <20 a ≤35 ng/mL. Conclusões: A deficiência de 
vitamina D está associada ao aumento de marcadores inflamatórios em pacientes com 
DII, demonstrando a importância deste micronutriente na modulação da resposta 
inflamatória. 

 

Palavras-chave: Colite Ulcerativa. Deficiência de Vitamina D. Doença de Crohn. 
Doenças Inflamatórias Intestinais. Inflamação. 
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1. INTRODUCTION 
 

Inflammatory bowel diseases (IBD), ulcerative colitis (UC) and Crohn's disease (CD), are 

chronic inflammatory conditions of unknown etiology. However, scientific evidence points to the 

probable involvement of an exacerbated mucosal immune response to components of the 

intestinal microbiota in genetically predisposed individuals.1,2,3,4 In a recent survey comprising the 

years from 1990 to 2017, it was observed that the number of people with IBD increased from 3.7 

million to 6.8 million, which represents an increase of 85.1% in the global prevalence of IBD.5 

These diseases still have no cure and have periods of remission and relapse, with the latter 

being characterized by an exacerbated mucosal immune response and chronic inflammation6,2,7 

resulting from the imbalance between cytokines with pro-inflammatory activity, regulatory T cells 

in the blood, and the inflamed intestinal mucosa.8,9 

Micronutrient deficiencies are frequently observed in patients with IBD. In particular, vitamin 

D (VitD) deficiency has been verified in clinical, endoscopic, and histological disease 

recurrence.10,11 This vitamin is directly related with the regulation of the immune system12, 

reducing the proliferation of Th1 effector T lymphocytes and Th2 differentiation, as well as 

inhibiting dendritic cell differentiation, which are protective mechanisms against IBD.13,14 Thus, 

low VitD concentrations are directly associated with increased disease activity, mucosal 

inflammation, clinical recurrence, and low quality of life.15 These parameters can be improved by 

adjusting the status of this micronutrient through VitD supplementation regardless of dose, 

according to a meta-analysis.16 

Considering the high prevalence of IBD, as well as the effect of VitD on the inflammatory 

condition in IBD, the aim of this study was to evaluate the effects of VitD deficiency on 

inflammatory markers in IBD through a systematic review of observational studies. 

 

2. REVIEW METHODOLOGY 
 

2.1 Eligibility Criteria 

This is a systematic review of observational studies of the scientific literature. The PECO 

strategy (Table 1) was used in the elaboration of the guiding question of this review: does VitD 

deficiency modulate inflammatory markers in IBD?  
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The review included observational studies (cross-sectional and cohort studies). No 

restrictions in terms of year of publication, type of inflammatory markers that were related to the 

effects of VitD in adult patients with IBD, and gender were performed. Pilot studies, papers that 

did not offer access to the full content, reviews, animal studies, studies with children, clinical trials, 

and studies with other diseases were excluded. 

 

Table 1. PECO criteria for inclusion of studies. 

Abbreviation Definitions Ask components 

P Participants/Population Patients with DII 

E Exposure VitD deficiency 

C Comparison No exposure to VitD deficiency 

O Outcome Increase in inflammatory markers 

Source: Own preparation, 2023. 

 

2.2 Information Sources 

The systematic literature search was conducted in the electronic databases Pubmed, 

Scopus, Science Direct, and Web of Science. The review protocol was registered with 

PROSPERO (Ref: CRD42022310842). 

 

2.3 Search Strategy 

In the search, strategy was used keywords combined using boolean operators (AND and 

OR), related to "inflammatory bowel disease", "Crohn disease", "ulcerative colitis", "vitamin D", 

cholecalciferol e "inflammatory markers", adapted appropriately for each database. No limits were 

applied to the language, and foreign documents were translated. 

PUBMED: (((("inflammatory bowel disease"[All Fields] OR "Crohn disease"[All Fields]) OR 

"Crohn disease"[MeSH Terms]) OR "ulcerative colitis"[All Fields]) AND ((("vitamin D"[All Fields] 

OR "vitamin D"[MeSH Terms]) OR ("cholecalciferol"[MeSH Terms] OR "cholecalciferol"[All 

Fields])) OR "cholecalciferol"[MeSH Terms])) AND "inflammatory markers"[All Fields]. 

