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ABSTRACT

Iron Deficiency Anemia is one of the most common nutritional deficiency problems in
children, especially in low- and middle-income countries (LMICs) such as Thailand. The Anemia
Surveillance System data for infants aged 6-12 months from the Department of Health, Ministry of
Public Health, in 2020 revealed that the infants are under anemia predicament, 24.7% because
during the first 6 months of age, the amount of iron taken from mother since being the fetus will be
used up. After 6 months, if the child has not consumed sufficient iron content from milk and
supplementary foods, it can cause iron deficiency anemia. Therefore, iron supplementation was
provided to infants from 6 months to 2 years of age under the policy of the Universal Coverage
Scheme. This research study purpose is to compare iron absorption in Thai children aged 10-14
months between with and without the addition of human milk oligosaccharides (HMOs) in follow-
up formula (FUF) milk fortified with iron by using an iron stable isotope study. The research
hypothesis is that HMOs can increase iron absorption in the form of Ferrous Sulphate (FeSO,).

This research is a single-blinded, randomized control, cross-over trial in 82 infants (later
5 infants dropped out) aged between 10-14 months. The criteria for participation in the study are
infants with normal nutritional status, the hemoglobin (Hb) not less than 70 g/L, and birth weight
not less than 2,500 g and not more than 4,500 g. Infants participating in the study are required to

visit the study site 5 times; the 1" visit (VO, 1" day) is the screening according to the criteria purpose,



assessment of nutritional status and Hb measurement, and the FUF-Start formula feeding containing 1.9 mg iron
content/235 ml (1 serving of this age infant), the 2" visit is 15 days later (V1, 16" day) for the assessment of
nutritional status and Hb measurement, in the 3% visit 1 day later (V2/1, 17" day), there will be FUF-Control
containing 58FeSO4 2.2 mg/235 ml, or FUF-HMOs containing HMOs and 54FeSO4 2.2 mg/235 ml, feeding in a
randomized order, and any type of FUF will be given once at the study site with total amount 235 ml. After
complete consumption of FUF either FUF-Control or FUF-HMOs, FUF-Start will be continued feeding at
home, in the 4" visit is 3 days later (V2/2, 20" day), in children given FUF-Control at V2/1, FUF- HMOs will
be given in this visit, and for those given FUF- HMOs at V2/1, they will receive the same amount of FUF-
Control as V2/1. After complete consumption of FUF-Control and FUF-HMOs, FUF-Start will be continued
feeding at home. In the 5" visit, which is on the 51° day of the study (V3, 51° day), the nutritional status is
assessed and blood is taken for Hb and Fractional Iron Absorption (FIA) analysis of iron in the heme molecule
of red blood cells.

The result found that the FIA at V3 of the FUF-Control group constitutes an average of 12.40%,
while the FUF-HMOs group obtains an FIA average of 12.05%. When independent t-test (unequal variances)
was applied, there was no statistically significant difference at the 0.05 level (p-value of two tail = 0.87). The
result was not in accordance with the research hypothesis set. Regarding the review of the past until
up-to-date literature studies relevant with this research, there are possible assumptions for the addition of
prebiotic HMOs to FUF that did not significantly increase the infant's iron absorption as follows: 1.The
follow-up formula fortified with iron contains vitamin C as an ingredient which is an enhancer to increase the
ability of iron absorption, therefore, additional HMOs fortification may not significantly increase absorption.
2. Casein and Ca present in the FUF used in this research may inhibit the iron absorption in the form of FeSO,
since Ca can reduce phytate degradation, increasing the amount of phytate in food which contributes the
absorption of non-heme iron decreasing. 3. The iron form in this study is FeSO, and its absorption may not
be sufficient to encounter the difference, compared to iron in the form of Ferrous Fumarate which is much
better in terms of iron absorption than Ferrous Sulphate. The recommendation from this study is more studies
should be conducted on the variety of different types of prebiotics to enhance iron absorption. This will be
guidance to the policy makers for the effective control and prevention of iron deficiency anemia at the national

level.

Keywords: Iron Deficiency Anemia, HMOs, Iron Absorption
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