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ABSTRACT

Background: Leading cause of anemia is due to thedeficiency of iron in pregnant women. The aim of the study was
to evaluate the efficacy of intravenous iron sucrose for the treatment of iron deficiency anemia in pregnancy
particularly for those who had unsatisfactory response to oral iron therapy.

Methods: This is an open label, observational study that was carried out in Jamal Noor Hospital, Karachi for 6
months by using non-probability consecutive sampling technique, after taking ethical approval. Seventy two pregnant
women with level of Hb equivalent to or <10 g/dl, Serum ferritin level equivalent to or <10 pg/l with the age ranging
from 18-40 years, Gestational age 16 weeks or above were included in the study. A two times-weekly dose of 200 mg
of iron sucrose (Axifer) intravenously were infused to pregnant women. However, the dose was calculated for every
patient through total iron deficit. SPSS version 22 was used to analyze the data.

Results: The study results showed that the mean age of the pregnant womenwas 25.83+5.03 years, their mean weight
was 59.50+10.28 kg, and their mean gestational week was 28.88+4.09. It showed that both the haemoglobin
(9.01+0.74 mg/dl versus 11.92+11.07 mg/dl), (p<0.001) and ferritin levels (9.85+12.38 ng/ml versus 50.74+59.42
ng/ml), (p<0.001)were significantly increased at term after receiving intravenous iron sucrose as compared to the
baseline.

Conclusions: This study concluded that the administration of iron sucrose (Axifer) intravenously is a secure and
effective choice in the management of iron deficiency anemia in pregnant women particularly for those who had
inadequate response to oral iron supplementation.
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INTRODUCTION

Globally, one of the most frequent nutritional deficiency
is anemia. Even though, both the genders and all the ages
are affected by nutritional anemia, the dilemma is more
wide spread in women that lead to maternal morbidity
and death, in addition to low weight of their babies at
birth.! In developing countries, it has been predicted that
about two-third of pregnant women are affected by the
nutritional anemia. Though, in developing countries
mostly women were anemic at the time of conception by
a projected occurrence of anemia approximately 50%
amongst non-pregnant women.! The occurrence of

anemia among married women aged 15 to 44 is estimated
to be 47% in rural areas and 26% in urban areas in
Pakistan.?

Multiple factors are involved in anemia in pregnant
women in the developing countries that vary by
topographical areas.® Globally, deficiency of iron is the
major cause of anemia throughout pregnancy, while the
secondary cause is the constant insufficient intake and
menstruation, increased requirement of the fetus and
increase volume of maternal blood in pregnancy,
physiologically.®* Other contributing factors are genetic
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causes and poor hygiene that might initiate illness and
infections.®

Deficiency of iron and anemia are frequently existed in
pregnancy.®” A little drop off in hemoglobin (Hb) level is
a usual physiological effect of the raised in volume of
plasma in blood throughout pregnancy. Generally,
following an early raise (because of the termination of
menstruation), Hb levels decline at about 20 g/l and
achieve their lowest level at some stage in the second
trimester, return back to pre-pregnancy levels as the
pregnancy proceed to term.58 The requirement of iron in
pregnancy is increased because of increased requirement
of volume of total blood counts needed for placenta and
fetus, in labor.”®

In iron deficiency in pregnancy, females are susceptible
to suffer from increased tiredness and weakness,
temporary loss of remembrance, reduced concentration
period and less performance at work, amplified stress on
the cardiovascular system because of inadequate Hb level
and low levels of diffusion and infiltration of blood
oxygen, poorer resistance to diseases and a decreased
acceptance to considerable loss of blood due to surgical
procedures in labor.®

The recognized risks of iron deficiency become harmful
for the fetus because low level of iron increase the
chances of decreased level of Hb resulting in reduction of
oxygen to the uterus, placenta and the fetus that is
essential for development of fetus.® Furthermore,
neonates of iron-deficiency anemia have been revealed to
have a considerable increase in both behavioral and
cognitive abnormalities till the age of 10 years following
repletion of iron.!® Adverse obstetric consequences,
particularly untimely and early birth, low birth weight
and fetal fatality can be associated with the iron
deficiency anemia, even if anemia is mild to moderate.®°

