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Rationale

Risk 1

-Preeclampsia

-Pre-term birth/ C-Section
-Gestational diabetes

Risk 1
- Reduced birth weight
- Reduced bone density during childhood
- Rickets
- Auto-immune diseases
-Diabetes / Asthma

Bodnar, L.M., et al., Maternal vitamin D deficiency increases the risk of
preeclampsia. J Clin Endocrinol Metab, 2007




Belgium, Greece, 10-30% 86 — 88 %
The Netherlands

Immigrant women living | 59 to 84%
in the Netherlands

USA (with multivitamin) | 10% 55%

Children in Germany- KIGGS 2009

IOF Map: VITAMIN D STATUS

0,
more than 50% are below 50 nmol/l IN CHILDREN AND ADOLESCENCE

(Institute of Medicine 2010 threshold for deficiency)

25-Hydroxyvitamin D Levels (median; 90 percentiles) by age group in German
children with or without a migration background
Altersgruppe Boys Girls Gesamt
Jahre Med p5-p95 Med p5-p95 Med p5-p9s
1-2 636 205-1190 598 194-1140 619 194-1150
3-6 440 139-974 441 161-936 441 150-958
7-10 429 152-908 403 141-869 417 148-89,1
11-13 396 149-879 357 9,0-745 380 127-809
14-17 368 119-888 41,1 135-1040 393 12,3-963 } [ 3 : >75nm‘l')l;l_
Gesamt 24 14192 414 138964 419 139-93 %" 50-74 nmol/L
Migrant (355 101-897 342 80941 348 89925 &~ | : 25:49:nmoll,
Nicht Migrant CHY 151972 429 154970 435 152972 — ‘ - ' T

NIH — Trial: Bruce Hollis ’;‘ggﬁ;@' Bone Mass Accumulation

Maternal Circulating 25(OH)D Levels during Pregnancy by Duri ng the FI rSt Decade Of Llfe
Treatment Group: 400, 2000 and 4000 IU Vitamin D,/day
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000 Grotp At the Age of 8-9 Years,
228 aBMD(WB-BMC) was Lower if

-Born from a Mother with 250HD3 < 14 ng/ml
(Javaid et al, JBMR 2004)

.3
No difference in any safety measure:
serum calcium, calcium excretion -Vitamin D was NOT Given During the 1st Yr of Life
(Zamora et al, JCEM 1999)

Total Circulating 25(0H)D Level {ng/mL)

2 : | a4 5
Visit Number
Not a single adverse event was attributed to vitamin D supplementation or

irculating 25(0H)DI evels. A > Cross-secti : '
= Il R OHIRLEVRIS: s 25(0H)D: RCT — Hollis BW et al. JBMR 2011 Cross-sectional Case Control Studies




Intervention studies in children
BONE health

Supplementation with 100, 200, or 400 1U/d of vitamin D resulted in
the prevention of rickets in one study (Specker BL 1992)

Intakes between 340- 600 1U/d reported to have the maximum
effect on linear growth of infants  (Feliciano ES 1994)

2011 meta-analysis of 4 double-blind RCTs of vitamin D
supplementation in the range of 132 to 2000 IU vitamin D per day
compared to control (placebo or lower dose) in 639 children
suggested small effect on lumbar spine bone mineral density in
all treated children (standardized mean difference 0.15, 95%
confidence interval —0.01 to 0.31; P=0.07); and a significant benefit
of vitamin D supplementation in children with serum 25(OH)D below
35 nmol/l (Winzenberg T 2011)

In one randomized trial among Lebanese girls age 10 to 17 included
in this most recent meta-analysis, hip bone density increased

more with 14’000 IU vitamin D per week (2000 |U/day) compared to
1400 IU/week (200 IU/day) at 12 month follow-up without any report
of toxicity, and irrespective of baseline 25(0OH)D levels

(El-Hajj Fuleihan G 2006)

Mechanism: vitamin D benefit on glucose
metabolism?

Risk reduction was 26% with cod liver oil

(Stene LC, Joner G. Use of cod liver oil during the first year of life is
associated with lower risk of childhood-onset type 1 diabetes: a large,
population-based, case-control study. Am J Clin Nutr.
2003;78(6):1128-34)

Risk reduction was 33% with general vitamin D suppl ementation
(Vitamin D supplement in early childhood and risk for Type I (insulin-
dependent) diabetes mellitus. The EURODIAB Substudy is a multi-
centre case-control study. Diabetologia. 1999;42(1):51-4)

78% with 2000 IU per day vitamin D supplementation

(Hypponen E, Laara E, Reunanen A, Jarvelin MR, Virtanen SM.
Intake of vitamin D and risk of type 1 diabetes: a birth-cohort study.
Lancet. 2001;358(9292):1500-3)

Institute of Medicine (IOM)

Recommendations for pregnant women / early life
November-2010

Pregnancy

» Threshold 25(OH)D: 50 nmol/l = 20 ng/ml

* RDI: 600 IU / day

» Safe upper limit: 4000 1U/Tag

Early life

» Threshold 25(OH)D: 50 nmol/l = 20 ng/ml

» RDI: 400 IU / day in the first year — then 600 U

Effect of vitamin D treatment on hip BMD
in premenarcheal girls

N = 72; girls age 10-17; double-blind RCT over 1 year

14'000 1U/w

1400 1U/w T
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% Change Total Hip BMC

