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The role of dietary iron
fortification in managing iron
deficiency and iron deficiency
anemia in early life

Iron deficiency (ID) is the most common micronutrient
deficiency worldwide, with infants and children being
particularly at risk!

ID is the most common cause of nutritional anemia among
children. Globally, ID is the cause of anemia in 42% of anemic
children <5 years old.?

High prevalence of iron deficiency anemia (IDA)
among children aged 6-59 months in
India, South-East Asia and Africa®

ID/IDA in early life can have serious developmental
consequences. Children with ID/IDA typically have*5:

POORCOGNITIVE :  MOTOR SKILLS HIGH RISK OF
DEVELOPMENT :  DYSFUNCTION : INFECTIONS

Strategies to prevent
ID and IDA in early life include®:

PP Iron supplementation
(administration in higher
dosage for severe ID/IDA)

Dietary modification <4
or fortification

Oral iron supplementation, although
a common strategy in managing ID,
Is associated with several
gastrointestinal effects’:

Diarrhea Constipation

Non-compliance
and potential
treatment failure

Dietary fortification is a potent long-term strategy
for preventing ID/IDA, particularly in infants with low
tolerability to oral iron supplementation.

Clinical evidence supporting dietary fortification:

Young-child formula
(YCF) fortified with iron
A randomized, and vitamin D
double-blind controlled
trial in children
aged 1to 3 years®

60%

reduction in the probability

of ID with YCF
Non-fortified

cow'’s milk

Guideline recommendations
in dietary fortification for ID°:

According to ESPGHAN, formula-fed infants
up to 6 months of age should receive:

Iron-fortified infant formula,
with an iron content of 4 to 8 mg/L
(0.6-1.2 mg/kg/day)

Follow-on formula should also be
iron-fortified between 3.6 and 14 mg/L

Dietary ironis present as:

Heme iron'0-12 Non-heme iron™"
» .
S ’ Meat, @. ®® C(Cecreals,
it i @ ®, legumes
Hemoglobin, ) Both ferrous (Fe*) and
Iron form 0, myogl%binl ‘:e"‘ ferric (Fe®*) forms

Iron bioavailability (percentage or a fraction of iron intake) depends on
the chemical form of iron in the small intestine.

Bioavailability according to iron form:

The bioavailability of heme iron (25%) is greater than that of non-heme
iron (<5-20%).

Absorpti t
Absorption of non-heme iron of is;z;ps::: froar:,
is dependent on the iron salt form.

The reduction of Fe®** to Fe?* is
facilitated by reducing agents such as
ascorbic acid present in the intestine.

> (Fe**

Iron supplements may
adversely impact the
infant gut microbiome and
cause the accumulation
of infectious pathogens,
leading to intestinal
inflammation™-"

Chronic diseases or
infections can lead to
suboptimal iron absorption
despite fortification or
supplementation™

Dietary iron is poorly absorbed, resulting in
adverse impact on the gut microbiome.™
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Dietary iron

Gut microbiota dysbiosis
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Increased risk of infections

Proliferation of harmful

bacteria (Escherichia coli
and Salmonella spp.)
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Dietary fortification with vitamin C is
known to enhance iron absorption and
bioavailability as well™

While the optimal iron to vitamin C molar ratio is 1:4,”
even a 1:2 ratio can enhance iron absorption.

*
100 mg/L ascorbic acid @ <§

(molar ratio of iron to ascorbic acid 1:2)

@ Addition of
vitamin C-rich foods,
l.l : such as citrus fruits
to infant diet has been
W

recommended by WHO,
In order to enhance
iron absorption.?°

Iron-fortified cow’s milk
(V)
N\
~2-fold

increase in iron absorption™

Prebiotics can promote iron
bioavailability and balanced gut
microbiome development

Prebiotics are substrates for selective
utilization by host microorganisms.2’

3-week randomized controlled study in
Kenyan infants, who were fed a daily meal
containing iron, vitamin C, with or without
prebiotics [galacto-oligosaccharides/
fructo-oligosaccharides (GOS/FOS)]??

Addition of GOS/FOS increases iron absorption
by 60%, after 3 weeks of intervention??

g0-

20.5% 26.0%
20- 16.3%

u———
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pre-intervention

Addition of GOS/FOS also reduced inflammation,
as evident from lower calprotectin levels.?2

Fractional iron absorption (%)

Iron-rich infant formulas are critical in
combating ID in early life and preventing
IDA. However, the benefits of these
formulas can be further enhanced by
fortification with vitamin C and with
prebiotics (GOS/FOS). In addition

to increasing iron absorption and
bioavailability, prebiotics reduce the impact
of gut microbiome dysbiosis resulting from
iron supplementation or fortification.
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