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Reference

Subject

characteristics

Treatment

Primary
outcome

Conclusion

Litonjua et al.
(2014,2016,2020)
(126-128)

Lu et al. (2021)
(129);

Shadid et al.
(2023) (130)

Chen et al.
(2021) (80)

Andudjar-
Espinosa et al.
(2021) (131)

Nabavizadeh
etal.
(2023) (132)

Mohamed et al.
(2022) (133)

El-Heis et al.
(2022) (134)

Aldaghi et al.
(2022) (135)

Mansour et al.
(2020) (136)

Cabalin et al.
(2023) (137)

Guo(2023) (138)

Liu et al.
(2022) (139)

Multicenter,
double blind,
randomized,
placebo-
controlled
trial

Multicenter,
double blind,
randomized,
placebo-
controlled
trial,
secondary
analysis

Multicenter,
double blind,
randomized,
placebo-
controlled
trial,
secondary
analysis

Prospective,
randomized,
triple-blind,
placebo-
controlled,
parallel-
group study

Prospective,
randomized,
double-
blinded
clinical trial

Prospective,
randomized,
controlled
and single
blinded
clinical trial

Multicenter,
double-
blind,
randomized
placebo-
controlled
trial

Single-
center,
double-
blind,
randomized,
parallel-
group
clinical trial

Double-
blind,
randomized,
parallel,
placebo-
controlled
clinical trial

Open-label
pilot trial

Single-
center,
Assessor/
statistician-
blinded,
randomized,
parallel
study

Single-
center,
randomized,
controlled
wrial

Boston,
Massachusetts;
St Louis,
Missouri; San
Diego, USA

Boston,
Massachusetts;
St Louis,
Missouri; San

Diego, USA

Boston,
Massachusetts;
St Louis,
Missouri; San
Diego, USA

Murcia, Spain

Shiraz, Iran

Cairo, Egypt

Southampton,
Oxford and
Sheffield, UK

Sabzevar, Iran

Cairo, Egypt

Santiago, Chile

Ganzhou,
China

Hohhot, China

n=806, vitamin
D group: 27.5
(5.5) y; Placebo
group: 27.32
(5.5 y

n=806, vitamin
D group: 27.5
(5.5) y; Placebo
group: 27.32
6.35)y

n=806, vitamin
D group: 27.5
(5.5) y; Placebo
group: 27.32
6.35)y

n=112,
Calcifediol
group: 54.57
(15.83) y;
Placebo group:
56.61(15.00) y

n=69, vitamin
D group: 27.5
(5.5) y; Placebo
group: 27.32
(55)y

n=77, Study
group: 35.2
(4.37) y;
Placebo group:
34.6(9.8) y

n=703,
Cholecalciferol
group: 31.0
(4.9) y; Placebo
group: 31.1
(5.0)y

n=81,
Synbiotic
group: 4.09
278) y;
vitamin D3
group: 4.4
(284) y;
Control group:
6.07(4.50) y

n=86, vitamin
D group: 12
(4.75) y;
Placebo group:
11(5.5) y

n=86, 68
38)y

n=128,
Experimental
group: 32.8
(102) y;
Control group:
321(11.1) y

n= 90, vitamin
D group: 27.2
(8.8) y; DCD
group: 27.3
(7.1) y; Control
group: 31.2
(10.6) y

Pregnant women
with either history of
asthma or allergies
in themselves or the
biological father

Pregnant women
with either history of
asthma or allergies
in themselves or the
biological father

Pregnant women
with either history of
asthma or allergies
in themselves or the
biological father

Adult asthmatic
patients with serum
25(0H)D3 <30
ng/mL

Patients with
chronic
spontaneous
urticaria

Adults >18 y with
urticaria episodes at
least 2 days per week
for 6 weeks

or longer

Pregnant women
aged over 18 years,
gestational age < 17
week, and serum 25
(OH)D between 25
and 100 nmol/L and
calcium < 2.75
mmol/L

