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ABSTRACT

Background: WHO recommends exclusive breast feeding for 6 months without examination for anemia. However
there are concerns about the feasibility and safety of this recommendation. Cochrane review studies especially in
developing countries, suggest that exclusive breastfeeding up to 6 months without iron supplementation may
compromise the hematologic status of children leading to IDA and its consequences. So the question arises; does
absolute breast feeding protect infants from anemia during first 6 months of life? The present study was conducted to
estimate the prevalence of anemia in exclusively breastfed babies between 3-6 months of age.

Methods: This was a retrospective study conducted between January 2019 and December 2019 at Shivajyoti Institute
of Child Health-Haveri, in exclusively breastfed infants aged between 3-6 months who attended OPD and underwent
complete blood count examination. Hemoglobin levels were collected and anemia was defined and classified as per
WHO criteria for 6-24 months old children.

Results: Out of 81 infants 52 were males and 29 were females. Age wise, 26 babies were 3 months, 34 were 4 months
and 21 were 5 months old. A total of 71 children had anemia; 49 mild, 20 moderate and 2 severe. The prevalence of
anemia was 87.6% and it was highest (92.3%) at 3 months of age.

Conclusions: Exclusively breastfed infants between 3-6 months are at increased risk of anemia. Therefore infants
after 3 months, should be evaluated for anemia and iron deficiency which is the commonest cause of anemia. Such
infants should be supplemented with oral iron in addition to exclusive breast feeding for 6 months, to prevent adverse
effects of IDA on infants’ growth and development.
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INTRODUCTION

Anemia is a major public health issue around the globe,
particularly in developing countries and among children
less than 2 years of age.* Worldwide, anemia affects up
to one-half of children younger than five years.® Despite
the existence of a national anemia-control programme,
the prevalence of anemia in India between 2000 and 2005
increased from 75.3% to 80.9% in children aged 6 to 36
months.* According to NHFS survey conducted in 2015-
16, prevalence of anemia in children between 6-59

months was 57.2% in urban areas and 63.4% in rural
areas in Karnataka, India.®

Anemia is a status of reduced level of hemoglobin
concentration in blood to a value >2 SDs below the age-
specific mean.® Microcytic anemia due to iron deficiency
is the most common type of anemia in children. Iron
deficiency (ID)is the most common nutritional disorder in
the world and is the leading cause of anemia especially in
developing countries.” The prevalence of iron deficiency
anemia (IDA) remains high in late infancy and early
childhood.*® As IDA accounts for highest number of
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cases of anemia in infants ,simple estimation of Hb level
in infants represents IDA.5 However, IDA in infants
remains under diagnosed as most infants are
asymptomatic and do not undergo blood tests unless
reasonable clinical events are present.® IDA, which can
be associated with cognitive issues, is prevented and
treated with iron supplements or increased intake of
dietary iron.%°

Hemoglobin (Hb) cut-off values to define anemia have
been established for groups of different ages and sex,
starting from the age of 6 months by World Health
Organization (WHO). However it is not defined for
infants <6 months old, so the cut-off value for children
aged 6 months to 5 years (11 gm/dl) is sometimes
applied.!* However, according to Magnus Domelloff, Hb
of less than 10.5 mg/dl was considered as cutoff values
for diagnosing anemia in children between 3-6 months.*?
In a Swedish study, Lonnerdal et al suggested a cut-off
value of 10 mg/dl for infants aged 4-8 months on the
basis of the Hb distribution observed among healthy
Swedish infants.”* Hemoglobin levels in children are
primarily related to iron stores.* The concentration of iron
in human milk is relatively low and so iron is supplied
mainly from iron stores from birth until 6 months of age.
Thus, factors affecting iron stores like maternal anemia
and early cord clamping can decrease Hb levels in
infants.'4

