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Abstract

Background : Premature infants are at risk of vitamin A deficiency due to inadequate
transplacental transport, inadequate storage and increased tissue utilization. Previous studies reported
a significant decrease in serum vitamin A levels in premature infants at birth compared to those of
full term infants.

Objective : To determine serial changes of plasma vitamin A status during the first month
of life in 19 healthy, very low birth weight premature infants.

Method : Subjects were fed with premature infant formula and received multivitamin
supplementation. Plasma vitamin A concentrations were measured at 7, 14, and 30 days of age.

Results : Plasma vitamin A levels at 7,14 and 30 days of age were 24.63 + 6.08, 30.97 +
5.26 and 30.68 + 7.14 pg/dl, respectively. Plasma vitamin A levels at age 7 days were significantly
lower than those at 14 and 30 days of life (p<0.001). Three infants out of 19 (16%) had low plasma
vitamin A (<20 pg/dl) at 7 days. At 14 and 30 days of age, all infants had normal plasma vitamin A
levels.

Conclusion : The results suggested that healthy premature infants were prone to subclinical
vitamin A deficiency during the first week of life which could be treated by adequate enteral feeding
and routine multivitamin supplementation. A high dose of vitamin A supplementation was not neces-
sary in healthy premature infants.
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Vitamin A is essential for vision, growth,
epithelial cell integrity and immunity(1-3), Vitamin A
deficiency increases the risk of common childhood
infection and may promote chronic lung disease in
low-birth-weight infants by impairing lung healing,
increasing the loss of cilia, increasing squamous cell
metaplasia, increasing susceptibility to infection and
decreasing the number of alveoli(2:4-6), Supplemen-
tation of vitamin A in children has been shown to
reduce morbidity and mortality(7). A meta-analysis
of vitamin A supplementation for premature infants
without chronic lung disease revealed a 17 per cent
increase in the survival rate(5,8-11), Tyson et al
indicated that one additional infant survived without
chronic lung disease for every 14-15 infants who
received 5,000 IU vitamin A supplementation(3).
Brandt et al reported that at birth serum vitamin A
level was significantly lower in preterm infants than
that of full term infants(1). Many reports have stated
that plasma retinol concentrations in premature infants
are lower than those of term infants(12-14), In addi-
tion, lower liver vitamin A concentrations were found
in infants of <1,500 grams birth weight who died
within 24 hours of birth(13),

Premature infants are dependent on daily
supplies of vitamin A through breast milk or prema-
ture infant formula and multivitamin supplementa-
tion. Shenai et al observed that the effective and safe
dose of vitamin A in premature infants was 2,000
TU/kg/day(3). The purpose of this study was to deter-
mine changes in vitamin A status during the first
month of life. This information is essential for con-
sidering the necessity and the optimal dosage of vita-
min A supplementation in healthy premature infants.

SUBJECTS AND METHOD

The study group consisted of 19 preterm
infants born at Ramathibodi Hospital and admitted
to the Special Care Nursery. The inclusion criteria
were premature infants, gestational age <36 weeks,
birth weight <1,500 grams, APGAR score 10 at 5
minutes and without oxygen support. The exclusion
criteria were hematocrit <40 per cent or hemoglobin
<13 g/dl, major congenital anomalies, congenital
infection and malabsorption. All subjects were fed
with premature infant formula and supplemented with
multivitamins. The initiation of enteral feeding ranged
from the second to sixth day and multivitamin sup-
plementation was given on the seventh day of life.
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Maternal disease was not considered in the selection
of subjects and information on maternal nutritional
status or vitamin supplementation was not obtained.
Parental consent was obtained prior to the study after
full explanation of the purpose.

A sample for vitamin A assay was collected
from peripheral venous blood. All samples were pro-
tected from direct exposure to light by wrapping all
test tubes with aluminum foil to prevent photo-
destruction of vitamin A. The plasma was separated
by centrifugation, pipetted into foil covered plastic
tubes and kept at -30°C. Plasma was extracted with
hexane in the dark room using dyed dark brown
glass test tube. Samples were analyzed in duplicate
with retinyl acetate as internal standard and control
sera were analyzed with every batch of samples.
Plasma retinol (ug/dl) was analyzed by HPLC
according to the procedure of International Vitamin
A Consultative Group (IVACG)(16),

Statistical analysis

Values were expressed as mean + SD and
statistical differences were calculated by ANOVA
with repeated measurement and multiple comparison
by SNK test. Significant level was set at p<0.05.

