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ABSTRACT... Anemia is very common especially in developing countries and in Pakistan 70-80% of pregnant population is suffering from iron
deficiency anemia. Ferritin is intracellular globular iron storage protein. The low level of ferritin indicates lack of iron that may lead to anemia and
its high values may indicate iron overload. Objective: To determine the incidence of anemia on the basis of ferritin in three socioeconomic
groups i.e. poor, middle and upper class and in three trimesters of pregnancy. Materials & Methods: Total 45 pregnant females were selected
and divided in three categories of poor, middle, and upper class based on their socioeconomic status. Serum ferritin levels were measured by
ELISAmethod. Results & Conclusions: Total mean serum ferritin (ng/ml) level were found to be 18.5+ 3.5, 14.6+ 3.0, 14.7+ 3.6 infirst, second
and third trimesters respectively. Serum ferritin was very low in all three socioeconomic groups and it was lowest in poor class as compare to
middle and upper class. It was concluded that serum ferritin is a good and reliable marker for detection of iron deficiency anemia during
pregnancy as compared to hemoglobin.
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INTRODUCTION

Anemia is a worldwide health problem and in developing
countries about two third of pregnant women population
are affected by this disease'. Iron deficiency type of
anemia is most prevalent due to nutrient deficiency all
over the world’. Iron deficiency affecting 500million
people i.e. about 30% population all over the world’. In
Pakistan 70-80% of pregnant population is suffering from
iron deficiency anemia’. Iron deficiency can result from
dietary lack, impaired absorption, increased requirement
of iron and chronic blood loss. Dietary intake is rare in
industrial world but very common in developing countries
where food is less deficient in absorbable organic iron.
When total body iron level lowered a sequence of events
is observed. The progression of iron deficiency
corresponds three stages. Stage one also called as iron
depletion or pre latent iron deficiency stage in which
reduced iron store without reducing serumiron level. This
stage can be detected by serum ferritin level estimation”.
Second stage exists when iron stores are exhausted with
hemoglobin level remaining high a lower limit of normal
level Usually patients complain generalized fatigue or
malaise in this stage’. In third stage blood hemoglobin
level falls below normal level, MCV is also reduced’. Iron

deficiency anemia is actually manifestations of diseases
so patients may present with irritability, palpitation,
dizziness, breathlessness, headache and fatigue”’.

Anemia is one of the common complications of
pregnancy. Iron stores are already low in most of women
at the beginning of pregnancy while its iron requirements
are greater in pregnancy than in non pregnant state
although absorption rate for iron after first trimester
increases and continues throughout pregnancy yet iron
stores were low at delivery’. The fetus requires 300 mg of
iron and increased hemoglobin mass and red blood cells
of mother requires 500mg of iron so collectively 800 mg
of iron is required in the course of pregnancy”. The
concentration of hemoglobin is lowest between 25" and
30" week. This phenomenon is called physiological
hemodilution®. Diagnosis of iron deficiency anemia
during pregnancy is very important because it is
associated with pre-term delivery and low birth weight of
fetus and inferior neonatal health”. Iron deficiency
anemia especially the more severe form has been known
to be associated with increased mortality and even mild
iron deficiency anemia may increase the rate of
premature delivery”. There are evidences, which
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indicate that pre eclampsia, and eclampsia may occur
most frequently iniron deficient anemic women”.

Ferritinis intracellular globular iron storage protein of 450
KDA containing 24 subunits of light and heavy chains of
ferritin and found in every cell. Ferritin releases iron in
controlled fashion™ and normal level of ferritin is 30-300
ng/ml in males and 15-200ng/ml in females’. The low
level indicates lack of iron which may lead to anemia and
its high values may indicate iron overload e.g.
hemochromatosis or porphyria. In acute phase it may be
elevated in the course of chronic diseases, infections and
cancer. Many studies proved serum ferritin as single best
and non-invasive test and a reliable marker for iron store
estimation especially during pregnancy”.

During pregnancy due to physiological dilution fall in
hemoglobin occur, oftenly increase in MCV, frequently
abnormal serum iron transferrin, less sensitivity to
transferrin saturation and fluctuation of serum iron take
place and only serum ferritin is found efficient test for
detection of iron deficiency anemia”. Latent iron
deficiency (depletion of iron stores without anemia) is
very common during pregnancy and is very difficult to
detect but its diagnosis is very important for health of
fetus and mother routinely used parameters are useful
for detection of overt deficiency but not for latent
deficiency". During pregnancy low serum ferritin but
normal hemoglobin level indicates deficient iron store
and these females are prone to develop iron deficiency
anemia”.

OBJECTIVE

The objective of present study was to determine the
incidence of anemia on the basis of ferritin in three
socioeconomic groups i.e. poor, middle and upper class
andinthree trimesters of pregnancy.

