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Who is at

Risk for

Vitamin D
Deficiency
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EVERYONE
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WHAT’S

THE BIG DEAL ABOUT
VITAMIN D

DEFICIENCY

GLOBAL WARMING!!! it
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VITAMIN D
SUNSHINE

VITAMIN
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OUR SKIN
WAS DESIGNE
TO MAKE
VITAMIN D
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SUN CURED RIGHETS
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FOR SUN EXPOSURE
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Dermatology
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FOR 40 YEARS
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WHAT WILL
HAPPEN IF MY
CHILDREN GO
OUT WITHOUT
SUNSCREEN 7
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CHILD ABUSE




VITAMIN D

1S

ESSENTIAL

FOR

BONE HEALTH




Case #1

e 7 month Old Female

 Muscle Weakness

e Tetanic seizures

$ Serum calcium 4.2mg%
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MY
BONES

HURT!!HI
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1889

BOSTON

80% INFANTS
RICKE TS




BUT IS RICKETS
A PROBLEM
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For the Whole Nine Months . . . and Beyond

ISVITAMIN D DEFICIENCY
A COMMON PROBLEM

IN WOMEN OF COLOR

PN? Lwith

out

WORKOUT
Fun, get-your-

body-back
exercises with
your baby

(p. 96)

~wnat’s not
< yOl'Te pregnant

Super foods

Complete nutrition for
you and your baby

OLIDAY STYLE

Baby-care basics
We take the fear
out of those first
days home

b

3495053595 Can . Decllan 2001
Dipley Lt Jomwiery 23, 2000 :
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Copyright 2007, Michael F. Holick, mfholick@bu.edu

. Jada Pinkett Smith:
- “Nutty'about

17 heino nreonant



| Clinical Pediatric
Volume 46 Mumber

January 2007 42-4

Vitamin D Deficiency in a Healthy Group ;s
f httpclp. sagepub. cor
of Mothers and Newborn Infants \_| /%

hitp:/online.sagepub. cor

Joyce M. Lee, MD, MPH', Jessica R. Smith, MD?,
Barbara L. Philipp, MD?, Tai C. Chen, PhD?,
Jettrey Mathieu, MS*, Michael F. Holick, MD, PhD*

BOSTON MEDICAL CENTER

40 MOTHERS AND THEIR INFANTS
AT BIRTH

MEASURED VITAMIN D STATUS
25-HY DROXYVITAMIN D
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G T RN E

Maternal Demographics (n=40)

N(%0)

Race

Black 25 (62.5%)

Caucasian (25%)

Asian 3 (7.5%)

More than 1 race 2 (5%)
Ethnicity

Not Hispanic 28 (70%)

Hispanic 10 (25%)

Unknown 2 (5%)
Drinks milk 37 (92.5%)
Eats fish 44(89.7%) 7 0 O/ M Tv
MVI(400 IU Vit D) 28(70%) 0
Ca supplement 4(10%)
Vit D supplement 0 (0%)

~ |DRANK 2.3
Mean Values

Age (years) #ites | GLASSES
2.312.4

Milk Consumption

8 0z. glasses/day
;:i:].f(.‘ni;i:lpzzl 6.2%5 M I LKI D

(servings a month) O

Copyright 2007, Michael F. Holick, mfholick@bu.edu




6% MOTHERS

31% NEWBORNS
_VITAMIN D DEFICIENT

VITAMIN D DEFICIENT
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Strong, inverse relation between maternal
25(0OH)D at <22 weeks and risk of preeclampsia

!
Adjusted OR (95% CI) associated with a 20 I‘Ig/ml

R’ decline in 25(OH)D:
§K PRE 2.4 (1.1, 5.4))
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Bodnar et al 07
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Association Between Severe Vitamin D Deficiency and Primary Caesarean

Section

Anne Merewood MPH, IBCLC™; Supriya D. Mehta PhD, MHS*, Tai C. Chen

PhD***, Michael F. Holick PhD, MD****; Howard Bauchner MD*****

Poster title: Maternal Vitamin D Status and Cesarean Birth: Is There a Connection?

