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n the current era of rapid dissemination of medical in-
formation, it is paradoxically difficult sometimes for
patients to make the appropriate choices regarding their
health. As part of their training and culture, physicians
generally examine the results of a given study in the con-
text of an overall body of evidence. By contrast, patients
are often perplexed by the results of a given, possibly well-
publicized study (or set of studies) that may be at odds with
the advice their own physician has provided them. Poten-
tial outcomes of this include a change in behavior or med-
ications by the patient or, hopefully, an extended discus-
sion with their physician regarding the appropriate course
of action.

A case in point is the previously simple issue of calcium
and vitamin D supplementation as part of an overall reg-
imen for the prevention or treatment of osteoporosis. This
was highlighted to me by a recent patient with osteopo-
rosis who returned for a follow-up visit. Per my usual
practice, I had asked her to take approximately 800 IU of
vitamin D and 1200 mg of calcium and she had followed
this advice for many years. On this occasion, however, as
I went through her list of medications, I discovered that
through various supplements, she was consuming approx-
imately 6000 IU of vitamin D and had discontinued all
calcium supplements. When I pressed her for her reasons
for these changes, she replied that all of her reading indi-
cated that “vitamin D was good for you and prevented
fractures, cancer, and heart disease, whereas calcium sup-
plements caused heart attacks.” As I considered how best
to respond (my initial reaction was a sense of exaspera-
tion), I came to realize that from her perspective, she was
just trying to be an educated, responsible patient. Other
than the fact that she should have checked with me before
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changing her regimen, she was simply reacting to infor-
mation she (and other patients like her) are being flooded
with regarding osteoporosis and a host of other medical
issues.

It is in this context that the 2010 Institute of Medicine
(IOM) report on dietary reference intakes for vitamin D
and calcium is of particular importance (1). The key find-
ings of this report are nicely summarized by the members
of the IOM Committee in this issue of JCEM (2) and serve
to bring clarity, for physicians and patients, on the overall
body of evidence on which to base recommendations for
vitamin D and calcium supplements.

As reflected by the decisions made by the patient de-
scribed above, there has been considerable interest and
publicity on the potential benefits of vitamin D supple-
mentation in not only preventing fractures, but also re-
ducing the risk of cardiovascular disease, diabetes melli-
tus, cancer, and immune dysfunction (3). To rigorously
evaluate the evidence for each of these outcomes, the IOM
Committee used two key systematic reviews conducted by
the Agency for Healthcare Research (AHRQ) in 2007 (4)
and 2009 (5), and also conducted its own literature re-
view. A variety of specific skeletal and nonskeletal “indi-
cators” on which to base the current recommendations
were used.

As summarized by Ross et al. (2), the IOM Committee
concluded that bone health was the only outcome for
which the available evidence was sufficient to support the
development of a dietary reference intake (DRI) for cal-
cium and vitamin D. The development of the DRI also
includes specification of the estimated average require-
ment (EAR; corresponding to the median intake of the
population), the recommended dietary allowance (RDA;

Abbreviations: Cl, Confidence interval; DRI, dietary reference intake; 250HD, 25-hy-
droxyvitamin D; RDA, recommended dietary allowance; UL, upper intake level.
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corresponding to the level of intake that would meet the
requirements of at least 97.5% of the population), and
the tolerable upper intake level (UL; corresponding to the
highest daily intake of the nutrient that is likely to pose no
risk). The major conclusion and message for patients and
physicians is that for optimal skeletal health, the RDA for
calcium for women and men between the ages of 19 to 50
yr is 1000 mg/d, stays at 1000 mg/d for men aged 51-70
yr, but increases to 1200 mg/d for women aged 51-70 yr
and for women and men aged 71 yr and older. The RDA
for vitamin D is now set at 600 IU/d for all individuals
between the ages of 1 and 70 yr, increasing to 800 IU/d for
those 71 yr and older. In general, this level of vitamin D
intake would ensure serum 25-hydroxyvitamin D
(250HD) levels of 20 ng/ml or higher in virtually all in-
dividuals. Along these lines, the IOM Committee felt that
there was insufficient evidence to use a target serum
250HD level of 30 ng/ml or higher, as has been recently
suggested by some experts (3). The Committee also set
tolerable ULs of 2000 mg/d for calcium and 4000 IU/d for
vitamin D. These guidelines should provide a very useful
framework for counseling our patients; however, there are
several implications of these recommendations and areas
where patients are likely to have further questions that are
worth highlighting.