SCOPUS: (TITLE-ABS-KEY ("inflammatory bowel disease" OR "Crohn's disease" OR 

"ulcerative colitis") AND TITLE-ABS-KEY ("vitamin D" OR “cholecalciferol) AND TITLE-ABS-KEY 
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("inflammatory markers") AND NOT TITLE-ABS-KEY ("review" [publication AND type])) AND 

(LIMIT-TO (DOCTYPE, "ar")) AND (EXCLUDE (EXACTKEYWORD, "Animals")). 

SCIENCE DIRECT: (TITLE-ABS-KEY ("Inflammatory bowel disease" OR "Crohn disease" 

OR "ulcerative colites") AND TITLE-ABS-KEY ("vitamin D" OR cholecalciferol) AND TITLE-ABS-

KEY ("inflammatory markers"). 

WEB OF SCIENCE: ((((((((((((((((((((TI=("inflammatory bowel disease")) OR 

AB=("inflammatory bowel disease")) OR KP=("inflammatory bowel disease")) OR TI=("Crohn 

disease")) OR AB=("Crohn disease")) OR KP=("Crohn disease")) OR TI=("ulcerative colitis")) OR 

AB=("ulcerative colitis")) OR KP=("ulcerative colitis")) AND TI=("vitamin D")) OR AB=("vitamin 

D")) OR KP=("vitamin D")) OR TI=(cholecalciferol)) OR AB=(cholecalciferol)) OR 

KP=(cholecalciferol)) AND TI=("inflammatory markers" )) OR AB=("inflammatory markers" )) OR 

KP=("inflammatory markers" ))) NOT ALL=(review)) NOT ALL=(Animals). 

 

2.4 Selection Process 

The selection of papers was carried out by two independent reviewers (GMDS and MSBM), 

who identified eligible papers by reading the title and excluding those considered irrelevant, 

performing the same procedure when reading the abstract and the full text. Disagreement 

between researchers was resolved by a third reviewer (PVLS). Subsequently, to maximize the 

results, a manual search was performed to verify if the references cited in the retrieved studies 

would also fit the eligibility criteria. The last search was updated in August 2023. 

 

2.5 Risk For Bias Assessment 

The Newcastle-Ottawa17 scale was used for cohort studies, whereas the Joanna Briggs 

Institute’s (2014)18 Critical Appraisal Tools were used for cross-sectional studies. In each protocol, 

the percentage of “yes” answers for each study was calculated and the risk of bias was classified 

as high (≤ 49%), moderate (between 50 and 69%), and low (≥ 70%).18 The risk of bias was 

assessed by two independent reviewers (MSBM and PVLS). The results were compared and 

differences were resolved with the participation of a third reviewer (GMDS). PRISMA 

recommendations were adopted in this review19 and the summary of results was organized based 

on the following relevant information obtained from the eligible papers: authors' names, year of 
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publication, location, type of study, duration, sample size, gender, age, inflammatory markers, 

VitD cut-off points, and key outcomes. 

  

3. RESULTS 
 

A total of 2,685 papers were identified in the selected databases. As shown in Figure 1, after 

excluding irrelevant papers, 198 remained for the stage of reading titles and abstracts. Of these, 

only ten papers were identified as eligible for this systematic review. 

From the evaluation of the eligible studies (Table 2), it was observed that these were carried 

out in 1,435 adults with IBD, 495 with CD, and 940 with UC, being 672 men and 763 women, with 

mean age ranging from 35.7 to 48.6 years, of different ethnicities, followed-up for a period from 

six months to three years, in nine countries (Brazil, Netherlands, United States of America, 

Canada, Switzerland, Iran, Spain, Poland, and Germany), and published from 2011 to 2021. Out 

of the selected papers 50% are cohort studies and 50% cross-sectional studies. 

