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Abstract

Objective: To compare the levels of vitamin D, calcium, phosphorus and alkaline phosphatase and linear growth
parameters in exclusively breast fed term infants with and without supplementation of vitamin D. Design: Interventional
study (Non Randomized). Setting: Department of Paediatrics and OBG in a Tertiary care Teaching Hospital, Mysuru.
Participants: 60 term Healthy Neonates who were delivered in the hospital. In order to estimate the expected level with
an allowable error of 20% and 95% confidence, the required sample size was considered to be a minimum of 28 for each
group of only breast fed and breast fed with vitamin D supplementation. Thus we recruited 30 healthy term newborns
for each group in our study. Main outcome measures: Study infants were divided into two groups, Group A-Only breast
fed; Group B-breast fed with Vitamin D supplementation (800 [U/day for 4 months). The cord blood sample reports and
linear growth parameters at birth with results at the end of 4th month+15days between the two groups were compared
and statistical analysis was made. Results: This study showed significant improvement in vitamin D, calcium and
phosphorus levels at the end of 4 months after supplementing daily 800 IU of vitamin D (cholecalciferol). However,
there were no significant change in linear growth parameters between the two groups at the end of 4 months.
Conclusion: This study shows the advantage of supplementing vitamin D to all infants at a relatively higher (8001U) but
safe dose since birth in preventing rickets and complications of hypocalcemia.
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Introduction

sunlight. The manifestations of deficiency may vary
from hypocalcemic seizures, tetany in infancy and

There are global efforts to promote breastfeeding as
optimal nutrition in early infancy. However, vitamin D

deficiency and rickets among breast-fed infants who
lack adequate sunlight exposure and do not receive
vitamin D supplementation are increasingly being
reported worldwide. Maternal vitamin D status and
human milk vitamin D concentration significantly affect
infant vitamin D status and, therefore, should be of
global concern.

Vitamin D deficiency has emerged as a significant
public health problem throughout the world. Even in the
Indian context, it has been reported to be present in
majority of children inspite of wide availability of
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adolescence to florid rickets in toddlers. So, routine
supplementation starting from newborn period is being
increasingly endorsed by various international
organizations. Prevention by sensible sunlight exposure,
food fortification and routine supplementation are the
currently available options for tackling this nutritional
deficiency.

Resurgence of prolonged exclusive breast feeding has
led to a coincident increase in incidence (28% in year
1990, 50% in year 2000) of vitamin D deficiency in
infancy [1]. Exclusive breast feeding with inadequate
vitamin D supplementation in the baby was concluded
to be the most important risk factor [2,3,4]. Vitamin D
content of human milk is low (20-60IU/L) even in
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vitamin D-replete mothers [5,6]. Total calcium
absorption is generally lower in breast fed infants than
in formula-fed infants [7]. Daily Vitamin D
supplementation is usually considered to be the most
appropriate way to prevent Vitamin D deficiency and
thereby hypocalcaemic seizures and rickets in infancy

Case Report

This study was done to know the importance of vitamin
D supplementation (800IU) since birth by comparing
vitamin D status, calcium, phosphorus and alkaline
phosphatase between exclusively breast fed term
healthy infants with vitamin D supplemented term
healthy infants, at birth and at the end of 4 months.

[8].

Methods

Study Design: Interventional study (Non Randomized).

Sampling Method: Convenience sampling

Study Place: Department of and Paediatrics and Obstetrics, Tertiary care teaching Hospital, Mysore.
Study period: January 2015 to July 2015.

Source of data: Term healthy neonates who were delivered in a tertiary care hospital, Mysore. Sample size: 60 term
healthy babies delivered in the hospital. Estimation of sample size was based on the expected mean and case standard
deviation, reported by a Korean study. In order to estimate the expected level with an allowable error of 20% and 95%
confidence, the required sample size was considered to be a minimum of 28 for each group of only breast fed and breast
fed with vitamin D supplementation. Thus we recruited 30 healthy term newborns for each group in our study (Groups A
and B). Those who were advised exclusive breastfeeding were considered as group A (n=30). For group B (n=30), 800
IU [9] of vitamin D was supplemented once daily from day-1 of life.

