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FIGURE 1. Photolysis of provitamin D3 (pro-D3) to previtamin D3 (pre-D3) and thermal
isomerization of vitamin D3 in hexane and in lizard skin
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FIGURE 2. Typical presentation of 2 children with rickets
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FIGURE 3. Schematic diagram of cutaneous production of vitamin D and its
metabolism and regulation for calcium homeostasis and cellular growth
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FIGURE 4. A: Circulating concentrations of vitamin D3 after a single exposure to 1 MED
(minimal erythemal dose) of simulated sunlight, with a sunscreen (SPF 8) or a topical
placebo cream

Without Sunscreen

With Sunscreen

Sorum Concaniration of Vtamin D (moliL)

L "
1 0 1 2 3 4 &5 & 7 8 © 1011 12 13 14 18
Dave

B

DAY

S Sarum Concanlration of Vitamin D (mol1)

e N
Copyright ? 004 The American Society for Nutritior Holick, M. F Am J Clin Nutr 2004:80:16785-16885

Korean Society for Health Promotion and Disease Prevention 7]



CHStAMALBTISHS| 2015 F7| SHari3

FIGURE 10. Metabolism of 25(0H)D3 to 1,25(0H),D3 in the kidney and other organs and

the biological consequences
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FIGURE 9. Schematic representation of the mechanism of action of 1,25(0H),D in
various target cells, resulting in a variety of biological responses
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Overview

* Effect of Vitamin D on Skeletal health
- Vitamin D & Osteoporosis
- Vitamin D & Fall

* Effect of Vitamin D on Extraskeletal health
- Vitamin D & Immune function
- Vitamin D & Cancer prevention
- Vitamin D & Hypertension prevention
- Vitamin D & Hyperlipidemia

Part 1.
Vitamin D & Fall

Effect of Vitamin D on falls: a meta-analysis

» Based on 5 RCTs involving 1237 participants, vitamin D reduced the
corrected odds ratio (OR) of falling by 22% (corrected OR, 0.78;
95% confidence interval [CI], 0.64-0.92) compared with patients
receiving calcium or placebo.

» The number needed to treat (NNT) was 15 (95% Cl, 8-53)

» The inclusion of 5 additional studies, involving 10001 participants,
in a sensitivity analysis resulted in a smaller but still significant

effect size (corrected RR, 0.87; 95% Cl, 0.80-0.96).

Adapted from JAMA. 2004;291:1999-2006.

Effects of Ergocalciferol Added to Calcium
on the Risk of Falls in Elderly High-Risk Women

Background :

P Ergocalciferol (vitamin D2) supplementation plays a
role in fall prevention, but the effect in patients living in
the community in sunny climates remains uncertain.

P We evaluated the effect of ergocalciferol and calcium
citrate supplementation compared with calcium alone
on the risk of falls in older women at high risk of falling.