Session time: 4276.0: Tuesday, November 06, 2007: 4:30 PM-5:30 PM
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PROBABILITY C-SECTION

Sec

of Cesarean

Predicted Probability

0
|

0 20 40 60 80
MOTHER’S 25(0OH)D NG/ML
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Ccase #2

e ] Year Old Famale

e Muscle Weakness

e Boney Deformities

e Fallureto Thrive




Diet
e | ettuce
e Crickets
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50,000 IMPORTED/Y EAK
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D-ficient

OSTEOPOROSIS & OSTEOMALACIA
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August 1997

REPTILES

i GUIDE TO KEEPING REPTILES AND AMPH'BIANS

.ih".: ” lguana
¢ Pet for You?
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Metaboli
Bone Di

MBD encompasses a wide range of
reptile and amphibian ailments. Learn
how to avoid the most common.

beginning herper purchases a baby gresn iguana
proudly bri and
ATt
it

article by
margaret
a. wissman,

dvm, dabvp

photos by
douglas mader
dvm, dabvp

Metabollc bone
disoass (MBD) may
result in e

g suffering from
scollosis.

58 sptiles magazina =
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VITAMIN D DEFICIENCY
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VITAMIN D DEFICIENCY
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VITAMIN D DEFICIENCY
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RX

Rickets

Osteomalacia
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Even reptiles
need sunlight for
their Vitamin D
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- has a high Color Rendering Index

HIGH COLOR RENDERING
Providing a natural environment for
your reptile is an important factor in
your animals health. REPTA SUN

of 91. The CRI Scale refers 1o
how closely a light source
simulates the color rendering
properties of natural
sunlight. Natural sunlight
has a CRI of 100.

SPECTRAL GRAPH
CRI-91 5600 K

ni-nl-a' 1 1 ] ' \ 1
00 30 40 450 500 550 600 60 70

Fluker Labs » A Division of Fluker Farms
Baton Rouge, Louisiana * 800-735-8537

Forck Fonee an-s £
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We need Calcium
& Vitamin D for
Strong Bones &

Teeth
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Vitamin D Is
Rare 1n Foods
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OILY FISH
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Got Vitamin D?

1001U/ 8 O
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Sunlight makes
us feel good !
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Seasonal Effect on Cutaneous Vitamin D
Synthesis in Boston

CAN YOU MAKE ANY
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SPF15 § 99%

15 _With Sunscreen
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Serum Concentration of Vitamin D
(ng/ml)
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Holick, 1987 DayS
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90-95% of our

Vitamin D comes
from Exposure

to Sunlight
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HOW MUCH
SUN
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DURN
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Total Body

ORAL
VITAMIN D

Michael F. Holick, mfholick@bu.edu



Exposure to

1 Minimum Erythemal

Dose
~20,000 IU Vitamin Dj,

(AI =200-600 IU)




Does Sunlight Really
Provide us with Vitamin D

P77







=mEn Hours of sunshine| SUMMER
—e— 250HD (ng/ml)

250HD (ng/ml)
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Brot et al, Brit J Nutr (2001), 86, Suppl. 1, S97-S103
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Recommendation In
Boston

51to 15
Minutes

Sunlight
2-3X/wK
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3 oy To . .....

vﬂamin D
brief

expos

to sunlight
without
sunscreen

h  is okay.
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Does skin pigment affect
vitamin D synthesis ?
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Am | at risk for

Vitamin D
deficiency ?7?

B
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AFRICAN AMERICANS

VITAMIN D DEFICIEN




VITAMIND DERIGIENGY

IS OFTEN A




L

Copyright 2007, Michael F. Holick, mfholick@bu.edu




HOW DO YOU KNOW

WHAT YOUR VITAMIN D




25(0H)D ASSAY

USED TO DETERMINE

VITAMIN D STATUS

por
1 25((@E4])) D




25(0OH)D

s
Deficient




25(0OH)D in Lifeguards

100
ng/ml




V[TANIN D INTOXICATION
25(0H)D > 150 NG/ML




25(

-

OH)D

Normal




25(0OH)D Is Essential for Calcium Absorption

Calcium Absorption Plateaus at Serum 25(OH)D
Levels >32 ng/mL

c

@) 05 -

—

S

= 0.4 -

LL

c

@)

= 0.3 -

o

S

®)

£ 02 A

< Bischoff HA et al. J Bone Miner Res. 2003;18:343-351.
E @ Heaney RP et al. J Am Coll Nutr. 2003;22:142—146.
:_3 0.1 - A Barger-Lux MJ et al. J Clin Endocrinol Metab. 2002;87:4952—
o - 4956.