Infants under 12
months of age,
without other
chronic diseases,
SCORAD score>14

Patients aged from 5
to 16 years old, with
a diagnosis of
severe AD

Children aged 2-18
years with AD,
SCORAD = 25

Patients aged
between 16 and 60
years, with
moderate-to-severe
AR, did not receive
any AR-related
treatment within
two weeks of
diagnosis, had good
drug compliance

Patients with mild
seasonal pollen AR

Vitamin D group:
vitamin D3 4400 1U/
day; Placebo group:
vitamin D3 400 U/
day, duration the
woman’s pregnancy,
about 22 to 30 weeks

Vitamin D group:
vitamin D3 4400 TU/
day; Placebo group:
vitamin D3 400 TU/
day, duration the
woman’s pregnancy,
about 22 to 30 weeks

Vitamin D group:
vitamin D3 4400 U/
day; Placebo group:
vitamin D3 400 TU/
day, duration the
woman’s pregnancy,
about 22 to 30 weeks

25(0OH)D group: 25
(OH)D 16000 U/
week; Placebo group:
placebo + usual
asthma

treatment, 6months

Low vitamin D3
group: 4200 IU/week;
High vitamin D3
group: 28,000 TU/
week, 12 weeks

Study group: 0.25g
alfacalcidol +
Hydroxyzine 25 mg/
day; Placebo group:
0.25ug placebo +
Hydroxyzine 25 mg/
day, 12 weeks

Cholecalciferol group:
cholecalciferol 1000
1U daily; Placebo
group: matched
placebo; from 14
weeks’ gestation

until delivery

Synbiotic group:
synbiotic 5 drops/day
+routine treatment;
vitamin D3 group:
vitamin D3 10001U/
day + routine
treatment; Control
group: routine
treatments, 2months

Vitamin D3 group:
vitamin D3 1600 1U/
day + 1%
hydrocortisone cream
twice daily; Placebo
group: placebo + 1%
hydrocortisone cream
twice daily, 12 weeks

Oral doses of liquid
VD3 8000 IU/week
for 2-5.9 years;

12,000 1U/week for 6-
11.9 years; 16,000 TU/
week for 12-18

years, 6weeks

Experimental group:
vitamin D 1600 U/
day + 200 pug
mometasone nasal
spray twice/day;
Control group: 200
g mometasone nasal
spray twice/

day, 4weeks

Vitamin D group:
oral desloratadine
citrate disodium
(DCD, 8.8 mg/day) +
vitamin D3 nasal
drops (1.5 x 106 TU,
once/week; DCD
group: DCD, 8.8 mg/
day; Control group:
no medication

Offspring asthma or
recurrent wheeze

Offspring asthma or
recurrent wheeze

Offspring aeroallergen
sensitization and
allergic Rhinitis

Asthma control degree:
ACT; Life quality: Mini-
AQLQ, Asthma attacks,
Oral corticosteroid
cycles, Emergency visits,
Unscheduled
consultations with the
primary care physician
and hospitalizations

for asthma.

Quality of life (CU-
Q2oL questionnaire),
urticaria severity (USS
questionnaire) and
medication scores

UAS? total score, serum
1L-6, hsCRP, TNF-o.

Offspring atopic eczema
at ages 12, 24 and
48 months

SCORAD score

EASI score

Stratum corneum RNA
expression of the VDR,
CAMP, and TSLP genes,
and LL-37 protein

TNSS, RQLQ, T
lymphocyte subsets
(CD3+, CD4+ and CD8
+), IL-10, TNF-at, and
IEN-y

Peripheral blood
eosinophils, IL-4 levels,
and nasal symptoms

« Prenatal VD
supplementation
alone

« Has no effects
on offspring
asthma and
recurrent wheeze
development up
to age 6

VD sufficiency
throughout
pregnancy

« Reducing the
risk of asthma
and recurrent
wheeze in
offspring

«The earlier the
intervention, the
better the effect

VD sufficiency
throughout
pregnancy
«Attenuating the
risk of offspring
allergic rhinitis
with
sensitization by
age 6 years.

«Weekly oral
calcifediol
compared with
placebo
«Improving
asthma control
among asthmaic
adults with VD
deficiency at

6 months.

