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Vitamin D Vocabulary

> Vitamin D3 = Cholecalciferol
» Vitamin D2 = Ergocalciferol

» 25 Hydroxy Vitamin D3 = 25(0OH)D3 =
25(0H)D = 25 Hydroxy Cholecalciferol
= Calci ol = Vitamin D blood test =
Vitamin D serum level

» 1, 25 Dihydroxy Vitamin D3 =
1,25(0OH),D =

» 1, 25 Dihydroxy Cholecalciferol =
Calci ol



Vitamin D math
> 1 microgram = 40 IU
» 1 milligram = 40,000 IU
»> nmol/L divided by 2.49 = ng/mL

» 100 IU D3 per day raises Calcidiol 1
ng/mL

» Vitamin D Deficiency: < 20 ng/mL
25(0H)D

» Vitamin D Insufficiency < 32 ng/mL

» 25(0OH)D reference range 32-100

» 25(0OH)D optimal range  50-120 ??
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» What is one of the cheapest and
easiest intervention in medicine that
would save the most lives and the
most money?



Disease Incidence Prevention by Serum 25(0OH)D Level
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Vitamin D Pandemic

» Balanced diet or living near equator

Nnot

sufficient

» Everyone who does not get lots of
sun or ingests at least 2000-10,000

IU
anc

ner day is at high risk for skeletal
non-skeletal consequences

> Hig

N rates of Vitamin D Deficiency:

» USA, Europe, Middle East, India,
Asia, Australia and New Zealand



Vitamin D Deficiency - USA

» All age groups from children to elderly
» Especially African Americans

» USA: Very Low 25(OH)D = Calcidiol<20
ng/mL

o 36% age 18-29
e 42% African American women 15-49
« 41°% Outpatients 49-83
« 5/7% Inpatients
» Europe: 28-100% of healthy adults

» Holick, MF. High Prevalence of Vitamin D Inadequacy
and Implications for Health.. Mayo Clinic Proc.
2006:81(3):353-373



Inhibits Cutaneous Vitamin D Production

» Clothing, Cultural Practices
> Sunscreen

» Latitude > 37 in winter, Early and
late hours

» Skin pigmentation
» Body fat

» Age: 70 y/o produces 4 x less than
20 y/o

> Drugs



Few foods contain vitamin D

» Cod liver oil, 1 Tbs (15 mL)
1,360 IU

» Fatty fish species, :

« Herring, 85g (3 0z)
1383 IU

« Catfish, 859 (3 0z)
425 TU

« Salmon, cooked, 3.5 oz
360 IU

« Mackerel, cooked, 3.5 oz,
345 IU

e Sardines. canned in oil. 1.75 oz.



Proportion of Rickets Prevented,
by Serum 25(OH) D Level
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Source: Arnaud SB et al. Serum 25-hydroxyvitamin D
In infantile rickets. Pediatrics. 1976 Feb;57(2):221-5






Rickets

» Chronic Severe Vitamin D deficiency in
children

» Bone deformation due to poor
mineralization

» Disrupts chondrocyte maturation and
inhibits mineralization of growth plates

» Widening of epiphyseal plates at the end
of long bones

» Secondary hyperparathyroidism -
phosphaturia and hypophosphatemia



» When rachitic child begins to stand,
gravity causes bowing of long bones
in lower extremities

» Bowed legs and knocked knees
o« USA
« 1900 very common in cities

« 1950 almost eradicated with dietary
supplements

« 2000 increasing cases, especially black
children breast fed

» Non D Deficiency forms of rickets
due to genetic enzyme deficiencies



Adults with Severe Vitamin
D Deficiency

» Secondary hyperparathyroidism

» Increased bone loss

» Decreased BMD

» Osteoporosis

» Increased fragility and fracture risk



Estimated Proportion of Conditions Preventable
by Specified Range of Serum 25(OH) D Level
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Estimated Proportion of Cancers Preventable
by Specified Range of Serum 25(OH) D Level

All cancers combined
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VitaminD Deficiency

e At least 17 varieties of cancer

e Heart disease, stroke, hypertension
e Autoimmune diseases, MS

e Diabetes, type 1 and 2

e Depression

e Chronic pain

e Osteoarthritis



o Osteoporosis

e« Muscle weakness

o Periodontal disease

e Childhood bone health
e Infectious disease

e and more



Vitamin D physiology

» Technically not a "vitamin"

» Vitamin D is in a class by itself.