48]

@) 0.0 T T T | 1

o) 8 16 2I4 3I2 4IO 48 56 64
Serum 25(OH)D, ng/mL

\dapted from Heaney RP. AmJ Clin Nutr. 2004;80(suppl):1706S-1709S. Reproduced with permission form The American Journal of Clinical Nutiition.
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25(0OH)D

( )

>100 ng/ml
Normal
20-100 ng/ml

<20 ng/mli

|deal
30-60 ng/mi




Vitamin D Intake Did Not Reach 400 |U/day for Women
50 Years and Older, Even With Supplementation

NHANES Il Populationt

NOF recommended

intake vitamin D

50 years and older

is 800 to 1000 IU/day?

IOM recommended

intake vitamin D

Intake, IU/day

51to 70 years

200 A
R Food only
100 -

Food + supplements

Estimated Mean Vitamin D

HANES = National Health and Nutiition Examination Survey.
. Calvo MS etal. AmJ Clin Nutr. 2004;80(suppl):1710S-1716S.
. National Osteoporosis Foundation. National Osteoporosis Foundation’s Updated Recommendations for Calcium and Vitamin D, Intake.
Available at: http://www.nof.org/prevention/calcum_and_VitmaminD.htm. Accessed April 24, 2007.
8. Institute of Medicine of the National Academies. Dietary reference intakes (DRIs): recommended intakes for individuals.
Available at: http://www.iom.edu/?id=21381. Accessed April 24, 2007.
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Al for Vitamin D

TOTALLY INADEQUATE
NEED 1000 I1U/D




IS Vitamin D

Deficiency
a Health Problem
{o]
adults 50+ yrs




Percent ADULTS>50 YRS who were vitamin D
Deficient <20 ng/ml in August

80 ™

40 | 300/0

20

LUl Hispanic Black

% of volunteers < 20 ng/ml 25(OH)D
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Sunlight Deprivation > 65 years
25(0OH)D < 10 ng/ml

IN
54% community dwellers

38% nursing home

Gloth et al JAMA, 1995




Vitamin D Deficiency

IS an
unrecognized
eplidemic
N
adults 50+ yrs




WHAT ABOUT

YOUNG ADULTS

NN




CDC
42%

AFRICAN AMERICAN WOMEN
IN US AGES 15-49Y <15NG/ML

VITAMIN D DEFICIENT

ccccccccccccccccccccccccccccccccccccccccc




BMC MEDICAL STUDENTS

AND RESIDENTS 18-29y
DD PPPVVVVIVIVIVIVVVIVVVIIIIM

7277%

VITAMIN D
INSUFFI CI ENT




% VITAMIN D INSUFFICIENT <20ng/mi
BMC RESIDENTS & STUDENTS

£ 30 32% END WINTER
'f g 70
= 0
55, 4% END SUMMER
18-29
(n=69) (n=69

Tangprichaet a Am JMed 2002
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ARE WE AT RISK FOR VITAMIN D DEFICIENCY 2?77

BANGOR MAINE'
12 A5 B A kg "N 3
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'MAINE GIRLS AGES 9-11
O\

.48% D-DEFICIENT
. <20 ng/ml
- END OF WINTER

R //I/ a4

Sep-00 Mar-01 Sep-01 Mar-02 Sep-02 Mar-03
Date

SULLIVAN,ROSEN,HOLICK
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WHAT ABOUT
END OF SUMMER

PPPPPDPPID
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I ALWAYS
WEAR
SUNSCREEN

POPPDPPDPPD




'MAINE GIRLS AGES 9-11

25(0OH)D NG/ML

<20 ng/mi -
~. END OF SUMMER

SULLIVAN,ROSEN HOLICK
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B @43 0=
Prevalence of Vitamin D Deficiency
Among Healthy Adolescents

Catherine M. Gordon, MD, M5c; Kerrin C. DePeter, BA; Henrvy A, Feldman, PhD,
Estherann Grace, MD: 5. Jean Enmans, MD

52% D-deficient

<20 ng/mi
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Subclinical

Vitamin D Deficiency
CAUSES DEFECTS

IN BONE
MINERALIZATION
OSTEOMALACIA




USTEQNALAGIA




Symptoms

 Generalized bone pain

e |solated bone pain

e Muscle aches




Moty pen 4
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@ MAYO CLINIC December 200:

Mayo Clinic '
Proceedings

Prevalence of Severe Hypovitaminosis D in Patient:
With Persistent, Nonspecific Musculoskeletal Pain

GREGORY AL PLoTtnikorr, M D, MTS, anp Joanna M. QuicLEy, BA
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Serum 25-Hydroxyvitamin D Levels (ng/ml) in
Non-immigrant and Immigrant Subjects

150 aged 10-65 yrs
B_one & Muscle Pains

20

15
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Higher 25-hydroxyvitamin D concentrations are
associated with better lower-extremity function in
both active and inactive persons aged >60 y!:2:3

Heike A Bischoft-Ferrari, Thomas Dietrich, E John Orav, Frank B Hu,
Yuging Zhang, Ehsabeth W Karlson and Bess Dawson-Hughes
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Rickets
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DID YOU KNOW
VDR IS IN

SKELETAL MUSCLE
1
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TAMIND IS
GOOD FOR
MUSCLE STRENGTH
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Positive Association
between 25-Hydroxy
Vitamin D Levels and

Bone Mineral Density: A

Population-Based Study of
Younger and Older Adults

Heile A. Bischott-Ferrary, MDY, MPH,
Thomas Dietrich, MDD, MPH, E. lohn Orav, Phl),
Bess Dawson-Hughes, MD
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25-Hydroxy Vitamin D Levels and Bone Mineral Density/Bischoff-Ferrari et al

-

~20-40 ng/ml —

o
-
&

0.06

Bone Mineral Density Change {g/cm?)

Serum 25-Hydroxy Vitamin D (nmol/L)
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HOW DO YOU TREAT

VITAMIN D DEFIGIENGY 7772




(HOW MANY7?7?

1,2,4,10,20°77277777
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DO YOU PURCHASE
GALLON OF GAS 227
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50,000 IU VITAMIN D:

ONCE/WEEK




(Ergocalcifero!

Capsules, USP)
1.25mg.

50,000 USP Units

dc-.AunoN: Federal law pro”
SPensing without presc’'?

100 CAPSULES

FOR RUGBY LA
ROCKVILLE CENTRE L.I.. V-V,
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MAINTAIN VITAMIN D SUFFICIENCY

ONCE/ 2WEEKS




DID YOU KNOW
VITAMIN D2 is
30% as EFFECTIVE

As VITAMIN D3
NI

Heaney et a 2005
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VITAMIN D, vs. VITAMIN D,

4,000 IU/d either D,
or D; IN ETOH

14 days

values adjusted for
change in untreated

group

[after Trang et al.
AJCN; 68:854-8
(1998)]
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=
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y, EFFECTIVE
\ THAN D2
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Mean Serum Total 25(OH)D Levels

1000 1U D3}
30 i 3

P=0.54

P=0.65 P=0.59
—~ P=0.75 pP=0.17 P=0.7 A
= A
= P=0.45 —
225 A A
é —
(0]
- 1000 1U D2
&)
= P=0.45
T
s 20 g
L0 4
AN

15 PLACEBO

10

Week1l Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week 10 Week 11 Week 12

Time (weeks)
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=
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K
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=

BUT VITAMIN D2
INCREASES THE
DESTRUCTION ~

OF VITAMIN D3
L
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16.00

14.00

[HEN
N
-
o

10.00

8.00

6.00

Mean 25(OH)D Levels (ng/ml)

4.00

2.00

0.00

Mean Serum 25(OH)D, and 25(0OH)D; in Subjects receiving Vitamin D,

25(0H)D2

1 2 3 4 5 6 7 8 9 10 11 12

Time (weeks)
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* VITAMIN D3
REALLY IS NO BETTER

THAN VITAMIN D2

PP999?

-ﬁlu-'l--'. . ETFET
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l WILL YOU BECOME

VITAMIN D
INTOXICATED
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SAFETY AT HIGH DOSES

e 33 males

e aged 38.7yr
*11.2)

e dosed with
vit D; from

October thru
February

e 5,000 & 10,000
IU/d

SERUM CALCIUM (mg/dL)

0
92

oo
(@)
L

Pre Post

156
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Vitamin D Intoxication Occurred at Doses Over
10,000 IU Daily: Survey of 37 Clinical Studies

Serum 25(OH)D levels were maintained between 30 and
88 ng/mL at vitamin D intakes from 800 to 10,000 IU/day