Adapted from Arch Intern Med. 2008 Jan 14;168(1):103-8.
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s25fFrctuded [ OR, 0.55 (95% C1, 0.32-0.96)
E| 5 550HD level =60 nmol/L
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74 Fohiasd 16 parbiolpats OR, 0.81 (95% CI, 0.46-1.42)F
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N B 1 Fall: — -t
~ 302Women rando = OR, 0.50 (95% 1, 0.28-0.88)
S e 2 or more falls; e
W ,W#QWTI OR, 0.86 (95% CI, 0.50-1.49)1
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— — odds ratio; asterisk, logistic regression analysis; dagger, multinomial logistic
B aroxyvitamin b. T conver serum 256HD 16 nanograme per milliiter, regression analysis; error bars, 95% Cls.
divide by 2.496.
Adapted from Arch I led. 2008 Jan 14;168(1):103-8. Adapted from Arch Intem Med. 2008 Jan 14;168(1)-103-8.
| Ergocalciferol + calcium citrate P<05 COHC|USIOI‘I
404 | O Placebo + calcium citrate 35.8%
“ P Patients with a history of falling and vitamin D
£ 304 27.8% 9729,
£ 25.2% . .. L . .
a insufficiency living in sunny climates benefit
S 20
g from ergocalciferol supplementation in
& 107 addition to calcium, which is associated with a
0 L | 19% reduction in the relative risk of falling,
First Fall in First Fall in |
Summer/Autumn Winter/Spring . .
mostly in winter.
Figure 3. Percentages of subjects who had at least 1 fall, by season of first
fall. Percentages of fallers were compared using x testing.
Adapted from Arch Intem Med. 2008 Jan 14;168(1):103-8. Adapted from Arch Intern Med. 2008 Jan 14;168(1):103-8.
A Higher Dose of Vitamin D Reduces the Risk of Falls in Nursing A Higher Dose of Vitamin D Reduces the Risk of Falls in Nursing
Home Residents: A Randomized, Multiple-Dose Study Home Residents: A Randomized, Multiple-Dose Study
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Figure 1. Consort diagram of nursing home participants in the vitamin D supplement trial.

Adapted from J Am Geriatr Soc 55:234-239, 2007.
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Adapted from J Am Geriatr Soc 55:234-239, 2007.
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A Higher Dose of Vitamin D Reduces the Risk of Falls in Nursing
Home Residents: A Randomized, Multiple-Dose Study

P Nursing home residents in the highest vitamin D
group (800 IU) had a lower number of fallers and a
lower incidence rate of falls over 5 months than
those taking lower doses.

P Adequate vitamin D supplementation in elderly
nursing home residents could reduce the number

Al 1o eyYnorioncod a high =i

Effect of Cholecalciferol Plus Calcium on Falling in
Ambulatory Older Men and Women

« little is known about

whether supplemental cholecalciferol plus calcium
citrate malate will lower the long-term risk of falling
in men, active older individuals, and older

individuals with higher 25-hydroxyvitamin D levels.

Adapted from Arch

06;166:424-430

Effect of Cholecalciferol-Calcium on the Number of Persons Who Fell
During the 3-Year Follow-up

Bischoff-Ferrari, H. A. et al. Arch Intern Med 2006;166:424-430.

ARCHIVES OF

[ ——— INTERNAL MEDICINE

Cumulative percentage of falls by treatment group and sex

women men

Bischoff-Ferrari, H. A. et al. Arch Intern Med 2006;166:424-430.

ARCHIVES OF

[ ——— INTERNAL MEDICINE

Vitamin D supplementation improves
neuromuscular function in older people who fall

139 persons with a history of falls and 25-hydroxyvitamin D
(250HD) =12&//I

a single intramuscular injection of 600,000 i.u.

ergocalciferol or placebo

Adapted from Age and Ageing 2004; 33: 589-595

Vitamin D supplementation improves
neuromuscular function in older people who fall

Pvalue<0.01 | ]

Pvalue=0.01 [ |

P value = 0.02 [ ]

Not significant [
different

AFPT ? Aggregate Functional Performance Time, Functional Performance 9

CRT ? Choice reaction time, Psychomotor function 2}l

MVC ? Maximum voluntary contraction, Quadriceps contractiong &0l

Adapted from Age and Ageing 2004; 33: 589-595
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The Nurses' Health Study
e —— Prospective Study of Predictors of Vitamin D Status
and Cancer Incidence and Mortality in Men

History

Nurses’ Health Study (original cohort) » Consider multiple determinants of vitamin D exposure (dietary and
Staring te NS s toivesat th kaniaon e consnences of e us ool o caties, DO g tht was big rescibed supplementary vitamin D, skin pigmentation, adiposity, geographic
et i e residence, and leisure-time physical activity—to estimate sunlight

Married registered nurses who were age 55 in 1976, who lived in the 11 mc states and whose nursing boards agreed to supply the H 1 H H T

oty i oo s s s wers oA g e oo ot aasarmte. e gl exposure) in relation to cancer risk in the Health Professionals Follow-
Califomia, Connecticut, Florida, Maryland, achusetts, Michigan, New Jersey, Ne io, Pennsylvania and Texas.

