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W

elcome to our new section on complementary
and alternative medicine (CAM). The editorial
board for Nutrition in Clinical Practice has
recognized that many patients and nutrition practitioners
are using nutraceuticals as adjunctive therapies for a
number of health problems. Eisenberg et al1 first reported
the widespread use of CAM, which approximated 33% of
the U.S. population in 1998. Since their seminal report,
we have observed a grassroots movement driven by consumers who are choosing to pay out of pocket for alternative
healthcare practitioners to prevent and treat chronic disease. Because nutrition specialists are frequently asked by
patients about herbal preparations and nutraceuticals, we
will emphasize supplements in an evidence-based format.
The next 3 issues of “CAM Corner” will focus on the
role of vitamin D in gastrointestinal disease and highlight
the proceedings on this topic held at Digestive Disease
Week on June 1, 2009, in Chicago, Illinois.

vitamin D found in supplements: vitamin D2 from plant
sources (ergocalciferol), and vitamin D3 from animal
sources and sun (cholecalciferol). Vitamin D3 is the better
absorbed form of vitamin D.

Health Claims
Many health claims have been attributed to vitamin D,
including lower risks of certain cancers,3-5 autoimmune
disease,6 cardiovascular disease,7 and all-cause mortality.8,9
However, most nutrition specialists agree that although
the role of vitamin D in health and disease is one of the
hottest topics in nutrition, it is also one of the most controversial. We are in the “golden age” of research on solar
ultraviolet-B (UVB) irradiance and vitamin D, and new
findings on vitamin D are reported weekly. At the time of
this writing, there are 45,700 total hits on PubMed for
vitamin D and 1,033 for 2009 alone.

What Is Vitamin D?

Vitamin D Levels

Vitamin D, which is actually more a hormone than a vitamin, is used by the body for many vital functions and to
prevent disease, although it is mostly known for its role in
maintaining a strong skeleton. It also targets more than
2000 genes and helps regulate brain growth and function.
It is manufactured by the body from sunshine and is difficult to obtain from food. Because many people experience vitamin D deficiency even with regular exposure to
sun, scientists now urge routine blood testing for deficiency and supplementation when needed, which could
apply to much of the population.2 There are 2 types of

Normal acquisition of vitamin D occurs through direct
exposure to sunlight, which induces the production of
cholecalciferol (vitamin D3). Vitamin D can also be
ingested orally as either ergocalciferol (vitamin D2) or
cholecalciferol (vitamin D3). Interpretation of 25-(OH) D
levels has been a point of controversy for clinicians. Most,
if not all, agree that 25-(OH) D levels > 200 ng/mL are
potentially toxic (causing hypercalcemia or hyperphosphatemia), whereas levels < 11 ng/mL represent overt
deficiency that is associated with symptoms (rickets).
However, the definition of desirable and adequate levels
spurs contention among experts.10 Most laboratories
define “adequacy” as ≥ 30 ng/mL. However, many experts
believe that 25-(OH) D levels of 50-80 ng/mL are
required to achieve prevention of chronic diseases, such
as autoimmune disease and cancer.11
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Prevalence of Vitamin D Deficiency
Holick11 estimates that 1 billion people worldwide have vitamin D deficiency or insufficiency. In the United States, the
majority of postmenopausal women taking medication for
osteoporosis have inadequate vitamin D status. Likewise,
most elderly men and women in the U.S. and Europe
(nonnursing home) have inadequate vitamin D levels. For
example, a 70-year-old person produces only a quarter of
vitamin D of what a 20-year-old produces. Some patients fail
to improve their vitamin D status even after supplementation. DNA testing points to frequent mutation on the vitamin D receptors, in which case much higher doses of
vitamin D are needed for therapeutic effect.
Because factors such as geography, exposure to solar
radiation, age, and skin color affect vitamin D status, the
prevalence of vitamin D deficiency will vary among populations in a given country. For example, in the United States,
the prevalence of vitamin D deficiency during the winter
months is higher in New England than in Florida.12 Finally,
the vitamin D status of patients in the hospital setting is
frequently overlooked. In the U.S., the prevalence of low
vitamin D status has been reported to be 57%, with low
intake, UVB exposure, use of anticonvulsants, low serum
albumin level, and winter season as predictors.13

Table 1.   Foods That Have the
Highest Levels of Vitamin D
Sun-dried shiitake
Shiitake, fresh
Shiitake, dried
Cod liver oil
Sockeye salmon
Chinook salmon
Pink salmon, canned
Sardines
Shrimp
Milk
Sunflower seeds
Cod
Eggs
a

The George Mateljan Foundation. World’s Healthiest Foods:
Vitamin D. http://www.whfoods.com/genpage.php?tname=
nutrient&dbid=110. Accessed February 6, 2009.

Summary
•• Vitamin D has classic calcemic actions that are
critical to a healthy skeleton, as well as noncalcemic actions that support vital bodily functions
(cardiovascular, immune).
•• The definition of vitamin D adequacy remains controversial; however, 25-(OH) D levels > 30 ng/mL
are recommended to support classic calcemic
actions, whereas many investigators cite 50-80 ng/
mL as optimal for disease prevention via nonclassical pathways (cardiovascular, immune).
•• There appears to be a pandemic of vitamin D deficiency, more notable in regions with poor UVB
exposure. Other risk factors include being elderly
or dark skinned, wearing excessive sunblock,
having a diet poor in vitamin D–containing
foods, taking anticonvulsant medications, and
being bed-bound or in the hospital setting. Oily
fish and shiitake mushrooms are overlooked food
sources that are rich in vitamin D.

