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Learning Objectives and Outlines:

1. To provide an updated review of the physiology, disposition, and genomics of vitamin D,
and the assessment of its clinical status.

2. To compare the clinical pharmacology between ergocalciferol (vitamin D2) and
cholecalciferol (vitamin D3).

3. Todiscuss the current controversy on the definition of vitamin D deficiency and
threshold of initiating vitamin D supplementation in older adults.

4. To evaluate the impact on different vitamin D interventions on the major clinical
outcomes in older adults with the following focused areas:
Bone health and fracture
Stroke/ CVA
Cardiovascular and serum lipids
Cancer
Fall prevention
Depression and Poor physical function
Functional impairment
COPD outcomes
Mortality

5. To overview the major ongoing clinical trials involving vitamin D interventions in older
adults.

Note: Conversion of 25(OH)D concentration from nmol/L to ng/mL: divide by 2.5
(e.g., 100 nmol/L = 40 ng/mL)


mailto:neander@uw.edu

L-N. Chan

UW School of Pharmacy

Elder-Friendly Future Conference 2016

Vitamin D: Physiologic actions and potential benefits highlighting the innate immune system

1.Sources of Vitamin D: 7-dehydrocholesterol in

skin with UVB becomes
Pre vitamin D3

Vitamin Dzand D3

source of D3

Fortified foods (milk, etc), supplements, fish, and eggs are a

Fortified foods, sun dried shitake mushrooms source of D;

2. Hydroxylation in liver to 25(0OH)D

3A. VITAMIN D DEPENDENT PARACRINE AND APOCRINE PATHWAY: Local
synthesis of active vitamin D (1,25(0H)3D) by the 1a-hydroxylase enzyme in various
cells which then acts on the VDR. The 1a-hydroxylase enzyme is triggered by a toll-
like receptor (TLR) in macrophage and the active hormone is inactivated by the 24-
hydroxylase enzyme through a negative feedback mechanism
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Circulating 25(OH)D

source of inactive

vitamin D required for

cellular function

4A. VITAMIN D DEPENDENT

— 4B. VITAMIN D DEPENDENT FUNCTION IN VARIOUS OTHER CELLS _

3B. CLASSICAL PATHWAY
Further hydroxylation in kidney
to 1,25((OH).D

in proximal tubule epithelial cells

|

BARRIER FUNCTION, INNATE
IMMUNE FUNCTION, and
ADAPTIVE IMMUNIY

v v

BARRIER INNATE IMMUNE FUNCTION: ADAPTIVE
FUNCTION: IMMUNE
1. Increased Epithelial FUNCTION:
Improves the cell production of many 1. T cell antigen
ME‘ mmnm_ il antimicrobials including some specific
y stimulating . paly o
gap junction B defensins and cathelicidin m8<mn_o.=
genes, adherens LL-37. 2, Recruitment
genes and tight 2. Stimulates expression of other
junction genes to of potent anti-microbial immune
strengthen the peptides in macrophages/ defense cells,
barrier and neutrophils and increases the 3. Decreased
improve cell to “oxidative burst” potential of cytokine
cell o macrophages. inflammatory
commuIicstion . 8 Neutralization of response
endotoxins by LL-37

v

The optimal vitamin D dose has not been determined. Further studies are required, however insufficiency or
deficiency increases risk and levels of 100-150 nmol/l have been suggested and may be required

ISLET CELL
7 Insulin production via the
vitamin D receptor(VDR)
«peripheral insulin resistance

MUSCLE
T Protein synthesis via VDR,
increasing the number and size of
type 2 muscle fibers.

CARDIO-VASCULAR DISEASE

via renin angiotensin system and
VDR dependant epithelial function

SKIN
Psoriasis via anti-proliferative ,
immunosuppressive and
Prodiferentiating effects

CANCER CELLS
via VDR receptor cell growth
regulation and expression of tight
cell junction via gap junction genes

PREVENTION OF
AUTOIMMUNE DISEASES:

multiple sclerosis, type | diabetes,
infl ory bowel di
rheumatoid arthritis via various
mechanisms

ILEUM AND
JEJUNUM

T Absorption of

BONE
Deposition of Calcium
closely regulated by
Calcium, Phosphate,
and parathyroid
hormone (PTH)
As well as circulating
1,25((0OH)zD

Calcium, Magnesi
and phosphate via an
active transport
mechanism
TO MAXIMIZE
ABSORPTION
Requires 25(0OH)D
Levels
of 80-90NMOL/L

|

CLINICAL
APPLICATIONS:

Deficiency results in

short latency disease:
rickets
osteomalacia

Insufficiency disease:
osteoporosis

1 |

Adapted from:
Schwalfenberg, G.,
Not enough
vitamin D: health
consequences for
Canadians.

Can Fam Physician,
2007.53(5): p. 841-
54.

Level of circulating
25(0H) required
for prevention of
rickets and
osteomalacia is:
25nmol/L

Level of circulating
25(0H) required
for prevention of a
rise in PTH is:
78nmol/1

Adopted from Schwalfenberg GK. In Mol. Nutr. Food Res. 2011, 55; 96-108.
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Major Ongoing Clinical Trials on Vitamin D Use in the Geriatric Population:

1.

BEST-D (Biochemical Efficacy and Safety Trial of Vitamin D)- Jane Armitage, Lead
investigator, University of Oxford

Study aim: To determine the daily dose of vitamin D needed in older people to maintain blood
levels of vitamin D similar to those seen in healthy younger people at the end of the summer
months.

VDOP (Vitamin D supplementation in older people)- Inez Schoemakers, Leading investigator,

Medical Research Council Human Nutrition Research, University of Cambridge.

Study aim: To examine the relationship between vitamin D supplementation at a range of doses
(12,000 IU/month, 24,000 1U/month or 48,000 IU/month, equivalent to 400 1U/day, 800 1U/day
and 1,600 1U/day, respectively) and the change in bone mineral density (BMD) in older people

living in private households in the North East of England

VITAL (Vitamin D and Omega-3 Trial)- JoAnn E. Manson; Shari S. Bassuk, Co-lead
investigators, Brigham and Women’s Hospital, Harvard Medical School.

Study aim: To determine whether taking daily dietary supplements of vitamin D3 (2000 IU) or
omega-3 fatty acids (Omacor® fish oil, 1 gram) reduces the risk for developing cancer, heart
disease, and stroke in people who do not have a prior history of these illnesses.

D-Health: A trial of vitamin D for prevention of mortality and cancer in older Australian adults
— Rachel Neale, QIMR Berghofer Medical Research Institute, The University of Queensland,
Australia

Study aim: To determine whether increasing the mean 25(OH)D concentration in the general
population through widespread supplementation would result in improved health outcomes.

FIND (Finnish Vitaimin D Trial) — Tomi-Pekka Tuomainen, Lead investigator, The University
of Eastern Finland.

Study aim: To determine the benefits and risks of vitamin D3 (1600 1U/day, 3200 IU/day, or
placebo) in the primary prevention of cardiovascular (CVD) and cancer among 18000 men 60
years or older and women 65 years or older.

VIDAL- Vitamin D and Longevity Trial - Julian Peto, Lead investigator, The London School of
Hygiene & Tropical Medicine.

Study aim: To determine if taking vitamin D (100,000 IU/month or placebo) can reduce
mortality and morbidity among older adults the general population between the ages of 64-85.