Term infants with any major health problems (excluding infant of diabetic mother, birth asphyxia, large for gestational
age, polycythemia ), IUGR babies, babies diagnosed to have hypocalcaemia and those babies who had vitamin D less
than 75nmol/L at birth were excluded from the study.

Method of collection of data: After taking informed consent from parents, counselling for exclusive breast feeding was
done and those who accepted for exclusive breast feeding, follow up and vitamin D supplementation, were considered for
the study. Cord blood of 4 ml was collected under strict aseptic precautions for analysis of serum concentrations of
vitamin D (250HD3-CLIA method), total calcium (Ca), inorganic phosphorus (P) and alkaline phosphatase (ALP).

Anthropometric measures like length, weight and head circumference were measured and interpreted according to WHO
standards. Vitamin D 25(OH)D levels were interpreted according to the US endocrine society guidelines [10].

Total serum calcium level interpretation was done as follows [11].

Total serum Calcium mg/dl
Full Term Birth to 7 days 810 10
8.8 t0 10.8

7 days to 1 year

For 60 infants of the study group, follow up dates were given at the age of 16-18 weeks. Babies were followed up
regularly throughout the study period for compliance of vitamin D drops. Telephonic reminders were made close to
follow up.

At end of 4 months (16 weeks+15days), 4ml of blood sample was drawn and re-evaluated serum concentrations of
vitamin D (250HD3-CLIA method), total calcium (Ca), inorganic phosphorus (P), alkaline phosphatase (ALP) and linear
growth parameters were measured for both groups. The cord blood sample reports and linear growth parameters at birth
with results at the end of 4th month+15days between the two groups were compared and interpretations were made.

Statistical Analysis: Made with SPSS windows (version 16.0). We assessed difference between two groups using chi-
square test for categorical variables. Continuous variables were analysed by using student t test and ANCOVA (Analysis
of covariance) test.
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Results

Mean gestational age in Group A was 39 weeks 2 days and in Group B was 39 weeks. The non-significant p-value infers
that the distribution of mean gestational age was similar in both groups. Distributions of sex in both groups were equal.
There was no significant difference between the two groups in the baseline variables like birth weight, length and head
circumference of babies before intervention.

The comparison of cord blood calcium, phosphorus, Alkaline phosphatase and Vitamin D levels between two groups at
birth did not reveal any statistically significant difference. It was observed that the vitamin D level in only breast fed
(Group A) infants was significantly low (p=0.040) at the end of 4 months compared to cord blood levels.

The levels of calcium and phosphorus in only breast fed (Group A) infants were significantly low (p=0.000) at the end of
4 months compared to cord blood, whereas alkaline phosphatase level was significantly high (p=0.000) at the end of 4
months compared to cord blood. However, the Vitamin D level (mean 109.73) in vitamin D supplemented breast fed
infants was significantly high (p=0.000) at the end of 4 months compared to cord blood (Table I).

Table I. Comparison of vitamin D levels between two groups at the end of 4 months
Group A: Only breast fed

Group B: Breast fed with Vitamin D supplementation

Variable Group A Group B t- test d.f P-value
value
Mean SD Mean SD
Vitamin D
94.17 12.214 109.73 7.129 -6.029 58 .000
nmol/L

Comparison of anthropometric parameters (linear growth parameters) between the two groups at the end of 4 months is
shown in Table II.

Table-1I: Comparison of anthropometric (linear growth parameters) between two groups at the end of 4 months
Group A: Only breast fed
Group B: Breast fed with Vitamin D supplementation.

Variable Group A Group B t- test d.f. P-value
Mean SD Mean SD value
Weight in kg 6.43 .5938 6.36 4178 .528 58 599
Length of the baby in cm 60.4366 9.9595 62.3200 2.2392 -1.011 58 316
Head circumference in cm 40.5633 9182 40.5733 .6781 -.048 58 962

In our study we observed that in only breast fed infants the levels of calcium (8.7) and phosphorus (4.2) were
significantly low (p=0.000) compared to vitamin D supplemented infants at the end of 4 months.