During the first months of life, Hb declines from the very
high level at birth to its lowest level at 6-10 week of
age.'® This decrease is known as the “physiologic anemia
of the newborn”. After Hb has reached its lowest level at
~2 months of age, it slowly increases again and becomes
more or less stable at 6-9 months of age.!*!>® So full
term infants are thought to have adequate iron stores until
6 months of age and is known that absolute breast feeding
will protect full-term babies from anemia, especially
IDA.51718 Thus before the age of 6 months, only preterm
infants and infants with low birth weight (<2500 gm) are
considered at-risk of IDA because of their low iron stores
and are prescribed iron supplements.'! This is one of the
reasons for the lack of prevalence data and the absence of
good cut-off values for infants <6 month old. Thus,
American Academy of Pediatrics (AAP) has concluded
that universal screening for anemia should be performed
with determination of Hb concentration at approximately
1 year of age and universal screening for anemia before
that and in newborns is not warranted.%°

In 2001, the WHO recommended exclusive breastfeeding
(EBF) for the first 6 m of life (EBF-6), replacing its
previous recommendation of EBF for first 4 to 6
months. % EBF-6 was reaffirmed by WHO in 2012.;
however, concerns continue to be raised about the
feasibility and safety of this recommendation and some
have called for its re-examination.??? It is known that
exclusive breastfeeding protects children from IDA, as
full-term infants are thought to have adequate iron stores
until 6 months of age but increasingly studies report that

iron reserves received by the child in the last trimester of
pregnancy runs out between 4 and 6 months after birth,
even in exclusively breastfed babies.'#222* In support of
this, the Cochrane review suggests that exclusive
breastfeeding up to 6 months without iron
supplementation may compromise the hematologic status
of infants and children.?° Thus the AAP recommends that
full-term, exclusively breastfed infants start 1 mg per kg
per day of elemental iron supplementation at four months
of age until appropriate iron-containing foods are
introduced.%1°

Iron plays an important role in many metabolic processes,
including oxygen transport, oxidative metabolism and
cellular growth. During infancy, IDA is associated with
more risk of infectious diseases, impaired growth,
increased incidence of breath holding spells and febrile
seizures.?%6

The first 6 months of life which is vulnerable to ID and
IDA is also a time of rapid brain growth and child
development. It is widely accepted that iron deficiency
can have long-term consequences that are often
irreversible. Several studies have found that reversal of
the anemia did not improve standardized test scores in
children.?® In many studies IDA has been linked to
cognitive and socioemotional difficulties and to poor fine
and gross motor development among Yyoung
children.®?7 Infants who experience 1D or IDA are at
increased risk for low scores on tests of mental
performance and may be fearful, inattentive and solemn
with low levels of initiation and exploration.?® Children
who were anemic early in life are more likely to
experience academic problems atl0 years of age
compared to children who were not anemic.*! In addition
to the direct effects of ID on brain functioning, evidence
from electrophysiological studies suggests delayed brain
maturation in infants with IDA.?°

Therefore, ID and severe anemia should be prevented
and/or treated at as young an age as possible. There are
very few studies conducted to assess anemia in
exclusively breast fed infants because of the notion that
breast feeding will protect from anemia especially IDA.
So the present study was conducted to estimate the
prevalence of anemia in exclusively breastfed babies
between 3-6 months of age so that we can identify,
prevent and treat anemia and its consequences at an early
age.

METHODS
Design and setting

This was a retrospective observational study conducted
between January 2019 and December 2019 in a level 2
pediatric hospital, Shivajyoti Institute of Child Health-
Haveri situated at a district place in Karnataka state in
Southern India catering mainly rural children from low
socioeconomic background.
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Inclusion criteria

Exclusive breastfed term infants aged between 3-6
months of age (90 days to 180 days) who attended OPD
of the hospital and had undergone complete blood count
(CBC) examination for some minor ailments. According
to AAP, CBC is not advised routinely in all infants unless
there is clinical suspicion of anemia and risk factors for
anemia. So CBC was not done for all infants but done for
those who presented with pallor and some illnesses.