» [ts metabolic product, 1,25
dihydroxyvitamin D = calcitriol, is a
secosteroid hormone that targets over
1000 genes

» Every cell has a vitamin D receptor that
responds to 1,25 dihydroxyvitamin D



http://www.vitamindcouncil.org/reference/glossary-C.shtml
http://www.vitamindcouncil.org/reference/glossary-S.shtml

> Calcitriol - Kidneys via 25(0OH)D3-1-
hydroxylase

» Most potent steroid hormone
» First pathway

« Calcitriol - kidney -circulates to maintain
blood calcium levels

» Second Pathway

« cellular genomic and non genomic effects and
that is where all the action is.

» The amazing health benefits of vitamin D
discovered in the last 10 years are from the
second pathway



http://www.vitamindcouncil.org/research.shtml
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Calcidiol

» Storage form of vitamin D

» Calcidiol is what fills your vitamin D
gas tank.

» After your liver turns cholecalciferol
into calcidiol

> Calcidiol follows one of two
pathways.



» Calcidiol (25-hydroxyvitamin D) is a
prehormone that is directly made
from cholecalciferol.

» When being tested for vitamin D
deficiency, calcidiol is the only blood
test that should be drawn.

> Vitamin D blood levels= “calcidio
levels.

III


http://www.vitamindcouncil.org/vdds.shtml
http://www.vitamindcouncil.org/vdds.shtml
http://www.vitamindcouncil.org/vdds.shtml
http://www.vitamindcouncil.org/vdds.shtml

» Calcidiol is converted to calcitriol in
many tissues including prostate,
colon, breast, lung, immune cells,
monocytes macrophages

» Regulates cell growth controls
immune function, controls genome



> Cholecalciferol = Vitamin D3

« Cholecalciferol - naturally occurring form of
vitamin D.

« Cholecalciferol -made in large quantities
when sunlight strikes bare skin.

« Can synthesize 20,000 IU per day by direct
sun exposure at lower latitudes especially
with sweating in the sun

o Supplement D3= sunlight D3



Secosteroid hormone
Vitamin D3 = Cholecalciferol
"B” Ring is "Broken”




Supplements

Vitamin D Synthesis

7-dehydrocholesterol
in skin

Sun
exposure

Cholecalciferol (D,) Ergocalciferol (D,)

25-hydroxylase
in liver

25-hydroxyvitamin D
1-alpha-hydroxylase
in kidney

1,25-dihydroxyvitamin D
(1,25-dihydroxycholecalciferol
or calcitriol—active)

Binding to vitamin
D receptors

Biological actions




Serum 25(OH)D by oral intake of vitamin D,
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Why are old Vitamin D3 limits wrong

» Can synthesize as much as 26,000 IU per
day in the sun

> Lowest intake of Vitamin D3 associated
with hypercalcemia - 40,000 IU per day
for several months

» 300,000 IU per week produced
hypercalcemia and 25(OH)D >400 ng/mL

» Vieth, Reinhold. Critique of the Considerations for
Establishing the Tolerable Upper Intake Level for Vitamin D:
Critical Need for Revision Upwards. Journal of Nutrition.
Symposium 2006



Safety of vitamin D3 in adults with
multiple sclerosis.

o 28 weeks. Doses increased from 28,000 to:
e 280,000 IU/week = 40,000 IU/day
e Calcidiol rose from 31 to 155 ng/mL

e No hypercalcemia or other metabolic
disturbance or toxicity

e Disease progression and activity -not affected

e Gadolinium-enhancing lesions decreased from
1.75to 0.83 (P = 0.03).