Whereas the level of alkaline phosphatase (316.70) was significantly low (p=0.001) in vitamin D supplemented infants
compared to only breast fed infants. (Table III).

To ensure whether this difference is really due to the interventions or due to the initial values, ANCOVA (Analysis of
covariance) test was applied.

The mean values of the two groups were shown in figures instead of tables and at the end of the figures, ANCOVA test
results were shown for each parameter separately.
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Table-1II: Comparison of mean difference in levels of vitamin D, calcium, phosphorus and alkaline phosphatase
between two groups at birth and at the end of 4 months
Group A: Only breast fed

Group B: Breast fed with Vitamin D supplementation

Variable Group A Group B t- test d.f | P-value
value
Mean(mean SD Mean (mean SD
difference) difference)
Calcium .8700 .8424 -4767 1.7300 3.833 58 .000
Phosphorus .6567 5852 .0100 4589 4.762 58 .000
Alkaline -149.16 147.21 -50.90 60.54 -3.381 58 .001
phosphatase
Vitamin D 533 13.61 -11.90 8.78 5.826 58 .000

The mean weight, length and head circumference of two groups at birth and at the end of 4 months after the intervention
were analysed. It was found that the mean weight, length and head circumference at the end of 4 months were increased
in both groups equally. The ANCOVA test results inferred that there were no significant differences in these parameters
of the two groups even after controlling them at birth. This ensures that Vitamin D supplementation has no influence on
increase in the body weight at the end of 4 months. However, weight at birth has high influence on weight gain at the end
of 4 months. i.e., if infants have higher birth weight, more weight was expected at the end of 4 months and vice versa.
The same principle would apply to length and head circumference also.

The results of the ANCOVA test inferred that Vitamin D supplementation has influence on the calcium, phosphorus and
alkaline phosphatase levels at the end of the 4 months since there was a statistically significant difference between the
two groups even after controlling their levels at birth. The same inference holds good for Vitamin D levels as well.

Discussion

Serum Vitamin D level was determined by 2 major
factors, i.e., the dietary intake and production in the
skin when exposed to the sun (ultraviolet B irradiation,
UVB) [12]. Half-life of serum vitamin D is 12-20 days
and healthy term infants are born with the storage of
vitamin D enough for next couple of months.

Maternal influences on vitamin D status in the
exclusively breastfed neonate is more pronounced
during the first 2 months of life, but, thereafter, infant
vitamin D status is more directly affected by sunshine
exposure and vitamin D supplementation [13,14,15].
So, factors such as adequacy of sunlight exposure of
mothers and infants, diet and
supplementation, and skin pigmentation should be
considered as well as seasonal differences.

vitamin D

Human breast milk contains only 12-60 IU/L of vitamin
D which is much less than the required maintenance
amount. Hence all breast fed infants may show lower
vitamin D status and bone mineralization than vitamin
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D supplemented/formula fed infants. Measures to
prevent vitamin D deficiency include increased skin
exposure to sunlight, increased fortification of food
items with vitamin D, and vitamin D supplementation
[16].

In our study, Vitamin D status, total serum calcium,
phosphorus, alkaline phosphatase with weight, height
and head circumference were considered and compared.
30 infants in each group participated in our 4 month
study period. We defined vitamin D deficiency,
insufficiency and sufficiency as < 50nmol/L, 50 to
75nmol/L  and > 75nmol/L  respectively and

hypocalcaemia as < 8 mg/dl at birth.

At birth there were no statistical significant differences
among the two groups in both physiological and
biochemical parameters. We supplemented 800 IU/Day
[9] vitamin D in breast fed infants from day 1 of life. At
the end of 4 months, calcium, phosphorus and vitamin
D levels were significantly low and alkaline
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phosphatase was significantly high in exclusively breast
fed term infants. However, there was no change in
weight, length and head circumference at end of 4
months.

Gary M Chanetal [16] studied growth and
mineralization of normal breast-fed infants with and
without supplementation of vitamin D (400 IU daily) at
various intervals (n=51-22) infants only breast fed and
29 infants with vitamin D. They observed that bone
mineral content was similar in both groups and also,
lower 25-OH D value (p<0.05, kruskal-wallis) for
human milk alone group at 4 months and higher
alkaline phosphatase at 6 months (p<0.05,t test) in
human milk+D group.