Regardless of haemoglobin condition, every pregnant
woman must obtain prophylactic recommended dosage of
iron commencing from second trimester till the end of
pregnancy. Oral or parenteral iron should be rapidly
given to those who develop anemia. Oral
supplementation of ferrous sulfate on daily basis is
effectual in order to prevent maternal anemia and iron
deficiency as well, throughout in pregnancy, and decrease
the chances of low birth weight.112

A variety of parenteral iron preparations are accessible
that can be administered either intramuscularly or
intravenously. In the beginning, iron dextran and iron
sorbitol citrate was administered. Severe adverse
anaphylactic reactions were observed with intravenous
iron dextran so test dose was required before these
injections. Therefore, iron sucrose has been projected to
be harmless and effectual throughout pregnancy.!® The
advantage of iron sucrose is that there is no need of test
dose before injection.’* Iron sucrose complex (ISC) is a
comparatively innovative preparation that is given

intravenously for the improvement of iron deficiency
anemia. This complex increases the Hb to acceptable
level particularly injected in severe iron deficiency
anemia in pregnant women.*®

With the availability of restricted resources to deal with
community health troubles, awareness of the local causes
of diseases responsible for anemia is critical in order to
intend the suitable protection and management
approaches. The aim of the study was to analyze the
effects and safety of IV iron sucrose to raise the Hb and
ferritin level so as to overcome the iron deficiency
anaemia in pregnant women in Pakistan.

METHODS

This is an open label, observational study carried out in
Jamal Noor Hospital, Karachi by using non-probability
consecutive sampling technique, after taking ethical
approval from the Institutional Review Board of the
hospital. The duration of the study was about 6 months
and it was conducted from December 2019 till June 2020
in Jamal Noor Hospital, Karachi. 72 preghant women
were enrolled for this study.

Pregnant women with Hb level equivalent to or <10 g/dl,
Serum ferritin level equivalent to or <15 ng/l, with the
age ranging from 18-40 years, gestational age of 16
weeks till at term were included in the study while
identified allergic reaction to any active component,
anemia not caused by lack of iron (such as hemolytic
anemia), chronic or acute bacterial infection, pregnant
women with gestational age <16 weeks, excess of iron or
interruption in  consumption of iron (such as
haemosiderosis, haemochromatosis), liver cirrhosis and
hepatitis, treated with iron products intravenously or
transfusion of blood in 4 weeks were excluded from the
study.

Demographic data and co-morbidities were recorded at
the time of registration. A two times-weekly dose of 200
mg of iron sucrose (Axifer) intravenously were infused to
pregnant women, until the aim of Hb level of patient
accomplished.

The total collective dose of iron sucrose, equal to the total
iron deficit (mg) can find out by the hemoglobin level
(Hb) and body weight (BW).

The dose of iron sucrose was individually calculated for
each patient according to the total iron deficit with this
formula.

Total iron deficit (mg)
= BW (kg) % (target Hb
— actual Hb (%) X 2.4

* +storage iron (mg)
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Below 35 kg BW: target Hb= 130 g/l and storage iron=
15 mg/kg BW

35 kg BW and above: target Hb= 150 g/l and storage
iron= 500 mg

*Factor 0.24=0.0034 (iron content of Hb= 0.34%)x0.07
(blood volume= 7% of BW)x1000 (conversion of g to

mg)

Total Iron sucrose to be administered (in ml)= Total iron
deficit (mg)/20 mg iron/ml

Data analysis

SPSS version 22 was applied to analyze the data.
Frequency and percentages were calculated for
categorical variables such as gender, co-morbidities and
adverse effects etc. MeantStandard deviation were
calculated for numerical variables such as age, Hb and
Ferritin level. Wilcoxon rank- test wasused to compare
mean Hb and ferritin level at, baseline and at term.
P<0.05 were taken as statistically significant level.

RESULTS

The study results showed that the mean age of the
pregnant women was 25.83+5.03 years, their mean
weight was 59.50+10.28 kg, their mean gestational week
was 28.88+4.09, 9 (12.5%) of them had gestational
diabetes, 8 (11.1%) of them had hypertension, 4 (5.6%)
of them had each of the hyperthyroidism, asthma and
genitourinary infection whereas 3 (4.3%) of them had
chronic kidney disease (Table 1).

