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Overview of key vitamin D concepts

Importance of vitamin D (and calcium) to health T current
controversies

The vitamin D2 vs. vitamin D3 debate

Current scientific evidence for COVID-19 and vitamin D

Practical ways for ensuring vitamin D adequacy

Concluding remarks



e :‘.‘, aL
WA A
M5 udes & ,‘,“,” '
P »lu'f‘fl.‘:_,:"'.lm-“
Wy ey o




Vitamin D T Introductory Comments
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7-dehydrocho|esD A

uvB

Vitamin D3
(cholecalciferol)

H

——— many tissues

24,25(0H):D 1,24,25(0H):D

R

calcitroic acid

CH: A
O\\" OH

, A

The term o6Vitamin

mis-nomer: is not a ital amine 0
in the true sense of the word. Itis
a pro-hormone.

Only nutrient where main source is
not one of diet but UVB exposure

UVB exposure must be at 290
315nm

In the UK, we only make vitamin D
from sunlight between April to
September
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isomerize o™ .
liver

25-hydroxylase

Vitamin D3
{Cholecalciferol)

Previtamin D3

Kidney
1a-hydroxylase

25-hydroxy vitamin D3
(Calcidiol)

1,25-dihydroxy vitamin D3
{Calcitrial)

Active Hormone

Manbir S. Sandhu, MD,* and Thomas B. Casale MD** The role of vitamin D in asthma Ann Allergy
Asthma Immunol. 2010;105:191 i 199
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Problem of Vitamin D DeficieneyVorldwide

Prevalence (%)

Vitamin D3 Geographical <25nmol/l or
Area <30nmol/l

Prevalence (%)
<50nmol/l

Global 6.7% 37.3%
0,

USA 5.9% 24.0%
Europe 13.0%

UK* 13.0- 19.0%

HO""

China 20.7% 63.2%
Middle East 50.0% 90.0%

WHO estimates that 2 billion people in Low to Middle
Income Countries (LMIC) are vitamin D deficient .

Provitamin D3

Public Health
England

M- *NDNSYears9 -11;2016- 2017 & 2018 - 2019

¥ SURREY
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6 January 187571 9 July 1977
THE LANCET

Volume 200, Issue 5157, 1 July 1922, Pages 7-11

THE £ZTTIOLOGY OF RICKET'S IN INFANTS :
PROPHYLACTIC AND CURATIVE
OBSERVATIONS AT THE VIENNA UNIVERSITY
KINDERKLINIK. #

Harriette Chick D.SC., Elsie). Dalyell M.B., Margaret Hume M.R.C.P., H.Henderson Smith R.R.C., HelenM.M.
Mackay M.D.,, HAMS WIMBERGER, M.D., RADIOLOGIST TO THE UNIVERSITY KINDERKLINIK, VIENNA

TABLE 1 The incidence of rickets in infants on different
diets and in different seasons in the main study
in Vienna with diagnosis based on radiographs’

Season Diet With rickets/total
P .. . . . . . . n
A British  microbiologist, protein  scientist Summer (May—0Oct) | (milk + sucrose] 015
and nutritionist. Il (milk + CLO) 0/23
Winter (Nov.—Apr.) I (milk + sucrose) 13/25
Il (milk + CLO) 0/21

A She is best remembered for demonstrating
the roles of sunlight and cod liver oil in
preventing rickets.
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Why is vitamin D so important? ® SURREY

Children Rickets
Adults Osteomalacia; osteoporosis

Heart Disease
Diabetes

Cancer

B

The Common Cold!

British Winter is a huge challenge for vitamin D health!
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Normal bone architecture in the Osteoporotic bone architecture in the
3 lumbar vertebra: 30 year old wom an 3" lumbar vertebra: 71 year old woman

S R g
\ ? ; q;

nNA pr o ggsysemgskeletal disease characterized by/ow bone mass and
micro architectural deterioration of bone tissue, with consequent
increase in bone fragility and susceptibility of fracture. 10

World Health Organisation 1991
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rabecular bone element
eroded by osteoclasts i

Courtesy of Tim Armett (UCL)
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Process of bone turnover

Resorption RN Reversal 3 Resorption

Osteoclasts break down
bone creating a
resorption cavity

Formation

Osteoblasts make new
bone matrix which is
then mineralised, filling
the remodelling space

Resting 4 F 3 Enables bone to

adapt to mechanical
loading

repair damage

regulate circulating Ca
levels

contribute to acid/base
balance

Ref: Bone Research Society
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Change in bone mass with ageing % SURREY

Attainment of Peak ; Consolidation

Bone Mass

Age Related Bone Loss

Bone Mass

Women

Menopause

60 70

gl
o

0 10 20 30 40
Age (years)

Ref. Royal Osteoporosis Society 2019
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Public health impact of osteoporosis SURREY

More than

3 million people in the UK

are estimated to /1@V€ OSI eopor OS/S and there are estimated t
be over 500,000 fragility fractures that occur in the UK each yea

&

Many of those fractures could be prevented with earlier
identification and intervention

Fragility fractures Hip fracturesalone account fo69,000
are estimated to cost emergency admissioniaito English hospitals,
~ the UK around adding up tol.3 million bed dayand a cost of
£4.4 billion each year. £1.5 billion each year.