Kimball, S. Safety of vitamin D3 in adults with
multiple sclerosis Am J Clin Nutr. 2007
Sep;86(3):645-51
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Short- and long-term safety of weekly
high-dose vitamin D3 supplementation
in school children

Placebo or 14,000 IU/week or 1400 IU/week x 1 year
Safety of 10,000 IU/day established in adults
10-17 year olds

1400/week Calcidiol increased from 15 to 19 ng/mL
14000/week Calcidiol increased from 15 to 36 ng/mL

No hypercalcemia or toxicity
Better BMD with 14000 per week

Maalouf ] et al. Short- and long-term safety of weekly
high-dose vitamin D3 supplementation in school
c7:r(1)illdren. J Clin Endocrinol Metab. 2008 Jul;93(7):2693-



Hathcock et al. AJCN 2007: 85 6-18

VITAMIN D INTAKE & TOXICITY*
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Is 2 million IU’s/d of Vit D toxic?

» Gary Null accidentally consumed 2 million
IU D3 daily for 1 month due to
manufacturer error.

» excruciating fatigue along with bodily
nain” and bleeding “from within his feet”

» Recovered ? after 3 months
» Law suit still pending
» Vitamin D Newsletter August 6, 2010




200,000 IU to 500,000 IU/d?

o Arthritis improved in 75%

« 10% with diarrhea, nausea, thirst and
weakness...no deaths

» Dreyer I, Reed CI. The treatment of
arthritis with massive doses of vitamin D.
Archives of Physical Therapy.
1935;16:53/7-43



Annual high dosage Vitamin D

» 500,000 IU po single dose annually vs
nlacebo

» Falls (RR 1.15) and fractures (RR 1.26)
nigher in Vitamin D group, esp 1st
3 months

> No toxicity seen

» Sanders, K et al. Annual High-dose
Vitamin d and Falls and Fractures in
Women. JAMA May 12, 2010, Volume 303




Molecular Actions of Vitamin D
Contributing to Cancer Prevention

» Vitamin D or metabolites have direct inhibitory
action on initiation and progression of various
cancers

» Renal production of Calcitriol regulates Calcium
metabolism with PTH

» Extra renal production of Calcitriol relates to
cancer risk

» Calcitriol is anti-inflammatory and turns off
NFKB

» Growth Arrest of malignant cells

» Fleet, James PhD. Molecular Actions of Vitamin D Contributing to
Cancer Prevention. Molecular Aspects of Medicine. 2008



Cancer Prevention

> Cell Junction effects
> Apoptosis
> Anti-Metastasis

» Primary molecular action of Calcitriol
is binding to Vitamin D Receptor
(VDR) , a member of steroid
hormone receptor superfamily

> Initiates gene transcription



» VDR needed for growth arrest of
cancer

» Calcitriol also has non-genomic rapid
actions

> Binds to cell membrane

» VDR turns on genes for increase in
production of IGFBP-3

» Cancer can turn off CYP27b1
inhibiting Calcitriol production



> More CYP 27b1l - less cancer
> More CYP 24 - more cancer

P27b1 CYP24
(A) 250HD Er——)— 1,25(0H); D smmmsssed- 1,24,25(0OH)s D

l (degradation)

VDR/transcription




SNPs in CYP24A1

> Differerent cancer risks could be due
to SNPs in Vitamin D metabolism

» Roff Aet al. A novel SNP in a vitamin
D response element of the CYP24A1
promoter reduces protein binding,
transactivation, and gene expression.
J Steroid Biochem Mol Biol. 2008 Sep
6.




SKIN COLOR & VIT D SYNTHESIS

= total body
exposure to
0.054)/cm? UV
(1.5 MED for
light skinned
individuals)

= Holick Ann NY
Acad Sci 1985
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Vitamin D Status in Primates

and Early Humans

Serum 25(0OH)D nmol/L

80
Humans
40 exposing
5 full skin
Old-World Primates surface to
Sunshine’s
UvB

Winter
43° N
Latitude
80
Blood
Levels Northern People
“Normal™ wnen taking 4003?31@3;

1000 IU/day
Physiological adult intake

Sources, include Cosman, Osteoporosis Int 2000; Fuleihan NEJM 1999; Scharla Osteoporosis Int 1998; Vieth AJCN 1999, 2000



