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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 
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FIGURE 10. Metabolism of 25(OH)D3 to 1,25(OH)2D3 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(OH)2D in 
various target cells, resulting in a variety of biological responses 

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 

 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% CI, 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% CI, 0.80-0.96).  

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

Effect of Vitamin D on falls: a meta-analysis  

 

Background :  
 Ergocalciferol (vitamin D2) supplementation plays a 

role in fall prevention, but the effect in patients living in 
the community in sunny climates remains uncertain.  

 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.  

Effects of Ergocalciferol Added to Calcium 

on the Risk of Falls in Elderly High-Risk Women 
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Conclusion  

Patients with a history of falling and vitamin D 

insufficiency living in sunny climates benefit 

from ergocalciferol supplementation in 

addition to calcium, which is associated with a 

19% reduction in the relative risk of falling, 

mostly in winter. 

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 
Home Residents: A Randomized, Multiple-Dose Study 

Adapted from  J Am Geriatr Soc 55:234–239, 2007. 

 

 

A Higher Dose of Vitamin D Reduces the Risk of Falls in Nursing 
Home Residents: A Randomized, Multiple-Dose Study 

Adapted from  J Am Geriatr Soc 55:234–239, 2007. 
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• 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.  

 

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

Adapted from Arch Intern Med. 2006;166:424-430.  

Copyright restrictions may apply. 

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

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

 

Copyright restrictions may apply. 

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

Cumulative percentage of falls by treatment group and sex 

women men 

Vitamin D supplementation improves 
neuromuscular function in older people who fall 

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

 

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

ergocalciferol or placebo 

139 persons with a history of falls and 25-hydroxyvitamin D 

(25OHD) =12킽 /l 

 

Vitamin D supplementation improves 
neuromuscular function in older people who fall 

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

AFPT ? Aggregate Functional Performance Time, Functional Performance 확인 

CRT ? Choice reaction time, Psychomotor function 확인  

MVC ? Maximum voluntary contraction, Quadriceps contraction을 확인  

 

P value < 0.01 

P value = 0.01 

P value = 0.02 

Not significant 
different 
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 Consider multiple determinants of vitamin D exposure (dietary and 

supplementary vitamin D, skin pigmentation, adiposity, geographic 

residence, and leisure-time physical activity—to estimate sunlight 

exposure) in relation to cancer risk in the Health Professionals Follow-

Up Study  

 Among 1095 men of this cohort, we quantified the relation of these 

six determinants to plasma 25-hydroxy-vitamin D level by use of a 

multiple linear regression model.  

Adapted from J Natl Cancer Inst 2006;98:451 – 9 

Prospective Study of Predictors of Vitamin D Status 
and Cancer Incidence and Mortality in Men 

 We used results from the model to compute a 

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

cohort based on these characteristics.  

 We then prospectively examined this predicted 

25(OH)D level in relation to cancer risk with 

multivariable Cox proportional hazards models  

 From 1986 through January 31, 2000  

 
Adapted from J Natl Cancer Inst 2006;98:451 – 9 

Prospective Study of Predictors of Vitamin D Status 
and Cancer Incidence and Mortality in Men 
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 A total of 16 818 participants in the 3rd NHNES who were 

17 years or older at enrollment were followed from 1988 – 

1994 through 2000.  

 Levels of serum 25(OH)D were measured at baseline by 

radioimmunoassay.  

 Our results do not support an association between 

25(OH)D and total cancer mortality, although there was an 

inverse relationship between 25(OH)D levels and colorectal 

cancer mortality 

Adapted from J Natl Cancer Inst 2007;99: 1594 – 602 

Prospective Study of Serum Vitamin D and 
Cancer mortality in the United States 

 

Part  3. 
Vitamin D & 
Cardiovascular risk 

 

Vitamin D & Cardiovascular risk 

• Results of several epidemiologic and clinical studies have 

suggested that there is an excess risk of hypertension 

and diabetes mellitus in persons with suboptimal intake 

of vitamin D 

• 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 

• 7186 male and 7902 female adults 20 years and older with 

available data in the Third NHNES 

 

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

Vitamin D & Cardiovascular risk 

 

Copyright restrictions may apply. 

Martins, D. et al. Arch Intern Med 2007;167:1159-1165. 

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



24 Korean Society for Health Promotion and Disease Prevention

대한임상건강증진학회 2015 추계 학술대회

• Serum 25(OH)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 & Cardiovascular risk 

 

• 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 

 Li et al showed that 1, 25-hydroxyvitaminD 

[1,25(OH)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(OH)2D.  

Adapted from J Clin Invest 2002;110:229 –38 

Vitamin D & Blood Pressure 

 

• The concentration of 25(OH)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. 

Vitamin D & Blood Pressure 

 

Adapted from Am J Clin Nutr 2008;87:136–41. 

Vitamin D & Blood Pressure 

 

Copyright ? 008 The American Society for Nutrition 

Judd, S. E et al. Am J Clin Nutr 2008;87:136-141 

FIGURE 1. Concentrations of 25-hydroxyvitamin D [25(OH)D] by systolic blood pressure with the use of the 
Joint National Committee 7 (JNC 7) hypertension classifications among adults in the third National Health 

and Nutrition Examination Survey (NHANES III; 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(OH)D] 

25(OH)D  > 80 nmol/L 

25(OH)D  < 50 nmol/L 

25(OH)D: 50.1–79.9 nmol/mL 

 

Part  4. 
Vitamin D &  
Immune system 

D-Hormone and the Immune System 

 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 

 

• 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 

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

D-Hormone and the Immune System 

 

 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) 

 25(OH)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 

D-Hormone and the Immune System 
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• Recently, greater intake of vitamin D was associated 

with a lower risk of RA  

• Recent reviews suggest that the optimal plasma 

25(OH)D3 concentration lies between 50-80 nmoles/L, 

other experts suggesting between 75–125 nmol/L 

 

Adapted from Autoimmunity Reviews 2007;7:59–64 

D-Hormone and the Immune System 

 

Part  5. 
Vitamin D daily requirement 

Copyright ? 008 The American Society for Nutrition Holick, M. F et al. Am J Clin Nutr 2008;87:1080S-1086S 

FIGURE 3. A schematic representation of the major causes of vitamin D deficiency  
and potential health consequences 

 

Hypovitaminosis D  

 

Adapted from  Am J Clin Nutr. 2007 Mar;85(3):860-8  

Hypovitaminosis D  

 

Adapted from  Am J Clin Nutr. 2007 Mar;85(3):860-8  

 

The daily requirements of 1,25(OH)2D3 

Adapted from Intern Med J 2007;37:377–82. 
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FIGURE-1. Approximation of the NHANES distribution of serum 25(OH)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) 

Vitamin D formulation 

 

Vitamin D3 Dosing Guide 

 

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. 

Q J Med 2012; 105:487–491 doi:10.1093/qjmed/hcs001 