«High dose of
vitamin D

« Reducing CU
symptoms
severity and the
required doses of
allergy
medications.

VD
supplementation
for 12 weeks
«Improveing
UAS?7 total score
and the level of
the
inflammatory
markers
«Having a
beneficial effect
on CSU patients

«Maternal
cholecalciferol
supplementation
«Reducing the
risk of atopic
eczema in
offspring during
their first year
of life.

VD
supplements
administration
along with
routine
treatments
«Reducing the
severity of AD
in infants.

VD
supplements in
children with
severe AD
«Providing
clinical
improvement

VD
supplementation
in children with
AD.

«Improving AD
severity, VDR
and Cathelicidin
expression in
lesional skin

VD
supplementation
in AR patients
«Improving AR
symptoms and
quality-of-life
«Decreasing
TNE-0 levels
and increased
IFN-y and IL-
10 levels.

+VD3 as an
adjuvant therapy
+Alleviating the
nasal symptoms
and decrease
serum IL-4 and
blood eosinophil
count in patients
with AR,

VD, vitamin D; ACT, asthma control test; mini-AQLQ, the mini asthma quality of life questionnaire; CU-Q20L, chronic urticaria quality of life questionnaire; USS, urticaria severity score; CU,
chronic urticaria; CSU, Chronic spontaneous urticaria; UAS7, urticaria activity score over 7 days; AD, atopic dermatitis; SCORAD, scoring atopic dermatitis; EASI, eczema area and severity
index; VDR, vitamin D receptor; CAMP, cathelicidin antimicrobial peptide; TSLP, thymic stromal lymphopoietin; AR, allergic rhinitis; TNSS, total nasal symptom score; RQLQ,
thinoconjunctivitis quality of life questionnaire.
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DCs Dendritic Cells
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GM-CSF Granulocyte-Macrophage Colony-Stimulating Factor

CXCR4 C-X-C Motif Chemokine Receptor 4

MBP Major Basic Protein

EPX Eosinophil Peroxidase

ECP Eosinophil Cationic Protein

EDN Eosinophil-Derived Neurotoxin

NETs Neutrophil Extracellular Traps

AECOPD Acute Exacerbation of Chronic Obstructive Pulmonary Disease

ADCC Antibody-Dependent Cellular Cytotoxicity

RXR Retinoid X Receptor

CRIg Complement Receptor Immunoglobulin

LPS Lipopolysaccharide

INF-o Interferon-Alpha

TGF-B Transforming Growth Factor Beta

MHC Major Histocompatibility Complex

TNF-ou Tumor Necrosis Factor Alpha
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CCL17 C-C Chemokine Ligand 17

FOXP3 Forkhead Box P3

Thl T Helper Cell 1

Th2 T Helper Cell 2

Th17 T Helper Cell 17

Tregs Regulatory T Cells

SCORAD Scoring Atopic Dermatitis

JAK/STAT Janus Kinase/Signal Transducer and Activator of Transcription

ICOS Inducible T-Cell Costimulator

CCR6 C-C Chemokine Receptor Type 6

NE-xB Nuclear Factor Kappa-Light-Chain-Enhancer of Activated
B Cells

IgE Immunoglobulin E

SCFAs Short-Chain Fatty Acids

AHR Airway Hyperresponsiveness

ERK1/2 Extracellular Signal-Regulated Kinase 1/2

PRMT1 Protein Arginine Methyltransferase 1

VEGF vascular endothelial growth factor

MMP2 matrix metallopeptidase 2

ACT Asthma Control Test

hs-CRP High-Sensitivity C-Reactive Protein

EASI Eczema Area and Severity Index

RQLQ Rhinoconjunctivitis Quality of Life Questionnaire

DCD Desloratadine Citrate Dihydrate

AIT Allergen Immunotherapy

SCIT Subcutaneous Immunotherapy

SLIT Sublingual Immunotherapy
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Sex

Vit. D

Age

CcVvD

CRP

F
(N=127)

M
(N=213)

(N=340)

(N=340)

0
(N=278)

