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Iron deficiency anemia (IDA) is a major public health
concern worldwide affecting almost one-third of the
population especially those between 4-23 months of age
[1]. Supplementation of iron isakey strategy for anemia
reduction [2]. In anew born delivered at term gestation,
eighty percent of the body iron is received from mother
during the third trimester of pregnancy. Various maternal
conditions like anemia, hypertension with intrauterine
growth restriction, or diabetes can result in reduced fetal
iron accrual. Term healthy infants usually have suf(icient
iron stores until 4 to 6 months of age [3]. WHO
recommends iron supplementation for infants aged 6-23
months in populations where the prevalence of anemia
exceeds 40% [2]. However, some countries have now
adopted iron supplementation starting at 4 months[3,4].

Inthecurrent issue of Indian Pediatrics, Kilicet al [5]
report results of aretrospective study from Turkey, which
evaluated the comparative efficacy of various iron
preparations (ferrous, ferric or liposomal iron) for iron
prophylaxisin healthy terminfants. 371 infantsaged 6-12
monthswereinitiated on different iron formulations (1 mg/
kg/day of elemental iron) at 4 months of age; the
hemoglobin and serum ferritinlevel swere assessed after a
mean duration of 5 months. 143 infants (38.5%) had iron
deficiency (ID) and 35 (9.5%) developed IDA. Iron
deficiency was noted in 46%, 44.5% and 5% of infants
receiving liposomal iron, ferric iron and ferrous iron
formulations, respectively. None of the infants receiving
ferrous iron developed IDA. The study demonstrated
superior efficacy of ferrousironinpreventing ID and IDA
in infants. However, adverse effects leading to non-
adherence to therapy due to different iron preparations
werenot studied [5].

There are various oral iron preparations available for
prophylaxis and treatment of IDA. The most commonly
used oral iron preparations are ferrous salts with ferrous
sulphate being the current standard treatment for IDA [6].
Due to its large size, the diffusion of iron polymaltose
complex (IPC) across the intestinal mucosa is 40 times
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slower than ferrous iron [7]. Consequently, the
bioavailability of ferric preparationsis 3to 4 times|ower
than those of ferrous salts [8]. Liposomal iron is a new
generationoral iron preparation in which ferric pyrophos-
phate is carried within a phospholipid and lecithin
membrane and the iron gets directly absorbed across the
intestine without comingin contact with intestinal mucosa
[9]. The gastrointestinal adverse effects are present in a
third of patients receiving ferrous iron leading to poor
tolerability and non-adherenceto therapy [10]. Ferriciron
and liposomal iron aregenerally better tolerated [ 11].

The comparativeefficacy of variousiron preparations
for the prevention and treatment of ID /IDA has been
studied. A prospective, multicenter study evaluated
responseto different oral iron preparationsin childrenwith
IDA. At the end of therapy, those receiving ferrous
preparations achieved a higher increase in hemoglobin,
compared to thosereceiving bis-glycinateiron, ferric and
liposomal iron[12]. Rodli et al conducted ameta-analysis
in which iron polymaltose complex (ferric) was found to
be less effective than ferrous sulphate in increasing
hemoglobin and serum ferritinlevelsinchildrenwith IDA
[13]. Thisstudy by Kiliceta hasreported ID and IDAina
significant proportion of infantsreceiving iron prophylaxis
asseenin other studiesaswell [4,14]. Therefore, thereisa
urgent need to eval uatethe efficacy and appropriate dosing
of variousinfant iron preparations.

Another important question with regard to iron
prophylaxis is at what age to begin preventive iron
supplementation in infancy? The WHO and the Anemia
Mukt Bharat Programin our country recommend initiating
iron prophylaxis at 6 months age [2,17]. The American
Academy of Pediatricsrecommendsiron supplementation
of 1 mg/kg/day starting from 4 months of age to all
exclusively or primarily breastfed term infants[3]. ‘Iron
Like Turkey’ Program also recommends iron supple-
mentation starting at 4 months age [4]. Such recommen-
dations are based on the prevaence of ID and IDA in
exclusively breastfed infantsin this age group. Hay et a
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reported the prevalence of ID in a cohort of 11,284 term
Norwegian infants as 4% at 6 months and 12% at 12
months of age [18]. Some Indian studies aso have
reported an increasing prevalence of 1D/ IDA inthisage
group. Hemachitraet al observed that 65% of infantsaged
3-6 monthswereanemic[19]. Inaprospective study from
North India, the prevalence of ID wasfound to be 12.09%,
25.81% and 34.04% at ages 4, 5, and 6 months, res-
pectively [20]. However, another study from North India
reported that only 6.2% of infants born at term were
anemic at 14 weeksand only oneout of 102 had anemiaat
6 months [21]. The varied results are due to the different
hemoglobin cut-offsto defineanemia[19,21].

Early iron supplementation hasbeen showntoresultin
better hemogl obin after afew months of supplementation.
Inameta-analysisPasrichaet al have shownthat daily iron
supplementationimproveshemoglobinandironindicesin
children aged 4-23 months and thereby substantially
reducestherisk of ID and IDA [16]. Similar resultswere
reported by Fridl etal inexclusively breastfed infantsaged
1-6 monthsafter iron supplementation [15].

Early iron supplementation resultsinimproved Bayley
Psycho-motor Developmental Index (PDI) and visual
acuity at 13 months of age as demonstrated by Friel et al.
However, there are variable results on effect of early
supplementation on growth of infants. Friel et al observed
no effect on weight, length and head circumference after
early iron supplementation but the meta-anaysis by
Pasricha et a concluded impaired gain in weight and
length with daily iron supplementation ininfants[15,16].
Such adverse effects of early iron supplementation on
growth, development and increased risks of certain
infections have been widely reviewed [22]. Therefore,
before deciding onachangeintheageat whichto startiron
prophylaxis, the pros and cons of early age iron
supplementation should be carefully viewed.

