
Drug interactions with
grapefruit

Iwas glad to see James Maskalyk’s re-
view of grapefruit and drug interac-

tions,1 as I have been concerned for
some time about the need to increase
awareness of this issue.2,3 However, I
would like to comment on drugs that
were listed as if the effects were equal.
Some patients enjoy grapefruit, and it
is unkind to impose an unnecessary
prohibition.

The magnitude of the grapefruit ef-
fect is related to the bioavailability of
the drug. Felodipine, with a bioavail-
ability of only 15%, had on average a
tripling of blood levels with grapefruit,
whereas nifedipine, with a bioavailabil-
ity of 60%, had only a 30% increase in
area under the curve (AUC). Amlodip-
ine, which is approximately 80%
bioavailable, is hardly affected by
grapefruit.4 Similarly, whereas simva-
statin and lovastatin, which are only 5%
bioavailable, have a 15-fold increase in
AUC with grapefruit,5,6 levels of ator-
vastatin increase only by 2.5-fold.7

I therefore tend to tell patients on
amlodipine and atorvastatin that grape-
fruit is likely to have only a minor effect.

J. David Spence
Stroke Prevention and Atherosclerosis 
Research Centre

Robarts Research Institute
London, Ont.
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Folic acid fortification: time 
for a concentrated effort

Vidia Persad and colleagues1 nicely
show that folic acid fortification of

cereal grains is rapidly followed by a re-
markable reduction in the incidence of
spina bifida and anencephaly. Their
data indicate that countries that do not
fortify grain are allowing thousands of
babies to be born each year with these
preventable defects.2,3

As wonderful as this prevention is,
data suggest that increased concentration
of folic acid in flour would further reduce
these birth defects. Although the rate of
spina bifida that is not preventable with
folic acid is unknown, data from a com-
munity trial in China showed that taking
400 mg/d of folic acid reduced the preva-
lence to about 6 per 10 000 in high- and
low-risk areas.4 The Chinese data suggest
that increasing the concentration of folic
acid in grains in Canada would reduce
the incidence of spina bifida and anen-
cephaly in Canada by least an additional
50%. 

Before fortification, it was estimated
that fortification at 140 mg/100 g of
flour (the concentration required in the
US and Canada) would increase the av-
erage women’s daily consumption of
folic acid by 100 mg. Some subsequent
estimates suggest that the average
woman consumes 200 mg/d of folic
acid. The US Public Health Service and
Institute of Medicine recommend that
all women of reproductive age consume
400 mg/d of synthetic folic acid. 

The US Centers for Disease Control
and Prevention and the March of Dimes
suggest that fortification concentration
should be at least 350 mg/100 g of grain.
In 2000 the UK Committee on Medical
Aspects of Food and Nutrition Policy
(COMA) recommended a concentration
of 240 mg/100 g of grain.5 Chile has im-
plemented a concentration of 220
mg/100 g; however, women in Chile
consume about twice as much flour as
women in Canada and the United States. 

Canadian nutrition regulators dis-
couraged the US Food and Drug Ad-
ministration from requiring fortifica-
tion, saying that Canadians did not
need folic acid fortification. Persad and
colleagues have shown this not to be
the case. Fortunately for Canadian chil-
dren and their families, commercial in-
terests forced Canadian regulators to
adopt the US standard. Perhaps Cana-
dian regulators will now show leader-
ship in North America by increasing
folic acid fortification concentration to
at least 240 mg/100 g, as recommended
by COMA. 

Godfrey P. Oakley, Jr. 
Visiting Professor of Epidemiology
Rollins School of Public Health 
Emory University 
Atlanta, Ga. 
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[Two of the authors respond:]

We thank Godfrey Oakley for his
comments on our article1 and

agree that current folic acid fortifica-
tion levels may be inadequate. Unfor-
tunately, it is difficult to determine
the lowest level needed to minimize
the occurrence of open neural tube
defects; some suggest that there is no
need for fortification, although others
recommend as much as 350 mg/100 g
of grain. A consensus will be difficult
to achieve. Meanwhile, it is important
that further population-based studies
on the effects of fortification be un-
dertaken not only to help determine
such a level but also to rule out theo-
retical adverse effects. It is also impor-
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tant to continue advocating pericon-
ceptual folic acid supplementation and
sound nutrition.