As shown in Table 2, the authors considered the cut-off point from ≤20 ng/mL to ≤35 ng/mL 

as VitD deficiency, and related it to the following inflammatory markers: red cell distribution width 

(RDW), erythrocyte sedimentation rate (ESR), fibrinogen (FBG), mean platelet volume (MPV), 

leukocytes, platelet count, fecal calprotectin (FC), C-reactive protein (CRP), albumin, and 

cytokines IL-4, IL-10, IL-6, IL-8, IL-17A, and TNF-α. Only three studies found no association 

between VitD and inflammatory markers.  

 

3.1 Vitamin D and Hematological Markers 

Out of the total number of papers, seven20-26 related VitD with hematological markers. Bours 

et al.20 demonstrated that participants in the lowest quartile (<16.8 ng/mL) of the VitD classification 

had a greater increase in RDW and ESR, with RDW being more expressive in patients with CD. 

Concomitantly, increased disease activity was observed. Scolaro et al.23 also found that patients 

with VitD deficiency showed a positive association with ESR rates. However, other authors have 

not observed a significant association of VitD with FBG24, MPV26, leukocytes21,25,26 and platelet 

count26. 
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3.2 Vitamin D and Fecal Calprotectin 

Out the four papers that investigated the relationship between VitD and FC concentrations, 

only two21,24 identified a significant association between these parameters. Caviezel et al.21 

demonstrated an inverse correlation between FC and VitD in patients with CD, a result not 

observed in UC. In CD patients, this correlation was identified only in those with acute 

inflammation, characterized by FC >100 μg/g, with a significant impact on 25(OH) D 

concentrations. 

In the study by López - Muñoz et al.24, there was an inverse correlation between VitD and 

FC for patients with CD and UC. In addition, significant differences were observed for FC when 

comparing the VitD groups with severe (<15 ng/mL) and moderate (>15-30 ng mL) deficiency and 

sufficiency (>30 ng mL), with FC values of 345 µg/g, 46 µg/g, and 30 µg/g, respectively, thus 

demonstrating that FC values change as a function of VitD concentrations. In addition, it was also 

possible to observe that the group with severe deficiency was the one with the highest probability 

of having relapses and undergoing clinical consultations and hospitalizations. 
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Figure 1. PRISMA flowchart of study selection.  
Source: Own preparation, according to findings, 2023 
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Table 2. Characteristics of observational studies are included in this review. 

Author, 
year, 

country 

Type of 
study 

Duration 
Participants 

(n) 
 

Type of DII 
(Mean Age 

(y)) 

Inflammatory 
markers 

Cut-off 
point for 

VitD 
deficiency 

Outcomes of 
interest 

 Bours et 
al., 2011, 
Netherland
s20 

Cohort 
studies 

 
6 mo 

(316): 136 
M/180W 

 

UC 
(48.5) 

RDW, ESR, 
CRP 

<20 ng/mL 

Lowest quartile 
of VitD (<16.8 

ng/mL): ↑RDW, 
↑ESR, = CRP 

Meckel et 
al., 2016, 
USA27 

Cross-
sectional 
studies 

N/A 
(230): 123 
M/107W 

UC 
(45.8) 

TNF-α, IL-8 <20 ng/mL 
Inverse 

association: 
TNF-α, IL-8 

Alrefai et 
al., 2017, 
Canada28 

Cohort 
studies 

3 y 
(201): 

118M/83W 
CD 

(41.5) 
CRP ≤20 ng/mL. ↓VitD: ↑ CRP 

Caviezel et 
al., 2018, 
Switzerland
21 

Cross-
sectional 
studies 

N/A 

(156) 
CD: 51 M/48 

W 
UC: 26 M/31 

W 

DC 
(41,2) 

UC 
(41.5) 

CRP, FC, 
Leukocytes 

<20 ng/mL 

Inverse 
correlation 

(DC): FC, CRP, 
FC >100 μg/g: 

↓VitD 

Guabatan 
et al., 2018, 
USA29 

Cohort 
studies 

12 mo 
(70): 25 
M/45W 

UC 
(48.6) 

IL-4, IL-10 
IL-6, IL-8, IL-
17A, TNF-α, 

IFN-γ 

≤35 ng/mL 

Positive 
correlation: IL-
10, (IL-4+IL-

10/IL-
17A+TNF-α) 
and (IL-4+IL-
10/IL-6+TNF-

α). 