800 =
N -
g 600
=4 10,000 U
a) — ®
T
@) 400 -
n
(Q\| -
=
-~ 200 —
)
n -

®
o—“ W o> —°
0 = | T TITTII] T T T TTTII0 T 1 T I111n]
100 1000 10,000 100,000 1,000,000

Vitamin D Intake, IU/day

ieth R etal. AmJ Clin Nutr. 1999;69:842—-856. Reproduced with permission from The American Journal of Clinical Nutrition.
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Group means from
37 studies

Values for
individuals
with vitamin D
Intoxication




ITIS
DIFFICULT
TO BECOME
VITAMIN D
NTOXICATED
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WHO ISAT
- RISK FOR
VITAMIND

DEFICIENCY
77?7777
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o

e
s
Liver
25-OHase
Kidney
1a-OHase a
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> VITAMIN D
%

o




VDR

VOREESYOR

VDR, 1VDR

: VIDR
!

VDR

EVERY TISSUE AND CELL HAS A VDR
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VITAMIN D

LANGER
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olon Cancer Mortality Rates
1970-80 in White Females

= Highest 10% for Colon Carnjee

Garland & Garland. InternJ Epid. 1980

- DIE WiTH COLON CANCER
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Odds ratio

50% PROJECTED REDUCTION
COLON CANCER WITH 1000 1U/D

Nine Oral Vitamin D Studies Combined

11
"H‘i\*_ ________ Dashed line shows
................................................ . linear extrapolation
0.1 L] L] L] L] 'l' L] L] L] L] L] L] L] L] S
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 280(

Median total oral vitamin D intake IU/day
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Vitamin D and prevention of breast cancer: Pooled analysis

Cedric F. Garland®*, Edward D. Gorham ?, Sharif B. Mohr?, William B. Grant®,
Edward L. Giovannucci®, Martin Lipkin¢, Harold Newmark ¢,
Michael F. Holick 8, Frank C. Garland?

12 — i

1.14 =090
14 __,___._ ___________________________________________
0.9-
.EDE--
207
7]
":' EIIE

|:|51 ----------------------------------------

50% LOWER RISK
25(OH)D = 48 nglml

&1 l - . . —
0 10 20 30 40 EEI &l T

Saerum 25{0H)D, ng/ml
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{7

The NEW ENGLAND JOUERENAL of MEDICINE

ORIGINAL ARTICLE

Calcium plus Vitamin D Supplementation
and the Risk of Colorectal Cancer
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NEW! o1 IN AN REGIONS

Top Worldwide U.s,
Regions
Asia » 1 E-Mail This Story F 1 Printer-Friendly F
Australia & New : a _
Zealand CEIC|um; Vitamin D
Caiti Supplements Don't Cut
= Fracture, Cancer Risk
aamany Feb. 15 (Bloomberg) -- Calcium and vitamin D
Japan supplements failed to prevent fractures in older

women in a large U.S.- funded study that casts
Latin America doubt on a bedrock therapy for women whose bones
weaken after menopause.

U.K.
U.S. The results from the $725 million Women's Health
Initiative, published in the New England Journal of
Markets Medicine, show supplements boost bone density and

kidney stone risk without substantially cutting

fracture rates. A related study found the

R TR supplements didn't prevent colorectal cancer,
Copyright 2007, Michael F. Holick, mfholick@bu.edu

Economy/Politics




Hazard ratio, 1.08 (95% CI, 0.86-1.34)

Calcium+vitamin D

g —_

E 0.010- P=0.51

-

E o

= ¢ |

=

T = 0.006 o

m L

I E ] I;-_.ﬁ'_"

.g 'E e -

- RY

=2 0.002- o

= /

-

= 0.000 I I I I I I

0 1 2 3 4 5 B
Years

Calcium +vitamin D
MNo. of events 0 23 17 28 20 19 27
Mo. at risk 18,176 18048 17,936 17,780 17,605 17,248 14,630
Placebo
MNo. of events 0 27 16 27 20 18 20
Mo. at risk 18,106 17,967 17,832 17,663 17,471 17,093 14,530

Figure 3. Kaplan—Meier Estimates of the Cumulative Hazard for Invasive Colorectal Cancer with Supplemental Calci-

um plus Vitamin D, as Compared with Placebo.

