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RDA= 3X

200 1U to 600 1U/d
UL = 2X
2000 to 4000 1U/d
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ODbjective:

The objective was to provide
guidelines to clinicians for the
evaluation, treatment, and prevention
of vitamin D deficiency with an

emphasis on the care oho

are at risk for deficiency.



IOM Guidelines

“not intended to direct physicians

“it is up to professional

iation lish
guidelines for care”

"used a population mgdgl,a

medical model™



Recommended Intake
0-1 YEARB400-1000 IU/D

1-18 YEAR|600-1000 1U/D

18+ YEARS|1500-2000 1U/D
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Ehe New Pork imes

Vitamin D, the Sunshine

Supplement, Has Shadowy
Money Behind It

The doctor most responsible for creating a billion-dollar juggernaut has received hundreds of thousands of dollars from th
vitamin D industry.
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£/4/2018 Huh? The New York Times says vitamin O health benefits are a nghi-wing conspiracy theory — Naturalivews.com

Huh? The New York Times says vitamin D health benefits are a right-wing
conspiracy theory

Wednesday, August 22, 2018 by: Isabelle Z.
Tags: badhealth, badmedicine, Big Pharma, conspiracy, Dr. Michael Holick, hypocrisy, left cult, Libtards, mainstream media, Michael

Holick. natural cures, natural medicine, natural remedies, New York Times, nutrients, prevent disease, prevention, propaganda, stupid,

sunshine, sunshine vitamin, vitamin D, vitamins
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THE BIG DEAL ABOUT
VITAMIN D
DEFICIENCY
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ound by Geha and Simon have such Mgh concentrations of dark
Matter, it's likely that many other satellite gaaxies could be 100
percent dark matter

We expect some to be undetectab @, With no stars or gas,” says
Geha. “There are indirect ways of finding the dark matter sateliites
Out 1t will take more work.”

Some astrophysicists believe that dark matter particies may oc-
Casionally annihiate each other Procucing bursts of high-energy
gamma rays. If the Milky Way has dark matier satellites, and if they
CO emit gamma rays. the Gamma-Ray Large Area Space Tele-
SCOpPe, scheduled for launch in February. m ght detect them

Dark matter may aiso be responsidle for creating the most awe-
Some objects in the universe: the enormous black holes belleved

lllIIIIIIIIIllllIlllllllllllllllllllllllIlllllllllllllllllllllll

Paper in June. Vitamin D comes from three sources the sun's
uitraviolet (UVB) rays penetrating the skin, a few D-rich foods like
fatty fish and some fortified foods. and supplements. The Cana-
0 Paediatric Society has already recommended that pregnant
jst-feeding women get 2,000 IU of vitamin D Caly
Clinicians have suggested that increased vitamin D in-

o TR TSR WINRVRGIE Tesun OF The moce
was that the filaments could catastrophically
Cotapse, warping space-time 1o form a huge black hole
“Even if only 1 percent of the mass in a filament takes part In
the collapse, that's already 100,000 times the mass of the sun. a
Very §ood start to making one of these supermassive Diack holes
Theuns says. “We know that the formation of these supermassive

black holes has 10 be very rapia Decause we can see very onght
Quasars very soon after the Big Ban
OocCh of the first star formation

9. NOt much later than the ep-
s there any chance that astronomers could Getect an echo of
the primordial cataclysms that birthed these black holes?

“You would think it's such a violent process that something would
De left over from that.” Theuns Says. "l don't have any predictions
but you would think there would be something Tim Folger

take might heip ward off multiple scierosis MS), believed to be

a progressive autoimmune disease. Last December a team of
researchers at the Harvard School of P
stitutions

UDIC Heailth and other in
published results from the first large-scale prospective
study of the relationship between vitamin D levels and MS. After
analyzing stored blood samples taken from 7 m onm
sonnel and identifying those ind

1ar’ per
vicuals who developed MS dur-
ing & 12-year period, the team determ ned that the risk of getting
MS was 62 percent lower for those whose biood concentration
of vitamin D put them in the top quintile than for those in the bot-
tom quintile. The study did not make clear however, whether low
vitamin D levels were a cause of MS or a marker of MS risk

Vitamin D status may aiso affect vuinerability 1o infections

1 @xposure than
Caucasians to make sufficient vitamin D they also

For example, African Americans need more sur
suffer from
ncreased nsk of tuberculosis. In a breakthrough study pub-
shed in March, scientists from several institutions nciuding
UCLA, discovered a possible link. On encountering the TB ba-
Cillus, receptors on immune-system sCavenger cells known as
Macrophages stimulate the conversion of circulat ng vitamin D
10 its active form, which produces a peptide that destroys the
dacillus. If circulating levels of D are low macrophages can’t ac-
tivate the vitamin D to initiate this response. A similar scenario
Could be operating with other nfectious agents, maybe even
the influenza virus Mariana Gosnell

29

anging distribution of dark matter, mapped over 3 billion years Yal

Medicine |1l

Can Vitamin D
Save Your Life?

ce of the
forgotten vitamin. co

H ¢
ears doctors believed that vitamin D, sometimes called of

sunshine vitamin” because sunlight triggers the body to pro- re:
it. was important primarily in preventing rickets (a ;oftenmg
» bones) in children. Once milk became fortified with vitamin ::::
ikets pretty much disappeared, and the problem of wtar:ﬁm o;
ficiency seemed to have been solved But accor}dmg to Mi- .
| E. Holick, director of the Vitamin D, Skin, and Bone Re-

sh Laboratory at Boston University Medical Center, who has ol
t 30 years studying the vitamin, “rickets can be considered

ip of the vitamin D-deficiency ncebefg y o :;
iday a lack of the vitamin has been linked 10 2 host 01 O ,‘. o
\dies, including cancers of the colon, prostate and orgas.. Ci
rculosis: schizophrenia; multiple sclerosis; hip fractures; and i
nic pain. How can one vitamin play a role in so many diverse

ssas? The answer seems to lie in the fact that most tissues
cells in the human body (and not just those in the intestine
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The 10 Biggest Medical Breakthroughs TOP STORES

#8 | E3 gzt for Lung Cancer

A now blood test could aid earlier detection of the leading cause of .S, cancer deaths by

sereaning for a protain rarely seen in healthy pecpla,
¥ | Mew Source of Stem Caells

Amniotic fluid collected from afterbirth and amniocentesis tests contains stem cells that may be

almoat as malleable as the ones obtains ey a1y b s

#1o | More Benefits of Vitamin D

A slew of new studies suggests that diets high in vitamin D may improve life expectancy and help

ward off diabetes, gum disease, multiple sclerosis and mavybe even cancer.
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sunny D

Could sunlight, supplements, and milk
be the simple solutions to an increasingly
common teen-health concern?

outed by experts as the latest super-
supplement, vitamin D may help ward off
aches and pains, banish fatigue, increase
muscle power, and slow weight gain, all
while strengthening bones. It's an impressive
list of pros—so why, then, did a recent study find
that more than 40 percent of teens suffer from vitamin
D deficiency?

The answer is simple: The body can't
make vitamin D on its own. Few foods naturally
contain the nutrient (fish like salmon and mackerel
and foods like liver and egg yolks do). For that
reason, public health officials mandated decades ago
that milk be fontified with vitamin D. But reliance on
milk may have caused part of the problem, says
Darshak Sanghavi, M.D., of the University of
Massachusetts. “Today teens have more beverage
options than before, like soda, energy drinks, and
coffee. Those have replaced milk as the central drink
in their diet,” she explains, “so they don’t get the
same amount of D that they used to. Plus, many
people of color—including African-Americans,
Asians, and Latinos—suffer from lactose intolerance
and avoid milk altogether.”

Certain diets may play a role in vitamin DD
deficiency as well. “Teen girls are more likely 10
experiment with diets like veganism, which cut out
products such as eggs, fish, and fortified dairy, the
common dietary sources of vitamin D,” says Lisa
Callahan, M.D., of the Women's Sports Medicine Center
at New York's Hospital for Special Surgery. But food is
just one way the body gets vitamin D

The most abundant source of vitamin D by
far is the sun (the body uses sunlight to conven a form
of cholesterol in the skin into vitamin D). “Receiving
enough sun exposure 1o make vitamin D isn't always
easy,” says Michael F. Holick, Ph.D., M.D., professor of
medicine at the Boston University Medical School. “Tt
depends on the season, time of day, latitude of where
you live, and your skin pigment. Darker skin absorbs
sunlight less easily than lighter skin does. Therefore,
teens of color likely require more sunlight exposure
to create enough D.” Cities in the north receive less
direct sun than those in the south, particularly in the
winter, which is why vitamin D deficiency is more
likely among teens who live in cities at higher latitudes
And sunscreen, 100, is a factor. “UVB rays are neces-
sary for the body 1o activate the vitamin D creation
process in the skin. Sunscreen blocks thatout.” Holick
notes. Which isn't 1o say you should sunbathe in order
to get vitamin D. “Always use SPF and reapply during
prolonged exposure,” Callahan suggests

So how can girls guard against skin cancer
and still get enough vitamin D? First, check labels to
see if any of your favorite foods are already fortified
with the nutrient. Many products—like orange juice
cereal, and yogun—have vitamin D added to them
If your levels from food are insufficient, then “take a
multivitamin that includes D,” Callahan advises. “1
tell my patients to get between 800 and 1,000 IUs
[international units] per day which, between supple-
ments and food, is easily achieved. There's so much
that modemn medicine can't fix, but solving vitamin D
deficiency is simple.” =RICHA GULATI

DRINK UP

AN EIGHT-OUNCE GLASS
OF FORTIFIED MILK
CONTAINS ABOUT 100 s
OF VITAMIN D—ONE-
QUARTER OF THE AMOUNT
THAT THE AMERICAN
ACADEMY OF PEDIATRICS
RECOMMENDS FOR TEENS.