'Sharifi et 
al., 2018, 
Itan22 

Cross-
sectional 
studies 

N/A 
(90): 51 
M/39 W 

UC 
(36.0) 

ESR, CRP <30 ng/mL = ESR, = CRP 

Scolaro et 
al., 2018, 
Brazil23 

Cross-
sectional 
studies 

N/A 
(60): CD:34 

UC:26 

CD/ UC 
Not 

described 

FC, CRP, 
ESR 

<30 ng/mL 
↓VitD: ↑ESR, = 

CRP, =FC 

López-
Muñoz et 
al., 2019, 
Spain24 

Cohort 
studies 

3 y 

(85): 46 
M/39 W 
UC:25 
CD: 60 

CD/ UC 
(43.7) 

CRP, FC, 
FBG 

<30 ng/mL. 

Inverse 
correlation: 

FC (DC/RCU); 
CRP (RCU), 

=FBG 

Aksan et 
al., 2020, 
Germany25 

Cross-
sectional 
studies 

N/A 

(188): 88 
M/100 W 
CD: 84 
UC: 104 

CD/ UC 
(45.5) 

Albumin, 
Leukocytes, 

CRP, FC 
<20 ng/mL 

=Albumin, = 
Leukocytes, = 

CRP, =FC 

Zielińska et 
al., 2021, 
Poland26 

Cohort 
studies 

Not 
described 

(39): 
22M/17W 

CD:17 
UC: 22 

CD/ UC 
(35.74) 

GC: 
(38.73) 

Leukocytes, 
PLT, VPM, 

CRP 
<25 ng/mL 

= Leukocytes, = 
PLT, =VPM, = 

CRP 

Legend: VitD: vitamin D; CD: Crohn's disease; UC: ulcerative colitis; CG: group control; ESR: erythrocyte 
sedimentation rate; FBG: fibrinogen; FC: fecal calprotectin; IFN-γ: Interferon-gamma IL: interleukin; CRP: C-reactive 
protein; RDW: red blood cell distribution width; TNF-α: tumor necrosis factor α; MPV: mean platelet volume; PLT: 
blood platelets; M: men; W: woman; N/A: not applicable; = No significant association, ↑: increase; ↓: reduction; USA: 
United States of America. Source: Own preparation, according to findings, 202
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3.3 Vitamin D and Acute-Phase Proteins  

Out of the ten papers included, eight analyzed acute-phase proteins: CRP23 and CRP 

and albumin.20-22,24-26,28 Alrefai et al.30 observed that patients with CD and VitD deficiency 

had high CRP. Similarly, Calviezel et al.21 found that CRP showed an inverse correlation 

with VitD concentrations in these patients, which is a result that was not observed for the 

UC group. However, no significant differences were observed between VitD and CRP when 

these patients were classified as inflamed (CRP >5 mg/L) and non-inflamed (CRP ≤5 mg/L). 

On the contrary, López-Muñoz et al.24 observed a strong correlation between CRP and VitD 

exclusively in patients with UC. 

Supporting the results of the aforementioned studies, Alrefai et al.28 also observed in 

patients with CD and VitD insufficiency (≤30 ng/mL) that the chance of having the active 

disease was 3.4-fold greater than in the reference group (VitD deficiency ≤ 20 ng/mL). On 

the other hand, other studies did not observe significant differences between CRP and 

VitD.20,22,25,26 As for the relationship between VitD and albumin, only one study that did not 

observe a significant different was identified.25 

 

3.4 Vitamin D and Cytokines 

Regarding cytokines, two studies evaluated the relationship between these proteins and 

VitD. Meckel et al.27 demonstrated an inverse and significant association between the serum 

concentrations of VitD, TNF-α, and IL-8, as people with high VitD concentrations (>20ng/mL) 

showed 1.8 and 6-fold decrease in the expression of TNF-α and IL-8, respectively. Guabatan 

et al.29 found a positive correlation between VitD and IL-10 concentrations and the anti-

inflammatory profile (IL-4+IL-10). They also found that higher VitD concentrations were 

correlated with increasing levels of anti-inflammatory and pro-inflammatory cytokines (IL-

4+IL-10/IL-17A+TNF-α and IL-4+IL-10/IL-6+TNF-α). Thus, the results indicate that higher 

concentrations of VitD are associated with the phenotype of anti-inflammatory cytokines. 