Ref: NOS Research Strategy, October 20HISRightCarescenario: The variation between soptimal and optimal pathways, February 201"

Slide courtesy of Dr Marcela Moraes -Mendes



Calcium influences on bone health ‘b gﬂiﬁ&?f

Calcium homeostasis

Active 5
e vitamin D Stimulates Ca“*

t_,
Increases |

@ ‘ (_\ uptake in kidneys

Ca?* uptake |
in intestines *‘

’ : Parathyroid gland -
/ / Stimulates

from bones
STIMULUS:
Blood Ca?* Falling blood
level rises. Ca?* level
Q Homeostasis:
> Blood Ca?* level i
(about 10 mg/100 mL)

Slide courtesy of Dr Helen Lambert
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Calcium Requirements | ' SURREY

Institute of Medicine (USA) RDA

Age 0-6m 6-12m 1-3y 4-8y 19-50y 51-70y >70y

All 1000mgY 1500mgY 700mg 1000mg 1000mg 1000mg 1200mg

Female* 1200mg 1200mg

Department of Health (UK) RNI

Age 0-12m 1-3y 4-6y 7-10y 11-18y 19-50y >50y

All 525mg 350mg 450mg 550mg 1000mg 700mg 700mg
Female* 800mg

RDA Recommended Dietary Allowance; RNI Reference Nutrient Intake; m months; y years; Y Upper
Level Intake; *where different from recommendation for males.

Lower Reference Nutrient Intake (LRNI) is 400mg/d

Slide courtesy of Dr Louise Durrant (nee Wilson)



Conflicting Data
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- - - 4 7
—————————————————————Emy petary calcium intake is not associated

with risk of fracture, and there is no clinical

Eflorenaccess  Calcjum intake and risk of fracture: systematic review

.......

Osteopaoros. Int (2016) 27:367-3T6

DOI 10.1007/500198-015-3386-5 @ bk

ORIGINAL ARTICLE

Calcium plus vitamin D supplementation and risk of fractures:
an updated meta-analysis from the National Osteoporosis
Foundation

C. M. Weaver' + D. D. Alexander? - C. J. Boushey” - B. Dawson-Hughes* +
J. M. Lappe™® - M. 8. LeBoff” - 8. Liu® - A. C. Looker® - T. C. Wallace '™ - D. D. Wang "

trial evidence that increasing calcium intake

Mark ) Bolland," William Leung,? Vicky Tai," Sonja Bastin,? Greg D Gamble,' Andrew Grey,' lan R Reid' ffom d/'el‘afy sources p/,e venits ffaCfoes

Evidence that calcium supplements prevent
fractures is weak and inconsistent.

This meta-analysis of RCTs supports the use of
calcium plus vitamin D supplements as an
Intervention for fracture risk reduction in both
community-adwelling and institutionalized middle -
aged to older adults.
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Conflicting Data

Dietary calcium intake is not associated
with risk of fracture, and there is no

Gl orenaccess  Calcjum intake and risk of fracture: systematic review clinical trial evidence that increasing
Mark S
salcium
Journal of Cellutar Biochemistry 116:494-501 (2015) Jeak

Osteoporos. Int (2016) 27:367-376

oo Cardiovascular Complications of Calcium Supplements

ORIGINAL ARTICLE

Ian R. Reid,"** Sarah M. Bristow,' and Mark J. Bolland'

Calcium p]us vit j[.ﬁ:lil:-"f."l"sI':I'_].I' of Auckland, Auckland, New Zealand Ise Of
an updated met: *Department of Endocrinelogy, Auckland District Health Board, New Zealand
Foundation
INILTIVCOIIUVITL TVUI 11AUVWUIT 11O 1TCTUuULULIVIL 111 U\)th
L . D. Wang ™ community -dwelling and institutionalized middle -

aged to older adults.
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Calcium supplements in the media % SURREY

The Telegraph
Calcium pills 'double heart attack risk'

Calcium supplements taken by millions of people every day can double the
risk of heart attacks, according to a study, while researchers say they do little
to protect bones against fractures.