Table 1: Baseline profile of pregnant females (n=72).

Variables N (%0)/MeanSD

Age (years)* 25.83+5.03
Maternal weight (kg)? 59.50+10.28
Gestational week® 28.88+4.09
Gestational diabetes 9 (12.5)
Hypertension 8 (11.1)
Hyperthyroidism 4 (5.6)
Asthma 4 (5.6)
Chronic kidney disease! 3(4.3)
Genitourinary infection 4 (5.6)
IN=70

2N=59

3N=50

The study results further showed that both the
hemoglobin (p<0.001) and ferritin levels (p<0.001) of
females were significantly increased at term after
receiving intravenous iron sucrose as compared to the
baseline (11.92+11.07 mg/dl verzus 9.01+0.74 mg/dl and
50.74+59.42  ng/ml  versus  9.85+12.38  ng/ml
respectively). Furthermore, significant difference was

observed in PCV (p<0.001) and MCV as well (p<0.001)
(Table 2).

Table 2: Comparison of baseline and term of
hematological values.

vVariables Day-zero at Term P
Mean+SD Meanz+SD value

Hb (mg/dl)  9.01+0.74  11.92+11.06  <0.001

HEAIL 08541238  50.74459.42  <0.001

(ng/ml)

Mean

corpuscular 74.49+12.22 77.47+£13.08 <0.001

volume (fl)

Packcell 0954515  38.26+40.08  <0.001

volume (%)
DISCUSSION

Oral iron replacement is the primary option for the
treatment of Iron deficiency anemia because of its
efficacy, protection and economical reason.!6'8 On the
other hand, Iron therapy intravenously has been specified
in severe anemic conditions in which oral iron shows
intolerance or contraindication, or when iron loss cannot
be controlled by oral therapy, inflammatory illness and in
patients with Iron deficiency anemia planned for
possiblesurgery.*®1® Our study illustrated the efficacy of
intravenous iron sucrose therapy rather than oral iron
supplementation in moderate to severe anemia in
pregnant women.

Roughly 1000 mg of iron is required during pregnancy
for the growth of fetus and placenta and the same
quantity for red cell augmentation.?® Generally, this iron
is activated from iron stores. Moreover, women with
already deprived stores of iron, develop deficiency of
iron during pregnancy. One of the study has revealed that
Hb levels less than 8 g% (moderate to severe anemia) in
pregnancy are related to higher maternal morbidity
whereas Hb <5 g% is linked with cardiac de-
compensation and edema of lungs. Loss of even 200 ml
of blood in third phase of labor leads to abrupt shock and
fatality in these women.®® As far as our study is
concerned, the mean Hb level at baseline was reported
9.01+0.74 mg/dL indicating moderate to severe anemia in
pregnant women at 16 weeks of gestational age that was
improved to 11.92+11.07 mg/dL at term after the IV
infusion of iron sucrose. Similarly in ferritin level, it was
reported that statistically significant difference was
observed between baseline and at term (p<0.001).

Multiple studies have proposed that IV iron sucrose is
harmless and effective substitute to oral iron in the
management of Iron deficiency anemia.?*% OQur study
also proved that successful outcomes were achieved after
administration of IV iron sucrose in iron deficiency
anemia. Another study demonstrated that administration
of iron sucrose intravenously is well accepted with a
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safety profile and efficiently increases the Hb levels and
brings back the body iron to the normal level in anemic
patients. The mean rising of Hb level was 3.29 g/dl in
women while 4.58 g/dl in men; above 80% of women and
90% of men gave a positive outcome to IV iron therapy
and improvement of anemia was achieved in
approximately 70% of thepatients.?? Our study was
inconsistent with the above mentioned study, that showed
average increase of 2.91 mg/dl of Hb level at term in
pregnant women after administration of IV iron sucrose
with the significant difference (p<0.001) between
baseline and term.