Vitamin D and inflammation

» Inversely associated with CRP and
frailty

> Inhibits NFKB

> Boxer RS et al. The Association Between
Vitamin D and Inflammation with the 6-Minute
Walk and Frailty in Patients with Heart Failure.
J Am Geriatr Soc. 2008 Jan 5

» Szeto, FL et al. Involvement of the vitamin D
receptor in the regulation of NF-kappaB

activity in fibroblasts. J Steroid Biochem Mol
Biol. 2007, March




» Peterson C et al. Serum TNF alpha

concentrations are negatively
correlated with 25(OH)Vitamin D in
healthy women. J. Inflamm, July 2008

v = 1.45095 —0.00393x
R2 = 0.0605
P=0.0463%

== P i tad
L = L

Serum THNF-alpha { pg/ml )
[

1000 150.0
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Vitamin D - approx 800 IU/day and
Fx risk
100,000 IU/4months

x |7 ) N = 2,686

En 08] - _—33% _ = ages 65-85

=4 __ = 5yrRCT
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Bischoff H et al. J Bone Min Research, 2003, 18: 343-351

VITAMIN D & RISK OF FALLING*

1.0 5

= 122 women
= Age: 63-99 ey A
= DB-RCT

> Ca 1,200 mg/d

> Ca+8001IUVitD
= 12 week duration

= 25(OH)D 12 ng/mL sl
at baseline

0.6 /]

0.4 -

Fall Risk

0.0
Ca only Ca+D



Vitamin D - WHI

» 400 D3 + 1200 Calcium/day

> Increase BMD

» Non-significant decrease in hip fx
» No change in 25(0OH)D

» 17% increase in kidney stones

> Total dose of Calcium was 1100
background + 1200

» The usual hormones of WHI or placebo

» Jackson Rd et al. Calcium plus vitamin D
supplementation and the risk of fractures. N Engl J
Med. 2006 Feb 16;354(7):669-83.



BMD, Calcium, Vitamin D

> 25 OH D3 > 50 nmol/1=20 ng/dl
» Calcium intake > 566 mg/d

» More Calcium-no improvement hip BMD
» More Vitamin D- improvement hip BMD
» <20 ng/dl calcium intake improves BMD

» Correcting Vitamin D status more important
than Calcium intake

» Bischoff-Ferrari, H et al. Dietary calcium and
Serum 25 Hydroxyvitamin D status in relation
to BMD among US adults. Journal of Bone and
Mineral Research, 2009 Vol 24 Number 5.




VIT D & NEUROMUSCULAR FUNCTION*

1359 men & women;
mean age /5.5

= Amsterdam longitud.
aging study
= peuromuscular

performance
measured on a scale

of 0 to 12 (higheris
better)

= each step statistically
significant

*Wicherts et al. JBMR. 2005.

Performance Score

O -
81
7 41
641

o = N W A U

<25 25-50 50-75 >75
SERUM 25(OH)D



D deficient girls can’t jump

» Higher 25 OH D3 levels:

« Improved jump height, velocity and
force

» Ward KA et al. Vitamin D status and
muscle function in post-menarchal
adolescent girls. JCEM 2009
Feb;94(2):559-63



Vitamin D and Depression

» 250H D3 < 40 nmol/l = 16 ng/ml =
Depression

» 20,000 -40,000 IU/wk for 1 year
improved

» Jorde et al. Effects of vitamin D
supplementation on symptoms of
depression in overweight and obese
subjects: randomized double blind
trial. J Intern Med. 2008 Sep 10



Vitamin D and Brain

» D insufficiency > 2X dementia,
Alzheimers disease and stroke, and MRI
indicators of cerebrovascular disease

» Buell, J et al. 25 Hydroxyvitamin D,
dementia and cerebrovascular pathology
in elders receiving home services.
Neurology 2010;74:18-26



DEATH & DEBILITY

= Amsterdam
Longitud. Aging
Study

= N=1509

= 6-yr followup

= evaluated
likelihood of
independent living
& of dying

= Visser et al. (AJCN;
2006; 84:616-22)