Waitonine  [[VHS

ﬁalCium Pi"fs Lake" by ) Calcium supplements and
undreds of thousands o heart attacks 'linked"
women 'double risk of heart Calcium oill R
alcium pills “do more harm than good' the Daily Mail has
attack and could do more reported. By contrast, the Telegraph tells us there is “no need to panic
harm than good' over new calcium heart attack research”. So, which to believe?
. Che Telegraph
Are Calcium Supplements Safe? No need to panic over new calcium heart attack research,
Kidney stones are a known risk, but studies have investigated Say British Heart Foundation

other potential safety concerns, including an increased risk of

death. cancer and heart disease There is no need for alarm over new research that says calcium supplements

may be linked to heart attacks, says senior cardiac nurse Natasha Stewart.

Slide courtesy of Dr Marcela Moraes -Mendes
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Calcium and Vitamin D Supplementation Are Not oo e nect e senereton®
Associated With Risk of Incident Ischemic Cardiac Events
or Death: Findings From the UK Biobank Cohort Harvey etal 2018

Nicholas C Harvey,'? Stefania D’Angelo,' Julien Paccou,'? Elizabeth M Curtis,'" Mark Edwards,'*
Zahra Raisi-Estabragh,® Karen Walker-Bone,' Steffen E Petersen,’* and Cyrus Cooper'*®*

ABSTRACT

We investigated associations between calcium/vitamin D supplementation and incident cardiovascular events/deaths in a UK
population-based cohort. UK Biobank is a large prospective cohort comprising 502,637 men and women aged 40 to 69 years at
recruitment. Supplementation with calcium/vitamin D was self-reported, and information on incident hospital admission
(ICD-10) for ischemic heart disease (IHD), myocardial infarction (MI), and subsequent death was obtained from linkage to
national registers. Cox proportional hazards models were used to investigate longitudinal relationships between calcium/
vitamin D supplementation and hospital admission for men/women, controlling for covariates. A total of 475,255 participants
(median age 58 years, 55.8% women) had complete data on calcium/vitamin D supplementation. Of that number, 33,437
participants reported taking calcium supplements; 19,089 vitamin D; and 10,007 both. In crude and adjusted analyses, there
were no associations between use of calcium supplements and risk of incident hospital admission with either IHD, MI, or
subsequent death. Thus, for example, in unadjusted models, the hazard ratio (HR) for admission with myocardial infarction was
0.97 (95% confidence interval [Cl] 0.79-1.20, p =0.79) among women taking calcium supplementation. Corresponding HR for
men is 1.16 (95% Cl 0.92-1.46, p =0.22). After full adjustment, HR (95% Cl) were 0.82 (0.62-1.07), p =0.14 among women and
1.12 (0.85-1.48), p=0.41 among men. Adjusted HR (95% CI) for admission with IHD were 1.05 (0.92-1.19), p=0.50 among
women and 0.97 (0.82-1.15), p = 0.77 among men. Results were similar for vitamin D and combination supplementation. There
were no associations with death, and in women, further adjustment for hormone-replacement therapy use did not alter the
associations. In this very large prospective cohort, there was no evidence that use of calcium/vitamin D supplementation was
associated with increased risk of hospital admission or death after ischemic cardiovascular events. © 2018 The Authors. Journal
of Bone and Mineral Research Published by Wiley Periodicals, Inc.



Check the label on
packaged foods

Each serving (150g) contains

Typical values (as sold) per 100g: 697kJ/ 167kcal

Choose foods lower
in fat, salt and sugars

Eat less often and
in small amounts

Sourcs: Public Health England in association with the Welsh Government, Food Standards Scotland and the Food Standards Agency in Northem Irsland

UNIVERSITY OF

SURREY
Eatwell Guide

Use the Eatwell Guide to help you get a balance of healthier and more sustainable food.
It shows how much of what you eat overall should come from each food group.

=S R G Water, lower fat
N " : - Tegy milk, sugar-free
Raisins 6‘, ) " ﬂ drinks including
= 6 [ o 2 tea and coffee
{ ; ’ all count.
Potatoes

: .. W : : Limit fruit juice
7’ B y and/or smoothies
— g ' : ; to a total of

Chopped ~ - y : p 150ml a day.

tomatoes
Whole
| who
grain
J cef?al

Oil & spreads
\ - Choose unsaturated oils
9S, meat and other protein e 7, and use in small amounts

nd
Weekpi(l)lses, 2 portions of sustainably
Sed megt ' Of which is olly. Eat less

bea,,s
a
S per

Pro

Per day * 2000kcal * 2500kcal = ALL FOOD + ALL DRINKS

© Crown copyright 2016
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Home News "= Sport