PHOTOGRAPHED BY

BELA BORSODI.
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Ancient DNA Reveals Neandertals



Ancient DNA Reveals Neandertals
With Red Hair, Fair Complexions
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Sacro-iliac joint  lumbar vertebra

Acetabulum
(hip socket)

Pubic symphysis

The female pelvis

Rachitic Pelvi
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YOU CANNOT BECOME
1\/ITAMIN D TOXIC FROM

SUN EXPOSURE



Did you know
The Vitamin D
Made in skin

Lasts 2X longer
Than vitamin D
From the diet ??
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“STRONG AND OBVIOUS IS THE INFLUENCE
OF SUN ON THE CURE OF RICKETS AND THE
FREQUENT OCCURANCE OF THE DISEASE
IN DENSELY POPULATED TOWNS WERE

THE STREETS ARE NARROW AND POORLY LI

ONADECK] 1622




HESS & UNGER
1921
SUN COURED RICAETS




FOR SUN EXPOSURE




SUNLIGHT
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Is it true we

put vitamin D
in milk ?22?2?22??
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THE STORY OF

IRRADIATED VITAMIN ‘D’ MILK




X ﬁ ql{’ OF
VITAMIN D

STEENBO CK
PROCESS OF
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ULTRA-VIOLET
LIGHT

VASCONSIN ALUMNI BESEARCH FOUNDATION

MADISON, WISCONSIN
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BONE HEALTH



Case #1

e 7 month Old Female
 Muscle Weakness

e Tetanic seizures

¢ Serum calcium 4.2mg%
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BOSTON

80% INFANTS
RICKETS




BUT IS RICKETS
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MY DOCTOR SAID
BREAST MILK PROVIDES
ALL THE NUTRITION

MY INFANT NEEDS.
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The Breastfeeding Center  Boston Medical Center

BreOSfm|lk - ?he Best FGST FOOd' 88 East Newton St. Vose 3 Boston, MA 02118

breastfeeding@bmc.org
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For the Whole Nine Months. . . and Beyond
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IS VITAMIN D DEFICIENCY
A COMMON PROBLEM

FOR PREGNANT WOMEN
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THE
NEW-MOM
WORKOUT

Fun, get-your-

body-back
exercises with
your baby

(p. 96)
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Super foods

Complete nutrition for
you and your baby
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Baby-care basics
We take the fear

out of those first
days home
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Vitamin D Deficiency in a Healthy Group ./ inssi
of Mothers and Newborn Infants T

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-HYDROXYVITAMIN D
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Maternal Demographics (n=40)

N(%0)
Race
Black 25 (62.5%)
(Cancacian 10 (2524

Daily Intake Vitamin D
~600 IU

4 J..l.-.11.f LA LK Y

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%) o
Ca supplement 4(10%)
Vit D supplement 0 (0%) D N K
Mean Val

©:1°2,3 GLASSES

Milk Consumption 2312,
(8 oz. glasses/day)

Fish Consumption 6.215
(servings a month)



76% Mothers

81% Newborns

25(0OH)D < 20NG/ML

Vitamin D Deficient
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Preeclampsia
Preccliompnia iz an Incragzed blood prezzura and pratain in the urina
(az a resulr of kidnay problemc) relared condition cstarres after The

2 Cth week of pregrancy

T Nem




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

Adjusted OR (95% CI) associated with a 20 nglml
decline in 25(OH)D:

2.4 (1.1, 5.4))
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0.16 Figure 2. Dose-response association between mater-
nal serum 250HD concentrations at 10 to 18 weels of
014 gestation and the corresponding predicted probability of
preeclampsia derived from a logistic regression model

o adjusted for the identified confounders (Table 2). The gray
E 0.124 zone indicates 0.95 confidence bands {NJIEEEEM =67.N_..
= = 749). The minimum predicted risk for the population
L under study relative to the distribution of pregnant women
ﬂU} 0.104 (vertical tick marks on the x axis) falls at the concentrations
@ of 40 to 50 ng/ml serum vitamin D.
&R
- 0.08 4 _
£ il Preeclampsia
= 0
s L t 40-50 ng/mL
5 owes -50 ng/m
o 0.04 -
.

0.02

000 —III_IIE--I-IIIF._--IIHII--JI L ATETE DAL N TR S : | | : | Ll I,

10 20 30 40 50 60 70
Vitamin D blood value (mg/ml)




LINICAL MEDICINE The Journal of Clinical Investigation

arly pregnancy vitamin D status and risk

of preeclampsia

ooman Mirzakhani,' Augusto A. Litonjua, Thomas F. McElrath,? George 0'Connor,* Aviva Lee-Parritz,* Ronald Iverson,®
eorge Macones,® Robert C. Strunk,” Leonard B. Bacharier,” Robert Zeiger,® Bruce W. Hollis,? Diane E. Handy,' Amitabh Sharma,
ancy Laranjo,’ Vincent Carey,’ Weilliang Qiu,’ Marc Santolini," Shikang Liu," Divya Chhabra,” Daniel A. Enquobahrie,™
ichelle A. Williams,™ Joseph Loscalzo,’ and Scott T. Weiss"”

jci.org Volume 126 Mumber 12 December 2016




BACKGROUND. Low vitamin D status in pregnancy was proposed as a risk factor of preeclampsia.

400 vs 4400 1U/D 10-18 wks
No Benefit

RESULTS. Of 881 women randomized, outco

METHOD
weeks), o
preeclampsiaincidence at trial entry and iy
control study of 157 women to investigate
47 participants who developed preeclamp

e expression profiles at 10 to 18 weeks in

67 (8.2%) developing preeclampsia. There was

no significant dlfference hetween treatment H Owever 15 in the mn:n:lence uf preeclampsm (8.08% vs.

8. 33%. n=.-5| e “unders,

- Significant reduction if -

with insuff 8

17 25(0H)D>30 ng/mL
<0.05in th ( ng m iment
and networ m imatic

«x [ @Arly and late pregnancy

CONCLUSIONS. Vitamin D supplementation initiated in weeks 10-18 of pregnancy did not reduce preeclampsia incidence in
the intention-to-treat paradigm. However, vitamin D levels of 30 ng/ml or higher at trial entry and in late pregnancy were
W
associated with a lower risk of preeclampsia. Differentially expressed vitamin D-associated transcriptomes implicated the

emergence of an Eari'-,f pregnancy, distinctive immune response inwomen who went on to develop preeclampsia.
[ eee—— e e

TRIAL REGISTRATION. [ZIinil:;lITri.‘:'uls.in::n!mr NCTO00920621.




The alarming increase in caesarean births in India

The past decade has seen India cross that WHO threshold for caesareans at an overall level

Caesarean deliveries in India (%) Caesarean deliveries (%)
By year By type of hospital

1992-93 25

2005-06

Public Private
institutions institutions

Figures for 2014-15

2014-15




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*****
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Maternal Vitamin D Insufficiency Early in

Pregnancy Is Associated with Increased Risl

of Preterm Birth in Ethnic Minority Women

in Canada’?

Negar Tabatabaei,”” Nathalie Auger,” Catherine M Herba,™® Shugin Wei,”* Catherine Allard,’
- N 1 7.8 — - 3.7.92
Guy D Fink,”” and William D Fraser™ """




Could | have 1
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At Term
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Maternal 25(0H)D concanteatems==dl.no/ml

associated witl’60% lower preterm birth risk
among general 0

DSLE Simwaiw LG
urban medical center

Sharon L. McDonnell', Keith A. Baggerly?, Carole A. Baggerly', Jennifer L. Aliano’,
Christine B. French'#, Leo L. Baggerly', Myla D. Ebeling®, Charles S. Rittenberg®,
Christopher G. Goodier®, Julio F. Mateus Nifio®, Rebecca J. Wineland®, Roger

B. Newman?, Bruce W. Hollis®, Carol L. Wagner?®

PLOS OMNE | hittps:/doi.ong/10.1371journal.pone. 0180483  July 24, 2017




Faarm al Fifled LOESS Curve (MUSC. N=1064)
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Fig 2. Zoom of the fitted LOESS curve of matemal 25(0H)D concentration and gestational age
(weeks) atbirth with 1 and 2 SD windows superimposed. Black line represents fitted LOES S curve, dark
gray area represents 1 standard deviation, and light gray area represents 2 standard deviations.