Cl denotes confidence interval. Two events in each group that occurred after year & are not shown.
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Table 2. Odds Ratios for Invasive Colorectal Cancer According to the Quartile of Serum 25-Hydroxyvitamin D Level
at Baseline and Treatment Groups in a Nested Case—Control Study.*

Main-Effect
Baseline Serum Odds Ratio Calcium+
25-Hydroxyvitamin D (95% Cl)f Mito i B Blozobe
=58.4 nmol liter 1.00 3 /o
42.4-58.3 nmol/liter 1.96 (1.18-3.24)
31.0-42.3 nmol/liter 1.95 (1.18-3.24) i 45/41

<31.0 nmol/liter 2.53 (1.49-4.32) 42/28

INVASIVE COLORECTAL
CANCER
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1.00

3 1100 1U D3
- 0.98

c 005 { (WEARS 0-4 60%

O LESS

c | 1179 PM WOMEN CANCERS
5 1200MG Ca +- D3

ks ALL CANCERS

0.92

Lappe et al AJCN 2007 Time (yrs)
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ESSSS—————_—_—_—_—_—_,S,S,G,S"TGG’GG,.,.G.G.OCSCS.S...
Linear trend surface map of prostate cancer
mortality among white men, 1970 - 1979

Predicted Rate ' _ !
19.80 - 20.10
20.10 - 20,40

B 20a0. 97

B 200 ° 0

anchette CL, Schwartz GG. Cancer 1992,70:2861-9.
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WHAT IS THE
POSSIBLE CONNECTION

VITAMIN D & CANCER

DPDPDYD997?




Cell Growth
~ 200 GENES
LCULAFFECTED -

“aaiBY 1,25(0H)2D>

INACTIVE

Control of cell growth
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r & WHAT IS

THE EFFECT OF
VITAMIND ON
THE

IMMUNE SYSTEM
It dddde
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ACTIVATED MACROPHAGES
Metabolize 25(0OH)D, to 1,25(0OH),D,

= 1,25(0OH),D,

Adamset al JCEM 1987
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Vitamin D Protects Against
Tubgrculoms




Published Online February 23, 2006
Science DOI: 10.1126/3cience 1123933

REPORTS [

submitted on December 16, 2005
Accepted on February 5, 2006

Toll-Like Receptor Triggering of a Vitamin D-Mediated
Human Antimicrobial Response

Philip T. Liu 1, Steffen Stenger £, Huiying Li 3, Linda Wenzel £, Belinda H. Tan 1,
Stephan Krutzik 4, Maria Teresa Ochoa 4, Jiirgen Schauber 2, Kent Wu &,
Christoph Meinken 2, Diane L. Kamen 7, Manfred Wagner €, Robert Bals 2,
Andreas Steinmeyer 10, Ulrich Ziigel 11, Richard L. Gallo 2, David Eisenberg 3,
Martin Hewison 12, Bruce W. Hollis 13, John S. Adams 12, Barry R. Bloom 14,
Robert L. Modlin 7°
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1-OHase

ﬁ [ 1-Opase |</ ' mRNA

| B Cathelicidin
| Cathelicidin =~ |=

— mRNA

=]

Death Semwe:

Liu et al Science 2006
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[he finding also helps explain why blacks are more vulnerable than
vhites to tuberculosis and why they develop more severe cases whel
nfected, according to a study in the Feb. 23 online issue of Science.
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1,25(0OH)2D
Initiates
INNATE IMMUNITY

Against TB and
other INFECTIVES
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Vitamin D fleficiency in early life accelerates Type 1 diabetes
in non-obese diabetic mice

A. Giulietti - C. Gysemans - K. Stoffels - E. van Etten - B. Decallonne - L.. Overbergh - R. Bouillon - C. Mathie

Laboratory for Experimental Medicine and Endocrinology (LEGENDO), Catholic University of Leuven, UZ Gasthuisberg,
Onderwijs en Navorsing, Leuven, Belgium
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ASK TYPE 1 DIABETES AFTER 31 YEARS
§ 78%

Hypponen et a. Lancet 2001




RISK TYPE 1 DIABETES

| R

Hypponen et a. Lancet 2001




E kg
! ! -
1Y -1.'.. i . G, - ..
i} u.h_ g

WHAT IS THE
EVIDENCE
&

MECHANISM
272222722

& L. \
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Beta-lSLET CELL

1,25(0OH)Ds

B

METABOLIC SYNDROME
& TYPE 2 DIABETES



REVIEW: The Role of Vitamin D and Calcium in Type 2
Diabetes. A Systematic Review and Meta-Analysis