"o TODAY

Home Episodes Highlights Podcasts Student Awards Thought

(2 JeremyVine

Home Episodes Our Planet Now What Makes Us Human Podcast

Royal Osteoporosis Society Media Launch

April 2018 to current

Probl ems with Soci al

#Surreyinreview



BB n Sign in News Sport Weather iPlayer v Radio

NEWS

Home UK World Business Palitics Tech Science Health Education Entertain

Health

Dairy-free diets warning over risk to bone
health

@ 12 April 2017 Health f ¥ © [ <« Share

Prof Susan Lanham-New, head of nutritional sciences at the University of Surrey
and clinical advisor to the National Osteoporosis Society, said: "Diet in early
adulthood is so important because by the time we get into our late 20s it is too late
to reverse the damage caused by poor diet and nutrient deficiencies and the
opportunity to build strong bones has passed.”


http://www.bbc.co.uk/5livesportsextra/programmes/schedules#on-now
http://www.bbc.co.uk/asiannetwork/programmes/schedules#on-now
http://www.bbc.co.uk/radioscotland/programmes/schedules#on-now
http://www.bbc.co.uk/radioulster/programmes/schedules#on-now
http://www.bbc.co.uk/radiowales/programmes/schedules#on-now
http://www.bbc.co.uk/radio/schedules
http://www.bbc.co.uk/radio/myradio/favourites
http://iplayerhelp.external.bbc.co.uk/radio/win_phone_app_closure
http://www.bbc.co.uk/programmes/b08p5lcd
http://www.bbc.co.uk/programmes/b006qj9z
http://www.bbc.co.uk/programmes/b006qj9z/episodes/player
http://www.bbc.co.uk/programmes/articles/ad3066f0-c52b-4edb-bc64-6210bea8e5fd
http://www.bbc.co.uk/programmes/profiles/14RsqbtHfglp93KlhL0hNX6/today-presenters
http://www.bbc.co.uk/programmes/b006qj9z/contact
http://www.bbc.co.uk/news/
http://www.bbc.co.uk/weather/
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Frail, increased fall Risk factors” Previous fragility fractures
risk + housebound I

Investigations*

.| Measure BMD |
| IDXA, hip = spine]|

I ! ,

Normal Osteopenia Osleoporosis
T score above 15 T score =1 to =2.5 T score below -2.5

N

¥
Reassure
Lifestyle advice

¥
Lifestyle advice
Treat 1t previous

| fracture -

Lifestyle advice

Offer treatment’
Alendronale

i

Caleitried o
/ .,_\ Cyelic etidromate
Calcium® + witamin 1 . HRT
Falls risk: Raloxifene (women)
. Risedronare
Visartin ¥ = calcinm

ETTT
consider hap protectors

Royal College of Physician Guidelines (2000); Compstoret a/ 2017;12:43
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Vitamin D and Musculo-skeletal Health i New Controversy 1 SURREY

the NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 28, 2022 VOL. 387 NO. 4

Supplemental Vitamin D and Incident Fractures in Midlife
and Older Adults

Meryl S. LeBoff, M.D., Sharon H. Chou, M.D., Kristin A. Ratliff, B.A., Nancy R. Cook, Sc.D., Bharti Khurana, M.D.,
Eunjung Kim, M.S., Peggy M. Cawthon, Ph.D., M.P.H., Douglas C. Bauer, M.D., Dennis Black, Ph.D.,
J. Chris Gallagher, M.D., I-Min Lee, M.B., B.S., Sc.D., Julie E. Buring, Sc.D., and JoAnn E. Manson, M.D., Dr.P.H.

VITAL Findings — A Decisive Verdict on Vitamin D
Supplementation

Steven R. Cummings, M.D., and Clifford Rosen, M.D.

An estimated one third or more of U.S. adults 60 mins or other compounds containing vitamin
yvears of age or older take vitamin D supple- D.' Yet controversy continues about its overall
ments, not including those who take multivita- benefits. In this issue of the Journal, LeBoff and



Defining Vitamin D Deficiency/Adequac
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I
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Slide courtesy of Dr Taryn Smith
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Worldwide Vitamin

D Recommendations

Yitamin Id and Health

DIETARY REFERENCE INTAKES

sadn

INSTITUTE OF MEDICINE

Original Paper

Nutrii"i"(')hl'i'&
Metabolism

Ann Nutr Metab 2012,60:241-246

Received: February 23, 2012
DO: 10.1155/000337547

Accepted: February 23, 2012
Published online: June 1, 2012

New Reference Values for Vitamin D

German Nutrition Society, Bonn, Germany

National Health and Medical Research Council

~ efsam

European Food Safety Authority

SCIENTIFIC OPINION

ADOPTED: 29 June 2016

doi: 10.2903/.efsa.2016.4547

Dietary reference values for vitamin D

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA)

b norgen
Health Council of the Netherlands

Evaluation of dietary reference
values for vitamin D

Nordic Nutrition Recommendations 2012
Ineegrating nutrition and physical acsvity

: 'Q = N W
A A

MINISTRY OF

/
/D HEALTH

Department of Health ans

Nutrient Reference Values for
Australia and New Zealand

Including Recommended Dietary Intakes



UK Recommendations

1991 1998 2007 2016

Fieport an Heath and Social Subjocts.