1.0

0.5 1

BH<25
E25-49

B50-75
O=75

Independent

Surviving




VIT D & CARDIOVASCULAR DISEASE

= 1739 Framingham =2
Offspring members 80 % increase
= age: 59 yrs in risk

53 % increase
= follow-up: 5.4 yrs in risk
= 120 individuals developed

a CV event

= HR calculated against
25(OH)D values > 15 ng/mL

= Wang et al. Circulation 054---
2008

Hazard Ratio

<10 2 ) > 15
ng/mL ng/mL ng/mL




Table 3. Age-, Sex-, and Race-Adjusted Prevalence and ORs of Select Cardiovascular Disease Risk Factors
Between the First and Fourth Quartiles of Serum 25(0H)D Levels

. __________________________________________________________________________________________________________________________________________________________|]
Prevalence of Cardiovascular Risk Factor

| |
st Quartile Ath Quartile

Risk Factor (<21 ng/mL}) (=37 ng/mL) OR (95% Cl) PVvalue
Blood pressure =140/=30 mm Hg 20.46 15.10 1.30(1.13-1.49) 00
Fasting bood glucose level, mg/dL

110-125 6.96 3.25 2.15(1.69-2.74) <= 00

=176 6.85 .38 1.98 (1.57-2.51) <=.001
History of diabetes mellitus 6.96 3.28 1.73 (1.38-2.16) <001
Body mass index =30* 24,69 11.50 2.29(1.99-2.63) <0
Triglyceride level =150 mg/dL a32.86 £3.84 1.47 (1.30-1.65) = .00
Total cholesterol level =240 mg/dL 19.98 15.92 0.97 (D.85-1.11) i)
Non-HDL cholesterol level =150 mg/dL 48.99 4149 1.04 (0.93-1.16) 1]
Serum albumin level <3.5 g/dL 207 1.57 2.90 (1.89-4.46) <,001
eGFR <60 mL/min per 1.73 m? 512 427 1.08 (0.87-1.35) A7
ACR =200 for males/=300 for females 1.59 0.76 2.54 (1.65-3.48) = 00

Abbreviations: ACR, albumin-creatinine ratio; Gl, confidence interval; eGFR, estimated glomerular filtration rate; HOL, high-density lipoprotein; 25{0H)D,
25-hydroxyvitamin D; OR, odds ratio.

81 conversion factors: To convert cholesterol to millimoles per liter, multiply by 0.0259; glucose to millimoles per iter, multiply by 0.0555; 25{(0H)D to
nanomoles per liter, multiply by 2.496; triglycerides to millimoles per liter, multiply by 0.0113.

*(Calculated as weight in kilograms divided by the square of height in meters.

» Martins D et al. Prevalence of Cardiovascular Risk
Factors and the Serum Levels of 25-Hydroxyvitamin D

in the United States. Arch Intern
Med. 2007;167(11):1159-1165.




Independent Association of Low Serum
25-Hydroxyvitamin D and 1.25-
Dihydroxyvitamin D Levels with All-
Cause and Cardiovascular Mortality

» Lowest Quartile <17.8ng/mL had a
26% increase in mortality

» Dobnig, Harald et.al. Independent Association of
Low Serum 25-Hydroxyvitamin D and 1.25-
Dihydroxyvitamin D Levels with All-Cause and
Cardiovascular Mortality. Archives of Internal
Medicine. 2008:168(12):1340-1349.



VIT D & BLOOD PRESSURE*

= 1811 men & women
with measured
25(OH)D levels**

= 4 yrs observation |
= 97 cases of incident |
hypertension

= RR computed for
25(OH)D <15ng/mL
vs. >30 ng/mL

10 1

Relative Risk
|

0.1 A
>30 <15

*Forman at al., 2007;Hypertension 49:1063
** Health Profs Follow-up Study & Nurses Health Study



Coronary Heart Disease

> Graded increase in cardiovascular risk
across categories of calcidiol, with
hazard ratios of 1.53 for levels 10 to
<15 ng/mL

» and 1.80 for levels <10 ng/mL
»>P =.01

Wang TJ et al. Vitamin D deficiency and risk of
cardiovascular disease. Circulation. 2008 Jan
29;117(4): 503-11.