Aoproimatsly 122,000 mrses ot of the 170 vy o pears coho reciv afollow-up questionnaie with Up Study

e e ol e ot Qoom o i oS 1950 Tt vy 6 » Among 1095 men of this cohort, we quantified the relation of these

At the request of some of the nu
quality-of e were added in 199

ith the adition of investigators to the research team interested in qualty ofife issues, auestion related to

sested every four yeas six determinants to plasma 25-hydroxy-vitamin D level by use of a

Becauss certain aspets of et cannot be measured by rtiularl
grown, the nurses submitted 68,000 sets of toenail samples between the 1982 an

in food from the soi in whih tis

auestionnaies,

multiple linear regression model.

Similarly, o identfy potential biomarkers, such as hormone levels and genstic markers, 33,000 blood samples were collscted in 1935-90 followed by
18 ants in 2000-01. These samples are stored and used in | analyses.

5 ofthis writing, responss rates to our questionnaires are at 90% for each two-year cycle

oy
Adapted from J Natl Cancer Inst 2006:98:451~ 9
Nurses’ Health Study IT

Brain (91) '~

Prospective Study of Predictors of Vitamin D Status Melanoma (skin) (34” N R —
. . . Multipl 1| 97
and Cancer Incidence and Mortality in Men Ll myeloma &7

Bladder (382) [ E—
Lung (418) —_—
» We used results from the model to compute a Advanced prostate (461) G

Non-Hodgkin lymphoma (330) _

predicted 25(0OH)D level for each of 47800 men in the

Kidney (176) PR
. Col 1 (691 ——
cohort based on these characteristics. shrectal (551)
Stomach (78) —_——
B We then prospectively examined this predicted Pancreas (170) .
Leukemia (82) —_—————
25(0H)D level in relation to cancer risk with Esophagus (93) —
Oral/pharyngeal (51) —
multivariable Cox proportional hazards models o o5 10 15 20 285
[Fig. 1. Multivariable relative risks and 95% confidence intervals for an increment
> From 1986 thrOUgh ‘]anuary 31’ 2000 f 25 nmol/L in predicted plasma 25-hydroxy-vitamin D level for individual

fancers in the Health Professionals Follow-up Study (1986—2000). Number in

arentheses = number of cases. Covariables included in the Cox proportional
Adapted from J Natl Cancer Inst 2006:98:451 - 9 hazards model: age, height, smoking history, and intakes of total calories, alcohol,
red meat, calcium. retinol. and total fiuits and vegetables.

