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Vitamin D deficlency

Rickets first described in 1645 by Daniel
Whistler

— Vitamin D discovered in 1922 by McCollum
Industrial revolution
Post war

Deficiency Is re-emerging as a significant health
problem in the 21st century!!!!
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Contracted pelvis, in a
case of osteomalacia (adult rickets).
Normal childbirth would be impossible
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Vitamin D In pregnancy

Maternal skeletal o Fetal skeletal
preservation formation

Pre eclampsia e Fetal 'Imprinting’
IJUGR — Neurodevelopment

— Immune function

— Chronic disease
susceptibility later in
life as well as soon
after birth.

Gestational Diabetes



« Characterised by marked changes In
vitamin D metabolism*

e PET more common In darker women In
northern latitudes

e |n Nordic countries incidence of PET
peaks In the winter
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Higner Vit D proteciive

e Early-pregnancy 25(OH)D <37.5 nmol/l- 5-
fold Increase in PET

—adjusted OR, 5.0; 95% CI, 1.7-14.1),

— Independent of race/ethnicity, season, sample
gestational age, prepregnancy BMI, and
education
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N=253 pairs
25(0OH)D >37.5 nmol/L rate-14%
25(0OH)D <37.5 nmol/L rate-28% (p=0.012).

AOR 3.84; 95% Cl 1.71 to 8.62
— Multivariate analysis
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« Decreased birth weight

e Reduced bone mineralisation

— Bone content ~20% less in countries where milk products aren’t
routinely supplemented (Lapillonne et al 1997)

e Increased risk if exclusively breastfed (Dawodu 2003)
 Neonatal hypocalcemia
« Pathologically evident rickets and fractures

Pawley N and Bishop NJ
Prenatal and infant predictors of bone health: the influence of vitamin D.
Am J Clin Nutr 2004 1748s-51s




e Mothers = 198 white women
e 48% <20 ¢g/L, 18 <11 d/L

* |nfants of women with hypovitaminosis D

— Reduced linear growth and weight gain at 9months
and 1 year

— Reduced whole body (p=0.0088) bone mineral
content at 9 years
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e 1194 mother-child pairs (Mass. US)
e Highest V lowest quintile
e« OR0.39 CI0.25-0.96 0<0.001
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Birth seasonality
—Schizophrenia*
—Multiple sclerosis*
—Type 1 Diabetes* *

*Torrey EF Seasonal birth patterns of neurological disorders . Neuroepidemology 2000

** Patterson CC Variation and trends in incidence of childhood diabetes in Europe.
EURODIAB ACE Study Group Lancet 2000
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Hypponen et al 2001 Lancet 358: 150003



Recent study

Follow up of 2969 born in 1966
Women supplemented in infancy
Reduction by half in incidence of PET
Adjusted OR 0.49 95CI 0.26-0.92
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e The further from the
equator the less the
effect from the sun

* Average sunshine

* Dublin 53°N

— January 2
— June 6

e Sudan 12

Webb AR, Kline L, Holick MF. Influence of season and latitude on
the cutaneous synthesis of vitamin D3: exposure to winter
sunlight in Boston and Edmonton will not promote vitamin D3
synthesis in human skin. J Clin Endocrinol Metab. 1988
Aug;67(2):373-8.



Diurnal and seasonal variation in UV-B exposure at sea
level on a clear day between 40 and 50 degrees nort h
latitude, where most of the earth’s population live S.



* White skin -20 Hypovitaminosis

minutes African Ameri
| e African Americans
. Vgry dark skin — 120 _ 42 .4=/-3.1%
u . I
* Same capacity but _ 4.22/-0.7%

different requirements

**Nesby-O’Dell ,Hollis et al . Hypovitaminosis D prevalence and
determinants among African American and white women of
reproductive age: third National Health and Nutrition Examination
Survey, 1988-1994.Am J Clin Nutr. 2002 Jul;76(1):187-92



e Fitzpatick skin
classification
— Type 1/Type2
— Risk of skin cancer




Prevalence and predictors of vitamin D deficiency i n five immigrant groups
living in Oslo, Norway: the Oslo Immigrant Health S tudy Guarantor: K Holvik.
European Journal of Clinical Nutrition (2005) 59, 57-63.



Not always this
dramatic
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 To assess the habitual dietary Vitamin D,
Calcium and Vitamin K intake

 To assess the Vitamin D status of a group

of pregnant women using serum 25(OH)D
levels as a measure collective exposure
(n=34)

e To confirm those findings In a larger cohort
(n=264)



Prevalence of inadequate vitamin D intakes In

RDA =10 ug/day

pregnant women

| 76%<5ug/d

Vitamin D intake (ug/day )
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O’Riordan MN, Buckley D, Higgins JR,fg@&shman KCVitamin
D intake in Irish Pregnant Women IMJ 2008



o Our group’s intake was 3.64 g /day

 North South Study
—Nn=1379
— food sources 3.2 g/ day
— diet and supplements 4.2 ¢/ day

Hill TR, O‘Brien MM, Cashman KD, Flynn A, Kiely M.
Vitamin D intakes in 18-64-y-old Irish adults. Eur J Clin

Nutr. 2004 Nov;58(11):1509-17.



Serum 250H-D Levels
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Netnerlands emigrant group
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23 cases of confirmed rickets 2001-2005
Both white and non white mothers
Crumlin and Tallaght

Submission to FSAI



* Cross-sectional prospective study of 561
pregnant women attending a Dublin
hospital and followed from the antenatal
period to 6 months

e 47% of Irish-national mothers Initiated

e 24% were still offering ‘any’ breast milk to
their infants at 6 weeks.
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e Concerns about vitamin D have resurfaced
In developed countries

e Vitamin D intakes are low with implications
for health of both the mother and child

e Fetal programming adaptations during
early development may have permanent
effects on body's structure and metabolism



