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Abstract: Inasmuch as many infants develop allergic symptoms early in infancy, and exposure to 
allergens may be important in the development of food allergies, there is great interest in maternal 
dietary strategies during pregnancy and lactation that may prevent food allergies, and thus reduce the 
burden of disease. Vitamin D levels are known to be associated with atopic disease development in 
early infancy; however, existing data are controversial. The aim of this review was to investigate any 
possible effect of vitamin D on the onset of neonatal allergy via breast feeding. 
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INTRODUCTION  

 Breast milk is considered the gold standard for infant 
nutrition, offering a complement of antibodies, macronutrients, 
and nutritional balance unsurpassed by any substitute. 
However, as human milk contains low vitamin D amounts, 
the drive to promote and increase the rate of exclusive 
breastfeeding in early infancy without adequate sunlight 
exposure and appropriate vitamin D supplementation leads 
to some risk factors.  Hence, except of the significant 
skeletal deformities and poor growth seen in children with 
long term vitamin D deficiency there is increasing evidence 
for risk of atopic disorders, including food allergy, indicating 
the importance of vitamin D to infant health [1-3]. The rise 
in prevalence of food allergy is a phenomenon that has 
occurred in the last 20 years with evidence of increased 
hospital admissions for food-induced anaphylaxis. Particularly 
under the age of 5 years [4], a dramatic rise in epinephrine 
autoinjector prescription [5] and most recently reports from 
developed countries that up to 10% of infants have evidence 
of challenge proven food allergy [6]. Broadly speaking, it 
has been proposed that the increase in food allergy in early 
life among children living in the developed world may relate 
to factors associated with hygiene and microbial experience, 
infant-feeding practices, maternal dietary intake and more 
recently, vitamin D status [7-9]. Furthermore, concurrent 
with the increase in food allergy over recent decades is a 
well-documented temporal decrease in vitamin D levels in 
many parts of the world [10]. The case becomes attractive as 
vitamin D has a variety of multiple biological roles, 
including immunomodulatory actions, and because low 
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vitamin D is common and amenable to relatively simple and 
inexpensive public health interventions [11]. 

VITAMIN D IN HUMAN BREAST MILK 

 After birth, exclusively breastfed infant may produce 
vitamin D using the UV radiation or receive it directly by 
human milk [12]. Breast milk of healthy unsupplemented 
lactating women contains relatively small amounts of vitamin 
D and 25(OH)D and is usually considered insufficient to 
prevent vitamin D deficiency in exclusively breast-fed 
infants if their exposure to sunlight is limited [13]. In 
industrialised countries the mean breast milk concentration 
of vitamin D ranges from undetectable to 2 µg/l (80 IU/L) 
[14, 15]. However, well-fed mothers receiving vitamin D 
supplements have a up to 90-fold increase in vitamin D in 
their milk [16] suggesting that the nutritional status of 
lactating mothers affects the vitamin D sterol potential of her 
milk which, in turn, would likely have an effect on the 
vitamin D status of her nursing infant [17]. Thus, exclusively 
breastfed infants are at increased risk of vitamin D 
deficiency if vitamin D supplementation is lacking and sun 
exposure is limited [18].  

 The question is whether vitamin D supplementation 
during lactation may increase vitamin D levels in breast milk 
as to ensure the adequate vitamin D status for her breastfed 
infant. It is estimated that 20% of maternal vitamin D is 
transferred through milk to the exclusively breastfed infant 
[14]. Cancela et al reported that circulating 25(OH)D levels 
in breastfed infants were directly related to the vitamin D 
content of mother’s milk [19]. Available evidence indicates 
that if the vitamin D status of the lactating mother is 
adequate, her nursing infant will maintain a “minimally 
normal” nutritional vitamin D status [20]. Studies in the 
1980s showed that supplementation of nursing mothers with 
2000 IU rather than 1000 IU of vitamin D had a significant 
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effect on the breastfeeding infant’s vitamin D status as 
measured by infant serum 25(OH)D levels [17]. Expanding 
these findings, two later pilot studies involving lactating 
women supplemented with high-dose vitamin D of up to 
6400 IU/day for 6 months, showed that the vitamin D 
content of milk increased to levels as high as 873 IU/l 
without any evidence of maternal vitamin D toxicity [14,15]. 
The serum 25(OH)D levels in the infants of mothers on 6400 
IU/day increased from a mean of 32.5 nmol/l to 115 nmol/l 
and were similar to those of infants receiving 300–400 IU 
vitamin D/day whose 25(OH)D levels increased from a mean 
of 35 nmol/l to 108 nmol/l. Similarly, the vitamin D status of 
the mothers on high-dose supplementation increased from a 
mean serum 25(OH)D level of 85 nmol/l at baseline to 147 
nmol/l after supplementation [15]. 

 The parent compound cholecalciferol (vitamin D3) is the 
major vitamin D metabolite that passes from maternal serum 
into breast milk. The quantity of the downstream metabolite 
-25-hydroxyvitamin D, 25(OH)D in human milk is 
negligible because of the avid binding of 25(OH)D to 
vitamin D-binding protein [21]. But maternal milk and 
serum cholecalciferol concentrations are related. It has been 
shown that infant mean serum 25(OH) D concentration 
increased from 16±12 to 39±12 ng/mL to mothers 
supplemented with 5000IU vitamin D in a daily-dose for 28 
days (the mean 28-day value in a daily-dose group of 
5000IU/d correspond to 320 IU/L) [22]. Breast milk 
cholecalciferol concentrations increased to 8 ng/mL whereas 
all infants achieved serum 25(OH)D concentrations of more 
than 20 ng/mL [22]. Hence infants, receiving milk from 
mothers replete in vitamin D, have circulating 25(OH)D 
levels comparable to infants receiving oral vitamin D 
supplementation [15]. 

