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Abstract

The main aim for the trial involving infants of mothers with Vitamin D Deficiency was to compare two treatment modalities that being, A single dose of 
Vitamin D3 of 50,000 units vs a daily dose of 400 units for 4 weeks. In addition, the secondary finding was that incidence of true Vitamin D deficiency 
in the infants born to mothers with Vitamin D deficiency. We were able to demonstrate that a significant percentage of infants born to mothers with 
Vitamin D deficiency had been treated with Vitamin D during the pregnancy did in fact have more Vitamin D levels in the normal range. As a result, 
this reduced the number of potential infants that were able to be enrolled in the study. We were able to identify 93 infants with Vitamin D deficiency 
using the definition of a level Vitamin D to a less than 75 nmol per litre. The mean Vitamin D level at birth in the Pentavite group was slightly higher 
than the Vitamin D3 group. 
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Introduction

Vitamin D has been progressively linked to a variety of 
disease conditions in children over the last decade. Its role in bone 
mineralisation has long been recognised. More recently Vitamin D 
deficiency has been associated with increased prevalence of allergic 
reactions [1]. It has also been reported that higher vitamin D intake 
offers protection against episodes of wheeze in children under 5 Years 
[2]. 

In addition, a strong correlation has been reported between 
Vitamin D deficiency and cardiovascular disease [3]. Furthermore, the 
risk of developing type 1 diabetes and systemic lupus erythematosis 
has been linked with low early intake of Vitamin D [4, 5]. The 
importance of Vitamin D supplementation in preterm infants is well 
documented. Its role in prevention of hypocalcaemia during rapid 
bone growth is of primary importance as well as prevention of reduced 
bone mineralisation with potential for rickets. It is reported that sun 
exposure of the body up to 15 minutes in lightly pigmented adults 
may generate up to 20,000 units of Vitamin D3 over 24 hours whereas 
those with darker pigmentation may require 5 - 10 times the exposure 
for a similar result [6, 7].

Sun avoidance for infants may compromise Vitamin D levels. In 
addition, breast milk has very low levels of Vitamin D. The place of 
Vitamin D supplementation in term infants is less clear. The issue has 
risen in prominence with recognition of the significant percentage of 
pregnant women who have been found to be Vitamin D deficient [8]. 

In a Cochrane review [9] in 2002 it was noted that data regarding ideal 
Vitamin D requirements in pregnancy are limited. In addition, women 
with darker skin would likely need additional Vitamin D supplements.

An association between umbilical cord 25 -OH-D levels and 
head circumference at 3 and 5 months postnatal age has also been 
reported [10]. Another study reported increased bone mineralisation 
in children at 9 years where higher maternal Vitamin D levels were 
recorded during pregnancy [11]. Infants of African- American 
mothers who are breast fed only without formula supplements are at 
greater risk of Vitamin D deficiency for reasons previously stated [12].

In their article Jain et al., [13] report Vitamin D deficiency and 
insufficiency in healthy term breast fed 3-month-old infants and their 
mothers. There is however lack of consensus on a definition of true 
Vitamin D insufficiency. They recommend maternal supplements, 
increased sun exposure for the mother and possibly routine 
supplementation for infants.

Wagner et al., [14] report significant and prolonged increases in 
Vitamin D levels through to 7 months in infants given an oral Vitamin 
D3 supplement.

It has become an accepted practice among many paediatricians 
to give a single dose of 50,000 units of Vitamin D 3 to infants of 
Vitamin D deficient mothers. The evidence for this practice is not well 
established. In addition, there is the possibility that a large dose of 
Vitamin D3 given to an infant who has an already high Vitamin D 
level could lead to acute Vitamin D intoxication. 
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This study aimed to;

1.	 determine the incidence of Vitamin D deficiency in babies born 
to mother with low Vitamin D levels detected in pregnancy who 
were on supplemental Vitamin D, and,

2.	 compare mean serum Vitamin D levels at 6 weeks after a single 
dose Vitamin D3 50,000 units with those of oral Pentavite (400 u 
Vit D) given daily for 6 weeks.

Methods
We performed a randomised controlled trial in newborn infants 

of Vitamin D deficient mothers to compare a single 50,000 unit dose 
of Vitamin D3 (Single dose group) with daily Pentavite (daily dose 
group). Infants were enrolled from August 2012 to October 2014.

Women who had been identified at about 12 weeks gestation 
with vitamin D levels < 75 nmol/L were selected. All were prescribed 
vitamin D supplements. At the birth of their infant (>36 weeks) 
informed consent was obtained to determine the infant’s vitamin D 
levels using either cord blood or the Newborn Screening Test. 