49
Nutrition and
Bone Health:

Wi Tinehoular elerenc 16 balciain Update on Vitamin D
and vitamin D

a1

Dietary Reference
Values for Food
Energy and
Nutrients for the
United Kingdom

Position statement by the
Scientific Advisory

Committee on Nutrition

Vitamin D and Health

2007

sacn
— 10 pg/day
0 ug/day
recommendation
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Vitamin D

Innovations 1 Public health policy

Old NPT The new
Age group Recommendation Recommendation recommendation
(Department of Health, 1991) (Public Health England, 2016) represents a Slgnlflcant
0-6 months 07 g 8.57 g (340 IU) challenge to the UK
population since we
7mo -3y 0ig 7719 (280 1V) would achieve no more
. R than 3.51 g/
4 -50years Oig 1071 g (400 IU) 1401U per day in our
51-64 “ - diet
years 0Oig 1071 g (400 IU)
651 70 “ “
years 107 g (400 I1U) 107 g (400 IU)

71 + years 107 g (400 IU) 107 g (400 1U)
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Background

Shadow Method for Sun Protection

You can only make vitamin D in the sunshine once your shad
IS shorter than your height.

Sir,—To protect the public from skin damage by the sun’s
ulrraviolet (UV) rays, doctors warn their patdents to avoid the
midday sun between 1100 h and 1500 h or during similar periods
when the radiation from the sun is assumed to be at maximum
intensity, Unformunately, these rules based on clock time are flawed
and do not tell people when midday truly occurs or for how long it
lasts. The strength of the sun’s UV-B radiation depends mainly on
the height of the sun in the sky, but clock time is often a poor
indicator of solar height because of seasonal changes, wide time
zones, daylight saving time, and the large differences in laritude and
longtitude in various locations. When clock rules are working as
intended, the limits of the unsafe period correspond roughly to
times when the sun is halfway between the horizon and the
overhead point (ie, at 45°).

A simple, more accurate, and direct method for estimating the
height of the sun and thereby the strength of its UV-B rays is to
observe the lengths of shadows outdoors. When shadow lengths on
level surfaces are equal to the height of objects casting themn, the sun
is at 45°. Shorter shadows imply stronger radiation. The shadow
method is therefore a berter approximation of the information that
clock rules are trying to provide. Physical measurements of the

Holloway L, LancetFeb 24,1990, pg 484




Practical ways of increasing vitamin D intake : %’“ﬂjﬁi'{ﬁf

Table 2 Dietary sources of vitamin D (PHE 2019)

Vitamin D content (ug per

100 g/100 ml)
Fish and shellfish
Grilled herring 16.1
Canned pink salmen in brine 136
Grilled salmon 7.8
Grilled kipper fillet 9.0
Baked rainbow trout fillet 8.2
Smoked mackerel 82
Tinned sardines in tomato sauce 33 X 4 t|nS Of SardineS in
Milke and mille products i
Build-up powdered sachet (shake) 1.7 tomato sauce (719/ tln)
Fortified soya milk 0.8 P 8
Skimmed milk, dried 08 e
Custard, confectioners' 0.8
Horlicks, powder 185
Animal products P
Lamb leg, roast 07 — - 4
Beef, roast 0.8 s / -
Corned beef, canned 1.3 L.
Grilled bacon back rashers 08 h X 4 Bowls of fortified cereal
Grilled pork sausages [l Mushrooms (Comflakes; 309)
Fried lamb’s liver 09 >
Chicken's egg, raw 32 ,
Non-animal based products iy
Fortified, low-fat spread, polyunsaturated 84 «\‘
Baking fat/margarine 8.8 L e -~
Bran type cereal, fortified 39 -
Breakfast cereal, comflakes, fortified 4.7
)
£ 1
Slide courtesy of Dr Saskia WilsonBarnes 1.33litres of fortified dairy -free

alternative milk
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P

@ CrossM

Proceedings of the Nutrition Society (2021), 80 (OCE3), E140 doi:10.1017/S0029665121002639