Table 3. Relative risks (RRs) and 95% confidence intervals (CTs) for an Table 4. Relative risks (RRs) and 95% confidence intervals (CIs) for an
increment of 25 nmol/L in predicted plasma 25-hydroxy-vitamin D [25(OH)D] increment of 25 nmol/L in predicted plasma 25-hydroxy-vitamin D [25(OH)D]
level for total cancer incidence and mortality in the Health Professionals level for digestive system cancer incidence and mortality in the Health
Follow-Up Study (1986-2000) Professionals Follow-Up Study (1986-2000)
Endpoint RR (95% CI) Endpoint RR (95% CI)
Total cancer incidence (N = 4286) Digestive cancer incidence (n = 1123)
Age-adjusted 0.78 (0.70 o 0.86) Age-adjusted 0.54 (0.44 t0 0.66)
Multivariable-adjusted* 0.83 (0.74 to 0.92)' |Muhwarxable-adjus1ed* 0.57 (0.46 to 0.71)|
Multivariable + BMIt 0.83 (0.73 to 0.94) Multivariable - BMIT 0.59 (0.47 10 0.75)
Multivariable + physical activity 0.84 (0.72 t0 0.98) Multivariable + physical activity 0.52 (0.38 t0 0.71)
Total cancer mortality (N = 2025) Digestive cancer mortality (n = 594)
Age-adinsted 065 (05610076) Age-adjusted 0.51 (0.39 t0 0.67)
Multivariable-adjusted* 0.71 (0.60 to 0.83) Multivariable-adjusted* 0.55 (0.41 t0 0.74)]
Multivariable + BMIf 0.71 (0.59 to 0.84) Multivariable + BMI| 0.54 (0.39 t0 0.75)
Multivariable + physical activity 0.69 (0.55 t0 0.86) Multivariable + physical activity 0.45 (0.30 t0 0.68)
*The following covariables were included in the Cox proportional hazards *The following covariables were included in the Cox proportional hazards
model: age, height, smoking history, and intakes of total calories, alcohol, red model: age, height, smoking history, and intakes of total calories, alcohol, red
meat, calcium, retinol. and total fruits and vegetables meat, caleium, retinol, and total fruits and vegetables.
tBMI = body mass index. TBMI = body mass index.
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Table 4. Relative risks (RRs) and 95% confidence intervals (Cls) for site-specific cancer mortality according to baseline serum
25-hydroxyvitamin D [25(0H)D] levels (nmol/L) in the Third National Health and Nutrition Examination Survey

. . . (NHANES IIl Study), 1988-2000*
Prospective Study of Serum Vitamin D and e
Cancer morta“ty in the United States Cancer site <50 50 to <80 80 to <100 >100 P
Lung cancer
No. of deaths 57 51 23 22
RR 1.0
p Atotal of 16 818 participants in the 3rd NHNES who were e e 0506‘;’; = 03610118 06010218 @
<62 2
17 years or older at enrollment were followed from 1988 — Dlgett s conare olhanthan
No. of deaths 34 37
RR 0 42
1994 thrOUgh 2000. 95% CI ‘ 073‘12 176 18
R Breast cancer
» Levels of serum 25(0H)D were measured at baseline by Hlosof deeth 2 .
L. 95% Cl 0.0810 0.93 76
radioimmunoassay. Prostat cancer
No. of deaths 22 25
L RR 100 091
P Our results do not support an association between 95% CI ) 03910214 9
Non-Hodgkin lymphoma/leukemia
. No. of death: 16 24
25(0H)D and total cancer mortality, although there was an e 10 124
95% CI 06210291 96
inverse relationship between 25(0H)D levels and colorectal <50 500 <80 280
Colorectal cancert
cancer mortality Rox o desthis z ) o
96% CI 0.20 to 0.95 0.11100.68 02
Other cancer sites$§
Adapted from J Natl Cancer Inst 2007;99: 1594 — 602 No. of deaths 38 60 32
RR 1.0 183 186
95% CI 0.9310 361 0.7510 463 84
Vitamin D & Cardiovascular risk
* Results of several epidemiologic and clinical studies have
suggested that there is an excess risk of hypertension
Pa l‘t 3 . and diabetes mellitus in persons with suboptimal intake
Vitamin D & of vtarmin b
Ca rd |0vaSC u Ia r r| s k + The association between serum levels of 25-
hydroxyvitamin D and cardiovascular disease risk
factors in US adults.
Adapted from Arch Intern Med. 2007;167:1159-1165
. . . . Age-, Sex-, and Race-Adjusted Prevalence and ORs of Select Cardiovascular Disease Risk
‘/ltam’n D & Car dlovas cular l{ lsk Factors Between the First and Fourth Quartiles of Serum 25(0H)D Levels
Table 3. Age-, Sex-, and Race-Adjusted Prevalence and ORs of Select Cardiovascular Disease Risk Factors
+ 7186 male and 7902 female adults 20 years and older with Between theFirst and Fourth Quartles of Serum 25(0H)D Levels
. ) ) Prevalence of Cardiovascular Risk Factor
1
available data in the Third NHNES p— PP
Risk Factor (<21 ng/mL) (=37 ng/mL) OR (95% Cl) PValue
Blood pressure >140/=90 mm Hg 20.46 15.10 1.30(1.13-1.49) 001
Fasting blood glucose level, mg/dL.
110126 6.96 325 2.15(1.69-2.74) <.001
=126 6.85 3.38 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* 2469 1150 2.29(1.99-2.63) <00
i il 1> 32.86 2384 1.47 (1.30-1.65) <.001
Total cholesterol level =240 mg/dL 19.98 15.92 0.97 (0.85-1.11) 65
N hol 1 d 48.99 4149 1.04 (0.93-1.16) 50
Serum albumin level <3.5 g/dL. 2.77 157 2.90 (1.89-4.46) <.001
eGFR <60 mL/min per 1.73 m? 5.12 421 1.08 (0.87-1.35) A7
ACR =200 for males/=300 for females 159 0.76 2.54 (1.65-3.48) <.001
Abbreviations: AGR, albumin-creatinine ratio; CI, confidence interval; eGFR, estimated glomerular filtration rate; HDL, high-density lipoprotein; 25(OH)D,
25-hydroxyvitamin D; OR, odds ratio.
S| conversion factors: To convert cholesterol to millimoles per liter, multiply by 0.0259; glucose to millimoles per liter, 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.
Adapted from Arch Intern Med. 2007;167:1159-1165
Martins, D. et al. Arch Intern Med 2007;167:1159-1165. ARCHIVES OF
[ ———— INTERNAL MEDICINE
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Vitamin D & Cardiovascular risk