Mom

Thanks for Taking
Vitamin D




JOIN OUR NEW BOOK CLUB!

SEXY # o™ . /INEED 2000 IU VITAMIN D/DAY
= % . TO PROVIDE ENOUGH VITAMIN D
SKIN-—=2. - - FOR ME & MY INFANT

“I SAID NO TO
SEX...AND
GOT SEXIER”
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my Vitamin D in
Breast milk ??2??
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BUT INFANTS ARE

MORE
SUCCEPTIBLE
TO VITAMIN D

INTOXICATION
I




How Much Do
I Need To
Prevent
Vitamin D

Deficiency _




EED VITAMIN D
BIRTH
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world Breast-fed infants need extra vitamin D

u.%.

Weather
Business ot CNNMoned

American Academy Pediatrics
Beginning at Birth
All

Monday, April 7, 20032 FPosted: 10:07 Al EDT (14907 GhiT)

INFANTS need

400 1V Vitamin D/d
"""" INTermatonal Units oTyvitamin L avalanie a5 over-mne-codneriguid arops or
Newswatch ablets. Supplements contammimg only witarmin L generally are too concentrated to

E-Mail Services be safe for routine use, it says.
CHMN To Go

m The new recammendation also applies to:




Case #2

* 1 Year Old Female
* Muscle Weakness
* Boney Deformities

* Failure to Thrive






M 750.000 young at risk|



Diet
+ Lettuce
» Crickets

Dx ?







Served,

1S5

Dinner







W D-Eicient ‘

Osteoporosis & Osteomalaci




August 1997
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REPTILES

$3.95

CAich .50 GUIDE TO KEEPING REPTILES AND AMPH/BIANS
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MBD encompasses a wide range of
reptile and amphibian ailments. Learn
how to avoid the most common.

per purchases

lic bone
BD) may
result Ir
deformitie
herp. This
is sulfer
scollogis




VITAMIN D DEFICIENCY




' Deficient




VITAMIN D DEFICIENCY
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RX

Rickets
Osteomalacia
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Even reptiles
need sunlight
for their
Vitamin D




HIGH COLOR RENDERIN
Providing a natural environment for
your reptile is an important factor in
your animals health. REPTA SUN
has Color Rendering Index
on:.hf?ecm;akmnm .
how closely a light source

properties of natural

sunlight. Natural sunlight
has a CRI of 100.

L Gl SR
W B 40 50 50 S0 60 60 700

B Fluker Labs * A Division of Fluker Farms
Baton Rouge, Louisiana * 89(1—‘_735-8%37
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We need
Calcium &
Vitamin D for
Strong Bones
& Teeth







Case #3

6 month old twins
 Muscle Weakness
 Boney Deformities
* Failure to Thrive
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Severe
proximal muscle weakness






Case #4

e § Year Old Female

e Poor Dentition
e Dental Caries

 Delayed tooth eruption
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Dental Problems
R @




Dental Caries is on the Rise

The Centers for Disease Control and Prevention report that dental caries is the most
commeon childhood disease in America today, five times more common than asthma.
Even more alarming is the fact that the decay rate is on the rise. Today, 8% of our
nation’s infants and toddlers have "Early Childhood Caries”, formerly called Baby
Bottle Tooth Decay. Approximately 18% of three year old children have more than
one cavity. That number increases to 40% in five year olds with over 95% of eighteen

-yvear-olds having had at least one cavity. Of concern is the association between early




Prenatal Vitamin D and Dental Caries in
Infants

. Inverse relationship with
e maternal 25(OH)D
med vs

hyp

chil amount of decay
o In infants
inve

enal
levels (£ = .02) were significantly associated with ECC.

CONCLUSIONS: This study found that maternal prenatal 250HD levels may
have an influence on the primary dentition and the development of ECC.

Pediatrics April 20




Periodontitis|
Tooth Loss_‘ L

D-ficient

| —




Association between serum concentrations of 25-hydroxyvitamin D,
and periodontal disease in the US population -

Thomas Dietrich, Emmendi J Jorhipura, Bess Dawzon-Hughes, and Hetke 4 Bischoff-Ferrar:
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Ccase #5

 Fertile couple from Indonesia

 Relocated to Washington DC
for diplomatic reasons

 Had nonviable ofispring
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NEEDED VITAMIN D
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Did you know???

Vitamin D Deficiency
Associated

Infertility

Low Birth Wt -
Poor Birth Outcomes




90 per cent of UAE residents are vitamin D deficient, says the
International Osteoporosis Federation

Image Credit: Organiser







IS It
TrueVitamin D
IS Rare In
Foods?7?7?




% US POPULATION USUAL VITAMIN D INTAKE

FROM DIET ALONE OR DIET + SUPPLEMENTS

H Diet, CSFIl 1994-96, 1998
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d you Know
Vitamin

Mushrooms
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Make
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YOU CAN GET
THE FULL BENEFIT
OF COD LIVER OIL

By Taking
PLEASANT TASTING
TABLETS

CHENEY'’S
COD LIVER
OIL TABLETS

(CONCENTRATE)
Are made for the con-
venience of those who
can’t take liquid cod liver
oil.
These tablets are guaran-
teed Vitamin potency and
supplant the oil in every way.
Recommended for children
for prevention and treatment
of rickets. Will generally in-
crease weight. Promotes
growth and nutrition and in-
creases resistance to colds
and other infections.

100 C
TABLETS 75
BY MAIL 80c

G. S. CHENEY CO.

Herb Specialists for Mearly 160 Years
15 UNION ST.. BOSTON
Mail Orders Special Attention
Send for complete list of
Chency’s Reliable Remedies
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All fish

Have a lot
in D




Sailfish
Have







OILY FISH
SALMON




e ——
- 500-1000 1U/3.5 oz

i€

5-7 Times/Week
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VITAMIN D
2222777

The bozone layer: shielding the rest of the solar
system from the Earth’'s harmful effects.






Seasonal Effect on Cutaneous Vitamin D

Synthesis in Boston

Can You Make Any
299999
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Can | make vitaminD
While jogging in-early
Morning sun 2?22?

RS

Great for Romance -
for Vlta i

-
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& 0am-3pm —









NO KIDDING?

THE PRICE OF ATAN
Skin Cancer in the U.S.

1. Primary cause - sun in S0% of
cases

2. New cases — 1,370 each day

3. 63 life-threatening cases each
day

4. 1in 7 will contact in a lifetime

5. Risk of life-threatening skin
cancer in lifetime — 1 in 150 per-
sONns

Source: The Skin Cancer Foundation
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Is it True
Suncreens Reduce

Vitamin D Synthesis
????????????

~—







Serum Concentration

of Vitamin D (ng/ml)

Without Sunscreen

W
o O

SPF30] ~95%

_With Sunscreen

U1

P P N N W
o O

o

© U

-101 23 456 7 8 9101112131415

Holick, 1987 Days



90-95% of our
Vitamin D comes

from Exposure
to Sunlight




HOW MUCH

SUN
EXPOSURE

PPV













AENPUAS $52ug RN AQ 190/A0TN LD 8661







Total Body

ORAL
A VITAMIN D




1 minimal
erythemal



Exposure to
1 Minimum Erythemal

Dose

~20,000 IU Vitamin D,
(RDA 600-800 TU)



Therefore -

To get the RDA of 1500-2000 |U
of vitamin D3

Need to expose
of Body Surface




Is it True

| washing off
The Vitamin D | just
Made from the Sun




Not True .
Vitamin D T
Is made Iin the

-Living cells
The skin | m}p ‘ @




Does Sunlight Really
Provide us with Vitamin D

P77






‘@88 Hours of sunshine
—e— 250HD (ng/ml)

SUMMER | |
35 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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IS IT TRUE AGING
AFFECTS VITAMIN D
SYNTHESIS ?2?2??




YES
75% REDUCTION

Holick et al Lancet 1989




ISIT TRUE
CANT STILL MAKE A

SUFFICIENT AMOUNT
2922727727




YES
THE SKIN HAS
A LARGE CAPACITY
TO MAKE VITAMIN D&sss -
‘ -




Changes in Serum 25(OH)D with
Sunlight Exposure
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Did You Know
Obesity Causes
Vitamin D Deficiency?




BMI vs. serum 25(OH)D (N= 10)
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BMI (kg/m?)



