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Abstract

Background: Approximately 40 percent of pregnant women worldwide, according to the
WHO, have anemia. Postpartum anemia is frequently observed. It normally accounts for 20
to 30 percent cases. However its frequency may be even high in women who had (30 % to
60%) third or fourth degree tears of vagina, removal of placenta manually and instrumental
delivery. Oral medication is insufficient to treat PPA in moderate and severe cases. Parenteral
treatment can prevent the requirement for blood transfusions throughout pregnancy and after
delivery in these individuals and offers a better compliance.

Aim: To compare efficacy and safety of ferric carboxymaltose versus oral iron in postpartum
women with anemia

Methods and Materials: In this study 162 pregnant woman were included. 12 were lost to
follow up.8 were of oral iron group and 4 were of FCM group .Finally 150 women were
followed. They were divided into two groups. Group A (oral iron group) included 75 patients
.They were given 100 mg of iron tablets bid for 4 weeks. Group B (FCM group) included 75
patients. They were given 1000 mg of injection FCM.FCM was given by 1000 mg of
injection in 250ml of normal saline over 15 minutes. Complete hemogram and serum ferritin
were repeated after 2 weeks from the last dose of iron and injection of FCM. The adverse
effects of drug administration in the two groups were also recorded

Results: On comparing both the groups using independent t test we found that increase in Hb
concentration and serum ferritin in FCM group is found to be statistically significant over
oral iron group (p value .0001 and .0001).Our study also documented safety of FCM .There
were minimal side effects of this drug and that too were minor ones as burning sensation over
injection site, headache, itching etc. No major side effects were seen. Women in the two
groups had comparable demographic profile. (P value >0.05).Mean post transfusion Hb in
oral iron and FCM group was 9.81g/dl and 10.73g/dl respectively, which is statistically
significant (p value =0.0001). Mean ferritin after treatment with oral iron and FCM was
149.35 and 208.90ng/dl respectively which is also statistically significant (p value=0.0001).
Mean increase in Hb and serum ferritin in oral iron and FCM groups was 1.228, 2.639% and
105.93 and 160.53ng/dl, respectively.

Conclusion: Ferric carboxymaltose is very effective in correcting iron deficiency anemia
among patients with postpartum anemia. The added benefits of FCM over oral iron included
significant rapid correction of iron deficiency anemia, fast replenishment of iron stores with
better patient compliance.
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Introduction

The most typical type of anemia that affects both developed and emerging countries is iron
deficiency anemia (IDA). 30% of women in the reproductive age range are thought to be
anemic. Hemoglobin below 10 gm% is what the WHO as well as ACOG consider to be
postpartum anemia. Approximately 40 percent of pregnant women worldwide, according to
the WHO, have anemia.’ Anemia after giving birth is frequently observed. It normally
accounts for 20 to 30 percent cases. However, it is more pronounced in case of procedures
like third or fourth degree tear of vagina, removal of placenta manually and instrumental
delivery accounting 35 percent to 60 percent cases.*

In India, anemia during pregnancy is the cause of 20 percent of the overall of the primary
causes and 50 percent of the contributing factors of maternal morbidity and mortality.
Premature births, increased perinatal death rates, vulnerability to infections, iugr, are vital
complications of moderate to severe anemia during pregnancy. Anemia also increases the
hospital stay because of associated morbidities, decreased breast feeding; increased incidence
of mood disorders is seen in these women. Anemia can have a variety of causes, including
inadequate dietary intake, a strict vegetarian diet, multiple pregnancies, pregnant women who
don't take additional prescription drugs, chronic blood loss from diseases like hookworm
infestation, hemorrhoids, or causes like, renal disease, malignancies, chronic infections ,
autoimmune disorders, trauma, or malabsorption, or an unknown cause.>®

Clinical signs of anemia include easy fatigability, dyspnea, palpitations, giddiness, lack of
focus, depression, poor physical function, and poor cognitive function, as well as pallor of the
skin and mucous membranes. Together with a reduced Hb content, low ferritin levels are
regarded as the gold standard for the diagnosis of moderate to severe iron deficiencyanemia.>
®0Oral medication is insufficient to treat post partum anemia. Parenteral treatment can prevent
the requirement for blood transfusions throughout pregnancy and after delivery in these
individuals and offers a better response.’™®

Intravenous infusion iron therapy is used to treat persistent blood loss, gastrointestinal issues,
and reduced iron absorption because it is more effective, compliant, tolerable, and quickly
replenishes iron storage.” *°. In November 2000, the FDA approved iron sucrose (FeS),
which forms an iron alkaline sucrose complex with a molecular mass of 34,000-60,000 Da in
liquid.'*. Ferric carboxymaltose (FCM), a new non-dextran , is infused intravenously at rates
of 500 mg in 100 ml of normal saline over six minutes and 1000-1500 mg in 250 ml of
normal saline over fifteen minutes *> It offers a wider therapeutic index, higher compliance,
and tolerance while having a faster regulated delivery, boosting Hb and replacing iron stores
in a shorter amount of time with low toxicity. The effectiveness and safety of oral iron have
been used extensively to treat anemia, although it has significant drawbacks. The drawbacks
of the current IV iron agents can be overcome by FCM because it can be given in high
dosages over a brief duration of time with fewer adverse effects.

