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Iron Sucrose versus Ferric Carboxymaltose: Effectiveness in
Treatment of Postpartum Anaemia following Caesarian Section
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ABSTRACT

Background: Postpartum anemia is a leading cause of maternal mortality and morbidity throughout the world,
particularly in developing countries.The most common causes of postpartum anemia are antepartum iron deficiency
anemia and blood loss during childbirth. Treatment of anemia with ferric carboxymaltose during labor can
considerably reduce maternal and newborn morbidity. The aim of the study is to compare the effectiveness of iron
sucrose and ferric carboxymaltose in the treatment of postpartum anaemia following caesarian section.

Materials and methods: A comparative cross-sectional study was carried out among the 234 outdoor patients of the
Department of Obstetrics and Gynecology at Sheikh Hasina Medical College Hospital, Tangail during the period from
July 2017 to June 2020.

Results: The pre-transfusion mean of hemoglobin level was 8.9+0.5 gm/dl and the post-transfusion mean of
hemoglobin level was 10.4+0.4 gm/dl in group A. The pre-transfusion mean of hemoglobin level was 8.7+0.7 gm/dl
and the post-transfusion mean of hemoglobin level was 11.0+0.4 gm/dl in group B. The mean of increased
hemoglobin level was 1.5+0.4 gm/dl and 2.3+0.5 gm/dl respectively in both groups. The pre-transfusion mean of
ferritin level was 46.3+16.1 ng/mL and the post-transfusion mean of ferritin level was 171.5+25.8 ng/mLin group A.
The pre-transfusion level was 46.5+16.2 ng/mL and the post-transfusion mean ferritin level was 196.2+24.9 ng/mlLin
group B. The mean of increased ferritin level was 125.2+22.2 ng/mL and 149.0+ 20.5 ng/mL respectively in both
groups. These differences were statistically significant within the study groups (p<0.05).

Conclusions: The study revealed that serum ferritin levels increased significantly in the FCC group than ISC
group.Ferric carboxymaltose are more effective and safe for the treatment of iron deficiency anemia in postpartum
patients.

iron deficiency anemia, antepartum and postpartum
haemorrhage are the main causes of postpartum
anemia.’
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Introduction

Anemia is a condition in which hemoglobin, hematocrit
and erythrocyte levels are below normal.! World Health
Organization (WHO) defines postpartum anemia as a
hemoglobin level of less than 10gm/dl during the

Postpartum anemia is most common in developing
nations, where the prevalence ranges from 50 to 80%.4
It is one of the commonest puerperal complications
after delivery and role a significant factor in maternal

postpartum period.? Hemodilution, pregnancy-related
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morbidity and mortality.’ According to WHO estimates,
iron deficiency anemia is directly or indirectly
responsible for 115,000 maternal deaths and 591,000
perinatal deaths worldwide.® Improved quality of life of
women in childbearing periods will result from
adequate and prompt treatment of anemia during the
postpartum period.’

Patients who are inthe puerperium and have iron
deficiency anemia usually need substantial amounts of
iron.® Additionally, after a surgical operation like a
caesarean section, an inflammatory response can
happen, which can cause iron sequestration in
macrophages and the demand for iron increases.” While
blood transfusions are a potential for more severe cases
of anemia, several preparations of iron supplements
have been utilized to treat iron deficiency anemia.



Although the oral iron supplementation raises
hemoglobin levels satisfactorily, sign symptoms such as
nausea, diarrhea and gastritis tend to reduce compliance.
With a positive outcome, intravenous iron preparation
has been used to treat iron deficiency anemia, enabling
patients to avoid blood transfusions and the side effects
of the oral preparation.’ Iron sucrose and ferric
carboxymaltose are two intravenous iron formulations
that are commonly used in the treatment of postpartum
anaemia following caesarian section.!® The aim of the
study is to compare the effectiveness of iron sucrose
and ferric carboxymaltose in the treatment of
postpartum anaemia following caesarian section.

Materials and methods

This comparative cross-sectional study was carried out
during the period July 2017 to June 2020 in the
Department of Obstetrics & Gynecology at Sheikh
Hasina Medical College Hospital, Tangail.

