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It has been suggested that high proportions of other-

wise healthy pregnant women have defi cient or 
insuffi  cient vitamin D concentrations, as assessed by 
measurement of serum 25-hydroxyvitamin D (25[OH]
D). Poor vita min D status increases the risk of rickets 
in off spring, which has resulted in recommendations 
for routine maternal supple mentation. For example, 
in the UK, the National Institute for Health and Clinical 
Excellence (NICE)1 states that “All women should be 
informed at the booking appointment about the 
importance for their own and their baby’s health 
of maintaining adequate vita min D stores during 
pregnancy and whilst breastfeeding. In order to achieve 
this, women may choose to take 10 micrograms 
[equivalent to 400 IU] of vitamin D per day.” In February, 
2012, the UK Department of Health published a letter 
to raise awareness of the risk of vita min D defi ciency 
in specifi c groups of women, particularly pregnant and 
breastfeeding women.2 The Canadian Paediatric Society 

currently indicates that “Consideration should be given 
to administering 2000 IU of vitamin D daily to pregnant 
and lactating women”, which replaces the previously 
recommended dose of 200 IU per day.3

By contrast, the Committee on Obstetric Practice of 
the American College of Obstetricians and Gynecolo-
gists stated in July, 2011, that “At this time there is 
insuffi  cient evidence to support a recommendation for 
screening all pregnant women for vitamin D defi ciency” 
and sug gested that “vitamin D supplementation 
during pregnancy beyond that contained in a prenatal 
vitamin should await the completion of ongoing 
randomized clinical trials”.4 A review of dietary reference 
intakes for calcium and vita min D by the US Institute 
of Medicine, in 2010,5 concluded that “More targeted 
research should continue. Higher levels have not been 
shown to confer greater benefi ts, and in fact, they have 
been linked to other health problems, challenging the 
concept that ‘more is better’. There is emerging evidence 
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and possibly malignancies that might not emerge in 
1–2-year clinical trials.

Although the long-term risk-benefi t profi le of 
daclizumab-HYP is unknown, the results of Gold and 
colleagues’ phase 2 study are encouraging, and extend 
previous fi ndings suggesting that daclizumab-HYP could 
have a role in the growing arsenal of disease-modifying 
treatments for multiple sclerosis, and there fore warrants 
further study.
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that too much of these nutrients may be harmful.” 
As a result, the minimum concentration of 25(OH)
D in serum recom mended for good bone health was 
reduced from 30·0 ng/mL to 20·0 ng/mL. An extensive 
review has confi rmed that long-term safety data on 
vitamin D supplementation remain limited.6 Moreover, 
some reports suggest no link between maternal 
25(OH)D concentrations and important pregnancy 
outcomes, such as recurrent preterm birth,7 diabetes,8 
or mode of delivery.9 De-Regil and colleagues10 showed 
in a 2012 systematic review that the evidence on use 
of vitamin D supplementation in pregnancy was too 
limited to draw any conclusions on usefulness and safety, 
and that further rigorous randomised trials are required.

In The Lancet, Debbie Lawlor and colleagues11 present 
a large, prospective cohort study which challenges the 
assertion that vitamin D supplementation should be 
provided to pregnant women to prevent low bone-
mineral content in off spring. They point out that the 
main available fi ndings on this subject come from 
three small cohort trials and that the studies yielded 
inconsistent results. Lawlor and colleagues report on 
3960 mother-and-child pairs enrolled in the Avon 
Longitudinal Study of Parents and Children (ALSPAC). 
This study cohort is ten times larger than the previous 
studies combined. Eligible pairs included women who 
had valid results for measurement of non-fasting 
25(OH)D in serum assessed by high-performance 
liquid chromatography tandem mass spectrometry 
with an internal standard, and off spring with results 

from dual-energy x-ray absorptiometry done at age 
9–10 years (mean 9·9 years). Among the mothers, 
1035 (26%), 879 (22%), and 2046 (52%) had 25(OH)D 
concentra tions assessed in the fi rst, second, and third 
trimester, respectively. No association was found 
be tween maternal 25(OH)D concentration in any 
trimester and off spring bone-mineral content or other 
bone outcomes.