A randomized control assessment reported by Neeru et al,
utilized iron sucrose intravenously in contrast with oral
iron for management of iron deficiency anemia and
observed that efficacy of iron sucrose was more in raising
hemoglobin level significantly (23.62% vs 14.11% in oral
iron) (p<0.05).2* Our study findings were consistent with
the above mentioned study revealed that intravenous iron
sucrose increased the Hb level from the baseline to term
(9.01+£0.74 mg/dl versus 11.92+11.07 mg/dl) with
significant difference (p<0.001).

A retrospective study by Haldar et al on 990 pregnant
women who were injected with 400 mg of iron sucrose
intravenously at two primary health care centers in
country side of India, observed that average rise of Hb
level was 1.76 g%.% Our study results were contradictory
with the above-cited study that revealed that after a dose
of 200 mg of IV iron sucrose twice weekly, it was
observed that mean increase of Hb level was 11.92+11.07
mg/dl at term after receiving intravenous iron sucrose.

In another randomized study by Dubey et al after
administration of iron sucrose intravenously or oral iron
in 200 pregnant women, it was observed that iron sucrose
augmented hemoglobin level and iron stores more rapidly
as compared to oral iron significantly (p<0.001).%6 Our
study showed consistency with the above research,
indicated that IV iron sucrose than the oral iron
supplementation significantly increased the hemoglobin
(p<0.001) as well as ferritin level (p<0.001) between
baseline and term. Hence improves the iron deficiency
anemia in pregnant women more rapidly as compared to
oral iron supplementation.

Another researcher Perewunsnyk et al analyzed 400
pregnant women receiving 2000 ampoules of iron sucrose
in which only 0.5% cases were reported the side effects
such as metallic taste, reddening of the face and
inflammatory reaction at the site of injection.

The high acceptance of the drug has been partially
accredited to sluggish discharge of iron from the iron
sucrose complex and also because of low tendency to
cause allergic reaction of sucrose.?” The finding of the
above study is contradictory to present study, where no
major side effect was reported.

Interestingly, three marketable formulations; Iron
dextran, sodium ferric gluconate complex and iron
sucrose are presently existing for intravenous iron
treatment. All existing parenteral iron preparations can
cause side-effects temporarily, like metallic taste,
backache, vomiting, diarrhea, pain in abdomen, low
blood pressure and allergic or even anaphylactic
reactions.?® Symptoms of anaphylaxis such as difficulty
in breathing, pain in chest, angioedema, urticaria with
low blood pressure, are usually abrupt, rapid, and severe,
generally happening in concurrence with the initial dose
of parenteral iron.?® However, the present study does not
reported any side effects related with the iron sucrose
therapy.

Regarding cost effectiveness, an open label randomized
controlled trial (RCT) was carried out in India across four
government medical colleges, comparing cost efficiency
of intravenous (IV) iron sucrose and oral iron for the
remedy of anemia in pregnant women. IV iron sucrose
was estimated to be more expensive but more effectual as
compared to the oral therapy for treatment of severe
anemia. On the other hand, 1V iron sucrose decreases the
chances of blood transfusion among pregnant women
with severe anaemia.’® As far as present study is
concerned, IV iron sucrose (Axifer) was economical but
more effective than IV iron therapy (Venofer), which
reduces the probability of blood transfusion during
pregnancy with iron deficiency anemia.

Thus, it has been proved that iron sucrose is well
accepted as a parenteral iron preparation and has better
and rapid results to raise hemoglobin levels following 3
weeks after treatment and at term with a considerable
increase in serum ferritin levels as well, which is more
imperative to compensate the probable loss of blood at
the stage of delivery and lactational requirement.
However, the study might not be immune from selection
bias due to the non-probability sampling technique.
Furthermore, it was a single center study so the results
cannot be generalized to larger population.

CONCLUSION

This study concluded that the administration of iron
sucrose intravenously (Axifer) is a secure and effective
choice in the management of iron deficiency anemia in
pregnant women particularly for those who had
inadequate response to oral iron supplementation.
Intravenous iron sucrose is well accepted along with
controllable safety profile clinically and enhanced
Hemoglobin and ferritin level both and thus decrease
complications during pregnancy due to iron deficiency
anemia.
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