Exclusion criteria

Children born prematurly, intrauterine growth retarded
babies, those with repeated infections, severe infections,
babies  with  supplements, bottle feeds and
haemoglobinopathies were excluded from the study.

The patients’ data and Hb levels were collected from the
hospital software. All the infants were looked for anemia
and its severity. Since, there is no established cut off
available for hemoglobin concentration to diagnose
anemia in infants <6 months, the WHO definition of
anemia for infants above 6 months, i.e. hemoglobin
concentration <11 gm/dl was used to diagnose anemia for
babies between 3-6 months and it was also used to assess
for severity; severe <7 mg/dl, moderate 7.00-8.9 mg/dI
and mild 9.00-10.9 mg/dl.*% In addition, the cut-off
values suggested by Domelloff et al (<10.5 mg/dl) and
Lonnerdal et al (<10 mg/dl) were also used.*'* So the
infants were assessed for all 3 cutoff values i.e. <10 mg
mg/dl, <10.5 mg/dl and <11 mg/dI

Statistical analysis

All the data were entered into MS-Excel and later
exported to SPSS Version 23. Results were presented in
terms of frequencies and percentages.

Ethical clearance

The study was conducted as per the recommendations of
the institutional ethical committee and in conformation
with the Declaration of Helsinki.

RESULTS

Totally 575 infants aged 3-6 months attended OPD
during study period. Out of them, 108 infants had their
CBC done for various reasons and for pallor. After
excluding 27 babies as per our exclusion criteria,
8linfants matched the selection criteria and remained as
study group.

Out of 81 infants in the study group, 11 had URI with
pallor, 38 had ALRI and another 11 had gastroenteritis
with pallor. Two each presented with UTI, Febrile
convulsions,  Ricketsial ~ fever, septicemia and
laryngomalacia. Remaining 11 children had different

minor illnesses but none had severe life threatening
illness.

Among 81 infants, 52 were males and 29 were females.
According to age 26, 34 and 21 babies were belonging to
3, 4 and 5 months respectively. Mean age was 4 month
and Hb was 9.7 mg/dl. Median Hb was 9.6 mg/dl.
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Figure 1: Prevalence of anemia based on Hb level.

A total of 71 children had anemia as per WHO criteria of
<11 gm% of Hb, giving a prevalence of anemia of 87.6%.
However if we take 10.5 mg% as cut off value 67
(82.7%) had anemia and for 10 mg%, 51 (62.9%) had
anemia (Figure 1).
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Figure 2: Age distribution of anemia.
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Figure 3: Sex distribution of anemia.
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Out of 71, 24 (92.3%) babies with age of 3 months, 29
(85.3%) aged 4 months and 18 (85.7%) aged 5 months
had anemia (Figure 2). Segregating by gender, 48 males
and 23 females were anemic (Figure 3).

On classifying anemia based on severity as per WHO
criteria for assessing severity of anemia in infants above
6 months, it was found that 49 had mild, 20 had moderate
and 2 had severe anemia (Figure 4).
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Figure 4: Severity of anemia.
DISCUSSION

In our study, the prevalence of anemia was 87.6%. A
study conducted by Hemachitra et al to assess the
prevalence of anemia in 3-6 months old babies with a
similar cut off value of Hb showed a prevalence of
65.8%.%° In Asia, the prevalence of anemia in children
under 2 years of age may exceed 90%.%! The prevalence
of anemia among fullterm infants may be as high as 80%
at 3-6 months and 90% at 6-9 months of age.*

The extremely high prevalence of anemia in absolutely
breast fed infants between 3-6 months of age is similar to
the prevalence of anemia observed in children above 6
months. According to NHFS-III, 79% children under 3
years were anemic and in 6-23 months, 81.8% were
anemic.®> Our own prospective study conducted over a
period of one year during 2019 in the same institution
yielded 93.5% prevalence of anemia in children aged
between 6 to 23 months.®® A study conducted in Odisha
yielded 94% prevalence of anemia in under 5 year
children.®* In a study conducted in Burma, the prevalence
of anemia in children between 6-36 months was72.65%.2°

We tried to find out the cause of anemia in the study
group. Babies had no evidence of hookworm infestation,
malaria, recurrent diarrhea, recurrent infections and
malanurishment which can cause anemia in this age
group. Alpha thalassemia trait is uncommon in this area.