The purpose of the current study is to compare the safety and effectiveness of intravenous
ferric carboxymaltose with oral iron in postpartum women with iron deficiency anemia.
Methods and Materials

It was a prospective study over a period of one year from March 2019 to feb 2020 in a district
hospital of north India.

Inclusion criteria
Postpartum women with Hb of 7- 10 gm. % were included in the study.
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Exclusion criteria

Patients with anemia other than iron deficiency anemia,

Patients with history of allergy to oral or 1V iron and patients who received blood transfusion
recently were excluded from the study.

In this study total 150 pregnant women were included. They were divided into two groups.

[Group A]
75 patients were given 100 mg of iron tablets bid for 4 weeks. (Oral group)

[Group B]
75 patients were given 1000 mg of injection FCM. (FCM group)

Methodology

Iron tablets of ferrous sulphate containing 100 mg of iron were given bid for 4 weeks. FCM
was given by 1000 mg of FCM in 250ml of normal saline over 15 minutes. Complete
hemogram and serum ferritin were repeated after 2 weeks from the last dose of iron and
FCM. The adverse effects of drug administration in the two groups were recorded.

Statistical Analysis

Firstly, descriptive statistics was used to calculate the mean £ SD. To compare the means of
parameters of both the groups, paired and unpaired t test were applied. A P value of less than
0.05 was considered significant

Results

162 patients were randomized to receive iron, 12 were lost to follow up, 8 were of oral iron
group and 4 were of FCM group. Finally 150 patients were followed.

Women in the two groups had comparable demographic profile. (P value >0.05). (Table
1).Mean post transfusion Hb in oral and FCM group was 9.81 and 10.73g/dl respectively,
which is statistically significant (p value =0.0001) (table 2). Mean ferritin after treatment
with oral iron and FCM was 149.35 and 208.90ng/dl respectively which is also statistically
significant (p value=0.0001) (table 2).

Mean increase in Hb and serum ferritin in oral iron and FCM groups was 1.228, 2.63g%
and 105.93 and 160.53ng/dl, respectively .On comparing both groups using independent
student t test, it was statistically significant over oral iron group(p value 0.001 and 0.0078
respectively) (table 3). Adverse reactions were minimal in both the groups (p value>0.005).

Table 1: Demographic and baseline data(p value >0.05)

Parameters Group A (oral iron) | Group B (FCM) | P value
Age 28.62 +4.62 27.52 £5.30 2221
Parity 2.09 +0.71 2.12 +1.05 1352
Postpartum hemorrhage 2.94% 4%
Mean Hb 8.50 +1.26 8.1+0.91 .097
Mode of delivery[lscs] 26.2% 25.2%
Mean ferritin 44.42 +33.21 48.4 +32.86 0.85
Antenatal anemia 65% 63.3%
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Table 2: Comparison of mean Hb and ferritin pre- and post-treatment with oral iron
and ferric carboxymaltose injection.

Pre-treatment | Post treatment P Pre-treatment | Post-treatment P
mean Hb mean Hb (g %) | value | Mean Ferritin | Ferritin (ng/dl) | value
(9%) (ng/dl
Group A 8.50+1.26 9.81+0.64 0001 | 44.42+£33.2 149.35+£39.21 | .0001
(oral)
Group B 8.1+0.91 10.73 £ 0.82 .0001 43.4+32.86 208.90+30.2 .0001
(FCM)
Table 3: Comparison of mean increase in Hb and ferritin after treatment.
Parameter’ Group A Group B P value
Mean difference in 1.228 + .361 2.63+.543 .0001
increase in Hb (g %)
Mean difference in increase | 105.93+28.2 | 160.53+33.45 | .0078
in ferritin(ng/ml)
Table 4: Comparison of mean Hb and ferritin after treatment.
Table 4 Group A Group B P value
Post treatment 9.81+0.64 10.73+0.82 | 0.0001
mean Hb
Post treatment 149.35 + 208.90 £ 30.2 | 0.0001
mean ferritin 39.21

Adverse reactions in both the groups

It was found that Gl disorders are the most common adverse effects with oral iron .In this
study 40% (30) women had Gl side effects whereas no such side effects were reported in the
FCM group .In FCM group pain and burning over the injection site was seen in 4 patients.
Rash and itching was seen in two women. Dizziness was seen in 1 woman. Headache a seen
in 4 women. However no major adverse effects like hypotension ,hypertension, or severe
anaphylaxis was seen in FCM group.