Anastassios (. Pittas, Joseph Lau, Frank B. Hu, and Bess Dawson-Hughes

E—| 1I 1.08
a p

~ Be

F |

© | Ik 0.67

D - Ca>1200 MG

\ca/ | I':nl-r_:um Irbm b +
go | > 1200 mg '
Witamin D Intake, IU > 800 IU . VI T D > 8 oo I U

71G. 1. Adjusted relative risk of incident type 2 DM in the Nurses
dealth Study by caleium and vitamin D intake {52).

Pittas et al JCEM 07
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Vitamin D Supplementation and Total Mortality

\ Meta-analysis of Randomized Controlled Trials

hilippe Autier, MD; Sara Gandini, PhD

ALL CAUSE MORTALITY
DECREASED 7%
ON 528 IU VITAMIN D
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North-South Gradient in Mortality from M S

% > 0.8
[ <os

Fig. 3.4 Average annual age adjusted death rates for multiple sclerosis per 100 000
population by state of residence at death: United States, 1959—61. From Kurtzke et al.
(1971]).
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Vitamin D intake and incidence of
multiple sclerosis

K. L. Munger, MSec; 5.M. Zhang, MD, Scl); E. O'Reilly, MSc; M.A. Hernan, MD, DrPH; M.J. Olek, DX,
W.C. Willett, MD, DrPH; and A. Ascherio, MD, DrPFH

VITAMIN D INTAKE (>4001U/D)
INVERSELY RELATED TO MS
IN WOMEN
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Vitamin D Intake Is Inversely Associated With
Rheumatoid Arthritis

Results From the [owa Women's Health Study

Linda A. Merlina,! Jeffrey Curtis® Ted R. Mikuls, James R. Cerhan,* Lindsey A. Criswell,
and Kenneth . Saag”

VITAMIN D INTAKE (>4001U/D)
INVERSELY RELATED TO RA
IN WOMEN
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VITAMIN D

DEFICIENCY




THERE IS NOW
A MOUNTAIN OF
EVIDENCE LINKING
VITAMIN D DEFICIENC
WITH CANCER
RISK & MORTALITY

AUTOIMMUNE DISEASES
TYPE 1 DIABETES

HYPERTENSION
2E"2 DIABETES
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WHAT IS A

NORMAL
VERSUS

HEALTHY

25(0OH)D LEVEL

PPIPIPIPIPDPD




GOAL

25(0OH)D
> 30nglml
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HOW MUCH
VITAMIN D
DO WE

NEED
?2??92?22?7?




/ 1
100 IU VITAMIN D3

RAISES 25(0OH)D

BY ONLY

©
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CHILDREN & ADULTS
HAVE
25(0OH)D ~18-25 ng/ml
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ADULTS & CRLIDREN

SHOULD RECEIVE

1000[U VITAMIN 31D
WITHOUT SUN EAPOSURE




YOU CAN
GET IT FROM
DIET !!!




hitp:/fwww. lazzyslair.com
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' ARE YOU ALWAYS
INDOORS WORKING

And
WEAR SUNSCREEN

ALL THE TIME
27?2777

ARE YOU VITAMIN D

DEFICIENT
277772777

4
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HAT IS YOUR

25(0OH)D LEVEL
DDDDDDPD
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THE PUBLIC NEEDSTO BE

AWARE OF THE INSIDIOUS
CONSEQUENCESOF

VITAMIN D DEFICIENCY 4 VVIICL UV | LU 70!
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=

Vitamin D
1,000 IU """'-—-"""

wﬁ \ lIIEE ll’:!ll ,,.

N ey g™

-"'I'a ;. ; |y o e F N

Dhntary Supploment
280 Capaules
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VITAMIND
DEFICIENCY

IS THE
MOST COMMON
MEDICAL
CONDITION

, Michael F. Holick, mfholick@bu.edu




CAUSES VITAMIN D DEFICIENCY CONSEQUENCES

Holick NEJM July 07
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WE NEED
SENSIBLE
SUN

&

VITAMIN D

’3 )
SUPPLEMENTATION (@
\, 1
1‘ N

YOU DO NOT NEED TO
BE A GENIUS TO KNOW¢
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