Food Sources
Individuals with inadequate sun exposure should seek out
the foods presented in Table 1, which have the highest
levels of vitamin D.

Drug Interactions
The ability of medications to interfere with the absorption,
metabolism, or action of vitamin D is a frequently overlooked factor in both the hospital and outpatient clinic
setting. Anticonvulsant medications have been shown to
decrease the activity of vitamin D.14 Bile acid sequestrants
used for lowering cholesterol have been reported to reduce
the absorption of the fat-soluble vitamins A, D, E, and K.15
Heparin, an anticoagulant, may interfere with vitamin D
levels.16 Vitamin D has been shown to interfere with calcium channel blockers used for chest pain, unusual heartbeat, or high blood pressure.17 Thiazide diuretics, which
are frequently prescribed for hypertension and fluid overload states, have been shown to interact synergistically
with vitamin D to increase calcium blood levels to above
normal.18 Finally, corticosteroids have been demonstrated
to impair vitamin D function, and low vitamin D status has
been reported to impair the actions of corticosteroids in
treating inflammatory bowel disease.19

21,400 IU (100 g or 3.5 oz)
100 IU (100 g)
1660 IU (100 g)
1360 IU (1 Tbsp)
740 IUa (4 oz)
400 IUa (4 oz)
624 IU (100 g or 3.5 oz)
250 IU (1.75 oz)
160 IUa (4 oz)
100 IUa (8 oz)
92 IU (3.5 oz)
60 IU (4 oz)
25 IU (1 whole)

References
1.

2.

3.

4.

Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative
medicine use in the United States, 1990-1997: results of a followup national survey. JAMA. 1998;280:1569-1575.
Goswami R, Mondal AM, Tomar N, et al. Presence of 25(OH)D
deficiency and its effect on vitamin D receptor mRNA expression.
Eur J Clin Nutr. 2009;63:446-449.
Thompson IM, Tangen CM, Goodman PJ, Lucia MS, Klein EA.
Chemoprevention of prostate cancer. J Urol. 2000;182(2):499-507;
discussion 508.
Yin L, Grandi N, Raum E, Haug U, Arndt V, Brenner H. Metaanalysis: longitudinal studies of serum vitamin D and colorectal
cancer risk. Aliment Pharmacol Ther. 2009;30:113-125.

Downloaded from http://ncp.sagepub.com at WELCH MEDICAL LIBRARY on October 31, 2009

644   Nutrition in Clinical Practice / Vol. 24, No. 5, October/November 2009
5. Ali MM, Vaidya V. Vitamin D, cancer. J Cancer Res Ther.
2007;3:225-230.
6. Arnson Y, Amital H, Shoenfeld Y. Vitamin D and autoimmunity:
new aetiological and therapeutic considerations. Ann Rheum Dis.
2007;66:1137-1142.
7. Wu-Wong JR. Potential for vitamin D receptor agonists in the
treatment of cardiovascular disease. Br J Pharmacol. 2009 Apr 9.
[Epub ahead of print].
8. Binkley N. Is vitamin D the fountain of youth? Endocr Pract. 2009
Jun 2:1-25. [Epub ahead of print]
9. Autier P, Gandini S. Vitamin D supplementation and total mortality: a meta-analysis of randomized controlled trials. Arch Intern
Med. 2007;167:1730-1737.
10. Vieth R. What is the optimal vitamin D status for health? Prog
Biophys Mol Biol. 2006;92:26-32.
11. Holick MF. Vitamin D deficiency. N Engl J Med. 2007;357:
266-281.
12. Prentice A. Vitamin D deficiency: a global perspective. Nutr Rev.
2008;66(suppl 2):S153-S164.

13. Thomas MK, Lloyd-Jones DM, Thadhani RI, et al. Hypovitaminosis
D in medical inpatients. N Engl J Med. 1998;338:777-783.
14. Kulak CA, Borba VZ, Bilezikian JP, Silvado CE, Paola L,
Boguszewski CL. Bone mineral density and serum levels of 25 OH
vitamin D in chronic users of antiepileptic drugs. Arq Neuropsiquiatr.
2004;62:940-948.
15. Nagano N, Fukushima N. Pharmacological and clinical trial data
on a novel phosphate-binding polymer (sevelamer hydrochloride),
a medicine for hyperphosphatemia in hemodialysis patients [in
Japanese]. Nippon Yakurigaku Zasshi. 2003;122:443-453.
16. Maurin N. Heparin resistance and antithrombin deficiency [in
German]. Med Klin (Munich). 2009;104:441-449.
17. Negoro S, Izumi S, Furukubo T, et al. Interaction between activated VD3 and Ca channel blockers in patients undergoing hemodialysis. Int J Clin Pharmacol Ther. 2007;45:186-187.
18. Sato K. Drug-induced hypercalcemia [in Japanese]. Clin Calcium.
2006;16:67-72.
19. Barnes PJ, Adcock IM. Glucocorticoid resistance in inflammatory
diseases. Lancet. 2009;373:1905-1917.

Downloaded from http://ncp.sagepub.com at WELCH MEDICAL LIBRARY on October 31, 2009