Serum Vitamin D Levels After Exposure

Of Non-obese And Obese Adults To The
Same Amount Of Ultraviolet Radiation

Serum Vitamin D; (nmol/L)




Is Vitamin D

Stored In Fat
2272777







Rx Obese pts
need

2-3 X vitamin D

!50,000 IU vitamin D/wk
a ' | J | J




What Happens to Serum 25(OH)D with
Massive Weight Loss after RYGB ?

Avallable reports of 25(OH)D levels after
RYGB are discrepant

Decreased (1.2)
Unchanged 34
Increased ©:6)

(1) Aasheim ET et al. Am J Clin Nutr 2009;90:15-22.

(2) Johnson JM et al. Ann Surg 2006;243:701-4

(3) Coates PS et al. J Clin Endocrinol Metab 2004;89:1061-5.
(4) Fleischer J et al. J Clin Endocrinol Metab 2008;93:3735
(5) Stein EM et al. Clin Endocrinol (Oxf) 2009;71:176-83.

(6) Bruno C et al. J Clin Endocrinol Metah;95:159-66.




Mean weight, 25(OH)D and Vitamin D Intake

Weight loss :
34.9 kg at 6 mo

150-

% 54.8 kg at 12 mo

125- TSl o
El \é_~§ ~e ‘o 60 .
g 100- ~4F - _ co §
5 79 No change in 25(0H)D 'JIf “ =
= ; _{{: 30 £
50+ 3
20;;;

N
(] N
ﬁ
O =
o

Y T Y T
Baseline 3 months 6 months 9 months 12 months

Time (months) & mean vitamin D intake (lU/day)

2521 1U 2941 1U 2941 1U 2941 1U Y
63mcg 73.5mcg 73.5mcg 73.5mcg 73.5 mcyg




Pigment affects
Vitamin D
Synthesis

Need 4 to 10X
more exposure \

Than my friend
\ |




Therefore do |
Need 2X more

Vitamin D???
No | need the

Same amount
As a White adult




How do
You Define

Vitamin D

Deficiency
22?2




Serum 25(0H)D is
the barometer for

vitamin D status




25(OH)D




25(0OH)D in Lifeguards

110 ng/mL

100 ng/mL




Vitamin ) ntoxicatior
25(0H)D > 150 ng/ml
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~Holick
What evidence
Is there
For

25(0H)D> 30/ng
For better
Health |



Vitamin D Inadequacy (<30 ng/ml)

Prevalence by Latitude

Sites also in Alaska and Hawaii
P=NS for test of trend

N=259/532
(48.7%) O
O @)
42° N
@) % O
N=342/642  }s e 8
(53.3%) " O ql ©
¢ % = 35° N
. | 00O OO0
N=198/362 ¢ O 15 - S
(54.7%) O 5 O
O @)

Holick MF. ASBMR, 2004.



Prevalence of Vitamin D Inadequacy among
Postmenopausal North American Women Receiving
Osteoporosis Therapy

Michael F. Holick, Ethel 5. Siris, Neil Binkley, Mary K. Beard, Aliya Khan, Jennifer T. Katzer,
Richard A. Petruschke, Erluo Chen, and Anne E. de Papp

80O
70
®

60
3
E
& 50
o
-] b
c 40
£ .
=
]
> 30
®
- L
i

20

10

0

0-8 10-14 1518 20-24 25-28 30-34 3539 4048 50-589 ==60
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Prevalence of Secondary Hyperparathyroidism

?ﬂq

80 <4

30 4

20 =

Tﬂ'-.

Prevalence of 2" Hyperparathyroidism

~3X Risk 2 HPTH

21 ng/ml

>30 ng/ml

3

—

0-9
(N = 20)

10-14
(N =735)

15-19
iN=122)

20-24 25.90 30-34 35-39
(N=214)  (N=201) (N=203) (N=149)

Serum 25(0H)D

»>=4()
(N = 262)



Endocrine Society's
Recommenda‘non 25(0OH)D

>100 ng/ml

XCCSS

Preferred
10-60 ng/ml

Normative
20-100 ng/ml

<20 ng/ml

Deflaen‘r




/ (J
Is Vitamin D
D-ficiency
A

Health Issue




Vitamin D Status: United States, 2001-2006

Anne C. Looker, Ph.D_; Clifford L. Johnson, M.P.H_; David A. Lacher, M.D_; Christine M. Pfeiffer, Ph.D.
Rosemary L. Schleicher, Ph.D_; and Christopher T. Sempos, Ph.D.

Figure 1. Serum 250HD status of persons aged 1 year and over: United States, 2001-2006
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NOTES: 250HD is 25-hy( 25(OH)D<20 nglml
SOURCE: CDC/NCHS, N m NHANES

2003-2006.
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IGURE 3. Reported inddence of vitamin D deficiency defined as a 25-hydroxyvitamin D (25[OH]D) level below 20 ng/fmL around
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013, reproduced with permission.
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Vitamin D deficiency in Th::‘:il:amdi

Oranan Siwamogsatham, MD

Samitive] Srinakarin Hospital, Bangkok Hospital Group, Bangkok, Thailand
Boonsong_Ongphiphadhanakul, MD
Department of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Vin Tangpricha, MD, PhD"

Division of Endocrinology, Metabolism and Lipids, Department of Medicine, Emory University School of
Life style and environmental factors are the major factors that determune vitamin D status in Thai

people. Thai women are at nisk for vitamin D insufficiency likely due to sunscreen usage and sun
avoidant behavior due to the desire to maintain a fair complexion. Living in urban areas such as in

Banekok. increases the risk of vitanun D msufficiency due to mereased pollution. which decreases the

amount of UVB available for cutaneous vitamin D synthesis. Also at inereased risk for vitanun D
insufficiency are young Thai people living in urban areas i Thailand who have less leisure time and
spend less time 1n the sunlight. Furthermore, in Thailand dairy products are not fortified with vitamun D
and very few vitanmun D-rich foods are part of the Thai diet. Thus._ dietary intake of vitanmun D in Thai

people 1s generally low.




doi: 10.1111/1346-8138.14742 Joumal of Dermatology 2018; ee: 1-7

ORIGINAL ARTICLE

Vitamin D status in Thai dermatologists and working-age Thai
population

Natta IHJATANAWN,I Silada KANOKRANGSEE,' Wichai AEKPLAKORN?
' Division of Dermatology, Department of Medicine, Faculty of Medicine, > Department of Community Medicine, Faculty of Medicine,
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

levels in both groups were measured using liquid chromatography coupled with mass spectrometry. The majority of
dermatologists were of Fitzpatrick skin type lll (n = 61, 61.3%) or IV (n = 32, 33.3%). The mean serum 250H)D and
25(0H)D3 levels were 18.9 and 18.2 ng/mL, respectively, whereas the corresponding levels in the general population

were 26.5 and 25.8 ng?mL. None of the dermatologist had serum 25;5H5D sufficiency FSI} ngFmLs, 38 iSB.TB%s had

vitamin D insufficiency (20-30 ng/mL) and 60 (61.22%) had vitamin D deficiency (<20 ng/mL). The frequency of vita-
min D deficiency in dermatologists was significantly higher than in the general population (61.2% vs 19.2%,

P < 0.001). Ninety percent of dermatologists used sunscreen daily and spent time mostly indoors. Dermatologists
used physical sun-protection more than half of the time when outdoors, for example, a book or paper as a sun-
shade (70.3%), an umbrella (48.4%), a long-sleeved shirt (20.4%) or a hat (9.7%). In conclusion, dermatologists

]
showed a remarkably high prevalence of vitamin D deﬁciencz which may be due to inadeguate exposure o sun-

light, regular use of sunscreen and practicing various sun-protection activities.
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Deconstructing Vitamin D Deficiency

Lorenz C. Hofbauer > and Christine Hamann’
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Vitamin D Deficiency Induces Earl

oInNg In Human Bone, Increasing the Risk
.Qf.£m.c.m[f_

Bjorn Eusse ", Hrishikesh A. Bale?, Elizabeth A. Zimmermann'~, Brian F'amgzmitmnE Holly
D. Barth?~, Alessandra Carriero?, Eik Vettorazzi®, Josef Zustin?, Michael Hahn!, Joel W. Ager
1%, Klaus Piischel®, Michael Amlmg and Robert 0. Ritchie?

