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Definition of an Expert

¢ Travels more than 50
miles

* Has no more knowledge
of the subject than
members of the
audience

* Has a PowerPoint®
Presentation
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Obijectives

¢ |OM recommendations re: vitamin D/Ca

¢ [OM findings re: vitamin D and immunity

¢ Role of vitamin D in immunity associated with
infectious diseases and immune-mediated
disease

¢ How current recommendations re: vitamin D
and its impact on immune function might
influence practice
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Outline of Presentation

¢ Function of vitamin D
¢ Vitamin D status in IBD patients
¢ Institute of Medicine (IOM) Report
¢ Role of Vitamin D
— Immune function

— Autoimmune/infectious disease
—IBD

¢ Summary /Conclusions
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Vitamin D Publications per Year
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Serum 25 OH Vitamin D
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Vitamin D - Overview

* Sources:

— Sunlight/UVB irradiation
¢ 10-15 minutes total-body
exposure to peak-summer
sun =>20,000 IU Dy
— Diet/supplements

* Naturally occurring: Fatty fish,
fish liver oil, egg yolk

« Fortified food: milk, plat-
based beverages

— Assessment
* 25 OHD (20 g/mlI=50mmol/l)
* Not 1,25(0H),D

Dretary Reference Intakes for Calcium and Vitamin D
hitp-/www.nap. edu/catalog 1 3050 himi
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Vitamin D Metabolism/Actions
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Vitamin D Paracrine System

EnaocaNe MoouAToRs
R 2500, RGeS
GROWTH HORMONE.

eSO W sKm
omacna."omen EVER NSO
N [
‘suntionn)

Sy oo

SEEE

PR f« ENE
o P n 3 25(0H)203 03 |

E

26,2500),0, RECEPTORS
BARMTRIROD GLaND

N

amcast
CanceR ceus ()
Gannicace ¥

cauow e
INTESTINE S G SaN

epi0iors TesTs

/ l \mm"n/

chamLocTES

PLumROTET
Stowcal

O\ Cincinnati
X Ehitirens

Institute of Medicine Report on
Vitamin D and Ca

e 2010 I0OM report  Randomized Controlled Trials
— 1016 page document with '

° "
hundreds of references '% Prospective Cohort
— Summarized in 4 page Report > Retrospective Cohort
Brief 3
— Task: Review evidence and i Case-Control
update the Dietary Reference .
Intakes Cross-sectional
— Conclusions Ecological
* Vitamin D/Ca play key role in °
bone health - »
* Monitor with serum 25 OHD Low figh
« Current evidence not sufficient Relative Strength of Evidence

for other benefits
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Institute of Medicine

TABLE: Distary Reference intakes for Caicium
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Endocrine Society Recommendations
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PEDIATRICS

DIAICIAL JOURNAL 01 THI AMERICAN ACADIMY OF FIDIATHICS

* Screen:

— Non-specific symptoms: poor
growth, gross motor delays, BRER treatoentof
unusual irritability Calonum Supplementation and Monmonng of Tharapy

— Dark-skinned infants at higher "
latitudes in the winter and
spring

— Children on anticonvulsants
and chronic glucocorticoids

— Children with chronic
diseases associated with
malabsorption

¢ Possibly screen:

— Kids with frequent fractures
and low BMD

Misra M. Pedaitr 2008; 122:398-417
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IBD and Vitamin D Status- 2 Studies

* 1501BD:94CD, 36 UC * 4481BD: 288 CD, 143 UC
e Agel5=*3yrs e Age15.7 £3.2yrs
*  92% white ¢ 83.3% white

¢ Mean 25 OHD 20.9%+10.7 ng/ml * Mean 25 0OHD 31+ 12
+ 35%250HD<15ng/ml:38%CD; * 58.5% <32 ng/ml; 14.3%<20

25% UC ng/ml
* Vitamin D supplement: 77% * Vitamin D supplement: 57.1%
* Reduced 25 OHD related to e Serum 25 OHD related to
— Season, serum albumin — Season, serum albumin,
race/ethnicity, supplements,
ESR

*  Pappa H et al. Pediatr 2006; 118: 1950-

1961
* PappaH etal. JPGN 2011; 53:11-25
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Tutorial: Relation to Vitamin D/GI and Immune
System

* Maintenance of
epithelial barrier

¢ Innate Immune
response

¢ Adaptive T-cell
response

Garg M. Aliment Pharmacol Ther 2012; 36:324-344
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Vitamin D in Autoimmune-Infectious
Disease