CHD - Vitamin D
Mechanisms

» Reduces blood pressure

» Reduces risk of infection.

» Increases insulin sensitivity.
» Reduces circulating cytokines

Gannage-Yared MH et al. Effects of a short-term calcium
and vitamin D treatment on serum cytokines, bone
markers, insulin and lipid concentrations in healthy
post-menopausal women. J Endocrinol Invest. 2003
Aug:26(8): 748-53.



Vitamin D and
Cardiovascular Diseases

» Vitamin D insufficiency
o Hypertension
o Diabetes and metabolic syndrome
o Left ventricular hypertrophy
o Heart failure
o Chronic vascular inflammation

» Mascitelli L et al. Vitamin d deficiency
and cardiovascular diseases. Recenti
Prog Med. 2010 May;101(5):202-11



Vitamin D, Type 2 Diabetes,
Mechanisms

» Vitamin D replenishment improves glycemia
and insulin secretion in patients with type 2
diabetes

» Vitamin D receptors (VDR) and vitamin D-
binding proteins (DBP) in pancreatic tissue

» Regulation of plasma calcium levels, which
regulate insulin synthesis and secretion

» Direct action on pancreatic beta-cell function.

Palomer X et al. Role of vitamin D in the
pathogenesis of type 2 diabetes mellitus.
Diabetes Obes Metab 2008 March;10(3)185-97.



DIABETES & 25(OH)D

= Scragg et al., 2004
Diabetes Care
27:2813-18

= NHANES-III
= 6,228 adults

= plasma glucose
independently
predicted by BMI
& serum 250HD
(fasting and 2 hr
post load)
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NEONATAL VIT D & DIABETES*

= 10,366 northern
Finnish children

= 2000 IU Vit D/d 15 th
year of life

'ID-:

= prevalence of
type | diabetes
assessed at age 21

Relative Risk

* RR calculated vs. no
supplementation

*Hypponen et al., Lancet 2001;358:1500-03 Vitamin D Administration



Infectious Diseases

» Calcitriol induces production of human
cathelicidin (LL-37) a polypeptide
antimicrobial

» LL-37 can fight bacterial and viral
infections.

Mookherjee N et al. Cathelicidins and functional
analogues as antisepsis molecules. Expert Opin Ther
Targets. 2007 Aug:11(8);993-1004.



VITAMIN D & TUBERCULOSIS*

= 67 pts with pulmonary Sputum Conversion (%)

TB 100
= standard treatment

90 -
for all

= n addition, 80 1
randomized to either

vit D 10,000 IU/d or 0T
placebo

60 1

= P=0.002

50

Placebo Vit D

*Nursyam et al., Acta Med Indones 2006



Vitamin D: the alternative
hypothesis.

» Granulomas of Sarcoidoisis can produce
excess calcitriol.

» Use vitamin d with caution in this setting.

» "Marshall Protocol” theory (no data
available)



Hypotheses of Marshall Protocol:

o Vitamin D from sunlight is different than
vitamin D from supplements.

o Vitamin D is immunosuppressive and the
low blood levels of vitamin D found in many
chronic diseases are the result of the
disease and not the cause.

o Taking vitamin D will harm you, that is,
vitamin D will make many diseases worse,
not better.




Marshall protocol

« Avoidance of foods and supplements
containing vitamin D

« Avoid exposure to natural light and
bright lights.

« Pulsed antibiotic therapy and ARB'’s

« This enables immune system to
destroy intracellular bacteria over 1-3
years

Marshall, TG et al. Autoimmun Rev. 2009
Jul;8(8):639-44.
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Report on a Case of Systemic
Sarcoidosis treated according to the
Marshall Protocol.

39 y/o female with diagnosis of
sarcoidosis

Keisuke Arasaki MD, PhD

26t Conference of the Japan Society
of Sarcoidosis and other
Granulomatous Disorders
Symposium 1, October 2006



Autoimmune Diseases

» The strongest evidence for a beneficial effect of
vitamin D in reducing the risk of autoimmune
diseases is for multiple sclerosis (MS) and type
1 diabetes mellitus.