In our study, we observed low calcium (p=0.000),
phosphorus (p=0.000) and vitamin D level (p=0.000)
with significantly high (p=0.001) alkaline phosphatase
in only breast fed infants, compared with vitamin D
supplemented (800 IU of Vitamin D/day) infants at the
end of 4 months.

A study conducted by Mi-Jung KiM.et.al [17] on
nutritional status of vitamin D and effect of vitamin D
supplementation in Korean breast fed infants included a
total of 74 newborns, divided into three groups — 25
formula fed (Group A), 28 breast fed only (Group B),
21 with vitamin D supplementatiom (200IU/day from 2
months of age). There was no difference in
anthropometric parameters among the three groups and
mean vitamin D level and phosphatase levels were
significantly low in exclusive breast fed infants.They
also observed no difference in calcium and alkaline
phosphatase among three groups.

However, our study showed significantly low
calcium(p=0.000), phosphorus (p=0.000) and vitamin D
level (p=0.000) with high (p=0.001) alkaline
phosphatase in only breast fed, compared with vitamin
D (800 IU) supplemented infants, even though there
was no difference in anthropometric parameters
between the two groups at end of 4 months.

Oya Halicioglu.et.al [18] in a cross sectional study for
1 year in 143 exclusively breast fed term infants who
were supplemented with vitamin D 400IU/day started
within 15 days of life, found vitamin D deficiency
(<50nmol/L) and issufficiency (51 to 74nmol/L) in
40(28%) and 55(38.5%) respectively. Vitamin D was
sufficient only in 48(33.6%) infants. They infered that
despite 400IU/day of vitamin D supplementation in

Pediatric Review: International Journal of Pediatric Research

Case Report

Izmir, Turkey on winter days, the rate of vitamin D
deficiency was high in 4-month old breast fed infants.
So, there was a need to clarify optimal amount of
vitamin D to be supplemented especailly in winter days.

Multiple studies from the US and Europe show that
supplementation of breastfeeding infants with 400 TU/d
of vitamin D is sufficient to prevent vitamin D
deficiency when sun exposure is limited [19,20,21,22].
It is, therefore, recommended that all breastfeeding
infants in North America and the United Kingdom
receive 400 IU of vitamin D supplement orally,
assuming minimal sunlight exposure [23,24]. It is,
however, unknown whether such intake is adequate in
dark-skinned infants and in parts of the world,
especially our country, where there is a high prevalence
of severe vitamin D deficiency [25]. This supports our
observation that with vitamin D supplementation of
800IU/ day from day 1 of life (i.e; at a relatively higher
dose), mean vitamin D level was 109.73 nmol/L and no
vitamin D insufficiency (51 to 74nmol/L) at the end of
4 months. This probably indicates that Vitamin D
supplementation in higher but a safe dose of 800
IU/day may prevent it's insufficiency and deficiency in
all seasons and also in dark skinned infants.

Vandana Jain. et.al [26] found infants who were on
vitamin D supplement at 3 months had significantly
higher serum 250HD [13.6(2.5-3.8)ng/ml] compared to
those who were not [8.6(2.5-27.5)ng/ml,p=0.009]. This
was comparable to our study.

Conclusion

Our study showed improvement in vitamin D, calcium
and phosphorus levels at the end of 4 months after
supplementing  daily 800IU of vitamin D
(cholecalciferol), but, there were no significant changes
in linear growth parameters between the two groups at
end of 4 months. So, this shows the advantage of
supplementing vitamin D at a higher (800IU/day) but
safer dose to all infants since birth in preventing rickets
and complications of hypocalcemia. However, there
were a few limitations in our study that we had not
measured maternal vitamin D level which is a predictor
of infant 25(OH)D level, infant PTH level was not
included to find secondary hyperparathyroidism in
vitamin D insufficiency (51-74nmol/L) infants and
sunlight exposure, clothings and seasonal variations
were not considered.
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