» Serum 25(0OH)D levels are associated with important
cardiovascular disease risk factors in US adults.

» Prospective studies to assess a direct benefit of
cholecalciferol(vitamin D) supplementation on

cardiovascular disease risk factors are warranted.

Adapted from Arch Intern Med. 2007;167:1159-1165

Vitamin D & Blood Pressure

* Recent clinical trials and animal studies have suggested
that vitamin D insufficiency may be associated with
elevated blood pressure

+ VitaminD is one important nutrient that has been
postulated as a contributing factor to the
development of hypertension, possibly through

inhibition of the renin angiotensin system

Adapted from Am J Clin Nutr 2008:87:136-41

Vitamin D & Blood Pressure

P Li et al showed that 1, 25-hydroxyvitaminD
[1,25(0H)2D], the active steroid hormone form of
vitamin D, inhibits renin gene expression in vitamin D
receptor knockout mice.

» These mice develop hypertension that can be
reversed with treatment with captopril, an
angiotensin-converting enzyme inhibitor as well as

treatment with 1,25(0H)2D.

Adapted from J Clin Invest 2002,110:229 ~38

Vitamin D & Blood Pressure

» The concentration of 25(0H)D needed for
cardiovascular benefits may be even higher
than that needed for skeletal benefits and may

differ by race

Adapted from Am J Clin Nutr 2008,87:136-41

shic characteristics of white and black adults without a diagnosis
en amin D measurement 25(OH)D.
‘ available im the third National Health and Nutrition Examination Survey

NHANES (1988 —1904)7

Total White Black
(n = 7600) (n=4663) (n =3036)
Sex
Men 3613 (47) 219847y 141547y
Women 4086 (53) 2465 (53) 1621 (53)
Age (v
1849 4818 (63)  2413(52) 2405 (79)
=50 2881 (37) 2250 (48) 63121y
BMI (kgfm®)®

Normal and underweight (<25) 3602 (48) 2362 (513 1330 (44)
ht (25-20.9) 2514 (33) 1572 (34) 042 (31)
300 1403 (19) 720 (163 T64 (25)