 Still, despite the fact that vitamin D levels can be 
increased in the milk of lactating women taking large 
vitamin D supplements, such high dose supplementation 
must be validated and demonstrated to be safe in larger, 
more representative populations of lactating women. 

VITAMIN D IN HUMAN BREAST MILK AND ITS 
DUBIOUS LINK WITH FOOD ALLERGY: WHAT 
DOES THE EVIDENCE SAY? 

 Because many infants develop allergic symptoms early in 
infancy, and exposure to allergens may be important in the 
development of food allergies, there is great interest in 
maternal dietary strategies during pregnancy and lactation 
that may prevent childhood allergies, and thus reduce the 
burden of the disease. Little evidence, mostly indirect, exists 
on the potential link between vitamin D in human breast 
milk and food allergy.  

Studies Against a Link Between Low Vitamin D and 
Food Allergy 

 Perhaps the most striking epidemiological evidence 
against a link between low Vitamin D and food allergy is the 
parallel increase of food allergy and vitamin D supplementation 
that has occurred in developed countries. 

 A total of three randomized controlled trials have 
evaluated the effect of maternal fish oil supplementation 
during pregnancy and or lactation on the offspring’s risk of 
food allergy [23]. There was weak evidence that babies 
whose mother received fish oil rather than placebo were less 
likely to develop parent-reported food allergy (6/128 vs. 
16/136, OR 0.46, 95% CI 0.16-1.38). On the other hand, 
Kull et al. found that supplementation of vitamin A and D in 
water-soluble form, as compared to the same vitamins in 
peanut oil, was associated with a twofold increase in food 
sensitization and food reactions during the first 4 years of 
life [24]. The mechanism is unknown, but it has been 
suggested that the immunomodulatory effect of vitamin D 
from oral supplementation may differ to that of vitamin D 
from sun exposure [25]. In a recent randomized, double-
blind, placebo-controlled trial from Japan, daily 
supplementation with 800 IU of vitamin D3 for 6 weeks 
from 1 month after birth for breast-feeding mothers showed 
that the incidence of children’s food allergy up to 2 years of 
age was increased [26]. Another recent German prospective 
cohort study, including 378 mother–child pairs showed that 
high vitamin D levels in pregnancy and at birth may 
contribute to a higher risk for food allergy up to 2 years of 
age [27]. 

Studies for a Link between Low Vitamin D and Food 
Allergy 

 Pregnant women taking vitamin D supplements and 
infants exposed early to vitamin D have fewer allergic 
diseases [28]. A rising prevalence of vitamin D insufficiency 
over the last 20 years, with up to 30% of Melbourne 
pregnant women now vitamin D insufficient, has paralleled 
the rise in children’s food allergy [13]. Australia is one of the 
few developed countries where routine fortification of the 
food chain supply with vitamin D does not occur [26]. 
Another study conducted with African American children in 
the U.S revealed that children who had very low vitamin D 
status at birth but sufficient vitamin D during their early life 
had no or a lower risk of food allergy; while children who 
were exposed to persistently low vitamin D both pre- and 
post-natally had the highest risk of food allergy [29]. A 
recent systematic review revealed that maternal dietary 
patterns associated with less risk for allergic disease in 
children included Mediterranean dietary patterns, diets rich 
in fruits and vegetables, fish, and vitamin D-containing foods 
[30]. 

Reconciling the Conflicting Data 

 To reconcile these conflicting data regarding vitamin D 
and food allergy, it has been proposed that both high and low 
vitamin D may predispose to allergic disease – a so called 
‘U-shaped’ association [11]. A potential explanation of a U-
shaped association between 25(OH) D and allergy is that 
25(OH)D may promote a TH2 immune skew at the systemic 
level, while simultaneously promoting an anti-inflammatory 
effect at the local/organ level [31], and the balance between 
these effects may vary at different 25(OH)D levels. 
Alternatively, the apparent U-shaped association may simply 
be evidence against the more biologically common linear 
dose–response relationship, and could therefore be evidence 
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against a causal association between vitamin D and allergy. 
While the potential association between elevated vitamin D 
and allergic outcomes are insufficient to dismiss the 
hypothesis that low vitamin D is a risk factor for food 
allergy, it is certainly highlighted the need for improved data 
before proceeding with interventional trials or changes in 
public health policy. 

CONCLUDING REMARKS  

 Breast milk seems to be implicated in the development of 
the infant’s immune system. Breast-fed infants are usually 
given vitamin D supplementation to overcome the low 
concentrations of human milk in vitamin D. Prospective 
analytical studies will be required to unravel whether 
emerging risk factors for food allergy exert their effect 
partially through vitamin D-dependent pathways or whether 
these factors are associated with food allergy through 
different pathways and merely also linked to vitamin D. 
Future research will be required to estimate judicious 
correction of vitamin D deficiency during pregnancy, 
lactation and early childhood in order to promote tolerance, 
improve mucosal immunity and thereby blunt the food 
allergy epidemic in children. 
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