Data were collected from the conveniently selected 234
postpartum anemic patients through face-to-face
interviews with a pretested semi-structured
questionnaire. Postpartum anemic patients following
caesarean section who had hemoglobin levels 7-10
gm/dl were included in this study. Patients with other
than iron deficiency anemia having thalassemia or
sickle cell disease who received a blood transfusion,
having postpartum hemorrhage and history of
parenteral Iron therapy were excluded from this study.
The study population was categorized equally into two
groups- Group A and Group B. In Group A, 117 cases
received intravenous Iron Sucrose Complex (ISC) as
200 mg elemental iron in 100 ml of 0.9% normal saline
and infused over 30 minutes at every alternate day up
to 5 doses. A maximum of 600 mg of iron sucrose was
given per week. In Group B, 117 cases received
intravenous injections of Ferric Carboxymaltose
Complex (FCC) as a fixed dose of 1000mg in 250 ml
normal saline over 15 minutes. Patients were observed
for any side effects like headache, nausea, vomiting,
pain and burning at the injection site, rigor, fever,
tingling sensation, itching or any other side effect for 1
hour after iron therapy. On enrollment, a detailed
clinical history, previous history of iron therapy,
compliance with oral iron and chronic medical illness
were taken. A complete examination was done.
Hemoglobin, serum ferritin and peripheral blood smear
for cell morphology were done before administering the
iron injection. Repeated hemoglobin and ferritin levels
were done after 2 weeks from the last dose of iron
injection. Informed consent was taken from all patients
before recruitment into the study.
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The collected data were sorted, cleaned, kept up with
precision and protected for factual examination by
using SPSS v23. The quantitative data were analyzed
descriptively such as mean, standard deviation and
percent and comparison was done between groups by
unpaired t-test. A p-value of <0.05 at a 95% confidence
interval was taken as significant. The results were
presented in tables and charts.

Participation was voluntary and confidentiality was
maintained and informed written consent was taken
from each woman. The study was validated by the
ethical committee of the Sheikh Hasina Medical

College, Tangail, Bangladesh. (Reference:
SHMCT/EB/2021/02).
Results

A total of 234 postpartum women with iron deficiency
anemia were included in this study where 117 patients
were treated with iron sucrose categorized as group A
and 117 patients were treated with ferric
carboxymaltose categorized as group B equally.

Table I depicts the age and parity of both groups of
women. The mean age of the participant was 25.1+4.9
years and 24.84+4.6 years respectively in both groups A
and B. The mean of the woman’s parity was 1.6+0.7
and 1.6+0.6 respectively in both groups A and B. There
was no statistically significant difference found within
the age and parity of the study groups (p>0.05).

Figure 1 portrays that, the majority of the women
(87.2% and 86.3%) age was 30 years respectively in
both groups A and B.

Figure 2 illuminates that, the majority of the women
(92.3% and 94.0%) had a history of 2 parity
respectively in both groups A and B.

Table II denotes the association of the patient’s
hemoglobin level in pre- and post-transfusion. In group
A, the pre-transfusion mean of hemoglobin level was
8.9+0.5 gm/dl and the post-transfusion mean of
hemoglobin level was 10.4+0.4 gm/dl. The difference
was statistically significant within the study groups
(p<0.000). In group B, the pre-transfusion meal of
hemoglobin level was 8.7+0.7 gm/dl and the post-
transfusion mean of hemoglobin level was 11.0+0.4
gm/dl. The difference was statistically significant
within the study groups (p<0.000).

Table III denotes the association of the patient’s ferritin
level in pre- and post-transfusion. In group A, the pre-
transfusion mean of ferritin level was 46.3+16.1 ng/mL
and the post-transfusion mean of ferritin level was
171.5€25.8 ng/mL. The difference was statistically
significant within the study groups (p<0.000). In group B,



the pre-transfusion level was 46.5£16.2 ng/m and the
post-transfusion mean ferritin level was 196.2+24.9
ng/mL. The difference was statistically significant
within the study groups (p<0.001).

Table IV denotes the association of the patient’s
hemoglobin and ferritin levels after the post-transfusion
state. The mean of increased hemoglobin level was
1.540.4 gm/dl and 2.3+0.5 gm/dl respectively in the
group A and B. There was a statistically significant
difference found within the study groups (p<0.00). The
mean of increased ferritin level was 125.2+22.2 ng/mL
and 149.0+ 20.5 ng/mL respectively in both groups A
and B. There was a statistically significant difference
found within the study groups (p<0.00).

Table V demonstrates the adverse effects of infusion
within both groups. The most common adverse reactions
were pain in the injection site (6.8% and 5.1%) in both
groups. Other reactions were itching with rash, headache,
nausea and vomiting, burning at the injection site and
tingling sensation occur very less in both groups. None
of the women had developed rigor, diarrhea tingling
sensation, hypotension and hypertension.

Table I Association of the patient’s age and parity
within the study groups (n=234)

Traits[| Study groups(] p-value
0 Group Al Group B[
0 Mean£SD(] Mean£SD [
Age (Years)[]  25.1£4.9(] 24.8+4.61 0.547
Parity ] 1.6£0.700 1.6£0.60 0.547
Unpaired ‘t’ test was done.
87.2% 86.3%
12.8% 13.7%
< 30 years >30 years
M Group A M Group B

Figure 1 Patient’s age of the study groups (n=234)

Group A

m=2 m>2

Group B

60%

94.0%

m=2 m>2

Figure 2 Patient’s parity of the study groups (n=234)
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Table II Pre and post transfusion variation of the patient’s
hemoglobin level within the study groups (n=234)

Study group[ Hemoglobin level(gm/dl) [ p-value
O Group ALl Group BL

0 Mean+SD[]  Mean+SD'!

Group A 8.9£0.501 104040 *0.00
Group BT 8.740.70 11.0+0400  *0.00

Unpaired ‘t’ test was done, *Statistically significant value.