Multiple Sclerosis

* Type 1 DM

¢ Respiratory Conditions
¢ Influenza A

e Tuberculosis
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Serum 25 OHD and MS

hies Bus

Munger KL et al JAMA 2006; 296:2832-2838
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DM Incidence by Country
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Gillespie KM. CMAJ 2006; 175:165-170
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Vitamin D Supplementation and DM
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Zipitis CS, Akobeng AK. Arch Dis Child 2008; 93:512- 517
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Intake of vitamin D and risk of type 1
diabetes: a birth-cohort study
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-Risk of Type 1 DM reduced by ~80% with regular* Vitamin D
supplementation during the first year of life
* Regular supplementation — based on mothers report

THELANCITT - Vo 338 » evember 3, 2000
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Cord Blood 25 OHD and risk of
wheeze/asthma
e Cord-blood 25- | ™ |==--- recent astma |

OH Vitamin D 1
levelsinversely  z.|
correlated with g
risk of wheezing ~~
* No correlation o4
with asthma N som ot crasan

0 25 50 TS5 100 125 150 175 200 225 250 275 3
Serum 25(0H)0. nmollL

Camargo CAJr et al. Pediatr 2011:127:¢180-e187.
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Vitamin D Supplementation-Influenza A

Subjects with influenza A
Vitamin Dy Placebo Relative risk 95% Cl Pvalue Pvalue

n/total n (%)

Influenza A 18/167(108)  31/167 (18.6) 058 034,099 004
Additional
vitamin D 008
None 8/140 (6.0) 22/140 (16.5) 0.36 017,079 0.006
Atleastonce 554 (59 4) 9/34(26.5) 111 052,239 079
per week
Starting age of 00
nursery school
<3y 10/59 (16.9) 7/49 (14.3) 119 049,288 071
23y 8/107(7.5) 24/117 (205) 036 017,078 0005

Urashima M et al. Am J Clin Nutr 2010; 91:1255-1260
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SUCCINT Trial in TB
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Vitamin D in IBD models

¢ DSS model with vitamin D deficiency

* Protective effect of 1,25 (OH),D on epithelial
barrier function and cytokine production in
DSS model

¢ Cytokine production by non-diseased and
Crohn’s disease patient T-cells
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Vitamin D Effect in Murine Model of Colitis
T | -
g ‘::I H = j o n;'m
\lu s |

e o normal dist D-defetent |

Lagishetty V et al. Endocrinology 2010; 151:2423-2432
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Zhao H. BMC Gastroent 2010; 12:57
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1,25(0OH),D and Epithelial Barrier
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1,25 (OH),D and Cytokine Expression
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VDR Knockout and Epithelial Barrier
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Kong J. Am J Phys 2007; 294:G208-G216
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VDR Knockout and Epithelial Barrier
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Cytokine Production by Human PBMC

-2 IFN-y
. .
= My :
z
1z e
o s
E
s w10 .
- -
= .
i iz
8- 208,
LX) i

Rausch-Fan X et al. Int Arch All. Immunol 2002; 128:33-41
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1,25 (OH),D Effect on IL-10/IFN-y Production in CD

CD patients HC
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Bartels LE. International Inmunopharm 2007; 7:1755-1764
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Cytokines in CD
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Bendix-Struve M. Aliment Pharmacol Ther 2010; 32:1364-1372
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Vitamin D Treatment Effects on

Effect of Vitamin D on CD

Predicted vitamin D status and risk of CD
e Serum 25 OHD and Ql efforts in CD

e Serum 250H D and surgery risk in CD

e Clinical Trials of vitamin D in CD

— Animal Models

— Human
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Predicted Vitamin D Status and CD

Ananthakrishnan AN. Gastroent 2012; 142:482-489
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Ql Efforts and CD

Samson CM. JPGN 2012; 55:679-688
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Serum 25 OHD and Surgery in IBD

Ananthakrishnan AN. Inflamm Bowel Dis 2013; 19:1921-27
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1,25 (OH),D in Murine IBD
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Daniel C. J Pharmacol Exp Ther 2006;319:622-31

1,25 (OH),D /Analogues in Murine IBD
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Summary/Conclusions

¢ Biologic plausibility for vitamin D role in
pathogenesis of immune mediated diseases
such as IBD

¢ No clear evidence of direct relationship
between vitamin D status and CD course

¢ Current recommendation: Monitor vitamin D
status with serum 25 OHD and maintain level
> 20 ng/ml or 50 nmol/I.
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