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Abstract

Background: Duration of lactation and preterm delivery were noticed as dominant factors affecting
breast milk composition, including its micronutrient particularly iron, zinc and vitamin A. This study
was to analyze the alteration of iron, zinc, vitamin A levels within colostrum and mature breast milk
among mothers of low birth weight (LBW) preterm and term infants.

Methods: This cross-sectional study was conducted between July 2019 and April 2020 among mothers
of LBW infant delivered at preterm and term at Dr. Soetomo hospital. Seventeen samples of breast milk
were enrolled on each group. Respectively. colostrum and mature milk were collected between day 2
and 4. between day 15 and 20 after delivery.

Results: The iron levels on both groups did not change significantly during lactation period (respectively
p=0.266 and p=0.845). Zinc levels were found significantly higher in colostrum of both groups. as well
as vitamin A levels within colostrum in LBW preterm group (p<0.05).

Conclusions: Higher levels were found in zinc within colostrum of both groups, similar to vitamin A in

LBW preterm group. In contrast. iron did not differ significantly during lactation period.
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Introduction

Breast milk is the primary nutrition priority
recommended to be given to all infants ! as it has
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been known as an optimal nutrition source for infant
growth and development for its macronutrients,
micronutrients and unique immunology.? Data
in the preclinical studies showed the importance
role of breast milk micronutrients in normal brain
development during the late fetal and early neonatal
periods. however studies related to the role of breast
milk micronutrients on preterm brain development are
still limited compared to macronutrients.®> Lactation
period and preterm birth have been identified as
the main causes that can affect the composition of

breast milk. Given that exclusive breastfeeding is
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recommended until 6 months of age. it is important
to have accurate data regarding the composition of
breast milk.*

Iron. zinc. and vitamin A are important
micronutrients in breast milk.> About 12% mortality
of children under 5 years of age are known associated
with deficiencies of five common micronutrients and
3 of them are iron, zinc and vitamin A, either one of
them or in combination.® Infants with low birth weight
(LBW), both preterm and term are significantly more
susceptible to zinc deficiency than term infants with
normal birth weight as well as iron deficiency.”*
Preterm infants with small for gestational age are also
the most vulnerable group for vitamin A deficiency.’
Many conflicting statements are found in the literature
regarding the impact of preterm birth on nutrient levels,
one of which is breast milk micronutrients. In most
previous studies have investigated the differences in
the micronutrient levels of breast milk for preterm and
term infants without adding birth weight. Research on
nutrition in term infants which adding birth weight
discuss only macronutrient levels and not specifically
examine the difference of breast milk levels between
LBW and normal birth weight term infants.!%!! On the
other hand. information regarding the micronutrient
levels of breast milk is still lack and inconclusive.

A Dbetter understanding of the breastfeeding
components will also help in various aspects, one
of which is breastfeeding education and better
breastfeeding habits, as well as nutritional therapy for
high-risk infants, one of which is in preterm infants.'?
On the other hand. information on the composition of
both colostrum and mature breast milk in Indonesia
is still lack. especially in LBW infants, both preterm
and term. Therefore research in colostrum and mature
breast milk of LBW. in particular iron. zinc. and
vitamin A, preterm and term mother infants is very
important.

Materials and Methods

A cross-sectional study was conducted from July
2019 to April 2020 at Department of Child Health

Dr. Sgetomo General Hospital Surabaya. The sample
were breast milk of mothers who gave birth at preterm
and term gestational age by spontaneously. c-section
and instrumental vaginal delivery. Colostrum samples
were collected between day 2 and 4 and mature breast
milk between day 15 and 20 after delivery. Data were
analysed by homogeneity test using Shapiro-Wilk test,
then analyzed using paired T-test for homogenous
data distribution and Wilcoxon for heterogenous
data. Two groups then being tested for the difference
using the Independent T-test for homogenous data
distribution and Mann-Whitney for heterogeneous.
IBM SPSS 21.0 was used for all statistical analyses.

Results

During the research period (July — December
2019). there were a total of 215 LBW infants who
were born preterm and 39 LBW infants who were
born at term in the delivery room and operating
room of Dr. Soetomo General Hospital. Based on
the sample size calculation formula, the minimum
sample size in each group is 17, so that a total of 34
patients were included in this study consisting of 17
mothers who gave birth to LBW preterm infants and
17 mothers who gave birth to LBW term infants who
met the inclusion and exclusion criteria. The number
of samples was taken from the minimum sample
size due to the limited research funding. During the
study period, 1 were excluded (the mother died) and
4 mothers were dropped out (the infant died) in the
LBW preterm infants and 2 mothers were excluded
(the mother was on a ventilator) and 3 mothers were
dropped out (the mother resigned) in LBW term
infants group. The average age of mothers who gave
birth to LBW preterm infants was 22-35 years with an
average infant weight of 1000-2000 grams. while the
average age of mothers who gave birth to LBW term
infants was 28-36 years with an average infant weight
1800 — 2300 grams. The results of the homogeneity
test on the basic characteristics of subjects eplained
in table 1 show a homogeneous distribution in the sex
and mode of delivery of the mother. while the data
distribution is not homogeneous in the two groups
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found on the maternal age, gestational age. birth  shows that zinc levels in colostrum are significant

weight, and combination of gestational age and birth  (P<0.05) higher than mature breast milk, meanwhile

weight.

in Table 4 shows that mean levels of vitamin A in the
colostrum in LBW preterm infants were significantly

The mean iron levels in colostrum and mature

breast milk in the two groups listed in table 2 show
insignificant differences (P> 0.05) while in table 3

higher than in the mature breast milk, while i the
group of LBW term infants was not significantly
different.