Table III Pre and Post transfusion variation of the
patient’sferritin levelwithin the study groups (n=234)

Study group! Ferritin level (ng/mL)"! p-value
0 Group AT Group B[

0 MeantSDI]  Mean+SD]

Group Al 46.3£16.10  171.5£25.801 *0.00
Group B[ 46.5¢16.200  196.2424.911 *0.00

Unpaired ‘t’ test was done, *Statistically significant value.

Table IV Comparison of changes of the patient’s
hemoglobin and ferritin level after transfusion within
the study groups (n=234)

Post-transfusion statel] Study groups[! p-value
O Group Al Group B[

O Mean£SDI]  Mean+SD
Hemoglobin level (gm/dl)[11.5+0.4] 2.340.50 *0.00
Ferritin level (ng/mL))  125.2422.200  149.0£20.500 *0.00

Unpaired ‘t’ test was done, *Statistically significant value.[!

Table V Adverse effects within the study groups (n=234)

Adverse effects’ Study groups

0 Group AT Group B
O n(%)" n(%)
Pain at injection site '] 8(6.8)L 6(5.1)
Itching with rash’] 5(4.3)0 3(2.6)
Headache'] 3(2.3)0 2(1.7)
Nausea and vomiting/ 2(1.7)0 1(1.7)
Burning sensation at injection site 3(2.6) 1(0.9)
Tingling sensation'’ 2(1.7)0 2(1.7)
*Multiple responses.

Discussion

The mean age of the participant was 25.1+4.9 years and
24.8+4.6 years respectively in both groups A and B.A
study by Lunagriya M et. al. reported that their study
population mean age was 24.4 years and another
clinical trial by Breymann C et. al. found that study
sample mean age was 27.7years.'l'12 These findings
were similar to this study.

In this study, the pre-transfusion mean of hemoglobin
level was 8.94+0.5 gm/dl and the post-transfusion mean



of hemoglobin level was 10.4+0.4 gm/dlin group A. The
pre-transfusion meal of hemoglobin level was 8.7+0.7
gm/dl and the post-transfusion mean of hemoglobin
level was 11.0+0.4 gm/dl in group B. These differences
were statistically significant within the study groups
(p<0.05). The mean of increased hemoglobin level was
1.5£0.4 gm/dl and 2.3£0.5 gm/dl respectively in both
groups. It was revealed that hemoglobin concentration
was effectively increased in both groups (p<0.05), but
in the FCC group increased more effectively. Singh et.
al.in their study on 200 postpartum patients with
anemia observed that a significantly higher number of
women achieved Hb>11gm/dl in FCC group, 88
women FCC group achieve Hb rise of 2gm as
compared to only 24 in the ISC group on the 215 day
after therapy, which was highly significant (p<0.001)
and the mean rise of Hb was 2.086 gm for the FCC
group and 1.8 gm for the ISC group, which was
significant.!3 The mean of increased hemoglobin level
was found more in the FCC than ISC groups which
were almost similar to the studies.!?!415

In the present study,the pre-transfusion mean of ferritin
level was 46.3£16.1 ng/ml and the post-transfusion
mean of ferritin level was 171.5£25.8 ng/ml in group
A. The pre-transfusion level was 46.5+16.2 ng/ml and
the post-transfusion mean ferritin level was 196.2+24.9
ng/ml in group B. The mean of increased ferritin level
was 125.2+£22.2 ng/ml and 149.0+ 20.5 ng/ml
respectively in both groups. These differences were
statistically significant within the study groups
(p<0.05). These studies revealed that serum ferritin
levels increased significantly in the FCC group than
ISC group, which was similar to present study
findings.!>16.17

Regarding the adverse effects of infusion in both groups
were mild. The most common adverse reactions were
pain in the injection site. Other reactions were itching
with rash, headache, nausea and vomiting, burning at
the injection site and tingling sensation occur very less
in both groups. In this study, FCC is better and more
rapid in improving Hb concentration and replenishing
iron stored in postpartum anemia. This can be given in
large doses in a short period and in the outpatient
department. Overall incidences of side effects were found
lower in the FCC group than iron sucrose group.'8-2!

Conclusion

From the study, it can conclude that FCC was more
effective in improving hemoglobin concentration and
rapid replenishment of iron stores in postpartum anemia
and lesser side effect than iron sucrose. FCC is better
than ISC. FCC can be used to treat postpartum iron
deficiency anemia, which saves time, reduces hospital
stays and can be given in high doses within short times.
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