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ABSTRACT: Iron deficiency anemia is by far the most frequent type of anemia seen in pregnancy,
accounting for 90% or more of all cases. Iron deficiency anemia has adverse consequences on infant
development. Therefore maternal anemia should be prevented and treated. Serum ferritin is the
single best non-invasive test and is a very useful and reliable index of iron stores especially during
pregnancy, with low levels indicating iron deficiency: While infants born to anemic mother are
themselves not anemic, they do not suffer from low iron stores. The main aim of the study is to
establish cord serum ferritin as a biochemical marker in iron deficiency anemia. The specific
objectives of this study is to estimate cord and maternal serum ferritin in the last trimester of
pregnancy and to correlate it with hematological parameters. Cord serum ferritin levels were normal
in the patients under study, even when the maternal serum ferritin levels were decreased. The mean
level of cord serum ferritin was 134.06ng/ml and maternal serum ferritin was 41.65ng/ml and was
statistically significant. The hematological parameters like hemoglobin, hematocrit, MCV and MCHC
were also decreased in the patients with low serum ferritin and were found to be statistically
significant. Hence estimation of cord serum ferritin can be used as a biochemical marker to assess
iron deficiency in the early stages itself and thereby neurodevelopmental complications in children
can be prevented.
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INTRODUCTION: Ferritin is a globular protein complex consisting of 24 protein subunits, and is the
primary intracellular iron storage protein in both prokaryotes and eukaryotes, keeping iron in a
soluble and non-toxic form. Almost, 23% of iron is bound with ferritin. Ferritin stores 500-800 mg of
iron in the body .Ferritin can take 3500-4000 iron atoms/molecule! Ferritin is a protein of 450 k Da
consisting of 24 subunits that is present in every cell type. Ferritin without iron is known as
“Apoferritin”. It consists of an outer polypeptide shell 130 A° in diameter with central ferric-
hydroxide-phosphate.

Iron stored
as mineral
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In the absence of iron, a repressor protein binds to the iron response element (IRE), a stem-
loop structure in the 5’-leader sequence of ferritin mRNA. This mRNA is sequestered for further use.
Delta amino levulinic acid synthase, an enzyme of heme biosynthesis, is also regulated by a 5’IRE in
its m RNA. In contrast, more ferritin receptor is needed if iron is limited; its mRNA has IREs in its 3’
unsaturated region. Binding of the repressor protein stabilizes the mRNA and prolongs its lifetime.2

Low iron concentration lead to activation of an IRP (IRON REGULATORY PROTEIN) that binds
mRNA for transferring receptor and ferritin. There are two types of IRP.IRP-1, is regulated by its
change from active to inactive states in mRNA-binding properties. IRP-2, a second regulatory protein,
also responds to varying concentrations of iron.

It is regulated by increased synthesis at low Iron concentration and increased degradation by
proteosome at high iron concentration. Ferritin tends to form oligomers, and when it is present in
excess in the cells of the storage organs there is a tendency for condensation to semicrystaline
hemosiderin to occur in the lysosomes. This microhetrogenicity is due to difference in the contents of
the acidic ‘H’ and weakly basic ‘L’ subunits.3

WHO has accepted up to 11 gm percent as the normal hemoglobin level. Below 11gm percent
in pregnancy should be considered as anemia. As iron is depleted, changes are seen first in ferritin
levels and bone marrow iron, which reflect storage iron available for hematopoiesis. Serum iron and
transferring saturation then fall, accompanied by a decline in mean corpuscular volume. The final
manifestation of iron deficiency is Anaemia.*

The third trimester is the period where the needs for iron are the largest. Anemia in
pregnancy could result in premature birth and low birth weight of fetus. Thus, it is important that the
mother takes supplementary iron in her nutrition. Anemia and the fetal birth weight have a
proportional relationship.

The weight of the fetus is greater if the concentration of hemoglobin is higher. A low birth
weight fetus often results from preterm birth, which is another consequence of anemia. Preterm birth
greatly influences the health of the fetus. Iron deficiency anemia in pregnancy can cause irreversible
damage to the child’s neurological function and development.