Discussion

FCM is non dextran complex that consists of a ferric hydroxide core stabilized by a
carbohydrate shell. The design of macromolecular ferric hydroxide carbohydrate complex
permits guarded delivery of iron to the cells of the reticuloendothelial system and subsequent
delivery to the iron binding proteins ferritin and transferrin with negligible risk of large
amount of iron being released into the serum. Being a non-dextran molecule and having a
\1/4ery low immunogenic potential, it is not predisposed to high risk of anaphylactic reaction.*

These properties allow the administration of large doses (15mg/kg, max1000mg) infusion in
a single and rapid session, without the requirement of a test dose thus makes it suitable as
first choice for treatment of iron deficiency anemia.

In this study we compared efficacy and safety of FCM and oral iron. Both are effective in
improving postpartum anemia and both have a good safety profile. On comparing both the
groups using independent t test we found that increase in Hb concentration and serum ferritin
in FCM group is found to be statistically significant over oral iron group (p value .0001 and
.0001).Our study also documented safety of FCM .There were minimal side effects of this
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drug and that too were minor ones as burning sensation over injection site, headache, itching
etc. No major side effects were seen. Women in the two groups had comparable demographic
profile. (P value >0.05).Mean post treatment Hb in oral iron and FCM group was 9.81 and
10.73g/dl respectively, which is statistically significant (p value =0.0001) . Mean ferritin
after treatment with oral iron and FCM was 149.35 and 208.90ng/dl respectively which is
also statistically significant (p value=0.0001).

Oral iron as well as blood transfusion treatments are commonly medical linked to a variety of
negative outcomes and reactions.”®®. The study compared intravenous ferric
carboxymaltose, a more recent medication licenced for use in IDA throughout the second and
third trimesters, to oral iron.Iron tablets of ferrous sulphate containing 100mg of iron were
given bid for 4 weeks.FCM was given by 1000 mg of FCM in 250ml of normal saline over
15 minutes Complete hemogram and serum ferritin were repeated after 2 weeks from the last
dose of iron and FCM. The adverse effects of drug administration in the two groups were
recorded.

This study's findings are in line with those of other other studies that have been carried out
around the world, including those by Christoph et al.,Mahajan A et al Froessler et al.,
Maheshwari et al.Patel J et al., Garg R et al., Boughton S et al, Metgud MC et al and Joshi
SD et al.Retrospective research by Christoph et al. on 206 pregnant females (103 with FCM
and 103 with IS) revealed increases in haemoglobin of 15.4% in the FCM group and 11.7%
in the oral iron group. FCM was proven to be safer and more effective than oral iron. 8
Similar to this, 65 anaemic pregnant women who got FCM participated in a prospective
observational trial by Froessler et al. in Australia. The results showed a significant increase in
baseline haemoglobin levels.*>**

Lower birth weight, intra - uterine retardation (IUGR), intrauterine foetal death (IUFD),
foetal distress, a low Apgar score, and elevated perinatal mortality are all linked to IDA
during pregnancy. These significantly happen in pregnant women with modest maternal
anaemia, rise by 2 to 3 folds with moderate maternal anaemia, and increase by 8 to 10 times
with Hb less than 5 g%. Poor mental efficiency or aberrant behaviour can result from lower
iron storage in the IDA. The mean birth weight of infants born to anaemic moms and non-
anemic mothers differs significantly.® ** Anemia in the second trimester that increases by five
times in cases of iron - deficiency anemia and by two times in cases of anaemia from other
causes is linked to premature birth. Thus, parenteral therapy to correct iron deficiency
anaemia during pregnancy contributes to better neonatal outcomes and lower perinatal
mortality.>

Due to its excellent efficacy, safety, and compliance, ferric carboxymaltose appears to be
superior to existing parenteral iron formulations,as well as oral iron preparations
revolutionising the therapy of iron deficiency anemia during pregnancy and postpartum .**
Ythe drawback of ferric carboxymaltose is that it is more expensive than other iron
preparations, although this is compensated by fewer hospital visits and shorter hospital stays
and a good compliance. As a result, it might be suggested as a first-line medication to lessen
the impact and prevalence of IDA during pregnancy and postpartum.* *°

Conclusion

Ferric carboxymaltose is very effective in correcting IDA among patients with postpartum
anemia. The added benefits of FCM over oral iron included significant rapid correction of
IDA, fast replenishment of iron stores and reduced hospital visits with better patient
compliance with no Gl side effects.
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