Infants with levels in the normal range were noted and infants 
with levels less than 75 mmol/s were randomised by sealed envelopes 
to receive either the single dose group or the daily dose group. Repeat 
Vitamin D levels were then obtained from each group at 6 weeks.

Demographic and clinical data were collected on maternal age, sex 
of neonate, ethnic background, evidence of vomiting of bolus vit D, 

questioning for compliance with daily vit D supplementation, use of 
vitamin D supplementation by single bolus group.

Sample size and statistical analysis

The primary outcome measures were the proportion in each group 
attaining normal vitamin D levels (>75 nMol/L) at 6 weeks and the 
mean change per group in vitamin D level between day 3 and 6 weeks. 
It was estimated that 40 infants per group would have 80% power at 
the 5% significance level to show a difference of at least 20% between 
the two groups in the proportion achieving normal Vitamin D levels 
at 6 weeks. 

We performed an intention to treat analysis. Mean changes in 
vitamin D levels between groups were compared using t-tests and 
logistic regression was used to determine associations between 
successful outcome (Vitamin D reaching normal levels) and clinic-
demographic variables. 

Results

The flow diagram for study recruitment is shown in Figure 1. A 
total of 267 Vitamin D deficient mothers were treated during their 
pregnancy. Table 1 shows the ethnicity and Vitamin D status at birth 
of the infants of these mothers. There was no significant difference in 
the proportion of Caucasian and non-Caucasian infants with Vitamin 
D ≤75 nmol/L at birth (p=0.37).

Figure 1: Flow Diagram for Vitamin D trial.
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The overall incidence of Vitamin D deficiency in the two treatment 
groups of non-Caucasian background was 39 out of 87 i.e, 44.8%. In 
the Caucasian population the incidence was 54 out of 180 i.e, 30%. The 
93 infants with low Vitamin D levels were randomised to treatment 
groups – 49 to the single dose group and 44 to the daily dose group. 
The baseline characteristics of the two groups is shown in Table 1. 
The mean vitamin D level at birth was higher in the Pentavite group 
(Figure 2).

Table 1a. Ethnicity of infants of Vitamin D deficient mothers (n = 267).

Caucasian Non-Caucasian Total

Vitamin D >75 nmol/Ll 126 (65.1%) 48 (69.6%) 174

Vitamin D ≤ 75 nmol/L 54 (36.4%) 39 (30.4%) 93 (34.8%)

Total 180 87 267

Table 1b. Baseline characteristics of each group.

Characteristic Single dose Vitamin 
D3 group (n=49)

Pentavite group  
(n=44)

Male / Female 24/25 21/23

Caucasian/Non-Caucasian 26/23 28/16

Mean (SD) vitamin D level 
(nmol/L )

50.40 (13.33) 57.41 (11.88)

SD: Standard Deviation

Seven infants in the single dose group and 5 in the daily dose group 
did not attend for the 6 weeks review and were lost to follow-up. At 
6 weeks 72 of the 81 infants (88.9%) had achieved normal vitamin D 
levels (Table 2). The single dose Vitamin D3 group were more likely to 
have achieve normal levels that the Pentavite group (97.6% single dose 
group vs 79.5% Pentavite group) (OR 10.58; 95% confidence interval 
(CI) 1.26, 89.08) (Figure 3). The single dose group also showed a 
greater mean change from birth to 6 weeks (Figure 4).

Figure 2. Vitamin D levels at birth by group.

Figure 3. Change in Vit D levels birth to 6 weeks.

Figure 4. Mean Vit D levels ± SD.

Table 2. Results by group.

Six weeks outcomes Single dose Vitamin 
D3 group (n =42)

Pentavite group  
(n=39)

Percent achieving normal levels 97.6 79.5

Mean (SD) level at 6 weeks 
(nmol/L)

110.10 (21.44) 93.79 (21.33)

Mean (SD) change from birth 
(nmol/L) 

59.69(23.94) 36.38 (17.62)

SD: Standard Deviation

All infants given a bolus dose tolerated it; no vomiting was 
reported. Supplemental Vit D administration was not reported by 
mothers at the 6-week review.
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Conclusion

In conclusion we recommend the following management for 
women identified as Vitamin D deficient during pregnancy;

1.	  Vitamin D supplementation during pregnancy.

2.	 Obtain a Vitamin D level on the infant soon after delivery.

3.	 Give 50,000 of Vitamin D3 orally as a single dose which will 
ensure adequate Vitamin D levels are achieved through to at least 
6 weeks of age.
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