First, patients are likely to ask how much of an effect
calcium and vitamin D supplementation, as recommended
above, is likely to have on reducing the risk of fracture.
Perhaps the best estimates of this come from several meta-
analyses (6, 7); for example, Tang et al. (7) combined re-
sults from 17 trials (n = 52,625) that reported fracture as
an outcome and found that calcium and vitamin D sup-
plementation was associated with a 12% risk reduction in
all fractures [risk ratio, 0.88; 95% confidence interval
(CI), 0.83-0.75]. In trials that reported bone mineral den-
sity as an outcome (23 trials, n = 41,419), calcium and
vitamin D treatment was associated with reduced rates of
bone loss (relative to placebo) at the hip of 0.54% (95%
CL, 0.35-0.73) and spine of 1.19% (95% CI,0.76-1.61).
To put this in context for patients, the commonly used
drug for osteoporosis, oral alendronate, reduces hip frac-
ture risk by 51% and increases hip and spine bone mineral
density over 3 yr by 4.7 and 6.1 %, respectively, compared
with placebo (8). Thus, whereas calcium and vitamin D do
have beneficial effects on fracture risk and rates of bone
loss, the magnitude of this effect is much smaller than that
of standard pharmacological therapy. However, given the
low cost and minimal side effects of calcium and vitamin
D supplementation, this should be part of the regimen for
the prevention or treatment of osteoporosis in virtually all
patients (unless there are specific contraindications, such
as a history of nephrolithiasis or known hypercalciuria).
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As exemplified by my patient above, patients may also
wonder about the attention given in recent years to pos-
sible effects of vitamin D in reducing the risk of cancer,
cardiovascular disease, diabetes, infections, autoimmune
disease, and other extraskeletal outcomes. However, as
noted by Ross et al. (2), the IOM Committee concluded
that there was insufficient evidence, particularly from ran-
domized trials, that vitamin D treatment affected the risk
of these nonskeletal outcomes. Thus, whereas observa-
tional studies have demonstrated associations between
low 250HD levels (below 20 ng/ml) and increased risk of
several nonskeletal outcomes (summarized in Ref. 3),
these findings could be confounded by a number of fac-
tors— one hardly needs to be reminded of the disparate
findings with regard to the relationship of estrogen ther-
apy and cardiovascular disease from observational studies
vs. the interventional data from the Women’s Health Ini-
tiative (9). The IOM Committee also noted with some
concern that recent observational evidence raises the issue
of whether there is a curvilinear or U-shaped curve for
some outcome measures, including cardiovascular dis-
ease, vascular calcifications, pancreatic cancer, and mor-
tality (2). These studies suggest that the lowest risk for
these adverse outcomes may occur at intermediate
250HD levels, with risk increasing at both low and high
levels. The uncertainties in this area were recently high-
lighted by a randomized controlled trial of high-dose vi-
tamin D (a single annual dose of 500,000 IU or placebo)
in elderly community-dwelling women (10). Surprisingly,
the women receiving high-dose vitamin D had an in-
creased risk of falls (by 15%) and fractures (by 26%).
Although the underlying biological basis for these findings
remains unclear, based on the combination of observa-
tional data and this interventional study, the IOM Com-
mittee did recommend a tolerable UL for vitamin D intake
of 4000 TU/d (2).

A third question that patients, such as the one described
above, have begun to ask me is whether calcium supple-
ments lead to an increased risk of myocardial infarction?
This is an issue with the IOM recommendations, which
provide an RDA of 1000-1200 mg/d of calcium for indi-
viduals over the age of 50 yr. The basis for the concern
regarding calcium supplementation and myocardial in-
farction comes from a metaanalysis by Bolland ez al. (11)
that evaluated 11 randomized controlled trials of calcium
supplements (without coadministered vitamin D) and
concluded that calcium supplementation (=500 mg/d)
was associated with an approximately 30% increase in the
risk of myocardial infarction. Although this analysis does
raise concerns about the safety of calcium supplements,
several caveats need to be kept in mind. First, this meta-
analysis only pertains to studies using calcium alone (with-
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out vitamin D), which is different from the IOM recom-
mendations and current practice. Second, the individual
studies included in the metaanalysis did not necessarily
adjudicate or validate cardiovascular events, leading to
potential misclassification. Third, using strict validation
criteria for cardiovascular endpoints, Lewis ef al. (12) re-
cently reported results of a 5-yr randomized controlled
trial of calcium carbonate (without supplemental vitamin
D) and 4.5 yr of posttrial follow-up. In this study, 1460
women (mean age, 75 yr), were randomized to receive
1200 mg of calcium carbonate daily or placebo, and the
intervention group that received calcium supplementation
did not have a higher risk of death or first-time hospital-
ization from atherosclerotic vascular disease (multivari-
ate-adjusted hazard ratio, 0.938; 95% CI, 0.727-1.146).
Nonetheless, in advising patients, it is important to stress
that excessive calcium intake could have adverse side ef-
fects, including nephrolithiasis and perhaps unknown car-
diovascular effects. As such, patients should aim for a total
calcium intake (diet plus supplements) of 1000-1200
mg/d (based on the age and gender guidelines in the IOM
report). For example, if a patient already consumes two
glasses of milk per day, they would only need a single 600
mg supplement to achieve the target daily intake of 1200
mg. It is important to review this issue with patients be-
cause some may assume that they need to take 1200 mg
daily of supplements in addition to what they may be con-
suming in their diet, leading to possibly excessive levels of
calcium intake (i.e. above the tolerable UL of 2000 mg/d
recommended by the IOM Committee).

In summary, the case of calcium and vitamin D sup-
plementation is a good example of patients struggling, at
times, to chart the appropriate course for their health in
the face of potentially conflicting information from their
physicians vs. through various forms of media, especially
with regard to the results of specific, high-profile studies.
This is where expert groups, such as the IOM Committee,
can bring clarity to these issues for patients as well as
physicians. Not everyone may agree with the IOM report;
however, my reading of the report and the summary pre-
sented by Ross ez al. (2) is that the panel acted responsibly
in reviewing the overall body of evidence and carefully
following the time-honored dictum of “primum non
nocere.”
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