 

3.5 Risk of Bias Assessment  

Regarding the quality of the eligible cohort studies (Table 3), four had a low risk of bias, 

characterizing excellent methodological quality in the evaluated domains. Only one paper 

had a high risk of bias. Regarding cross-sectional studies (Table 4), only one paper had a 

high risk of bias. The others showed good methodological quality. 
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Table 3. Evaluation of risk for bias for observational (Cohort) studies using the Newcastle-

Ottawa Tool17. 

ITEM E1 E2 E3 E4 E5 

SELECTION 

Representativeness of the exposed cohort 1 1 1 1 0 
Selection of the non-exposed cohort 1 1 1 1 1 
Ascertainment of exposure 1 1 1 1 1 
Demonstration that outcome of interest was not present at start of 
study 

1 1 1 0 0 

COMPARABILITY 

Comparability of cohorts on the basis of the design or analysis 2 2 2 1 1 

OUTCOME 

Assessment of outcome 1 1 1 1 1 
Was follow-up long enough for outcomes to occur 1 1 1 1 0 
Adequacy of follow-up of cohorts 1 1 1 1 0 

TOTAL 9/9 9/9 9/9 7/9 4/9 
% 100 100 100 77.77 44.4 

CLASSIFICATION LR LR LR LR HR 

Legends: E: study; E1:  Bours et al.20; E2: Alrefai et al.28; E3: Guabatan et al.29; E4: López-Muñoz et al.24; E5: 
Zielińska et al.26; LR: low risk; HR: high risk. Source: Own preparation, according to findings, 2023. 

 

Table 4. Evaluation of risk for bias for observational (cross-sectional) studies using the 

Joanna Briggs Institute Prevalence Critical Appraisal Tool18. 

ITEM E6 E7 E8 E9 E10 

 Were the criteria for inclusion in the sample clearly defined? 1 1 1 1 1 
 Were the study subjects and the setting described in detail? 1 1 1 1 1 
Was the exposure measured in a valid and reliable way? 1 1 1 0 1 
Were objective, standard criteria used for measurement of the condition? 1 1 1 0 1 
We’re confounding factors identified? 1 1 0 0 0 
Were strategies to deal with confounding factors stated? 1 1 0 0 0 
Were the outcomes measured in a valid and reliable way? 1 1 1 0 1 
Was appropriate statistical analysis used? 1 1 1 1 1 

TOTAL 8/8 8/8 6/8 3/8 6/8 
% 100 100 75 37.5 75 

CLASSIFICATION LR LR LR HR LR 

Legends: E: study; E6: Meckel et al.27; E7: Caviezel et al.,21; E8: Sharifi et al.,22; E9: Scolaro et al.23; E10: 
Aksan et al.,25; LR: low risk; HR: high risk. Source: Own preparation, according to findings, 2023. 

 

4. DISCUSSION 
 

This systematic review was carried out to investigate the relationship between VitD 

deficiency and inflammatory markers in patients with IBD. Studies have shown that VitD 

deficiency is frequent among patients with IBD when compared to the general population 

and the deficiency of this vitamin is considered an environmental factor in the pathogenesis 

of these diseases,30,31 playing a significant role in the inflammatory response of these 

patients.32,13 
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Low VitD concentrations in patients with IBD result in the need for more medications (such 

as steroids) and immunobiological treatment, besides causing an increased risk of clinical 

relapse and an increased number of emergency room visits and hospital admissions, 

indicating a more severe disease.33 From this perspective, studies have shown that the 

normalization of VitD concentrations is associated with a reduction in disease activity, 

surgeries, and inflammatory markers in patients with IBD.34,35 

Although there is no consensus regarding the cut-off points for classifying VitD deficiency 

status, the most used ones are those established by the guidelines of the Institute of 

Medicine (IOM) and the Endocrine Society, which characterize the deficiency of this vitamin 

by values of < 20 ng / ml and < 30 ng / ml, respectively.36,37 The studies included in this 

review adopted four cut-off points for the classification of VitD deficiency, making it difficult 

to interpret and compare the results. 