+ Author Affiliations
4 Corresponding author. E-mail: b.busse@uke.uni-hamburg.de
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] aﬂd its greatly tiecreased fracture resistance. Through a combination of
characterization techniques spanning multiple size scales, our study expands
the current clinical understanding of the pathophysiology of vitamin D deficiency
and helps explain why well-balanced vitamin D levels are essential to maintain
bone’s structural integrity.
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Curiously

Your aches and pains
In your bones and muscles
Always occur during
The winter

1 wonder why
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Symptoms
* Generalized bone pain
» |solated bone pain

e Muscle aches
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Volume 78
Number12

@ MAYD CLINIC December 2003

Mayo Clinic
Proceedings

Prevalence of Severe Hypovitaminosis D in Patients
With Persistent, Nonspecitic Musculoskeletal Pain

GREGORY AL PLoTNikorr, MDD, MTS, anp Joanna M. QuicLEY, BA



Serum 25-Hydroxyvitamin D Levels (ng/ml) in
Non-immigrant and Immigrant Subjects

150 aged 10-65 yrs
B_one & Muscle Pains
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93% Vitamin D Deficient




78 Y/O M
MUSCLE WEAKNESS
ATROPHY, DENERVATION

Fesults : eurologlc: exXamination were
remar::jle; u1uming 11II1 Lily weakness and atrophy,
fasciculation: normal : : Examinatiun, no bulbhar weakhnes: and i
upper motor neuron sighns. Electromyography aled mild chronic
chandges, ~wation and re-innervation, wit . fibrillations or
positive




Symptoms resolved
Rx VITAMIN D

Amyotroph Lateral Scler Other Motor HNeuron Disord. 2000 Seprlid) :=283-6. Related

B e o T o T o e T —

progressive painless muscle weakness with muscle atrophy,
which manifests like lower motor neuron disease

anda Improves arter vitamin sSu ementiatlion
Mhitaker CH, Malchoff CD, Felice EJ.
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Vitamin D can
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.' SUN & MUSCLE STRENGTH ‘
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Vitamin D Status Predicts Physical Performance and Its
Decline in Older Persons

Ilse S. Wicherts, Natasja M. van Schoor, A. Joan P. Boeke, Marjolein Visser, Dorly J. H. Deeg,
Jan Smit, Dirk L. Enol, and Paul Lips
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A Higher Dose of Vitamin D Reduces the Risk of Falls in Nursing

T—Tnt‘nr:- Dr:-c*;rlr:-flfc*- :5 Dni‘lrlni‘n;'—;ﬂrl hf"‘[ii]f;f\lﬂ_nﬁﬂﬂ Cfiirltr

72% Less Falls

800 1U/d 5 months
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25(OH)D > 30 ng/ml

TMuscle strength,

Tbalance,
Tlower extremity function
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TREAT VITAMIN D DEFICIENCY

50 Q00 LLNATAMIN D
~6500 1U/d
UNCEWEER

8 WEEKS



MAINTAIN VITAMIN D SUFFICIENCY

50 000 1 T\/ITANAINI D

~3000 1U/d
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WILL Rx
VITAMIN D2 FOR
6 Years
Be Effective & Safe
For Maintaining 25(OH)D

Levels
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MEAN 25(OH)D LEVELS IN PATIENTS RECEIVING

50,000 IU VITAMIN D2 EVERY 2 WEEKS FOR 6 YRS
~40 ng/ml

5 60 6
= SUFFICIENT yrs
£ 50 = _
o
]
= 30 /
3 INSUFFICIENT
; DEFICIENT
0 > 72

Pietras Arch Int Med 2009 Time (Months)



Can I give
50,000 IV
twice a month

Without screening

For 25(OH)D \
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The Endocrine Society’s

cLINICAL| GUIDELINES

Endocrine Society’s
Practice Guidelines

Evaluation, Treatment, and Prevention
of Vitamin D Deticiency:

An Endocrine Society Clinical Practice Guideline



A dose of 50,000 IU of vitamin D). once a week tor

8 wk is often effective in correcting vitamin D
50,0001V twice a month
25(OH)D were
35-50 ng/mL

50,000 IU of vitamin D). once everv other week was
(OHID

hetween 35 and 50 ng/m!l without any untoward

eftective in maintainine blood levels of 25

toxicity (102). Obese adults need at least two to three
times more vitamin 1 to treat and prevent vitamin [D

deficiency (38, 42).




TREATMENT WITH 50000 IU VITAMIN D, EVERY OTHER WEEK
AND EFFECT ON SERUM 25-HYDROXYVITAMIN D,

25-HYDROXYVITAMIN D., AND TOTAL 25-HYDROXYVITAMIN D
IN A CLINICAL SETTING

Emily T. W. Demetriou, MD'; Thomas G. Travison, PhD*>;
Michael E Holick, PhD, MD?>3

Conclusions: 50000 IU wvitamin D, repletion and
maintenance therapy substantially increases total 25(OH)D
and 25(OH)D, despite a decrease in serum 25(OH)D,. This
freatment program 1s an appropriate and effective strategy

to treat and prevent vitamin D deficiency. (Endocr Pract.
2012;18:pp)




50,000 IU twice a month
For up to 6 Years

No baseline measurement of
25(OH)D
80 ng/mL
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DID YOU KNOW
VITAMIN D2 is
30% as EFFECTIVE

As VITAMIN D3

Heaney et al 2005
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1000 1U Vitamin Ds3/d
or

1000 1U Vitamin D2/d
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Human serum 25-hydroxycholecalciferol response to extended oral
dosing with cholecalciferol’?

Robert P .IrirE'-:.'-'.i-E’_"-'_ K Michael Daviex, Tai © Chen, Michael F Holick, and M Janet !rj-EJ'."_L't'."-J'_ln'.\'

25(0H)D {(nmol/L)

10,000 1U/d
Is Safe

Time (d) 2.0

Before treatment After treatment

FIGURE 4. Plot of total serum calciom concentrations before and afier
treatment in the 31 participants who had received = 130 d of treatmenl
with 137.5 and 275 pp cholecalciferol (analyzed dose)/d. The horizontal
dashed lines represent the reference

orm:l range




The dose response relationship between oral vitamin D supplementation and serum
25(OH)D levels based on 22,214 observations of healthy volunteers.

Upper Limit —
25(OH)D= 100 ng/ml .
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Ekwaru JP, Zwicker JD, Holick MF, Giovannucci E, et al. (2014) The Importance of Body Weight for the Dose Response
Relationship of Oral Vitamin D Supplementation and Serum 25-Hydroxyvitamin D in Healthy Volunteers. PLoS ONE 9(11):
e111265. doi:10.1371/journal.pone.0111265

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0111265
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Treatment of Hypovitaminosis D in Infants and
Toddlers

Catherine M. Gordon, Avery LeBoff Williams, Henry A. Feldman, Jessica May, Linda Sindlair,
Alex Vasquez, and Joanne E. Cox

Division of Adolescent Medicine (C.M.G., ALW., L.M., L5.), Division of Endocrinclogy (C.M.G., H.AF.), Clinical Research Program
(H.AF.), and Division of General Pediatrics (J.E.C_), Children's Hospital Boston, Boston, Massachusetts 02115; and Biotics Research Corp.
(A V), Rosenberg, Texas 77471

Conclusions: Short-term vitamin D2 2,000 IU daily, vitamin D2 50,000 |lUweekly, orvitamin D3 2,000
U dai ield equivalent outcomes in the treatment o ovitaminosis D among young children.
Therefore, pediatric providers can individualize the treatment regimen for a given patient to
ensure compliance, given that no difference in efficacy or safety was noted among these three
common treatment regimens. (J Clin Endocrinol Metab 93: 2716-2721, 2008)

Infants & Toddlers
2000 1U/d;50,000 1U/wk
Safe




JBMR

Vitamin D Supplementation During Pregnancy:
Double-Blind, Randomized Clinical Trial of Safety
and Effectiveness
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Hollis et al JBMR 2012




A Serum Calcium (nmol/L) During Pregnancy by Treatment Group
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1 MILLION IU
VITAMIN D/DAY

AMS

1000 TU/TSP



ol \ Ca= 15.2 mg/dl

Ca mg/dl
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ESSENTIALLY EVERY TISSUE AND CELL HAS A VDR
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WHATIS THE
EVIDENCE THAT
TAMIN D AND
SUNLIGHT
DEFICIENCY
INCREASES
RISK OF DEADLY
CANCERS




Odds ratio

10 -

: Nine Oral Vitamin D Studies Combined
50% PROJECTED REDUCTION
. COLON CANCER WITH 1000 1U/D

**‘i\i__ ......... Dashed line shows ]
L LT R linear extrapolation

0.1 . . . — . . . . . . — —
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

Median total oral vitamin D intake IU/day

Garland et al 2005




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 &, Frank C. Garland?
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VITAMIN D & CANCER
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IS IT POSSIBLE
PROSTATE CELLS MAKE

1,25(0H), D

TO REGULATE
CELL
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Autocrine Regulation of

Cell Growth

71-OHase

25(OH)D = 1,25(0OH),D

CALCITROIC %
ACID

INACTIVE

Control of cell growth



Colon Cell
ﬂllitochondria \

~ 2000 Genes
Affected
By 1 25(OH)2D




WHAT IS
THE EFFECT OF
VITAMIN D ON

THE

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

1,25(0H),D,

Adams et al JCEM 1987






1849

Codliver oil - Rx Tuberculosis

Brompton Hospital
Records, 38 1849



Vitamin D Protects Against

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

Philip T. Liu 1, Steffen Stenger 2, Huiying Li 3, Linda Wenzel 2, Belinda H. Tan 1,
Stephan Krutzik 4, Maria Teresa Ochoa 4, Jiirgen Schauber 2, Kent Wu &,
Christoph Meinken £, Diane L. Kamen 7, Manfred Wagner &, Robert Bals 9,
Andreas Steinmeyer 10 Ulrich Ziigel 11, Richard L. Gallo ?, David Eisenberg 3,
Martin Hewison 12, Bruce W. Hollis 13, John S. Adams 12, Barry R. Bloom 14,
Robert L. Modlin 1
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,pDer Zauberberg” (Thomas Mann 1924)
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Serum 25-Hydroxyvitamin D and the Incidence of Acute
Viral Respiratory Tract Infections in Healthy Adults

James R. Sabetta''?*, Paolo DePetrillo®, Ralph J. Cipriani?, Joanne Smardin?, Lillian A. Burns®?, Marie L.
Landry?