1
(N=62)

(N=340)

reference

1.497
(0.876 - 2.558)
0.972
(0.951 - 0.993)
1.043
(1.020 - 1.065)
reference
1.376
(0.776 - 2.440)

1.003
(1.000 - 1.006)

Hazard ratio

1 0.1404
o 0.0097 **

[ <0.001 ™

——————————————————{ 02746

4 0.0351 *

# Events: 66, Global p-value (Log-Rank): 1.3248e-07
AIC: 717.19; Concordance Index: 0.71

1 1.5 2 25

F- female, M — male, vit. D — vitamin D, CVD — cardiovascular disease, CRP — c-reactive protein, AIC — Akaike Information Criterion
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(N=63) (0.590 - 1.80)

0.575

Age (N=134) (0. 981.'5‘0-11.03)

(N=62) (1.140 - 3.58) 0.016

1**

# Events: 59; Global p-value (Log-Rank): 0.012403
AIC: 533.38; Concordance Index: 0.63 1 1:5 2 2_'5 3 3:5 4
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Univariate

Multivariate

95% ClI p value 95% ClI p value
Age (>35) 268 0.85-6.25 001 118 032-2.61 0.03
I Disease vitamin D triplet (>6 years) | 1.22 025-3.69 028 268 096-3.62 0.09
Female 295 0.24-6.35 0.28 165  0.88-2.68 0.06
Perianal disease 035 0.02-4.62 0.95 2,69 | 1.25-3.66 0.11
Anti-TNF naive 0.58 024-5.62 021 169 0.36-2.68 036
Vitamin D <30 ng/mL 0.36 0.08-1.25 0.02 0.89  0.42-2.26 0.03
Vitamin D supplement 022 0.18-0.95 0.09 269 098-4.85 0.12
Vitamin B12 >240 pg/mL 125 0.65-3.69 055 0.89 | 021-1.25 0.09
Zinc >0.68 jig/mL 1.69 0.98-2.26 0.11 261 | 125-4.58 0.16

OR, odds ratio.
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Diagnostic value

(Vit-D baseline

level ng/ml) AUC(95%CI) Sensitivity Specificity

Male 1935 0.56(0.25-0.95) 0.75 0.79 0.015
BMI: normal weight 1625 = 0.78(0.68-0.89) 0.68 0.86 0.032
No smoking 19.45  0.77(0.61-0.85) 0.85 0.88 0.024
Disease duration

(>6 years) 1822 0.78(0.65-0.85) 0.78 0.77 0.158
without Perianal disease 16.35 = 0.77(0.58-0.85) 0.85 0.81 0.248
Without intestinal surgery 1564 = 0.84(0.55-0.95) 0.79 0.62 0.258

CDALI, Crohn’s Disease Activity Index; ROC, receiver operating characteristic; BMI, Body Mass Index; AUC, Area under the curve.
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Serum vitamin D

<15 ng/mL, —30 ng/mL, >30 ng/mL,
Characteristic All, N=158 N =29 (18.35%) N =103(65.19%) N =26 (16.46%) p value
Age, years (mean + SD) 36.95 +3.65 32.48 + 4.95 37.15+ 625 35.66 + 391 0.28
Gender, female, n (%) 75 15 55 5 0.44
Disease duration, year(mean + SD) 8.29 + 1.62 5.61 + 095 9.86 + 2.61 9.34 + 1.05 0.39
Disease location, n (%)
Tleum 45 10 28 7
Colon 30 2 25 3
Tleum-colon 61 10 38 13
Upper GI 22 7 12 3 0.05
Disease behavior, n (%)
Inflammatory 36 12 20 4
Stricturing 48 9: 30 9
Penetrating 74 8 53 13 0.58
Perianal disease, n (%) 45 9 31 5 0.55
Current smoker, n (%) 28 11 14 3 0.15
Previous use of anti-TNF-o. agents, n (%) 24 7 10 7 0.25
Naive to biologics, n (%) 31 9 12 10 0.68
History of surgery, n (%) 87 12 62 13 0.24
Previous surgery, median (IQR), n 3 1 1 1 0.09
Type of surgery, n (%)
Small bowel resection 45 12 29 4
Colon resection 63 12 41 10
Tleocecectomy or ileocolectomy 50 5 33 12 024
Postoperative medication, n (%)
No medication 2 6 30 6 0.25
Metronidazole 27 3 20 4 0.11
Steroid 28 5 21 2 0.24
Immunomodulators 75 24 38 13 0.62
Biologic use, n (%)
No biologic 71 14 50 7
Anti-TNF-o. agents 52 8 30 14
Vedolizumab 35 Z 23 5 0.11
Vitamin D supplement, n (%) 62 7 49 6 0.01
Vitamin B12, pg/mL (IQR) 561.25 £ 12.62 385.48 + 1594 482,61 +21.58 594.55 + 21.05 02
Zing, ug/mL (IQR) 0.78 + 0.08 0.61 = 0.08 0.67 +0.11 0.72 £ 0.03 0.16