Irish Section Conference, 22-24 June 2021, Nutrition, health and ageing — translating science into practice — Part A

Improving vitamin D content in pork meat by UV bio-enrichment

H.R. Neill', C.LLR. Gill', E.J. McDonz berts®, E.J. Rosbotham', R. Boland' and

"Wutrition Innovation Centre for Food and Healih | 1E ), School of Biomedical Sciences, Ulster University,
Coleraine, UK,
’Devenish Nutrition Ltd., Belfast, UK and
*Agri-Food and Biosciences Institute, Belfast, UK

Trained & Mentored by the late Professor Julie Wallace
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Eur J Nutr (2017) 56:1577-1587 .
DOI 10.1007/s00394-016-1202-4 CrossMark

ORIGINAL CONTRIBUTION

Vitamin D, supplementation using an oral spray solution resolves
deficiency but has no effect on VO, max in Gaelic footballers:
results from a randomised, double-blind, placebo-controlled trial

Joshua J. Todd' - Emeir M. McSorley' - L. Kirsty Pours
Sharon M. Madigan® - Eamon Laird® - Martin Healy( -

Trained & Mentored by the late Professor Julie Wallace
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Journals of Gerontology: Medical Sciences
cite as: J Gerontol A Biol Sci Med Sci, 2018, Vol. 73, No. 4, 519-525

N
THE doi:10.1093/ /qlx168
L/‘ G E RO NTO LOG I C A L Advance Access publi::tinn Septier:;:f; :I]'I?

SOCIETY OF AMERICA®

Research Article

The Prevalence of Vitamin D Deficiency and the
Determinants of 25(OH)D Concentration in Older Irish
Adults: Data From The Irish Longitudinal Study on Ageing
(TILDA

Eamon Laird, PhD,’ Aisling M. O’Halloran, PhD," Daniel Carey, PhD," Martin Healy, PhD,?
Deirdre O'Connor, MSc," Patrick Moore, PhD,' Tom Shannon, Bsc,2 Anne M. Molloy, PhD,?
and Rose Anne Kenny, PhD'34

Trained & Mentored by the late Professor Julie Wallace



Sources of vitamin D
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Can You Really

i GetVitaminD

from
i Mushrooms?

YES 1 butthe
content is not
as high as in
other foods.
TIP T put your
mushrooms in \\
the sun!




UNIVERSITY OF

SURREY

Vitamin D
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k. | AIm: Outcome: Impact:
Effect of diet and . Extensive vitamin D Informed DoH,
1 sunlight on vitamin issues in white PHE; Led to new
D status. Caucasian and South § significant funding
| Asian populations. | from BBSRC.

=3 STANDARDS G BINES MANCHESTER
AGENCY LyrEo 1824
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Key Findings from D-FINES Study

Darling et al. Osteoporosis International 2011, 2012)

Caucasian women consistently higher 250HD, with seasonal change
Considerable vitamin D oO6insufficiencyd in Cauc

80 = extremely deficient throughout the year

Pre Caucasian

Post Caucasian

Post Asian

Pre Asian

mean+/-SEM

Mixed
between-within
10 = subjects ANOVA:
season X group

0 T T T T p<0.001
Summer Autum n W inter Spring

25(0OH)D nmol/L




UK Biobank study of serum 25(0OH)D

biobank

Of the n 8024 UK Biobank South Asians,
2/3 from Hounslow, Birmingham, Croydon and Leeds

40 1

304

201

%

#uniofsurrey




Serum 25(OH)D by ethnic group and gender

Vitamin D deficiency @lmost universain UK South Asians wi@i2% <50nmol/L, 55%
<25nmol/L and 20% <15nmal/L0% were below detection limit (10nmol/L). The general

population are likely to be even lower.
Each person has one measurement in one season only (data are not repeated measures).

501
< -®- Bangladeshin 207
© .
£ 40 A -B- |ndiann 4792
c

-4~ Pakistanin 1434

[a)
~ 301
T
9 Median +/- IQR
0 209 )
o Two way between subject ANOVA:
£ Ethnic x season P=0.13
3 101 Main effect ethnic P<0.0001
$ Main effect season P<0.0001

0 T T T T

Spring Summer Autumn Winter

50 = Season
- -~ Men n 3506
)
E40' -B- Women n 2927
c
2 304
T
9 Median +/- IQR
2 20 Two way between subject ANOVA:
£ Gender x season P<0.0001
> 101
o
n

O 1 L] L] 1

Spring Summer Autumn  Winter Note: these figures exclude n=824 participants who had values below (

Season above) the limit of detection
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Vitamin D supplement use and associated demographic, dietary
and lifestyle factors in 8024 South Asians aged 40-69 years:
analysis of the UK Biobank cohort