Methodology/Findings: In this prospective cohort study serial monthly concentrations of 25-hydroxyvitamin D were
measured over the fall and winter 2009-2010 in 198 healthy adults, blinded to the nature of the substance being measured.
The participants were evaluated for the development of any acute respiratory tract infections by investigators blinded to
the 25-hydroxyvitamin D concentrations. The incidence of infection in participants with different concentrations of vitamin
D was determined. One hundred ninety-five (98.5%) of the enrolled participants completed the study. Light skin
pigmentation, lean body mass, and supplementation with vitamin D were found to correlate with higher concentrations of

25-hydroxyvitamin D. Concentrations of 38 na/ml or more were associated with a significant (p<-0.0001) two-fold reduction
I tHE FISk O Eevehpmg acute respiratory tract INTECLONS ana WILh a markea reguction in tEE percentages i anS i,

25(0OH)D=38 ng/ml

Citation: Sabetta JR, DePetrille P, Cipriani B), Smardin J, Burns LA, et al. {2010} Serum 25-Hyd roxyvitamin D and the Incidence of Acute Viral Respiratory Tract
Infections in Healthy Adults. PLoS OME 5(6): 211088, doi:10.137 1/journal pone 0011088




Randomized trial of vitamin D supplementation to prevent seasonal
iInfluenza A in schoolchildren

1-3

Mitsuvoshi Urashima, Takaaki Segawa, Minoru Okazaki, Mana Kurihara, Yasuvuki Wada, and Hirovuki Ida

Influenza A + School Children
Placebo 18.6%

+1200 1U Vitamin D 10.8%




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. Mathieu

Laboratory for Experimental Medicine and Endocrinology (LEGENDO), Catholic University of Leuven, UZ Gasthuisberg,
Onderwijs en Navorsing, Leuven, Belgium
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10,366 Children in Finland

WHO RECEIVED 2000 [U/D

Vitamin D
Risk Type 1 Diahetes After 31 Years

§ 88%

Hypponen et al. Lancet 2001




Annual age-adjusted incidence rates of type 1 diabetes, children <14 years
old, per 100,000 population, Finland, 1965-2005
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Beta-ISLET CELL

1,25(OH)D3

sulin

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

Ca > 1200 MG
+

VITD > 800 1U

Vitamin D Intake, IU > 800 I1U ., K

Fic. 1. Adjusted relative risk of incident type 2 DM in the Nurses
Health Study by calcium and vitamin D intake (52).




North-South Gradient in Mortality from MS

Z e

ZZ.

l i<O.8

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).




Vitamin D intake and incidence of
multiple sclerosis

E.L. Munger, MSe; 5.M. Zhang, MD, ScD); E. O'Reilly, MSc; M.A. Hernan, MD, DrPH, M.J. Olek, DO,
W.C. Willett, MD, DrPH: and A. Ascherio, MD, DrFH

Vitamin D Intake (>4001U/D)
Inversely Related To MS




Vitamin D Intake Is Inversely Associated With
Fheumatoid Arthritis

Results From the Iowa Women's Health Study

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

Vitamin D Intake (>4001U/D)
Inversely Related To RA
in Women

44%
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Vitamin could prevent arthritis

Scientists hope adding vitamin D
to the diet could help prevent
one of the most commmon and
painful forms of arthritis.

Dsteoarthrtis affects more than a
million people in the UK, many of
them elderly,

There is currently no cure and all
doctors can do is control pain and
keep patients active and mobile.

Ciger ane million in UE have

LRy o S W

'OSTEOARTHRITIS

El.uur

But scientists at the Royal Mational Orthopaedic Hospital (RROH), 10
Stanmore, Middlesex and University Caollege, London, are to study 600
patients to see if they can help prevent osteoparaosis of the knee,

They will study the patients over a three-year period to see whether a
simple tablet or supplement can help prevent cartilage destruction and
reduce pain.

They will measure the effects on the

e e e i e e e

We hope that by preventing



Beneficial effects of UV radiatign
on diseases other than cancer



Arteriosclerosis, , o
Thrombosis, and American Heart t’

Vascular Biology Association

JOURNAL OF THE AMERICAN HEART ASSOCIATION Learn and LiveSM

Serum 25-Hydroxyvitamin D Levels and the Prevalence of Peripheral Arterial
Disease. Results from NHANES 2001 to 2004
Michal L. Melamed. Paul Munter, Erin D. Michos, Jaime Unbair., Collin Weber,
Ivotirmay Sharma and Paolo Rageai

Arterioscler. Thromb. Vasc. Biol vublished online Apr 16. 2008:




calcitriol (pg/ml)

0

Jemrnal of the Amercan College of Cardiclogy Vel 41, Mo, 1. 2003
2005 by the Amercan Colkge of Cardiology Foundation IS8M OFA5-10 30,00

Publshed by Elevier Science Tne. 11 SG735

1092026244

Heart Failure

- - = —4 F ™ - -

Low Vitamin 1) Status: A Contributing Factor
in the Pathogenesis of Congestive Heart Failure?
Armin Zittermann, PHIX® Stetanie Schulze Schleicthot,” Gero Tenderich, MDA
FHeiner 1o, Berthold, MDD, PHD.$ Reiner Korfer, MDD 4 Peter Stehle, PEI

2 ) 3 I _— 2 - R A - 3 e g L J— _—
Bormn, Basg Oeynnbhausen, and .n"\.JCr.'-\.*.-'.'-'.u-_.'_ a.d. F nifda, Germany

NT-proANP (nmol/L)

normal range for healthy
adults <55 years

CHF patients < 50 years CHF patients = 50 years controls = 50 years

CHF-patients < 50 years ~ CHF-patients 2 50 years

07__—1__' )

controls 2 50 years
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Suppression of Renin
Transcription by VDR

- - Atheroscler;;is,
Activation Inflammation,

~jdative stress

> 200
Genes in ;=
Heart &  ;
Vessels

DNA binding

RNA Pol

| LVH




Circulation "¢

Learn and Live
JOURRMAL OF THE AMERICAN HEART ASEOCIATION

Vitamin D Deficiency and Bk of Cardwovascolar Dizease
Thomas J. Wang, Michasl J. Pencinz, Sarah L. Booth, Paul F. Tacgues, Erik Ingelsson,

Eatherine Lanter, Emelia J. Benjamin, Ralph B. DAzostmo, Myles Wolf and
Ramachandran 5. Vasan

2 DOL: 101161/ CIRCULATIONAHA 107 706127 g
Circuiztion is publisiad by the Amenican Hears Associztion. 7271 Greammalle Avamos, Dallas, TX
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First Ml >50% Increase
Associated
With Vitamin D Deficiency




Vitamin D Supplementation and Total Mortality

A Meta-analysis of Randomized Controlled Trials

Fhilippe Autier, MD; Sara Gandini, PhD

N A

..-L"'-u .-.r.uf N
All Cause Mortality
Decreased 25%

Optimal 25(OH)D> 30 nga/mi




Holick
What Else

Do you Have
2929929

Is there any evidence
That vitamin D
Can Have

Non-Calcemic
Health Benefits

In light of the

VITAL Study
229229




Specific attributes of the VITAL trial design that are relevant t

e 15,787 had blood samples available for analysis
e The mean (xSD) serum total 25-hydroxyvitamin D level at
baseline was

. 30.8:10.0 ng/mL

o Males 28.7 ng/mL Females 30 ng/mL

e 12.7% had levels below 20 ng/mL (50 nmol/L)

e 32.2% had levels from 20 to less than 30 ng/mL (50 to <75
nmol/L).