Tabel 1 Basic Characteristics of Subjects

LBW pret babi LBW t babi
Characteristics R R erm babies P-Value
(n=17) (n=17)
Mother’s Age (mean+SD), years old 28,18+6,66 32.06+3,75 0,047
Gestational age (mean+SD), weeks 33,35+2,52 37.76+0,75 <0,001
Birth weight (mean+SD'), grams 1555+480,85 2087,76+291,98 <0,001
Combination of gestational age and birth weight, n
(%)
o, o,
Small for Gestational Age 161‘361’::) ff;ﬁf.,i/"} ot
Appropiate for Gestational Age (64,7%) (23.5%)
Sex. n (%)
Male 7(41,2%) 7 (41,2%) 1,000%
Female 10 (58,8%) 10 (58.8%)
Mode of delivery, n (%)
Spontaneous vaginal delivery 3(17,6%) 6(35.3%) 0,338%
CS / assisted delivery 14 (82,4%) 11(64,7%)
* homogenous P-Value >0.05
Tabel 2 Comparison of Iron Levels in Colostrum and Mature Breast Milk
Iron
Colostrum Mature breast milk
Gestational Age (Mean + SD), (Mean + SD), P-Value
meg/dL meg/dL
LBW preterm babies 95,41 £ 36,93 107,18 + 42,39 0,266
LBW term babies 116,06 = 64,17 119,29 + 44,05 0,845
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Tabel 3 Comparison of Zinc Levels in Colostrum and Mature Breast Milk

Zinc
Colostrum Mature breast milk
Gestational Age (Mean + SD), (Mean + SD), P-Value
meg/dL meg/dL
LBW preterm babies 789,12 £ 358,67 527,29 £ 122,07 0,027*
LBW term babies 529,65 = 171,80 367,76 + 114,91 0,010*
* significant P-Value <0.05
Tabel 4 Comparison of Vitamin A Levels in Colostrum and Mature Breast Milk
Vitamin A
Gestational A Colostrum Mature breast milk P-Val
e e s (Mean + SD), (Mean + SD), “vaine
meg/dL meg/dL
LBW preterm babies 100,24 + 15,55 9141 +£11,88 0,015%
LBW term babies 87,76 = 15,95 92,47+10,92 0,207

* significant P-Value <0.05

Discussion

The mean comparison results of iron. zinc, and
vitamin A levels in colostrum and mature breast
milk in preterm and full-term infants in this study
showed mixed results. Lonnerdal states that many
differences in the breast milk content of preterm and
term infants are probably due to decreased blood flow
and differentiation of mammary epithelial cells and
the absence of tight junctions between epithelial cells
in the mammary glands of preterm infants. '

There was no significant difference in iron levels
in both colostrum and mature breast milk on LBW
preterm and LBW term infants. This finding is in
line with the results of a study by Sabatier et al in
Switzerland which examined 27 mothers with preterm
infants and 34 mothers with term infants which the

mean iron levels in mothers’ breast milk with preterm
infants was 36 + 23 mcg/dL. while in mothers with
term infants was 44 + 15 mcg/dL. however this study
did not divide the studied breast milk by lactation
period.’

The mean levels of zinc in colostrum were
significantly higher than in mature breast milk for
both LBW preterm infants and LBW term infants.
The results of this study are in line with the study by
Ting et al. which showed that there was a significant
dynamic in zinc composition based on the lactation
period. namely colostrum. transitional breast milk.
and mature breast milk. each of which was 660 + 390
mcg/dL: 330 + 140 meg/dL: and 220 + 130 mecg/dL as
well as a study by Erick which found that zinc levels
in breast milk decreased with increasing lactation
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period. however these studies did not group based on
gestational age or birth weight.!®!® Meanwhile, the
results of this study are not in line with the study by
Sabatier et al. which reported no significant difference
in zinc levels in breast milk for mothers with preterm
infants and mothers with term infants.!’

Low birth weight preterm infants showed
that means level of vitamin A in colostrum was
significantly higher than mature breast milk. This
in line with a study conducted by Lima et al. on
breast milk from mothers with preterm infants who
concluded that vitamin A levels were significantly
more based on the lactation period (p <0.001) with
mean concentrations of the colostrum period. And
mature breast milk respectively 81.38 £+ 30.09 mcg/dL
and 58.17 = 17.48 mcg/dL .2 Meanwhile, insignificant
results were obtained in the LBW term infants group.
This might happen because of many factors that affect
vitamin A levels in breast milk. namely vitamin A
intake, anthropometric status, socioeconomic status,
and maternal education according to research from
Dror and Allen.?!

The findings of this study showed significantly
higher levels of zinc and vitamin A in the colostrum of
mothers who gave birth to preterm babies, this could
be used as an education regarding colostrum nutrient
levels and the importance of breastfeeding at the
beginning of the lactation period as early as possible.

Conclusion

Iron levels in colostrum and mature breast milk
changed insignificantly for both preterm and term
infants with LBW. while zinc levels in colostrum are
significantly higher than in mature breast milk both in
mothers of LBW preterm and term infants. Levels of
vitamin A in colostrum were significantly higher than
in mature breast milk in mothers with LBW infants,
however it was not applied in the group of mothers
with LBW term infants.
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