Michiel C. Van den Hof
Vidia L. Persad
Department of Obstetrics and 
Gynaecology 

Dalhousie University
Halifax, NS

Reference
1. Persad VL, Van den Hof MC, Dube JM, Zim-

mer P. Incidence of open neural tube defects in
Nova Scotia after folic acid fortification. CMAJ
2002;167(3):241-5.

Puzzling vitamin D results 

Iam puzzled by the seasonal mean
values for 1,25-dihydroxy vitamin D

[1,25-(OH)2D] published in Table 2 of
the article by Diana Rucker and col-
leagues.1 They are about twice as high
as those from a similar study done in
Denmark,2 which showed a mean of 29
pg/ml (75.4 pmol/L). 

Two of the seasonal mean values
(168.1, 148.9) are above the normal
range quoted for the assay (45–145).
This assay range seems to be correct,
but the study data seem to be high. 

I am particularly concerned that this
study did not place much greater em-
phasis on the values of the active hor-
mone 1,25-(OH)2D than on the inter-
mediate metabolite 25-hydroxy vitamin
D [25(OH)D]. This is especially impor-
tant in elderly populations, as extra-
renal hydroxylase activity in inflamma-
tory macrophages has been shown to
generate a normal 1,25-(OH)2D value
from depressed levels of circulating
25(OH)D. 

Trevor G. Marshall
Research Director 
Yarc Inc.
Thousand Oaks, Calif.
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[One of the authors responds:]

Ithank Trevor Marshall for paying
such close attention to our article,1

and I wish I had done the same in my
proofreading. The normal range for the
1,25-(OH)2D, or calcitriol, assay pub-
lished in our paper was incorrect and
was that for the earlier INCSTAR (later
to become Diasorin) assay kit for cal-
citriol. This assay was in use at the Foot-
hills Medical Centre when I submitted
my grant proposal for this project. How-
ever, the current Diasorin calcitriol assay
kit is currently used, in both my labora-
tory and the Calgary Health Region
clinical laboratory, and the normal range
(2 standard deviations above and below
the mean for a group of healthy hospital
workers) is 55–190 pmol/L. This is the
range we should have included in Table
2, and our reported 1,25-(OH)2D levels
were within it.

Our 1,25-(OH)2D assay still pro-
vided results consistent with known vit-
amin D physiology. The 2 seasons with
the highest mean levels of 1,25-(OH)2D
were associated with the highest mean
levels of parathyroid hormone and the
lowest mean levels of serum inorganic
phosphate, both known stimuli to con-
version of 25(OH)D to 1,25-(OH)2D
by renal 1α-hydroxylase.

Although 1,25-(OH)2D is the most
biologically active form of vitamin D, it

is generally accepted that, when assess-
ing patients’ vitamin D stores, measure-
ment of 25(OH)D in blood is much
more clinically useful than that of 1,25-
(OH)2D.2,3 Serum 25(OH)D levels are
consistently low in malabsorption syn-
dromes and clinical osteomalacia, al-
though 1,25-(OH)2D levels may be
normal or high.4 In osteomalacia due to
vitamin D deficiency, the serum
25(OH)D level, not the 1,25-(OH)2D
level, correlates with the mineralization
status of bone.5 Recent identification of
1α-hydroxylase activity in nonrenal tis-
sue provides a plausible explanation of
how 25(OH)D may mediate vitamin D
action at a cellular level,6,7 and evidence
also exists of direct effects of 25(OH)D
on calcium absorption.8

David A. Hanley
Professor and Head
Division of Endocrinology and 
Metabolism

Department of Medicine
University of Calgary
Calgary, Alta.
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Submitting letters

Letters may be submitted via our Web site or by mail, courier, email
(pubs@cma.ca) or fax. They should be no more than 250 words long and must be
signed by all authors. Letters written in response to an article published in CMAJ
must be submitted within 2 months of the article’s publication date. Letters are
subject to editing and abridgement.

eLetters

We encourage readers to submit letters to the editor via the eLetters service on
our Web site (www.cmaj.ca). Our aim is to post by the next business day
correspondence that contributes significantly to the topic under discussion.
eLetters will be appended to the article in question in eCMAJ and will also be
considered for print publication in CMAJ. To send an eLetter, click on the “Submit
a response to this article” at the top right-hand side of any eCMAJ article. 