G, gastrointestinal tract; IQR, interquartile-range.
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Analyte Remission group (n = 100) Non-remission group (n = 58) OR 95% Cl
Vit-D 2098 + 693 18.23 £ 6.99 0.89 0.32-089 0.012
CRP 1234 + 321 78.20 + 932 123 0.55-1.83 0.011
Es 1822+ 2.34 4622 + 521 12 0.99-1.92 0.032
Hs-CRP 2893 + 593 72.92 + 6.11 234 1.42-3.23 0.016
WBC 6.03 £ 1.02 893+ 142 111 0.63-1.63 0.52
Hb 129.52 + 21.84 89.25 + 2531 293 1.23-4.22 0.113
ALB 42.61 + 3.68 34.69 + 4.69 1.05 0.68-1.58 0.512
AST 14.78 + 5.62 1234 £ 2.11 0.98 0.42-1.56 0.582
ALT I 1162 + 1.36 826+ 1.26 0.68 031-111 0.625
ALP 75.64 + 635 74.95 + 6.89 6.84 215-9.65 0.381
TBil 9.35 £ 0.95 6.42 £ 0.69 1.05 0.34-1.66 0.582
BUN 439 +0.95 3.05 £ 0.65 0.86 0.44-1.25 0.025
Cr 68.27 + 12.65 60.11 £ 11.02 0.68 0.42-0.99 0.045
Uric Acid 352,61 + 85.64 301.08 + 78.95 136 0.89-1.99 0.485
VBI2 443,95 + 25,61 482.61 + 23.68 168 0.89-1.99 0.586
IFX-TC 425 + 086 203+ 098 0.56 0.14-099 0.066
ATI n (%) 8 14 102 0.85-1.68 0.002
Blood glucose 436 + 0.95 4.29 £ 0.68 125 0.69-1.99 0.625
| Seruen Ferricin 78.69 + 1025 199.25 + 19.64 089 a1 0.032

vit-d, Vitamin D; CRP,C-reactive protein; ESR, Erythrocyte sedimentation rate; Hs-CRP, Highly sensitive C-reactive protein; WBC, White blood cell; Hb: hemoprotein; ALB, albumin; AST,
Aspartate aminotransferase; ALT, glutamic-pyruvic transaminase; ALP, alkaline phosphatase; TBil, Total Bilirubin; BUN, Urea nitrogen; Cr, creatinine; VBI2, Vitamin B12; IFX-TC, infliximab
trough concentration, ATI, anti-TNFo antibody; OR, odds ratio.
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25-hydroxyvitamin D correlation coefficient -0.365** -0.496** -0.491%
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** indicates that the correlation is significant at the 0.01 level.
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OPS/images/fimmu.2025.1529007/table1.jpg
Empty-LP VD-LP

Particle size (nm) 96.72 + 0.949 82.69 + 0.984
PDI 0.046 + 0.009 0.041 % 0.012
Zeta potential (mV) 624 +1.05 246 +2.54
EE (%) - 94.85 + 4.82

PDI, polydispersity index; EE, encapsulation efficiency.
The data represent the means + SDs of three independent batches.
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