
n engl j med 354;21 www.nejm.org may 25, 2006 2285

c o r r e s p o n d e n c e

T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

Calcium plus Vitamin D and the Risk of Fractures

To the Editor: The increased incidence of neph-
rolithiasis among patients taking supplemental 
calcium carbonate that was reported by Jackson 
et al. (Feb. 16 issue)1 might have been avoided if 
calcium citrate had been given. It has been shown 
that urinary calcium oxalate crystals that form in 
the presence of hypercalciuria and hyperoxaluria 
develop into clinically important stones only af-
ter aggregation into larger particles. This aggre-
gation is inhibited by citrate at physiologic con-
centrations.2,3

The data in Table 3 in the report suggest that 
calcium and vitamin D reduced the incidence of 
hip fracture more in older patients than in young-
er patients, which is not unexpected, given the 
pathophysiological differences between perimeno-
pausal bone loss and senile bone loss.4 Measure-
ment of parathyroid hormone levels to assess the 
adequacy of vitamin D intake might have helped 
in the interpretation of these findings.5,6 The dose 
of supplementary vitamin D used in this study, 
assuming it was the sole or major source of vi-
tamin D, may have been too low to have had a 
more dramatic effect in either age group.

Susan Terris, M.D., Ph.D.
25 Coleman Ave.
Red Bank, NJ 07701
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To the Editor: Although Jackson and coworkers 
conclude that calcium and vitamin D supplemen-
tation did not significantly reduce fracture rates 
among women 50 to 79 years of age, their obser-
vations can be interpreted to provide support for 
a different conclusion. Since it has been well es-
tablished that bone mineral density (BMD) decreas-
es progressively in postmenopausal women who 
are not treated for bone loss, one is struck by the 
authors’ finding that the mean BMD for the total 
spine and the whole body in the control subjects 
increased steadily over the nine years of the study, 
and that the BMD for the total hip remained es-
sentially unchanged, as shown in Figure 2 of the 
article by Jackson et al. This phenomenon was 
almost surely influenced by the large proportion 
of control subjects who were already taking cal-
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cium or vitamin D at “therapeutic” doses. One 
would expect improved BMD to be associated with 
fewer fractures; the investigators did, in fact, find 
fracture rates for both control subjects and treat-
ed subjects to be less than half the rate histori-
cally anticipated. It is also not surprising that the 
administration of additional calcium and vita-
min D to treated subjects further reduced hip frac-
tures only to a limited degree, particularly since 
the optimal intakes of both are unknown.

Gerson T. Lesser, M.D.
Mount Sinai School of Medicine
New York, NY 10029
glesser@jhha.org

To the Editor: The results of the Women’s 
Health Initiative (WHI) trial of calcium with vi-
tamin D reveal that calcium and vitamin D sup-
plementation (1000 mg of calcium carbonate 
with 400 IU of vitamin D) did not lower fracture 
rates but did increase the risk of kidney stones in 
calcium-replete postmenopausal women (mean 
intake, 1150 mg per day) whose intake of vitamin 
D was insufficient (serum 25-hydroxyvitamin D, 
48 nmol per liter). How should these results in-
fluence clinical practice? They should have no ef-
fect on the evidence-based recommendation that 
postmenopausal women, who typically consume 
600 mg of elemental calcium per day, should in-
crease their calcium intake to 1200 mg per day.1 
Similarly, the results should not deter physicians 
from recommending 800 IU of vitamin D per day 
— the amount the average postmenopausal 
woman needs to raise her serum 25-hydroxyvita-
min D level to that needed to lower the risk of 
fracture (≥75 nmol per liter).2 Finally, the in-
creased risk of kidney stones among the women 
in the study who were consuming a mean of 2150 
mg per day of calcium (usual mean intake plus 
supplement), as compared with those consuming 
1150 mg per day, should not be assumed to apply 
to women who increase their intake to 1200 mg 
per day. It is important that the WHI trial not be 
used to sanction the inadequate intake of calci-
um and vitamin D that is so widespread among 
postmenopausal women today.

Bess Dawson-Hughes, M.D.
Tufts University
Boston, MA 02111
bess.dawson-hughes@tufts.edu
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THE AUTHORS REPLY: Dr. Terris notes that use of 
supplemental calcium citrate, instead of calcium 
carbonate, may lessen the risk of kidney stones 
observed in the WHI calcium with vitamin D trial, 
and we agree. However, calcium carbonate, per-
haps because of its greater affordability, is still 
the most common form of calcium supplementa-
tion used in the United States. The present study 
did not have the power to examine changes in 
parathyroid hormone levels among women with 
hip fracture and controls, because stored specimens 
were available after randomization for a subsam-
ple of the trial population that consisted of only 
6 percent of the subjects.