National Family Health Survey (NFHS-3) of India reveals the prevalence of anemia to be 70-
80% in children, 70% in pregnant women and 14% in adults. Iron deficiency anemia has well known
adverse effects on physical and cognitive performance of individuals, and also on maternal and fetal
health. However, even more important, is that iron deficiency without anemia may also adversely
affect long-term neurodevelopment and behavior in infants which may be irreversible.5

In contrast to the 3rd trimester fetus in utero, erythropoiesis decreases abruptly after birth in
the premature infant and the hemoglobin concentration declines at a rate of approximately 1
g/dl/wk. during the first 1 to 13 months of postnatal life.6

Effects of iron deficiency are not limited to those of iron deficiency anemia. In addition to its
key role in hemoglobin and myoglobin, iron-dependent enzymes are involved in several key
metabolic pathways including DNA synthesis, mitochondrial electron transport, catecholamine
metabolism, neurotransmission, and detoxification.

Iron is essential for the normal development and functional integrity of the immune system.
Anorexia and failure to thrive are the complications of iron deficiency.” Healthy newborn infants have
total body iron of 250mg, this decrease to approx. 60mg in the first six months of life.8
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MATERIALS AND METHODS: The patients chosen for the study were 100 pregnant full term ladies
and their newborn babies. And 20 non pregnant adult women in the reproductive age group as
controls.

Venous blood was collected from the pregnant patients at the time of delivery along with the
cord blood. Detailed baseline data of each patient including age, height, weight, previous and present
history of diseases, obstetric history, family and personal history were noted. Serum ferritin of
mother and cord blood were done. Mother’s Hb, PCV, MCV, MCH and MCHC were done in all patients
and controls. The hematological parameters were done using CELL DYN@3200.Ferritin levels were
estimated by chemiluminescence using elecys 1010. Statistical analysis were done using SPSS 20.

ANALYSIS OF RESULTS: In the present study, maternal serum ferritin were below 15ng/ml in 20
patients and normal in the remaining 80 patients. Cord serum ferritin levels were normal in all the
100 samples under study a positive correlation was seen in maternal serum ferritin and cord serum
ferritin. P value is 0.00. So it is statistically significant. It has been noticed that the mean of maternal
serum ferritin is 41.6458ng/ml and its std deviation 33.269, whereas the mean of cord serum ferritin
is 134.06ng/ml and its std. deviation is 71.152.

It has been noticed that whenever there is decrease in maternal serum ferritin there is no
decrease in cord serum ferritin so the fetus will be safe. Hemoglobin levels decreased significantly in
the present study during last trimester. P value is 0.00, so it is statistically significant. Hematocrit
(PCV) decreased significantly during last trimester and P value is significant i.e.; P value 0.00 when
compared to controls.

MCV decreased in the samples and P value is significant, 0.00, MCHC decreased in all the
samples under study when compared with controls and P value is significant, 0.00.A significant
positive correlation was observed between ferritin and hemoglobin level. A significant correlation
was also noticed between maternal serum ferritin and cord serum ferritin.

mean p Std. Deviation
MATERNAL SERUM FERRITIN 41.6458 0.00 33.26953
CORD SERUM FERRITIN 134.0632 71.15200

COMPARISION OF MATERNAL SERUM FERRITIN AND CORD SERUM FERRITIN

Comparision of maternal serum
ferritin with cord serum

M Series]

MATERNAL SERUM FERRITIN CORD SERUM FERRITIM
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Correlation between hemoglobin & maternal serum ferritin 0.2999 (positive correlation):

DISCUSSION: Iron Deficiency Anemia has well known adverse effects on physical and cognitive
performance of individuals, and also on maternal and fetal health. However, even more important, is
that Iron Deficiency without anemia also adversely affect long-term neurodevelopment and behavior
in infants which may be irreversible.>

The blood levels of ferritin in the umbilical cord will not decrease until the ferritin value of the
mother was <12 pg/1. Under these conditions the ferritin levels in the umbilical cord blood (80.4
ug/1) were significantly lower than in those newborn infants whose mother had adequate ferritin
levels (123 pg/1.)

Andrew B F, in his studies and in our studies also it is proved that babies born to iron
deficient mothers are having their Hb con. Normal, and also their serum iron and TIBC found normal.
It is also found that the placenta act as a barrier excluding excess iron and preventing fetal iron
overload. Consequently, maternal iron supplementation does not influence fetal iron status.

Ferritin has a significant role in pregnancy to balance the very high iron requirements in late
pregnancy. It has been noticed that whenever there is decrease in maternal serum ferritin there was
no decrease in cord serum ferritin So the fetus will be safe. Estimation of cord serum ferritin level in
newborns help to detect iron deficiency in the early stages and neuro developmental abnormalities in
children can be prevented.

So cord serum ferittin level can be taken as a biochemical marker of iron deficiency anemia in
newborns.
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