Andrea L Darling*, David J Blackbourn, Kourosh R Ahmadi and Susan A Lanham-New

Department of Nutritional Sciences, School of Biosciences and Medicine, Faculty of Health and Medical Sciences,
University of Surrey, Guildford, Surrey, GU2 7XH, UK

Nf Public Health Nutrition

-

Table 1 Characteristics of 8024 South Asian UK Biobank participants by ethnic group: continuous data split by ethnic sub-group (Bangladeshi, Indian, Pakistani) _:"-'
Bangladeshi (n 236) Indian (n 5951) Pakistani (n 1837) =

e

Lower Upper Lower Upper Lower Upper =

Mean sD n 95% CI 95 % CI Mean sD n 95% CI 95 % ClI Mean sD n 95% CI 95% CI P* %

Age (years) 5028¢ 9 236 49 51 5438 8 5951 54 54 512bc 8 1837 51 52 <0001 3
BMI (kg/m?) 26" 4 229 26 27 27 4 5769 27 27 28k 5 1790 28 29 <0001 &
Waist-to-hip ratio 09* 01 229 09 09 0-9*° 01 5889 09 09 0-9° 01 1789 09 09 <0001 =
wn

Median QR n Median  IQR n Median  IQR n ;

Vitamin D intake (pg/d) I 3.0%¢ 37 34 1.0*° 1-6 1852 1.5°¢ 1.9 320 I <0-001 ;
o

2b&\falues within rows with like superscript letters were significantly different in post hoc tests (P <0-05). o
‘One-way ANOVA, except Kruskal-Wallis test (with Dunn's multiple-comparison post hoc tests) for vitamin D intake. =2
>

B

Equivalent NDNS data: 1382 micrograms/day, suggest Indian and Pakistani intakes are lower than the
National average
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Innovations 7 D2 v D3 Study (£0.75M, BBSRC DRINC I)

Vitamin Dy

Alm; Impact:

Does it matter if you R ey information for DoH, PHE and the food
give vitamin D2 industryé

(plant source) or
vitamin D3 (animal
sources)?

Led to exciting bid for further significant funding Vitamin D,

from BBSRC DRINC II.

Outcome:
Vitamin D3 was 50%
better at raising
vitamin D levels in
white Caucasian and
South Asian ,
populations. . «;BBSRC Bl &
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BACKGROUND/Iitamin D2 vs. Vitamin D3

Witamin Do
Vitamin D¢
generic term for two molecules:

Witamin Dy

1) Ergocalciferol (Vitamin D2)
derived from UV irradiation of
ergosterol that is widely
distributed in plants and other

fungi
2) Cholecalciferol (Vitamin D8) :ajgé%gngjgzgiﬂ 7
formed from the action of UV i Sitamin SUspiements.

Cod Liver Oil

iIrradiation on the skin: form
that is found in fish, eggs etc.

@ s




LE] The Americen Josrmal of Cliniee! Muridon

Fortification of orange juice with vitamin D3 or vitamin D5 is as effective

as an oral suppleme

-ficzfml
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Study Limitation:

n12-13 in each group
but n65 needed for
appropriate study
power



Vitamin D> and vitamin D; comparnisons:
fundamentally flawed study methodology

o et al (1) presents data showing that
vitamin D is equa]ly bloavallable from orange juice and gel caps. This
equivalence of vehicle was shown for both vitamin D> and vitamin D5,
The article is important because it has implications for health policy.

Howewver, health professionals, scientists, and the public alike are inter-
preting this article as evidence that vitamin D5 is equivalent to vitamin D=,
which is an issue that was not addressed by Biancuzzo et al (1). The
results present no direct comparison of the area under the curve ( ALIC) for
serum 25-hydroxyvitamin D for vitamin D> compared with vitamin Ds.

We are writing to emphasize that the conclusion of the article by
Biancuzzo et al (1) is unfortunately ambiguous and hence subject to
misinterpretation; the authors failed to make it clear that their study
was not designed to compare vitamin D, with vitamin D5. Without
such clarification. the true interpretation of the findings of Biancuzzi
et al will be lost to most who read their article.

The authors had no conflicts of interest to declare.