- By inference, 55.1% had “optimal
levels” of 25-hydroxyvitamin D




VITAL Study

I
No benefit for

Reducing

Cancer or CVD\

Risk




There was a 25%

Significant Decrease
1

Cancer I\/Iortalit

“Therefore, you may see a
reduction in cancer deat
not see a reduction in

the first dianosis which
miht take a much Ioner

trial,
” she said in a telephone
_ interview.

\

|



Is there any evidence
That vitamin D
Can improve

Immune Health
299999







Influence of vitamin D status
and vitamin D, supplementation
on genome wide expression of
healthy adult white blood cells

8 Adults 12 weeks Received
400 or 2000 1U/d X12 wks

Buffy Coat time 0 and 12 wks

Chip Analysis 22,500 genes
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Influenced by

ZNF223, ZNF175,MED?7,
D17,ZNF235,NF780A,

| | |
Vitamin D Supplementation Siads
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Can you Dissoclate

Vitamin D’s Calcium

Effect from
Non-Calcium Effects?
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Dose dependent effect of Vitamin D on
Calcium metabolism (PTH) and Immunity

A) 600 IU/day for 6 months

B) 4,000 IU/day for 6 months

C) 10,000 IU/day for 6 months




_ . 600 4000 10,000
Vitamin D Dose 1IU/D IU/D 1IU/D

(N=9) (N=13) (N=8)
Sex (Women) 6 8 S
Race (Non-White) 5 4l

Age (years) 26.3*x2 25.3+2 26.1*2

25(OH)D(ng/mL)before 17-115.9 22.5+5.7 17.8+3.3
supplementation
25(OH)D(ng/mL)after |24.3:4.1_39.7+3.8 78.6113.
supplementation
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4,000 IUs/day
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10,000 IUs/day
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Total genes 80 genes
Regulated Down

regulated




Total genes grp. v genes
Regulated Down
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Total genes EErV Ty Jry -4
J Regulated Down

10,000 IU regulated




\Do yobee

What | See
In this data
That supports
My Observations




25-Hydroxyvitamin D

59 | 12 ]

ry| 87 »

2] 96 [ I 84



“This dem\onstrates

Even though
Blood levels increased
To the same degree
Some had a robust

Genomic response
Others
Had Weak Response
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126
Total genes
Regulated

log2 (expression), Arm C (10000 1U/day)
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247 upregulated genes after 10000 1U/day for 24 weeks




The upregulated genes

This network Includes 4 clusters
that shows by 4 different colors.
The key genes In these clusters
are HIST1H2B, JUN, NFKB, TNF,

IL8, HSPAS, EIF4A and PRS. That

Control _cellular _proliferation,
iInflammatory  activity  and

Immune function




45 downregulated genes after 10000 1U/day for 24 weeks.
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TRIMSL
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The downregulated genes

are involved in the below molecular network
- The key genes in this network are

TLR1, CD180 and LRRN3.

The down regulated genes are

involving in the pathways related to
integral component of membrane
(specially in immune system).




The nutrigenomics breakthrough
Reverse age-related DNA damage * Prevent inherited disease

Lose weight and feel better

FEED

Eat to Turn Off

YOUR

Disease-Causing Genes

GENES

and Slow Down Aging

RIGHT

With Vitamin D




What about
Maintaining serum
Vitamin D levels

Is there any

Benefit
?2??




Dietary Vitamin D and Its Metabolites Non-
Genomically Stabilize the Endothelium

Christopher C. Gibson'?3%, Chadwick T. Davis'***, Weiquan Zhu', Jay A. Bowman-

Kirigin', Ashley E. Walker®, Zhengfu Tai®, Kirk R. Thomas', Anthony J. Donato® Lisa
A. Lesniewski®, Dean Y. Lj1-3-46.7.89+

min D pathway. Our data suggests the presence of an alternative signaling modality by

which D5 acts directly on endothelial cells to prevent vascular leak. The finding that Ds and
its metabolites modulate endothelial stability may help explain the clinical comrelations

between low serum vitamin D levels and the many human diseases with well-described vas
cular dysfunction phenotypes.

PLOS ONE | DOI:10.1371/journal.pone.0140370 October 15,2015




A hallmark of inflammation is the activation and destabilization of the endothelial cells
lining the vasculature, leading to dysfunctional nutrient exchange, inflammatory cell migra-
tion, and dysregulated activation of the clotting cascade [17, 18]. Endothelial destabilization

and activation occurs as a result of injury, altered hemodynamics, response to cytokines or

other inflammatory cues, as well as genetic diseases [ 19, 20]. Therapies designed to stabilize



Vitamin D3

25(OH)Ds3

1,25(0OH)2D3

D, and (N and O) 1.25(0H).Ds.

25(0H)D3
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Fold vehicle control

Fold vehicle control




Vitamin D3

Fig 1. Vitamin D stabilizes the endothelium. Dose/time resistance (endothelial stability) surfaces generated with ECIS are shown from 100 pM to 10 pM
and from zero to 21 hours for: (&) Ds; (F) 25(0H)D5; (K) 1,25(0H):D5. Detailed time-responses are shown at 1 nM and 10 pM respectively for: (B and C) Ds;
(G and H) 25(0H)D ; and (L and M) 1,25(0H);D;. Detailed dose-response are shown at 4 hours and 12 hours respectively for (D and E) D, (1 and J) 25(0H)
D, and (N and Q) 1,25(0H )0,



7-DHC (7-dehydro-
cholesterol)

Normal circulating levels*

Enhancement of
endothelial stability
(minimum active dose)

Enhancement of
endothelial stability

Skin

3 H
(Cholecalciferol)

25(0H)D3
(Calcidiol)

1,25(0OH)2D3
(Calcitriol)

CYP2R1
Liver

CYP27B1
Kidney




Vitamin D
Improves longevity
In

Nematodes \
TIXLLEL
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Cell Reports

Vitamin D Promotes Protein Homeostasis and
Longevity via the Stress Response Pathwa
skn-1,i1re-1, and xbp-1

Graphical Abstract

efl Raports 17, 1227-123

-

Vitamin D

enhanced
4o proleostasis

wtobhar 25 2016

._.'.

|
D3 L L L 125(0H),0,
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SKN-1 gst-4
}
‘
IRE-1
. XBP-1

survival

Genes

Authors

Karla A Mark, Kathleen J. Dumas, Dipa
Bhaumik, ..., Arvind Ramanathan,
Bradford W. Gibson, Gordon J. Lithgow

Correspondence

kdumasZbuckinstiute.org (K. D),
glithgow Ebuckinstitute.org (G.J.L)

In Brief

Maintenance of protein homeostasis is
crucial to cellular health and contributes
significantly to the lfespan of organisms.
Mark et al. demonsirate that vitamin D
supplementation promotes protein
homeostasis and slows aging inthe
nematode, C. elegans. These findings
identify a mechanizsm by which vitamin [
influences aging.



Highlights
¢ Vitamin D metabolsm is consernved betwean nematodes and
mammals

¢ Vitamin D prevents the age-dependent accumulation of SDS-

insoluble proteins

¢ Vitamin D enhances lifespan and protein homeostasis via
IHE-1, XBP-1, and SKN-1




Pediatrics. 2016 Jan;137(1). doi: 10.1342/peds.2015-1313. Epub 2013 Dec 31.

Vitamin D: A New Promising Therapy for Congenital Ichthyosis.

Sethuraman G', Marwaha RK?, Challa A°, Yenamandra VK®, Ramakrishnan L*, Thulkar §° Sharma VK*.

+ Author information

Abstract
Severe vitamin D deficiency and rickets are highly prevalent among children with congenital ichthyosis. We report an incidental observation of a
dramatic and excellent clinical response with regard to skin scaling and stiffness in children with congenital ichthyosis after short-term high-dose
vitamin D supplementation that has not been praviously described. Seven children with congenital ichthyasis (5 with autosomal recessive

congenital ichthyosis; 2 with epidermalytic ichthyasis) and severe vitamin D deficiency (and/or rickets) were given 60,000 IU of oral cholecalciferol
daily for 10 days under supervision. All children were subsequently put on recommended daily allowance of 400 to 600 IU of cholecalciferol. The

main out 2 had severe vitamin D
deficienc 60,000 Iu x 1 o Days radiologic evidence of rickets.
Significa gs. At 1 month, the skin had
- (600,0001U)

vas also observed in all
children.

cctive form of therapy in the
management of congenital ichthyasis with vitamin D deficiency.

Copyright © 2016 by the American Academy of Pediatrics.