RESULTS

The mean gestational age and birth weight
of the subjects were 32.2 + 1.9 weeks and 1,332.2 +
156.4 grams, respectively. The age when enteral feed-
ing was started ranged from 2 to 6 days. The pre-
mature infant formula and multivitamin supplemen-
tation provided 390 IU/100 kcal and 450 IU/day of
vitamin A, respectively.

The mean values of intake of vitamin A,
protein and energy are shown in Table 1. Within the
first week of life, the mean values of vitamin A,
protein and energy intake were low. By 14 and 30
days, these enteral intakes increased significantly
to normal levels. The clinical characteristics of the
subjects are shown in Table 2. The mean values of
plasma retinol for 19 preterm infants were 24.63 +
6.08, 30.62 + 5.26 and 30.68 + 7.14 pg/dl at age 7,
14 and 30 days respectively. Serum vitamin A level
at 7 days of age was significantly lower (p<0.001)
than those of 14 and 30 days of age. At the age of
7 days, three (16%) of the infants had plasma vitamin
A levels less than the normal value of 20 pug/dl. At
the age of 14 days, all infants had normal plasma



Vol. 85 Suppl 4

VITAMIN A STATUS IN PREMATURE INFANTS

$1221

Table 1. Daily vitamin A, protein and energy intake from enteral feeding
at each study age.
Age (days) Vitamin A (IU/d) Protein (g/kg/d) Energy (kcal/kg/d)
7 253.6 + 136.4 1.5+0.7 49.2 +234
14 1164.2 + 158.3a 3.7+042 124.5 + 12.02
30 1364.4 + 168.92 35+0.42 117.1 + 14.92

a Significantly different from age 7 days, p<0.001

Table 2. Clinical characteristics and plasma vitamin
A levels at each study age.
Age (days) Body weight (g) Plasma vitamin A
(ng/dl)
7 1,298.4 +170.8 246161
14 1,479.5 £ 222.7 31.0 5.3
30 2,097.6 +276.8 30.7+7.1a

a Significantly different from age 7 days, p<0.001

vitamin A concentration which remained greater than
20 pg/dl at age 30 days. There was no significant
difference between the levels at 14 and 30 days of
age.

DISCUSSION

Previous studies have consistently reported
that vitamin A status of preterm infants at birth
is inadequate when compared to full term infants.
Extremely-low-birth-weight infants are prone to
vitamin A deficiency because they have low vitamin
A storage at birth, poor intestinal absorption and
inadequate vitamin A intake for several weeks or
longer after birth(11,15,17), Nutrient-enriched pre-
mature infant formula were provided as in-hospital
nutritional management for premature neonates in
order to achieve adequate nutrients. Vitamin A, pro-
tein and energy intake via enteral route were very
low during the first week in the presented patients
because the feeding was initiated on the second to
sixth day. On the seventh day, multivitamin supple-
mentation, providing 450 IU/day of vitamin A, was

given. By 14 and 30 days of age, the enteral intake
increased and the amount of vitamin A, protein and
energy intake were adequate when compared to the
recommended daily allowances for premature infants
which are 1,400-3,300 IU/day, 3-3.5 g/kg/day and
80-100 kcal/kg/day respectively(18,19),

Shenai et al suggested that plasma vitamin
A concentration equal to or in excess of 20 pg/dl in
infants and children is considered to be adequate(20).
The present study revealed that at age 7 days plasma
vitamin A level (24.63 + 6.08 pg/di) was significantly
lower (p<0.001) than those at age 14 and 30 days.
In this group, 3 infants out of 19 (16%) had vitamin
A level <20 pg/dl and 8 infants (42%) had marginal
level. It is most likely due to delayed enteral feeding
in some infants and presumably owing to inadequate
levels of vitamin A at birth. Vitamin A level at birth
and retinol binding protein (RBP), which is a more
specific test for vitamin A sufficiency, were not mea-
sured. Earlier studies reported that at birth vitamin A
concentrations of premature infants were low (14.9 +
0.98 pg/dl)(1), The present study showed that, after
2 weeks of life, normal vitamin A status in healthy
premature infants can be maintained through adequate
enteral feeding of p'remature infant formula and
routine multivitamin supplementation. A high dose
of vitamin A is not necessary in healthy premature
infants.
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