MATERIALS AND METHODS

In this prospective, comparative cross sectional and
hospital based study initially 60 pregnant women in first
trimester were selected randomly from social security
hospital and Sharif medical city hospital Lahore.
However, 15 out of sixty could not complete study (3
pregnant women aborted, 2 went pre-term delivery and

2

10 left the study), finally 45 pregnant females completed
the study. These women were divided in three categories
of poor, middle, and upper class based on their
socioeconomic status assessed from their monthly
income and dietary habits. All included women were
followed through all three trimesters of pregnancy and
their serum ferritin level was estimated. For Serum ferritin
cut off value was 12ng/mL during whole pregnancy™.

Exclusion Criteria
Patients with diabetes, hypertension, renal failure,
malignancy or any other serious diseases.

Collection of Samples

Five ml of blood was taken from cubital vein in disposable
syringe, 2 mlwas allowed to clot for 1’2 hourin a separate
vial, centrifuged at 3000rpm for 10 minutes and clear
serum was separated and kept at-20°C till further

analysis for ferritin.

BIOCHEMICAL ANALYSIS

Serum ferritin by ELISA

Biocheck human ferritinimmunoassay test kit catalog No
BC-1025 was used for determination of ferritin by using
Dia Med ELISA plate reader. Using mean absorbance
value for each sample determined the corresponding
concentration of ferritin in ng/ml*".

RESULTS

The institutional ethical review board of Social Security
Hospital and University of Lahore approved the study. A
written consent and history from each woman was taken
and all demographic details were recorded.

Data was collected and assessed by using, analysis of
variance (ANOVA) for over all comparison, least
significant difference (LSD) for pair comparison and
correlation by using method of”.

Total mean serum ferritin level were found to be 18.5+
3.5, 14.6+ 3.0, 14.7+ 3.6 in first, second and third
trimesters respectively (Table-l).

There significant changes (p<0.05) were observed in
serum ferritin levels in all three trimesters and non
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Table-l. Mean serum ferritin levels (ng/mL) in different

socioeconomic groups and in three trimesters

Group ke 2" 3¢
Trimester Trimester Trimester
Poor 15.9+3.5 12.4+3.3 12.4+3.4
Middle 16.1+3.4 15.3+3.2 16.0+3.3
Upper 19.8+4.0 15.1+3.8 15.3¢3.9
Total 18.5+3.5 14.6+3.0 14.7+3.6

Table-ll. Analysis of variance (ANOVA) of ferritin (ng/mL) in

different socioeconomic groups and three trimesters of
pregnancy.

Source Sumof df Mean F Sig.
squares square
Trimesters 333.29 1 33329 795 *0.00
Intercept 33806.84 1 338068 604 *0.00
Group 439.895 2 219948 039 ™0.68
Error 23500.52 42  559.536

significant changes (p>0.05) were observed in ferritin
level between all socioeconomic groups (Table ).

DISCUSSION

As anemia is very common health problem worldwide
effecting about one third population especially in third
world countries”. Out of all types of anemia, iron
deficiency anemia is most prevalent in pregnant females.
The present study was aimed to investigate the levels
and relationship of serum ferritin in pregnant population
of Pakistan belonging to three socioeconomic groups
based on their monthly income status. Routine
parameter used by majority of general practitioners of the
country for diagnosis of iron deficiency is usually
hemoglobin. The present study was an effort to find out
other means of diagnosis of iron deficiency anemia with
current conventional methods to follow the iron status of
different socioeconomic groups in pregnant population.
Total 45 pregnant females take part in this study and
serum ferritin level was estimated by ELISAmethod.

3

was very low in all three socioeconomic groups (Table 1)
it was lowest in poor class as compare to middle and
upper class. The iron stores of all women in spite of their
class were at lower limits of normal range i.e. 12-50
ng/ml. The low limits of serum ferritin even in women
belonging to upper socioeconomic groups proving iron
deficiency as a major nutritive problem of third world
countries as stated by Karine and Jennifer®. In our study
the serum ferritin showed significant changes in different
trimesters. Serum ferritin levels were lowest in second
trimester as compare to first trimester in all groups and
then there was stability or slight improvement in ferritin
levels found during third trimester these results were
comparable by study of Naghmi etal’.

In present study over all Incidence of iron deficiency
anemia on the basis of serum ferritin in all three
socioeconomic groups was about 66% as 31 women out
of 45 had ferritin below 12ng/dl. The incidence of iron
deficiency found in poor class on basis of serum ferritin
was 75%in first trimester and become increased to 80%
in second trimester as during pregnancy depletion of iron
stores occur because of maximum utilization of iron and
physiological dilution of plasma. In third trimester
incidence found 68% as ferritin level become stable or
slightly increased and these results comparable with
previous study”. In case of middle class group, serum
ferritin was found depleted in 70% of women (at start of
study), this percentage increased to 76% during second
trimester and become 64%in third trimester. In upper
class women, low ferritin levels were found upto 66%,
75%and 66% in first, second and third trimester
respectively

CONCLUSIONS

From the present study it is concluded that serum ferritin
is a good and reliable marker for detection of iron
deficiency anemia during pregnancy as compared to
hemoglobin especially for detection of latent iron
deficiency stage and ferritin may be included in routine
antenatal care programs for improving the health status
of Pakistani women.
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