Season of measurement®
January—March LI67 (15)  724(16) 443 (15)
April—June 1987 (26) 1386 (30) 601 (200
Ju]\.ﬁS\pt n'\hv\r 2485 (32) 1535 (33) 950 (31)
Ooiobo_. 2060 (27 LOLR (20 I RERES
Systolic blood pressure (mm Hg)®
=110 (normotensi 1057 25) 112324 83427
110110 (high no 2133 (28) 015 (30)
120-129 (prehypet 1654 (21) 671(22)
130-139 (borderline) 919 (12) 3 324 (11)
140—-159 (stage | hypertension) 793 (10) \(\‘4(1 ] 225(7)
=160 (sigge 2 bvpepiension a3 (3 176 (4 ol

¥ All values are n: weighted percentage in parentheses.
Z P valu

comparing number of whites and blacks in each category was
<0.01 (Mantel-Haenszel chi-square test).

Adapted from Am J Clin Nutr 2008;87:136-41
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and Nutrition Examination Survey (NHANES Ill; 1988-1994)
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FIGURE 2. Age-related increase in systolic blood pressure (SBP) is shown in white participants not currently
using medication to lower blood pressure, stratified by 3 concentrations of 25-hydroxyvitamin D [25(0H)D]
40 A Vitamin D insufficient
25(OH)D: 50.1-79.9 nmol/mL
, Vitamin D deficient
i 25(0H)D < 50 nmol/L

’ Vitamin D sufficient

25(0H)D > 80 nmol/L

. ’
od8mmHgly 7

SBP (mm Hg)

0,50 mm Haly

Age (y)

Judd, S. E et al. Am J Clin Nutr 2008;87:136-141
Copyright ? 008 The American Society for Nutrition

Part 4.
Vitamin D &
Immune system

D-Hormone and the Immune System

P important immune system regulator that has been
shown to inhibit development of autoimmune diseases
including experimental inflammatory bowel disease (IBD),
rheumatoid arthritis (RA), multiple sclerosis (MS), and
type 1 diabetes.

» Paradoxically, other immune mediated diseases
(experimental asthma) and immunity to infectious
organisms were not found to be affected by D-hormone
treatment.

Adapted from J Rheumatol 2005:32 Suppl 76:11-20

D-Hormone and the Immune System

+ The effectiveness of D-hormone treatment of
autoimmune diseases is due to inhibition of the
development and function of Th1 cells and the
induction of other Th cells including Th2 cells.

* The Results of microarray analysis of colons from D-

hormone treated mice with experimental IBD.

Adapted from J Rheumatol 2005:32 Suppl 76:11-20

D-Hormone and the Immune System

Table 4. D-hormone targets 3 TNF- related genes in the colon of mice with experimental 1BD.

Gene Experiment | Experiment 2
Intensity* Ratio** Intensity Ratio
TNF-a. 414 2.1 309 2.7
LPS-induced TNF-c factor” 4267 -1.7 4516 -1.9
INE recepior 3404 =L 163 =31
VDR 745 2.6 422 1.9
Calmodulin 4663 L7 11878 3.6
Calcium Binding Protein A6 97601 23 39160 4.7

* Combined median red and green intensities.
*# The ratio is cither the ratio of green fluorescence over red fluorescence (positive values)
or the inverse (negative values).

itive ratios represent genes that are activated in the
presence of D-hormone and negative ratios represent genes that are repressed in the

presence of D-hormone

# LPS-induced TNF-. factor was reanalyzed using quantitative real-time PCR.The expression
of this gene was 4 to 461 times lower in colons of D-hormone treated IL-10 KO mice (n=4) com-
pared to the D-control (n=4) colons. The microarray underestimated the efficacy of D-hormone
to inhibit LPS-induced TNF-ct.