Treatment

Ghada El-Hajj Fuleihan et al; J Clin Endocrinology and Metabolism 2006

Other Small double-blind RCT
in children

1100 IU D3 /d vs placebo in schoolchildren in
Japan during winter season (n = 334)

Results:
* 46% less influenza A

* In children with a previous diagnosis of asthma,
83% less asthma attacks

Urashima M. et al.; Am J Clin Nutr. 2010

US Endocrine Taskforce on Vitamin D
US Endocrine Society

June-2011
Guidelines on Prevention and Treatment of Vitamin D Deficiency

¢ Threshold 25(OH)D: 75 nmol/l = 30 ng/ml
* Pregnancy — high risk group for vitamin D deficiency — test
* 600 IU/d insufficient to correct deficiency in pregnant women
Prevention during pregnancy:
— 400 IU vitamin D from a multi-vitamin PLUS 1000 IU /d
« Safe upper limit: 10°000 IU/d age 19+ (< 5000 1U/d)
Lactation:
Mother's requirement (1500 — 2000 |U/day)
Mother for child's requirement (2000-4000 |U/day)

http://www.iom.edu/Reports/2010/Dietary-Reference-Intakes-for-Calcium-and-Vitamin-D/DRI- Panel: Michael F. Holick, Neil C. Binkley, Heike A. Bischoff-Ferrari, Catherine M.
Values.aspx Gordon, David A. Hanley, Robert P. Heaney, M. Hassan Murad, Connie M. Weaver




Vitamin D deficiency: Evidence, safety, and
recommendations for the Swiss population

Report written by a group of experts on behalf of the Federal
Commission for Nutrition (FCN) 2012
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Vitamin D deficiency: Evidence, safety,
recommendations for the Swiss population
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Report written by a group of experts on behalf of the Federal
Commission for Nutrition (FCN) 2012

Serum 25(0H)D
nmoll {ng/mi)

Clinical implications

Vitamin D deficiency

< 50 nmai
(=20 ngimi}

‘Summarizes both concantrations of
severe deficiency and insufficiency

Severe Vitamin D deficiency

<25 nmoll
(< 10 ngiml)

Increased risk of rickets. osteomalacia.
secondary hyperpara-thyroidism,
myopathy, falls, fractures

Vitamin D insufficiency

2510 48 nmold
(1010 13 ngimi)

Incressed risk of bone loss, secondary
hyperparathyroidism, falls, fractures

Adequats Vitamin D thrashold
concentrations®

50 nmoll
(20 ng/ml)

Low risk for bone loss and secondary

hyperparathyroidism, neutral sffect on falls

and fractures

Desirable Vitamin D threshold
concentrations for fall and fracture
reduction"™

75 nmolt
{30 ng/mi}

Optimal suppression of parathyroid

hormone and bane loss: reducbon of falls

and fractures by about 20%

IOF

<25 Deficiency
<50 Insufficiency
<75 Suboptimal
>75 Optimal

(nmol/l)

* Threshold supported by the Institute of Medicine as adequate concentration for mast people (87%).
cholestyramine ™ Threshold supported by the IOF and US Endocrine Society for the reduction of falls and fractures,
Granudoma-forning dorders Sarcoidosis especially among oider adults sge 60+ years of sge.

Vitamin D deficiency: Evidence, safety,

Vitamin D deficiency: Evidence, safety, and
recommendations for the Swiss population

recommendations for the Swiss population

Report written by a group of experts on behalf of the Federal
Commission for Nutrition (FCN) 2012

Report written by a group of experts on behalf of the Federal
Commission for Nutrition (FCN) 2012

Patients with severs vitamin D

General Swiss deficiency

population (25(0H)D concantrations of
<25 nmoin)

Both groups

Ej:“"'m intake Per | ocommende intake per day Safe upper intake Table 5:

escents

Supplements forvitamin D | jy g vitaminD | COSt per month at a supplemental dose
Berdrop of 800 1U per day equivalent to
24'000 1U per month
ViDe3 (Wild) 100 1U 245CHF
(aloohol-based) @5 g} (content = 45000 1L in 10 mi bottie /

; 4500 U per mi)
{only product which s paid by the health
insurance upen prescription)
Vitamin D3 Streuli 1001U 282 CHF
(aloohol-based) 25 1g) {content = 40000 1U in 10 mi bottle /
4000 1U per mi)
Vitamin D3 Wild 867 1U 270CHF
(oi-based) (187 ug) {content = 200000 U in 10 mi botle !
20000 1U per mi)

40010 400 1000 1U 1000 10
(10 pg) (10— 25 pg) (25 pg)
400 1 400 - 10001U
(10pg) {10-25pg)
800 1L 600 - 1000 1U
(15g) {1525 ug)
@00 1L 600 - 1000 1U
(15ug) (15-25ug)
601U 600 - 1000 1U
(15ug) {1525 g)

e-18yrs

Adults

8001 1500 - 2000 1
(153:9) 37.5—50 yg)
800 1L 1500 — 2000 I
(20 ug) (37.5—50 yg)
Pragnant | breastfeeding women

800 1L 1500 - 2000 IU
(15pg) (37.5- 50 pg)

1858 s

B0+ yrs

Summary

-
Vitamin D Supplementation for all pregnant women
-- Benefit for mother AND child
Safe
-- 25(OH)D assessment if needed