Susan Lanham-New

MNutritional Sciences Division
Umniversity of Surrey Surrey

United Kingdom

E-mail: s.lanham-new @ surrey.ac.uk

Reinhold Vieth

Department of Nutritional Sciences
Umniversity of Toronto

Toronto

Canada

Robert Heaney
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Reply to S Lanham-New et al
e i #5BBSRC

bioscience for the future

has_important implications for health policy. It is, however. surprising .
disappointing that these 3 experts did not fully understand the ﬂg“j -
ign, outcomes, and conclusions of our study. This study was designe :
g compare not only the bioavailability of vitamin D, and vitamin D --fg
i nge juice with that in capsules, but it also was designe -

DRINC - DIET AND HEALTH

confirml revious report (1) that vitamin D is equally RESEARCH INDUSTRY CLUB

as vitamin D5 1 and maintaining total
tamin D [25(OH)D] concentrations. In our article (2), we clearly
showed that serum 25-hydroxyvitamin D, [25(0OH)D-] and 25-hy-
droxyvitamin D5 [25(0OH)Ds;] increased in identical fashion, and thus
the results were not ambiguous—ie, vitamin D> was equally as ef-
fective as vitamin D3 in both orange juice and in capsular form in

Authors reiterated their
view re D2 & D3
being the same

None of the authors declared a conflict of interest.

Rachael M Biancuzzo
Michael F Holick

Endocrine Diabetes and Nutrition Section
Department of Medicine
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The D2D3 Study:

Ergocalciferol (vitamin D2) vs. cholecalciferol (vitamin D3) food fortification: comparati\
efficiencyin raising250HD status in Caucasian & South Asian women

Tripkovic L, Wilson LRHart K, Elliott R, Smith CP, Bucca G, Mb#eet C, Penson S
ChopeG, Johnsen $lyppdnenkE, Berry J, Lanhahew S

Grant No. BB/1006192/1
Grant Dates: April 201dMarch 2015

SR cmpsenen @ ETTTH




Serum total 250 HD levels per visit,
taking into accountthe type of vitamin D consumed
and the food m atrix
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Daily supplementation with 15 ug vitamin D, compared with

vitamin D5 to increase wintertime 25-hydroxyvitamin D status in
healthy South Asian and white European women: a 12-wk randomized,
placebo-controlled food-fortification trial

Laura Tn’pkoric,’ Louise R Wilson,” Kathryn Hart,” Sig Johnsen,” Simon de Lusignaﬂ,"’ Colin P Smith,* Giselda Bucca,”
Simon Penson,” Gemma Chope,” Ruan Ellion,” Elina Hypponen,® Jacqueline L Berry,” and Susan A Lanham-New'

'Depanmem of Numitional Sciences. %iuney Clinical Research Centre, and ]Depanmem of Clinical and Experimental Medicine. School of Biosciences and
Medicine, Faculty of Health and Medical Sciences, University of Surrey, Guildford, United Kingdom; “School of Pharmacy and Biomolecular Sciences,
University of Brighton, Brighton, United Kingdom; “Campden BRI, Chipping Campden, Gloucestershire, United Kingdom; ®Division of Health Sciences,
School of Population Health, University of South Australia, Adelaide, South Australia, Australia; and "Vitamin D Research Group, Department of Medicine,
University of Manchester, Manchester, United Kingdom
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University
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Placebo
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V4 Results: 4 Weeks Palsttervention

Total 25(OH)D
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*V4 significantly different to V1 (p<0.021)



® Frontiers in
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IMPACT FACTOR 7.561
CITESCORE 8.1

Professor Colin Smith
Professor Functional Genomics

) University of Brighton & Surrey
frontiers

Vitamins D2 and D3 have overlapping but
different effects on the human immune
system revealed through analysis of the
blood transcriptome

Louise R. Durrant', Giselda Buccaz, Andrew Heskethz, Carla Mi:iller-Levet1, Laura Tripkavic1,

Huihai Wu‘, Kathryn H. Hart', John C. Mathers3, Ruan M. EIIintt', Susan Lanham-New", Colin
P

Smith

1Un1'\rer's.ityr of Surrey, United Kingdom, 2Uniwnarsit:y of Brighton, United Kingdom, 3Newcastle
University, United Kingdom
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Measuring Gene Expression in Humans

Most tissues: high frequency
sampling not possible

Whol Blood

LE&Ioodomi&)

0AN accessible window to the transcriptomic response o

Proc Natl Acad Sci U S A, 110: E1132-E1141 (2013)

Effects of insufficient sleep on circadian rhythmicity
and expression amplitude of the human
blood transcriptome

Carla S. Méller-Levet', Simon N. Archer’, Giselda Bucca’, Emma E. Laing, Ana Slak, Renata Kabiljo, June C. Y. Lo,
Nayantara Santhi, Malcolm von Schantz, Colin P. Smith’, and Derk-Jan Dijk"?

Faculty of Health and Medical Sciences, University of Surrey, Guildford GU2 7XH, United Kingdom

Proc Natl Acad Sci U S A 111: E682-E691 (2014)