Adapted from J Rheumatol 200532 Suppl 76:11-20

D-Hormone and the Immune System

P The most evident effects of the D-hormone on the immune system
seem to be in the control (down-regulation) of Th1-driven
autoimmunity

» Latitude-related ecological features (i.e. different sun exposure),
support a gradient of increasing prevalence of RA (Finland nearly 0.8%
and 0.3% in Italy) with higher latitude, such as for other autoimmune
diseases (i.e. multiple sclerosis)

P 25(0H)D3 plasma levels have been found inversely correlated with the

RA disease activity showing a circannual rhythm (more severe in winter)

Adapted from Autoimmunity Reviews 2007;7:59-64.
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D-Hormone and the Inmune System

* Recently, greater intake of vitamin D was associated
with a lower risk of RA

* Recent reviews suggest that the optimal plasma
25(0OH)D3 concentration lies between 50-80 nmoles/L,
other experts suggesting between 75-125 nmol/L

Adapted from Autoimmunity Reviews 2007;7:59-64

Part 5.
Vitamin D daily requirement

FIGURE 3. A schematic representation of the major causes of vitamin D deficiency
and potential health consequences
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FIGURE 1. Geometric mean (95% CI) monthly variation in scrum 25-hydroxyvitamin D [25(OH)D] concentrations in men (8 n = 3725) and women (I
ion between sex and month was significant [P = 002, lincar ion analyses on log|

20003 for women and < 100 for bath sexes in December 2002 0r = 40 M, 37 K, January|
arch 2004 (n = 22 M. 17 ).

IH)D|n per sex and month ranged from 17 10 340: 08 in D
(=05 M. 75 F), February 2003 (1 = 58 M, 70 F), and

Adapted from Am J Clin Nutr. 2007 Mar;85(3):860-8
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FIGURE 3, Seasonal and geographical variation in the prevalence of hypovitaminosis D (25-hydroxyvitamin D <40 nmol/L) in Great Britain.
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Adapted from Am J Clin Nutr. 2007 Mar;85(3):860-8

Tabls |

The daily requirements of 1.23(0H)203 change dunng the lfe and phys:oloical conditions

Age Children (ng/day) — Men (ug/day) Women (g/day) Pregnancy (pgidey) Lactation (ugay)
Birth to 13 years SEN010)

140 18 yauny SEN00) JEN0T) SEN) SENTD)

1910 50 years SEN0I) JEN0T) SEN0I) 3(E0010)

S0 70 years 10 (=400 1U) 1D(=40010)

Tl years 15 (=600 1) 13(=60010)

Dietay or exogenous 125(OH)2D3 incegrations (11 1U) might be required in xll'dkr o keep the optimal 25(0H)D3 plasma concentrations beween
$0-125 mmol L.

Adapted from Intern Med J 2007;37:377-82.
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FIGURE-1. Approximation of the NHANES distribution of serum 25(0H)D values in
women aged 60-79 y
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FIGURE-2. Data from Figure 1 plus a second distribution augmented by 35 nmol/L (the
approximate difference predicted to be produced by an extra 2000 IU of cholecalciferol per day)
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Table 1.
Oral Vitamin D Formulalions

Ergocalciferol
Vitamin D,
Cholecalciferol
Vitamin Dy
Calcitriol (Rocaltrol)
Activated vitamin D,
1,25(0OH), vitamin D,
Doxercalciferol (Hectorol)
Activated vitamin D, analog
Paricalcitol (Zemplar)
Activated vitamin D, analog

Part 6.
Vitamin D & Statin

- Vitamin D levels and statin effectiveness
- Vitamin D deficiency and statin myopathy
- Vitamin D as an inducer of CYP enzymes

- Vitamin D is known to activate CYP3A4.

- The fully active dihydroxylated vitamin D3 induces the expression of not only
CYP3A4, but also CYP2B6 and CYP2C9 in primary human hepatocytes.

- Hydroxylated vitamin D derivatives also possess 3-hydroxy-3-methyl-glutaryl-

Coenzme A (HMG-CoA) reductase activity.

QJ Med 2012; 105:487-491 doi:10.1093/gjmed/hcs001
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