Among the markers evaluated, higher concentrations of RDW were related to the lowest 

quartile of VitD concentration in patients with UC.20 Although RDW is traditionally used for 

the diagnosis of anemia, it can also be a marker of systemic and chronic inflammation.38 

VitD deficiency can cause changes in this marker39, being associated with the increase of 

other inflammatory proteins, such as ESR and IL-6, when at high concentrations.40,41 

Regarding the ESR, an increase in this marker was also observed in patients with UC in 

the lowest quartile of VitD concentration.20 Similar results were found in other studies, in 

which vitamin supplementation reduced ESR rates in patients with IBD when compared to 

the placebo group.42,43 On the other hand, a meta-analysis showed that the concentrations 

of this marker did not decrease after treatment with VitD compared to the placebo group.44 

These data demonstrate the need for further studies to establish a possible relationship 

between ESR and VitD in the inflammatory condition of patients with IBD.  

The association between the parameters VitD and FC observed in this review21,24, several 

studies show that FC is widely used for the detection and control of IBD activity. In patients 

with VitD deficiency this protein tends to be found at high concentrations, thus showing an 

association between low concentrations of this micronutrient and increased disease 

activity.23,45-47 

Although the results of the relationship between VitD and FC concentrations are 

promising, this hypothesis needs to be explored in intervention studies that examine the 

effects of VitD supplementation on local inflammation, as well as on endoscopic and 

histological parameters in active disease.46 
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The association between VitD concentrations and CRP is still conflicting. However, a 

recent meta-analysis found a significant inverse relationship between oral VitD 

supplementation and CRP in patients with IBD.48 This result was also found in an 

intervention study carried out in children by El Amrousy et al.43 It is important to highlight 

that supplementation with high doses of VitD can be recommended an adjunctive therapy 

for IBD, emphasizing that individualization must be respected, as well as regular follow-up 

to monitor adverse reactions, especially in children.44 

The recommendation of VitD supplementation in IBD is still questionable particularly due 

to problems of malabsorption, requiring high doses to reach adequate concentrations. 

However, this strategy can be effective to improve the inflammatory condition due to the 

relationship of this vitamin with inflammatory markers (such as CRP and ESR) and the 

suppression of the Th1-type response, resulting in an improvement in the clinical activity of 

the disease.32 On the other hand, the effectiveness of VitD supplementation depends on the 

initial concentration of the vitamin, the administered dose, and the intervention time.49 

It is important to highlight that VitD is produced mainly in the deep layers of the epidermis 

after exposure to sunlight (UVB) or obtained through dietary intake. Thus, several factors 

contribute to the deficiency, such as malabsorption, reduced food consumption, the season 

of the year, physical activity, and insufficient exposure to sunlight or intestinal 

inflammation.50,51 Thus, it is necessary to take into account these factors for the 

establishment of the deficiency of this vitamin. 

Some limitations can be cited regarding the eligible studies: different cut-off points 

adopted for VitD; different follow-up times for patients; heterogeneity and reduced number 

of VitD-related inflammatory biomarkers; different study locations, which may interfere with 

their endogenous synthesis; sample heterogeneity; and size of the investigated population. 

 

5. CONCLUSIONS 
 

VitD deficiency in IBD patients is associated with increased concentrations of pro-

inflammatory markers, demonstrating the relevant role played by this vitamin in the 

modulation of the immune response. Taking into account the various factors involved in VitD 

deficiency and the complex pathophysiology of IBD, as well as the heterogeneity of the 

protocols adopted by the studies (which make a more detailed analysis of the results 

difficult), new clinical and longitudinal studies with standardized evaluation methods and 
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VitD markers should be performed in the different degrees of clinical activity of IBD for a 

better understanding of the relationship between this vitamin and the inflammatory response 

in IBD. 
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