Funding: None; Competing interests: None stated.
REFERENCES

1. Gedfie S, Getawa S, Melku M. Prevalence and associated
factorsof iron deficiency and iron deficiency anemiaamong
under-5 children: A systematic review and meta
analysis. Glob Pediatr Health. 2022;9:2333794X 221110
860.

World Health Organization. Iron Deficiency Anaemia:
Assessment, Prevention and Control: A Guide for Program
Managers. Geneva, Switzerland. 2001. p1-12. Accessed on
May 28, 2024. Available from: https://mww.who.int/
publications/nviteny/iron-children-6to23—ar chived-iron-
deficiency-anaemia-assessment-prevention-and-control
Baker RD, Greer FR; Committee on Nutrition American
Academy of Pediatrics. Diagnosis and Prevention of Iron
Deficiency and Iron-Deficiency Anemia in Infants and

INDIAN PEDIATRICS

617

10.

11.

12.

13.

14.

15.

16.

17.

18.

Young Children (0-3 years of age). Pediatrics. 2010;126:
1040-50.

YacinSS, Tezel B, Yurdakok K, et al. A community-based
iron supplementation program, “Iron-Like Turkey”, and the
following prevalence of anemia among infants aged 12-23
months. Turk JPediatr. 2013;55:16-28.

Kilic BO, Konuksever D, Yasar Ozbek N. Comparative
efficacy of ferrous, ferric and liposomal iron preparationsfor
prophylaxisininfants. Indian Pediatr. 2024;61:621-6.
Chandra J, Dewan P, Kumar P, et al. Diagnosis, Treatment
and Prevention of Nutritional Anemia in Children:
Recommendations of the Joint Committee of Pediatric
Hematology-Oncology Chapter and Pediatric and
Adolescent Nutrition Society of the Indian Academy of
Pediatrics. Indian Pediatr. 2022;59:782-801.
Burckhardt-Herold S, Klotz J, Funk F, Bichi R, Petrig-
Schaffland J, Geisser P. Interactions between iron(ll1)-
hydroxide polymaltose complex and commonly used drugs/
simulations and in vitro studies. Arzneimittelforschung.
2007;57:360-9.

Nagpal J, Choudhury P. Iron formulations in pediatric
practice. Indian Pediatr. 2004;41:807-15.

Maladkar M, Sankar S, Yadav A. A novel approachforiron
deficiency anaemiawith liposomal iron: Concept to clinic.
Journal of Biosciencesand Medicines. 2020;8:27-41.

Yasa B, Agaoglu L, Unuvar E. Efficacy, tolerability, and
acceptability of iron hydroxide polymaltose complex versus
ferroussulfate: A randomizedtrial in pediatric patientswith
iron deficiency anemia. Int JPediatr. 2011;2011:524520.
Del oughery TG. Safety of oral and intravenousiron. Acta
Haematol. 2019;142:8-12.

Russo G, Guardabasso V, Romano F, et al. Monitoring oral
iron therapy in children with iron deficiency anemia: An
observational, prospective, multicenter study of AIEOP
patients (Associazione Italiana Emato-Oncologia Pedia-
trica). Ann Hematol. 2020;99:413-20.

Mohd Rodli RR, Norhayati MN, Ismail SB. Effectiveness of
iron polymaltose complex in treatment and prevention of
iron deficiency anemiain children: A systematic review and
meta-analysis. PeerJ. 2021;9:€10527.

Cullas-llardan NE, Glinay F, Yleri DT, Elhan AH, Ertem M,
Arsan S. Investigation of thefrequency of ironinsufficiency
among infants in a population in which routine iron
supplementation is implemented. Turk J Pediatr. 2018;
60:22-31.

Friel K, AzizK, Andrews WL, Harding SV, Courage ML,
Adams RJ. A double-masked, randomized control tria of
iron supplementationin early infancy in healthy term breast-
fedinfants. JPediatr. 2003;143:582-6.

Pasricha SR, HayesE, KalumbaK, BiggsBA. Effect of daily
iron supplementation on health in children aged 4-23
months: A systematic review and meta-analysis of rando-
mized controlled trials. Lancet Glob Heath. 2013;1:e77-
€86.

National Health Mission, Poshan Abhiyan. Intensified
National Iron Plus Initiative (I-NIPI): Operational
Guidelines for Program Managers. Ministry of Health and
Family Welfare, Government of India, New Delhi. 2018.
Hay G, Sandstad B, Whitelaw A, Borch- lohnsen B. Iron

VoLuMmE 61—JuLy 15, 2024



10

19.

20.

INDIAN PEDIATRICS

statusin agroup of Norwe- gian children aged 6 -24 months.
ActaPaediatr. 2004;93:592-8.

Hemachitra J, Monisha A. Risk of infant anemia in 3-6
months old babies and its association with maternal anemia.
International Journal of Contemporary Pediatrics. 2018;5:
938-43.

Eesha, Aggarwal KC, Sdluja S. Iron deficiency anaemia
among exclusively breastfed term infants of 4-6 monthsage

618

21

22.

INVITED COMMENTARY

and its contributing factors: A cross-sectional study. JClin
Diagn Res.2022;16:SC18-22.

Ra S, Faridi MMA, RusiaU, Singh O. A prospective study
of iron status in exclusively breastfed term infants up to 6
monthsof age. Int Breastfeed J. 2008;3:3

McMillen SA, Dean R, Dihardja E, Peng G, Lonnerdal B.
Benefits and risks of early life iron supplementation.
Nutrients. 2022;14:4380.

VoLuMmE 61—JuLy 15, 2024