These fi ndings contrast starkly with a previous study 
by the same group, which concluded that maternal 
ultraviolet B exposure (a proxy for maternal vita-
min D status) during pregnancy was related to bone 
size in 6995 off spring enrolled in ALSPAC, at a mean 
age of 9·9 years.12 That fi nding suggested that vitamin D 
status in pregnancy exerts direct eff ects on subsequent 
bone formation in off spring. The apparent contradiction 
between these two studies can be explained in several 
ways. First, in the latest study the researchers measured 
25(OH)D to assess vitamin D status, rather than 
assigning status on the basis of estimated ultraviolet B 
exposure. Second, Lawlor and colleagues11 discovered a 
quirk in the follow-up arrangements that led to children 
born in the late summer or autumn, when exposure 
to ultra violet B is greatest, generally being older at the 
time of dual-energy x-ray absorptiometry. Thus, because 
bone-mineral con tent rises with age, their values were 
higher than those in children born at other times of year. 
Correction for these confounding eff ects completely 
explained the diff erence in results. The researchers 
conclude that there is no strong evidence to support the 
claims that maternal vitamin D status during pregnancy 
is an important determinant of postnatal off spring 
bone-mineral content, and they are to be congratulated 
on setting the record straight.

In view of the inconsistency in results, it might seem 
un clear why vitamin D supplementation is offi  cially 
recom mended for all pregnant and breastfeeding 
women. The reason might be reports of rickets from 
devel oped countries. Ward and colleagues, in 2007,13 
reported 104 cases of confi rmed rickets, identifi ed by 
respondents to a monthly survey of 2325 Canadian 
paediatricians between July, 2002, and June, 2004. Of 
the patients aff ected, 96 (92%) had intermediately 
dark or dark skin. The researchers concluded that there 
was an urgent need for heightened awareness among 
health-care providers and the general public about 
vitamin D defi ciency and the risk of rickets. Sharma and 
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colleagues14 reported 74 infants seen between January, 
2006, and June, 2008, in four London hospitals, who 
had symptomatic vita min D defi ciency. Proactive 
implementation of vitamin D supplementation in 
pregnant and breastfeeding women was urgently 
recommended. Similar to the Canadian study, 
however, only one infant was white European (62% 
were Asian) whereas, in the ALSPAC study by Lawlor 
and colleagues, 3663 (92·5%) of participants were 
white European.

A particular diffi  culty in deciding who should be 
supplemented is the paucity of studies to defi ne the 
normal range of 25(OH)D concentrations in serum, 
particularly during pregnancy. Yu and colleagues15 
noted the lack of standardised normal-range and cutoff  
values for diagnosis of vitamin D defi ciency. The US 
National Institutes of Health has set a normal range of 
30·0–74·0 ng/mL in non-pregnant women.16 However, 
Yu and colleagues found that among 100 pregnant 
white European women with body-mass index in the 
normal range, who had spontaneously conceived, 
and had had vitamin D measured in the summer, the 
50th percentile value was 30·7 ng/mL. Thus, almost 
half of this healthy group would have been deemed 
defi cient by the National Institutes of Health standard. 
The 5th percentile value was 10·8 ng/mL; 45·5% of black 
and 53·7% of Asian patients had lower concentrations. 
In a 2012 report from the USA, Burris and colleagues17 
found that the mean vitamin D concentration in 
blood samples from 947 pregnant white women, 
measured in the second trimester, was 60·2 nmol/L 
(equivalent to 24·0 ng/mL), but for black women the 
corresponding value was only 46·0 nmol/L (equivalent 
to 18·4 ng/mL). 16·2% of the white women, compared 
with 60·2% of black women, had values of lower than 
50·0 nmol/L (20·0 ng/mL), and 1·4% of white but 18·3% 
of black women had values lower than 25·0 nmol/L 
(10·0 ng/mL).

The safest approach is probably routinely to supple-
ment pregnant women at greatest risk, as defi ned by 
the NICE guidelines:1 women of south Asian, black 
African, black Caribbean, or Middle Eastern origin, 
women who have limited exposure to sunlight (eg, 
those who are predominantly housebound or are 
generally fully covered when outdoors), women who eat 
a diet particularly low in vitamin D (eg, no oily fi sh, eggs, 

meat, or vitamin D-fortifi ed margarine or breakfast 
cereal), and women with a body-mass index higher 
than 30 kg/m² before pregnancy. For other women, 
the optimum approach is unclear, and long-term 
randomised trials of supplementation are justifi ed.
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