A number of studies, conducted largely among infants
aged 6-12 months, found that infants born to anemic
mothers had a lower Hb concentration.®3 Eighty percent
of the iron present in a newborn term infant is

accumulated during the third trimester of pregnancy.®
Hemachitra et al, in their study confirmed that low
haemoglobin and poor weight gain in term 3-6 months
old babies were significantly associated with maternal
anemia in last trimester.?® In support of this, various
studies conducted to know the prevalence of anemia in
mothers around this region showed high prevalence of
anemia in pregnant mothers. Prevalence of anemia in
antenatal mothers was 73% in Belgaum and 96.5% in
Koppal, Karnataka India, whereas it was 98% in Sonipat
Haryana India.3"-%

Recently it has also been proved by different studies that
time of umbilical cord clamping at the time of delivery
also affects Hb levels in infants. These studies have
reported that late-timing of cord clamping, might be
associated with better hemoglobin values, higher stores of
iron at 6 months of age and lower incidence of
anemia.?#%4  Delayed umbilical cord clamping
(approximately 120 to 180 seconds after delivery) is
associated with improved iron status (ferritin levels) at
two to six months of age.*?43

As per previous literature available ,it was understood
that the breastfeeding protected children from ID/IDA
until the 4" month of age.5%? So surveillance is required
by the 4" month after birth in order to identify children in
need of iron supplementation in fully breastfed babies
when they reach 4months instead of 6 months of age.?*
Therefore it is recommended that exclusive breastfed
term infants receive an iron supplementation of 1 mg/kg
per day, starting at 4 months of age and continued until
appropriate iron-containing complementary foods have
been introduced.® However in our study, out of 71 infants
with anemia, 24 babies out of 26 (92.3%) at 3 m of age
had anemia. This suggests that anemia is common even at
3 months of age necessitating iron supplementation at 3
months.

Eventhough the study population in the present study is
biased towards sick children, high prevalence value is
unexpected and alarming. One of the reason for higher
prevalence of anemia in the present study could be the
high prevalence of maternal anemia in this region. The
timing of cord clamping could not be assessed in our
study. The other factors could be, majority of the children
were poor, rural and from low socioeconomic status.>*
Low socioeconomic status can play a role in different
ways, including poorer nutritional status of the mother,
maternal anemia and hence poorer fetal nutrition.'*4 One
more reason is delayed initiation of iron supplementation.

Limitations of study is that there were no definitive cutoff
points for Hb level to define anemia in infants between 3-
6 m for better understanding of prevalence of anemia in
this age group. The study being a hospital based study it
does not reflect the prevalence of anemia in general
population. Serum ferritin levels to know the iron status
could not be studied as it was a retrospective study.
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CONCLUSION

Prevalence of anemia in fullterm exclusively breastfed
babies between 3-6 months of age who visited OPD for
minor ailments and tested for CBC is 86.5%. As iron
deficiency accounts for majority of anemias in
developing countries, any anemia in infants, by default
should be considered as IDA and has to be corrected at
the earliest to prevent grave and irreversible
consequences of IDA on infants’ growth and
development. Anemia in infants can be addressed through
delayed cord clamping, preventing maternal anemia and
oral iron theraphy starting at 3-4 months along with
exclusive breast feeding for 6 months as per WHO
recommendation without requirement of complimentary
foods before 6 months. There is also need for prospective
studies involving larger number of children to determine
Hb cut-off values to define anemia in infants between 3-6
months of age.
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