PMID: 26721572  DOI: 10.1542/peds.2015-1313




60,000 IU X10 days
(600,000 1U)
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VITAMIN D

DEFICIENCY




11 February 2005

Vol.307  No.5711
Pages 797-996 $10

ADEQUATE _) B T

VITAMIN D
IS
NECESSARY
FROM BIRTH-
DEATH

| Einstein’s Legacy

¢ Challenges
In Physics



THERE IS NOW
A MOUNTAIN OF
EVIDENCE LINKING
VITAMIN D DEFICIENC
WITH CANCER
RISK & MORTALITY
AUTOIMMUNE DISEASES
TYPE 1 DIABETES
HYPERTENSION




Dlsease Burdon & Vltamm D De clency

2 Low Birth Weight i
| Stunted Growth |

\ Type 2 Dlabetes

.—"
o

Infectious Diseases [

o
a--

New

Autoimmune Diseases ..




WHAT IS A

NORNAL
VERSUS

HEALTHY

25(OH)D LEVEL
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How can we determine

what the optimal
ZSOHD Level should

be
Since there are SA

Man health
benefits)




GOOD MUSCLE STRENGTH
LOW CANCER RISK

LOW RISK AUTOIMMUNE &
HBP & CVD DISEASE

| would have to take
4000-5000 IU Dail

To achieve that level

N

_—

A

N Luxwolda et al Brit J Nutr 23,1:2012
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4040 ng/mL preferred




HOW MUCH
VITAMIN D

DO WE
NEED

PDIYVYIYIYI?




100 1U vitaMIN D3

RAISES 25(0OH)D
BY ONLY




MOST /
CHILDREN & ADULTS

- HAVE

25(OH)D ~18 -25 ng/m




Serum 25(0OH)D Levels (ng/ml)
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Adults 2000 IU
&

Children 1000 IU



Conquer
Vitamin D

Deficiency
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Bond Bread

now brings
sunshine vitamin-D

Never before supplied in sulficient quantity
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the beer with _— Illtd/tlm

WA M TN

WISH ... sings the racker. Flash . .. goes
the ball. That's energy —vigor—life.
ILITZ ves you energy like thac! Ic’s the
beer with SunsHiNE Vitamin D*,
First the quick, invigorating tang of fine
It and hops perfectly brewed under Prucisn
zymE CoNTROL

Then the more lasting benefits of Su
Virasmin D —pricel aid to vigor ...

and buoyant health

s spent indoors
rob us of sunshine benefits
in mid-summer. Bur ScHLITZ in brown
and ca gives you the Vitamin D you

need for vigoro healch.
It's cooling . . . refreshir . . - energizing
With all t tangy - . a1z flavor and

bouguet— ealth benefits—and at noincrease

od for you .. . bur ScHLiTZ, the
HINE ViTAMIN D, is extra good
drink it each day for health with
Jos. Schlitz Brewing Company,




Vl‘() help retain the peak of sunny sum-
mer energy—to help maintain rugged

istance all through Fall and Winter—
drink Scurrrz, with SunsaiNe ViTamin

As the summer sun heads south; as days
grow shorter and stormier—we get less and
less of sunshine's benefits. Likewise, our
ordinary foods are lacking in Sunshine
Vitamin D, so essential to robust vitality.

nLirz, with SunsmNe Viraymin D#, gives you
the sunny source of energy you neced the

7

whole year around. Beer is good for

you-—

but Scuurrz, with SunsaiNe Viramin D, is extra

»d for you. It has all the old-time ScuLrrz
Fravor anp Bouvouer brewed to mellow ripe
perfection under Precise Exzyme ControLn,

with new health ben 3 . . . and at
crease in price.

Drink Scuuirz regularly—every
day — for enjoyment—for energy.
Jos. Schlitz Brewing Company,
Milwaukee, Wisconsin.

WITH SUNSHINE VITAMIN-D
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Dr. Holick’s new book
shatters the myths
about UV and tanning
and establishes some
new realities







The Influence of Painful Sunburns and Lifetime Sun Exposure
on the Risk of Actinic Keratoses, Seborrheic Warts, Melanocytic
Nevi, Atypical Nevi, and Skin Cancer

Cornelis Kennedy, Chris D. Bajdik.* Rein Willemze, Frank R. de Gruijl, and Jan N. Bouwes Bavinck,
for the members of the Leiden Skin Cancer Study

Departments of Dermatology, Leiden University Medical Center, Leiden, The Netherlands; *British Columbia Cancer Agency, Vancouver,
British Columbia, Canada

Lifetime sun
exposure was predominantly associated with an in-

creased risk of squamous_cell carcinoma (p-va

trend = 0.03) and actinic keratoses (p-value for trend
<0.0001) and to a lesser degree with the two types of
basal cell carcinoma. By contrast, lifetime sun exposure
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Sunlight to Prevent

Melanoma
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Did you Knmﬁ
Most Melanomas

Occur on the

Least Sun Exposed Areas
4 2799997
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The Influence of Painful Sunburns and Lifetime Sun Exposure
on the Risk of Actinic Keratoses, Seborrheic Warts, Melanocytic
Nevi, Atypical Nevi, and Skin Cancer

Cornelis Kennedy., Chris D. Bajdik.™ Rein Willemze, Frank R. de Gruijl. and Jan N. Bouwes Bavinck.,
for the members of the Leiden Skin Cancer Study

Departments of Dermatology, Leiden University Medical Center, Leiden, The Netherlands; *British Columbia Cancer Agency, Vancouver,
British Columbia, Canada

[ « K

Bv contrast, lifetime sun exposure
aEEc'ar-:'d to be associated with a lower risk of 11'1alig—

nant melanoma, despite the fact that lifetime sun expo-
sure did not diminish the number of melanocytic nevi
or atypical nevi. Neither painful sunburns nor lifetime
sun exposure were assoclated with an increased risk
of seborrheic warts. Key wovrds: actinic keratosesfatypical
nevifmelanocytic nevifseborrheic wavts/skin cancer/ultraviolet

licht. J Invest Dermatol 120:1087 —1093, 2003




ANCESTORS APPRECIATION OF THE
SUN FOR ITS LIFE GIVING BENEFITS




UNENLIGHTENED DERMATOLOGISTS
VIEW OF THE SUN'S EFFECT ON HEALTH




ALWAYS WEAR
A SUNSCREEN

RYPRIV.PL

NTELL WWWATARWA

DERMATOLOGIST ADVISING ABOUT SUN EXPOSURE
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NEVER BE
EXPOSED

TO THE SUN
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~ 40% Australians D-Ficient




The vitamin D status of Australian dermatoloaists

2009 British Association of Dermatologists » Tinical and Experimental Dermatology

Australian dermatolc;g-i.st

. 87% < 20 ng/ml

ﬂ
87% Vitamin D Deficient
end of Summer
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What about skin
cancer

And

Sun damage
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dERER AL DERMATOLOGY Hmsh J-:-Jlrﬂl-:-:ij-:-rrrn:t-HFI:-}_.':
Concument beneficial (vitamin D production) and hazardous
(cutaneous DNA damage) impact of repeated low-level

summer sunlight exposures®

G4 felton' WS Cooice ™ 8. KLY UL Besw ' AR Wehh? PWMW_ iam™ PR de Gaglil™ A Vailm 20d
LE fhodes’

Conclusions Low-dose summer sunlight exposures confer vitamin D suthciency in

light -skinned people concurrently with low -level, nonaccumulating DNA damage.
The same exposures produce minimal DNA damage but less vitamin D in

brovwn-skinned people. This informs tailoring of sun-exposure policies.




Skin type 2

. - ~21 ng/mL
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YOU CAN
GET IT FROM
DIET !!!




YOU CANNOT
GET IT FROM
DIET




THE PUBLIC NEEDS TO BE
AWARE OF THE INSIDIOUS
CONSEQUENCES OF
VITAMIN D DEFICIENCY







" WHEN CAN YOU MAKE
VITAMIN D 2222

How about an App???

http://dminder.info


http://dminder.info/




+ 4000 1U Vitamin D3
+ MTV=1000 1U
+ 3 glasses milk = 300 IU

My Vitamin D Intake
~6000 IUIDay

BMTITTEYT -,---

My 25(OH)D 62 nglml

#3

Patent Pendm > c—— ¢ .
AUST L 174934 : ;
A Practmoner Only



Vitamin D
Deficiency
Is The
Most COMMON
Medical Condition

DrHolick.com



CAUSES VITAMIN D DEFICIENCY CONSEQUENCES

Holick NEJM July 07




/
There Is No
Downside
To
Increasing
Vitamin D
Intake !N

DrHolick.com
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You Do Not Need To .
Be A Genius To Know (&




@Jﬁ o \we need to>

-Screen everyone
For their

25(0H)D levels

2399999999999




( No \

But Yes
BMI>30
Malabsorption
Meds/AEs., Gic
Sarcoidosis

Ben quoi ?




MICHAELF HOLICK, Ph.D., M.D.

Forew«  ANDREW WEIL, M.D.

"THE
VITAMIN D

SOLUTION
A 3-Step Strategy to Cure Our

Most Common Health Problems

DrHolick.com




Vitamin D
Can help Improve
Your Healtl\
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