Dr. Lesser attributes the low rate of hip frac-
ture in the placebo group to the already high 
levels of calcium intake at baseline. As we report, 
there are other powerful fracture-lowering factors 
that probably also contributed, including high lev-
els of hormone use and body-mass index and the 
enrollment of fewer women over 70 years of age 
than expected. Nonetheless, we believe that the 
trial results provide several indications that cal-
cium intake does reduce the risk of hip fracture. 
Calcium and vitamin D supplementation reduced 
the risk of hip fracture by 29 percent among 
women with an adherence of 80 percent or more, 
21 percent among those 60 years of age or older 
at enrollment, and 30 percent among those not 
taking other calcium supplements during the trial 
(all 95 percent confidence intervals for the cor-
responding hazard ratios exclude 1). In fact, we 
believe that these data support current recom-
mendations for adequate calcium intake.

Two other clarifications are important to make 
in the interpretation of the trial results. First, the 
increased risk of kidney stones was not associated 
with high baseline calcium intake. Our prelimi-
nary analyses indicated no interaction with base-
line calcium intake and, in fact, a somewhat 
greater risk among women with a lower total 
calcium intake at baseline. The factors contrib-
uting to an increase in the risk of kidney stones 
are under investigation. Second, some have dis-
regarded the greater effects of the calcium-plus-

1.

2.

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 16, 2009 . For personal use only. No other uses without permission. 



correspondence

n engl j med 354;21 www.nejm.org may 25, 2006 2287

vitamin-D intervention in older women as being 
uninterpretable, claiming that the randomization 
was no longer intact in subgroups defined accord-
ing to age. In fact, the randomization of women 
in all the WHI trials was stratified according to 
age in order to ensure that measured and un-
measured characteristics would be balanced with-
in the age groups. There are other caveats as-
sociated with subgroup analysis (e.g., multiple 
comparisons and lack of power), but in the WHI 

trials, age-specific analyses are protected from 
confounding by the randomized design.

Rebecca D. Jackson, M.D.
Ohio State University
Columbus, OH 43210
jackson.20@osu.edu

Andrea Z. LaCroix, Ph.D.
Fred Hutchinson Cancer Research Center
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for the Women’s Health Initiative Investigators

Calcium plus Vitamin D and the Risk of Colorectal Cancer
To the Editor: The findings of the Women’s 
Health Initiative (WHI) trial of calcium and vita-
min D supplementation and the risk of colorectal 
cancer reported by Wactawski-Wende et al. (Feb. 
16 issue)1 are not surprising. The chief problem 
with the study, in retrospect, is that, as the au-
thors acknowledge, the dose of 400 IU of vitamin 
D

3
 was inadequate to raise blood levels of 25-

hydroxyvitamin D to what is now considered a 
healthful range above 78 nmol per liter (30 ng 
per milliliter). It is now generally recommended 
that 1000 IU of vitamin D

3
 per day is necessary 

to attain this level2 and to maximize intestinal 
absorption of calcium3 for optimal bone health 
and the prevention of cancer.4 Virtually all the 
subjects in the study had vitamin D insufficiency 
according to the criterion given above, both at the 
beginning and at the end of the trial. The most 
important finding of this study is that women in 
the lowest quartile of serum 25-hydroxyvitamin 
D levels (less than 31 nmol per liter) had an inci-
dence of colorectal cancer that was 253 percent 
of the incidence in the highest quartile (serum 
25-hydroxyvitamin D level, ≥58.4 nmol per liter). 
These data are consistent with the observation 
that there was an inverse relationship between se-
rum 25-hydroxyvitamin D levels and the risk of 
colon cancer.5,6 These women needed more vita-
min D.

Michael F. Holick, M.D., Ph.D.
Boston University Medical Center
Boston, MA 02118 
mfholick@bu.edu
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To the Editor: The findings from the WHI trial 
with regard to colorectal cancer appear to be in 
contrast to epidemiologic data. Two critical issues 
are the dose and the duration of treatment. On 
the basis of the association between plasma 25-
hydroxyvitamin D and colorectal cancer in the 
Nurses’ Health Study (NHS),1 the calculated risk 
reduction for the intervention in the WHI trial 
would be only about 13 percent. Moreover, in the 
NHS, a statistically significant reduction in colo-
rectal cancer in association with a higher intake 
of vitamin D emerged only among women who 
used supplements for more than 10 years.2 In ran-
domized trials, calcium reduces the recurrence of 
adenoma, including that of large adenomas, con-
sistent with a role of calcium in early stages of 
carcinogenesis.3 Epidemiologic data suggest that 
the benefits of calcium may level off at a dose of 
approximately 700 mg per day.4 In the WHI trial, 
the calcium intake was 1151 mg per day at base-
line and was reported to increase during the trial. 
It is unclear how many women were consuming 
calcium at a dose low enough to benefit from the 
intervention, or whether the duration of the in-
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