» For MS, the evidence points to the direct and
indirect regulation of T cell development and
function by vitamin D and cytokine expression.

Cantoma MT et al. D-hormone and the immune system. J
Rheumatol Suppt. 2005 Sep:76;11-20.

Cantoma MT. Vitamin D and its role in immunology,
multiple sclerosis and inflammatory bowel disease.
Prog Biophys Mol Biol. 2006 Sep:92(1); 60-4.
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Vitamin D and Multiple
Sclerosis

» 7/ million US military personnel.

» The OR for the highest quintile,
corresponding to calcidiol levels
higher than 99.1 nmol/L, was 0.38
(95% CL, 0.19-0.75; P= 0.006).

» The inverse relation with multiple
sclerosis risk was particularly strong
for calcidiol levels measured before

age 20 years.
Munger KL et al. JAMA 2006 Dec 20;296(23);2832-8.



VITAMIN D & CANCER*

1179 healthy women
aged 66.7 = 7.3
four year trial
1032 finished (87.5%)
baseline 25(OH)D: 71.8 nmol/L = 20.3
three treatment groups:
> control
> Ca (1400-1500 mg/d)
> Ca plus D; (1100 1U/d)
achieved 25(OH)D: 96 nmol/L + 21.4

» Lappe JM et al. Vitamin D and calcium
supplementation reduces cancer risk: results of a
randomized trial. Am J Clin Nutr. 2007
Jun;85(6):1586-91


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Lappe JM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Lappe JM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Lappe JM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Lappe JM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Lappe JM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Lappe JM"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Fraction Cancer-Free
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0.96 H
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0.90

VITAMIN D & CANCER*"

Placebo

2 3
Time (yrs)

4 5
*Lappe et al. AJCN 2007



Lappe,] AJCN 2007/

> Serum Calcidiol levels rose from 71.8 nmol/I
(28.7 ng/ml) to 96 nmol/l (38.4 ng/ml).

» The all-cancer incidence for women over the
age of 55 years at time of enrollment was
reduced by 77% between the ends of the
first and fourth years of the study.



15 Vitamin D-Sensitive

cancers

» Vitamin D-sensitive cancers with strong
support after accounting for other
factors:

« Gastrointestinal: Colon, esophageal,
gallbladder, gastric, pancreatic, rectal,
small intestinal.

« Urogenital: Bladder, kidney, prostate.
« Female: Breast, endometrial, ovarian.

« Blood: Hodgkin’s lymphoma, non
Hodgkin’s lymphomas.
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Cancer Mortality Rates by State Economic Area (Age-adjusted 1970 US Population)
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Harvard Cohort Study, Vitamin D, Cancer

» Giovannucci developed a vitamin D index based
on vitamin D from oral intake and UVB
production and controlled for other factors.

» Significant inverse correlations with vitamin D
were found for colon, esophageal, oral,
pancreatic and rectal cancer and leukemia.

» Insignificant inverse correlations were found for
bladder, gastric, lung, prostate and renal
cancers.

» Male cancer deaths could be reduced by 29% for
1500 IU vitamin D3/day.

Giovannucci, E et al. Prospective study of predictors of vitamin D status and
cancer incidence and mortality in men. J Natl Cancer Inst. 2006 Apr

5;98(7);451-9.



Vitamin D Explains Much of the
Breast Cancer Disparity

» Black American women have a mortality
rate 25% higher than white women in

state by state COmpariSOnS. .(Atlas of Cancer
Mortality Rates, NCI)

» This corresponds to a summertime serum

calcidiol difference of 20 ng/mL.
(Lappe et al, 2006, Garland et al. 2007)

» Black women have 18 ng/mL lower
calcidiol levels in Boston in summer than
white women. (Harris and Dawson-Hughes, 1998)
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Source: Freedman DM, Looker AC. Shih-Chen C. et al. Prospective study of serum vitanun D and cancer mortality in the
United States. J Natl Cancer Inst 2007:99:1594-602.




US Vitamin D-Sensitive Cancer

Deaths
> Digestive system 118,000
> Breast 41,000

» Genital system 51,000
> Urinary system 27,000

» Lymphoma 20,000

> Total 257,000

> 46% of all cancer deaths in the US in
2007

Jemal,A et al. Cancer Statistics. 2007, CA Cancer J Clin. 2007
Jan-Feb;57(1)43-66.



Treatment of Upper Respiratory
Viral Disease

» Anecdotal but Safe
» 2000 IU/kg x 3 days
» 150,000 IU per day for 75 kg person

» Cannell JJ, Hollis BW. Use of vitamin
D in clinical practice. Altern Med Rev.
2008 Mar;13(1):6-20.



Viral respiratory infections

» 38 ng/ml levels — 2X decrease of acute
resp infection with decreased sick days
(p<.0001)

» Sabetta, James et al. Serum 25
Hydroxyvitamin D and the Incidence of
Acute Viral Respiratory Tract Infections in
Healthy Adults. Plosone June 2010
Volume 5 Issue 6



Problems with influenza as

infectious disease from sick to well

» Why is influenza seasonal and where is virus
between epidemics?

> Why in the winter in temperate areas and rainy
season in tropics?

» Why explosive and stop abruptly?

> Why are epidemics in similar latitudes
concurrent?

» Why is secondary attack rate so low?

» Why did epidemics spread rapidly before
modern transportation

» Why does inoculation of sero-negative humans
fail to cause consistent illness?

» Why no change in mortality despite vaccines?



“"The snot study”

» Donors: 1-3 day of disease

» Collected mucous secretions of mouth, nose,
bronchi mixed together

» 1cc of the “stuff” sprayed into 10 volunteers
throat and eye. No got sick.

» Recipients: Navy volunteers. None had flu the
year before

» Rosenau MJ]. Experiments to determine mode of
spread of influenza. JAMA 1919, 73:311-313



Influenza and Vitamin D
e Seasonal Variatioqwinter

e 1,25(0OH)2D acts as an immune system modulat

e Prevents excessive expression of inflammatory
cytokines and increases the 'oxidative burst'
potential of macrophages

e Dramatically stimulates the expression of potent
anti-microbial peptides, which exist in heutrophils
monocytes, natural killer cells, and in epithelial ¢

lining the respiratory tract.

Canell J et al. Epidemic influenza and vitamifpidemiol Infect2006
Dec;134(6):11240.
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Adapted from: Aloia JF, Li-Mg M. Epidemic influenza and vitamin D. Epidemiol Infect 2007
135:1095-1096. Used with permission.



Vitamin D and H1IN1

> HIN1 outbreak at Central Wisconsin
Center (CWC)

» Patients (275) with disabilities monitored
and supplemented with vitamin D.

» 2 cases of HIN1 in residents, 103 staff
members=0.73% of residents were

affected, as compared to 7.5% of staff

P<0.001

» John Cannell, MD President Vitamin D Council 585 Leff
St, San Luis Obispo, CA 93422


http://www.vitamindcouncil.org/
http://www.vitamindcouncil.org/

Vitamin D and infectious

disease

» Cannell 1], Zasloff M, Garland CF,
Scragg R, Giovannucci E. On the

epidemiology of influenza Virol J.
2008 Feb 25;5:29.

»> Grant WB, Garland CF. The role of
vitamin D3 in preventing infections.
Age Ageing. 2008 Jan;37(1):121-2.

> Rosenau MJ. Experiments to

determine mode of spread of
influenza. JAMA 1919, 73:311-313



Treatment with Vitamin D

» Even if treatment is anecdotal or
theoretical, at least optimize Vitamin
D

> Viral and Bacterial Infections
o HIV, Hepatitis

» Cardiovascular Disease,
Hypertension

> Autoimmune Disease

> Cancer
. | evele 1iciiallv low



Treatment Summary
» Keep 25(0OH) Vitamin D in the reference
range
60-80 ng/mL
» No toxicity seen < 150 ng/mL

» Check serum calcium to prove no
hypercalcemia

» Optimal dose: 5000-15000 IU of D3 per
day

» Weekly dose OK
» Less needed if more sun exposure



